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3-2. UART to Avalon-ST 7
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AERTERT DT7HATR-a7 (&, Nios® || DBEMEIREEIZANZ . UART Core (LAB%. UART ) && U Modular
Scatter-Gather DMA Core (LAF%, mSGDMA) . On-Chip Memory (RAM and ROM) Core (LAB%. On-Chip RAM) @ 3

DT, Platform Designer

LIZEELETS,

Platform Designer
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Instruction

On-Chip RAM

EEN\YDF
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/0 R—KNZHE#t g HRRDENEDEIRE% Verilog-HDL TELELI-BITY

Emodule uart_test(

input FPGA_CLK1_50,
input [1::0] KEY,
output td,
input rxd

wire clk_100;
wire reset_n;

Bpll pli_inst (
refclk {FPGA_CLK1_50), FiF

Input Clock{50MHz)

.PST ('KEYIO]), RESET
.outclk_0 {clk_100), output Clock(100MHZ)
. Tocked (reset_n) PLL Locked

Btest_sys u_test_sys (
.Clk_clk (clk_100),
.reset_reset_n {reset_n},

.uart_rxd (rxd),
uart_txd (txd)
_endmodu'l e

Platform Designer THEGELI-HITT . EEMIC DLV TIXRELIETERBALTLVET,

Platform Designer L I [ 4
File' Edit Svstem Gererate View Tools Help
'.mm = e Address Map 50 | Interconnect Requirements 50 - a
Y %3 | | | system: test s Path: ck o
5 [ Use Gonnestions Name Description Export Glack Base End fe)
Project - -
=8 New Campanent . | st Avalon Memory Mapped Slave [olk 1] 0x0002_2000 [1x0002_237F &
(-Basic Functions X sl fwalon Memary Mapped Slave [elk 1] 0x0002_2000 10002 8571
=+Bridees and fidaptors = ki Glock Tt clk 0
* UART avalon-ST adapter =
e = reset] Feset Input [elk 1]
Fibeen I~ E1H] msedma_0 Modular Scatter-Gather DMA
¥ -
L Basie Functions ——t mmead fwvalon Memary Mapped Master [clock]
B-DSP ». clock Glock Tput clk 0
F-Intertace Protocals 4 resetn Feset Input [clock]
E-Low Power car Avalon Memory Mapped Slave [slock] 0x0002_3000 [1x0002_301F
-Memory Interfaces and Controllers deseriptar slave fwvalon Memory Mapped Slave [clock] 0x0002_4000 10002 _4007
-Frocessors and Peripherals 11 L bteihipt Sener look] —
- Qsys Interconnect :
e i | stsource Avalon Streaming Source [elock]
Hi-Lniversity Program =3 B uart UART (RS-232 Serial Port)
el Glock Tnput clk_0
resst Reset Input [=lk]
sl fvalon Memory Mapped Slave (€8] 0x0002_5000 10002 5017
©1 externalsonnection  Gonduit uart
irg Interrupt Sender [clk] |
3 B uart_avst adapter 0 |UART avalon-ST adapter
clock Glock nput clk_0
= resetn Reset Input [slock]
N =g, csr Auvalon Memery Mapped Slave [olock] 0x0002_6000 |0:0002_800F
— ol Avalon Memory Mapped Master [slock]
Device Far & (=l =] in Avalon Streaming Sink [clock]
[ test _svs [test_svs.asys] — out Fvalon Streaming Source [zlock]
B ok ~ B8 msedma_l Modular Scatter-Gather DMA
BB reset —— mmarits Avalon Memory Mapped Master [slock]
BB vart clock Glock put clk_0
I 0 reset n Reset Input [clock]
- jlae uart 0 csr Avalon Memory Mapped Slave [clock] 0x0002_7000 (00002 7017
1100 s 0 descriptor_slave dvalon Metmory Mapped Slave [eiock] 0x0002_8000 (10002 _800F
-1 msedma_t -
4000 nine o2 0 csrirg Interrupt Sender [clock] —|
b Toarem stsink Avalon Streaming Sink [olock]
P-4 onchip, memory?. 0 = B onchip_memory2_ 1 [On-Chip Memory (RAM or ROM)
B4 onchip_memoryd_| ——| ¢ Avalon Memary Mapped Slave [elk 11 0x0002_9000 10002 _837F
-4 wart 0 <2 Avalon Memory Mapped Slave [elk 1] 0x0002_9000 10002 8377
Fi-40F uart_avst_adspter 0 > ki Glock Tput clk_o
-1 Cannections reset | Reset Input [k 1] =
k| | i
il A %' Current filter:
S
Paih Message
=01 2 Info Messages
[} test_sys jtag_uart 0| JTAG UART IF input clock need ta be ot last double () the operating frequency of JTAG TGK on board
test_sys.msedma_l |Response information pert i disabled. Enable the response port if data transfer information is required by host
k| | |

0 Errors, 0 Warnings Gererate HDL Finish

s —— |
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4-1. UART Avalon-ST adapter B2 21— )L DA A H

UART Avalon-ST Adapter D> 7 )L -a—KRETFEEITRLET .

module uvart_avst_adapter

B#(
parameter DATA_WIDTH = 8, i Aval on—i‘l’_l pata hi édw'i dth
arameter SLAVE_ADDRESS = 0 // UART module C5R address - .
g 48— —RIZELTIIRD
=K¢ SRl
input wire clk ; J/ clock E—C ﬁﬂbi?
input wire reset_n % /7 reaset_n
J// IN:Avalon-ST sink
output wire in_ready % /7 Ssink ready
input wire in_valid 4 /7 sink walid
input wire [DATA_WIDTH-1:0] in_data 2 // sink data
J/ ouT:Avalon-ST Source
input wire out_ready . // Source ready
output wire out_valid : J// source valid
ouULput wire [DATA _WIDTH-1:0] out_data = // source data
J/ €TL:Avalon-MM Master
output reg [31:0] ctl_address % // Control port address
output reg cti_write ; // Control port write
output reg [15:0] ctl_writedata = // control port writedata
output reg ctl_read < // control port read
'input W'ire [15:0] ct:ll_readdata 3 corrtro} port readdata
input  wire ctl_waitrequest , '/ control port wait request
[/ CSR:Avalon-mm S'Ia\,e i FEIEAS A <—DO#E(E
; // Register address S —
1 1 Bl o o eter whie ck % INTERVAL THRILI=4D
input wire [31:0% csr_writedata 5 ' Register writedata ﬁ‘byx@@ﬂ‘—'J)aJﬁgﬁttf
input  wire csr_read i ' Register write Ui?
) output reg [31:0] csr_readdata Register
[/ Local parameters. - _
localparam INTERVAL = 32'dige: // €lk [ 100
localparam REG_RX_DATA = 32'h0 + SLAVE_ADDRESS;
localparam REG_TX_DATA = 32'h4 + SLAVE_ADDRESS; - -
Tocalparam REG_STATUS = 32°h& + SLAVE_ADDRESS; LORBADT IER(E, 1354
localparam ST_IDLE = 4'do; // 1dle —24 @) SLAVE_ADDRESS ZHIEL
Jocalparam ST_RD_REG = 4" // Read status reg1ster - $ sl
localparam ST_RD_CMP = // mead status register is completed tTFDXtt"‘ )35'?'
localparam ST_TX_REG = // Receive transmit data from avalon-sT
Jocalparam ST_TX_WAILT = // write transmit data register
Tocalparam ST_TX_CMP = S/ wait write Tatency "
AT—h7r-a—k
localparam ST_RX_REG = // mead receive data register Tk i F@i%
localparam ST_RX_WAIT = £/ wait read latency
localparam ST_RX_CMP = // Transmit receive data to avalon-ST source
reg [1:0] r_csr_state;
reg [31:0] 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] r_rx_data;
reg [31::6] r_tx_count;
reg [31:01 r_rx_count;
wire w_tx_enable; CSR @ Reg-0 @ Bit0 A¥ 1 T
wire w_rx_enable; y . N = 2
wire [15:0] w_tx_data; Tx 3. Bitl A 1 T Rx X
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 bl 1'b0; N
it El RS e T Ay 0 Dai e S @)
- = P = Ul = =
assign w_rx_enable = r_csr_state[l]; B, Avalon-ST 0)7—9%@_}6-
Frl N &5.5—
=] generate begin bit LIFYET AL TOHE

if (DATA_WIDTH > &) begin
assign w_tx_data fr_tx_datal[7:0], r_tx_data[l15:8]1%;
assign w_rx_data ictl readdata[? 0], ctl_readdatalls:

end else begin
assign w_tx_data = {{(16 - DATA_WIDTH){l'b03}}, r_tx_dat
assign w_rx_data = ctl_readdata[DATA WIDTH-1:0];

end

end endgenerate

Nios® II — UART DEFRT DMA EDFEATYIRIT 7 DAFEER

~ Al Little endian t&Ui?’O)
T, byte KREE

// write transmit data(7,8-bit)
// Latch receive data(7,8-bit)

write ~
Latch receive dat

81};
aj;
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IMA

S/ csR{Avalon-mMM Slave)
always @(posedge clk or negedge reset_n) begin
if (ireset_n} begin
r_csr_state <=
r_csr_timeout <=

end else begin
if(csr_write) begin
r_csr_state <=
r_csr_timeout <=

2" b00o;
INTERVAL;

{csr_address ==
(csr_address

2'd0)? csr_writedatal[l:0]
2'dl)? csr_writedata

end
if(csr_read) begin
csr_readdata <= (csr_address == 2°d0)7? {20'b0, r_csr_state} : status

(csr_address 2'dl)? r_csr_timeout : nter
(csr_address d2)? r_tx_count :
(csr_address d3)? r_rx_count @ 32 b0;

end

end

end

// Interval counter
a'Iways @(posedge clk or negedge reset_n) begin
('r'eset n) begin
r_timer <= 32'd0;
end else begin
if(r_timer >= r_csr_timeout) begin
r_timer <= 32'd0;
end else begin
r_timer <= p_timer + 327d1l;
end
end
end

/ state machine
always @(posedge clk or negedge reset_n) begin
if (treset_n} begin

r_state <= ST_IDLE;
ctl_address <= REG_STATUS;
ctl_read = 1"b0;
ctl_write <= 1"h0;
ctl_writedata <= 16 h0000;
r_rrdy <= 1"b0;
r_rx_data <= {(DATA_WIDTH){l 'b0}};
r_tx_data <= {(DATA_WIDTH){l'b0}]};
end else begin
// clear Tx/Rx counted if disable at Rx or Tx
r_tx_count <= (w_tx_enable)? r_tx_count : 32 hd;

I r_csr_state;
L or_csr_timeout;

Nios® II — UART DEFRT DMA EDFEATYIRIT 7 DAFEER

/ status/Control reg’
Interval reg

control reg”’

CSR 7HOtR

Reg-0: HlfHIL O R%

Reg-1: 42 58—/\)L- Aok
Reg-2: IEET—2HhI 2
Reg-3: Z{ET—HEhI 42
3¢Reg-0,1 [& R/W, Reg-2,3 &
Read Only

"=V EEAI

Reg-1 DA2B—i\)LHIk
{BIZi3FEThIUNTYT A
BR—NIL= OV MEIZEAE 0
97

IREEERR I RDETEREAL T
WEY

™ BEU R pmIIII L%

r_rx_count <= (w_rx_enable)? r_rx_count : 32°b0;
// The processing execution is canceled.
if(~w_tx_enable & ~w_rx_enable) begin

r_state <= ST_IDLE;
end else
case{r_state)
Jf 1dle[0]
ST_IDLE : begin -
4 r_state <= (r_timer == 32'd0)? ST_RD_REG : ST_IDLE; -7/ Wait time-out
ern

The status register of a communication module is read.

// Read status register([l]
ST_RD_REG : begin
if(lctl_waltrequest) begin
ctl_address <= REG_STATUS;
ctl_read <= 1'bl;
r_state <= S5T_RD_CMP;
end

/ waitreq:Lo?
// STATUS reg addres
J// read=Hi

/ Next state

end

// wWait read latency[2]
ST_RD_CMP : begin
if(tctl wa1trequest) begin // waitreqiLo?
ctl_read <= 1’ // read=Lo
r_rrdy <= (W_ rx_enab'le & ctl_readdata[7])7 1'bl :

1'b0;
r_state <= (w_tx_enable & ctl_readdatal[c])? ST_TX_REG :,
(w_rx_enable & ctl_readdata[7])7? ST_RX_REG :

ST_IDLE;

end
end

J/ Transmit process

L

Receive transmit data from avalon-5T sink([4]
ST_TX_REG : begin

if(in_valid) begin ¢/ sink valid enablée

r_tx_data <= in_data; Latch data
r_state <= ST_TX_WAIT; / Next state
end else begin
r_state <= (r_rrdy)? ST_RX_REG : ST_IDLE; rredy=Hi? Receiv

end
end

// wWrite transmit data register[5]
ST_TX_WAIT : begin
if(!ct]l_waitrequest) begin
ct]_address <= REG_TX_DATA;
ctl_write == 1'b1;
ctl_writedata <= w _tx_data;
r_state <= S5T_TX_CMP;
end

vcﬂ*req La?

Transmit Data reg address
write=Hi

/ Write transmit data

/ Next state

end

// wait write latency[7]
ST_TX_CMP : begin
if(!ct]l_wajtrequest) begin
ctl_write <= 1°h0; i,
F_tx_count <= r_tx_count + 32 dl;
r_state <= (r_ rrdy)”) ST_RX_REG :

aitreq:Low?
rite=Lo

/ Count tx data

ST_IDLE;
end
end

— (E/RET—SNIUNEDT

Ho28H 0 [ThbE
ST_RD_REG (2B

Ly

RX
il

UART DART—RRLOREES
AHHLT, TRDY GE{ERTHE) &
RRDY (ZESET)IZKYEET—
BEAHDAT—HEFT D
M ZET—IHEHLORT—F
IZE%

el SN N S
read _/{—\\_
waitrequest | |
address
Joo X

[[Avalon-MM Timing Chart ]

readdata

EEEDRT—F

Avalon-ST Sink MST—%% AN
L.UART @ ZEET—HLT RS
[2Z2=AT

clk

Teady ! |

vaid [ [
data(:0)__Joo_Jor [ e

[ Avalon-ST Timing Chart ]

clk

write / \
waitrequest _f \ ,{'
address  __Je L

[ Avaon-MM Timing Chart ]

writedata

/ rredy=Hi? Receive process

/ Lo IDLE
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/ Receive process
// Read receijve data register[8]
= ST_RX_REG : begin
=] if(lct]l_waitrequest) begin '/ waitreg:Low?
ct]l_address <= REG_RX_DATA; // Receive Data reg address
ctl_read <= 1'bi; J/ read=H7i
r_state <= ST_RX_WAIT; // Next state
- end
end
J/ wait read latency[9]
=] ST_RY_WAIT : begin
=] if(!lct]_waitrequest) begin S/ waitregiLow?
cti_read <= 1"b0; /{ read=Lo
r_rx_data <= w_rx_data; / Latch recejve data
r_state <= ST_RX¥_CMP; / Next state
o end
end
S/ Transmit recejve data to avalon-ST source[1i]
El ST_RX_CMP : begin
= if (out_ready) begin // source ready:Hi?
F_FX_COUnt <= r_rx_count + 32'dl;// Count rx data
r_state <= S5T_IDLE; / Return to IDLE
- end
end
=] default : begin
r_state <= ST_IDLE;
- end
- endcase
F end
end
endmodule

4-1-1. IKEEEBX

UART Avalon-ST Adapter DD AT—hk I U DIKREERE TELITRLET .

ctlwaitreq

ctl Wwaitreq

Nios® II — UART DEFRT DMA EDFEATYIRIT 7 DAFEER

r/rrdy

ctl_waitreq

N \
A \
AS \
offset | Register |R/W DeE(\ription,’Regi;ter Bits
Name ]
15:]3‘12‘11‘10‘9 8|7 6|5|4|3|2|1|ﬂ
0 rxdata RO | Reserved (1‘\‘(1 Receive Data
0) 1@
1 txdata WO | Reserved (1 {I\| Transmit Data
sl .\
2 status (9 RW |Reserve |eo |cts |dect e |erd|&d| tm |toe|ro [br |fe [pe
d P s y Y t e k
3 control RW |Reserve |ieo |rts |idc |trb |fe |irr |itr [0t |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 (1 1 {1 | End-of Packet Value
packet (11) 0 |0

UART Code LU ARy

ZEMED R T—

UART DRET—EL O REHNS
ExHL . Avalon-ST Source 27—
EEp)

cli i g
write ! \
waitrequest _;I" \ f
address  __ J& [
writedata

[ Avalon-MM Timing Chart ]

clk

Teady [ \
valid .J ll II|
data[7.0]

[ Avalon-ST Timing Chart ]

ST_RX_REG

~ctl_readdata[6](trdy) ST_RX_CMP
~ctl_readdata[7](rrdy) + read
~out_ready
~ctl_readdata[6](trdy) :i”—"j"d
ctl-readdata[7](rrdy) r_rrdy ~ctl_readdata[7](rrdy)
) N

ctl_waitreq
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4-12. LORBZ-TvT

UART Avalon-ST Adapter DL A%<y FETFaEITRLET,

A7tyr LOR44 Evk-7HALY
31"2 1 O f - = = — oS
0 Control RW | — TR T |B|t—0 (T 1 ’é’.&m"f_ék,ﬁﬁ:kzi%/l
—ILINEIEL. 0 ZERTET HEBELZIE
LEd,

Bit-1 IZ 1 #E_ET HE. ZEITKED A
—ILHEMEL. 0 ZERET HEEEEZLL

LETS

1 Interval count RW 30 | EHERMRERELET
RKEDa—)LIZHEBLTLSYO9IDE
BHE. RLORATHRELETHEL
THELET .

2 Tx datacount RO | giun‘i | BET—AHETRLET,

KLORE%E9') 7S HIZIE, Control LY

RAD bit0 [Z 0 FFHELTZELY,

3 Rxdatacount RO | (%cljun(i | RETAHERLETS,
KLORB%E9') 7S HIZIE. Control LY

ABED bit-1 12 0 ZEREL TSN,

s —— |
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4-2. IP Catalog ~MDFAAIAA

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

1.  New Component Editor Z#2&JLT. Component Type 27T Name &KL Display name . Versions
Group ZERELFET,

. Gomponent Editor — uart _avst adapter_hw tcl* .)ﬂ

File: Templates Beta \iew
Block Symbol ?f'§| Files 2% | Parameters 5% | Signalz & Interfal Name : uart_avst_adapter
* About Companent Type Display name : UART avalon-ST adapter

Natie: |uart_avst_adapter VerSion . ﬂ

Display name:  [UART avalon-ST adapt i i T

o :m SEos e : Group : Basic Function/Bridge and Adaptors
. 1

Group: | Basic Functions/Bridess and Adaptors ’.

(LRFEEDREZREENTEVEEA
‘MMF_F'-'M . . .
Created by I 75\\ 7&:&*40)%%%53\75‘(')@7(?67: i:aﬁ

) ALTLEY)

Documeritation: Title: HRL

B |

31 Nios® Il Software Build Tools for Eclipse (LAF%. Nios Il SBT ) TTAY Y ME/ERLT BFE BSP Editor TD
Generate B, AED1—ILADAYRE 7ML EBFH THRARALT=8HIZ uart_avst_adapter_sw.tcl ZFHALE
THY—=IL-N—2arh 7.1 REDIZFELI—EREYET DT, 7.1 UEIZTIBELHYET,

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

. Gomponent Editor — uart _avst adapter_hw tcl* .)ﬂ

File: Templates Beta \iew

Component Tvpe 20 | Block Symbol 20 Parameters 54 | Sighals & Interfaces 2% | = =)

b fAbout Files

Symthesis Files
These files describe this component's implemen‘t@tion. and will be created when & Quartug swnthesiz maodel iz eenerated,

The parameters and signals found in the top=level module will be uzed for thiz componen{'s_ parameters and signals.

Output Path Source File Tupe Attributes
uart_avst_adaptery uart_avst_adapter sy Verilog HDL Top-level File

M4 p M

Greate Syrithesis Fig from Sienals

o ———— ——
' Add File... I Rethive File i Bnalvze Swmthesiz Files
Top-level Madule: !uart_avst_adapter ‘I

Verilog Simulation Files
Theze files will be produced when a Werilog simulation madel i= eenerated.

Qutput Path I Source File | Tvpe Attributes

M

M 4 b

Add File... I Remaye e ||§Cop from Synthesis Files i

[Add File..] #9')yoLTI74/IL%E%E%L. [Analyze Synthesis Files] #%7') v L Ta—KDFTvIZITLVE
ER
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". Analyzing Synthesis Files Completed | i

Nios® II — UART DEFRT DMA EDFEATYIRIT 7 DAFEER

[ @] | o]

£

@ o
@ Info:
@ o
@ Info:
@ Info:
@ o
@ Info:
@ o
@ Infa:
@ Info:
-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.

Processing started: Thu Aug 02 126408 2018

Gommand: quartus_map not_a_project -—generate_hd|_interface=C:AWMO RK/20180730_ DO G e

Qluartus Prime Generate HDL Interface was successful. 0 errors, 0 warnings

Peak virtual memory: 526 megabytes

Processing ended: Thu Aug 02 135400 20148

Elapzed time: 00:00:01

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

LL:Q finalvzing Synthesziz Files: completed successfully 1

=

“Completed successfully’ BN TR RESNNIXEETT,

¥ 2al—iarHEITHEAIL [Copy from Synthesis Files] Z%71)w2LT. Verilog Simulation Files
DYRAMZBIL 774 ILEEBML TS,

3. Signal & Interface 27 T <<add interface>> %%')'vZLT Clock Input ZZRLE T,
3 Component Editor [LBTIE 2. DIRET, BEITA U A—TJ—RAEERLET A, IELLEIYHTS
NEWNMGENHYET DT, "Remove” T, —BETDAA—T1—RZFHIBRL THSEEZTED
LELEHEOLET,

Gampanent Tvpe §7$| Black Symbal 33| Files 27$| Parameters &4

b Pbout Signals

Hame

AHE Master

fHB Slave

AFPE Master

APE Slave

A1 4 Stream Master
AT 4 Stream Slave
A2 Master

A Slave

#4314 Magter

AT4 Slave
firldLite Master
AxTdLite Slave

fvalon Memory Mapped Master
fAvalon Memory Mapped Slave

Hyalon Streamine Sink

v 2 D W ) Gl Al B e

i
L obecon_______If

4. {ERENT= clock_sink M T®D <<add signal>> #4')woLT ck Z:&RLET,

Componerit Type 53| Black Symbal §f$| Files 33| Parameters o8

b Bbout Sierials
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A)

MA

Nios® II — UART DEFRT DMA EDFEATYIRIT 7 DAFEER

YERENT= clock_sink +> clock_sink_clk D& RIIEZEEARETI , Name ZZNF 1 “clock” & "clk”

[CEEL T ALY,

Campaonent Twpe §3| Block Symbol 33| Files $’$| Parameters &4

b Abiout Signals

<<add imterfacel?

————
l Name:
'
Signal Type: [clk
Width:

ok 1

[

Direction: |input

3. M5 5. OFIETTEEDELSIZ, reset_n,csr,ctl,in,out 12— Jx—RAEEBLET,

File Templates Beta Wiew

. Component Editor — uart_avst adapter_hw tcl®

Component Type 53| Block Syimbal 53| Files 33| Parameters” &b

b fAbout Sienals -

B=clock Ciock
=-clk [1] -

B=csr Avalon Memory b
C= cor_address [2]
== carread [1] rea
= cot readdata [32] rezse
== cararite [1] wrse
== car_aritedata [32] writedats
{<ladd =i,

=actl Avalo
=21 ct|_address [32]
-@ ctlread [1] read
== ctl readdata [16] -
== ctl_maitrequest [1]
=@ ctl_write [1] wries
=3 ctl_writedata [16] writedata

{dadd sig

B=in Avalon Stea
== in_data [8]
- in_ready [1] read
== in_valid [1] vatid
{<add sig

=8 put 4.
=3 out_data [8] gzt
= out_ready [1] r=
-G out_valid [1] varid

{Cadd

B=reset n et Input
== resetn [1] resetn

reset_n ( Reset Input) MDEXTE

Documentation |

———

MHame: lreset_n 1
-

Tupe: Rezet Input

Asgociated Clockllclock 1
-

Bzsienments: Edit...

i
=l

|" Parameters

Associated clocki  [clnck

Synchronous edees: |Deassert vl

Direction

reset_n 1

Ver.17.1/Rev.2 2020 &£ 5 A
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Name : reset_n

Associated Clock : clock

FEREFEEG/NTA—ETY , LERUSNET
THILEDFEFETEVFEEA,

4
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B)

Q

MA

csr ( Avalon Memory Mapped Slave ) MDEXTE

Nios® II — UART DEFRT DMA EDFEATYIRIT 7 DAFEER

Name : csr

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

Write wait : 0

FREEEG/NTA—ETY , LRUMET

THILEDFEETHEWNEE A,

Hold: ID
Timing units: |0y,: las - I

Mame: czr 1 Dacumentation |
———
Tupe: Avalon Memory Mapped Slave ﬂ
——
Azzociated Clockg|clock 1 ﬂ
Azzociated Résetlhas_et‘n_’ LI
fizzignments: Edit... |
: |~ Parameters
Address units: Im ROS ;I
Associated clock: |elock:
Associated reset: Jresetn
Bits per symbol |3
Burstoount units: WORDS =
Explicit address span: |onaoonooo0o000000000
|~ Timine
Setup: In
Read wait: II] I
‘Wi ite wait: IIu i

|~ Pipelined Transfers

Read latency: |u

Maximum pending read fransactions: Iu
Maximum pending write transactions: |El

[ Burst on burst boundaries only

[~ Linewrap bursts

Signal Type

csr_address 2
ETE csr_write 1
csr_writedata 32
N csr_read 1
csr_readdata 32

Direction
input
input
input
input
output

ctl ( Avalon Memory Mapped Master ) DEXTE

o ——

Mame: ot 1 Documentation
———

Twpe: I Brealon Memory Mapped Master

fzzociated Olockilclock 1

Azsociated Réaetlhaset_n "
-

Led Lo Lo

Name : ctl
Associated Clock : clock

Associated Reset : reset_n

Hald: Iu

y

Timing units: |Oyt:|eS 'I
~ Pipelined Transfers
Pead latency: Jo

Maxirmum pendifie read transactions: Iu
Maximum pending write transactions: |u
Burstcount units: |\,\,0 RDS vI

[ Burst on burst boundariss onily

I Linewrap bursts

Ver.17.1/Rev.2 2020 &£ 5 A
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fizzignments: Edit.. Read wait : l
: |~ Parameters Write wait : l

Address units: |SYMBO LS;I - e — .
Hssaciated clock: |c|0c:k J:Ealiig&/ \7}_9—6-;_0 J:Eauﬂlj:T
fesociated reset: [resetn < \
Bits per symbal: IS— 771-}LF0)$$—C*§L iﬁ/\lo

|~ Timine
Setup: i
Read wait: :i']-li
ikite wait: I|]_|—
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S Direction
ctl_address 32 output
B ctl write 1 output
ctl_writedata 16 output
N ctl_read 1 output
ctl_readdata 16 input
ctl_waitrequest 1 input
D) in(Avalon-Streaming Sink ) MDEXE
Mame: [ Name :in
Tope: IP.\.-'ann Streaming Sink .
Azsociated Olock:ﬂclock 1 Associated Clock : M
Associated Peset resit_n_; Associated Reset : reset_n
pociments: ___ Eot. | Data bits per symbol : 8
| [” Parameters Ready latency : 0
Data bits per symbol (g i _ _
Error descriptor: Errar descriptor J:EE [i EEU/ \05)‘_9 —G-d_ o J:EE DJ\% [17—
THILEDFEFETELFER A,
™ First Symbol In High-Order Bits
M}a’xir'nd_m channek .
Ready latency: i-u-q'—
Signal Type Name Direction
in_ready 1 output
EEER in_valid 1 input
EEERN in_data 8 input
E) out (Avalon Streaming Source ) MDEXTE
Hame: Uout_ I Name : out
Tope: IP.\-'alon Streaming Source :I . -
i omﬂ:&? =~ 5 Associated Clock : clock
Assosiated Resetl[resetn =l | Associated Reset : reset_n
Azzignments: Edit.. | Data bItS per Symbol :§
: |~ Parameters .
Da?a=bits per symholgls i Ready Iatency . Q
Error deseriptar: Errar dascriptor | J:EE‘Q:E%H/ {3)‘—7'6‘?' ® J:EE u%‘i?
THILEDFEFETHEWFEL A,
v First Symbol In High-Order Bits
Maimim channek h]—
Ready latency: l@—
Signal Type Name Width Direction
out_ready 1 input
EEEI out valid 1 output
EEZ out_data 8 output
Ver.17.1/Rev.2 2020 %5 8 14/33 ALTIMA Company, MACNICA, Inc.
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7. Message |[ZIT5—00—=UF WNEWNEFRESEL T [Finish] 22')vILET,

EEUSC MR Sienals & Interfaces

Mame: [elock

Tope: [Clock Input sl

Assignments: Edit

[~ Block Diagram | | [ Parameters
Clack rate: [y

-

Help 4 Prav Hext b l Enish| ||
-

8.  Platform Designer @ IP Catalog |ZIBMIESN=EL 21— /LR TENNIE Component Editor TODHRE
IEETTY,

= i)

4 Ni]

Project
b Wew Component.

azic Functions

ridees and Adaptors
R |1\FT =valon-
[ System

ST adapter

9. FAPIHUMTAHILFIZYERENT= uart_avst_adapter_hwitcd FZ7MILETF AN I T2 THZE. T
DI AVFEIELTIZSY,

A)

B)

0

Ver.17.1/Rev.2 2020 %5 8 ALTIMA Company, MACNICA, Inc.

parameters
1. set parameter property DATA WIDTH ALLOWED RANGES {816} --- GEINZEI-IXEE)

3 DATA_WIDTH /N5A—%%  HUEDEZEADNDS 8 Fi=(X 16 DAVRRYIRATEIRTES
KIHYFET,

2. set_parameter property SLAVE ADDRESS DISPLAY HINT hexadecimal - -+ (GEJN)
3¢ SLAVE_ADDRESS /\TA—%% BHANIMS 16 # (0x0 RIR) ANIZTEHENTEET,

connection pointin

3. add_interface_portin in_data data Input8 = DATA_WIDTH -+ (Z %)

3¢ in(Avalon Streaming Sink)® data Z. DATA_ WIDTH /\SA—ARTCERESNT- bit IECEZELET .
connection point out

4. add_interface_port out out_data data Output 8 = DATA_WIDTH --- (Z &)

¥ out(Avalon Streaming Source)® data %, DATA_WIDTH /\SA—RTEREINT- bit IETEELE
ERR
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TECIZEFEED uart_avst_adapter_hwitd Z7MILDREERLET .

Nios® Il — UART D;ERTT DMA EDFEATY I I 7 DERER

uart_avst_adapter "UART avalon-5T adapter” vi7.1

=
#
4
1
#
#
#

reqguest TCL package from ACDS 16.1

package require -exact gsys 16.1

i

# module wart_avst_adapter
|

set_module_property DESCRIPTION "'

set_module_property NAME uart_avst_adapter
set_module_property VERSION 17.1

set_module_property INTERNAL false

set_module_property OPAQUE_ADDRESS_MAP true
set_module_property GROUP "Basic Functions/Bridges and adaptors”
set_module_property AUTHOR "

set_module_property DISPLAY_NAME '"UART avalon-5T adapter”
set_module_property INSTANTIATE_IN_SYSTEM_MODULE true
set_module_property EDITABLE true

set_module_property REPORT_TO_TALKBACK false
set_module_property ALLOW_GREYBOX_GENERATION false
set_module_property REPORT_HIERARCHY false

#

# file sets

2

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_fileset_%

add_fileset SIM_VERILOG SIM_VERILOG "' "

set_fileset_property SIM_VERILOG TOP_LEVEL uart_avst_adapter
set_Tileset_property SIM_VERILOG ENABLE_RELATIVE_INCLUDE_PATHS false
set_fileset_property SIM_VERILOG ENABLE_FILE_OVERWRITE_MODE false
add_fileset_file vart_avst_adapter.v VERILOG PATH uart_avst_adapter.v

#
[# parameters
=

add_parameter DATA_WIDTH INTEGER &

set_parameter_property DATA_WIDTH DEFAULT_VALUE &

set_parameter_property DATA_WIDTH DISPLAY_NAME DATA_WIDTH

set_parameter_property DATA_WIDTH TYPE INTEGER

Dt e —— - — -
Set_parameter_property DATA_WIDTH ALLOWED_RANGES {8 lo},

s ST aT ThEL I LU pErt NTOTHHDL™D =t

add_par ameter SLAVE_ADDRESS INTEGER O

set_parameter_property SLAVE_ADDRESS DEFAULT_VALUE O

set_parameter_property SLAVE_ADDRESS DISPLAY_NAME SLAVE_ADDRESS

set_parameter_property SLAVE_ADDRESS TYPE INTEGER

set_parameter_property SLAVE_ADDRESS UNITS None

B e i e e o g i, s i sl g e e o e s e B e 5 2147483647

set_parameter_property SLAVE_ADDRESS DISPLAY_HINT hexadecimal |

TR T FArAMR TR P 0D BF Ty ~SCATE SRUDRE 55 "HOL SPARAMETER LT E = ==

Pl

~)

#
# display items
[#

L
I# connection point clock
P

add_interface clock clock end
set_interface_property clock clockRate 0
set_interface_property clock EMNABLED true
set_interface_property clock EXPORT_OF "
set_interface_property clock PORT_NAME_MAP
set_interface_property clock CMSIS_SVD_VARIABLES
set_interface_property clock SVD_ADDRESS_GROUP ""

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 CMSIS_SVD_WARIABLES
set_interface_property reset_n SVD_ADDRESS_GROUP "

add_interface_port reset_n reset_n reset_n Input 1

ile wart_avst_adapter.v VERILOG PATH uart_avst_adapter.v TOP_LEVEL_FILE

16/33
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#
# connection point csr
##

add_interface csr avalon end

set_interface_property csr addressunits WORDS
set_interface_property csr associatedClock clock
set_interface_property csr associatedrReset reset_n
set_interface_property csr bitsPersymbol B
set_interface_property csr burstonBurstBoundariesonly false
set_interface_property csr burstcountuUnits WORDS
set_interface_property csr explicitAaddressspan O
set_interface_property csr holdTime O

set_interface_property csr linewrapBursts false
set_interface_property csr maximumPendingReadTransactions ©
set_interface_property csr maximumPendingwriteTransactions 0
set_interface_property csr readLatency 0
set_interface_property csr readwaitTime 1
set_interface_property csr setupTime 0
set_interface_property csr timingunits cycles
set_interface_property csr writeWaitTime O
set_interface_property csr ENABLED true
set_interface_property csr EXPORT_OF ""
set_interface_property csr PORT_NAME_MAP
set_interface_property csr CMSI5_SVD_VARIABLES
set_interface_property csr SVD_ADDRESS_GROUP ™"

add_interface_port csr csr_address address Input 2

add_interface_port csr csr_write write Input 1

add_interface_port csr csr_writedata writedata Input 32

add_interface_port csr csr_read read Input 1

add_interface_port csr csr_readdata readdata output 32
set_interface_assignment csr embeddedsw.configuration.isFlash 0
set_interface_assignment csr embeddedsw.configuration.isMemoryDevice O
set_interface_assignment csr embeddedsw.configuration.isNonvolatilestorage O
set_interface_assignment csr embeddedsw.configuration.isPrintablepevice 0

a
# connection point ctl
#

add_interface ctl avalon start

set_interface_property ct] addressunits SYMBOLS
set_interface_property ct] associatedClock clock
set_interface_property ct] associatedReset reset_n
set_interface_property ct] bitsPersymbol &
set_interface_property ct] burstonBurstBoundariesonly false
set_interface_property ct] burstcountunits WORDS
set_interface_property ct] doStreamReads false
set_interface_property ct] doStreamWrites false
set_interface_property ctl holdTime O

set_interface_property ct] linewrapBursts false
set_interface_property ct] maximumPendingReadTransactions 0
set_interface_property ct] maximumPendingwriteTransactions O
set_interface_property ct] readLatency O
set_interface_property ct] readwaitTime 1
set_interface_property ct] setupTime 0
set_interface_property c¢t]l timingunits Cycles
set_interface_property ct]l writewaitTime 1
set_interface_property ct]l ENABLED true
set_interface_property ct]l EXPORT_OF ""
set_interface_property ct] PORT_NAME_MAP
set_interface_property ct] CM5I5_SVD_VARIABLES
set_interface_property ct] SVD_ADDRESS_GROUP "

add_interface_port ct] ctl_address address gutput 32
add_interface_port ctl ctl_read read output 1
add_interface_port ct]l ctl_readdata readdata Input 16
add_interface_port ct] ctl_write write OQutput 1
add_interface_port ct] ct]l_writedata writedata Qutput 16
add_interface_port ct] ctl_waitrequest waitrequest Input 1

#
# connection point in
#

add_interface in avalon_streaming end
set_interface_property in associatedClock clock
set_interface_property in associatedrReset reset_n
set_interface_property in dataBitsPersymbol &
set_interface_property in errorbDescriptor ™"
set_interface_property in firstsymbolInHighordergBits true
set_interface_property in maxChannel 0
set_interface_property in readyLatency 0
set_interface_property in EMABLED true
set_interface_property in EXPORT_OF "
set_interface_property in PORT_NAME_MAP
set_interface_property in CMSIS_SVD_VARIABLES
set_interface_property in SVD_ADDRESS_GROUP "'

add_interface_port in in_ready ready output 1
add_interface_port in in_valid valid Inpeesime =y
add_interface_port in in_data data Inpu%‘DATA_WIDTH|

s —— |
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#
# connection point out
&

add_interface out avalon_streaming start
set_interface_property out associatedClock clock
set_interface_property out associatedReset reset_n
set_interface_property out dataBitsPersymbol &
set_interface_property out errorDescriptor ""
set_interface_property out firstSymbolInHighorderBits true
set_interface_property out maxChannel ©
set_interface_property out readyLatency 0
set_interface_property out ENABELED true
set_interface_property out EXPORT_OF ""
set_interface_property out PORT_NAME_MAP ""
set_interface_property out CMSIS_SVD_VARIABLES ""
set_interface_property out SVD_ADDRESS_GROUP "

add_interface_port out out_ready ready Input 1

add_interface_port out out_valid valid Outpmes = = mm

add_interface_port out out_data data outpu§ DATA_WIDTH ]
—r—

10. BEEI7AILEREDB=0. TACIIMDIL—b-THILE D TFIZFHIZTHIILFTZEEBML, £ZIC
uart_avst_adapterv &EIELT= uart_avst_adapter_hw.tcl ZFEL TSN,

11. Nios Il SBT T7O I HMEERLIZIE. KEDS 21— ILDAYE I7 (L E BEI T AT T D=0 D1E
E 2 S AT 3N

TEED uart_avst_adapter_sw.tcdl 774/ ILEVERLL. 10. TERLI= 74 LA ITHEFALE T,

# Create a new driver
create_driver uart_avst_adapter_driver

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

# The version of this driver
set_sw_property version __VERSION_SHORT__

# This driver may be incompatible with versions of hardware less
# than specified below. Updates to hardware and device drivers
# rendering the driver incompatible with older versions of

# hardware are noted with this property assignment.
#
#
s

Multiple-version comﬂat'ib'i'l'ity was introduced in version 7.1;
prior versions are therefore excluded.
et_sw_property min_compatible_hw_versijon 7.1

# Initialize the driver in alt_sys_init()
set_sw_property auto_initialize false

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

# Interrupt properties: This driver supports both Tegacy and enhanced

# interrupt APIs, as well as ISR preemption.

set_sw_property isr_preemption_supported true

sef_sw_property supported_interrupt_apis "legacy_interrupt_api enhanced_interrupt_api”

#
# source file Tistings...
#

# C/C++ source Tiles

# Tnclude files o ————————————

add_sw_property include_source] inc/uart_avst_adapter_regs.hl
AN EEN N NN EEE BN EEN BN BN BN N B

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

add_sw_property supported_bsp_type HAL

add_sw_property supported_bsp_type UCOSII

# End of file

¥ ZOIFAIVEEBINT HET, KRED1—ILEHAIAATS sopcinfo Z{E>T Nios Il SBT TFOY Y
rEERLT D& BENRIIC inc/uart_avst_adapter_regs.h Y BSP O HRD drivers 74 /L4 [ZH
HIAFENDLSITHYET,

s —— |
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12. TEEM uart_avst_adapter_regs.h (C ANv&)T7AILEVERLL. 10. THERLI=TAILF D TFIZ "inc” 7

AIVEEET-IZVERL. 2

J file

#ifndef
#define

#includ

#define

— #define

— #define

- #define

#define

#define

#define

- #define

- #define

~ #define

#define

= #define

- #define

#define

- #define

- #tdefine

#endif

[ZHERALET

uart_avst adapter reg.h[]

__UART_AVST_ADAPTER_REGS_H__
__UART_AVST_ADAPTER_REGS H__

e <io.h»
UART_ADAPTER_CONTROL_REG a

IOADDR_UART_ADAPTER_CONTROL (base) \

_ 10 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 exB1
UART_ADAPTER_CTL_RX_ENABLE Bx@2
UART_ADAPTER_INTERVAL_REG %

TOADDR_UART ADAPTER_INTERVAL(base) b
__TI0_CALC_ADDRESS_MNATIVE(base, UART_ADAPTER_INTERVAL_REG)
TORD_UART_ADAPTER_INTERVAL (base) b\

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
TOADDR_UART_ADAPTER_TX_COUNT(base) \

_ IO 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
TOADDR_UART_ADAPTER_RX_COUNT(base) b
__T0_CALC_ADDRESS NATIVE(base, UART_ADAPTER_RX_COUNT_REG)
TORD_UART_ADAPTER_RX_COUNT(base) b\

IORD(base, UART_ADAPTER_RX_COUNT_REG)

f* _ UART_AVST ADAPTER REGS H_ */

¥ ART7AILIE uvart_avst_adapter_sw.tcl D TFHID inc TAILA TSN TLDBELHY E

—d-o

13. AT ETFAILDBRITTERDOKLIITHEYET,

S

. <Quartus Prime AT

|_ .

inc

< RED2A—ILBEIEI7ZAILTAILE >

uart_avst_adapter_regs.h
—uart_avst_adapter.v
—uart_avst_adapter_hw.tcl

—uart_avst_adapter_sw.tcl

IR THILE >

N ]
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4-3. Nios Il AT LDER

4-3-1, R—R-TJOS D (i

Nios Il D B14E3"% Quartus Prime O Y rEAEL. Platform Designer T UART . mSGDMA . On-
Chip RAM &, S EMERLLT= uart_avst_adapter ZBILET,

4-3-2. Platform Designer MD¥m%
1.  Platform Designer ZBE. FREDE 1 —I/LZIRITEMLET
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. BMLEED2A—ILDNGA—LZTROREICEELET,

On-Chip RAM

¥ Memory type

i - l|RAM(Wmahle) _|| Type o RAM{Writab[e’
1

|l‘ Dual-port access ===

I Dual-port access : On
hmmwmm! - [oonT.oaRe =] . .
Blk, e [ =] Single clock operation : On
Tightly Goupled Memory operation require dual port & dual clock sources. S|aV€ Sl Data Wldth . 3_2
[Fsie : Total memory size : 1024
I Enable different width for Dual-pert scgess . o o o o o s s ‘ _ o - _ .
Slave 51 Data width Iz =] J:Eﬂliigti/ \7)(_9’Cej'o J:EEu%'iT 4)L

Total memory size: 0 o2y oy
I Winimize memerybiack usaes fmey "?E_h”_______“ Fo)ii’c*ﬁb\iﬁ/w
o

[~ Read Tatency

Slave =1 Latency: [i=]
Slave =1 Latency: =
[~ ROM/RAN Memary Protection ]

Feset Fiequest [Enabled =]

[* EGC Parameter |
Extend the data width fo support EC bits [Digabled =]

I* Memory initializati |

[¥ Titialize memary content
I~ Enable non-dsfault initializstion file
Type the filename (=g my rambex) or select the kex fils using the file browser button
User created initialization file [orehig e hox _I

I” Enable Partisl Recantiguration Initialization Mode
I™ Enable In-System Memory Gontent Editor feature
Tistanics 10 [name

Memory will be initialized from test_sys_onchip_memory?_0hex

s —— |
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mSGDMA

[* DHA Settings |
DMA Mode: J [Memor-Mapped to Streaming ;i

Data Width: l e

A e

I~ Use pre-dsterminad master addrsss width
Pre-determined master address width:  Fr—
T Expese mBGDMA (et and yirifs: master s streaming potis
Data Path FIFO Depth [z =
Descriptor FIFG Depth [i26 =]
Respanse Port [febes =
Meximurn Transfer Length =
e

Transter Type t Full fiord Bocesses Unki
—— -
Aliened Accesses

" Unaliened Accesses
™ Burst Enable

Maximum Burst Gount T

[T Force Borst Alienment Enabile

[~ Extended Feature Options

I~ Enable Extended Feature Support
I Stride fiddrescine Enstle

Maximum Stride Words P

T Frostamitiable Burst Ensble

|~ Streaming Options
I Packet Sipport Enable
I~ Error Ensble

Error Width F=

™ Chare| Enable

Channel Width o

[ Pre—Fetchine Options
I Enables Pre-Fetching module

I Eneble bursting on descriptor read master
Data Width of Deseriptor raad/rife master data path: [ =]

Maximum Burst Gount on descriptor read master: 5 -

UART

Nios® II — UART DEFRT DMA EDFEATYIRIT 7 DAFEER

DMA Mode : Memory-Mapped to Streaming
Data Width : 8
Transfer Type : Full Word Access Only
FERFEELG/NTA—FTT, LRBUSMNETIAIL
FOFEETHELFEEA

y

¥ Basic settines

Paritys ']NONE;I‘
Data hits: Iljs =
Stop bits: l I
-

Snchronizer stages |2 +
™ Telude GTS/RTS
[~ Thelude end-of-packet

|* Baud rate o

Baud rate (bps) lmmnv
Baud srror e

[# Fixed baud rate

uart_avst_adapter

=P P p———
DATA WIDTH: ||E| |

SLAVE_ADDRESS‘rnxnnggsnnn 1

-

Ver.17.1/Rev.2 2020 &£ 5 A

Parity : NONE
Data bits : 8
Stop bits : 1

Baud rate (bps) : 115200
FRIEFERG/NTGA—FTY, LEELSHET T4
FOFEFETHELFEEA,

DATA_WIDTH : 8

SLAVE_ADDRESS : 0x00025000

DATA_WIDTH : UART @ Data bits & 7 F£/=I&
8 LEXTELI-ZE(X 8 | Data bits & 9 LERFE
L=mEE 16 ZBIRLTZELY,
SLAVE_ADDRESS : UART D CSR R—ZR:F7KL

AEANLFET,
y
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: mSGDMA

[~ DMA Settings
DMA Mods: BN i 2 Mo blpped

Dt Wit IF DMA Mode : Streaming to Memory-Mapped

I Use pre-determined master address width SEmEmEm———

Pre-determined master address width 0 Data Width : §

T Edpnee mEGIMA read and Write master s streaming ports

Data Path FIFO Depth P J:EEU:EEU/ \03}_9—6-;_0 J:EEDJ»%[i??T)I/

Descriptor FIFO Depth: 128 =
Responss Port: Dizabled oot Fa)ii‘@*%l’ \i-d—Alo
Maxzimum Transfer Lensth: KB =

Transter Tupe  Full Word Accesses Only

= Bliened Arcesses 7
™ Unaliened Accesses
I~ Burst Enable

Maximum Burst Gount: =

I™ Force Burst fifigament Enatile

[* Extended Feature Options
I~ Enable Extended Feature Suppart
I= Strice fiddressine Eneble

Maximum Stride Words: 1

= Proerammable Burst Efable

= Streaming Options
I~ Packet Suppart Enable
I~ Enmor Encble

Error tidth =

™ Ohiznnel Eriable

Channel Width [i=]

|* Pre-Fetching Options
™ Enables Pre-Fetching module

I~ Enable bursting on descriptor read master
Dsts Widt of Dssriptor rsadfite master cata path: [17 =
Masimum Burst Gount on descriptor read master: =

. On-Chip RAM

[~ Memory type /o= - -
IR [ | |

1
1% ousport aceess. || s Type : RAM( Writablel

R~ 5l ok operiiiin

[ i .
St T — | Dual-port access : On
o o =] Single clock operation : On

Tightly Gounled Memory operation require dual port & dual clock sources. Slave S1 Data width : 32
[ Sice . e
™ Enable different witdth for Dual-port aggese L 0 o Total memory size : 1024

lave §1 Data widik = 1 = o = —
e | FRIFEBEL/SA—ETT, ERLUSNETIAIL

I Minimize memoryblock Usags [y impar e o - ———— L4

Y- (AFS
e FDFEFETHEULEEA,
Slave 51 Latency: [T=]
Slave 52 Latency: =]
[~ ROM/RAM Memory Protection |
Feset Fequest [Enbled =]

[* ECG Parameter ‘
Extend the data width fo suppert GO bits' iz blea ~ |

[ Memory initializati |

[+ Thitialize memory contert
™ Enable nan-default initialization file
Type the filename (= my.ramhex) or selsct the hex file using the fils brawser button,
User created initialization file: [erehip_memhex _I

[” Enable Partial Recanfiguration Initislization Mode

[ Enable -System Memery Gontent Editor feature
Instance ID [NanE

Memory will be initialized from test sys_onchip_memory2 1hex
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3.
g—o

EemLt=toa—

Nios® 1| — UART DEFRT DMA EDFEATYINITTDEFE

IWETEEDBYERL A—X-FRLX¥ IRQ HFE. UART M Conduit ZEXELE

B onchip_memory? 0

el

w2

clkl

reset|
B msedma_0
mim read

clock

resetn

car

descriptor slave
csr g
st source

B uart0

clk

reset

sl
external connection

i
El uart_avst_adapter_0

clock

resetn

csr
ctl

in
out

B msedma_1
mm_write

clock

resetn

csr

descriptor slave

csr.irg
stsink
B onchip_memory2_1

— &1

52

clkd

4.

4-4. Quartus Prime DfRE

1. kyF-LARNIL-E

reset]

On=Chip Memory. (RAM or RO M)
Avalon Memory Mapped Slave
fivalon Memory Mapped Slave
Glock Tiput

Reset Tnput

Modular Scatter-Gather DM#
Avalon Memery Mapped Master
Glack hput

Reset Input

Avalor Memory Mapped Slave
frvalon Memory Mapped Slave
Tnterrupt Sender

fAvalon Streaming Source
UART (R5-232 Serial Part)
Glock Tput

Reset Input

fvalon Memory Mapped Slave
Gonduit

Titerrupt Sender

UART avalon-5T adapter
Glock Tput

Reset Input

fvalon Memory Mapped Slave
fvalor Memory Mapped Master
Avalon Streaming Sink

Avalon Streaming Source
Modular Scatter-Gather DM#
fvalon Memery Mapped Master
Glack Tput

Reset nput

FArvalor Methory Mapped Slave
fvalon Memory Mapped Slave
Interrupt Sender

fvalon Streaming Sink
Or-Chip Memory (RAM or RO M)
Avalon Memory Mapped Slave
frvalon Memory Mapped Slave
Glack Tput

Reset Input

a )
vart
L}

[cik 1]
[clk 11
clk_0
[clk1]

[clock]
clk_0

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

clk 0
[clk]
[clk]

[lk]

clk_0
[clock]
[clock]
[clock]
[clock]
[clock]

[clock]
clk_0

[clock]
[5lock]
[zlock]
[clock]
[clock]

[ck 1]
[chk 1]

‘ -
0x0002_2000
1 0x0002_2000
4mm -

0x0002_3000
0x0002_4000

= ———
I 0x0002_500
R

0x0002_g000

0x0002_7000
0x0002_8000

(=———
0x0002_go00 ||

ﬂxﬂﬂﬂZiﬂﬂﬂﬂ,
- -

Da—ILETRDELIITERRL TZELY,
Emodule uart_test(
input FPGA_CLK1_50,
input [1:0] KEY,
output txd,
input rxd
)
wire clk_100;
wire reset_n;
gpl11 pli_inst (
refclk {FPGA_CLK1_50), Input Clock{50MHZ)
.FST ('KEY[O]), RESET
.outclk_0 (clk_100), output Clock(100MHZ)
. Tocked (reset_n) PLL Locked
E_|test_5%fs u_test_sys {
.Clk_clk (clk_100),
.reset_reset_n {reset_n),
.uart_rxd (rxd),
uart_txd (txd)
_endmodu'le

x0002_231F
0002 _28Ff

0x0002_301f
0x0002 _400f

0x0002 501§

Dx000Z_800f

0x0002_F01f
0x0002_800F

0x0002_33ff
0x0002_83Ff

Platform Designer @ Generate HDL #E1TL. T5—hAEELLGVEEFEZRL TEELY,
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2. Assignment Editor TE U EREL TEELY,

To | Assignment Name | Value | Enabled
1_ FPGA_CLK1_50 Location PIN_ V11 Yes
i KEY[O] Location PIN_AH17 Yes
i KEY[1] Location PIN_AHTE ¥Yes
4_ FPGA CLK1 50 /O Standard 3.3-VLVTTL Yes
5] KEY[0] I/ Standard 3.3-V LVTTL Yes
6 | KEY[1] 1/ Standard 3.3-V LVTTL Yes
|2 txd Location PIN_AFT Yes
8 | rxd Location PIN_AFS Yes
B_ tud IO Standard 3.3-VIVTTL Yes
1o rxd /O Standard 3.3-VLVTTL Yes

3. Quartus Prime T/ JLLTLZELY,

4-5. I TRIETOS T ORDIER

1. Nios Il SBT ZBfiZE . FRIZTOP O ERL TS, T FL—ME Blank Project ZfEALTLESE
LY,

(ol x|

Nios II Software Examples

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

i~ Target hardware information®

SOPG: Infor mation: File-pamer [ W0 BN ITI_ NN 580000000 b sl sl #1104 J

GFU riame: [rios2 gen? 0 =

— fipplication projeci

Project name: |uart_test

¥ Uze default location

Project location: |G:¥WDRK¥2['Il8D?SU_DOO¥lest¥uart_avsr_test¥Scuftware¥ua|'t_rest J
~ Praject template
Templates Template description
Blark Project creates an empty project to which ¥ou can -add J

Board Diaenostics oLk code.

Count Binary .

Float? Functionality Far detailz, click Finish tU create the project and re}er to the
Floatd GGG readme txt file in the project dlrectnry

Float2 Performance

Hella Freestanding The BISP for this template is based on the Altera HAL

Hella MicraC/O5-1 operatine system. To use a BSP based on a different

Hello World operating system, click Mext and zelect the BSP from the BSP
Hello World Small projects lizt.

Memory Test

Memary Test Small For information about how thiz enftware example relates to°

Simple Socket Server Wiog I hardware desien exampies.

Simple Socket Server (RGMID) refer to the Desien Examples page of the Mioz T

ieh Server documentation available with vour inztallation at.

Web Server (RGMID inztallation directory>/nios 2eds Adocuments indexhitm,

@ 4 Back et > | Finish I Gancel

s —— |
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Nios® 1| — UART DEFRT DMA EDFEATYINITTDEFE

V=R D7 IVEFRIZAERL . AV BEE T RN KSIZEERL TSN,

fe// file main.c]

des

#include <system.h>
#include <stdio.h>

#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <sys/alt irq.h>
#include <sys/alt cache.h»
#include <altera_avalen_uart
#include <altera_avalen_uart
#include <altera_msgdma_desc
#include
#include
#include

<altera_msgdma.h>

<altera_msgdma_csr_regs.h>

-h>
_regs.h>
riptor_regs.h>

<uart_avst_adapter_regs.h>

/’1

uart_avst_adapter DL RATE
ENVETTAIL

re-definitions

* HeEhisudsysten. W TEZSENE.
* AY-ATr AT ERT A CEERLELOT S,

* CiEROEREEMOERE" s

stem. h"ESERO L, FELTHIE WiLetn

#define UART_ADAPTER

#define
#define
#define
#define

UART_ADRS
UART_IRQ_ID
UART_IRQ_NC
UART_BITS

#define
#define
#define

TX_MSGDMA_NAME
TX_BUFF_ADRS
TX_BUFF_SIZE

#define
#define
#define

RX_MSGDMA_NAME
RX_BUFF_ADRS
RX_BUFF_SIZE

#define TX DMA

(UART_AVST_ADAPTER_8_BASE)

(UART_@_BASE)
(UART_@_IRQ_INTERRUPT_CONTROLLER_ID)
(UART_@_IRQ)

(UART_@_DATA_BITS)

(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)

/4 UART->Ayalen-ST PHITAOCSRTHLA

/f Tx FB msi

“system.h” MNOBEZLTLNET

// UART MCSRFELA

// UART (@MEIAR T HO-FI0
4/ UART (DENAHES

// UART D7 - bit 1§

GOMAD LT ARG

TX_DMA [FE S50
fERALET
RX_DMA [&3{SALERI
ERLET

DMA %

DMA %

/{ UART TxhEDMASRITEHBIRS

UART O Data bits DFRTEIZED
BT ERET—EDI1T%Y)
YBZTLET,

7-bit : unsigned char

8-bit : unsigned char

9-bit : unsigned short

#define RX_DMA /{ UART RyiDMaE(TEHRIRE
#define TRUE =
#define FALSE @

- #define UART_STAT_MSK (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)

- #define UART_CTRL_MSK (ALTERA_AVALON_USRT_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)

#define TRANS_LENGTH 128
// URRT {)Data bits(cSHTHMIREEE
#if (UART_BITS == 9) |
typedef unsigned short UART DATA; // 7—2Ef1shit
#define DMA_MULT 2 £/ DMATOERET —HE2E
#elif (UART_BITS == 8)
typedef unsigned char UART DATA; // T—4fgtsh
#define DMA_MULT X // DMATMERET —AITOES
#else
typedef unsigned char UART DATA; // T—#21shit
#define DMA_MULT T £/ DMATOERET —RITOEE

#endif

wolatile int rx_cmp = FALSE;
wvolatile int rx err = FALSE;
volatile int tx_ err = FALSE;
wolatile int uart_err

#ifndef RX_DMA
int nRxCount = @8;

UART DATA *pRxData = (UART_DATA®)(RX_BUFF_ADRS);

#endif

= FALSE; // UARTI 2234

£/ UART Ree2ll b (E-TE{FdaIn o Mg

// UART RaEZ|0id (@ -TE(EdBmam a7 E LA

te types

woid dump(UART DATA *adr, int size);
int check(UART DATA *adr@, UART _DATA *adrl, int size);

1 AR
4 SE)F1oh
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; S R y UART DEYAHI\VRS
[/ UART EIAdi ks :Eﬁlﬁ—%ﬂiﬁ& 'm'EﬂL'-IE’é‘

= ztati: void wart_callback(void * context) yjbrb17'6¥?i-bf—i%»go)§
alt_u32 csr = (alt_u32)context; =) - =k
alt_irq context cpu_sr;  | 1EEIY A X

HOEERAGET Ak
cpu_sr = alt_irq_disable_all();

1 2bO=) Reg' £AT—5A Reg' DIEEENG
int nCtl = TORD ALTERA_AVALON_UART_CONTROL(csr);
int nSta = TORD_ALTERA_AVALON_UART_STATUS(csr);

SEENIAHAIZEY . RET—4
FLORAMGHRAHLT/I VI 7
[2EZ=AH

#ifdef RX_DMA
/1 BEBAUT
TOWR_ALTERA_AVALON_UART_STATUS(csr, UART_STAT_MSK);

#else
/1 EaHIT
TOWR_ALTERA_AVALON_UART_STATUS(csr, LART_STAT MSK | ALTERA AVALON_UART STATUS_RRDY MSK);

J/ RRDY MRIroTeUIT RX Data EROHL
if(nSta & ALTERA_AMALON_UART_STATUS_RRDY_MSK)

i
44 RX BuffercZ @A ATHIAREA A
pRxData[nRxCount 4++] = TORD_ALTERA AVALON UART RXDATA(csr);
if{nRxCount >= TRANS_LENGTH)
nRxCount = @;
rx_cmp = TRUE;
}
¥
#endif
/i IE-HEEE R
if(nSta & UART_STAT_MsK)
i
f/ 153=73E%
uart_err = TRUE;
printf("UART_IRQ:¥X.®X\n", nSta, nCtl);
}
/1 EENRRHEA =D = - =
alt_irq_enable_all(cpu_sr); 1%15% DMA %IJ L) JAH/ \‘/"7

}

#ifdef TX DMA
£/ Tx DMA BIARNRS
= static void tx_dma_callback(void * context)

{

struct alt_msgdma_dev *tx_dma = (alt_msgdma_dev*)context;

M XbO-NReg' EAT-5AReg' OfEEARF
int nCtl = IORD ALTERA MSGDMA CSR_CONTROL(tx dma->csr_base);
int nSta = IORD_ALTERA MSGDMA_CSR_STATUS(tx_dma->csr_base);

S Io-HEEEn?
if(nSta & ALTERA_MSGDMA_CSR_STOPPED_ON_ERROR_MASK)
i

£ TE2EITS

tx_err = TRUE;

printf("TX_IRQ:%X.®X\n", nSta, nCtl);

¥
L Z{EF DVA BIYIAHNURS
#ifdef RX_DMA

/7 R DMa ZIAA NG
= static void rx_dma_callback(void * context)

struct alt_msgdma_dev *tx_dma = (alt_msgdma_dev*)context;

/¢ 20N Reg' EAT—HAReg' OIERARZ
int nCtl = IORD_ALTERA MSGDMA_CSR_CONTROL(tx_dma->csr_base);
int nSta = IORD_ALTERA MSGDMA CSR_STATUS(tx dma->csr_base);

/i 1ETE byte BYRFEIERET?
if(nSta & ALTERA_MSGDMA_CSR_DESCRIPTOR_BUFFER_EMPTY_MASK)

{
14 BEFET VRIS
rx_cmp = TRUE;
Jelse
A BN DERABETT -3
rx_err = TRUE;
printf("RX_IRQ:EX.EX\n", nSta, nCtl);
}
#endif

s —— |
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= int main()

{
int i;
int tx_length; // i
/1 TafRx RIrFELARIR oo 1 5B THRG
UART DATA *tx_buff = (UART_DATA*)(TX_BUFF_ADRS + 0x8000000);
UART_DATA *rx_buff = (UART_DATA*)(RX_BUFF_ADRS + ©x8000000);

#if defined(TX DMA) TxbRxHDMAST|

defined(RX_DMA) &%
// UART->A n-ST PHTROMERE
TOWR_UART _ADAPTER_CONTROL (UART_ADAPTER, UART ADAPTER_CTL_TX_ENABLE | UART_ADAPTER_CTL_RX_ENABLE);
IOWR_UART_ADAPTER_INTERVAL(UART_ADAPTER, 18@88);
#endif
#if defined(RX_DMA) 8% !defined(TX_DMA)
// UBRT->Ayalon-ST FHIROMEAE
I0WR_USRT ADAPTER CONTROL(UART ADAPTER, UART ADAPTER_CTL_RX_ENABLE);
IOWR_USRT_ADAPTER_INTERVAL(UART ADAPTER, 1088);
#endif
#if !defined(RX_DMA) &% defined(TX_DMA)
/f UBRT->Ayalon-ST PATSOIEAE
IOWR_USRT ADAPTER CONTROL(UART ADAPTER, UART ADAPTER_CTL_TX_ENABLE);

/ Rx Enable

Ex

uart_avst_adapter D#IEAZRTE
EZ{EIC DVMA ZERTZ5E
-EEG)H(: DMA Z{EFY 515

Eﬁ%o)m: DMA £ 518

[=}
~EZEHIT DMA FFERALLLY

Tx/Rx Enable

Inte

al(1eey

Rx()3 DMA

Interval(100y

I0WR_USRT_ADAPTER_INTERVAL(UART_ADAPTER, 30808);
#endif
#if ldefined(RX_DMA) && !defined(TX_DMA)

/{ UART->Ayalon-ST PHIROIEAE

I0WR_UART_ADAPTER_CONTROL(UART_ADAPTER, @);
IOWR_UART_ADAPTER INTERVAL(UART_ADAPTER, 180@8);
#endif

#ifdef RX_DMA
/{ UART EINiAHTATEERE
IOWR_ALTERA_AVALON_UART_CONTROL(UART_ADRS, UART_CTRL_MSK);
#else
/4 UART E0iAdh= AUEERGE (RROYEEIDIAG TR TR{ET — 26l dd)
TOWR_ALTERA AVALON UART CONTROL(UART ADRS, UART CTRL MSK | ALTERA AVALON UART CONTROL RRDY_MSK);
#endif
J/ USRT ENikHNFSOER
alt_ic isr register(UART_IRQ_ID, UART_IRQ MO, 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;

£/ T FmSGDMA %a—
tx_dma = alt_msgdma_open(TX_MSGDMA_NAME);
iF(NULL == tx_dma)

printf("Error:TX mSGOMA Dpen Failln");
return FALSE;

£/ T FEmsGDMA DERLABNL FTED

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
£/ Rx mSGOMA
alt msgdma_dev *rx_dma;
alt_msgdma_standard_descriptor rx_desc;
int rx_status;

£/ Ry FImSGDMA %EF—
rx_dma = alt_msgdma_open(RX_MSGDMA_NAME);
if(NULL == rx_dma)

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

}
I R Fm o DEDAM L SRR

alt_msgdma_register_callback{rx_dma,
r¥_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
/1

Tx/Rx Disable

INTERVAL ODE%FENE

mSGDMA [XERZEBHIEANS S5ms
LIRIZSETLELME S 34 LT
R IT5—151-0 . EEIZER
ETDNENDHDH., ZENEE
VYIL 7 TCEITTRIHE. HE
USRIZTHEENYIAH/NIS
DETHIBULMTHIT H—/—F
IS LEBEEDH D=0,
COREMBFTTELNLE

UART E|YAH N\ ESDEER

(S DMA DFEARE
YRR N RS DGR

2{EF DMA DFIHEAERE
BIVRAHNRDDEER
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R =] ‘
while(1) L= =
- e EIET— SO BIE
o woom Z{EI= DMA ZERALELMES,
) tx_length = (rand() & 255) + 1; E|YAH N ZDHFTRET—
#else Vi S hy
1] B A 25l (BT AR T A NSRBI 93) FHHFHIFITE N
e tx_length = TRANS_LENGTH; TRANS_LENGTH THEE,
/1 T RERIRET ZTNLSME 256 RFDEEKT
memset(tx_buff, BxFF, TX BUFF_SIZE); Eﬁ

£1 T SRS IAEL T -aE ke
for(i = 8;i < tx length;i ++)

. tx_buff[i] = (UART_DATAjrand(}; ﬁ{?/&{%l <‘7770)*ﬂ,ﬁ‘ﬂ1t_
RS EE/ NV T7ITELET, 25/
memset(rx_buff, @xFF, RX BUFF_SIZE); 77[i OXFF &E&E

printf("Trans length:¥d\n", tx_length); I
Z{EF DMA DT ARV T 87—
JIVELER

M RERTIFIER
rx_cmp = FALSE;

\

#ifdef RX _DMA
£/ Ry DMADTADUSIADIERR
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(e != rx_status)

{

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

==
Z{EF DMA DFEE

~ ® DY = N
7/ Bx DMAGIEIEEEA (hon blacking) (/27Rvx2 T -E—F)
rx_status = alt_msgdma_standard_descriptor_async_transfer(rx_dma, &rx_desc);
if(@ != rx_status)

N

printf("Error:RX DMA async trans Fail[Xd]\n", rx_status);

return FALSE; _
- ZASIC DMA ZERALGLMES,
I BRI AR B e T ZENEIEIYAH/N\V RS DR
#endif

|

THEST

VA= ELTie b 7R
alt_dcache flush.all();

#ifdef TX DMA
£/ T DMADTLADUSADIERR
tx_status = alt_msgdma_construct_standard_mm_to_st_descriptor(tx_dma, &tx desc, (alt_u32*)tx buff, tx_length * DMA_MULT,
ALTERA MSGDMA DESCRIPTOR CONTROL TRAMSFER COMPLETE IRQ MASK):
if(@ != tx_status)

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

return FALSE; E{Em DMA a)i:{Xb'Jj’)-h_'
—JIVEAERL

}
[/ Tx DMATHE{SEZEh(blocking)
tx_status = alt_msgdma_standard_descriptor_sync_transfer(tx_dma, &tx_desc);

if(B != tx_status)

printf{"Error:TX DMA sync trans Fail[%d]\n", tx_status); ﬁﬁﬁm DMA$ (DEEJ
return FALSE; (jn“}#‘/b -:E—F)
#else ‘
/1 BREA 5 UART 3E(E
Eﬂr(i = 8;i < tx _length;) |J\£1= = DMA &ﬁmbfdﬂ,\i’%ﬁ
- S
[/ Tz Readylas SIS e \ L EE N
if(TORD_ALTERA_AVALON UART_STATUS(UART_ADRS) & ALTERA AVALON_UART_STATUS_TRDY_MSK) 121:'/ YWITh ??LHH?'_L;(;T
: 8% UART DL ORBITEEAD
1/ EET -EEAs
IOWR_ALTERA AVALON_UART_ TXDATA(UART ADRS, tx buff[i ++]);
1/ HRRGEDMATEIES S, A= -3 IS - TSR lusiE Huait
usleep(16@8);
i
#endif
B v T
/ RX DHA TiE5N—7 QK 5t T fFbiR—1 7

g EYAH RS TRESNIT
// Rx DMA i Buffer Empty ((BRNIR(EFET 57’&*”%
if(rx_cmp == TRUE) break;
/7 DA UART TT3-HiEREnTONERT

if(tx err || merr || uart_err) break;

/ BEV TP E eI rDIEEHE L, Bl TUNEL RN LT T
if(FALSE == check(tx_buff, rx_buff, tx_length)}

{
/) EET -0 = — N =
printf("[ TX Buffer J\n"); E%{E%_QG)&U77'{§&
dump(tx_buff, TX BUFF_SIZE); l,\ Py s s 0Ny _

CELDBNIFEIY—)ILITA

printf("[ RX Buffer J\n"); :E'J'Q"Jj&tﬂj]b’c%@?
dump({rx_buff, RX_BUFF_SIZE);
return FALSE;

Jelse

i

// ERIEOK
printf{"verify oK!\n");

return TRUE;

s —— |
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A= UIZARDIEEZR T

%) S
* sub function
#define PRINT_ADRS "He4x:"
#define PRINT_CRLF TR
#if (UART_BITS == 9)
#define PRINT DATA " oEB4X"
#define PRINT_ERR "Error[%e4X]: ¥eax:¥ea\n”
#define PRINT LINE 8
#define UART_DATA_MSK  BXIFF
#elif (UART BITS == 8)
#define PRINT_DATA " oEe2x"
#define PRINT_ERR “Error[¥e4x]: %@2X:%e2x\n"
#define PRINT_LINE 16
#define UART_DATA_MSK BxFF &jj
#else
#define PRINT_DATA " Ee2x"
#define PRINT_ERR “Error[¥e4X]: %e2X:%e2x\n"
#define PRINT_LINE 16
#define UART_DATA MSK  @x7F
#endif

“wvoid dump(UART DATA *adr, int size)

a5

/) Eaya35va
alt dcache flush_all();

for(i = @;1i ¢« (size

£ TEEA

/ sizeof (UART_DATA));i ++)

$F((i % PRINT_LINE == @) & (i < size - 1))

printf(PRINT ADRS, (i * sizeof(UART DATA)));

i Fn

printf(PRINT_DATA, adr[i])};

I/ CR,LF

iF((1 % PRINT_LINE == (PRINT_LINE - 1)) &8 (i < size - 1))

printf(PRINT_CRLF);

printf("\n");

|=int check(UART DATA *adr@, UART DATA *adrl, int size)

i3
res = TRUE;

/1 Feriadzeia
alt_dcache flush_all();

for(i = 8;i < (size

BEZE/NNYT7DEEN) T7 A

L —

/ sizeof (UART_DATA)};i ++)

if{(adr@[i] & UART DATA MSK) != adri[i])

printf{PRINT ERR, (i * sizeof(UART DATA)), (adr@[i] & UART DATA MSK) ,adri[i]);

res = FALSE;
}

return res;

1
int
}

¥

1
int
int
i
}

1

3. Build LTIS—hELEZFREAL TS,

N ]
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5. ¥&Er

5-1. EMEDHER

1. GPIO-0 @ Pin-2 & Pin-4 ZJvo/ \$RETHERL

Nios® II — UART DEFRT DMA EDFEATYIRIT 7 DAFEER

TLZELY,

2. AooO—K-45—7J)LT,SOF I7AMILEEEAH . Niosll & Run SETLEELY,

3. NioslISBT @ Nios Il Console IZTFEEAHASNNIXIEEICEMELTLVET,

4, BEHIZD

Froblems o

Tasks ) Console P9 Nios T Console 53

| Propert|

uart_test Nioe | Hardware configuration - cable: DE-SoC on jocalhost [USB-1] devid

Yerify OK!

Yerify OK!

Yerify OK!

Yerify OK!

Trans lengthid?

Trans lengthiBd

Trang lenzth:147

Tranz lengthi10?

Trang lenzth:247

Y \$RZESIERE, UART BIETS—HREL, N)I7M RS LS—EBYFT,

|#! Problems =) Taskz &) Console P Mios I Console 33 ‘
uart_test Nios | Hardware configuration - cable: DE-SoC on localhost [

nono:
noto:
nozo:
no3o:
0040z
0050z
noen:

03ED:
IETTH

nono:
noio:
no2o:
nogn:

43
F
1]
CF
D
4E

FF

4
Fg
FF
FF

Bl
2F
il
a8
E3

[ R¥ Buffer

EH
ZF
FF
FF

: FF FF FF
: FF FF FF FF
: FF FF FF FF

Trans lenzih:89
Yerify OK!
Trans length:i124
UART_IRR: 1C4.11F
Error[001E]:
Error[001F]:
Error[0079]:
Error[0074]:
Error[0078]:
[ TH Buffer

48300
3FLFF

i

FF FF FF FF FF FF FF FF

FF FF

4h 34

FF FF FF FF FF

F4 4D b 15 40
B4 49 5F EE 35
FF FF FF FF FF
FF FF FF FF FF

FF FF FF FF FF
FF FF FF FF FF

FF

il
24
FF
FF

FF
FF

FF
FF
FE

FE DE F1

FF FF FF
FF FF FF
FF FF FF

48 9E

FF FF FF FF FF FF FF
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6. fiE

6-1. ;TEEIE

® mSGDMA (D Hardware Abstraction Layer Application Program Interface (LAf&. HALAPI ) Z{ERLTT—
AELEEITIEHE . A AN S LB K> TEAA LT IR IT5— (ETIME) ZHALTE
LI HIEENHYFET DT, ZDHEIETEDAEEHHALIIZEL,

Interval Count ( Reg-1) DEZ/NSKLTEMEREIZERECT 5, =L, Tx £ LI Rx DELELME
VIR 7B TEEL-IHZE . Nios | HhEDLURETHRXIEENREET HAIREMEDHY
FITOT, BREMEDEEILFELTZELY,

mSGDMA & uart_avst_adapter D@ Avalon-ST [Z On-Chip FIFO Memory Core * A9 5E T,
DMA DEMEREZERELT %o
HALAPI ZEAE T, LORRIZEET7 VAL T mSGDMA ZHlfHT 5,

® Z{E(C DMA ZFRALIGAE. AVVEPLARUANBEERDEDIEHFNZNEDOD . FEREDLD
FHRWNENSELHYET, TOLIGIGEE. ZIELEEY I Iz 7 TEETHELARETT AN
mSGDMA M X4>Y[Z On-Chip FIFO Memory Core ( Avalon FIFO Memory ) Z{#3%E T, BRYZIZL D A[HE
HOEVEHEDSVZENELTIENTEET,

s —— |
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7. SEEH

Nios® Il FEDHA—

Embedded Peripherals IP User Guide

A2 TIL® FPGA DEAFETIO— FPGA byTIR—T
THO=HTR—LR—2 D Nios® Il BE FHTEHRS—

TI=Hh-1E—LR—T D Nios® Il BEE FAQ R—T

T ILT4 T HAR—F Nios® Il BE HiffiaL T yR—
TILTA MY R—F Nios® Il BE&E FAQ R—T

s —— |
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R hi B B

Revision F£A BE
1 20184 8 A | Mk
2 2020058 | D Yo% URL 1BIEE (p3.p32)
Q TRESLVUIHALDOEE] ADYUIIEE (p33)

GRESLUCFALOER
BHEUVEREAFINELLEEFRICEMNELTE, TEOEALDOEEEZ—FHEIMV U - ETTEALEZSL,
1. RERIIFFTRTT, FAEERT T H O ERMBERTHEEELET .
2. AEHEFEKERTIIENHYET,
3. ABHOERICEBLEHLTOETH. B—CTHALRORY, BBRRNGEBR ITOANBYELLL KBEHEAFELFELLTRRBEEFTCT— RV EIThEENTT,
#ASHTI=—H FEEHFE BHVOADEIF—L
4. FERTRYHR-STVDEE, Hiff. 7TOJSLICELTGERALEEROEZEIOVTR, ERZAVNRETOTHLNLHIT T RIS,

5. AEHBHRKEFATIROBBMLERTT BEETHEAITEIRE, ZFA—DRETOEBROEHIHHE TIHALESL,

e —— |
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