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v EclipseZF> THELTHIT.

http://synthesijer.sourceforge.net

: a4 | > | |E| |E| |E| | + |6 svvnlhesijer.sourceforge.net

= SOYVO—RR=IJCEBBLIT
Synthesijer

= About Synthesijer
e Download

e Quick Start

= Samples

« Resources

e License

About Synthesijer Home / Browse / Synthesijer / Files

Synthesijer is a high-level synthesis tool, which generates VHDL and Verilog 1 S n t h e S i 1 e I'
to generate VHDL/Verilog HDL, which helps to develop high-level synthesis g~ ®™he

Brought to you by: miyox

Quick Start

Summary  Files Reviews Support Wiki Git=  Tickets =  Discussion

Looking for the latest version? Download synthesijer-20140923.jar (1.9 MB)
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8 00 Java - Eclipse - fUsers/miyo/workspace.synthesijer ‘
\
e T p 1 R R A, R S S, :
- B O-Qr G G ® = [EH G s enon New Java Project
[ Package Explorer 23 -0 Create a Java Project -
= Q:D | et Create a Java project in the workspace or in an external location.
Project name: Ihlirﬂc_let:l |
New > £2 Java Project - ’
Show In TEW » [ Project... # Use default location
o3
Copy #C el E&;ckage Location: | fUsers/miyo/workspace.synthesijer/blink_led Browse...
Copy Qualified Name @ ass;c
T Paste ®V @ Interface JRE
Delete B © Enum .
@ Annotation (») Use an execution environment JRE: | JavaSE-1.7 -
i Import &% Source Folder
i Export 121 Java Working Set [ Use a project specific JRE: Java SE 8 [1.8.0_11] -
" Refresh F5 Ij<> :zlc;lder () Use default JRE {currently ‘Java SE & [1.8.0_11]" Configure JREs...
| [ File

Z Untitled Text File
E7 JUnit Test Case
[ Task

™ Example...

% Other... £

(2) EcIipsed‘C“ﬁElD“I DhEEDET

Project layout

() Use project folder as root for sources and class files

(=) Create separate folders for sources and class files Configure default...

Working sets

|| Add project to working sets

Working sets: H Select...

(D The default compiler compliance level for the current workspace is 1.8. The new project
will use a project specific compiler compliance level of 1.7.

< Back | Mext > | Cancel | [ Finish ]
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(3) libT A )L E{E>TDLUEJAREZE O —, EILRI/ISXRICEMT S

[ Package Explorer &2 = 0
B&|e ~
=
“"J‘!" New O % Java Project
5rc .
W, s | Go Into 4 Project...
Open in New Window # Package
Open Type Hierarchy F4 @ Class
Show In EW > @ Inteiface
2 Copy C & Enum
EZ Copy Qualified Name @ Annotation
[ Paste BV #% Source Folder
3¢ Delete = 19 )ava Working Set
Remove from Context “C{r38l r® File
Build Path _ . [ Untitled Text File
SEHIEH e 5 £ JUnit Test Case
Refactor NET > e
[ Task
P EBsrc
P =4 IRE System Library [JavaSE-1.7]
v = lib
.
Open F3
Open With [ 2
Show In NEW  »
[& Copy W
£z Copy Qualified Name
[T Paste i
¥ Delete = N
\ I\Y —
Remove from Context “C{r38! t ) IJ l\ / ? Z ((_.
Mark as Landmark L EET
Build Path > #® Add to Build Path
Refactor T =
g Configure Build Path...
ts Import...
Ewvmnrt

BDD Jaw
i LlE 1 E % s sy O Qu
= (|

[ Package Explorer 53
BEG|e -
¥ = blink_led
B Bsre
P = JRE System Library [JavaSE-1.7]
Y= lib
= synthesijer-20140923.jar

DLUTCJARZED&DTCTOE—

i i L= E % s - 0-G
2 Package Explorer 52 = =
Eh|e <
¥ = blink_led
b sre

F =, JRE System Library [JavaSE-1.7]
¥ =, Referenced Libraries
¥ = lib

S synthesijer-20140923 jar

A

Hh
)
n
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(4) JavaD DO S X &{ED

800 MNew Java Class
Si= = EEME%\&*?'O'Q'E?@'@[B Slwi i Java Class
e Packnge Explarer:i3 = H Create a new Java class. @
ES|e ©
~) 5 : .
¥ B Slink sl Source folder: blink_ledsrc |_ Browse... |
U )2\ Project S
v!%g Open in New Window ™ Project... Package: blink_led |&
g .
vik Fpeiypeierschy F4 | §f Package (| Enclosing type: Browse...
&l Show In TBW > g
F © Class
5 & Interface
Copy . W Name: | BlinkLED|
E= Copy Qualified Name @ Enum : : o _
[ Paste ~Yy @ Annotation Modifiers: @ public [ package private protected
% Delete @ &9 Source Folder [ abstract [_| final static
,{> "
R f =g | & Java Working Set Superclass: java.lang.Object | Browse... |
.Remove from Context o {rah 4 Folder ‘ e
‘ Interfaces: | Y |
I
- Remove

mMiv  method stubs would you like to create?
D 5 Z Em 9\ ,]/ 7 D g\ ) [ | public static void main{String[] args)
[_] Constructors from superclass
[ﬂ Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)

|| Generate comments

® | Cancel | E—-Hnbah—]
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(5) BEREE PV TEHledE true/falsed d3TOT S LEZEL

R Q@ HEG(WE G PG

[J] BlinkLED.java &3

| package blink_led;
public class BlinkLED {

public boolean led; --

LFDCAHHT SR

public void run(){

L\
L VS LS D =] O W s LT

while(true){
led = true;
for(int i = 8; 1 < S5000000; 1
53@ 11 p led = false;
s 12 for(int i = @; i < 5000000; i
13 }
14 }
15
16 }
17

;://////Eﬁﬂﬁlfh
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(6) Synthesijer’%{i#i > CJaval— % HDL(C &R

® 00 F—=F N — zsh — #1

miyo@cider:% pwd ~/workspace ., synthesijer/blink_led/src/blink_led

miyo@cider:¥ java -cp ../../lib/synthesijer-20148923.jar synthesijer.Main BlinkLED.java
Output VHOL: BTinkLED.vhd ] § ] I
Output Verilog HDL: blink_led_BlinkLED.v =E=17

— = synthesijer/blink_led/src/blink_led
BlinkLED.class

BlinkLED. java
blink_led.BlinkLED_statemachine_init.dot
blink_led.BlinkLED_statemachine_opt.dot
blink_led.BlinkLED_statemachine_opt.svg
blink_led.BlinkLED_synthesis_table. txt 5 )
blink_led_BlinkLED.v
blink_led_BlinkLED,vhd

-a‘m%:s pace. synthesijer/blink_led/src/blink_led
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(7) ISECEm, ELEMIR

800 % ISE Project Navigator (P.20131013) - /home/miyo/blink_led/blink_led.xise - [blink_led_BlinkLED_top.vt

File Edit View Project Source Process Tools
O2 @ - b BB X\ v -2 28 X
Design HOB® = 1
|:| View: @ {:r;} Implementation ﬁ Simulation ; 2
ﬁgl |Hierarchy 3
.| =& blink_led 4
EE B E,',E xcBslx9-2csg324 © 5
= blink_led_BlinkLED _top - RTL (blink_led
X ; 'y U - blink_led_BlinkLED - RTL (blink_led_ 6
& L. [%] blink_led_BlinkLED_top.ucf “ 7
8
~w > o
) &
° v PMOHDL ol
— \ =~z 1
UCFIERIIZERE *| 1
lad 13
@ 14
£l L) o 15
p» T2 No Processes Running — i?
g ‘Processes blink_led_BIinkLED _top - RTL ‘ 18
e B Design Summary/Reports
= Design Utilities &
= User Constraints 20
‘R |m-P2  Synthesize - XST 21
= |E-f) Implement Design 22
~ @2  Generate Programming File 23
B  Configure Target Device
L. @u  Analyze Design Using ChipScope 24
25
26
27

Window Layout Help

B =12 AR P f 9

library |IEEE;
use |EEE.std _logic_1164.all;

entity blink_led_BlinkLED _top is
port (
clk, reset - in std_logic;
led : out std_logic );
end blink_led_BlinkLED _top;

architecture RTL of blink_led_BlinkLED _top is
component blink_led_BlinkLED
port (

clk, reset : in std_logic; EE}J_\Z L/ 7_ :E =) — ) |J0)

field_led_output : out std_logic;
field_led input : in std_logic;
field_led_input_we :in std_logic; /r Z 9 Z E EE’:&
run_req :in std_logic;
run_busy : out std_logic );
end component blink_led_BlinkLED;
begin
U: blink_led_BlinkLED port map(
clk == clk, reset => reset,
field_led_output => led,
field_led_input =="0", field_led_input_we =="0",
run_req =="1",
run_busy == open );
end RTL;

1

o Start | =% Design | [ Files ||E Libraries |

| L Design Summary | blink_led_BlinkLED _top.ucf

blink_led_BlinkLED_top vha* 3 | [

Console

10
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package blink_led;
public class BlinkLED {
public boolean led;

public void run(){
while(true){
led = true;
for(int 1 = 0; 1 < 5000000; i++) ;
led = false;
for(int 1 = 0; 1 < 5000000; i++) ;
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class

4
class BlinkLED {

public boolean led;

public void run(){
while(true){

}
}
3

module
4
entity blink_led_BlinkLED is
port (

clk : in std_logic;
reset : in std_logic;
field_led_output : out std_logic;
field_led_input : in std_logic;
field_led_input_we : in std_logic;
run_req : in std_logic;
run_busy : out std_logic
);
end blink_led_BlinkLED;

13
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v Bg5l(= J'0wv ORAM)¥VHDL/Verilog= 13> :
synthesijer_lib_yyyymmdd.zip

v 7
synthesijer_samples_yyyymmdd.zip

14



fE(2)

miyo@cider:% export SYNTHESIJER=/SDCARD/Downloads/synthesijer-20150303. jar
miyo@cider:% java -cp $SYNTHESIJER synthesijer.Main

Synthesijer: 2.0.1
Usage: java [-cp classpath] synthesijer.Main [options] sources

Options:
-h, --help: print this help
--vhdl: output VHDL
--verilog: output Verilog HDL
(If you specify neither --vhdl nor --verilog, --vhdl 1is selected.)
--config=file: thespecified file 1s used for compiler settings
--no-optimize: do not apply any optimizations
--chaining: do opeartion chain in greedy manner
--operation-strength-reduction: do opeartion strength reduction
--1p-exact=TOP: generates a IP package template for "TOP" module
--vendor=name: to specify vendor 1id for generating a IP package
--libname=name: to specify library name for generating a IP package

Please access to http://synthesijer.sorceforge.net/ for more information.

miyo@cider:%

15
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public class RGBTest{

private final TestFrame obj = new TestFrame();
private final SinTableRom sin = new SinTableRom();
private final int colortbl[] = new int[6];

public void paint_sincurve(int offset){

int c_id = 0;

for(int 1 = 0; 1 < (1920 >> 2); i++){
int x =1 << 2;
int y = sin.sintable[ (itoffset)&0x7F];
int ¢ = colortbl[c_id];

obj.fill_rect(x, y, 4, 4, c);
c_id = c_id + 1;
if(c_id == 6) c_id = 0;

3

3
public void run(){

init_colortbl();

while(true){
paint_sincurve(0);
paint_sincurve(32);
paint_sincurve(64);
paint_sincurve(96);
obj.flush();

20
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Micro HDMI
Conector

usez.0

RJ45
Ethernet

RS-232C Pmod

L

yes gy Y

A A )

21 z[z

5| &l

3| sls L Y Y Y

T® Ether microSD QSPI ’
oy | “
PHY Card 128Mb
X Y “|“ Y Y
- D use CAN =1
e e ] e R [

TOKYO ELECTRON DEVICE LIMITED

Auther / BU or Group 1

R T /AR XC72020-CLG484
REEATEY

— DDR3 SDRAM x 2(16bit data bus x 2)
— MicroSDA—FKY4 rykEAT 47 x1
— 128Mbit QSPI 75w 2 AE!) x 1

FhRA 2T —R

— FMC(LPC) x 2
— PMOD(Digilent module interface) x1

GARAAET7—R

— Gigabit Ethernet x 1
— USB2.0 x 1(Host Device)
— UART(RS-232C) x 1
— CANx1
— DVITX x 1
TN IABTT—R
— MICTOR-38 for ARM

CAN JTAG DDR3 SDRAM Mictor38 — 10 pin header for Xilinx Cable
— PushZAAwF DIPAAvF.,LED
Bottom View microSD Card
Soket
I (6] o] e o] o] T
4 ' 'Y | TRACEPKT o

-----

Ethernet PHY

inreviun

USB PHY
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RGBTest
VI RD IV TCERTIDE
TestFrame
+ fill_rect()
+ flush()
JFrame

SRU CEE TN TR
TestFrame
+ fill_rect()
+ flush()

SimpleAXIMemIface32RTLTest

23
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DVI @

sync_gen [<+—| FIFO

JavaD\5&amR LIz d—

AXI_Reader

AXI_HP

TestFrame |4 ™ SimpleAXI
MemIface32

4 RTLTest

RGBTest
*

--{ SinTableRom |-=--ccccmmmmmccccaaaaas
*
ROM

SimpleAXI
MemIface3?2
RTL

g

AXI_HP

DDR3
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v AL U CBrainF**k-r VA3 7 I EZEFT
vt > <01, DRENSHZIYITUS

.-\.I

& 00 ==+ N — java — #2 i

miyofcider:¥ 1s *.java ~/workspace/synthesijer/sample/bf/sim
10, java Sim. java
miyo@cider:% 1s ../*.java ~/workspace/synthesijer/sample/bf/sim

../BF.java . ./HN. java ../rs232c. java

. ./BFTestTop. java ../10.java
miyo@cider:¥ jowa -cp .:.. Sim

~/workspace/synthesijer/sample/bf/sim

Brainf**k
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private I0 io = new I0();

private byte[] prog = new byte[CODESIZET];
private byte[] data = new byte[ARRAYSIZET;
private int ptr, pc;

public boolean step() {

byte cmd = proglpcl;

byte tmp;

int nlvl = 0;

switch (cmd) {

case 0: return false;

case '>': ptr++; break;

case '<': ptr--; break;

case '+': datalptr] = (byte) (datalptr]l + 1); break;

case '-': data[ptr] = (byte) (datalptr]l - 1); break;

case '.': io.putchar(datalptr]); break;

case ',': data[ptr] = io.getchar(); break;

case '[':
if (datalptr] == (byte) 0) {

while (true) {

pC++;
if (proglpc] == ']’ && nlvl == @) break;
if(proglpc]l == '[') nlvl++;
if(proglpc] == '1') nlvl--;
}
}
break;

case ']':

26
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public void read() {
prompt();
for (int i = 0; i < CODESIZE; i++) {
byte b;
b = 1io.getchar();
//io.putchar(b);

if (b == "\n’ || b=="\r") {
progli] = (byte) 0;
break;

} else {
progli] = b;

}

}

public void print() {
boolean flag = true;
for (int i = @; i < CODESIZE; i++) {
byte b = progl[il;
if (b ==0) {
break;
}

io.putchar(b);
}
io.putchar((byte) '\n’');

27
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800 %| GtkTerm

Eile Configuration Control signals View Help

Br ai nf **k

B al nf**k
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> bbbttt bbbt | bbbt At - m e - SLE
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+ putchar()
+ getchar()

I0

+ putchar()
+ getchar()

Console

RS232Wrapper
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(1) Javalc KB ETI 21— ILIZITTI X T L&

(2) HDLIC KB ETV a—I)Lealme UTHIA. £AEE(LJava Caomh
= BiFIP177, FPGADIEEEZ EH

(3) Javalc KBTI 1—I)L=EERE UTHRIAH. 2AEE(EIHDL TR
= EBHET7IVTIVILESWOTSVICELWTESS. SWEENDER

(1)JavaTY X T L& (2)Java + HDLEE R D ER S (3)HDL + JavaztikDERH

Java(Synthesijer C& ) Java(Synthesijer C& ) HDL

Java Java HDL Java Java HDL

Java HDL Java




(1) Java T X L& &K

v IART%&Java Gt
v ~wZTEIa2-)U, UCFH/XDCIEAMNIIHE

v I/OILEGBAESINESTISYUERNE
v 21U 77)U1/O, SC1602, #lsRiLInput/Output, ...

v AXI(32bitZER, V2 IidFvwZ 1), UPL, ..

32



(2) Java+HDLEZ D ER T

v JavaZ0O55 LICHDLEER DR EIBHIAD
v JavaCEmUieA IO RDOLSICHDLERERE 1V XSV X{ELUTES
v HDLEY 1—JLEBGR(CHEVOES
¢ SynthesijerPIEITE 57 TY 10 MARONBNERBUBENHS
v JavaEM TV wIDe®(C HDLModule ZIRA LTz D S X &ERE
v BEECIEHDLE RO I—REHIENDED
v HWZOOS VYRS R— L DDSWFPOHS S VICFPGARSER L/'CEB'B!!é\

class HogeModule extends HDLModule{
RN ED _
HogeModule obj = new HogeModule(); B .- | int Xx;
_____ int[] data;
obj.x = 0; i
obj.data[@] = 100; HogeModule (){ super("hoge_module”, ...25:377
entity hoge_module is
SW2ZO035VIC RFRDE port(
X @ ...
HWEZ 21— I)Lx8%ERALTES S gata_wgddr Do
ata_wdata : ...

33
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VHDL/Verilog HDLTEWcEI 21— ILD1T VXV R1E
ex. Verilog HDLTEZ(\fzhogeZ& Javah\ SIEUH T

module hoge(
input wire clk,
input wire reset,

Al

input signed [31:90] a_address,
input signed [31:0] a_din,
input wire we,

input wire oe,

clk ——» hoge . i®

output signed [31:0] a_dout, reset — »
output signed [31:0] a_length,

a_address —»
a_din —»
awe —»

a_oe — p
output wire [31:0] g a_dout €«

a_length «——

input wire func_req,
output wire func_busy,

func_req —»
func_busy —»

endmodule




TR VIER - HiEREZ 21—

VHDL/Verilog HDLTEWcEI 21— ILD1T VXV R1E
VDK D JavaBHNDS=Z—I1—RZEZEWNT, £S5

private final HogeIlface obj = new
class Hogelface extends HDLModule{ HogeIface():

int[] a; private void func(){

void func(){} obj.a[10] = 100;

obj.func();

public Hogelface(String... args){| ' N
newPort(”a_address”, HDLPort.DIR.IN, genSignedlype(32));
newPort("a_din", HDLPort.DIR.IN, genSignedType(32));
newPort("a_we", HDLPort.DIR.IN, genBitType()); > al |
newPort("a_oe"”, HDLPort.DIR.IN, genBitType());
newPort("a_dout”, HDLPort.DIR.OUT, genSignedType(32));
newPort(”a_length”, HDLPort.DIR.OUT, genSignedType(32)); 4
newPort(”func_req”, HDLPort.DIR.IN, genBitType()); }-'ﬁJnC()
newPort("func_busy”, HDLPort.DIR.OUT, genBitType());

newPort(”q"”, HDLPort.DIR.OUT, genVectorType(32), Enum.of (OPTION.EXPORT));
C U JavaTIEEDILON




(3) HDL+Javaseah DER &

v HDLTERET LT 2 X7 Ll Javasdih DER & & EHIATS

v ¥ T) X LOMIETE Javald 5 (LLERY)
JRICEERTET DR Y — LA

BESAE SV SBRANZDERSH S

v HDL'C

v Syn’rhesijerf“@)ﬁ LTz

v SW2

DSV /BE"

3

class HogeModule{

int hoge_func(int a){

=)

Synfhesﬁer

hoge_func_req

FPGAERETICERA!!

=S P é\

I TLL

, oA

B iaH

IIIIIII

entity hoge_module is
port(
hoge_func_a : in ...

hoge_func_return : out -

hoge_func_req : in -

hoge_func_busy : out ...

hoge_func_busy
>

hoge_func_a

™ hoge_module

>

hoge_func_return
>

36
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M7 IVTY X LS Java TER

v Hl: NJIWY—ERU»ELLTY—IY— LD

1, TE

v NTILY — = (G12EDEIE-> FIE)

U\:ZI ELU \:ZI EL FrDm:|CI sec TD:|2896£139D ns @ Marker: 0sec | Cursor: 0 sec
Signals Waves
TiITIE 10 ms 20 ms
check_req=0
check_busy =0
check_1[31:0]=0 517
check v[31:0]=0 0
test_busy=0

v V—IY— ~G12EDREIE-> FIE)

x15
HJZI ELH \::I EL Frum:|l:l sec T0:|182925D ns @ Marker: 1802840 ns | Cursor: 271 us
Signals Waves
ms

Time 1
check_regq=0
check_busy =1
check 1[31:0] =248 512
test_req=0
test_busy=0

|:J
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ML I IZJava CTRE
v NI — ~OREEE v T—IY— ROREEERE

S_test_0048
var_decl

S_test_0015
var_decl

S_test_0002
for_cond

S_test_0014
var_decl

S_test_0001
function_exit

S_test_0013
var_init S_test_0004
—! for_cond

S_test_0036
expr

S_test_0002
for_cond

S_test_0035
expr

S_test_0001
function_exit

S_test 0012
var_decl

S_test_0034
expr

S_test 0011 S_test_0033
var_init v

-]

S_test_0004
for_cond

32
expr
S_test_0031
expr
S_test_0021
while_cond
S_test_0016 S_test_0029
while_cond var_decl
S_test_0011 S_test_0020 S_test_0028
while_cond expr var_decl
S_test_0015 S_test_0019 S_test_0025
expr expr if_cond
S_test 0014 S_test_0018 S_test_0024
expr expr expr
S_test_0009 S_test_0013 S_test_0023
expr expr expr
S_test_0008 S_test 0022
expr expr

S_test_0007

expr

S_test_0010
var_decl

S_test_0003
expr

S_test_0009
var_decl

S_test_0008
if_cond

S_test_0010
expr

S_test_0006

S_test_0007
expr

for_cond

S_test_0027
expr
S_test_0026
expr

S_test_0006
expr

S_test_0005
expr

S_test_0005
expr
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Synthesijer.scala

v JavaCEFBE(TLL... TV R

v £EOE@EDHDL(= VHDL/Verilog HDL)IFEZ 1z <70
v < SADBIIZ K SERBINEHBDESE
vy, RILAEBELEICRIDEND
vILELE

v HIEEEE T —SUENRC, EERETETILIELPIE

v ENOBFAZ L2
v T—HBE T —IRAZED(TZ0)

£ o EERIEHDLM G UL L0
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Synthesijer.scala (&

v Synthesijer/\w O LY R&fED TScala”C"HDLEE <

HAE D[
N A =SSy AN

TIa2—ILD

ARETERAL

Module

Port
—>

L™ L
ExprItem Signal Instance
P (Module)

Port
—_—>

b

Th— ]

Port
—>

Signal

Port

r> Sequencer
!

clk clk

A7
70y U B TIRRERE

clk

70w 7B TOIRRERE

17
\!
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Module: %518

vI\— RO 7EI1—I)LDEZETE

v IBRNEZRDERAY v K Zigt

ER T B XYy R & iRt

v BEICHHY 9 SVHDL/VerilogZ £
def main(args:Array[String]l) = { ent1
val m = new Module("hoge") Po

m.genVHDL ()
m.genVerilog()

m.genComponentXML() // IP/ISw T —3 é;
m.visualize_statemachine() // dot Z?ch

3

1ty hoge 1is

rt (
clk : in std_logic;
reset : in std_logic

hoge;
itecture RTL of hoge is

signal clk_sig : std_logic;
signal reset_sig : std_logic;

begi

n

clk_sig <= clk;
reset_sig <= reset;

expressions
sequencers

end RTL;
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Sequencer: JARE BB

v IRREBRE M (Sequencer) & JREE(State)
v >EEFCTRREER. RKEEBICERT 5.
SEHEFOS|KICY TILZELCES
7D E @E‘:I"‘ﬁl?ﬁﬂ%@% I DA BT,

Sequencer

val m = new Module("hoge")

val seq® = m.sequencer(”S")
val s0, s1, s2 = seg@.add()
SO0 -> s1 -> s2 -> s0

val seql = m.sequencer("T")
val to, t1, t2 = seql.add()
to x flag —> t1

to x (flag!) —> t2
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Signal/Port: IREEICIG U= 1BEDIREF

v SignallEFPGA LD L ¥ X 7 (X i

v PortldEY 2 —J)ILAFRE DT —HF AR AR—
v SHEETFCEZRATES

v<—EEFT T, JFEDODRETEZRAATED

val m = new Module("hoge")

val p = m.inP("data”, 32)
val seq = m.sequencer("S")
val s0, s1, s2 = seq.add()

val s = m.signal(32)
val t = m.signal(32)

S .
t <

P
SO * u

45



Exprltem: fHASHE

\|—|—| I~ ]

5_/

v Signhal/Port
v Value (EPM&)

v Expritem[E L ®

BRER

DEERGR

val m = new Module("hoge")

val s = m.signal(32)
val t = m.signal(32)

val €0

+ S

t := el
<= s0 * (s +1)

& A1 Expritem AL TEHRING _HIHE

a5 HRENA

+, - * fl, #, ™

and, or, xor R, FRELA, PRt
==, /= FLW, FLCRY

<, >, leq, geq | NIV, KEW, MUTF, ME
&, concat e

% A2 Exprltem & Int TEHEIND ZIHHEA

e HENA

+ - f, #

==, /= FLW, FLCARW

< >, leq, geq | NIV, KEW, MR, BME
>>, >>> BMGY 7, WHEAY 7 b
<< EY7 b

% A-3 Expritem 28 U TEHEINS TOMOEE

e (A HANA

el BIE.

?(e0, el) B HET DL ¥ e,
0 DL el BT

padding(n) n-bit DFA bit 5

padding0(n) | n-bit DFH bit iR

drop(n) REMD n-bit 2EET

range(n0, nl)

n0-bit~nl-bit 2t H H3

ref(n)

n-bit HZWY H¥
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[FLHTDSynthesijer.scala

v LFHDHA

def generate_led() : Module = {
val m = new Module("led")
val g = m.outP("q")
val counter = m.signal(32)
g <= counter.ref(5)

val seqg = m.sequencer("main")
counter <= seq.1idle * VECTOR_ZERO
val s0 = seq.idle -> seq.add()

counter is (counter + 1 in s@) // counter <= s@ * (counter+1)
return m

}

def generate_sim(target:Module, name:String) : SimModule = {
val sim = new SimModule(name)
val inst = sim.instance(target, "U")
val (clk, reset, counter) = sim.system(10)
inst.sysClk <= clk
inst.sysReset <= reset
return sim



RITFAVTIIV DR

=ENEBti:s
N)>—#4¢20
FHYIIHFEEA
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RTLTOETDIZS

type stateType is (NONE, CHARGE_5, CHARGE_1@, CHARGE_15, OK)
signal state, next_state: stateType := NONE;

case (state) 1is
when NONE =>
if nickel then
next_state <= CHARGE_S5;
elsif dime then
next_state <= CHARGE_10;
else
next_state <= NONE;
end if;
when CHARGE_5 =>
if nickel then
next_state <= CHARGE_10;
elsif dime then
next_state <= CHARGE_15;
else
next_state <= NONE;
end if;
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RITFAVTIIV DR

class VendingMachine(n:String,c:String,r:String) extends Module(n,c,r){

val nickel = inP("nickel")
val dime = inP("dime")
val rdy = outP("rdy")
val seq = sequencer(”"main")

val s5,s10,s15,s_ok = seq.add()
rdy <= seq.idle * LOW

rdy is (s_ok in HIGH) // rdy <= s_ok * HIGH& Z&{ff
seq.1idle * nickel -> s5
seq.1idle *x dime -> s10

(s5 | nickel -> s10
| dime -> s15) // H—RK2(F<EHI(TFS

s10 * nickel -> si15
s10 * dime -> s_ok

s15 * nickel -> s_ok

s15 % dime -> s ok val m = new VendingMachine("machine”, "clk"”, "reset")

m. genVHDL ()

s_ok -> seq.idle m.visuallize_statemachine()
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NT A

VIRV DAT—IITY
main_IDLE

K

nickel_sig ="1

K

nickel_sig="1

dime_sig ="1" main_S_1

nickel_sig="1"

nickel_sig="1" \dime_sig="1’
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Z= Diagram X
[ 4 design_1

B LR

(LAY RAR

vendingmachine2_0

——

—clk

—reset

—nickel ravi-

—dime
Taam————

vendingmachine2_v1_0

T
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ScalaD#reZ{E > -FZEtEDM L

vERETEEZ XY Y RY ISR EUTERE BIRE
v T MPEUAT IV NDAERL
vI)L—E IRy FICKBDEINAEITT O — RDE




=JL =1 2R

jm]|
X
ju |l
m

EEOD_._$UJ _
Bl 3—%5 (7T X > NLEDD mKT)
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SRETEEDBF
EFXDHDLIC K BARTLERETDIE S

process (data)
begin
case (data) is 1 .
when @ => segment <= X"7e";
when 1 => segment <= X"30";

0
when 9 => segment <= X"79";
when others => null; 2 A
end case;
end process;
3

FBO|ZDINY —>EENRWNE WITF AL,
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s aTE ED BT R

Synthesijerscala’@ £ 5 355

NI =V %EEHXY) Y R [EEOLIE,

def decoder(s:ExprItem, 1l:List[(Int,Int)], w:Int) = {
1.foldRight(value(@,w)){
(a, z) => ?(s == a._1, value(a._2, w), z)

ET—YIcEHbECOIRDAR

val tbl = List((@, 0x7e), (1, 0x30), -, (9, 0x79))
segment := decoder(data, tbl, segment.width())
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FALA

T MDER

1=y 2V ZREULTERED S

L

class MemPort(m:Module, p:String, d:Int){

val we = inP(p + "_we")
val oe = inP(p + "_oe")
val addr = inP(p + "_addr")
val din = inP(p + "_din")
val dout = outP(p + "_dout")
}
=59
val m@ = new MemPort(module, "mo@",
val m1 = new MemPort(module, "m1"”,

32)
8)
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BA{b/ETTI—RDTVTL—ME

val data = inP("data”, 32)
val seq = seq("main")

def for_first(s:State, d:Port) = {...}
def for_second(s:State, d:Port) = {...}
def for_rest(s:State, d:Port) = {...}

var s = seq.add()
for(i <- 0 to 1){
1 match {
case @ => for_first(s, data)
case 1 => for_second(s, data)
J
S
3

for_rest(s, data)
s -> (done, done_state)

= s -> seq.add()
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Synthesijer - & -

v JavaTO5 S LEFPGA ED/\— RF T 7 (C i
v BT IL T R LD/ \— R T PR (C Open-source
v 27270310 EAEREHC K DBENAKDR L

v EEBRLIE, BIESZIITRL)

v YIRDI7EUTETRRE. BEOHER. RANAS U

N - — JavadV/R15
. BH3T055LICHRIINE 3 Besris?)
@ Hnew, BREFIEE) v
Synthesijer Javad VI3
[ TVIY ] [/\JQIJl\ ]
while(){ Aﬁ?
lf,(,',' Y [ B ] ED ke LTEF
oy B
} ' V 3 (WDED)SWEIS T O—
BECJavaO00SLEYIRITPELTE
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=275

v http://synthesijer.sourceforge.net

v JY—-—T, DAV IRXI—rHAREE
v http://labs.beatcraft.com/ja/index.php?Synthesijer

v Altera DEO-nano DY > )LD EMES

FIE7L &

(E—rT35TMER)
v http://wasa-labo.com/wp/
v PEHEF J0O0 - BARERR, Tipside

v http://javarock.sourceforge.net

Tk

v Synthesijer MBI Td % JavaRock >
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http://synthesijer.sourceforge.net/
http://labs.beatcraft.com/ja/index.php?Synthesijer
http://wasa-labo.com/wp/
http://javarock.sourceforge.net/

HR—~ICDWT

v INT, BSREBINE L (ISourceforgeMBugTrackCHBEVWL ET

v Syn’rhesijer(i’)b\?d)ﬁfé*jd‘\’— ~NEREEINDBHA,
RS 7 v I ARF THEAEVNENDELLIZIL.

HXsHt7v o2

http://www.éxéQinc.co.jp
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v http://synthesijer.sourceforge.net

v JY—-—T, DAV IRXI—rHAREE
v http://labs.beatcraft.com/ja/index.php?Synthesijer

v Altera DEO-nano DY > )LD EMES

FIE7L &

(E—rT35TMER)
v http://wasa-labo.com/wp/
v PEHEF J0O0 - BARERR, Tipside

v http://javarock.sourceforge.net

Tk

v Synthesijer MBI Td % JavaRock >
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