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Verilog Test Bench
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| (Verilog HDL)
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Software IDE
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i Test

| Program

CADI Interface

MCU Model; ¥ ROM/RAM
®V) (IS8 | PV)
I I AHB Bus
I Model (CA)
ALUTLM I APB Bus model
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1.1 ARRERP: 2 ALU

ALU E & ,I‘z'rﬁ,?] » ¥
Opcode - 2 =~ & 5L #ic -

ALU 2 H T ﬁ%] a1 s
Operandl > Operand2 - 235 32 =7 5L #ic
Result - 32 =~ 5 L& #c o

ALU #F 35 7 _5&:

Opcode =0 Result = Operandl + Operand2
Opcode =1 Result = Operandl - Operand2
Opcode =2 Result = Operandl * Operand2
Opcode =3 Result = Operand2

ALU IP #p B %775 ® 2. Memory Map offset:
Opcode[1:0] : 0x0000
Operand1[31:0] :  0x0004
Operand2[31:0]:  0x0008
Result[31:0]: 0x000C

Opcode ~ Operandl ~ 2 Operand2 2. ix @ 22 % > Ji>+ T i clock cycle & p& ** Result

B2 PTH o

1.2 AR FEP: § 32 ALU BlEEEl

¥ %11 ARM DS-5 #74% ik Cortex M4 #i 81228 (7 B3R )5 A#H > B EHR B
ALU %75 B2 ie 7 54 i Bl enff 3 4250 o

RIS 5T R
for (1i=0; i<m; i++)
for (j=0; j<n; j++)
{
set Opcode;
set Operand]1 =1;
set Operand2 = j;
get Result;
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rEFTfEE N %%—*‘Ff e TJ{;L* = ALU Verilog #2.;' 75 ( 7 AMBA wrapper) 5 # # >
P HE 2 F —“ﬁ’{imi:"'flj? PA i% ;«r,ll’f-}&%.
1. % ALU Verilog #2585 ¢ £ 2 m$-T S P & % 2. 2 o
2. &I ® »:;“a&\g;%gl; o
3. £ F#1¥ PA ~ DS-5 2 INCISIV/ModelSim/VCS H ¢ iz - B » &7 40

R TP Bt o
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7922 Sk T~ ALU Verilog 7&_;\4?% ¥ AMBA wrapper m#;'ia 3\~ 2 DS-5 80

s AL

Wh %P RS i Rl 2RO A ER

22 %3 REE XK

A. B fx Terminal #23% » fode b2 B P &4t » 4p 4
tar zvxf PA DS5 ALU v xx.tar.gz (Xx:% & %) > f2# {3 ¥ 7] PA_DS5 ALU/
P4k o

B. 6 60 &k e

PA_DS5_ALU/
I
I [ I |
DS-5-Workspace/ HDL_IP/ library/ PA/
I I I I
I |
Startup_Cortex-M4/ ALU/ displayLib/ ~ ALU_TLM/ export/
I - I
I I
*
systemc/ verilog/ cwr/

DS-5-Workspace/: < % P|:E 48 0P &7 -
HDL_IP/:%c % ALU Verilog #2 3 7% chp &% -
Library/: *c¥ 2L PA p & ~ & enp 4 o



PA/: *c % BT L enp 4k o

FRRNTERRZL O EPERT T AL owr/ P B0 b &

PA DS5 ALU/PA/export/cwr/E *x ¥ 7 fift 28k 24 E & P 4% %’%“'J‘éf 7 &

FEEE TSRV B EW S

.PA_DS5_ALU/ P &p 3 & B IRE K 4% » pa_setup.csh % run.csh e

# ¢ # % pa_setup.csh b 7 3t PA & % B &k PlatformArchitec.csh » 34+ 4+

TR IR BB B LG R e ARE

_ PA % %555 » % %4 SNPS_VP_HOME » 11 2

- HDL ## B 8 4% > T XX INSTALLED AT (XX % VCS/NC/MTI » #
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ESS ST 1M
3.1 % ALU Verilog #2:' 7% ¢ £ 5 PA ~ 2 1

A.

o

o

B fx Terminal AL % » & PA DS5 ALU/ P 4+ 7454 “source pa_setup.csh”

KRB Sk
73 p 43 PA DS5 ALU/HDL IP/ALU/ -

{7 4p £ “pct&” 14 fx#+ Platform Creator (pet) B17) /i & Tkt

. pct = ] “Definitions” 1§ = crgsk B] > BLiE 7 B “External Definition” %

# 7 $AMBA BL” (RfE ¢ o A #424 ) o

Definitions IQuickReF |
i i 2z Default _._|
i 2z Default_indexed_UT
i 4T Default_UT
i 2 REMAP
i “ o RESET
—-External Definitions
+- JRgaMBA_BL
+- JgAMBA_PL
- J9AMBA_TLM2_BL |
-~ J9AMBA_TLM2_GENERIC_LIBRAR
- J9AMBA_TLMZ_LT_COREL INK
-4wAMBA TLMZ LT PL

o o o

Design

Li

FEk BuiE B {5 “Project -> Import SystemC Modules”> ¥ ] SystemC % » 4

T o G Files” i 0 B3k “add” 4 e H %

PA DS5 ALU/HDL IP/ALU/systemc/alu_tlm wrapper.h o #“Include Paths” 1§
> Bhdr“add”sE4e » P 4 PA DS5 ALU/HDL IP/ALU/systemc/° % = Z_{s Bk
i OCOK”# it d - %= r = 5 € o 2 4 “SystemC code import successfully

finished.” -

ET Import SystemC Modules

Files | Include Paths | Defines |

Juser/DSDA/wdchien/PA_test /PA_DSS_ALU/HDL _IP/ALU/systemc/alu_tlm_wrapp

<1 |

Aadd. .. | Remove | Remowve =11

€& Import 311 modules

¢ Import moduless: |

I Generate ILM protocols ¥ Create dynamic port arrays

¥ Update existing encaps

Reset I | oK I Cancel




$t ¥ & “Definitions™ff € 2 IL“ALU TLM Wrapper” Bl % o BLiE ¥ 4 iF &+ 4

i# “Rename” T = “ALU” o

JE_ % BLE H R 7 “Project -> Import HDL” » #*' 1t HDL % » 4%
% ”General”# iy % & {711 F E E

Language -> Verilog ~

Module name -> alu_top ~

Library name -> alu_lib ~

Files -> +4v » PA DS5 ALU/HDL IP/ALU/verilog/alu.v %

PA DS5 ALU/HDL IP/ALU/verilog/alu_top.v °

% ”Proxy Configuration”#* it % i& {714 7 & 2

Output file name -> “systemc/alu_vlog.h” -

SystemC module name -> “ALU_Vlog” ~

Compile source -> 3 % »

His k37 (Eg o

KT Import HDL

a
X

General IProxg Configuration | Advanced Configuration I

Language
’7(‘ WHDL

{+ Verilog

Hodule name:

Ial u_top

Library names

Jaru_tie

Files:

TuzersDSD wdchi encPA_ Lest/PA_DS6_ALUZHDL. TP/ALU/ver 11637310 top v
Zuser/DSD/wdchien/PA_test/PA_DSS_ALU/HDL _IP/ALU/verilog/alu,v

Add, ..

Extra files:

Add, ..

Include paths:

Add, ..

I

Clear I 0K I Cancel I

A




KT Import HDL o %

General | Proxy Configuration Iﬁdvanced Configuration |

OQutput file name: Isgstemc/alu_vlog.h

SystemC module name: IﬁLU_\Ilog

Yector port mapping: Iso_uint

Scalar port mapping: Ibool

Port Mapping
’V (¢ Position based

" Name based

[V Compile source

VYerilog Specific Settings
[r Verilog 2001

Clear I 0K I Cancel I

BLE“OK” » e~ = 2 {8 “Definitions™# € 11 J“ALU_Vlog” Bl & -
BL:E “Definitions” #f & e7“AMBA_BL” B 4% > 3% B+ 4235 “Close”#-H i F o
H. 2.5 “ALU Viog” W& - # i if B 2423 4 » #“ALU Vlog’# i£“ALU” % ©

Definitions I QuickRef |
=~ &Pr‘o Ject -~
+-§ daLu
+-f 3ALU_Viog
i 22 CLOCK
<5 Default
43S Default_indexed_UT
“s Default_UT

“5 REMAP
- A5 RESET
—~External Definitions
+- J/AMBA_BL
+- JyAMBA_PL
+- FJIAMBA_TLHZ_BL
+- J4AMBA_TLMZ2_GENERIC_LIBRAR
+- JyAMBA_TLMZ_LT_CORELINK
+- JyAMBA_TLMZ_LT_PL

+- AARM1136.IS_TLMZ_PSP -
=~ B % BI 1I I »

I £ & 2423 = 238 “Definitions”f 2 “ALU BRI d % ¥ el (TR € E
#*7 4% P|“Library Editor” o % % > & “Ports”{§ 3/ & & 44 B FTH & B3
Port -> clock ~ Protocol -> CLOCK
Port-> reset ~ Protocol -> RESET




£ ¥ ¥ 4 P “Encapsulation” i H - j&_“ALU TLM_ Wrapper” 7 # =
“ALU_Vlog” » & “Port”™f = € 11T % BaYren L4 o £-% 5 B K 23
J& 57 Mapped To”#f = & o

HADDR ->p AHB.HADDR

HCLK -> clock.pin

HRDATA ->p AHB.HRDATA

HREADYin ->p AHB.HREADYin

HREADYout -> p AHB.HREADYout

HRESETn -> reset.pin

HRESP ->p AHB.HRESP

HSEL ->p AHB.HSEL

HSIZE -> p AHB.HSIZE

HTRANS ->p AHB.HTRANS

HWDATA ->p AHB.HWDATA

HWRITE ->p AHB.WRITE

Design Library Editor Documentation I

Block Editor - Project $ ALU

Ports: Encapsulations I {»1ALU_V1og v l
Port T I Protocol Port T I Tupe I Happed To I
+- [iop_AHB AHELiteTarget | | HADIR it p-AHE HADDR
+-Polook CLOCK F HCLK BCA clock,pin
+-Prreset RESET F HRDATA BCA p_AHE, HRDATA
F HREADYin ECA p_AHE, HREADYin
F HREADYout  BCA p_AHB HREADYout
B HRESETn BCA reset,pin
B HRESP BCA p_AHB, HRESP
F HSEL ECA p_AHE  HSEL
B Ho1ZE BCA p_AHB,HSIZE
BF HTRANS BCA p_AHB ,HTRANS
B HUDATA BCA p_AHE, HUDATA
F HURITE BCA p_AHE, HURITE
< | |

J. LTz 0 s project #f ©
% pct ki SLiE H > iE# File ->“Save Project As” ;
A “Save Project As”X TARLF » & T
Project name -> “ALU”
File name -> alu.xml
BLECOK % & i 75 o
K. 3 pete @ % T~ FHIEFM R 2ZaHFY > pet A4 fh %
PA_DS5 ALU/HDL IP/ALU/systemc/alu_vlog.h > 354177 5|a L= F

verilog_files.push back(hpg hdl src path + std::string(".../alu_top.v"));



verilog_files.push back(hpg hdl src path + std::string("...g/alu.v"));

FEN A ALU A B v 2SR 8T ehd JHERD - e JHE
** PA_DS5_ALU/PA/export/ B & hip $H§ 5 o

verilog_files.push back(hpg hdl src path +
std::string("../../HDL_IP/ALU/verilog/alu_top.v"));
verilog_files.push back(hpg hdl src path +
std::string("../../HDL_IP/ALU/verilog/alu.v"));



2 #rpEgETo
PA DS5 ALU/P 4p > 34 {7 “source pa_setup.csh” 3% T_PA 5

3
Ff7dp 4 “pet&” 4 fxds Platform Creator (pet) B2 4 & B3t -
3
%

\\\?{r

#c o

0w W

pct =] “Definitions” ¥ etk B > B BB “External Definition”

# T AFAMBA BL”A # R o467 Bl 24g42 01 “AHB” 2 “APB” & & -
B3¢ &1 1% % (Design) o BHiE & =~ I 440 8l 4% “Rename” » &) { £ =
“AHB”Z “APB” -

s ———— —————————
— |QuickRef | - Design | Library Editor | Documentation |
33SYSTEM_LIBRARY

-+ CLOCK

% Default

- Default_indexed_UT fock ’)

% Default_UT reset

% REMAP

L+ RESET

xternal Definitions

mJaAMBA B I:/’"
- § AHB

— § AHBLite

—§ APB

= DownSizer

— 8§ InputStage

— § MultiClockAHBLite2APB

— § OuputStage APB

-EP2P_AHB

—{E)P2P_AHBLite AHE

-EP2P_APB

L § SimpleMultiClockAHBLite2APB

Bl AMBA_PL

mL s ANARA TINA? RI

D. & ® “ARM _CORTEX M4 TLM2 LT PSP”= 2 B » 3 if & 2 4¢3 1 - B
“ARM_CORTEX M4 TLM LT” <~ # %1 (f% » ¥ { &% “ARM’ o BLif

ARM = & 5 2 3% 5| F % 7 Parameter Editor” > i #x -8 Extra properties ->

m

image % ../../DS-5-Workspace/dummy.axf o #-“license provider”d “Synopsys”
tn *_‘% :‘; “ARM” °

il Parameters - /HARLC

Name Value |Conﬁguation |-§[J
umb xal efault
L Thumb_SVC Oxab Defaul
- ige Default
image ../..IDS-S-Workspace/@ault
ini
L - BIGENDINIT false Default
L ’
provider ARM ) Default
G STeTEOT—
cycles_per_instruction 1 Default
min_sync_level 0x3 Default
model_features
fact _madnal timina annatatinntein Nafalt vl

Console ] Messages ] Parameter Editor [MemoryMap Table ]MemoryMaps ] Constraint Editor ]

E. E B “GenericIPlib” =~ 2 s i & 244 B/ £ 01— B “ClockGenerator” £

)

“ResetGenerator” <~ i+ T 1 it % o & B { &= “Clock” & “Reset” - BLiE
Clock = £ » *» 3 1| = = &9 Parameter Editor > ¥ 12 5§ & period %% % 10(ns) °
FIMom T 52 4 F 5 100MHz -



el Parameters - HARDWARE/Clock
Name Value Configuration
{2} Block properties
L = Name Clock
f&} Constructor Arguments
= period 10 Default
= period_unit sc_core:SC_NS Default
= duty_cycle 0.5 Default
= start_time 0 Default
= start_time_unit sc_core:SC_NS Default
= posedge_first true Default
Console ] Messages ] Parameter Editor [MemoryMap Table ]MemoryMaps ] Constraint Editor ]

2% ARM =~ i ev “CLKIN”3% > # i & + 4£:% Global Connect Clock
->/HARWARE/Clock/CLK » if ¥ 11 ¥+ Clock ~ i en CLK 3# - 11 & $& 3 Vi
ARM =~ it en “STCLK” #.+ # + Clock ~ 2 e CLK # o

Design | Library Editor | Documentation | kildeiConnection
Show Connection

¥ Remove Del
Port
(¥ Rename
3y Copy name
% Set Auto-Connect Alias Ctrl+Shift+L
AUXFAULT @ T Connect Ctrl+Shift+C
BIGEND S Easy Connect Ctrl+Shift+A
Clock gy CLK CLKIN;, o _ )
! Disconnect Ctrl+Shift+D
EDBGRQ [ .
L Auto-Connect Ctrl+Shift+X
EVENTI
wnss 2 Qo Auto-Connect? Ctrl+Shift+S
wrnm ) L5 Externalize Ctrl+Shift+E
Resetl RST PORESETh Add To Memory Map Table Ctrl+Shift+M
STCALIS Set Stub -
STCLK = .
remap Lenerator
SYSRESETn g —_—
Gl onnect Clock " [HARDWARE/Clock/CLK!
Global CormestBesel =
Global Disconnect
Connect On -
Dynamic Runtime P

s w|BEE AHB 2 APB ~ 2 enclk 38 > BHZEF > ;Y4 + Clock ~ it &
CLK 3# -

gL ARM =~ i e “SYSRESETn” 3% 0 # 4 & % 42:% Global Connect Reset
->/HARWARE/Reset/RST » if ¥ 113+ Reset ~ 2 e RST 3 o M 4> 4 #
ARM =~ i e “PORESETn” #-+ 3} Reset ~ i e7RST # o

A w|BLE AHB 2 APB ~ i cireset 3 0 & BB 4 3% H ¢h> ;4 F Reset = % e
RST % -

4t Curl 427 20 % Jf B 242 2H% ARM ~ 2 ¢1 “TAHB” 322 AHB ~ i »

BFaR Ctl 4 3F &+ 42548 “Easy Connect” > d % JAHB 3£ AHB
B T o0 F]Pt PA € p B4R ¢ i & chdg 4% F(transactors) o - & &R
®ficlock % reset 3 i A FEF 2 He? ;8 4 Wl b Clock ~ % 2 Reset = i% o

EFELE 1 TR 39 et B+ 4 0 i “Create Hierarchical Instance” ' B~



v

% “IAHB Transactor” > # ¥ BLE 7 7 R I R F R 242 230
“IAHB_Transactor” # % p

p_clock £ ARM_IAHB| pv_|
ILM2AMBATO c_1

p_reset Vilof3
amba_pv_s
|
AURFAULT CUTHPRI
BIGEND DAHD e_RsT
Clock* CLK CLKI EVE‘NTO
EDBGRO : = o
EVENTI ) LOCKUP
inmish 4 B8 § PAHE K&i}nﬁ'
INTNMI :§ g SAHB " YA
Reset gy RST  PORESET "3 © [ SLEEFOEEP
* 5 'o ‘E SLEEPING . .
U i’ SYSRESETREQ
B

AHB

=% I e 2 ARM % i “DAHB” #57 “SAHB” # 4 u| 2 Easy
Connect # it 3+ AHB ~ & ~ 3 43:3 4% B eh clock £ reset # ~ ¥ & =
“DAHB_Transactor” ¥? “SAHB Transactor” & % » ¥4 & p ¥ Roud &
BAOGHE N o F U EBL AR EE A E BRI TR EF -
2. 3% ARM = ¢ 67 “PAHB” 3% » # % & + 4 E # Set Stub >

amba_pv_master stub o

5,
resdf

a .
STCLK T

EVENTI
INTHMI
BIGEND

CLKIN

.
SYSRESETh %
PORESETn

I4HB amba_p-s IAHB AHB ‘_Tl
go o
o !!

3

AUXFAULT

STCALIB ;
SYSRESETREQ %: - o
- r N|
SLEEPING gy ' m E AN~ =~ T o
EVENTO .h B ] <Trandl
L] - o P
LOCKUP o i o E
pal
CURRPRI U 2
ba_pv_5
SLEEPDEEP anba pv.p | %:t:n AHB
3 APB
5 AHB

M. *» ¥ pct T > a3k T A om 4 | I|“Parameter Editor”> f 4 %] 2hiE IAHB-DAHB~

% SAHB #+ AHB end%2L (W2 B L6 C3S\C13S2C23Y)>
WL e -

IAHB:  priority 0, default master true

DAHB: priority 1, default master false



SAHB:  priority 2, default master false

E B “AMBA_TLM2_GENERIC LIBRARY”~ i# & » f& i & 244 W) 2
i ambapv_memory AEF1FR T &3 “ROM” 2 “RAM” - ,;\ﬁ,
8L 3 B~ 2> ¥ A Parameter Editor 2 :t 4 #c“size” 5 “16M”~“BUS_ WIDTH”
%327 kRH 2] 17 3% 5 - ROM =~ i2 22 RAM ~ 2 e ambapv_s 34 9
. Easy Connect # it £+ AHB ~ % ~ #4718 £ B e clock ¥ reset 3 ~ 4%
= “ROM Transactor” ¥ “RAM Transactor” & %> 30 & p ¥ cfud 3 B

B o FAR AR S HRRAER o
. BLiE 1 2 7]+ e “Connection Tool” (37 %k Bl %) #-AHB ~ i2 3% + APB = 2 o
Connection Tool £ “Selection Tool” (# ¥k Bl k) > 3% » 210 ™ # 33 ¢
Pl o R AR L
E B “PRIMECELL” =~ i & » 3 11 - B “TIMER _SP804 Model”~ i* » { % &
“Timer” - j¥_ GenericIPlib =~ # & # 1 — B “PortBinder” ~ # » § % i
“NVIC Transactor” o
2L:iE Timer ~ # TimCIKEn1”# » 3% & + 4£iE Set Stub -> PinDrive © 3% %
BLiE A 4 D k] 2B 0 -2 dikc“stub value”ie L “true” o e R D N R 7
“TimCIkEn2” 3£ -
#- Timer = i en “TimCIk” 3% “PCLK” 3#3#:t Clock = i &1 CLK # ; #-
“PRESETn rst” 3# 4%+ Reset = i2 e RST 3% -

2L:E “NVIC Transactor” = i » j¥_Parameter Editor % :x % “NR_OF PORTS”
%27 ~ “DATA_TYPE” 5= “sc_biguint<240>" ; BLi% 3% ~ i# &7°°OutPort” » 12 %
% f“data_width” % “240” -
#- Timer = i &1 “TimIntl” #4% + NVIC Transactor = i &*InPort[0]” 3 ~
“TimInt2” 34+ “InPort[1]” 3 o
#-Timer ~ it e “p APB” #4&+ APB; # NVIC Transactor = i# ¢ QutPort
#4 + ARM =~ i* 5INTISR”# o
Dk LB H EH Project -> Open Library File » B kx =~ 2 R ) %
PA_DS5 ALU/library/displayLib/display.xml - & B display ~ * & » & - B
~ i+ display APB TLM I 1 ¥ % & { % % “Display” °
#- Display ~ i &din” 3 # + APB -
BT 2w g A |7 3 P]“Memory Map Table”e & B BRiE T 5| L iE b g s
T3 R 4EHE “Add to Memory Map Table” e
ARM->IAHB
ARM->DAHB
ARM->SAHB
ROM->ambapv_s
RAM->ambapv_s
APB (2:i% # i APB =~ %)



Display->din

Timer->p APB

¥ 1% 3 Memory Map Table =% 3| 11 #7733 (initiator/master ports) » 4& g
] _j€ 3% (target/slave ports) o BEIE 1T A5 s e R L EHE Cell >
Remove Link

(/HARDWARE/APB, /HARDWARE/ROM/ambapv_s)

(/HARDWARE/APB, /HARDWARE/RAM/ambapv_s)

(/HARDWARE/APB, HARDWARE/APB)

(/HARDWARE/ARM/TAHB, /HARDWARE/Display/din)
(/HARDWARE/ARM/TAHB, /HARDWARE/Timer/p APB)
(/HARDWARE/ARM/DAHB, /HARDWARE/Display/din)
(/HARDWARE/ARM/DAHB, /HARDWARE/Timer/p_APB)
(/HARDWARE/ARM/SAHB, /HARDWARE/Display/din)
(/HARDWARE/ARM/SAHB, /HARDWARE/Timer/p_APB)

Foob o B T oA R N PR IR o

(/HARDWARE/ARM/IAHB, /HARDWARE/ROM/ambapv_s) : “0x0”
(/HARDWARE/ARM/IAHB,/HARDWARE/RAM/ambapv_s) : “0x20000000”
(/HARDWARE/ARM/IAHB, /HARDWARE/APB) : “0x41000000”
(/HARDWARE/APB, /HARDWARE/Display/din) : “0x0”
(/HARDWARE/APB, /HARDWARE/Timer/p_APB) :  “0x1000”

Memory Map Table - /HARDWARE

/HARDWARE/ARM/IAHB | /HARDWARE/ARMIDAHB | /HARDWARE/ARM/SAHB | /HARDWARE/APB |
/HARDWARE/ROM/ambapy_s | 0x0 0x0 0x0
[HARDWARE/RAM/ambapy_s | 0x20000000 0x20000000 0x20000000 Remove link
/HARDWARE/APB 0x41000000 0x41000000 0x41000000
FHARDWARE/Displayidin Remove link Remove link &0
/HARDWARE/Timer/p_APB [0xi000 |

EVENTI

[ - 6_m
5 — 2 e s W
o r T
INTNMI STCLK g—z—g—g ‘
T =2 =
5
BIGEND | SYSRESETH| gl | &, o AHB 03P By
B e SR N (1 I ]
EDBGRA, | PORESETn = b 9 €S
4 ck Du: J) APB
AUXFAULT o & o

STCALIB

J—_
|AHB a{nba_;vﬂjs [] 4HB gy AHB ] resat Displagpdn
a Frans: & chbs | I'e 1 |_din  Display
DaHB | | L& ‘ =
=l

ue )
SYSRESETREQ -x§ SAgB1 | $— o
™ B | <L ] @
o } 1
SLEEPING -P,ﬁ Paiﬁa;nbajvﬂs m AHBT | 7 °
EVENTO o = ™ S & ‘ ‘
= om £ [INTISR | oy || p_APB b T Timinte
LOCKUP °§_ lol L [
J 3 TimCk Timint!
e £ > PCLK Timint2
ambapv. ; A ¥
SLEEPDEEP B ] AHB | b ]
PRESETn_rst SeanOutPelk
AT TimCKE2 ' ‘
| =l im!
2 2 AH APB e
= TRk cpe TmChEp! |

ScanEnable

OutPort gy NVIC_Transactor [ InPort[0] ScaninPelk
BEEE InPort(t
[} (U]

%’s




S. ¥ i 7|3 Simulation -> Project Settings « 3t & X T & &
SRS TR

Export Settings -> Export Type -> £ "System" o

%
g
(\L
2

'z.- Edit Simulation Project Settings

{fExport Directory

Browse, ..

Export Settings | Build Settings | Run Setti HDLACo-Sim ings

Export Type SYSTEM )
Hain Configuration /

Library Linkage Configuration bug

Leledle

Dump Yerilog Tinescale
Backdoor Hode

Dizable Elaboration
Include Path Sukstitution

Configurable constructors

i I I

Stub Unconnected Pins

Specifies the Lupe of emport,

SYSTEH

Save Cancel

Run Settings -> sc_main Arguments -> v > “--cwr_wait” °

'}' Edit Simulation Project Settings (i ¢

Zuser/DSD/wdchien/PA_test/PA_DSS_ALU/PA/export v

Export Settings | Build Settings | Run Setti L/Co= ttings |

sc_main Arguments ——cur_wait

scsim Options

’r Export Directory

Runtime optimization

Memory Architecture File

Paging Idisable ;I

Specifies the arguments passed to sc_main,

——cur_wait

Save I Cancel I

w2
(‘H}
J
94
[

i 4% "Save" ik i i FCiB 1 SR RE 0

-E‘v%
=
#



JE_k ¥ H 3£ #H Check -> Check Hardware :£ (71 & 2 7 1F P45 388 ¥ 2 21
Lo BT T 2K TE T A F e “Message” o J1IR “Hardware System is Ok”

HAAL AT EESRPEFE (TR PFELHERRNS SR T F - L
memorymap & AR TEE) VBT E LI AL TR R IEFE -

BLE T 24 (R~ 2 R RIHE » & L4 E #“Close” 4 B F ~ 2
o JE_% KL E i## File -> Save Project As 11 & 5 3T 5 4 “Project name”

33K % “Project_01_HDL” » “File name”3#3X = “Project 01_HDL.xml”

#7T 1 &7} 1 “Run Simulation” Bl #(= 4 /3§ <Blw kcd g - 7 L § &
753 PATER € 4 97 % fs_a%i S 3 Fh R de 0 2 PA_DSS5 ALU/PA/export/ 4%

PA ¢ LpFmiT 50 a5 § MM TRL

TR R RN TN TN T R R R R TN TN T N R RN TR TN T T RN N R RN TN TN TN R TR TR R TN TN T NN TR R NIRRT NI TR RN NI R TR IN TR T TR TR IR TN TN TN TN TR TR INTNTNTNTRIRIRINTNT]
HHH T A A T A T Ht

GDB stubs allow attaching a GDB to a core.
Take care of using a GDB that was configured for the appropriate target
architecture.

Use this command to attach to a core:
(gdb) target remote dsd01.cic.org.tw:PORT-ID

The following cores are waiting for GDB to attach:
PORT-ID CPU-ARCH INSTANCE_NAME

12346 ARMv7-M HARDWARE.ARMO
R R

PP PAR MBS S GRE RS RGNS SR gl B

3| Terminal AR % >4 » “Vpa&”a‘% £ 11 fx#s Virtual Prototype Analyzer (vpa) e
Virtual Prototype Analyzer fx#> {5 € p #54 + & AR Fam BT o o jE % g
H:E$# Debug->Load Image ™ % » RIzFHAE = ~ 45 > g T = ~ AR
% PA_DS5 ALU/DS-5-Workspace/dual timer test.axf o §* » % = {5 8h4&1 &
7|} ¢ “Continue the simulation”Bl (= & 533 Fl T ) > BIRIH € FFR
714 &% 5% KT vpa T 2 & Simulation output # i o

Virtual Prototype Analyzer H-2013.06-SP1 : localhost.localdomain.2694 : PA
Eile Simulation Debug Analysis View Windows

TRACES2 Help

Address: [(0x0000004c) (| @, Core: JRM

& QHARDWARE BP | Symbols lAddress | Instruction |Disassemb1y
B-&ARM > <_main+0> [0000004c] £000£802 BL ~ scatt
e NVIC_Transactor <__main+4> [00000050] £000£850 BL
g RAM <__scatterlo... [00000054] a00a ADR
B-g@ ROM <__scatterlo... [00000056] e8900c00 LDM
<_ scatterlo... [0000005a] 4482 ADD
<__scatterlo... [0000005c] 4483 ADD
< scatterlo... [0000005¢1 flaa0701 SUB

=

Views ovewiﬂ X|copyright (C) 2004-2013 Synopsys, Inc.

VPA auto-connected to session localhost.localdomain.2694

5; Disasse... | | |ARM>

x

X gimulation output for session : localhost.localdomain.2694
TIMERZLOAD = Ox2ff

TIMERZVALUE = Ox2ff

TIMER2CONTROL = 0xa3

Interrupted by Dual Timer2!

TIMER2VALUE = 0x9

Test finished! i
[P [0:00:00.148 392 080 000




33 B-ALU ~ 8 » m#-T

A. % PA DS5 ALU/P &P - 3 {7 “source pa_setup.csh™X T_PA Z& 3 ¥k -

B. # {7 pet& -

C. % it 7] » £ # File > Open Project > B fx m ## T 5 3+ F #
PA_DS5 ALU/PA/Project 01 HDL.xml ° PrBoRERTLENEAY L
i% % (Design) °

D. #“Definitions”{f = F & > Bhd& 2 #icd = B “Show references™E > i & X kot

U HE M e Project” K BIIE P If € B T @ F e it o

Definitions lQuickReP |

i--‘if*’r‘o\ject -

+ --Bamba_pv_master_stub

' EE}amba_pv_to_pv_bridge

+ +- BB ARM_CORTEX_Hd_TLHZ_LT

:~£;}Clockcenerator

+ -l ddisplay_APB_TLH

+ -5 BHemory_TLHZ

+-fg JPinDrive

+-fg IPinstub

+ -fg JPortBinder

+ '-BResetGener‘ator

+ - @scm 1_PVY_post_transactor

§--BSignrive

+-fg §sigstub

+-f § TIMER_SP804_Mode1

Transactor__AHBLiteTarge

v
Trancantan  PU +10200P
S EE Ei(l | »

=]

E. & # & 7] > i # Project -> Open Library File » ¥ ® B fz f %
PA DS5 ALU/HDL IP/ALU/alu.xml > @ “Definitions” # =7  “External
Definitions”78 P * € NI ALU ~ 2 B o

Definitions I QuickRef |
~~~~~ g t1m2_amba_bus_generator _I

o} aMBa_BL
- External Definitions

-- ALy
iw-f ALy

Py —

& AHBLiteTarget

E%,Def‘SlaveTarget
+-JyaMBa_BL

+- JgAHBA_PL
+-JyAMBA_TLMZ_BL

+- J3AMBA_TLMZ2_GENERIC_LIBRAR
+- JJAMBA_TLMZ_LT_CORELINK
+-JgAMBA_TLMZ_LT_PL

- JIARM1136TS_TLM2_PSP

- JyARM1176725_TLMZ_PSP

+- }JARMLIMPCORE _TLM2_PSP

+- JIARMIZ6ETS_TLM2_PSP =

I_I-I_t!l«l | 3




F.

G.

ERCALUA 2 B> Bif R 24t b B ALU A2 1100 % - B st A 4 4
F R w4 0 F “Rename” #-~ i { & 5 “ALU” ; F R #& F K+ & &
“Encapsulations” » & _“ALU TLM Wrapper (SystemC)” *r 3 I “ALU Vlog
(Verilog)”

o

F_AHE ALY
[} L]

Edit
Cut Ctrlex
[ El HK cu r
¢ LIy copy Ctrl+C

[ rename
Ly copy name

gﬂ Set Auto-Connect Alias Ctrl+Shift+l

T
A 7L Auto-Connect Ctrl+Shi Pt
T Auto-Connect? Ctrl+5hiftsS

?Clltﬂ 632 [} Wrap in Hierarchical Instance |
-4

Encapsulations ALU_TLH_Hrapper (SustenC)
Constructors *[w ALU_Wlog <Verilogy

BLiE ALU =~ i 9 “clock”# > 4% & + 4£:F Global Connect Clock ->
/HARWARE/Clock/CLK » i ¥ 24+ Clock = 2 e CLK 3%  2:iF ALU ~ 2
i1 “reset” 3% f & + 42i% Global Connect Reset-> /HARWARE/Reset/RST >

i ¥ 11 # + Reset ~ 2 e RST 3 o

w1 B 7P g% “Selection Tool”(# Ff % W7 ) o 4% dd& “Ctrl4E 7 3 > 1 if
£l 2 4 fe P BEIE “AHB (B 48) 2 “ALU” = 2 ep AHB”3# > 1§ 2 15 %2 Ctrl
g X3 B 4EE#E “Connect” 2+ @ - A H AR F fohh B H g5 >

o E o

| Documentation |

5
§
H Ctrlek
|
CHr14C
H InPortl
[
B InPortly]
9 = Del
Chrl+5hiFE+s
c_&
Chrl+Shift+a
1§ it
Lo Glokal Connect Clack » -
x2z2 4| Global Connect Reset » |
A\ W 4
S —




[ 2h:E ALU =~ 27 AHB”iﬁ— F i B4 4% “Add to Memory Map Table” -
pct T 3k Z Aot A~ | Console”*” 3 I “Memory Map Table” o 2LiE = Té.
(/HARDWARE/APB, /HARDWARE/ALU/p AHB) > 4 & +- 42:% “Remove
Link” ; # ¥ %> #(/HARDWARE/ARM/IAHB, /HARDWARE/ALU/p_AHB)
H B “0x40001000” ¢ = B AR Timh ™ 2 € PFR T & o

Memory Map Table - HARDWARE

/HARDWARE/ARM/IAHB I/HARDWAREIARM/DAHB IMARDWAREIAHWSAHB IIHARDWAREIAPB
/HARDWARE/ROM/ambapv_s 0x0 0x0 0x0
/HARDWARE/RAM/ambapv_s 0x20000000 0x20000000 0x20000000
/HARDWARE/APB 0x41000000 0x41000000 0x41000000
HARDWARE/Display/din 0x0
/HARDWARE/Timer/p_APB 0x1000
/HARDWARE/ALU/p_AHB 0x40001000 | 0x40001000 0x40001000
J. f# 5 7):E Simulation -> Project Settings ° 3 & 1 T = 2 S ¥ 2 PR E 0 B

WA G R T
Export Settings -> Export Type -> £ ## "System"
Run Settings -> sc_main Arguments -> “4v > “--cwr_wait” °
HDL-Co-Sim Settings -> HDL Library Map ->4r » alu_lib=alu_libe H 2% 2 _#% 3¢
% lib_name=lib_path - = € % it 3.1 & (& % HDLIP) » # {7 # G 2= iy
T2 LAl + BIE co-sim FFx ¥ i% HDL library &P & 4L o 4o% 5 & B
2+ HDLIP> #5% 5 lib name A=lib path Alib name B=lib path B (¥ & 1z
FOAERTR) e
#t ¢t HDL Simulator # 2 i # NCSIM (INCISIV)# VCS (ModelSim B = i8]
BALF o AERE ) ¥ b9 “HDL Simulator Interactive”r? = i
co-sim P* ¥ HDL simulator & {73k 2 - % & # * VCS » 3 & "Verilog
Compile Settings" 4c » "-debug all" %#c- 3Kk T_% ~ (& » 3&{8 & "Save" 7
% 2 {8 Rk TE o

ET Edit Simulation Project Settings

Export Di y

’( | Zuser/DSD/wdchien/PA_test/PA_DSS_ALU/PA/export. Ll ]
Export Settings | Build Settings | Run Settinsm
HIL Library Map alu_lib=alu_lib
HDL Simulator ~
Cosim timeout 10
Delta Cycle Sunchronization
HIL Max Nesting 10

VHDL Compile Options
Verilog Compile Options

HDL Elab Options

HDL Run Options

HDL Simulator Interactive ~

Verilog Timescale | ~

nosim

Save Cancel |

4y
L4 2

K. %7 it 7|:E File -> Save Project » 11 #4733 { sk {8 ehm$ET » o B B peto




3.4 fxds > % iR e fﬂgr;r: 4
kx#s Platform Architect 2 HDL -3¢

Eile Edit Project Disgram Check Export Tools VYiew Simulation Plugins Help

e easxnaldaix  AX S[e- ok & e]® Jeg & -3~ m]

[fpzarens ] AEL e | s I
Library Editor | Documentation |

{Hecian!

Definitions qulckReF |
= gProject
P pedsoLock
i 45 Default L
4 Tiefault_indexed_UT CLK

Tou

A5 Tiefault _UT

16HE omba_pv_

SVSRESET

PORESET|

i ASRESET
4rExternal Definitions
RsT_ STORGEE

e ]
F=ofvald | 2 EE I i 52
I (Default | J

Console | Hessages | Parameter Editor | Memory Map Table | Memory Msps | Constraint Editor

fe pFy € Fxds DS-5 3 4250 o ;j‘r % Workspace Launcher #“Browse”# it if %

PA DS ALU/DS-5-Workspace P 4k o

& Workspace Launcher X

Select a workspace

Eclipse Platform stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: fuserfDSD!wdchienIPA_testfPA_DSS_ALUfDS-S-Workspace|| X ] [ Browse... l

[[] Use this as the default and do not ask again

Cancel ] [ OK I

T
’}:’:
‘ ~
|
=
.‘.J
W 4B

PA_DS5_ALU/PA/export/ B &% - PA ¢ 1 %0iF i 32T



¢ HDL simulator (4 & = NCSIM;HDL 4 47 2 ¥ 5 & ok pF R 2 oA )

HDL simulator % _% i %4 # 7 (& NCSIM % Run/Continue 4%4){s » 33241
& % I PA - i% pct Console + 3% 7 » ﬁie?] »4p % useshie > #H “"IKJ‘FF 2

.

g
NN

HERH R R R R R e e R B e e T R A R
GDB stubs allow attaching a GDB to a core.

Take care of using a GDB that was configured for the appropriate target

architecture.

Use this command to attach to a core:
(gdb) target remote dsd01.cic.org.tw:PORT-ID

The following cores are waiting for GDB to attach:

PORT-ID CPU-ARCH INSTANCE _NAME

12346 ARMvV7-M HARDWARE.ARMO
T

PUPEPA R RERCERIN A S H 28 > i DS-512 CADI /i w i R H RS
E'@EJ:H] o
PP T2

Ia ator H-2013,06-5P r/DSD/wE PA test/PA D55 ALU/PAPIS 01_HDL.xm BEE
Eile Edit Project Disgram Check Export Jools View Simulation Plugins Melp

Begnaxmm@Aix LA I[e-o- ma@@@ew B yT-\
sl 0 ([ W “IM[[=="7 |4 & &]|% % 22|
W Desisn | Library Editor | Doounentation |

ah-wwt

g = &%
“Hormat. Simulation Hindous Help cadence’|

Desig owser 1 - o = 5
Eile Edit View Select Explore Simulstion Windows Hele cadence’ e m—
RERELTY xa\ﬁ pd TR AERE - EEEIEETATCE 2 D
® D =5 = iy o Search Times: [Value] »
"F TineA~|=[0 — Slpsv|R2-| & B || search Tines: [value]
D %% =m0

+ External Definitions

=

Scope: [ @ ALL Aver| 0 B8 (R o~ value o o
oA [P
=8 sinulator TLE *b O0000000"
5.0 cur_cosin_top 0HSED b OO000000% Ho Value Ay

#4}  cur_HARDMARE.: |~ ‘b 00000000F Ho Value @b
o . peode[1:0] Mo Value Av | |
peode_ul1:0] [Ho Valus A
[ 3 [No Yalue Avr Ho Valus AP
o ueus 0 b Ho Value #b

Ho value Ap

Mo Value AP

e Bl

[29 objects selected

GDB stubs allow attaching & =

Take e o Usins s G VAL e e e e S e i i 2
aronitectun s e ik 2 File Edit Yiew Simylation Windows Help cadence

Text, Saarch: =t i
The following cores are waiting for CIE to attach:

PW‘—ID CPU-ARCH TRETANCE _NAHE 1 E i i 2 ——
R —— y O 29 moo- < = o e

lead cur_cosin_top. cur_HARDWARE_v_ALU ,ahb_read_u cur_cosin_top,cur_HARDWARE_v_ALUZ [3
jb.vrite v contnTon.con HRTHRE v AL dib_witnt

T — B B %
[sm Harget ramote esnd oi0,arg, PUsPORT=1D T ¥iONnX

F;- eated pr
resin run
oo e e [ e L
v
SimVision  [Simalatsr!
||

DS-5 f’fiﬂﬁ R B - ey it target PR 0 é‘wﬁ*&m?@#& target _# &
i m o iz F 4 i & Configuration Database - DS-5 ##8 ¢ & & PA 4p B o>

Configuration Database » ¥ » & * § &% - =t # * DS-5 @42 PA % » L 4%
» PA & Configuration Database T DS-5 o 3% A 34 {7 7 7|9 S 1138 (73K T e

C. Fa7# 3 C/C+tixm » & i 7]iE# Window -> Open Perspective ->
C/C++ -
** % ip] Project Explorer ¥ i% #% startup Cortex-M4 & %



File Ecit Source Refactor Navigate Search Run_Window _Help

4, B ‘. 0Open Preject .
IrBeels|D @ 6 el % AL L EERR AR IR
Close Project
EEaD p— :eflle W alu_test.c W@ dual_timer_test.c W 6] det_test.c W O | & outline & a
Build Configurations BRW o %7
In Privileged Thread Mode using Main Stack */
u scsh
@“ﬂ\n(ludes les */ U timerh
| PROCESS _:
b (= Debug troLasm( stdio.h
b [galu_testc bt U math.n
Make Target *
b [8 det_testc o sage via seminosting */ U definesh
- Properties jetal startup exanple\n"};
b [5 defines.h —_— ImagessVECTORSSSBase : U

/% Tell the processor the locazion of the vector table, obtained from the scatter file */|

. : ImagessPROCESS_STACKSSZI
VTOR = (unsigned int) &ImagessVECTORSSSBase;

e
b [g dual_timer_tast.c .
++ DUAL_TIMER_test(vcid) : void
#+

b [3 axceptions.c

b (@ mainc /* Enable Interrupt 9-1 %/ ALU_test(void) : voic
NVIC_ISERO = 9X06000303;

b [ retargetc printfi"NVIC_ISER® = 8x%x\n", NVIC_ISER); ++ DCT_test(void) : void
> Bscsc printf("NVIC_IABRO = Oxix\n\n", NVIC_IABRO); 4 SSuperss_rt_lib_init(void) : vi
b [Bscsh /% Initialize MPU */ A $5ubss_rt lib_init(void) : void
b [{ timerc /75Cs_init(); o main(vid) : void
> [ timerh /* Initialize SysTick Timer =/

[ makefile /75ysTick init();

PA_CortexMd.Jaunch
@ readme htm!

/* Initialize Process Stack Pointer */
SP_PROCESS - (unsigned int) &InageSSPROCESS STACKSSZISSLinit;
B scatterscat /* Change Thread modz to Unprivileged and to use the Process Stack */
CONTROL = CONTROL | 3;

/% Flush and refill pipeline with unprivilegad permissions */
__1sb(0xf);

/* Run the main spplication */
DUAL_TIMER test();

ALU_test();

DCT_test();

printf("Test finished!\n");

L

[0 [3] (K1) I 0]
& startup_Cortex-M4 executing debug commancs e s HaDEs

f.¥ i¢ 71 :¥ # Project -> Build Project °

= # {5 > & Project Explorer ® (& #-¢ 5 I start Cortex-M4.axf
startup Cortex-M4.bin & B4 % & 4 -

Ble Edt Source Refactor Navigate Search Project Bun Window Help
o D@y v G RO (B0 Q™ W S

@ e

Streamiine 0. ® 0 /(2 mainc 12 alutestc | [0 dual timer testc | g oct testc 0 & outiine 1 “0
% °|F LA R KR B
v S startup_Cortex-M4 x i Sepeiren s u scsh
b Includes 4 * Named r dles * U umerh
register unsigned int SP_PROCESS _asm(“psp®);
LA™Y n
@ Dedug register unsigned int CONTROL _asm(“control®); 9 sdo.
» @ alu_testc u matnn
» et _test.c . lay a welco age via 3¢ ng *. U definesh
44 oa printf("Cortex-M4 bare-metal startup exasple\n*);
» & defines.n © IMagesSVECTORSS$Base
» (9 dual_timer_test.c . ® processor the location of tor ined from the scatter file © ImagessPROCESS STACKSSZI
AT 15 VIOR = (unsigned int) GImagessVECTORSSsBase; g L
b [2 exceptions.c 19 4 DUAL_TIMER test(vold)
» [ mainc Enadble Interrupt 0-1 = 4 ALU_test(vold)
s NVIC_ISERD = 0x00000003;
» (g retargetc 3 Printe("NVIC_ISERO = Gxx\n*, NVIC_ISERS); # OCT_testivold)
» Rscse Printf("NVIC_IABRO = Oxhx\n\n®, NVIC_IABRO); # s
» §scsh e WPU * »
b (2 umecc o mainivola)
» (3 umech SysTick Tiser *
» makefile )
PA_CortexMaaunch
@ readme ntmi o
B scatterscat " . Chost 260 608 ¢ e the P
o5 CONTROL = CONTROL | 3;
’ * Flush and ref1ll pipeline with 4 pe
1sb(0xf);
* Run the matn applicatt
DUAL_TIMER test();
ALU_test();
OCT_test();
printf(“Test finished!\n");
) =
gl I3 | J
b o) 2 Items selected executing debug commands. e 3004

D. #= % Configuration Database 4L % ° 7.7 it 7| # Window -> Preference ->
DS-5 -> Configuration Database ° 4% Add #%4Z 4 3% 4 User Configuration
Database -



type filter text Configuration Database

b General Settings for the configuration database
b Ant Default Configuration Databases
boCiCHt Name Location
¥ D55 DS-5 Linux and bare-metal targets juserjcad/ARM/DS5/ds5_d515
ARM Assembler DS-5 Android and Linux application targets juser/cad/ARM/DSS5/ds5_d515
b Debugger
Developer Account
General [l I I
scatter File Editor User Configuration Databases
Streamline Name Location : :
Target Configuration Editor Edit
Updates Remove
b Help
b Install/Update Up
b Java Down
b PyDev
b Remote Systems
P Run/Debug [ |
b Team Rebuild database...
Terminal
Restore Defaults | Apply |
'@;‘ Cancel | OK |

, pe

BATH FAHE & - 5 Synopsys > TiEHEX EOPAPERKT 0
SLS/any/external debuggers/ARM/DS-5/configdb o

Name: |Synopsys

Location: |fusrfcadfsynopsysfpa_\.ri rtualizer/cur/SLS/any/external_debuggers/ARM/DS-5/configdb

Cancel | oK |

2Li¥ Rebuild database Bl #i& % {84 OK 4843t > DS-5 i{ 3 PA
%_Debugger if 42 -

-3‘\:%

Configuration database » ¥ 14

Configuration database % F % = 2_ {8 » & F ¥ nZE = - B FF T DS-5
debugger configuration 1/ i £ PA -
# DS-5 )& $uiE H 32 # Run -> Debug Configurations - ** DS-5 Debugger * 4%

Create, manage, and run configurations . -
Create, edit or choose a configuration to launch a D5-5 debugging session. 4

S 4 Configure launch settings from this dialog:

type filter text * - Press the "New' button to create a configuration of the selected type.
type filter text
E cic++ Application [«] =| - Press the 'Duplicate’ button to copy the selected configuration.

] C/C++ Attach to Application 3 - Press the 'Delete’ button to remove the selected configuration.

[©] c/C++ Postmortem Debugger "t - Press the 'Filter' button to configure filtering options.
€] C/C++ Remote Application - Edit or view an existing configuration by selecting it.

PP g g v g
75

A" Iron Python Run Configure launch perspective settings from the 'Perspectives' preference page.

& Iron Python unittes

] Java Applet
[T Java Application
Ju JUnit =
F'ajythcn run
#ijthon unittest

B Launch Group

A [

Filter matched 18 of 18 items

'@;‘ Close | Debug |




F R4 EH New o

I ¢ 5 PA CortexM4 > > Connection 4 | ¥ > if target = Synopsys ->
Example FM_CortexM4 -> Bare Metal Core Debug of Cortex-M4 Subsystem ->
Debug-M4 -

Create, and run ,ﬁ\

5 » [ B e~ Name: [Pa_Cortexma

[type fitter text <~ Connection Files| % Deb r| ‘& 0s S| 0o 3L} t]
[E] c/C++ Application Select target m
[£] C/C+ + Attach to Application Select the manufacturer. board. project type and debug operation to use. Currently selected:

Synopsys / Example_FM_CortexM4 / Bare Metal Core Debug of Cortex-M4 Subsystem / Debug Cortex-M4
[E] c/C++ Postmortem Debugger

[€] c/C++ Remote Application |

~ % DS-5 Debugger b ST-Ericsson =
&% Iron Python Run b Carbon_A9_Example
& Iron Python unittest b Example_FM_CortexAl5x4
Ei Java Applet b Example_FM_CortexAS5
[T Java Application b Example_FM_CortexA57x4
Ju Junit b Example_FM_CortexA5x2
A7 Jython run b Example_FM_CortexA7x4
& Jython unittest b Example_FM_CortexA8
# Launch Group b Example_FM_CortexAg
EA pypev Django b Example_FM_CortexA9x4
43 PyDev Google App Run b Example_FM_CortexM3
& Pytnon Run ~ Example_FM_CortexMa

& Pytnon unittest ~ Bare Metal Core Debug of Cortex-M4 Subsystem
Z, Remote Java Application

b Example_FM_Cortex The currently selected platform Is

b M Synopsys / Example_FM_CortexM4d

R — =

Core connection to the Cortex-M4

Connecti

Bare Metal Debug Connection details determined automatically. |

El | |

Appl
Filter matched 19 of 19 items HE

@ Close | Debug I

** Files & F 7 » & 2 & & 4 » ehsymbol file » 4 & &
${workspace loc:/startup_Cortex-M4/startup_Cortex-M4.axf (7= =r
PA DS5 ALU/DS-5-Workspace/startup_Cortex-M4/startup_Cortex-M4.axf) o

Create, and run
Create. edit or choose a configuration to launch a DS-$ debugging session.
x| 8 - Name: [PA_Cortexma
- Connection s Flles %+ r @os LS 3L ]
[€) c/C++ Application Target Configuration
[€] C/C++ Attach to Application Application on host to download:
[E) c/C++ Postmortem Debugger |||
[€] C/C++ Remote Application .
Flle System... | Workspace... | (] Load syr
= £ DS-S Debugger
Files
&' Iron Python Run Load symbols from file bt |
&’ Iron Python unittest ;I I‘( *. _loc:/stantup_C , C axt)]

&2 Java - Flle System. ‘Work:

e 5 @...
D jave Appication _Fie System...| workspace.|
Ju Junit +|

& Jython run

& Jython unittest

» Launch Group

[ PyDev Django

43 PyDev Google App Run
& Python Run

& Python unittest

Z, Remote Java Application

< J2
0 | | B |

Filter matched 19 of 19 items

@ cose  |[pevus |




** Debugger 4~ F. ® > 3 %_Run Control % Connect only > ¥ 35 %_debugger

g 2

interrupt

restore $ {workspace loc:/startup Cortex-M4.bin} binary 0x0
set SPC=0

delete breakpoints

b main

Ho

Interrupt: & it CPU & {7 ;

restore file binary 0x0: #-rom £§ % 5 I'| target =% 0x0 424> 3
set $PC=0: % 7_PC % 0x0 ;

delete breakpoints: #-a — =t debugger ® KX F_e1¢ ¥rEEF4 S

b main:3k Z_* %21 main function -

Fitdn 4 € & DS-5 4% target PEAL T 0 £ R @ CPU B > Fk 2T - B
72k % 0x0 > F P rom 4% 5 W target 0 =% » &7 - =x CPUH 7/ »

#F_# 17 rom #°CPU #4 7 2 main() function PF#& € % 1+ #4 {7 - 2% %_4F Debug
Configuration 4 » %% % DS-5 ¢©1DS-5debug & # © ¢ * PA CortexM4 % id
BPAZEFRPE 4 -

¥ PA #4382 HDL simulator fx#> % = {8 » 4% DS-5 g5 7 %% 44

F. % % %iE H:EH Window -> Open Perspective -> DS-5 Debug 14 *7 4% 3 DS-5
Debug %@ ° 3t % + = Debug Control 4 % ® ¥ 5§ ¥| PA_ CortexM4 &% %_» 2k

iE 1S R+ 4EE “Connect to Target”ift 35 PA T 5 o

Ple ot Source Refactor Navigate Search Project Bun Window Help J

2500 D |®5| 4|0 ¥ ® o o BRI
43 Debug Control &3 Project Explor | 2] Remote Syste | « Streamiine 0a © O [l Commands 13 Il History & Scripts| Ot varia (% Brea 11 o Regl |4 Bxpr | ) Func, = O
MR RXRK QO >mrDLd Y " FET L

» PA_CortexM4 disconnected d: PA_Cortexid

R
M PA_CortexMa disconnected 5 [ oreapecerios comeny
No 05 Support e

4 mainc & makefile < alu_testc < dual_timer_test.c Jactteste ™ “ O it Disassembly &2 TO0 1iMe ZMo [ B ou *0
.-

Disassembly Information Is not avallable.

register unsigned int SP_PROCESS _asm(“psp*);
register unsigned int CONTROL _asa(“control®);

Printe("Cortex-H4 bare-metal startup exasple\n®);

U definesh

@ ImagessSVECTORSSsBase

VIOR = (unsigned int) GImagesSVECTORSSsBase:
(easigned fat) CLadgetsVECTORSSSBMses @ _ImaoessPROCESS STACKssZIssL =)
o 2
NVIC_ISERD = 0x00000003; M Mo Doo|yse] =0
printf(“NVIC_ISERO = Oxx\n", NVIC_ISERD): =

printe(*NVIC_TABRO = Ox\x\n\n®, NVIC_IABRO):
Uinked: PA_CortexMé *

& PA_CortexM4 disconnected ( Synopsys - Example_FM_CortexM4 )



G. DS-5:f$ PA {8 € #-startup Cortex-M4.axf 2 startup Cortex-M4.bin £ » PA
T4 s 2k Zi2 0k B3 main() function © ¥ #- CPU i f 0x0 &k > o

Elle Eot Source Refactor Navigate Search Project Bun Window Help |

lrvanow.Jo-Jalev-ulﬁuvove- o ’[E
. T A IE 3 -n]( o W Hstory| S scrpts @ O ohvara % Brea 1 Regt | ¥ Expr | ) Func| O
SMN ARG b uno LT LRV XHE
PA_CortexM4 connected YT B Uinked: PA_Cortextid ~
o (Thumb)
= @ARM_Cortex-M4_0 #1 stopped Working directory * e ¢ nm o
0X00000000 interrupt
= Execution stopped at: Ox10034FA4
Ox10034FA4  MOVS ro,ro
restore /user/0S0/Jrchang/PA_DSS_HOL/DS-S!
Restoring Binary file /user/DSD/jrchang/P.
Restoring section 0x00000000 to 0x000
set SPC-0
b main
Breakpoint 1 at 0x00000508
~on file matn.c, line 45
W PA_CortexM4 connected [
NoOSSuppo®
@ maine 28 \_(2 alu_testc (0 dual_ tmer teste | (9 act teste ™2 'u]mmwmyn ¥ 720 Emo i ev[Eoun 0
% 2 %unked:PA Cortexd~ " ARV o %"
36 _decispec(noreturn) void main(void) « [<Next instructions> | n
37( s D & D @r<Next on>[100 u ssh
38 /* Processor starts-up in Privileged Thread Mode using Main Stack */ | Address | Opcode | Disassemdly u tmern
39 vector table
40 /* Named register variables */ @ 0x00000000 oco U swioh
41 register unsigned int SP_PROCESS _asm(*psp"); 0x00000004 0co 0x00000040 u mathn
42 register unsigned int CONTROL __asm(“control®); 0x00000008 oco 0x000004F9
43 0x0000000C oco 0x000004FD U definesh
48 /* Display a welcome message via semihosting */ 0x00000010 0o ° unsign
045 printf("Cortex-M4 bare-metal startup example\n”); 0x00000014 oco 0x00000505
46 0x00000018 00 0x00000509 . ®_ImaqesSPROCESS STACKSSZISSL
47 /* Tell the processor the location of the vector table, obtained from
48 VTOR = (unsigned int) &ImagessVECTORSSSBase;
49
50 /* Enable Interrupt 0-1 */
51 NVIC_ISERO = 0x00000003; .
52 Printf("NVIC_ISERO = Ox%x\n", NVIC_ISERO); Virtualizer external rs envy
53 printf("NVIC_TABRO = Oxwx\n\n", NVIC_TABRO) CADI server started mm",,,, to pd
s4
canr 1 t t 70€
S5 /* Instialize MPU */ SEEVEE 18 (1990108500 or:
= .

I:" W PA_CortexMd connected ( Synopsys - Example_FM_CortexM4 )

¢ * F8 g #_Debug Control =7 Continue #4234 7 > 42;% #-€ % & main()
function °

rrHO8 = 00 0/ v 4 Y P aq‘
] ) 5 0w \-u n -n '-ln

QEos-e” LT LN
. \mnet th Cortentns
e Toe ¢ 28 0 e
¥ MARM Cortanttd 0 #1 viapped on braskpoint #1 Beatering Binary file /user /D90/ | rohng/Ph 055 -q
=5 Ber1oring section 000000080 te BeBRNILUN iete
"t
» s
Brostpeint | ot Beboeseson
o Tile min ¢, Line @
-t
Continee
T ]
I made. ¢
BRRAE 45,5 priatt(“Cartes A Bare-setal siad)
moss ! u-”
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= * Naned register varisbles * eor0ant " ¥ weon
J Foglater wnaigued kot W8 PROCESS el et )i mm :A' "
I repletor emaigued et COR. _seni"controt "}y = o .
oo * Disploy & welcone sessage vie enidey e adond - ”.:.'“l. * agAVICTOR A Ve
[ pratf(*Corten M bare metal startep -.w tererearca e | e
s - Tererensic e 0N ; © PRAGIHIFROCESS, STACKISDIN (o)
br " Processor the Location of the vecter table, sbtaised from 14 terereans - t =
SR (.u.-c i) uu.-ummm.m Vererennes "
N tererensie vy
. wt teveneante e
3 ererenss s
I gt WIC 1SN - Sewat, WIC ISOM) tevesennis v Y
Y pRTWIC AR « ST, WIC LAY ererentt - 1,100,000) VIFtaliies externsl debuppers ot
. arorenns ) - 9, )oten2 | 0L CABE werver started Listening to o
8 1o oy terereanre - e CABE Sarver % repariod o part 200
4 3 ' e terorensie - !
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S N ot commected { Syrepnys - Knamgre FM Conenitd |

41* F5~F6 & &_Debug Conrtol =1 Step ~ Next #-4¢ 8 # 3 (74258 > if € 'ﬁi'l
AR F 0 M T A semi-host 4] 5] & T PA ¢ Console 4L
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1% F8 #A2;N 7% & » »> PA hConsole AL T BLE S % (8 * VCS ¢ ¥
% VCSLog 4% +) o

PRERANEFRE - kAR DT IS I S s

2LiE DS-5 = + = Debug Control 4 % 7 “PA_CortexM4” & f& 3% 2> 4%+ 4
i## "Disconnect from Target" °

- ## HDL #3 B~ Stop”# it > Mt Verilog Ht o

- BEiE pct + & “Stop Simulation”$-4# ©

- BB DS-5-

- MP HDL $4= % -

- BB peto



4. "t

4.1 f kB2 R

A
2 % 4GB 11} iRk 2. x86/64 7 i o F]DS-5 & e 0 - IR RE A e
E‘*‘*ghﬁ— ‘2 PA/DS-5 project ° rﬂt“;ﬁ-iﬂzsﬂné? PIRE o

T3 ki

- Z % 1§ e RHEL 5 Linux & % 2 4p % 2 Linux < &
- #Fzx i * CentOS 6.5 32/64 = ix
Synopsys Platform Architect (PA)%x #:

- H-2013.06SP1

ARM DS-5 5 & :

- d5.150018

HDL g1 Lo (= FEibAp 7 2% 4)
- Cadence INCISIV: 12.20.012

- Synopsys VCS: G-2012.09-SP1

HDL “,f 51 ERA

- Synopsys Verdi/nLint:2013.07

4.2. ﬁ"]"fi T ¥ AR h 5u

A. # f% i ¥ 9 PA 42 5
% Terminal 4& » 45 4 ps -aux | grep Debug/sim » 35 ' process id ° # F 4 » 15

£ kill -9 xxxx (xxxx: process id) °

cicuser@localhost:PA

File Edit View Search Terminal Help

[cicuser@localhost PA]$ ps -aux |grep Debug/sim

Warning: bad syntax, perhaps a bogus '-'? See /usr/share/doc/procps-3.2.8/FAQ

cicuser 6516 0.5 5.4 302392 105172 ? Sl 14:49 0:00 /home/cicuser/PA DS5 ALU/P
A/export/Debug/sim --cwr wait --cwr_properties xml Properties.xml -parameter file=param.ini
cicuser 6539 0.0 0.0 4364 740 pts/1 S+ 14:50 0:00 grep Debug/sim
[cicuser@localhost PA]$ kill -9 6516

[cicuser@localhost PA]S ]




B. F"J“,lrf * i+ ¥ e DS-5 2 5
% Terminal 4& » 35 £ ps -aux | grep model_shell - 35 9} process id ° # ¥ & »

1 4 kill -9 xxxx (xxxx: process id) °



4.3. Exd» PA A ¥ i (E8H)

. & PA DS5 ALU/ P 434 {745 £ source pa_setup.csh 143X T3k 3 S8 7 # I
PA DS5 ALU/PA/ B &34 {74p 4 pet& fxds PA i 425 (Platform Creator) ;
J& pet # it iE H File->Open Project->Project 01 HDL.xml B fxjm T S 4% o

. J&_pct # it i HE Simulation->Project Settings->Build Settings % %_%-#c o #-
“Debug Level”#% % “Maximum (-g3)” » £x# “Enable Instrumentation” °

w1 Z 5 3T “Debug” B (A Bl %)+ R]E H » F$#“Debug in SystemC
Explorer” » fz#+ SystemC Explorer °

. Fx#> SystemC Explorer {6 > A% #4831 £ 5] F 37 “Suspend” B & o i&PF
% % HEH Analysis -> Configure 7 41 Configure Analysis AL % - &% § &
“Bus Analysis” I #%7T # {53 5 BHE > p pF ¢ 0 R “Configure Attributes”
AF o 13 :x“Interval” % Bici: "100ns" 0 EFRHOK R LK 2o

% Terminal AL % $% {745 4 “vpa&”fx# Virtual Prototype Analyzer » fx# i vpa
g pddat Pl A F R vpa ik ¥ B 54 Debug -> Load Image’
g & I “Select Image to Load” 4 % - 3 T “Image file” %
PA_DS5_ALU/DS-5-Workspace/dual_timer_test.axf » % % 4% “Load Image”§* »
RITE I

w ] SystemC Explorer - if 4 2L4% 7% =t 1 £ 5| } ¢ “Resume Suspended
Simulation” B 4% » B|:R#c8 {{ B 434 7 - § Console ﬁia?] DA TN TR
i » £ 3% Suspend B]1% > £ # T “Terminate current simulation” ] &% & %%
Top A ERG A TR o

. EATW P pet £ =X # {7 debug o e Fpt =xiEH  “Debug in VPExplorer” o fx#>
VPExplorer {& » j&_% %LiE H £ # Analysis -> Configure * 1) Configure
Analysis 4R % o & = B A& # i 7] & 5 H ¢ E # Software
Analysis->HARDWARE.ARM > + | ¢ 1 3:¢ 8 ¢h4 $7:5 38 o 9 1% “Function
Trace”4& ¥ #% “OK” S &K % -

CEAFHES > Fads vpa Lo~ S0l -

% 7| VPExplorere 2 B % ] “Design Objective/Monitor Name” #1k 71 % ~;§-E -
7 Current Simulation->HARDWARE - #z3% BusAnalysis 2 ARM->Function
Trace £ 7 #8F 9 i o Bh3% 1 £ 5|1 ih “Resume Suspended Simulation” [B]4% °
BRI B 43 (7 o § Console $is 01 B8 1 ic B8 7 = = 18 > £ 3T “Suspend
current simulation” B]#% » £ #% T “Stop current simulation” B{& 4% & T f
AEERBFRE -

j€_Design Objective/Monitor Name # # > r jf & = 42 % 85 =t BusAnalysis %
Function Trace i% 38 » i ¥ #-4& 47 F L% $|+ R e°°Chart View 4§ o

i% i Function Trace - BusAnalysis (r¥ e ¥ M BLZ R 7307 B IFEF
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Fr k2 g BHR(7 7 gkt &)

Qﬁ'a‘%@%\ RF BEZEPER D TREERT > N EHEEEED -
AR ERACRABRRE X éﬁ— % Terminal 3 {7 “vpexplorer&” fx #

VPEXplorer’ £ % %LiE H File->Open Simulation Results £ # *.cwrrs % % (F¢

3K *% & export/analysis results/latest)

H

v VPExplorer: /home/cicuser/PA_DS5_ALU/PA/export/Debug/sim
File Simulation Analysis Window Help

B #+SCDebug | & Analysis| 1 SW
# Results 5 £ Design Browser = B |22 Chart View 2 SRQAGOWLIG LR P -0
v =N &
8 Al Baseline [Cursor:« v/ [o J
filter text
[ee ¢ Current [Cursora v | (89680 ns |
Design Object/Monitor Name MontorType _ Dotoemtame || L
v [¥] Current Simulation CAEEELEDIS
[+ ARM.IAHB=0ns
¥ [4] HARDWARE 5 ARM.SAHB=0nS

D [ Busanalysis BusAnalysis | PathStats

amba_pv to_timtim m=0ns
ration ARM_[RHB|TLM2AMBAToPV] 10f3.m_ master=0ns
v ReadTans || RAMadapter mMasterSocket=0ns
g RAM_Transactoramba_pv.m=0ns
AR ROMadapter mMasterSocket=0ns
ROM _ambapy_s|PVTOTLM2|20f3.im20Socket=<no

)a

Function Trace Function Trace
Memory Access (LONgStores| Memory Access

ROM Transactoramba_pv m=0ns. OnsTons —— Tons —Tons—Jons ___Tons  Tons | Tons  Tons  TOns
Configure.. amba_pv_to_tim.tim m=0ns Ons[Ons __ ons | ons _ Jons  Tons T Jons  [Ons  [Ons
(5/ARM_SAHB|TLM2AMBAToPV|Lof3.m master=0ns ~ Ons [Ons —Jons | Ons _ Jons  Jons | Jons  fons  JOns

ARM SAHB| TLMZAMBArn ln 1=<no data>

F ResourceStats| + AHB.C 2 3 s port=2.]
[+1APB. an-l 727211727211727

4 WriteDataTit
v 4 Average

wtﬂ?ﬁ;

Configure..

ve Uﬂllxlmi'nmerp APB=00

> [+ Function Traci| _scatterioad =
I !
©)Error | Prope | & Detail |& Conso % . 3¢ BusG i "t ent
rtlib_init
Simulation Output 3| g e l[2F n entry main
woij 8 Configure..| *
y R o) DUAL TIMER test
I pted by Dual Timer2! Find Function..
Jmnu (harﬂle
Test finished! i char common =l

SystemC: simulation stopped by user.

Post processing bus path analysis data...
GDB stub port 12346 closed.

0) Simulation terminated by signal 11

— ) || ) m ) ||

terminated




