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LAB 12: Interrupt Controller
& Interrupt Service Routines on EASY Platform
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i3 /i ARM Interrupt Service Routine

239 % % % 4Lt dhinterrupt Controller
#-T L% iEVivado & = 0 T A FPGAY & &
Interrupt Service Routine
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Interrupts by External Signals

mouse  keyboard  printer  monitor

r on-line —\\
IRQ_1 S -
JReset \ / ‘
CPU disk USB controller graphics
controller adapter

IRQ_0

Timer

memory
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ARM ¥ &1 4%

& ARMHCAEJE % 75 7HEE (7 S
User mode(usr) : ARM&JE B it § 47 B 3 74 ik
System mode(sys) FEE G Bl (T AT
Supervisor mode(svc) * 3% (T k sid * iR 0
Abort mode(abt) : § B~ F R & 4y £ 4 FEPFIE M 3ZHCS
Interrupt mode(irg) @ * *tid * ¢ ErJE
Fast Interrupt mode(frq) N A @@,J i AT
Undefined mode(und) * 8 ] R T& cdp 4 34 7 FF& » 22455

& ARMen?t 3R 48 ¢ %121 82 d IRQ(Interrupt Request) %
FIQ(Fast Interrupt Request) s & 20 5L%r K 374

> % IRQ FIQ# /g 3 FF > BIARM CPU#-¢ 35 1 chi& » IRQ2 FIQHS
;¢ (if interrupt enabled)
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ARM interrupt vector table

4 ARM interrupt vector table(oxooo00000~0x0000001F)

0x00000000 Reset Interrupt Vector
0x00000004 Undefined Interrupt Vector
0x00000008 Software Interrupt Vector : Trap
0x0000000c Prefetch Abort Interrupt Vector
0x00000010 Data Abort Interrupt Vector
0x00000014 reserved
0x00000018 Interrupt Request Vector
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0x0000001c Fast Interrupt Request Vector
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ARM ® %770 4%

- g |RQ5]7? P4
(1)B* 3] PC = 0x00000018 i~ 4 (normal address)
(2)At 0x18, usually a jump-like instruction to the ISR.

Exception types Mode Normal address | High vector address
Reset Supervisor | 0x00000000 | OXFFFFO000
Undefined instructions | Undefined | 0x00000004 | OxFFFFO004
Software interrupt (SWI) | Supervisor | 0x00000008 | OXFFFFO008
[nstruction prefetch abort [ Abort 0x0000000C [ OXFFFFODOC

Data access abort Abort 0x00000010 OxFFEFO0T0
[RQ (Interrupt) IRQ 0x00000018 OxFFEFOO18
F1Q (Fast interrupt) FIQ 0x0000001C | OXFFFFOO1C
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4 Su b aninterrupts

$ B LT ek AL > F deviceE & k ALPRIRPE
R AR
1. Polling:

B i3 H e ;V3KI1/0 device2 CPUE L » I/O device & & #-
information=z i&status register » CPU ¢ % #p |+ e 3 status
register X {¥ &+ F & R i3 cdevice

e polling = #E% € %7 CPU s

2. Interrupt-driven |/O

%+ Device ¥ & FR:}Z»E%,]*’? [IRQ > F % Sz F)iE BIRQIUEL
P 2RI T o BT Fol ¥ f""ﬁ%[?%°
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Interrupt controller

* |[RQE_¥ Interrupt controller?7 @ &7 > Interrupt controller&_id #%
DevicefrCPUE & #5238 » — B Deviced 2 ° ¥7{s » F KiF® %7
Al EegEg g > A Hed s I CPU -

Vv iIBJ/ETHY
1. Handle multiple interrupts
2.5 # Asynchronous Interrupt
3. Fx T 3142 interrupt ek 3
4. $& = multilevel interrupt=r4s ] (Priority)
5. /&%= i interrupt #7¥ J& 77 handler (a2 475" )

External 1/0
System timer —\\ IRO— CPU

"'“-.h__‘_‘
Keyboard ——

Parallel port —{ 1RCnhtl
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Device % 1! ¢ %773
Interrupt Controller

Controller % 7' IRQZF
CPU
Controller Ack™ Device

CPU#kInterruptis » B* 3]
ISR 18 2 34 {7 7% Device
eInterrupt Handler
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Hardware Interrupt ELANHY ffe /8

Interrupt ControllerixzDevice® %t
Controller ¢ rig £ 7% i Devices 1} eri@ %72 pt
Device® ¥rerif i 4 o

Interrupt Controller iz 4 #73 3¢ 11 ¢ %7 Device
il L g T S 1 ¢ BTCPU 0 i 3% Device
F ANIRQXCPU » 1w B 3% Device IRQ Ack » %
7+ Deviceri? #re Sk @i o

CPU {ISR*® ¢ #4RInterrupt Controllerph 38 % 45
H 7R & Device#* 1% 11 eIRQ » T &d? 3% Device s
Interrupt Handler -
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Hardware Interrupt ELAAHY AR /8

Devicel & Device2 send request
to Interrupt Controller

ARM

CPU Core i

| Decoderul | Mux o

IntMem.

Controller Interrupt CPU for Devicel

ARM
CPU Core

v ) 4
‘ Decoder« ‘ ‘ Mux
IntMem-

IRCntl

IRCnt| Wrapper+
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Example AMBA SYstem (EASY)
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EASY-E = (ARM processor)

Master

ARM

IRCntl_top

IRCntl

CPU Core

Mux M25«

!

Decoder«

TimerSlave_top TimerSlave_top Tu be..-
Default

IntMem..

ExtMem.
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& Tool used :
1. ARM DS-5

. 41 * DS-5:7ARM Cross Compiler:#-C##& = arm assemblyf-machine code
2. Mentor Modelsim

« 7% 52 hwave kZ%ECPUIrAHBH(E G
3. Vivado 2014.4

d BB fs T LB iEVivado & = = bith

4. Nexys 4 DDR board
o A L BHEARKT ST FPGAY T * F S b ehl/OBkE G
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7 E(-)

& BEASY ! R i‘g i Interrupt 1/0O > & Interrupt
Controller R v];c % #&Devicesinterrupt » % 11IRQ
3 ¢ %rCPU

1. 3¢ 7 einterrupt Controller 53& (T4 4] i 4 IRCht

+. B] ®_IRCntl#Memory Mappingi= % » T :
0x57000000 | pending

7 = ¥ 32-bitsregister 3 *zpendingfrcleanhiE

A LBHRSNEE o 0x57000004 clean
0x57000008 Z£H

pending: § 7 103 11 ¢ &rpe g A pendingiz42
4P w H_ IR IEI0F ) eninterrupt(IRQ)
i% |CPU -
clean :CPUJzI|IRQz {¢ » & 7 pending % ad2
&

O
o)
=
S
-
e
@
=
>
=S
o
-
=
)
9!
e
c
=
)
Q
S
Q
0p
<
%
e
@
=
—
Q
o
o
=
Q
et
o
<

%107 %7 > CPU/JE = { %‘frpendlng#B OXS7FFFFFF = H
ff e Flcleantt £ 22 & > T ¥ £ 4o
pendingi 3 16
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2. % 1/O device® J! erinterrupt = # 4 IRCntli% 11 IRQZ. {é
IRCntl ¢ % 3% deviceit 5LAck=1 > £ FriZdevice® 1 ’L‘t/«*@/— T R
o 7 MfinterruptI BT KT 0 FdZw & 1 0 € ¥device
Ack=0

IRCntl 7 16 bits input#%r = (HIRQSource) »
¥ ;f:r16 i# Interrupt devicesninterrupt
alwaysl (posedge (nCLE))

begin @ pending register» 2% & 16 bits(¥ &

if (~nIRQ) 37816 % input %r) » #7114 § HIRQSource 3
% bits % 1(F FF3 1% % % F hinterrupt

AckTemp = pending[_ 5:0]
S gl ] k R)PF > pending register & ¢ 7 11# bits
else g 351 o
AckTemp = 16'h0000; o
end @ IRCntl Ack output(HIRQAck)» .16
bitset 4% v 16 B device » #7171 = Bl3E
assign HIRQAck = AckTemp ; % 51 3 P = A pendingfideviceft F]Ack =1 -
3. mT Ly T|mer1ﬂ}rTlmer2m§ FlBc— TLAOPERE {23 Ditimer_irt

F]IRCntl® 2 # $% 5 o% i Timeri pending -
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BIPRORSE RIS

T(-)

4. 3 BEASYE 374 Timer:IRQ rACKHR e ———

S/ Interrupt Signals

wire Timerl ACK;
wire Timer2 RACK;
wire Timerl IRQ;
wire Timer2 IRQ;

5. ¥ #Timerl{rTimer2 a3l 5 3% 1
HIRQSourcefrHIRQAck™r iz

]IRCntler

IRCntlSlave top IRCntl (
// Input signal from System

TimersSlave top Timerl( //BHB Bus Input
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//BHB Bus Input

> .HCLK (HCLK) ,
/_‘—l_'. B . -HCLK (HCLE) , .HRESET n  (HRESETn),
B .HRESET n  (HRESETn) , .HADDRS (HADDR) ,
¥] = IRCntl#_r4 Fixed priority 4 .HADDRS (HADDR) , .HTRANSS  (HTRANS) ,
ST, .HTRENSS (HTRENS) SHWRITES — (HWRITE) ,
# 3% (HIRQSource[15] > HIRQSource R — .HSIZES (HSIZE),
RS ES —==h .HWDATAS (HWDATA)
[14] > HIRQSource[13].....) -HSIZES (HSIZE), .HSELS (HSEL_TRCntl),
. HWDATAS (HWDATR) , .HREADYS (HREADY)
.HSELS (HSEL Timerl), //RHB Bus Output
N .HRELDYS (HRERDY) , .HRDATAS (HRDATA IRCntl),
F T #-Timerld: J HIRQSOUFCG[].S] //AHB Bus Output .HREADYOUTS (HREADY IRCntl),
Timer2#: ¥|HIRQSource[14] - .HRDATAS (HRDATA Timerl), PHRESPS (HRESP_IRCntl),

HIRQAck - &

HBETE -

Hint:
{ ,

{12'h000},{2'b00} }

.HREADYOUTS {HRERDE_Timerl},

.HRESPS

//From IRC

LRCKE (
//From IP
.IRD

)y

(HRESP Timesrl),
ntl to Z;

).
to IRCntl

( )

//From Device to IP
.HIRQSource ( ),
//From IP to Device
.HIRQAck ( ),

//From IP to Core
.nIRQ ( )
)




7 E(-)

@)
e
3
2
o 6. B:4% 2 ¢ flab3_1->testcode->C->main_function.c
@
> K T Timerl{rTimer2 59ENABLEf-VALUE=E > mapping iz § 4
=
O
=) . .
= Timer1 Timer2
O
— volatile int* Timerl ;
= volatite dots Tiaags 0x50000000 | ENABLE ox510000000 ENABLE
m r
2 Timerl = (int*) 0x50000000; 0x50000004 | VALUE ox51000004| VALUE
o : LA
T:!.merl[?] ‘1, W’E e
g) Timer1[1] = 100 ; 0x50000008 = = 0x51000008 = =
%
c"D" Timer2 = (int*) 0x51000000;
3 Timer2[0] = 1;
— Timer2[1] = 90 ;
Q)
o
O
B asl i
= OXSOFFFFFF Z®H OX51FFFFEE TH
<

@S¢ 3517 ¥ J testcode. txt I 48 ® F]” xxxx/Lab3_1/testcode” 19
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7.2 i g AV 5 I Timerl- 4 :".timer_irtfr%:% Fpending » ACKA% 3
X ts > Timerleftimer_irt™ & Xk > @ Timer2<ftimer_irt ¢ — & 3=

% #TimerlilRQiAx 4 € #AJL v o

’-’**? fe v

10000001

00000000 51000004
00000001

000000030000000 [ﬁ]mnuannnuuunnann

oomooooooomoooeo [ [ [ [ 7T 7T Ji0d00umoononn
oooooooooooodooocoongeonoooooe T T T T T [ [ Tjeooooooooooopeomooooopoooooos | ]
0000000000000000000000300D00000¢ |
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(=)

1. CPU enable Timerl, Timer2 2. Timerl & Timer2 request to IRCntl

o

Master
ARM
CPU Core

Master

ARM

CPU Core
v ¥
h 4 Decoder. | Mux S2M. |

A
| Mux S2M-
TimerSlave_top TimerSlave_top Tube.
Default

i IntMem

ExtMem.

IRCntl_top

IRCntl_top

IRCntl

IRCntl

Arbiters

Decoder- TimerSlave_top

Default

Elaved

Ti ppel ppe

IRQ~ IRCntl_top

ARM
CPU Core

IRCntl

Mux M2S+
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‘ Mux 52M«

‘ Decoder«

_

Default

Slave« 2 1
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;}aa_ B 2 ig — 1B %k p FPGA4F } «mSwitch Interrupt > - 3%
13 {

—

B i3 ¥ chinterrupt Service Routine(ISR functlon)
igp wEASY.VATH input  SWI_IRQ ... coee ¢
output LED1_ACK
2. T-de iR iE RIET|IRCntlsHHIRQSourcefr
HIRQAck = top bit ’
frpat —

IRCntlslave top IRCntl ( input SW1_IRQ;
// Input signal from System output LED1 ACK;

‘E:Jﬂ:ﬁ‘

// wire nkEIQ:
/S /AHB Bus Input -
«HCLE (HCLK) , wire I’lIRQ ;
SHRESET n (HRESETn) ,
. HADDRS (HADDR) ,
. HTEANSS (HTRANS) ,
HWRITES (HWRITE) ,
.HSIZES (HSIZE) ,
. HWDATAS (HWDATRA) ,
.HSELS (HSEL IRCntl),
. HREADYS (HREADY) ,
/S /AHEB Bus Output
. HRDATAS (HRDATA IRCntl),
.HREADYOUTS (HREADY IRCntl),
-.HRESPS (HRESP TRCntl),
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/S /From IRCntl to Core
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# e(2)

.F,a T 8+ FF Lab3_2- >testcode >init.s > & 4 _testcode.txt x sufg 3\
% @init.s3 FF 8 2.3 B i chmain_function.cfrisr.c link4= % o

20

©
C
®
—_
=
@)
>
~= -
g ; 21 mrs r(,cpsr
—t 5 22 bic r0,x0,#0x1
E 6 ENTRY ; mark the first instruction to call 23 msr cpsr, rl
() 7 ARM interrupt vector table o mov rl,#0x20000
m =>»| b BOOT_CODE 0x0 5 mov sp,rl ;IRQ mode sp is initialized, value is 0x20000
S 9 nop 0Ox4 26
Q_ 10 nop 0x8 27 orr r0,r0, #0x1

11 nop Oxc B bic r0,r0, #0xal
U) 12 nep 0x10 29 msr cpsr,r0 ;Retrun SVC mode, and set IRQ enable
‘5) -13 nop o 0x14 30 mov lr,pc
— i? ldr pe,=irq 1sr 0x18 31 ldr pc,=main_function > main_function.c
() - nop Ox1c 32 {
3 16 33 END CODE _

17¥BOOT_CODE -

2

— 18 Tov r0, $0x10000 ,Lf mov rl12,#0x20000004
m 19 mov sp,r0 VC mode sp is initialized, wvalue is 0x10000 35 mov rl3, #0x4
O- 36 str rl3, [rl2]
o Isr.c
= { *Interrupt*
ook >
< )
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B @ enterrupt controller& 3 3% = iBinterrupt source:
SW_IRQ ~ Timerl IRQ ~ Timer2_IRQ
4. 7 B Lab3_2->testcode->C->isr.c 7 = 1 Z v eFR A4 o
void  irg irg isr(void) IRCntl
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volatile int *tube = (int*) 0=x2Z0000000;
volatile int *IRCntl = (int*) 0x57000000; .
ox57000000 | pending
tube[0] = "I’
tube[0] = 'R' ;
tube[0] = '0' ;
cubel0] = "nt 0x57000004 clean
ZH
if (IRCntl[0]=—=0xE8000) /R swEHE intterrupt » 52iETubeEJHY "*LED" 0X57000008
{
}
else if(IRCntl[0]==0=4000) /IEETiner 1 &8 8Yintterrupt » EHEETube I "Terl™
{
}
else if(IRCntl[0]==0x2000) S/ EETimer28E 8 intterrupt » FBEETube I "Texr2 ™
{
! yan
0
OX57FFFFFF ZEH
/B cleanfEE A pendingfI{E - B¥fpending®E A 0x0
IRCntl[1] =
IRCntl[0] =

25
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testbench(TBTic) =% & P# ¥ 8L %5SW_IRQ=13]EASY-T
& eTBTic:ESW1_IRQ input 25uspF & 3t1 > = 7 &
F R

) j—\‘, fFBi%é %Z‘

5. & EASY 7TH chinput(SW1_IRQ)%& * Modelsimfi-#z » % % EASY
r’ -

WSIM 77> run
### Loading internal memcry, Based Rddr
#4# Load internal memory Complete #%#
### Loading External memory, Based Rddr = 0x40000000, Length = 0x00008000 ##%
#4# Load internal memory Complete #%#

# TUBE: Hellc ELSY!

# TUBE: IRQ
# TUBE: Terl
# TUBE: IRQ
# TUBE: TerzZ
# TUBE: IRQ
F T s RO
<l: TUBE: *L
# TUBE: IRQ
# TUBE: Ter2
# TUBE: IRQ
# TUBE: Terl
# TUBE: IRQ
# TUBE: Ter2
# TUBE: IRQ
# TUBE: Terl

# TUBE: IR

# TURE: IEQ
26
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0x04000000 ###

0x00000000, Length




} iE(=

& View->wave->file->Load->#7 B lab3-2.do sk 54, » BLE
Timerl ~ Timer24rIRCntlz_ B el i% o

— Timer1
4 HSELT 0
B4 ENABLE 1
o4 VALLE 100 o0
n4 HADDR 50000004 {oopoogon TYs0000004
4 Ak 1
. titmer_itr 0 I
B4 number_cumnt 7 I Y
B4 ENABLE 00000001 {oooooot
o4 VALLE 100 o0
— Timerz
4 HSELT 0 1l
04 EMABLE 1 il
o4 VALLE i ]
n4 HADDR 51000004 {oopoooon (1151000004
4 Ak 0
4. timer_tr 1
B4 number_curnt I
B4 ENABLE 00000001 {ooooonot
o4 VALLE i ]
— IRCnl
4 HSELT 0 ‘ [ 1l | [l
£ HWRITE 1 \
o4 HADDR 57000000 {00000000 [E7000000  [Y57000000 [E7an00000 |E7000600 G} [E7000000
B4 HRGSource 0010000000000000° $0000000000000000 {001 0000000000000 {[010000000.. {170000000000G000 | {0110000000000000 {001 0070000000000 [00000000...T {01 0000000000000 I_Jootoooaoog
B4 HWOATA 00000000 TN 6 O 0 O O A0 T T o O MO A0 80 G o 4 O 6
B-4. HRDATA 00002000 [0000000 {Do0m4000 [D00ozaag [00008000 [ooog400n [0000g000
B84 HRGSourcesel 00002000 {0000 Jinonaznoo 00004000 Joo0acon [ Joobogoao [0000z000 [0ono000 | {o0004000 [booozona
4. HRGACK 4000 odn 14000 Ieoon GO J000  FIT ] TV
g4 pending 00004000 [o0noaaao (00004000 ] JononEanD Janon4don Jononzan |anna4000
B4 clean 00000000 [0000000 Iboooogon Jonoodgog [oonogang Jonogogog (T
4 nIRG i I 1 I 1 |

Alojeloge waisAg pue ainjoaliydly Jayndwo)
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FiH(z)=3

® i FEERFIT(Z )5 N > ZEASYT 2B S FPGAYR
3 i® Switch =rinterrupt > I 5 & 78 i H ISR > 2K {8 )
* Vivado & = 7 BT I FPGAFE + &35 o

€ ECPUT 15 GUARTY @ ¢ B3 5L § M iag B b 24 4
I RO '@‘SWItCh’% e T

> » =
e o ?¥ >

% ‘ \ »
A

O
o)
=
S
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Q = F
3

©

c CHIP

ﬂ

D

-

> Master

) " SW_E_IRQ«
o ARM IRQ.

- SW_C_IRQ-
— CPU Core

9] SW_W_IRQ-
Q .

(- RISC32(Wrapper) Arbiter.

) Mux M2S.

D

Q

-

o

(0))

<

sﬂ_ Decoder« Mux «

L S2M. UART. Default

3 IntMem- Slave«

— LAl

Q

O

o

m PC. v

ﬁ

O

< e
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FE(z)—F A

1. B /éli—g‘ m 7\Vivado 2014.4 module EASY |

HCLK,
. . HEESETn,
File -> Open Project sare_xst,
B ExSYSLab3 -> vivado -> [ab10.xpr .

alarm,

2. & EASY.ATHi Interrupt input /IRCntl -
SW_C_IRQ,
3. 314 #zCrossCompiler-> main_function SR,
LED C_ACK,

#-i 4 crtestcode.txt 1 * 2coe.exe ey
£ i = |ab.coe
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input HCLEK;
IRCntlSlave_ top IRCntl ( '-_anl'lt HRESETn;
A Inmput signal from System input uart_rst H
input rH;
J/FAHB Bus Input ! . .
LHCLE (clkS5MHZ) , output lock:
\HRESET n (HRESETn),. output Tx:
.HADDRS (HADDR) , output LED 7:
.HTRANSS (HTRALNS), ) _ -
.HWRITES (HWRITE), output alarm;
.HSIZES (HSIZE),
.HWDATAS (HWDATZ), input SW C IRQ:
.HSELS (HSEL_IRCntl), B - =
\HREADYS (HREADY), Input SW_E IRQ:;
S /ALHB Bus Output input S5W W IRQ:
.HRDATAS (HRDATZ IRCntl), - -
\HREADYOUTS (HREADY IRCntl),
.HRESES (HRESP_IRCntl), output LED C ACK:
output LED E ACK;
S fFrom Device tao IP ) . . .
.HIRQSource ( {SW_C_IRQ,SW E_IRQ,SW W _IRQ,13'bO0: ), output LED W _ACK:
J/fFrom IP to Device
.HIRQAck ({LED_C_ACH,LED E ACK,LED W_RACK:),
S FfFrom IP to Core 31

.nIRG (nIRG)
)}z

The Institute of Computer and Communication Engineering, NCKU



@)
O
=
©
C
ﬁ
9)
I
p
-
O
=
—
¢))
@)
”
c
S
®
Q
)
(@}
0]
<
(0))
ﬁ
¢)
=
=
Q
O
O
]
Q
ﬂ
3
<

4. #-HierarchyUpdateik & = “NO Update, Manual Compile Order” ™ if &7
ﬁ%%ﬁ%ﬁ%ﬂ@ﬁo

- Su:uurce I'Inde Prc:pertuas ) Ctrl+E
---..vi- me_ [ OpenFil Alt+0
h Higrarchy Update r Lutormatic Tpdate and Compile Ooder
| @ Refresh Hierarchy Avutomatic Tpdate, Manusl Compile Order
IP Hieraschy 1w | NoUpdate, Manual Compile Order

oy wetaz Top

Pt M1~ 1a] TandaAd -

5. 4cfe 2_ w0 lab o #-9% = A4 ﬁﬂlab.coef s Rige o
2k Hierarchy ¥ mem_top -> u_block_mem > % Other Options4" F ™ §% »
lab.coe » % = {4 3% T Generate 2 2 Frerzc Ay o

Component Name | blk_mem_gen 0

Baze | Port A Option:< Other Oplions | Sunumary

Pipeline Stages within Mux | 0 P Size: Bl

Temory Initialization

Load Init Fle

Coe File | 44440 SesonrehETEE FEERNS olutiontLabSSE ab coe 32
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6. 4 Program and Dubug™ ¢rGenerate Bitstream -

7.5 = {5 Open Targeti% B~4= + > Program Device#-F #1& » FPGA o
A 2 ity ¥ #./vivado/lab10.runs/impl_1

AL A U L et L kA A ] WP A A R BT 1 N ] e ik A ik,

4 Program and Debug 4 Progyam and Debug
5 Bitstreaun Settings _ 3 Bitstresn Settings
Qﬂ CGrenerate Bitstream
4 E Hardweare Manager
W Cpen Target

q’ﬂ Grenerate Bitetream ) I

‘ Ea Oinen Hardwae M . Genexsl | Properties | Options | Log | Reports | Messages
W Open Target \ Design Runs
@ Program Dey p  OpelNfiw Target...

i+ :
% 104 Cont B localhost 3121, xling_tefDiglent’2102937441904, PAR AM FREQUENCY 15000000
== R lmu\.-'e_.l COnm:Os 1

8. drfe 2_wilab » % % :H{8piettyZ 5 3+ 2 > @ 4R o
A 35 AIUSBe &AL 0 L B £xPietty srpuTTYH-5S 18 (738 4R
1% P~ Serial -> Serial line (Ex: COM5) & Speed (38400) -> Open

g ? E|EE (COM A LPT) Specity the destination you want to connect to
.JF Intel(R) Active Management Technology - SOL (COM3) Seial line Speed
7 USB Serial Port (Coms)| COM5 38400
..... T e Connection type:
i ';f EFEEE (COMD (T Raw () Telnet () Rlogin ) 55H @ Seral
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0.

—void main_function ()
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1! = '‘n' ;

\RTI = 'H' ; TART[0D] = '&'

RTI = '1" ; DART[O] = '1°

RT[0] = 'o' ; TART[O] = "Wt'

\RTI = 'E' ; TART[0D] = "4&°
JART[O0] = 'S ; O&RT[OD] = 'T"
JART[O] = '!" ; UART[O] = "'n'
vhile (134

TART[O] = "1 ; for(i=0;1<20000;
MART[O] = '2' ; for(i=0;1<20000;
TART[O] = '3' ; for(i=0;i<20000;
TART[O] = "4' ; for(i=0;1<20000;
UART[O] = '5" ; fTor{i=0;i=20000;
UARET[O] = "Wttty Tor(i=0;i<20000;

FIT(=)—% A&

atile int *JAET = (int*) 0x20000000;

i++711{}
i++711{1}
i+ 1}
i++711{1}
i++314}
i++711{}

i# main_function.cep

g
€ B BAEIY BN 7 e

dp

% Z_CPU$TUARTE" = ”Hello EASY! {¢

11712345\t12345...." 4 B]#7ow

| & (coms) [56x20] e s

BEC) #/EE BRMV FsWwW) ERO) Z=EH)
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FiT(=)—% A4

10. 28 PEE$SW_E~SW_C~SW Wikdds T3 » 7 1 B I A4 m )

—

® ¢ w ¥main_function¥ g "Liw Bl M 88 o (B F]ISR- X 8 € B
M- BF A g NGRS BEAF AP BRI 'L%%%iaﬁﬂﬁﬁé
B e ‘&4 sample$|Switch Interrupt 45 £ =x 7 1)

¢ 5 FICPUBFTIISR® » $HUARTE & E4 ohE ~ C~ W3 = >

@ (COMS) [56x20] e
ERC) R|EE EREM |:W Z2FHO) HEH)

FFFFFE
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ftp : 140.116. 164. 235
> TREL/ %A% . co2016
DeadLine:## == (1/13)8t + 12:00
® TA Contact Information:
> BAcis 48 ¢ franksaifranksai@gmail. com
> Rm 92617
» Office hour : (Tues)1300~1500 ~ (Wed)1300~1400
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