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2. ERAEH
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AEHTIE, FROY—IL N—2a 0 FRALTOET,
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3-1. H¥gE
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3-2. UART to Avalon-ST 74 720D {E 151

Nios® I

— UART DEAMT DMA EDEHEETYIRITI T DA

ARERTERT H7HTA-aT7 & Nios® Il DEMEIRIZIZANZ . UART Core (LARE. UART )3 & TS Modular
Scatter-Gather DMA Core (LAB%. mSGDMA) . On-Chip Memory (RAM and ROM) Core (LAF%. On-Chip RAM) M 3

DT, Platform Designer EIZEELFET,

Platform Designer On-Chip RAM

Nios® Il

Instruction

EE/N\YI7

Master

Data Avalon-MM

v

\ENETS

UART

Avalon-ST

mSGDMA

On-Chip RAM

- (Dual port)

\ENTY

Source
L Avalon-ST

\ENTY

A

Source
Il Avalon-ST

ZE/INY T 7
Write
IMaSter On-Chip RAM
(Dual port)

¥ UART DD txd KU rd (& 1/0Pin [THEEHL., BEROANATO v /MBETRECESICL. 20Dy
INREYI T AE CIS—REBOEMENERTESLSIZLTLET,
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/0 R—HMZHEHET DIEDRTIEDEEE Verilog-HDL TEEEIL=HITT,

Emodule uart_test(

input FPGA_CLEK1_50,
input [1:6] KEY,
output txd,
input rxd

wire clk_100;

wire reset_n;

Bpll pli_inst (

.refclk (FPGA_CLK1_50),
.rst (YKEY[0]),
.outclk_0 (c1k_100),
. Tocked (reset_n)

bH

Btest_sys u_test_sys

4
(clk_100),

.clk_c
.reset_reset_n (reset_n),
.uart_rxd (rxd),
.uart_txd {txd)

);

endmodule

Platform Designer Tia#iL-ITY .

Input Clock(50MHZ)

Reset

output Clock(100MHz)

PLL Locked

B DL TR REUB THIALTVET,

Platform Desiener B et R SRR s e o ] 5
File Edit System Generate View Tools Help
l- MM (= Address Map 29 | Interconnect Requirements &5 - o
|53 | ] ) system: testays Pathe che 0
3
. & [ Uss Gonnections Name Description Export Glock Base End IRQ
Project = = =
-~ New Gampanent. L] 51 Avalon Memory Mapped Slave lelk1] 0x0002_2000 [0x0002_23FF
= Basic Functions X =2 fwalon Memory Mapped Slave ek 1] 0>0002_2000 [0x0002_237T
Bifideesand fdeetors, = okl Glosk Thput clk_o
* UART avalon-ST adapter =
reset] Reset Input [l 1]
B-System =
: ~ B 1 msedma_0 Modular Scatter-Gather DMA
Library A
—_— <
-Basie Functions mm read fwalon Memory Mapped Master [elock]
B-DSP ¥ clack Glack Input clk_0
[#-Interface Protocols ¥ reset n Reset Input [clock]
E-Lom Fomer csr Awvalon Memary Mapped Slave [elock] 0x0002_3000 [0x0002_3017
[#-Memory nterfaces and Gontrallers descriptor_slave fwalon Memory Mapped Slave [elock] 0>0002_4000 [0x0002_4007
[#-Frocessors and Feripherals —— estirg Interrupt Sender [clock] —f
& Gsys Interconnect )
o : —————  stsource fwalon Streaming Source [elock]
- Tri-State Components s
S University Program I3 B uart 0 UART (RS-232 Serial Part)
clk Clock Tnput clk_0
reset Reset lput e k]
s fwalon Memory Mapped Slave ekl 00002_5000 (00002 5017
1 externalconnection  Gonduit uart
irq Interrupt Sender [zlk] —i]
I3 Bl uart_avst_adapter 0 |UART avalon-ST adapter
clock. Clock Tnput clk_0
- resetn Reset lput lelock]
Ne_"“l Ed_"l * car fwvalon Memory Mapped Slave [elock] 0>0002_6000 [0>0002_§007
—_— el fivalon Memary Mapped Master lelock]
& Device Far 2% [=fl=] in fvalon Streaming Sink [elock]
ol oot sy Ttesty sy, asval s fvalon Streaming Source [elock]
o= ok - I3 B0 msedma_l Modular Scatter-Gather DMA
B reset < mmurite fvalon Memory Mapped Master [elock]
F-B= uart clock. Glock Input clk_0
L resetn Reset Input [elock]
- TF jtag uart 0 car valon Memory Mapped Slave [clock] 00002_7000 [0x0002_701f
-0 megdma 0 descriptor_slave Avalon Memory Mapped Slave [elock] 0x0002_8000 [0x0002_8007
- meedma_l
5160 nine? o2 0 cst_irg Interrupt Sender [clock] —
H-4 nicemen st.sink fivalon Streaming Sink [elock]
B4 onchip, msmory? 0 I3 B onchip_memory2_1  |[On-Chip Memory (RAM or ROM)
-4 onchip_memory?_| —— sl fivalon Memory Mapped Slave el 11 0x0002_3000 |00002_8371
F-F uart 0 52 Avalon Memory Mapped Slave ek 1] 0x0002_9000 [0x0002_33FF
[-2F uart_avst adapter 0 elkl Glock Input clk_0
-1 Gannections reset! Reset Tput [k 1] -
1] ¥
npe At T % Gurrent filter:
o [ef =)
Fath Message
=1 2 Info Messages
@ test_sys jtag_uart_0|JTAG UART IP input clock need to b at least double (3 the operating frequency of JTAG TGK on board
@ test_sys.megdma_1 |Response information port is disabled. Enable the response port if data transfer information is required by host
| | [

0 Errars, 0 Warnings

Generate HOL Finish
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4-1. UART Avalon-ST adapter B2 21— JLD#AHIAH

UART Avalon-ST Adapter D4 )L -a—

FETRITRLET S

S Th 7 D AR

L)
=l

)i

m

parameter DATA_WIDTH
parameter SLAVE_ADDRESS

input wire clk s /7 clock

input wire reset_n i // reaset_n

/4 IN:Avalon-ST Ssink

output wire in_ready Z /{ sink ready

input wire in_valid 5 // sink valid

input wire [DATA_WIDTH-1:0] in_data f // sink data

/¢ ouT:Avalon-ST Source

input  wire out_ready . // Source ready

output wire out_walid T // source valid

output wire [DATA_WIDTH-1:0] out_data i // source data

/4 CTL:avalon-MM Master

output reg [31:0] ctl_address % // control port address

output reg ctl_write i // control port write

output reg [15:0] ctl_writedata E // control port writedata

output reg ctl_read s // Control port read

input wire [15:0] ctq_readda‘ca , Ve control port readdata

input wire ctl_waitrequest , // Control port wait request

,,DCSR :avalon-wM slave 2 , = FERIR A <—DHEAlE
M rmTe. 1 ) Redirer wite ck & INTERVAL THRLI=tD
input  wire [31:0] csr_writedata Register writedata AL RAMTR—) 5 EEAE
input  wire csr_read j Register write ")357

output reg [31:0] csr_readdata ' Register jrett

moduTe uart_avst_adapter
B#(

// Local parameters.

// Avalon-5T Data bit width

J/ UART module CSR address

ECHBALEYT

A2 B—Jx—RIZBEHL TIERD

localparam

localparam
localparam
localparam

INTERVAL

REG_RX_DATA
REG_TX_DATA
REG_STATUS

32'd100; // clk / 100

32'h0 + SLAVE_ADDRESS;

32'h4 + SLAVE_ADDRESS;
32'h& + SLAVE_ADDRESS;

LOREAANDTHHRIL, 1854

40ca4 param ST_IDLE = 4'30; i Id'lg —3M0 SLAVE_ADDRESS &L

ocalparam ST_RD_REG = 4'dl; // Read status register S d cl

localparam ST_RD_CMP = 4'd2; // Read status register is completed F=7RLALR )i-;-

localparam ST_TX_REG = 4'd3; // Receive transmit data from avalon-sT

localparam ST_TX_WAIT = 4 'd4; / Write transmit data register

localparam ST_TX_CMP = 4°d5; J/ wait write latency e
- .7: Sv— S

localparam ST_RX_REG = 4'd6; // Read receive data register ATk Z= Fd)ﬂi%

localparam ST_RX_WAIT = 4'd7; // wait read latency

localparam ST_RX_CMP = 4'd8; // Transmit receive data to avalon-ST source

reg [1:0] r_csr_state;

reg [31:C] r_csr_timeout;

reg [31:0] r_timer;

reg {3:0] r_state;

reg r_rrdy;

reg [DATA_WIDTH-1:0] r_tx_data;

reg [DATA_WIDTH-1:0] rrx Jdaka:

reg [31:0] r_tx_count;

reg [31:0] r_r3_count;

wane o CSR O Reg-0 M Bit-0 A* 1 T

wire [15:0] w_tx_data; Tx F%h. Bitl A 1 T Rx A%

wire [DATA_WIDTH-1:0] w_rx_data;

assign in_ready = (r_state == ST_TX_REG)? 1'bl : 1'b0;

assign out_valid = ((r_state == ST_RX_CMP) & out_r N

assign sz_dé\talm= r_rx_data; e UART D Data Bits A% 9-bit O

assign w_tx_enable = r_csr_state[0]; — =

assign w_rx_enable = r_csr_state[1]; E% Avalon-ST @T_gmﬁli 16-

enerate begin

if (DATA_WIDTH > 8) beq
assign w_tx_data
assign w_rx_data

end else begin
assign w_tx_data = {{(16 - DATA_WIDTH){1l'b0}}, r_tx_data}; '/ write transmit data(7,8-bit)
assign w_rx_data = ctl_readdata[DATA_WIDTH-1:0]; // Latch receive data(7,8-bit)
end

'/ Write

r_tx_data[15:8]}; ~
Latch receive dat

{r _tx_data[7:0],
:0], ctl_readdata[15:8]}; |

{ctl_readdatal”

I Ilu‘b

end endgenerate

~ AIE Little endian e‘:&")i'@'o)

bit EHYET M. ZDBE. T—
T, byte &R

Ver.17.1/Rev.1 2018 £ 8 A

6/33

ALTIMA Company, MACNICA, Inc.



ALTIMA

A Macnica Division Company

TA

'/ CsR(Avalon-MM Slave)
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IR T7 DA

=] a1uays @(posedge clk or negedge reset_n) begin
=] if ('reset_n) begin
r_csr_state <= 2"b00;
r_csr_timeout <= INTERVAL;
end else begin
= if(csr_write) begin o y
r_csr_state <= (csr_address == 2 d0)? csr_writedata[l:0] : r_csr_state; ' status/Control reg”
g r_csr_timeout <= (csr_address == 2°'dl)? csr_writedata : r_csr_timeout; Interval reg’
- en
=] if(csr_read) begin
csr_readdata <= (csr_address "do)? {30°b0, r_csr_state} : status/control reg’
(csr_address dl)? r_csr_timeout : Inter
(csr_address "d2)? r_tx_count : CSR 77‘|’_’X
(csr_address *d3)? r_rx_count : 32'b0y Reg’O' ﬂ%llfﬁﬂl./“‘x’;“l
end Nk
g Reg'-1: A2 8—/\)L-HT)k
L Reg’-2: EET—3 N2
// Interval counter Reg’-3: SET A A
=] always @(posedge clk or negedge reset_n) begin .
= if (lreset’n) begin HReg’-0,1 X R/W, Reg’-2,3 %
r_timer <= 32°d0; Read Only
end else begin
=] if(r_timer »= r_csr_timeout) begin
4 r_lt'lmgr' <= 32'd0;
end else begin —I1 ) 5 s
4 r_timer <= r_timer + 32'dl; 7Rk , fg{%%h?\-)/tﬁﬁpF
r en eg_ —_ .
P [BI=HBETAYIN-FT. A
B—N\)L- AU MEITTESE 0
// state machine 7”7
=] always @(posedge clk or negedge reset_n) begin
= if ('reset_n) begin
r_state <= ST_IDLE;
o —im REGEBEITROETHIALT
ctl_write <= 1"h0; L\i'g"
ctl_writedata <= 16"h0000;
r_rrdy <= 1"h0;
r_rx_data <= {(DATA_WIDTH){1'b0}};
r_tx_data <= {(DATA_WIDTH){1 'b0}};
end else begin
// Clear Tx/Rx counted if disable at Rx or Tx |TX BEY Rx NEFNLEEE
r_tx_count <= (w_tx_enable)? r_tx_count : 32 b0; 1 ;:z,1 —ij‘j I“’Ehb'
r_rx_count <= (w_rx_enable)? r_rx_count : 32'b0; a/=ZET -~ )7
// The processing execution is canceled.
=] if(~w_tx_enable & ~w_rx_enable) begin
L 5 rTstate <= ST_IDLE; j]'j‘/@?ﬁ‘\ 0 '—7:;%)&
end else ~
= case(r_state) ST_RD_REG [Z&#
| /¢ 1dle[0] .
= ST_IDLE : begin
r_state <= (r_timer = 32'd0)? ST_RD_REG : ST_IDLE; -7/ Wait time-out — = =
| end UART DRT—HR LI RAEE:
HHUT, TRDY GE{EAEE) &
RRDY (RAEFET)ICKYEET—
Read statgs register[1] g%ﬁﬁd)XT_H:ggTé
= _RD_REG : begin \ SRS __4EE =
=] if('ct1_waitrequest) begin /¢ waitreq:Lo? 7?_: BT —5FHLORT—H
ct]l_address <= REG_STATUS; STATUS reg addres I2EF%
ctl_read <= 1°b1; read=Hi
r_state <= ST ROD_CMP; Next state _,_l_,_l_,_l_
L end clk
| el read _;"—\_
// wait read latency[2] i L [‘
=] ST_RD_CMP : begin IWBIELE S _‘f
= if(lct]l_waitrequest) begin waitreq:Lo? address
ctl_read <= 1'"b0; / read=Lo
r_rrdy <= (w_rx_enable & ctl_readdata[7])? 1'bl : 1'b0; Ld readdata Jo X
r_state <= Ew X enaE:Ile & t:‘c:lI reaggatan%g”f‘ ST_TX_REG : ™
w_rx_enable & ctl_readdatal[7])7? ST_RX_REG : RN i imi
: e 3 [Avalon-MM Timing Chart ]
- en
end s = -
- EENEDRT—H
Avalon-ST Sink WMo T—3% AN
. : , L.UART @ F#ET—HLIRAE
Receive transmit data from avalon-sT sink[4] Iz ﬂé“lt
= ST_TX_REG : begin -8
=] if(in_valid) begin /f sink wvalid enable
r_tx_data <= in_data; ' Latch data clk M
r_state <= ST_TX_WAIT; ‘/ Next state _;—L
end else begin ready
r_state <= (r_rrdy)? ST_RX_REG : ST_IDLE; rredy=Hi? Receiv valid r‘ '1 |’
o end
end datal7:0]
/7 write transmit data register[5] [ Avalon-ST Timing Chart ]
= ST_TX_WAIT : begin
= if(lct]l_waitrequest) begin waitreq:Lo?
ct]l_address == REG_TX_DATA; Transmit Data reg address clk _,_l_l_l_,_l_
ctl_write <= 1'hl; write=Hi : m
ctl_writedata <= w_tx_data; write transmit data write
| . r_state <= ST_TX_CMP; NexXT state waitrequest i l, |II
end wieee. BBE
/f wait write latency[7] writedata
= ST Tx?(éMP 'I begin S
[=] if(lct]_waitrequest egin waitreqg:Low? o He
ctl_write <= 1"b0; rite=Lo [Avaon MMTImmgChart]
r_tx_count <= r_txX_count + 32°dl; ! Count tx data
r_state <= (r_rrdy)? ST_RX_REG : ST_IDLE; / rredy=Hi? Receive process / Lo IDLE
o end
end

Ver.17.1/Rev.1 2018 £ 8 A 7/33
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[ ALTIMA

Receive process
/ Read receive data register[8]
= ST_RX_REG : begin
= if (lct]l_waitreguest) begin '/ waitreq:Low?
ctl_address <= REG_RX_DATA; Receive Data reg address
ctl_read <= 1'bl; read=H1i
r_state <= ST_RX_WAIT; '/ Next state
- end
end
J/ wait read latency[9]
El ST_RX_WAIT : begin
El if (el wa'ltrequest) begin waitreq:Low?
ctl_read <= 1° read=Lo
r_rx_data == w_| rx _data; Latch receive data
r_state <= S5T_RX_CMP; Next state
o end
end
S/ Transmit r'ece'lwe data to avalon-sT source[1l]
= ST_RX_CMP : g
= if (out_ready) begin i source ready:Hi?
F_rX_count <= r_rx_count + 22 "di; // Ccount rx data
r_state <= ST_IDLE; LK Return to IDLE
o end
end
=] default : begin
r_state <= ST_IDLE;
o end
- endcase
o end
end
endmodule
CBEE
4-1-1. JREEERBH

Ab‘

UART Avalon-ST Adapter DD X T—k T DIREEBHE TREITRLET .

ctl”waitreq

~ctl_readdata[6](trdy)
~ctl_readdata[7](rrdy)

out_ready

ctlWwaitreq

~in_valid
~r_rrdy

~ctl_readdata[6](trdy)

cti~readdata[7](rrdy) ~ctl_readdata[7](rrdy)
\

ctl_readdata[6](trdy)
N

ST_RX_REG

ctl_waitreq

\ \
A \
\
Offset | Register |R/W Desgrlptmnj’ﬁeglster Bits
Name
1513‘12‘11‘10‘9 @\75‘5‘4‘3‘1‘1‘&]
0 rxdata RO | Reserved (1\(1 Receive Data
0) ¢)
1 txdata WO | Reserved (L 1{L\| Transmit Data
ll B,
2 status (9) RW |Reserve |ec |cts |dct e |erd|trd|tm |toe|ro |br |fe |pe
d p s y y t e k
3 control RW |Reserve |ieo |rts |idc |trb |ie [irr |itr |it ito | iro | ibr | ife |ipe
p ts |k dy |dy |mt |e e k
4 aivisor (11)| RW | Baud Rate Divisor
5 endof- RW | Reserved (L 1(L | End-of-Packet Value
packat (11) 0 |0

UART Code L R%B2w

Nios® Il — UART DERfiT DMA &EDHES

S Th 7 D AR

ZEMBDORT—

UART DRET—ALIOREMD
Z%HH L. Avalon-ST Source 27—
AN

clk

writs / \
waitrequest ___J \ /
adoress __ =

[ Avalon-MM Timing Chart ]

clk

ready / \
valid ,‘ ll, JI
data[7:0]

[ Avalon-ST Timing Chart ]

writedata

ST_RX_CMP
ST_RX_WAIT

ctl_waitreq

~out_ready

Ver.17.1/Rev.1 2018 £ 8 A 8/33
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4-12. LORZ-TvT

UART Avalon-ST Adapter DL AR v T % FEEIZRLET .

Aotvk LPREE Evk-7HA1>
0 Control RW 31--2 1 0 git0 2 1 #BTETHE EEITAES
| Reserved | Rx [ Tx | ) )
—ILONEIEL. 0 ZERTET DERNFEIFL
LFd.

Bit-1 IZ 1 #RET HE. ZIEITKED A
—ILOEMEL. 0 ZERTET HLEIFEELE

LFY.

1 Interval count  RW | (3Z<1)un(i | EMEBAERELET
ARED2—-I)UIHIEL TV S IAY I DE
BHE KL RATHRELETHREL
TEELES,

2 Tx datacount RO | (3:<1)un2 | EETHRERLET,

KL RB%E9) T BIZIE. Control L
RAM bit-0 [Z 0 ZEHREL TS,
3 Rx data count RO | (3:<1)un(: | RETAAHETRLETS,

KL RB%E9) T BIZIE. Control LY
AAD bit-1 [Z 0 FERFELTIZELY,

T
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4-2. IP Catalog ~DHAAIAH

Platform Designer @ IP Catalog ~~I&. Component Editor Z{#> THEAHAAFET

1. New Component Editor Z#ZE)LT. Component Type 47T Name H KU Display name . Version:
Group ZERELFET,

". Gomponent Editor — uart_avst_adapter_hw tcl* y ll

File Templatez PBeta Miew

m Black Symbal 33| Files &% | Parameters oo | Signals & Interfal Name : uart_avst adapter
O P R T TR Display name : UART avalon-ST adapter

Mame: Iuart_avst_adapter Ve rsion . ﬂ

Digplay narme: avalon-5T adapter H i fi
b IT' :]RT lon-5 T adapt : Group : Basic Function/Bridge and Adaptors
Giraup: I Baszic Functionz/Bridees and Adaptors '= (J:EE (iEE%o) % WEE&ETEL VC*%L \iﬁ /U

Created by.- I 75‘\\ Kf&*ﬂ'@gﬁ.ﬁ%ﬁh‘u @?(?67’:&)@

G l ZLTLED)

Documentation: Title URL

55 |

%1 Nios® Il Software Build Tools for Eclipse (LAB%. Nios Il SBT ) TTAT YR E/ERLT B BSP Editor TD
Generate B, KEDA—ILADAYSE 74/ ILE B THRMAIAL =62 uart_avst_adapter_switcl ZEHALE
FTH, VY=L N\—230 M 7.1 KEDBEIS—ERYET DT, 7.1 UEIZTTIRELRHYET,

2. Files #7J T Synthesis Files #XELET .

". Component Editor — uart_avst_adapter_hw tcl* y ll

File Templates Beta \iew

Companent Tvpe 50 | Block Symbal 55 Parameters 0 | Sighals & hterfaces 20 | - ==

b About Files

Synthesis Files
These files describe thiz component's implementation, and will be created when a Quartus swnthesiz model is eenerated.

The parameters and signals found in the top-level module will be uzed for this component's parameters and signals.

Output Path Source File Tvpe Attributes
uart_avst_adapter v uart_avst_adapter w Veriloge HDL Top-level File

MH4rHM

P —— — —————
' Add File... Remave File i fnalyze Swnthesis Files i Create Swmthesiz File from Sienals
Top-level Module: Iuart_avst_adapter vl

Yerilog Simulation Files

These files will be produced when a Werilog simulation model is generated.

Output Path I Source File Tvpe Attributes

M4 4pr M

[Add File...] 2"y L TI7AILEZEXL. [Analyze Synthesis Files] %)y L TCa—FDFyvo%&{TLVE
ER

T
Ver.17.1/Rev.1 2018 £ 8 A 10/33 ALTIMA Company, MACNICA, Inc.
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". Analyzing Synthesis Files Completed -5

Nios® 1| — UART DERT DMA EDEATYINIT 7 DEFER

[ar| @] |0 %]

x|

@ Into
@ Inio

@ Inia
© Inia:
@ hia
@ Inio:

@ Inia:
© Inia:
@ Tia:
-‘l-'-'-'-'-'-'J

the zole purpose of programming logic devices manufactured by

Intel and =old by Intel or itz authorized distributors. Pleaze

refer to the applicable agreement for further details.

Proceszing started: Thu Aug 02 135408 2018

: Gommand: quartus_map not_a_project ——generate_hd|_interface=C: M0 RE/20180730_DOCes
: Quartus Prime Generate HDL Interface was successful. 0 errors, 0 warnings

@ Info:

Peak virtual memory: 526 megabvtes

Processing ended: Thu Aug 02 13:54:00 2018

Elapzed time: 00:00:01

Total GPU time {on all processors) 00:00:01

-

[
LG fnalyzing Synthesis Files: completed successfully. I

R R R R

|

Close

“Completed successfully’ BT RESNNILEETT,

X D2al—iarFITIEEIL [Copy from Synthesis Files] Z%')y2LT. Verilog Simulation Files
DYAMZIRILT7AIILEEBML TS,

3. Signal & Interface #7 T <<add interface>> %%')v2L T Clock Input Z:&#iRLE T,
3 Component Editor [XATIE 2. DRIET, BIITAUA—TJ—REERLETH ., IELLEIYETS
NEWMGELHYET DT, "Remove” T, —BETDAUA—T1—RFHIRL THSIEEEZED
DEEHENDOLET,

Component Type 33| Black Symbal 33| Files 33| Parameters &0

b About Signals

4

| MHame | L

AHE Master

AHE Slave

APE Master

APE Slave

AXI 4 Stream Master
A 4 Stream Slave
A1 Master

AXI Slave

AR Master

A4 Slave
AXI4Lite Master
AxldLite Slave

fvalon Memory Mapped Maszter

Avalon Memaory Mapped Slave
Avalon Streaming Sink

e e A —
1 o

4. {EEENT= clock_sink DT <<addsignal>> 4y LT dk Z#IRLET,

GComponent Type 33| Block Symbal 33| Files 33| Parameters &4

b fbout Sienals

Name

B=clock sink Clock Input

R ——
11/33
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6.

A)

Nios® 1| — UART DERT DMA EDEATYINIT 7 DEFER

YERLENT= clock_sink %> clock_sink_clk DA RIIXZEEAIRETT , Name ZZNZE N “clock” & "clk”

[CEEL TS,

Component Type 33| Block Symbal 3'$| Files 33| Parameters &4

b About Sienals

MName

B=clock Clock Inout

<{add interfacer>

Width:

Sienal Type: [ck

|1

Direction: I input

3. M5 5. OFIETTEEDESIZ, reset_n,csr,ctl,in,out 128—Jx—RAEERLET,

". Component Editor - uart_avst_adapter_hw tcl*

File Templates Beta Wiew

Component Tspe 22 | Block Svmbol 22 | Files

5| Parameters 0

b About Signals

B=clock Cio
=-clk [1] =
W= csr Avalon Memory Mapped
= cor_address [2]
== carread [1] read
=3 cer_readdata [32] readdats
= car_arite [1] write
= car_aritedata [32] writedata

{£ad

-act] 2 mory |
= ctl_address [32] 24
-3 etlread (1] =ad
= ctl readdata [16] readdat
= et waitrequest [1] waitrequest
-3 ctl_write [1] writ=
=3 ctl_writedata [16] writedata

= in_data [8] dats
- in_ready [1] read

=8 out Avalon Streaming Source
=3 out_data [8] dats
= out_ready [1] =
- out_valid [1] 4

E1—]

reset_n ( Reset Input) MDEXTE

Name: l resetn |

Documentation |

Type: Reszet Input

Azsociated Glock{clock ||

Edit... |

Aszighments:

=
=l

[~ Parameters

Azsociated clock: Iclock

Synchronous edees: IDeassert vl

Name : reset_n

Associated Clock : clock

LRIEEEG/NTA—FTY, LRUSNET
THIOFEETHNEE A,

4

Signal Type Name Width Direction
reset_n 1 input
Ver.17.1/Rev.1 2018 £ 8 A 12/33 ALTIMA Company, MACNICA, Inc.
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) ALTIMA
B) csr( Avalon Memory Mapped Slave ) D EXTE

Q)

o ——
Mame: csr 1
—

Documentation |

Tyvpe: Avalon Memory Mapped Slave
——
fissociated Glocky|clack 1
1

Aszociated F{esetlhas_et‘n_ J

Edit.. |

fszighments:

Led Lef 1<

: |~ Parameters

Address units:

I'u'u'ORDS "l

Aszociated clock: Iclock

Azzociated reset: Ireset_n

Bitz per =ymbol IB—
Burstoount units: WORDS =

Explicit address span:

|DDDDDDDDDDDDDDDDDDDD

Name : csr

Associated Clock : clock
Associated Reset : reset_n
Read wait : 1

Write wait : 0

LREEEG/NSA—ETY, LRUSNET

THILEDFEFETHEWNVEETA,

y

[* Timine
Setup: 1]
Read wait: I 1
Wik ite: wait: Jio

Hold: IU
Tirming urits: IOy\:Ies o l

Read latency:

Maximum pending read transactions: IU
Maximum pending write transactions: Ig

[ Burst on burst boundaries only

|~ Pipelined Transfers
ID

™ Linewrap bursts

Signal Type Name Width Direction
address csr_address 2 input
T csr_write 1 input
csr_writedata 32 input
NI csr_read 1 input
csr_readdata 32 output

ctl ( Avalon Memory Mapped Master ) 0

E1—]

X E

MName: ctl ]

Documentation

Tupe: IP.valon hemory Mapped Master

fizzociated Olockilclock 1

Led L] Lo

fssociated Reset Ir_eset_n "
——

Bzzignments: Edit...

Name : ct/
Associated Clock : clock
Associated Reset : reset_n

Read wait : 1

4
| [~ Parameters

Write wait : 1

fddress units: |SYMBO s x|
Associated clock: Ic:loc:k
fzsociated reset: Ireset_n

Bitz per symbol:

—

THILEDFEFETHENVEEA.

|~ Timine

Setup: ]

Read wait: ﬂ-]-li
Write wait: II]_|—
Hald: |g"‘—

LREIEEG/NFA—ETY,, L

SLSNMNET

y

Timing units: IOyt:Ies vI
|* Pipelined Transfers
Read latency: |u

Maximum pending read transactions: ID
Mazimum pending write transactions: Ig
Burstocount units: I'U'U'O RDS ‘.l

[ Burst on burst boundaries anly

[ Linewrap bursts

Ver.17.1/Rev.1 2018 £ 8 A
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ctl_address 32 output
T ctl_write 1 output
ctl_writedata 16 output
FZr ctl_read 1 output
ctl_readdata 16 input
ctl_waitrequest 1 input
in ( Avalon-Streaming Sink ) MDEXE

Mame: |n___| Name:iﬂ

Tope: IPuvalon Streaming Sink

fzzociated Clock:ﬂclock !

fzzociated Rezety|reset n H
-

Associated Clock : clock

Associated Reset : reset_n

Azsignments: Edit... Data bltS per Symb0| :g
| [ Parameters Ready latency : 0
Data bitz per symbok |2 i _ . _ N
Error descriptar: Error descriptor J:EE [i EEH/ \5}_9 -G-d_o J:EE u%[iT
THIVEDFETHEVFEE A,
I# First Symbol In High-Order Bits
Maximum charnel  [o
Ready latency: iu I
Signal Type Name Width Direction
in_ready 1 output
TR in_valid 1 input
ICEERN in_data 8 input
out ( Avalon Streaming Source ) MEXTE
Narme: Lot _ I Name : out
Tyvpe: IPNann Streaming Source _I

fzsociated Olockl Iclock 1 - l
'l

Associated Clock : clock

Azzociated Reset haset_n ; LI
-

Edit.. |

fizzighments:

Associated Reset : reset_n

Data bits per symbol : 8

4
J [~ Parameters

Data bits per symbol; |3 i

Etror descriptar: Error descriptor

FEl =
[¥ First Symbal In High-Qrder Bits

Maximum channel: hi
Ready latency: llu ]

Signal Type Name

out_ready 1
REEREN out valid 1
CEEIN out data 8

Ver.17.1/Rev.1 2018 £ 8 A

Ready latency : 0

THILEDFEETHENEEA,

LREEEG/NSA—ETY, LERUSNET

y

Direction
input
output
output

14/33
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7. Message [ZI5—0T—=UF MNEWNEFREZELT [Finish] 2y ILET,

Name: Jelock.

Type: [Clock Iput =l

Assignments: Edit

[~ Block Diagram | | [ Parameters
Clack rate [

Docuthentation

clock

clock
LS

Y

Help 4 Prev Next b l Finish I

8.  Platform Designer @ IP Catalog IZIBNISN=EL 1—/LHARTREINAIL Component Editor TODHRE
¥ TTY,

= [ (=]

y x| &)

Project
o W New Component..

E---Basic Functions
| [2-Bridees and Adaptors
H SR | P T avalon-

ST adapter

9. FATCIHIMITAHILFIZYEFENT= uart_avst_adapter_hwitcl 77 ILETF AN T T2 THE. FiE
DI AV FEIELTIZEY,

A)

B)

Q)

Ver.17.1/Rev.1 2018 £ 8 A ALTIMA Company, MACNICA, Inc.

parameters
1. set parameter property DATA WIDTH ALLOWED RANGES {816} -+~ GEMZET-IXZLH)

3¢ DATA_WIDTH /NTA—%%  HIEQEEBAANDL 8 Fi=(X 16 DAVKRRYIRXTHEIRTES
K3HYFET,

2. set parameter property SLAVE ADDRESS DISPLAY HINT hexadecimal -+ - (GB/N)
3¢ SLAVE_ADDRESS /\TA—4% BHA NS 16 £ (0x0 FTIR) ANICTHENTEET,

connection point in

3. add_interface_portinin_data data Input 8 = DATA_WIDTH -+ (Z %)

3% in(Avalon Streaming Sink)( data Z. DATA_WIDTH /\TA—ATERESNT- bit B TEZELET .

connection point out

4. add_interface_port out out_data data Output 8 = DATA WIDTH -+-(ZH)

¥ out(Avalon Streaming Source)® data %, DATA_WIDTH /\SA—RTHRESNT- bit IBTEZELE
ED

15/33
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TECICERE®D uart_avst_adapter_hwicl 774 ILDRNEERLET,

S Th 7 D AR

uart_avst_adapter

"UART avalon-S5T adapter” vi7.1

request TCL package from ACDS 16.1

ackage require -exact gsys 16.1

3

# module uwart_awvst_adapter
#

set_module_property
set_module_property
set_module_property
set_module_property
set_module_property
set_module_property
set_module_property
set_module_property
set_module_property
set_module_property
set_module_property
set_module_property

DESCRIPTION
NAME uart_avst_adapter

VERSION 17.1

INTERNAL false

OPAQUE_ADDRESS_MAP true

GROUP "Basic Functions/Bridges and adaptors”
AUTHOR ™"

DISPLAY_NAME "UART avalon-5T adapter”
INSTANTIATE_IN_SYSTEM_MODULE true

EDITABLE true

REPORT_TO_TALKBACK false
ALLOW_GREYBOX_GENERATION false

set_module_property REPORT_HIERARCHY false

#

# file sets

&

add_fileset QUARTUS_SYNTH QUARTUS_SYNTH "™ ""

set_fileset_property QUARTUS_SYNTH TOP_LEVEL uart_avst_adapter

set_fileset_property QUARTUS_SYNTH ENABLE_RELATIVE_INCLUDE_PATHS false
set_fileset_property QUARTUS_SYNTH ENABLE_FILE_OVERWRITE_MODE false

add_f11e5et_$i1e uart_avst_adapter.v VERILOG PATH uart_avst_adapter.v TOP_LEVEL_FILE
add_fileset SIM_VERILOG SIM_VERILOG "™ "™

set_fileset_property SIM_VERILOG TOP_LEVEL uart_avst_adapter
set_fileset_property SIM_VERILOG ENABLE_RELATIVE_INCLUDE_PATHS false
set_fileset_property SIM_VERILOG ENABLE_FILE_OVERWRITE_MODE false
add_fileset_file uvart_avst_adapter.v VERILOG PATH uart_avst_adapter.wv

#
# parameters
=

add_par ameter DATA_WIDTH INTEGER 8

set_parameter_property DATA_WIDTH DEFAULT_VALUE 8
set_parameter_property DATA_WIDTH DISPLAY_NAME DATA_WIDTH
set_parameter_property DATA_WIDTH TYPE INTEGER

o D A M- T P e e e e )
llset_par ameter_property DATA_WIDTH ALLOWED_RANGES {8 16},
EELTp AT MELE SprLpRrt =NTHTHHDL=P =t

add_par ameter SLAVE_ADDRESS INTEGER O

set_parameter_property SLAVE_ADDRESS DEFAULT_VALUE O
sel_parameter_property SLAVE_ADDRESS DISPLAY_NAME SLAVE_ADDRESS
set_parameter_property SLAVE_ADDRESS TYPE INTEGER

set_parameter_property SLAVE_ADDRESS UNITS None

P e i L e e oy oy i i i G eplal g el (e o o e S 50 214 7483647
set_par ameter_property SLAVE_ADDRESS DISPLAY_HINT hexadecimal |

e parame e P O Er CY TS CATE TADDRE S "TDL TP AR AFIETER "L U e ———

~)

1#
# display items
[#

#
I# connection point clock
#

add_interface clock clock end
set_interface_property clock
set_interface_property clock
set_interface_property clock EXPORT_OF "
set_interface_property clock PORT_NAME_MAP
set_interface_property clock CMSIS_SVD_VARIABLES
set_interface_property clock 5VD_ADDRESS_GROUP ""

clockrate 0
ENABLED true

add_interface_port clock clk clk Input 1

&
# connection point reset_n
|

add_interface reset_n reset end

set_interface_property reset_n associatedClock clock
set_interface_property reset_n synchronousEdges DEASSERT
set_interface_property reset_n ENABLED true
set_interface_property reset_n EXPORT_OF ""
set_interface_property reset_n PORT_NAME_MAP
set_interface_property reset_n CMSI5_SVD_WARIABLES
set_interface_property reset_n SVD_ADDRESS_GROUP "

add_interface_port reset_n reset_n reset_n Input 1

T
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#
# connection point csr
#

set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
add_interface_port csr
csr

csr
csr
csr
CsF
csr
csr
csr
csr
csr

csr
csr
Csr
csr
csr
csr
Ccsr
csr

csr

add_interface csr avalon end

addressunits WORDS
associatedClock clock
associatedReset reset_n
bitsPersymbol 8

burstonBur stBoundariesonly false
burstcountunits WORDS
explicitaddressspan O

holdTime 0

TinewrapBursts false
maximumPendingReadTransactions O
maximumPendingwriteTransactions 0
readLatency 0

readwaitTime 1

setupTime 0

timingunits Cycles

writeWaitTime O

ENABLED True
EXPORT_OF ""
PORT_NAME_MAP
CMSIS_SVD_VARIAELES
SVD_ADDRESS_GROUP "

_address address Input 2

add_interface_port
add_interface_port
add_interface_port

csr
csr

csr_write write Input 1
csr_writedata writedata Input 32
csr_read read Input 1

add_interface_port csr

#
# connection point ct]
#

set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property

ctl
ctl
ct]
ctl

add_interface_port
add_interface_port
add_interface_port

csr

set_interface_assignment csr
set_interface_assignment csr
set_interface_assignment csr
set_interface_assignment csr

ctl
ctl
ctl
ctl

_readdata readdata output 32

embeddedsw. configuration. isFlash 0

embeddedsw. configuration. isMemoryDevice O
embeddedsw. configuration. isNonvolatileStorage 0
embeddedsw. configuration. isPrintableDevice 0

add_interface ctl avalon start

addressunits SYMBOLS
associatedClock clock
associatedReset reset_n
bitsPersymbol 8
burstonBurstBoundariesonly false
burstcountuUnits WORDS
dostreamReads false
dostreamwrites false

holdTime 0

TinewrapBursts false
maximumPendingReadTransactions 0O
maximumPendingwriteTransactions 0
readLatency 0

readwaitTime 1

setupTime 0

timingunits Cycles

writeWwaitTime 1

ENABLED true
EXPORT_OF ""
PORT_NAME_MAP
CM5I5_SVD_VARIABLES

ct] SVD_ADDRESS_GROUP "
ct]l_address address output 32
ctl_read read output 1
ct]_readdata readdata Input 16

add_interface_port
add_interface_port
add_interface_port

ct]
ctl

ctl_write write output 1
ctl_writedata writedata Qutput 16
ctl_waitrequest waitrequest Input 1

#
# connection point in
#

set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property
set_interface_property

in
in
in
in
in
in
in
in
in
in
in
in

add_interface in avalon_streaming end

associatedClock clock
associatedrReser reset_n
dataBitsPersymbol 8
errorDescriptor ""
firstsymbolInHighordergits true
maxChannel 0
readyLatency 0
ENABLED true
EXPORT_OF ""
PORT_NAME_MAP
CM5I5_SVD_VARIABLES
SVD_ADDRESS_GROUP "

add_interface_port in in_ready ready oOutput 1
add_interface_port in in_valid valid Inpmesim s
add_interface_port in in_data data Inpuf DATA_WIDTH |

Ver.17.1/Rev.1 2018 £ 8 A
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#
# connection point out
&

set_interface_property out
set_interface_property out
set_interface_property out
set_interface_property out
set_interface_property out
set_interface_property out
set_interface_property out
set_interface_property out
set_interface_property out
set_interface_property out
set_interface_property out
set_interface_property out

10. BEI7AILERED D=, 7O
uart_avst_adapterv &{EIELT= uart_avst_adapter_hw.tcl Z#EIL TSN,

11. Nios Il SBT TTOVTIMEERLIZIE. KRED 12— ILDAYE T7A( ILEBEHT

FETLFET,

add_interface_port out out_
add_interface_port out out_valid valid Outpme=im == mm e
add_interface_port out out_data data outpu DATA_WIDTH |

o

add_interface out avalon_streaming start

associatedClock clock
associatedreset reset_n
dataBitsPersymbol 8
errorbescriptor "
firstsymbolInHighordergits true
maxcChannel 0
readyLatency 0

ENABLED true

EXPORT_OF ""
PORT_NAME_MAP '
CMSIS_SVD_VARIABLES "™
SVD_ADDRESS_GROUP "

ready ready Input 1

SIORDIL—r-TAHINET D TFIZEH=IZTAILTHFEBML, FIIZ

v

HAEEH=HDE

TEEMD uart_avst_adapter_sw.tcl 774 JLEVERKL. 10. TERLI=74 LA ITHEMLET,

# Create a new driver

#
#
#
#
#
# prior versions are t
B

#
# source file Tistings...
&

# C/C++ source files

# Include files

# End of file

create_driver vart_avst_adapter_driver

# Associate it with some hardware known as "uart_avst_adapter”
set_sw_property hw_class_name uart_avst_adapter

# The wversion of this driver
set_sw_property version _VERSION_SHORT__

# This driver may be incompatible with versions of hardware Tless
than specified below. updates to hardware and device drivers
rendering the driver incompatible with older versions of
hardware are noted with this property assignment.

Multiple-version comﬁatﬁbi1ity was introduced in version 7.1;
erefore excluded.
et_sw_property min_compatible_hw_version 7.1

# Initialize the driver 1in a1t_s¥s_init()
set_sw_property auto_initialize

alse

# Location in generated BSP that above sources will be copied into
set_sw_property bsp_subdirectory drivers

# Interrupt properties: This driver supports both legacy and enhanced
# interrupt APIs, as well as ISR preemption.

set_sw_property isr_preemption_supported true
set_sw_property supported_interrupt_apis "legacy_interrupt_api enhanced_interrupt_api”

4 -

add_sw_property include_source] inc/uart_avst_adapter_regs.hl

AN N N N NN NN B BN RSN S

# This driver supports HAL & UCOSII BSP (0S) types
add_sw_property supported_bsp_type HAL
add_sw_property supported_bsp_type UCOSII

X ZOI7AIEEBINTRET,

HRAFENDEIILEYFET,

RES1—ILEHEMHIAATL sopcinfo Z{FE-ST Nios Il SBT TFAY 1S
Ne{ERLT H&. BEIRYIC inc/uart_avst_adapter_regs.h A% BSP O HR®D drivers T4 LA I1ZHE

Ver.17.1/Rev.1 2018 £ 8 A
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12. TEED uart_avst_adapter_regs.h (C ANYR) T7AILEVERLL . 10. TERLI=74ILF D TIZ "inc” 7
AT EFHT=ITERL . TTITHEILES

® /) file

#ifndef
#define

uart_avst_adapter_reg.h[]

__UART_AVST_ADAPTER_REGS_H__
__UART_AVST_ADAPTER_REGS H__

#include <io.hs

#define

- #define

= #define

- #define

#define

#define

#define

- #define

= #define

- #define

#define

= #define

- #define

#define

- #define

- #define

UART_ADAPTER_CONTROL_REG 8
IOADDR_UART_ADAPTER_CONTROL(base) A
_ IO _CALC_ADDRESS_NATIVE(base, UART_ADAPTER_CONTROL_REG)
IORD_UART_ADAPTER_CONTROL(base) \

IORD(base, UART_ADAPTER_CONTROL_REG)
IOWR_UART_ADAPTER_CONTROL(base, data)
IOWR(base, UART_ADAPTER_CONTROL_REG, data)

UART ADAPTER CTL TX ENABLE axe1
UART_ADAPTER_CTL_RX_ENABLE [
UART_ADAPTER_INTERVAL_REG 1
TOADDR_UART_ADAPTER_INTERVAL (base) \
__TI0_CALC_ADDRESS_NATIVE (base, UART_ADAPTER_INTERVAL_REG)
TORD_UART_ADAPTER_INTERVAL (base) \

IORD(base, UART ADAPTER INTERVAL REG)
IOWR_UART_ADAPTER_INTERVAL(base, data)  \
IOWR(base, UART_ADAPTER_INTERVAL_REG, data)

UART_ADAPTER_TX_COUNT_REG 2
IOADDR_UART_ADAPTER_TX_COUNT(base) \

__T0 CALC_ADDRESS_NATIVE(base, UART_ADAPTER_TX_COUNT_REG)
IORD_UART_ADAPTER_TX_COUNTL(base) \

IORD(base, UART_ADAPTER_TX_COUNT_REG)

UART_ADAPTER_RX_COUNT_REG 3
IOADDR_UART_ADAPTER_RX_COUNT(base) \
__TO_CALC_ADDRESS_NATIVE(base, UART_ADAPTER_RX_COUNT_REG)
TORD_UART_ADAPTER_RX_COUNT (base) i

IORD(base, UART_ADAPTER_RX_COUNT_REG)

#endif /* UART_AVST ADAPTER REG5_H =

¥ ART7AILIE uvart_avst_adapter_sw.itcl D TFHID inc TAILA TSN TLIDENHYE

-d-o

13. AT ETFAILDEBRITTROLIITHEYET,

. <Quartus Prime A THMT4ILE >

L < RED2—IVEEIFAILIAILE >

uart_avst_adapter_regs.h
—uart_avst_adapter.v
—uart_avst_adapter_hw.tcl

—uart_avst_adapter_sw.tcl

Ver.17.1/Rev.1 2018 £ 8 A
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4-3. Nios Il VAT LDIER

4-3-1. R—R-TOCT I DHEE

Nios Il AE)YE9d 5 Quartus Prime 7O THUEHAEL. Platform Designer T UART . mSGDMA . On-
Chip RAM &, S EIERLLT= uart_avst_adapter ZBMMLET .

4-3-2. Platform Designer DR
1.  Platform Designer ZBE. FEEDED 21— ILZFIBITEMLET,
On-Chip RAM ( On-Chip Memory (RAM or ROM) )
mMSGDMA ( Modular Scatter-Gather DMA )
UART ( UART Core )
uart_avst_adapter ( UART avalon-ST adaper )
MSGDMA ( Modular Scatter-Gather DMA )

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

2. BMLEEDa—ILDNTGA—EETROBEIZERLET,

On-Chip RAM

[* Memory type

T e - llRAM(ertahle) _|| Type o RAM{Writable!
1

||= Dual-port access ES

IE- Dual-port access : On
‘mmmgmm-m - [oonT.oaRe =] . .
Bk tpe [ =] Single clock operation : On
Tightly Goupled Memory operation require dual port & dual clock sources. Slave Sl Data Wldth . 3_2
[ Size Total memory size : 1024

I Enable different width for Dusl-port SCE2550 o e s s s s s s ‘

S : @ l LERIFEEL/NTA—ETT, LFELONET AL

i —— Y ¥ LT T T T |~® ias’c*ﬁl' \as-u-/uo

|~ Read latency

Slave =1 Latency: =]
Slave 52 Latency: =
[~ ROM/RANM Memory Protection |

Reset Request [Enabled =]

[~ EGC Parameter ‘
Extend the data widih to support ECO bits:[[isabied =]

[* Memory initializati ]

¥ Titialize memary content
I~ Enable non-default initialization fils
Type the filename (e my ramhex) or select the hex file using the file browser button
User created initialization file Jorchn memhes _I

™ Enable Partial Reconfiguration hitialization Mods

™ Enable In-System Memory Gontent Editor feature
Ihstance I0: [RonE

Memory will be initialized from test_sys_onchip_memory2 0 hex

T
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mMSGDMA

[~ DMA Settings |
DMA Mode: J [Memor-Mapped to Streamine ;i

Data Width l m )

[ Use pre-determined master address width
Pre-determined master address width: B
™ Expose mEGDMA read|and write master's streamine ports
Data Path FIFO Depth [z =
Descriptor FIFO Depth [z =]
Respanse Port [Creabied =
Maximum Transfer Length: -
L

Transfer Type: t Full Ward Accesses Onkd
——
Aligned Accesses

" Unaliened Accesses

™ Burst Enable

Maximum Burst Gaunt =

I Force Burst Alienment Enabile

[ Extended Feature Options

I~ Enable Extended Feature Support
I~ Stride Addressing Enstle

Maximum Stride Words

I Prosrammatle Burst Enable

[~ Streaming Options
I™ Packet Support Enable
I™ Enor Enable
Error Widih

=
™ Chanrel Enable
=

Channel Width

[¥ Pre—Fetching Options
I~ Enables Pre-Fetching module

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

Maximum Burs1 Gount on deseriptor read master: [ 7]

UART

[~ Basic settines

Nios® II — UART OSEFTii DMA EDEEATY IR YT 7 DEFER

DMA Mode : Memory-Mapped to Streaming

Data Width : 8

Transfer Type : Full Word Access Only

FPOFETHENFEE A,

FRIIEELG/NFA—ETY . LELSMITIAIL

y

Parity: Aione x|Y
Dats bits: Il__[s = 1
Stop bits: l l

L4
Synchronizer stages: |9 «
™ Iclude GTS/RTS
[~ Telude end-of-packet
[~ Baud rate oy

Baud rate (bps): l 115200~
Baud enar -

I¥ Fixed baud rate

uart_avst_adapter

™ F L_N_ N N N 3
DATA_WIDTH ||G 1

SLF\VE_RDDRES*ruxnuugﬁnun

-—_—— -

Parity : NONE
Data bits : 8
Stop bits : 1

Baud rate (bps) : 115200

FDFETHENFEE A,

FRFEELG/NFA—ETY , LELSMEIT IV

y

DATA_WIDTH : 8

REAALETS,

SLAVE_ADDRESS : 0x00025000

DATA_WIDTH : UART D Data bits & 7 F£f=I&
8 LEXFELI-ZA(X 8 | Data bits & 9 LERFE
L=1m3&(E 16 ZFIRL TN,
SLAVE_ADDRESS : UART ) CSR R—X:F7KL

y
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A ALT Nios® II — UART OSEFTii DMA EDEEATY IR YT 7 DEFER
9

A Macnica Division Company

: mMSGDMA

[~ DMA Settines
DMA Mode

Data Width:

to Memory-Mapped

DMA Mode : Streaming to Memory-Mapped

- ------’

[~ Use pre-determined master address width

Pre-determined master address width: B Data Wldth : §

['):(::ZTSEF;EGE;?hmd ard write master's streamlngszurls' J:EEI;EEZ;/ {’5}_9—6#-0 J:Eau%(ij—_“jj_)l/
Descriptor FIFO Depth 28 =

- FOEETHNEL A,

Maximum Transfer Leneth lﬂ

Transfer Tipe  Full Word Accesses Only
o

” Unaligned Accesses [
I~ Burst Enable

Maximum Burst Gount =

I= | Force Burst: Alisnment Enable

[ Extended Feature Options

™ Enable Extended Feature Support
I~ [Stride: Addressine Enable

Maximum Strids Words: [

™ | Proerammable Burst Enable

[* Streaming Options
I~ Packet Support Enable
I~ Error Enable
Error Width:

™ (Channel Enatile

=
Channel Width: la

[ Pre—Fetching Options
I™ Enables Fre-Fetehine madule

™ Enable bursting on descriptor read master
Date Width of Descriptor redfewite master data path: [35 <]
Maximum Burst Gount on descriptor read master =

- On-Chip RAM

[* Memory type L L L LA
R - I|RAM vitable) | 1

B ] e e 2 Type : RAM(Writable)

1 [# Single clock operation l

ST = | Dual-port access : On
e W] Single clock operation : On

Tightly Gounled Memory operation require dual port & dual clock sources. Slave S1 Data width : 32
[ 8ize q
™ Enable different width for Dual-port ASEE5501 e s s e s s s Total memory size : 1024

Slave 51 Data widih 1= = 1 - _ . .
e BB SA—ATT, ERLUSNET T
I~ Minimize memory block Usage (may imparn e T ——
3

|~ Read latency F@ii—c*ﬁb‘iﬂ'/\/o
Slave 51 Latency: [T=]
Slave 52 Latency: =]

[~ ROM/RAN Wemory Protection ]
Reset Request [Enabled =]

[~ ECC Parameter |
Extend the data width to suppart ECO bis: [Dizgbles =]

[~ Memory initializati ]

[¥ Thitialize memary content
I~ Enable non-detault initialization file
Type the filename (= my_ramhex) or selsct the hex file using the fils browser button
User created initialization file: [orehipmembex _I

[™ Enable Partial Reconfizuration Initialization Mode

™ Enable I-System Memory Gontent Editor featurs

Instance ID NONE

Memory will be initialized from test_sys_onchip_memory2_1 hex

T
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EmL-E
9,

S

3. vai—

B onchip_memory2_0
sl

)
ckl
reset]
B msedma_0
mm read

clock

resetn
=
descriptor_slave

csrirg
st_source
B vart 0
ck
resst

=1
external connsction
irg
B vart_avst_adapter_0
clock
resstn
st
el
in

out
B msedma_1
mm_write

clock

resetn

cor

descriptor slave

csr_irg

stsink
B onchip_memory2_1
B

=2
chkl
reset 1

4.

4-4. Quartus Prime D¥RE
1.

My T LRI -FDA—ILETEREDLSIZE

Nios® Il — UART DERfiT DMA &EDHES

LVETROBYEHL, A—R-FRLR® RQ &S, UART O Conduit %

L TLZELY,

A

Emodule uart_test(

input
input [1:0]
output
input
bH
wire clk_100;
wire reset_mn;

Bpll pll_inst (
fclk

.refc (FPGA_CLK1_50), " Input Clock(350MHZ)
.rst ('KEY[0]), RESET
.outclk_0 (clk_100), output Clock(100MHz)
) . lTocked (reset_n) PLL Locked
El_test_s 5 u_test_sys (
sclk_c (c1k_100),
.reset_reset_n (reset_n),
.uart_rxd (rxd),
) .uart_txd (txd)
_eﬂdmodu'le

FPGA_CLK1_50,
KEY,

txd,

rxd

On-Chip Memory [RAM or ROM) N
#rvalon Memory Mapped Slave [k 1] £ 20002 2000
#valon Memary Mapped Slave [ch 1] I ox0002_2000
Glack Tnput clk_0 - ———
Recet Input [chk1]

Modulsr Scatter-Gather DMA

#rvalon Memory Mapped Master [clock]

Glack Tnput cli_0

Reset Input [clock]

#valon Memary Mapped Slave [clock] 0x0002_3000
#valon Memary Mapped Slave [clock] 0x0002_4000
Interrupt Sender [:lock]

fwalon Streaming Source [clock]

UART (RS-282 Serial Part)

Glack Input clk_0

Resat Input [k = = ——
fivalon Memory Mapped Slave g [kl nxnnnzjnm,
Conduit J ——
Interrupt Sender —— ' [clk]

UART avalon-5T adapter

Glack Input clk_0

Reset Input [:lock]

#walon Memory Mapped Slave [clock] 0x0002_6000
#valon Memory Mapped Master [clock]

#valon Streaming Sink. [clock]

#valon Streaming Source [clock]

Modulsr Scatter-Gather DMA

#rvalon Memory Mapped Master [clock]

Glack Input clk_0

Reset Input [clock]

#valon Memary Mapped Slave [clock] 0x0002_7000
#valon Memary Mapped Slave [clock] 0x0002_8000
Interrupt Sender [:lock]

fwalon Streaming Sink [clock]

On-Chip Memory (RAM or ROM) g ———
#valon Memary Mapped Slave [ch1] 0x0002_s000 ||
#valon Memory Mapped Slave [k 1] 0x0002_3000 )
Glock Tnput clk_b o
Reset Input [k 1]

S Th 7 D AR

|RELE

x0002_23FF
x0002_23F

0x0002_301§
0x0002_400F |

o

1 (1

1|1

1|1

o002 5017 [ 1

1

il |

1|1

1|1

0x0002_800F 1 1

1|1

1|1

1|1

1|1

1|1

xo002_po1f ] 1

0x0002_800F 1

L

L4

00002 _33ff
0x0002_33ff

Platform Designer ) Generate HDL Z#3E4TL., To—MHAELGUWEEFREEL TZELY,
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A Macnica Division Company

2. Assignment Editor CEEREL TS,

tatL From To | Assignment Name | Value | Enabled

- FPGA_CLK1_50 Location PIN_V11 Yes

1
2_ v _-_ KEY[O] Location PIN_AH17 Yes
3_ "4 _-_ KEY[1] Location PIN_AH16 Yes
alv _._ FPGA_CLK1.50  1/O Standard 33-VIVITL  Yes
5]+ _ KEY[O] /0 Standard 33-VIVITL  Yes
slv _ KEV[1] /O Standard 3I-VIVITL  Yes
2| K _°”‘ txd Location PIN_AF7 Yes
el _._ rxd Location PIN_AFS Yes
1 R _ N /O Standard 33-VIVITL  Yes
10|

i
¥
2 g

1fO Standard 3.3-V LWTTL Yes

3. Quartus Prime T /S ILLTLIEELY,

4-5. YOIz TREIETOD TV DERL

1. Nios Il SBT ZBAE ., FRIZTOD UM ERL TS, T FL—KE Blank Project AL TL=Z&
LYo

ol x|

Nios II Software Examples

Create a new application and board support package bazed on a software example template

— Target hardware information

SOPGC Information File name: | L R ek e e J

CPU name: |ni0$2_gen2_ﬂ LI

— Bpplication project

Praoject name: |uart_test

¥ Use default location

Project location: |C:¥WORK¥20l8D?3D_D00¥test¥uart_avst_test¥software¥uart_test J
— Project template
Templates Template description
Blank Project creates an empty project to which you can add ;I
Board Diagnostics vour code.
Count Binary
Float2 Functionality For detailzs, click Finish to create the project and refer to the
Float2 GCC readmetxt file in the project directary.
Float2 Performance
Hello Freestanding The BSP far this template iz bazed on the Altera HAL
Hello MicraC/05-1 operating swstem. To uze a BSP bazed on a different
Hello Wiorld operating gwstem, click Mext and select the BSP from the BSP
Hello World Small projects list.
e mory Test
Memary Test Small For information about how thiz zoftware example relates to
Simple Socket Server Mioz I hardware dezien examples,
Simple Socket Server (RGMID refer to the Dezign Examples page of the Mios I
Wieh Server documentation available with vour installation at:
Web Server (RGMID <inztallation_directory’ fhios 2eds. documents findex htm.
I-|

@ < Back Mext> [[ Fimsh |  Gancal

T
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2. YR IDFAIEFRIERL, A BEBE TN LIS

Nios® 1| — UART DERT DMA EDEATYINIT 7 DEFER

gL TLZELY,

B/ file main.c]

includes

#include <system.h>

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <unistd.h»

#include <sys/alt_irqg.h>

#include <sys/alt_cache.h>

#include <altera_avalon_uart.h>
#include <altera_avalon_uart_regs.h>
#include <altera_msgdma_descriptor_reg:
#include <altera_msgdma_csr_regs.h>
#include <altera_msgdma.h>

#include <uart_avst_adapter_regs.h>

s.h>

re-definitions

MO T system, h " TEZENEEHE.
FU-A7P A TERT BN BERLEEOT T,
CIERORRIEBIDESE "systen. h RSO L, TELTHE S0,

#define UART_ADAPTER

#define UART_ADRS
#define UART_TRQ_ID (UART_(
#define UART_IRQ_NO (UART.
#define UART_BITS

#define TX_MSGDMA_NAME
#define TX_BUFF_ADRS
#define TX_BUFF_SIZE

#define RX_MSGDMA_NAME
#define RX_BUFF_ADRS
#define RX_BUFF_SIZE

#define TX_DMA
#define RX_DMA

#define TRUE -1
#define FALSE ]

= #define UART_STAT_MSK

= #define UART_CTRL_MSK

#define TRANS_LENGTH 128

// UART () Data bitsiCBHTMIEAEE

(UART_AVST_ADAPTER_8_BASE)

(UART_8_BASE)

(MSGDMA_8_CSR_NAME)
(ONCHIP_MEMORY2_8_BASE)
(ONCHIP_MEMORY2_@_SIZE_VALUE)

(MSGDMA_1_CSR_NAME)
(ONCHIP_MEMORY2_1_BASE)
(ONCHIP_MEMORY2_1_SIZE_VALUE)

(ALTERA_AVALON_UART_CONTROL_PE_MSK |
ALTERA_AVALON_UART_CONTROL_FE_MSK |
ALTERA_AVALON_UART_CONTROL_BRK_MSK |
ALTERA_AVALON_UART_CONTROL_ROE_MSK |
ALTERA_AVALON_UART_CONTROL_TOE_MSK |
ALTERA_AVALON_UART_CONTROL_E_MSK)

bdbddadl o 7
// UART->Ayalon-ST PHIRMCSAPRELA

// UART (DCSRPELA

)_TRQ_TNTERRUPT_CONTROLLER_ID) // UART (DEINitaI+0-31ID
_@_IRQ)
(UART_@ DATA_BITS) // UART (DT —Abit 1

// UART QE[N2HES

HADL AR
=P 0T ELA
7704 X

// UART TxaDMAETTEHDIES
// UBRT Ry%DMASEITEHBISS

(ALTERA_AVALON_UART_STATUS_PE_MSK | \
ALTERA_AVALON_UART_STATUS_FE_MSK | \
ALTERA AVALON UART STATUS BRK MSK | \
ALTERA_AVALON_UART_STATUS_ROE_MSK | \
ALTERA_AVALON_UART_STATUS_TOE MSK | \
ALTERA_AVALON_UART_STATUS_E_MSK)

P

uart_avst_adapter ML RATE
ENVEI7AIL

/ “system.h” MOEEZRLTLVET
/

TX_DMA [$E{EXIEIC DMA %
ERLET
RX_DMA [FZ{ENIEIZ DMA %
ERALES

UART @) Data bits DFREICED
BT ERET—IDE21TEY)
YBZTLET,

7-bit : unsigned char

8-bit : unsigned char

#if (UART_BITS == 9)
typedef unsigned short UART_DATA;
#define DMA_MULT 2

#elif (UART_BITS == 8)
typedef unsigned char  UART_DATA;

'l
4

I

T-hMEld16bit
DMAT-BRIET — 2% 215

T -AMEllEbit

#ifndef RX_DMA
int nRxCount = 8;

#endif

#define DMA_MULT bt // DMATORRET —RITd0FEF
#else
typedef unsigned char UART_DATA; // T—MEifshit
#define DMA_MULT i J/ DMATOERET —SIE0FE
#endif
s pae
* wariables
wolatile int rx_cmp = FALSE; /! BEFET IS
volatile int rx_err = FALSE; /1 BIETS-734
volatile int tx_err = FALSE; 11 EEIS-038

volatile int uart_err = FALSE; // UARTLZ-734

/1 UART Rt EINiAEETRIFIDIHSOIIA

UART_DATA *pRxData = (UART_DATA*)(RX_BUFF_ADRS); JF UART RaiEINiAa s (EoTRIST2ES M v Tr P ELA

s
* proto types

wvoid dump(UART_DATA *adr, int size);

I ARNHELT

int check(UART DATA *adr®, UART DATA *adrl, int size); // ATUF1nd

| 9-bit : unsigned short
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[ ALTIMA

, UART DEIYAH/NIES
/7 UART EIRBIES BIEIS—HAERLE., 2{ENEE

= static void wart_callback{void * context) =

{ ‘JZF'?IT'C*%?TLT:%‘SG)’S%
alt_u32 csr = (alt_u32)context; = Ay =t
alt_irq_context cpu_sr; {;':'IJUﬁ}}'\ATm:\

/1 2ENRABET -
cpu_sr = alt_irq_disable_all();

* interrupt handler

A TekO-Reg' EAT-SAReg DIEXENZ
int nCtl = IORD_ALTERA_AVALON_UART_CONTROL(csr);

T . ==
int nSta = IORD_ALTERA_AVALON_UART_STATUS(csr); ZEENVIAAHIZEKY ZET—4

PR ELORADLEAHLT/ YT 7
1tae — R

/! glﬁﬂagup '\%%LAJ"
IOWR_ALTERA_AVALON_UART_STATUS(csr, UART_STAT_MSK);

#else
/1 EnikaNT
IOWR_ALTERA_AVALON_UART_STATUS(csr, UART_STAT MSK | ALTERA_AVALON_UART_STATUS_RRDY_MSK);

/7 RRDY fIEIo T RX Data ROWEL
if(nSta & ALTERA_AVALON_UART_STATUS_RRDY_MSK)

it
/4 RX Buffer(cH@rATH I AEA LA
pRxData[nRxCount ++] = TORD_ALTERA AVALON UART RXDATA(csr);
if (nRxCount >= TRANS_LENGTH)
nRxCount = @;
rx_cmp = TRUE;
}
¥
#endif
/1 IS-HRER?
if(nSta & UART_STAT_MSK)
i
I 15270613
uart_err = TRUE;
printf("UART_IRQ:¥X.¥X\n", nSta, nCtl);
}

A OEEAREL AT — " —
1E{EF DMA ElIYiAA /RS

alt_irq_enable_all(cpu_sr);

#ifdef TX_DMA
A7 Tx DA EINRHILES
= static void tx_dma_callback(void * context)

{
struct alt_msgdma_dev *tx_dma = (alt_msgdma_dev*)context;
A Jwb0-)kReg' AT 43 Reg' MIEXANF
int nCtl = IORD_ALTERA_MSGDMA_CSR_CONTROL(tx_dma->csr_base);
int nSta = IORD_ALTERA_MSGDMA_CSR_STATUS(tx_dma->csr_base);
11 IS-HEER
if(nSta & ALTERA_MSGDMA_CSR_STOPPED_ON_ERROR_MASK)
{
I IE-EITS
tx_err = TRUE;
printf("TX_IRQ:%X.¥X\n", nSta, nCtl);
}
} = =S T
Hendif Z{EF DMA E|YiAFA/ N\ RS

#ifdef RX_DMA
7/ Ry DMA EINRABILES
~ static void rx_dma_callback(void * context)

{
struct alt msgdma_dev *tx_dma = (alt_msgdma_dev™)context;
// b0-)Reg” EAT-HAReg' MEEERR
int nCtl = IORD_ALTERA_MSGDMA_CSR_CONTROL(tx_dma->csr_base);
int nSta = IORD_ALTERA_MSGDMA_CSR_STATUS(tx_dma->csr_base);
I/ 1B byte BIGRIEET?
if(nSta & ALTERA MSGDMA_CSR_DESCRIPTOR_BUFFER_EMPTY MASK)
1
/4 RISETIS0%EUTD
rx_cmp = TRUE;
}else
/1 ENLIADENAMITIS -9
rx_err = TRUE;
printf("RX_IRQ:EX.¥X\n", nSta, nCtl);
}
i
#endif
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Nios® 1| — UART DERT DMA EDEATYINIT 7 DEFER

ain function

~ int main()

int i;
int tx_length;
/1 TRy RN TPFELARIR wul 1 SRR THRG

UART_DATA *tx_buff = (UART_DATA*)(TX_BUFF_ADRS + ©x8000000);
UART_DATA *rx_buff = (UART_DATA™)(RX_BUFF_ADRS + ©x8000000);

4
s
-

defined(RX_DMA) && defined(TX_DMA)
// URRT->Avalon-ST FHIATRIERE

IOWR_UART_ADAPTER_CONTROL (UART_ADAPTER, UART_ADAPTER_CTL_TX_ENABLE | UART_ADAPTER_CTL_RX_ENABLE);

IOWR_UART_ADAPTER_INTERVAL(UART_ADAPTER, 18688);
#endif
#if defined(RX_DMA) 8% !defined(TX_DMA)
/{ UBRT->Ayalon-ST PHIAIRTERL
IOWR_UART_ADAPTER_CONTROL (UART_ADAPTER, UART_ADAPTER_CTL_RX_ENABLE);
IOWR_UART_ADAPTER_INTERVAL(UART_ADAPTER, 18686);
#endif
#if !defined(RX_DMA) && defined(TX DMA)
/{ UBRT->Ayalon-ST PHIAIRTERL
IOWR_UART_ADAPTER_CONTROL (UART_ADAPTER, UART_ADAPTER_CTL_TX_ENABLE);

B

uart_avst_adapter D#IEAZRE

EZEIC DMA ZERTHIE5E
?Eo)aﬂ: DMA Z{EFY 515
DMA %{EFY 515

DMA ZfFEFLZALY

=}
SEEDHZ
A

[=}
SEREHIC

Rx(D3H DMABZIE

Rx Enable
Interval(10ey

IOWR_UART_ADAPTER_INTERVAL(UART_ADAPTER, 38008);
#endif
#if !defined(RX_DMA) &% !defined(TX_DMA)
// URRT->Ayalon-ST FHIRIRTERL
IOWR_UART_ADAPTER_CONTROL (UART_ADAPTER, 8);
IOWR_UART_ADAPTER_INTERVAL{UART_ADAPTER, 10000);
#endif

#ifdef RX_DMA
// UART BIGARTADEIETE
IOWR_ALTERA_AVALON_UART_CONTROL(UART_ADRS, UART_CTRL_MSK);
#else
£/ UART ZINABHTANEERIE (RROVEEIAG TR TRIET —SEAMES)
IOWR_ALTERA_AVALON UART CONTROL(UART_ADRS, UART_CTRL_MSK | ALTERA_AVALON_UART_CONTROL_RRDY_MSK);
#endif
/1 URRT BN FSOERR
alt_ic_isr_register(UART_IRQ ID, UART_IRQ NO, uart_callback, (void*)UART_ADRS, @x@);

#ifdef TX_DMA
// Tx mSGDMA
alt_msgdma_dev *tx_dma;
alt_msgdma_standard_descriptor tx_desc;
int tx_status;

/7 Tx FAmsGDMA %A-T0
tx_dma = alt_msgdma_open( TX_MSGDMA_NAME);
if(NULL == tx_dma)

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

}

/7 Tx FEmsaDMa MEINIAGESEEFE

alt_msgdma_register_callback(tx_dma,
tx_dma_callback,
ALTERA_MSGDMA_CSR_GLOBAL_INTERRUPT_MASK |
ALTERA_MSGDMA_CSR_STOP_ON_ERROR_MASK |
ALTERA_MSGDMA_CSR_STOP_ON_EARLY TERMINATION_MASK,
tx_dma);

#endif

#ifdef RX_DMA
// Ry mSGDMA
alt_msgdma_dev *rx_dma;
alt_msgdma_standard_descriptor rx_desc;
int rx_status;

// Rx FEmscDMa -
rx_dma = alt msgdma_open(RX_MSGDMA_NAME);
if(NULL == rx_dma)

printf("Error:RX mSGDMA Open Fail\n™);
return FALSE;

}
/4 Ry FA msGDMA (DEINABN FSEERE

alt_msgdma_register_callback(rx_dma,
rx_dma_callback,
ALTERA_MSGDMA_CSR_GLOBAL_INTERRUPT_MASK |
ALTERA_MSGDMA_CSR_STOP_ON_ERROR_MASK |
ALTERA_MSGDMA_CSR_STOP_ON_EARLY_TERMINATION_MASK,
rx_dma);
#endif

1/
/

Tx/Rx Disabldg

INTERVAL DERE(E

mSGDMA [XERZERHIEANS Sms
LIRIZSETLEWME S, 31 LT
R T5—E15 1=, EEIZER
ETDLENH DN, ZENEE
VIO CERITT DIEA. HE
USEIZT BEEIYIAH NS
DEITHBELMIN T F—/\—F
D IS5—EBIGENH B0,
COREBEICILEENNRE

UART ZEYsAF N\ RSD 6%

EIEF DMA D#FEARE
N 5AF N\ RS D EER

2{EF DMA DHIHEAEEE
BIVRAH NS DEER
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DA

T T H

Nios® 1| — UART DERT DMA EDEATYINIT 7 DEFER

while(1)
4
#ifdef RX_DMA
/7 EEEYA XA 255 + 1
tx_length = (rand() & 255) + 1;

#else
/¢ BREHA X 256lEE (FIST —ANEINABORTER ISR
tx_length = TRANS_LENGTH;

#endif
/7 Ty BSR rENT
memset(tx_buff, @xFF, TX BUFF_SIZE);
i PPl ELEY T —REEE A

EET—2HOMEE

Z{EIT DMA ZERALALMES.
BVIAH NSRS DR TRET—
SEHFHIRITEIRL M
TRANS_LENGTH TEE,
i%u%li 256 RBDELT
3

< tx_length;i ++)

tx_buff[i] = (UART_DATA)rand();

}
/7 RX BRI TrENT
memset(rx_buff, @xFF, RX BUFF_SIZE);

RIS/ NV IFDHIHAE
EE/ NI FIFELET, Z1E/\y
J7lE OxXFF ZER5E

printf("Trans length:¥d\n", tx_length);

// RIBETI2U0EEH
ryx_cmp = FALSE;

2= DMA DTARY ) TET—
TIVEERR

#ifdef RX_DMA

/4 Ry DMADT AR FADMIERS

rx_status = alt_msgdma_construct_standard_st_to_mm_descriptor(rx_dma, &rx_desc, (alt_u32*)rx_buff, tx_length * DMA_MULT,
ALTERA_MSGDMA_DESCRIPTOR_CONTROL_TRANSFER_COMPLETE_TRQ MASK);

if(@ != rx_status)

printf("Error:RX DMA descriptor Fail[%d]\n", rx_status);
return FALSE;

}
// Ry DMAD{EEEEN (non blocking)

Z{EF DMA DiFZEf
(/o7ByF 5 - E—R)

rx_status = alt _msgdma_standard_descriptor_async_transfer(rx_dma, &rx desc);
if(@ != rx_status)

printf("Error:RX DMA async trans Fail[%d]\n", mstatus);

return FALSE;

}

/4 F{EMIBIUARTEIAHDPTIT

#else

#endif

S

Z{SIC DMA ZERALALMSE,
ZEMEEEYAA NS D

/4 EISEIS ey aT530a
alt_dcache_flush_all();

#ifdef TX_DMA
/4 Tx DMADT AR FAMIERS

tw_status =

alt_msgdma_construct standard_mm_to_st_descriptor(tx_dma, &tx desc, (alt u32*)tx buff, tx_length * DMA MULT,

ALTERA M5GDMA DESCRIPTOR CONTROL TRANSFER COMPLETE ;RD MASK) ;

if(e != tx_status)

{

printf("Error:TX DMA descriptor Fail[%d]\n", tx_status);
return FALSE;

}
/4 Tx DMAME(ZEESh (blocking)

%{ER DMA DTARITET
— DI IEERL

tx_status = alt_msgdma_standard_descriptor_sync_transfer(tx_dma, &tx_desc);
if(e != tx_status)
i

printf("Error:TX DMA sync traps Fail[%d]\n", tx_status);
return FALSE;

%{EF DMA DFCE]
(Fayxy-£—K)

1A{EIC DMA ZFERALELNGS.
BEIEN\YIThBIHRAHLI=T—
4% UART DL RRIZEZAD

#else
£/ R 25 UART J5(3
for(i = @;i < tx_length;) |
/1 Tx Readyli®
if(TORD_ALTERA_AVALON_UART_STATUS(UART_ADRS) & ALTERA_AVALON_UART_STATUS_TRDY_MSK)
1 EET - hERy
TOWR_ALTERA_AVALON_UART TXDATA(UART ADRS, tx buff[i ++]);
[/ HREMATRIERE, 7305 d5kth1usiEErait
usleep(16@8);
}
#endif

|
// RX DMA BDETETFEN-T
while(1)

/ Rx DMA #i Buffer Empty (CRHI3
if(rx_cmp == TRUE) break;

T

BLASE T fbh—1) o L
BYAH NS TERESNI=T
ekl

// DMA L UART TIS-MEHENTOERET

if(tx_err || rx_err || uart_err) break;

/1 SEE TP RIS oD EEEER L. Bl-TONEELIENLTIRT
if(FALSE == check(tx buff, rx_buff, tx_length))

ERET—ADNYI7L(ET
L GELABNIET Y —ILITHA
- BUTEHALTIRT

1
14 GIET 50T
printf("[ TX Buffer J\n");
dump(tx_buff, TX_BUFF_SIZE);
printf("[ RX Buffer J\n");
dump(rx_buff, RX_BUFF_SIZE);
return FALSE;

telse

L g
1/ EDECK
printf("verify OK!\n");

}

return TRUE;
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sub function

#define PRINT_ADRS "keax:"

#define PRINT_CRLF Sxa"

#if (UART_BITS == 9)

#define PRINT DATA " Eedax"

#define PRINT_ERR “Error[¥e4x]: ¥eax:xeax\n"
#define PRINT_LINE 8

#define UART_DATA_MSK  OxIFF
#elif (UART_BITS == 8)

#define PRINT_DATA " %e2X"

#define PRINT_ERR "Error[%e4x]: ¥02X:%02X\n" a8 )— JLIZAE) 0)1@%9)7
#define PRINT_LINE 16

#define UART_DATA MSK  BXFF HA

#else

#define PRINT_DATA " %02X"

#define PRINT_ERR "Error[%@4X]: ¥@2X:¥02X\n"

#define PRINT_LINE 16

#define UART_DATA MSK  Bx7F

#endif

= void dump(UART DATA *adr, int size)

{

int i;

1 EeyaFavia
alt_dcache_flush_all();

for(i = 831 « (size / sizeof(UART DATA));i ++)

{
1 FELA
$F((1 % PRINT_LINE == @) && (i < size - 1))
{
printf(PRINT_ADRS, (i * sizeof (UART DATA)));
i )
printf(PRINT_DATA, adr[i]);
1/ CR,LF
$F((1 % PRINT_LINE == (PRINT_LINE - 1)) 8& (i < size - 1))
printf(PRINT CRLF); %%E/ {‘7770){_|EE’§'J77’(
}

printf("\n");
} /
= int check(UART DATA *adr®, UART_DATA *adrl, int size)
int i3
int res = TRUE;

/1 Feuiadevia
alt_dcache_flush_all();

for(i = @;i < (size / sizeof(UART_DATA));i ++)
{
if((adr@[i] & UART_DATA_MSK) != adrl[i])

printf(PRINT_ERR, (i * sizeof{UART DATA)), (adr®[i] & UART DATA MSK) ,adri[i]);
res = FALSE;
}
}

return res;

3. Build LTIS—hAELEZHEAL TS,

T
Ver.17.1/Rev.1 2018 £ 8 A 29/33 ALTIMA Company, MACNICA, Inc.



[\ AL Nios® 1| — UART DERT DMA EDEATYINIT 7 DEFER
9

A Macnica Division Company

5. AL

5-1. EMEDRERR
1. GPIO-0 O Pin-2 & Pin-d4 v/ \RETHEHEL TS,

£ 1]

O DSEIST IOS-OUEBU-03P-P3//:d1iy

2. AoO—K-5—7J)LT.SOF T7AILEEEAH. Niosll & Run SETLEELY,
3. NioslISBT @ Niosll Console [ZTFEEMAHASNMNIXIEREIZEMELTLVET,

Froblems Tasks ] Gonsole ﬁ Nioz T Conzole &2 Propert
uart_test Nios | Hardware configuration - cable: DE-SoC on locahost [USB-1] devi

Trans length:147
Yerify OK!
Trans length:d?
Yerify OK!
Trans lenzthifd
Verify OK!
Trans lenzthz102
Yerify OK!
Trans length:247

4. BEHRIZONRESIEHR<E. UART BIETS—HREL. N TFMIERV IS —ERYFT,

|#! Problems .| Tazkz ) Console P Mios I Consale 52
uart_test Nios | Hardware configuration - cable: DE-SoC on localhost [

Trans length:@9

Yerify OK!

Trans length:i124

UART_IRR: 1C4.11F

Error[001E]: Ag:00

Errar[001F]: 9F:FF

Errar[0079]: 98:FF

Errar[0074]: BE:FF

Errar[0078]: EB:FF

[ TH Buffer ]

0000: 43 BE 44 34 F4 40 &4 15 40 0D 10 FE DE F1 3B 39E
0010: F3 2F 09 BC BA 49 3F EB 35 84 93 46 00 DO A8 9F
0020: DB 06 45 D2 78 BF 3E 76 86 2E 12 47 B0 B6 F3 36
0030: CF 4% BB 85 FO AB 3C 24 70 65 12 E4 FD AE B4 4B
0040: 20 E3 45 18 28 2F EE 76 90 21 BS 3C 74 8C D& 37
0060: 8E 9E 3B 75 B9 CC CB EA BC AD 30 43 05 3B FE 34
0060: A8 47 CD OC CA 40 FF 40 10 F@ 24 8F 96 43 EE 34
03ED: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
03F0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
[ R¥ Buffer ]

0000: 43 BE 44 94 F4 40 A4 15 40 0D 10 FE DE F1 9B 9E
0010: F3 2F 09 BC B4 49 3F EB 35 84 98 46 00 DO 00 FF
0020: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0030: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

03EQ: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
03F0: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

T
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6. H#E

6-1. TEFEIA

® mSGDMA (D Hardware Abstraction Layer Application Program Interface (LARE., HALAPI ) Z{FERLTT—
RELEEITSHE . TR BB LRI LS TIEIA LT VM T5— (ETIME) ZHALTE
LI BIEENHYFET DT, EDGEEETEDHEEHHALIZE,

Interval Count ( Reg’-1) DEZ/NSKLTEMEREAZ5E<T D, 1=72L. Tx £ L& Rx DEBLLME

YIRD 7B TREL-IBE . Nios | MEDLIURA-THORRIEENFELET DATEEENHY

FIDT, FHEEDEEIFTEL TS,

mSGDMA & uart_avst_adapter M@ Avalon-ST [Z On-Chip FIFO Memory Core Z##&@A 93 5ET.,
DMA DENMERFEZRE<T B,

HALAPI Z#AE Y. LORZIZERET72ALT mSGDMA %HlfEHd %,

® ZE(C DMA #FRALEE . AR PLARVANEERDED ZFNZNEDD, FERDED
TRV EEDGELHYET . TDLILGHEEE. ZENELZY I I T TERETHELAEETT A
mSGDMA D #>Y(Z On-Chip FIFO Memory Core ( Avalon FIFO Memory ) Z{#5%E T, lRYZIZLDE[HE
HDOEVEHEDEVZENEELITIENTEET,

T
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7. 3EEH

® Embedded Peripherals IP User Guide
https://www.intel.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 ftiEH
https://service.macnica.co.jp/library/list?sort%5Blibrary publish at2 d%5D=desc&tag=Nios+II

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

T
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RhREE

Revision Z£A
1 2018 &£ 8 A R
RESIVUCHALOER

BHIYVEREAFINELLEFRICEMMELTE, FTEOEALDOEEE—HIV U - ETTEAI:EEN,
1. AERHIFTERTT FAREGRTET DL PEMER T HLEHLET,
2. AEARBFEUKEETLILAHBYET,
3. AEHOERICIEABLEHLTOETH A—CTHZAPERY., BBRIAGESKITORANHYELL, KEHEAFINFELLTRARBEF TS —RUVVEITNIEENTT,
BRI =H FIT4< HU/i=— https://www.alt.macnica.co.jp/  HEHMEHRY A+ FILTFAIHMT—2—R  http://www.altima.jp/members,
4. KEMTIYR-STLBEE, &iff. TOVSLICBELCGERALEEROEEITOVTE, BEEEZALHNRETOTHLANLHIT TERLZEL,
5. AERGTUSENATIEOBBNLEERTT BRESHERITEIRIE, EA—DRHTOEEBROEHLHHE TIRALEI,

]
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