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1  ULINK2 5 sPc1068 &

ULINK2 &L 2% 57 #5 5 R ITAG £ 10, W& 1-1 Fior. Hrf, ARM 20-pin, 2.54mm % & T ARM
SRR PR ITAG 210 . iZ3 M5 5w L 1-2 fiEE 1-1 Fiows

B 1-1. ULINK2 &880

ARM 10-pin, 1.27mm (0.057)
Reserved

ST 14-pin

OCDS 16-pin

ARM 20-pin, 2.54mm (0.1")
ARM 20-pin, 2.00mm (0.079")

R8 o
000000000
B 0000000000 ® g *

& 1-2. ARM 20-PIN 0O

ARM 20-PIM Interface
VEC 1| O O | 2 WCC joptional)
TRST 3| O O 4 GND
T 5| O O | 6 GND
™S 7| 0 O | 8 GND
TCLK 8/ O O | 10 GND
RTCHK 11I O 0O | 12 GND
TDD 13| O O | 14 GND
RESET 15| O O | 16 GND
N 17| O O | 18 GND
NiC 19| O O | 20 GND
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£ 1-1. FHEITAG BOEESEX

Signal Connects to...

TMS Test Mode State pin — Use 100K Ohm pull-up resistor to VCC

TDO Test Data Out pin

RTCK JTAG Return Test Clock

TDI Test Data In pin — Use 100K Ohm pull-up resistor to VCC

TRST Test Reset/ pin — Use 100K Ohm pull-up resistor to VCC

TCLK Test Clock pin — Use 100K Ohm pull-down resistor to GND

VCC Positive Supply Voltage — Power supply for JTAG interface drivers

GND Digital ground
RESET RSTIN/ pin — Connect this pin to the (active low) reset input of the target CPU

TER ] SPC1068 5 A #E4T N F & G FE R, 75 B4 H 4 H ULINK2 BEATFE 71KV ULINK2
5 spc1068 &I 1-3 Fion. # 1-2 O8N EARR) PIN EREC &

1-3. ULINK2 5 SPC1068 Syt

— \ It

# 1-2. ULINK2 5 sPC1068 & filiE#:

ULINK2 SPC1068
™S GPIO16

TDO GPIO17

RTCK /

DI GPIO15

TRST TRSTn

TCLK GPIO18

vce VDD (+3.3V)
GND GND

RESET /
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KEIL 3F3Z T ULINK2 Bt B

N

FEZ2%% KEIL MDK I, BRPF 2 BRINZ2 3% ULINK2 B 993 . #2838 1-1 4% ULINK2 5 SPC1068 %

%, SRR B IXINFTIF KEIL B4, A

Ze RS AR, B SR .

. \
B 2-1. Options for Target X iEHE
r ~
kA Options for Target "uart_printf’ @
Device Target |Output | Listing|User |C/C+ |hsn | Linker Utilities
ARM Cortex-M3
Code Generation
al (MHz): [0 ARM Compiler:  [Use latest installed version v |
Operating system: |N0ne j
System Viewer File: ™ Use Cross-Module Optimization
| J [ Use MicroLIB [ Big Endian
[~ Use Custom File
Read/Only Memory Areas Read/Write Memory Areas
[ default  off-chip Start Size Startup default  off-chip Start Size Maolnit
™ ROM: a © RAMT: | | r
™ ROMZ: e ~ RAmZ | | r
™ ROM3: e r RAaM3: | | r
on-chip on-chip
' ¥ |ROM{: |EcIFFFB000  [RxB00D & F  IRaM1: [Bx2DDD0000  [Bx4000 |—
| I IROM2: r  IRAMZ: | | r
| 0K [ [ camest || pefaiis |

%4 Debug TR, SF WA 2-2 Frosi Al
MR T
B 2-2.

o A HEPRICHI N A 2 Debug N R ERE

Debug it & 5[

-
Options for Target "FWLIb"
g

Tevice ] Target] Output ] Listing] User ] C/CH+ ] B=m

| Linker Debug |Utilities |

" Use Simulator

Settings Il': Use: |ULINK2;’MECortex Debugger j

™ Limit Speed to Real-Time

[v Load Application at Startup [+ Run to main()

I |¥ Load Application at Startup
e

[¥ Run to main{)

Initialization File:

Initialization File:

Restore Debug Session Settings

[v Breakpoirts v Toolbox

¥ Watch Windows & Peformance Analyzer
[v System Viewer

S]]

v Memory Display

o o |

Restore Debug Session Settings
[v Breakpoints v Toolbox
W Watch Windows

[+ Memory Display ¥ System Viewer

CPUDLL: Parameter: Driver DLL: Parameter:
SARMCM3.DLL SARMCM3.DLL
Dialog DLL: Parameter: Dialog DLL: Parameter:
DCM.DLL -pCM3 |TCMDLL |pCM3
)4 | Cancel | Defaults | Help

& 2-2 FroR SR, 25 07 F R B 9% A S B 1T,

A D)5 55 B A R AR O BRI T AR
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SERRIETE, kFE ] ULINK2/ME Cortex Debugger i&TH o Semss [far 25 ULINK2 %
FIRE, WE 2-3 Fion. ATLAER], @i AES HI Debug targets {5 S, FHH ULINK2 %
A UCI R RS TAER): B, MIZRET ULINK2 B AT . Mk, 7EH ULINK2 JERAR P, &
T 7 VA AT ULINK2 1482 5 1R A, 0 3% HE P 2-3 it & Connect & Reset Options,

Reset /7 \i% % SYSRESETREQ. U4k, SPC1068 it F 3 £F JITAG #1 SWD Wl Debug ¥, F /2w
DIRE R BT E .

B 2-3.  ULINK2 ¥ BAHEE

Cortex-M Target Driver Setup - - | S

Debug ]Trace ] Flash Downloadl

ULINK USE - JTAG/SW Adapter JTAG Device Chain

Serial Mo: [VD168AVR - IDCODE Device Name IR len
TDO § (@ x4BADD477  ARM CoreSight JTAG-DP 4 | |

ULINK Version: |ULINK2

Device Family: |Cortex-M TODI
Firmware Version: |V2.03 5 Mutomatic Detection ,7

W sw) 4@' (" Manual Corfiguration |

MaxClock: [1MHz | | | AP: [00

Debug

Connect & Fleset Options Cache Options Download Options
Connect: |Momal hd RS |SYSRESETREQ RS v Cache Code I Verify Code Download
¥ Reset after Connect ¥ Cache Memory [ Download to Flash

0K | Cancel Help

ROk, EE 2.2 9, TAVERA WAL Load Application at Startup 1 Run to main(). HH
Load Application at Startup T2 A2 EAJ %K, Run to main()iE TR IE 75 B th @ BAE A ik,

R 21 3% Run to main()i£ i, 2453 Debug ARG, FEF < EH% Run 3| main MBI, W
2-4 s MR, TS BEA /A% Run to main()i& T, 2743157 Boot Loader F2£/F AL, WK 2-5

Fiox, SEETTER FRRT main R E— AW A, R RHIEGE TR T FS B, T S PUE AT E
WrAAL, W& 2-6 Fios.
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/A)3% Run to main()iE Wiz T4 £

File Flgsh Debug

NEda@ » @9
EEBO BTG U]

Registers

Edit View Project

| =

Begister [ Velue |

“Core

0200000000
0200000000
0200000000

Thread

Privileged
Stack HsP
States 2494794
Sec 0.24947940

Peripherals

|®

Tools

Disassembly

SVCS Window Help
IE 1| & en

L E=R R

7

Sys_Init():

[Erroject | B Registers

Command

ox1FFFeBl8 F7FFFES0 BL.W Sys_Init (OX1EFFFEE3C)
CLOCK_InictWithRCO (CLOCK HCLE_24MHZ) :
Ox1FFFEBIC 2000 MoVS 0, $0x00 |j|
e mmnsan_n s e A e e e e -
] mainc - x
1 #include "spcl068.h" -
2 #include <stdio.n> M
3
4
5 int -main()
L1=1s
> 7 || -Sys_Inic(): E
9 | - -CLOCR_InitWithRCG(CLOCK_HCLE_24MHZ) :
10
11 | - -Delay_Init({):
12
13
1¢ | --/* Setr GPIO-function-as-UART: -*/
15 |  -GPIO_SetPinChannel(GPIO_34, GPTO34_URRT_TXD) :
16 | -GPIO_SecPinChannel(GPIO_35, GPIOSS_UART_RXD) ;
17
18 | - -/* Enable UART -Clock */
19 | - -CLOCK EnableModule (VART_MODULE) : -
< i ] »
e Call Stack = Locals L

Load "D:\\SpintrolAE\\HengFang\\SEC1068\\Project\\Debug\\Objects\\PICA FWLib.axf"

| Name Location/Value Type

<[

0

] »

>

LSSIGN BreakDisable BreakEnable BreakRill BreaklList BreakSet Breakhccess COVERRGE

vent Counters | B Memory 1

|| G con stack - Locals [ Troce Erceptions

ULINK2/ME Cortex Debugger : 0.24947340 sec

L7C1 CAP NUM SCRL OVR| RAW

N g

FR/A)% Run to main()iETETE R

Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NSE@| ¢+ oB|[9c|e|rrn? @l e
FEEBO Beu e EECE
Registers L Disassembly LS
Register [vatus ]| [Ezox00000030 2802 DR 10, [pc,#16] : @0x00000044 =
Core T =T by
000000000 0200000034 480¢ LDR 20, [pe, #16] ; BOx0000004%
R 000000000 0x00000036 4700 BX 0
2 000000000 0x00000038 E7FE B 000000038
B 0x00000000 0%0000003R ETFE B 0x00000034
i 000000000 0x0000003C ETFE B 0x0000003C
= e 0x0000003E ETFE B 0x0000003E
T e provecsodo z7z 2 ossomoooae -
b 000000000 o= v
= 0:00000000
000000000 1] mainc kel
000000000
000000000 1 #include "spcl068.h" -
2 2 ginclude <stdio.h> m
3
4
5 int-main()
€
13 7 Sys_Init():
Mode Thread 8
Privilege Privileged 9 CLOCK_InitWithRCO(CLOCK_ECLK_24MHZ) ;
Stack se 10
States o 11 Delay Init():
See 000000000 = -
13
14 /*-5et GPIO-function as UBRT- -/
15 GPIO_SetPinChannel(GPIO_3¢, GPIO34_UART_TXD) ;
16 GPIO_SetPinChannel(GPIO_35, GPIO3S_UART_RXD) : s
[E project | = Registers < m | D
G 2 @ Coll Stack - Locals 2
Load "D:\\SpintrolAE\\HEengFang\\SPC1068\\Project\\Debug\\0biecta\\PICA_FWLiD.aXf" ~ | name LocationfValue Type
o i ]
>
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess COVERAGE | {1 Call Stack + Logals rTrace Exceptions | [ Event Counters | B Memory1
ULINK2/ME Cortex Debugger t1:0.00000000 sec L7 €1 CAP NUM SCRL OVR R/W

©2017 Spintrol Limited Corp.
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B 2-6. /A Run to main()iE AT BT S ER

[ DASpintrolAE\Heng s
| Edit View Project Flash Debug Peripherals Tools SVES Window Help
NSEd|: @9« Ha# @ e oo alE] 2
R A N ) Y]
Registers 2 Disassembly E
Register [ value a: o
Ox1FFFeBle F7FFFES0 BL.W Sys_Init (0x1FFFEE3C)
CLOCK_TnitWithRCO (CLOCK HCLE 24MEHZ) ;
10:
0x1FFFEBIC 2000 MovS x0, $0x00
Ox1FFF8BIE F7FFFC43 BL.W CLOCK_InitWithRCO (0x1FFFE3A8)
11:  Delay_Init():
000000000 E @
000000000 B e -
000000000 = - T o '
] main.c - x
B =
5 int-main()
G=l |
7 | - sys_Inic():
&
Systen & o CLOCK_InitWithRCO (CLOCK HCLK 24MHZ) ;
nternal = i
Mode 11 | - Delay Inmic():
Privilege Frivileged 1z
- Stk nsp 13
" States 2z491282 14 /* Set GPIO-function-as UART . -*/
Sec 0124872820 15 GPIO_SetPinChannel(GPTO_34, GPIO34_UART_TXD);
16 | GPIO_SetPinChannel (GPIO_35, GPIG3S_UART RXD);
17
1g | -/~ Enable UART-Clock: */
18 | . .CLOCK EnableModule (UART_MODULE) ; -
= Project | = Registers < i, ] +
G 2 @ Col Stack - Locals 2
Load "D:\\SpintzolAE\\HengFang\\SPC1068\\Project\\Debug\\0bjects\\PICA FWLiD.aXL" + | pame Location/Value Type
o i I+
>
ASSTGN BreakDisable BreakEnable BreakKill Breaklist BreakSet Breakhccess COVERAGE | {Calstack + Locals [ filTrace Bxceptions | g vent Counters | ElMemory 1
ULINK2/ME Cortex Debugger t1:0.24972920 sec L9 CL CAP NUM SCRL OVR RAW

FEM8 FH ULINK2 PR 7 2 BT, 7524 B Flash Download &1, @& 2-7 fr. A, SPC1068
Programming Algorithm FJ DLl IS fiil Add &40 RE 0, WK 2-8 fis. (FEE: BEBAEZR
T B SPC1068.FLM UK H13] KEIL #4423 842 T 1 H 3 Keil_v5\ARM\Flash\)

& 2-7. Flash Download % &

P' h
Cortex-M Target Driver Setup — - — — - u

Debug I Trace Flash Download |

— Download Function RAM for Algorithm

Lopp ¢ EeseFulChip [V Program

Jg © boseSectos [ Verly Ismn:|m20m20m Size: |(2000 I
" DonotErase | Reset and Run

r— Programming Algorithm

Description Device Type Device Size Address Range

SPC1068 48KB Hash On-chip Flash 1FFFE000H - 20003FFFH

Start: I[h:'l FFF2000 Size: |(0000CO00

| Add I Remove |

I
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A 2-8.

Add Flash Programming Algorithm

Add Flash Programming Algorithm

=)

Add I Cancel

| Device Type | Device Size | -

SMN3IZF240 64KB User ROM On-chip Flash Gk
SMN3IZFT00 32kB User ROM On-chip Flash 32k
SMN3ZFT10 16kB User ROM On-chip Flash 16k
SM3IZF720 8kB User ROM On-chip Flash 8k

SM3ZF730 8KE User ROM On-chip Flash 8k

SMN3ZF740 16KE User ROM On-chip Flash 16k
SMN3ZFT50 32KB User ROM On-chip Flash 32k
SMN3IZF760 64KB User ROM On-chip Flash Bk
SPC1068 48KE Hash On-chip Fash 48k
STM3ZFkoc 128k B Fash On-chip Flash 128k
STM3ZFkoc 16kB Flash On-chip Flash 16k
STM3ZFkoc 32B Flash On-chip Flash 32k
STM32Fox 64kB Flash On-chip Flash Bdlc
STM32F o Flash Options COn-chip Flash 16

STM32F10x ¥L-density Flash COn-chip Flash ™

STM32F10x Med-density Flash ~ On-chip Flash 128k

-

Flash Download B 5E M2 J5, ¥ HRET e, RJ5 M KEIL B TEAS Brssses, wmnT
DL R FE 7 R4 B8 9. FH P 0] BAZE Build Output % 1 H 25 LA Download 1T #2142 &,
wmE 2-9 Fis.

& 2-9.

Build Output {5 &

Build Output

=]

Load "D:\\SpintrolAf\\HengFang\\5PC1068\\Project\\Debugh\Objects\\Project.axf"

Erase Done.

Programming Done.

Verify OE.

Flash Load finished at 14:36:07

4

mn

-

©2017 Spintrol Limited Corp.
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3

KEIL 2738 i A ULINK2 3R

MRIEHTTH IA2H, K ULINK2 %45 SPC1068 IEMER G, %R 2-2. | 2-3 LRI 2.7 HE
Debug [MAHICIET, #Hinl LMEH ULINK2 W& THRFET 7. fH ULINK2 TRFE P, DA Z0FRIIE
Flash 720 88t (AR 5 Y TR — 30 XM B P s RIS G, B0 s o S L R
TNEE Flash fEff#E o EA 12002, KEIL BARAE T —ANThRe, nTLLEZ) ERahfE, Wi 3-1
fiiac. H P H# A% Update Target before Debugging %3, A4 #E AKX J5 5 Debug 2> 1%}, KEIL
B4 A8 ULINK WA AR FE 3 Flash 1, MITERIE T Flash 1 AL 5 24 w0
R —%.

B 3-1. Update Target before Debugging ¥ &

kA Options for Target "FWLib' @

Device] Targetl Output l Listingl Uzer l C/CH+ ] Bzm l Linl:er] Debug Utilities ]

Configure Flash Menu Command

{+ Use Target Driver for Flash Programming [+ Use Debug Driver

— Use Debug Driver — Settings | I [v Update Target before Debugging I

it File: ;J Ed..

" Use Extemal Tool for Flash Programming

Command:| J

Arguments; |
-

Configure Image File Processing (FCARM):
QOutput File: Add Output File to Group:

User ﬂ

Image Files Root Folder: | [ Generate Listing

| 0K || Bemecl || Defaults |

B TR B Qi E N Debug KA, FEFRHME 3-2 Fim. FEFHATE] main B
W JEfELE, SRR . IR, KEIL 8RR R R AR T Ak BT R P RAC S B
F, BT I gAY A CPU Zifrseta . EIL4mfCH Crh, ARSI g AChg s B
FH AR E bR T EAL B CAVRS; BhAh, SEER EH I T 25 Debug FIRHISE
I, Wk 3-1 Fios.

VERL: fERFHEN Debug IRZASJE, AL RAT LSS . tRAISEURAD, %5 2 di e (@i
i Debug B, AJEA BRAESUREY . BXUE AR S i@ 5, KRS EHT T 23 Flash 1,
JH AT DAk 4 B 424 R 4T Debug.
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A 3-2.

J& 3l Debug J& KI5 i

L DASpintrolAF\HengFa

=1 e

| | | &
o rrr o omaEms-

| File | Edit View Project Flagsh Debug Pegpherals Iools SVCS Window Help

= /= | B em
=R RE

Hae|@e o]

Load "D:\\SpintrolAE\\HengFang\\SBC1068\\Project\\Debug\\Objects\\Project. axt"

* | Name

»

>

LSSIGN BreakDisable BreakEnable BreakRill BreaklList BreakSet Breakhccess COVERRGE

REpree B @& Disassembly 1@
[valee ] 7:  Sys_Init(); B
cbOx1FFFEBl8 FTFFFES0 BL.W Sys_Init (OxLFFF883C)
CLOCK_TnitWithRCO (CLOCK_HCLK_24MHZ) :
10z
0x1FFFSBIC 2000 MOVS 0, $0x00
[ Ox1FFFEBIE FTFFFC43 BL.W CLOCK_InitWithRCO (OXLFEFE3AS) zE .E
11: Delay Init(): 1 5 D
000000000 12 L
0200000000 13: (]
14:  /* Set GEIO function as UART =/ =
Ea | v
_] main.c - x
2 #include <stdio.h> =
3 e
4
5  int-main()
CPUEFRREIO B
Thread PP 7 Sys_Init():
ege  Privileged 8 e .
uSP 9 | - CLOCK InitWithRCO(CLOCK HCLK 24MHZ): mpﬁ{tﬁgﬁu
2494794 10
Sec 0. 24347940 11 Delay Init():
12
13
1 /*-Set GPIO function as UART -/
15 GPIC_SetPinChannel (GPIC_34, GPIO34_UART_TXD) :
16 GPIC SetPinC 1(GPIC 35, GPIO3S UART RXD): 2
[E Froject | = Registers < m ] »
Command 2 @ callStack + Locals @

Location/Value Type

§1Cal Stack + Locals [ T Memory 1

ULINK2/ME Cortex Debugger : 0.24947340 sec L7C1 CAP NUM SCRL OVR R /W,

# 3-1.

Debug Menu and Commands

Debug Menu Toolbar Shortcut Description

Start/Stop Debug Session @ Ctrl+F5 Starts or stops a debugging session.

Reset CPU % Sets the CPU to RESET state.

Run F5 Continues executing the program until
the next active breakpoint is reached.

Stop @ Stops the program execution
immediately.

Step 1 F11 Executes a single-step into a function;
Executes the current instruction line.

Step Over ﬁl F10 Executes a single-step over a function.

Step Out " Ctrl+F11 Finishes executing the current
function and stops afterwards.

Run to Cursor Line i Ctrl+F10 Executes the program until the
current cursor line is reached.

Show Next Statement = Shows the next executable
statement/instruction.

Breakpoints Ctrl+B Opens the dialog Breakpoints.

Insert/Remove Breakpoint | @& F9 Toggles the breakpoint on the current
line.

Enable/Disable Breakpoint | Ctrl+F9 Enables/disables the breakpoint on
the current line.

Disable All Breakpoints (53 Disables all breakpoints in the
program.

Kill All Breakpoints Ctrl+Shift+F9 Removes all breakpoints in the
program.

©2017 Spintrol Limited Corp.
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3.1

3.2

BB

Hedi TAAL 19 @5, FRFHEN Debug 2iIRAS . LI fili T B4 1 Ol ol 44 F
FEBE F10 BEFT LD BATRE PP o A2 5D PR BRI, F P AR B 1 22 DA AEAR A P AS = i1 ik -
D i yempr e i B Dm0 R F — KBTI ). R, 7T DU i
P A = A1 i Sk DR TR e AT B0 2% 1 ) DL EOG AR A

A, A1 BT Rt PO AT B B, BT O . X FRATRT DL hR B
RN E, S5 B T AR BT, RS SLBIHUT B Y T ehRAb . 1% hAE th T LIS
I B SRR A B, E S A PREESE B 8 B Run to Cursor Line SE8, 01 3-3 fion. Mb4h, R
AT AT DA I i B W s 1 7 Ok SE I IR T g

& 3-3. Run to Cursor Line 523

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEE@ 4 B9 c|espn? Solt Window harizontal Hav@e  ©elF) %
o
Zleolaed o s> [ EBBEED [ oo
Registes B [@ Disassem bly LR
o Show Disassembly st OxLFFFEE38 a5 oarT_mom) ; =
17: Set Pragram Counter m
18! |4} munto Cursorline Ctri+F10
Ox1FFEEB: ; BOXAFFF8B70
OX1FFEEB| @ Insert/Remove Breakpoint )
Ox1FFFEB 01
onirrran] 0 Endble/Discble Breskpoint ctil-F i
« v
000000000 — Insert Tracepoint at line 16... »
(00000000 L] main. Enable/Disable Tracepoint v &
1
2 | T nsermemove Bookmark ctrier2
3 Unda ctri-z
: Redo cri-v
s
o % cut ctri=x
B 7 || con ctri+C
8
9 [ Paste L
10 Select Al ctri-A
Thresd 11
g Privileged 12 Execution Profiling >
nse s
2494784 Outlinin; 3
“Sae 0.24947240 2 ? /
15 Advanced » [034_URRT_TXD) :
> 16 | [erro—sere TEPIU— FE035_UART_RXD) ;
17
18 | -/~ Enable UART-Clock =/
18 | . .CLOCK EnableModule (UVART MODULE) ; o
< n ] 0
2 @ CallStack - Locals 2@
Load "D:\\SpintrolAE\\HengFang\\SPC1068\\Project\\Debug\\Objects\\Project. .axt" 2/l Name Location/Value Type

13

>

ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess COVERAGE | 1 Call Stack + Locals ‘.ﬂl\a\m:l

Run to the current cursor line

ULINK2/WIE Cortex Debugger t1: 0.24947940 sec 116 C1 CAP NUM SCRL OVR R

R E

235} Debug 2 ikJE, B AR I AEAT 22 OO HE A S o BUPS 7o B, BIAT PR i B o, Lk
I 22 DS HE 45 B — LT PR T ARAT, WE 3-4 Fiom. 48R, ta] DLiid TR i @ 40
BB A, ELR IR Kot o O B AR B BT A ARBD AT, R Bl O T, RIVTT B AT A
s, sk TR o Bl o s T HER P, BREALARATRR, — ELHUT RIS A R
Kk, Wik 3-5 fias.
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3.3

A 3-4. WEMS

_] main.c v X
1 #include "spclQ&8.h" -
2 #include <stdio.h>
3
4
5 int - main()
2=l -
[> 7 | - -Sys_Init(): 3
8
a - CLOCE_InitWithRCO(CLOCK_HCLE 24MHZ) ;
10
11 - Delay Init(): B
12 .
13
14 - /% -5et -GPIC -function-as -UART - -*/
15 - GPIO_SetPinChannel (GPIO_34, -GPICO34_UART_TXD) ;
[® 16 || GPIO_SetPinChannel (GPIO_35, -GPIO35_UART RXD):
ig - /% -Enable -UART -Clock - */
19 | - CLOCE EnableModule (UART MODULE) ; T
] 1 +
B 35 BEFHITIIN R
_1 main.c v X
1 #include "spclO&8.h" -
2 $#include <stdio.h>
3
4
5 int-main()
=k L
7 | - -Sys_Init(): 1
8
k] - CLOCKE_ InitWithRCO (CLOCK HCLE 24MHZ) ;
10
11 - -Delay_ Init(): | 4
13
14 --/%.8et -GPIC function-as -UART - -*/
15 - -GPIO SetPinChannel (GPIC_ 34, GPIO34 URRT TXD);
[f+ 16 || GPIO SetPinChannel(GPIC_35, GPIO35 UART RXD):
17 .
18 --/* Enable UART -Clock-*/
15 | - -CLOCE EnableModule (UART MCDULE}) ; %
'l 1 +

BCEWT R T A DAERE PR PR A HAT BISEANML E AL, AE Debug P BARRE A . Bildn, wTLL
FE R T AR 55 R RO BB W R, IR A 2R b T2 15 R A

MEZRE

FEVARE PRI i, 3 T W SR B IME . XA AT RS KEIL B AL Watch Window K
S BARSEILRLRE S - Hehn A B EW G AT OUbri 2R 844 D, Fil AR £ 6,
FES A PRGESE B R AR AR RS I B o v, W& 3-6 R

M 3-6 TTLAE Hi, FATKAZE i SN2 % 11 Watchl B, 45R 1K 3-7 frox. MEHATEL
A AR X T 7 I T Watchl & [, £ Watchl Ha] DAE BININIA N AR & i
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& 3-6.

HINERIME RO

D:\Spintrol AEYH Split Window horizontally
File | Edit ew Project Flash Debug Peripherals Tool: Go to Headerfile
] u M
g N d ﬁ| =2 Dlgi| | - ‘ Ll Show Disassembly at 0xLFFF8976
PO BEEu e Set Program Counter
Registers n Disassembly *{} Runto Cursor line Ctri+F10
i 14: -
Register | Value | 15 Insert/Remove Breakpoint F9
S o .
"G O0x1FFFESTE Enable/Disable Breakpoint Ctrl=F9
0x1FFFE97E ; BOx1FFFE98E
0Ox1FFFEOTA Go To Definition OF I’ D
ie: Go To Reference To i’ =
< (= 3
) mainc || Addi 0. bl waten o =
1 #1  InsertTracepoint at V.. 3 Watch 2 B
i #1 Enable/Disable Tracepoint Memory 1
@ T Insert/Remove Bookmark Ctri=F2 Memory 2
5 uif
s Undo ctri-z DT
7 Redo Ctrl=Y (e
’; :‘D %ocut Ctri+X Logic Analyzer =
E E
[+~ System P10 S3 Copy Ctri+C
El- Internal 11 B Paste cri=v
- Hods Thread 12 . 7) ;
Frivileged P Select All Cirl=A
[> 14 -
2482217 Execution Profiling »
0 24822170 -
16 Outlining »
17
18 Advanced »
19 |} -
Eproject | B Registers L] —TT— 3
Command R [@ call Stack = Locals 18
Load "D:\\SpintrolAE\\HengFang\\SPCI068\\PT & | poro Location/Value Tupe
WS 1, °i
Ll —— 3
>
ASSIGH BreakDisable BreakEnable Break®ill | & Call Stack + Logals |E|I‘-1em-:|ry1
i ULINK2/ME Cortex Debugger t1: 024822170 5
= —

& 3-7.

HIREIMEET DGR

File | Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
Nsda| s @ || nn® I U | @ e o &
B EBO| B EEn | =Rl M
Registers 2 [ Disassembly L]
Register [ walue ] 14: 1= 5 o
= 15:
ore
X 0x1FFFE976 2005 MOVS 0, #0x05
0x1FFFE978 4303 LDR x1, [pe, #12] ; @Ox1FFFE98s
J4ED Ox1FFFE97A 6008 STR r0, [rl,#0x00] @
JAED 16:  i++: -
000000000 <[ 3
000000000 ] mainc - X
¥ 000000000 1 #include-"spclD68.h" -
2 #include-<stdio.h> (1
3
0:00000000 4
0 0B 5 uint32 £1-=-0;
6
7
8 int main()
RN =
I 10 Sys_Init();
11
Mode Thread 12 CLOCK_InitWithRCO (CLOCK_HCLK 24MHZ) :
Privilege  Privileged 13
Stack (3 S
States 2482217 > i: 1=
----- See 0.24822170
16 it m
17
18 while(l) ;
1s |} @
[ElFroject | = Registers L —TT— P
Command a @[Watn1 CurE |
Load "D:\\SpintrolaAF\\HengFang\\SPC10638\\Pr » Name Value Type
WS 1, i = .
*h I <o it
[ ’ <Enter Sxpression>
>
AS5IGN BreakDisable BreakEnable BreakKill | Q?_"ICBH Stack = Locals | Watch 1 ‘Er.-lemary].
ULINK2/ME Cortex Debugger t1:0.24822170 5 .
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PRk, BATEEN OB RAT AR i HIfE .
F—L BBPATIER =5, PATEERWE 3-8 Prax, WLIEHARE i B{EZN 5
B0 BOUBPATIER) i+, PATERWIE 3-9 PR, ATLLEHIAZE i KIEA N 6.

& 3-8. i=5HITER

12 | CLOCK InitWithRCO(CLOCK HCLK 24MHZ) ;
14 | i-=5;
Bz 16 || i+t

17 .
18 while(l): =

4| m b

Watch 1 LW

MName Value Type

. S - 4|
=

<Enter expression>

Facall stack + Locals | Watch 1 | ] Memory 1

B 3-9. i++#THEE

12 | - CLOCK InitWithRCO(CLOCE_HCLK 24MHZ) ;
14 | . .i.=.5;
16 | - i+

B 18 | while(1): H

4 m b

Watch1 a @

MName Value Type

‘i OO << -

<Enter expression>

2 Call Stack + Locals | Watch1 | B

Memory 1

3.4 MBEHSRFFS

EFE O, AT R EM AR R, T EAE SN Register HI{H. AT LA
5 Fr SPC1068 AR ikt H PWMO J9 /48 SE I i 72 o

(1) 83 KEIL BAFAINE F System Viewer Fileo ol FARaN, 73 H (1) AL+ 2) % Use Custom

File 101, 2R J5 S IEH%J, TE 55 6] AR e oS (1Y) System Viewer File o ¢ B 25 R 4n& 3-10
FTR o

(2) i @447, N Debug Bk, K5 H4hE PWMO 7N E] System Viewer & 11, 41 3-11
s WIS R B 3-12 fras. MWE 3-12 7 RLEH, 7E System Viewer & H A, AL AT LA
3| PWMO FE %/ Register [IME, 1 Hi& 7] LG 2] Register 25/ M B 1I1H
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128 _E TP B PWMO W03 System Viewer & M5, Bt A LLZE Debug 2 7 103 72 Aol 22 31
PWMO & N EHE . FATEHSPATE 3-12 FF main REIREF, 251K TBCTL B et (E

A0 1 0x1234, 2555wl 3-13 Al 3-14 s

B 3-10. System Viewe

o

rFile LB H

F B
Options for Target "FIWLIb" u
Device Target |Dutput| Listingl User I C/CH I hsm I Linker I Debug I Ttilities
ARM Cortex-M3
Code Generation
Hal (MHz): |12-0 ARM Compiler: | Use Iatest installed version ~|
Operating system: | None ;I
System Viewer File: [~ Use Cross-Module Optimization
I.E\HengFang\.SPC‘IﬂSS\Projed\Debug ISPC1068.5FF, J [~ Use MicroLIB [ Big Endian
¥ Use Custom File
— Read/Only Memary Areas — Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Mo lnit
| | ™ rom: | | s ~ Ram: | | r
I T  ROMZ: | | e [ RAMZ: | | r
||
I ™ ROM3: | | s ™ RaM3: | | r
H on-chip on-chip
I W IROM1: [I1FFFS000  [0:3000 & ¥ IRAM1: [220000000 (04000 r
I
I ™ IROM2: | | e [ IRAMZ: | | r
o
| 0K | [ comcer || Defmies | 1
= — s M

B 3-11. %0 PWMO Z| System Viewer & J

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEde| s wdlvc|jesprne 12 iz | @ s Ha|@e oo al@)
imBolwreu > | BEG Z-m- 2-[@] -
Registers R Disassembly CRC . 2 B
Begister Tramue [|[Tox1FFEEs6s ETEE B AES & A
e 119:  while(l);
ssp
: 0x1FFF8368 BFOO HOP
Ox1FFFS98A ETEE E GPIO al
7:  Sys_Init(): TMR » 14
s: -
e UART v
ADC
@ _] paac ] mainc =] pgah = v X
0x00000000 — M bl pwmo
0x00000000 1 pinclude "spclO68. =
2 #include <stdio.h> EEad PWML B
3 BC PWM2
4
5 int-main() Pz
[ P4
[ 7 || -Sys_Init(): BWMS
E
3 | - -CLOCK InitWithRCO(CLOCK HCLK AN E
10
11
i Thread 12 PWMO->TECTL.all = 0;
Privilege  Privileged s
o Stack sE o
o States 24s2103 14 | - PWMO->TBCTL.all — 0x1234;
o See 0.24821030 s | -
18 while(l) : =
17 |}
18 2
[E project | = Registers ] m »
Command n Memory 1 LR |
Load "D:\\SpintrolAE\\HengFang\\SPC1068\\Project .
a1 Address: | bl
P (I}
< i ] v
il
> -
ASSIGN BreakDisable BreakEnable BreakKill | 1 Call Stack + Locals EIMemury1|
il ULINK2/ME Cortex Debugger t1: 0.24821030 sec L7 1
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B 3-12. % PWMO F| System Viewer & 1 145 R

Disassembly 2 B Pwmo 2 B
0x1FFF296A ETFE B 0X1FFF896A N =
7: Sys_Init(); D
2 Property | Value
S0x1FFF296C FTFFFEDE BL.W Sy=_Init (Ox1FFF872C) TBPRD _;
9:  CLOCK_InitWithRCO(CLOCK HCLE 24MHZ): Tapus o
w , @ TR R
& TacTL
] maine ] pgac _] pgah ] spcl068_reg.h - X FREE r
1 #include "spcl068.h"™ = SOFT [ =
i #include -<stdio.h> PLISDIR r
2 TBCLKDIV 000
5 int main() SWFSYNC r
=0 ) SYNCOSEL 000
[ofz ; Sys_Init(): PROLD
9 | - CLOCK InitWithRCO(CLOCK HCLE 24MHZ); E PHSEN
10 CTRMODE
Ll TasTS
ii :Pm{D—>TBCl‘[..a11-=-0; TG
14 -PWMO->TBCTL.all = 0x1234; CMPEB
L3 . 2l CRADCTI
16 while (1) —1 TBCTL
17 |} - | [Bits 31..0] RW (@ 0x4000700C) TBCTL
4 2 I'I'I'_ 3
A 3-13. TBCTL=0 BITHR
Disassembly a @ Pwmo a3
0x1FFF89DC 60CE SIR ro, [r1,#0x0C] Al =
15:  PWMO->TBCTL.all = Ox1234; @
16: Property Value
0x1FFFS9DE F2412034 MOVW r0, $0x1234 TBPRD
O0x1FFF89E2 60C8 STR r0, [r1,4$0x0C] TRPHS
17: while (1) ; 2
<[ D TBCTR 0
g 0
] maine ] pogac ] poah ] spcl0B8_reg.h v X FREE r
2 o SOFT r
5 int main() i PHSDIR r
=T TBCLKDIV 0:00
7 | - Sys_Init(}; SWFSYNC r
S o SYNCOSEL 0x00
12 :Cwm71n1EW1thRCO(CLOCK7HCLI(72‘1H.HZ) : PROLD 5
11 | - CLOCE_EnablePWMModule (FWMO) ; PHSEN r
iz - -PWMO->»>TBCTL.all =-0; TBSTS
B 15 | - PWMO->TBCTL.all.— 0x1234; ENES o ]
17 | - while(1}: = enpeT F—— |
18 |} TBCTL
i3 - - | [Bits 31.0] RW (@ 0x4000700C) TBCTL
Rl —— g
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B 3-14. TBCTL=0x1234 T4 R

Disassembly .1 PWMO

Ox1FFFE89E2 60CE 5TR ro, [rl, #0x0C] -
17: while (1) ;

50x1FFFE9E4 BFOO NOP Property
Dx1FFFE89E6 ETFE B Dx1FFF89E6 TEPRD
0x1FFF29EE 7000 DCW 0x7000 TBPHS
Ox1FFFE9EL 4000 DCW 0x4000

0 [

_] mainc ] pgac ] pgah

|j spcl068_reg.h

=]

FREE [
2 . SOFT r
B ot mming il PHSDIR r
s ooy R
7 | - -Sys_Init(): SWFSYNC r
13 . :CLOCK_InlththRCO(CLOCK_HCLI(_24H.HZ) : PROLD -
11 | - CLOCE_EnablePWMModule (FWMO) ; PHSEM 2
12 = CTRMODE 0400
iz PWMO->TECTL.all = 0; TBSTS
15 - - PHMO->TBCTL.all = 0x1234; CMPA _
B 17 | - wnizeqn): S chpCTI A
18 |} TBCTL
i3 - ~ | [Bits 31..0] RW (@ 0x4000700C) TBCTL
“ m 3

TBCTR
TBCTL 00001234

1E
[

Value

CHN—

=a=)

3.5

Memory & M

7 Debug F& /P fE, FRATIETT LLET Memory B TR N AR —FEA8 BA T i k. 841D
PLEETY 3.4 PIFRT o], g SPC1068 5 PWMO FEH TBCTL 4% 2 (K #hlk 7y 0x4000700C.
B, T — Memory M EH T (Memoryl), W& 3-15 .

& 3-15. ¥TFF Memory & O

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
N@dd| s B9 c|e-|rB] I2 iz | o en Has@e oa
HEoloern s [EES -H- - W -
Registers n @ Disassembly @ Memory1 | o @
Regioter [¥atue | [ ox1FFFRace @ memon 2 0x1FFFE9CE -
[EE e: [ Memoys =
pox1FFFeace [ Memonyd Sys_Init (Ox1FFFS783)
9: CCOCR THTEWITARCO (CLOCK HCLK 24MHZ) ;
10: -
= v
0=00000000 main.c poa.c paa.h spcl068_reg.n v X
------- 0=00000000 ) manc J J =
0x0000A000 2 #include <stdio.h> &
3 H
4
5 int main()
CA=Et
> 7 | --Sys_Init():
g
L] - -CLOCK_InitWithRCO(CLOCK_HCLK 24MHZ);
- Banked 10 | - E
£ Systen 11 CLOCK_EnablePWMModule (PWMO) :
=l Internal 12
"""" Hade Thread 13 | - PWMO->TBCTL.all.-=-0;
Privilege Privileged P
Stack 53 sl
_______ States 2484413 15 | - -PWMO->TBCTL.all = 0x1234;
Sec 0. 24844130 16
17 while (1) : -
18 |}
1a L k™2
[i£] Project | & Registers ‘ n r
Command 1 [@ Call Stack = Locals LRG|
Load "D:\\SpintrolAE\\HengFang\\SPC1068\\Project\\Del ~ Name Location/Value Type
O I ] v
>
BSSIGN BreakDisable BreakEnable BreakKill BreakList
ULINK2/ME Cortex Debugger t1: 0.24844130 sec
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7E Memoryl & K Hé A\ i3k 0x4000700C J5 [H1 4, 45 580F:

B 3-16. Memory & O WE R TBCTL #IAH1E

Disassembly a PWND a
0x1FFFE9C& ETFE B Ox1FFFS3CE - [=]
T: Sys_TInit();: |:|
8 Property Value
s0x1FFFESCE F7FFFEDE BL.W Sys_Init (Ox1FFF27&8) TEPRD _ -
9: CLOCK InitWithRCO (CLOCK HCLE_ 24MHZ); - TBPHS _
™ L TBCTR 0
] maine | ]| pgac _] poah ] spclOss_reg.h A S =" i7:Tor TR 000000003
1 #$#incluode "spclD&8.h" - FREE -
2 #include <stdio.h> b SOFT r o
2 PHSDIR r
5 int-main() TEBCLKDIV 000
6 1 SWFSYINC r
P 7| sys_Init(): SYNCOSEL 000
° A = PRDLD r
3 ‘CLOCKE_InitWithRCO(CLOCK HCLE 24MHZ) :
0 ) PHSEN r
11 | - CLCCE_EnablePWMModule (PWMO) ; CTRMODE 0:03
12 TBSTS 000000001
13 - PWMO->TECTL.all = 0; CMPA
14 :
15 - PWMO->TECTL.all = 0x1234; L ENEE
2511 . TBCTL
i; } while (1) ; - || [Bits 31..0] RW (@ 0x4000700C) TBCTL
4 nr (3
Memory 1 s
| Address: [ora000700C | a
0x40007ooc:|03 00 00 00|01 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x40007025: 00 00 00 OO0 00 00 00 00 OO0 00 0O 00 Q0 OO0 OO0 OO0 00 00 00 OO0 00 00 00 00 0O
0x4000703E: 00 00 00 00 00 0O 00 00 OO0 00 00 00 Q0 OO0 OO0 OO0 00 00 00 OO0 00 00 00 00 00
0x40007057: 00 00 00 00 00 0O 00 00 OO0 00 00 00 Q0 OO0 OO0 OO0 00 00 OO0 OO0 00 00 00 00 0O
0x40007070: 00 00 00 00 00 0O 00 00 OO0 00 0O 00 00 00 OO0 OO0 00 0O 00 OO0 00 00 00 00 0O I8
Q:jCaII Stack + Locals i Memory 1 |
N - . w . IUIN
A PATE 3-16 1 main BRENTEF, 430K TBCTL Z7 47 #s lE v 0 Al 0x1234, 455737
W 3-17 fE 3-18 iz,
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& 3-17. Memory & H453R (TBCTL=0)

Disassembly 2 @ PwMO B
0x1FFF89DC 60C8 STR 0, [r1, $0x0C] N =
15:  PWMO->TSCTL.2ll = 0x1234; (
16: Property Value
=30x1FFFE9DE F2412034 MOVW r0, #0x1234 TBPRD D -
0x1FFF89E2 60CE STR r0, [r1,#0x0C] o TBPHS _
<l 2 TBCTR 0
] maine | ] pgac | | pgah ] spcl0sg_reg.h w X | S TBCTL 0:00000000
3 - FREE r
4 SOFT r
g int-main() = PHSDIR r
6 H{
Y TBCLKDIV 000
8 SWESYNC r
9 | - CLOCK InitWithRCC(CLOCK HCLE 24MHZ) : SYNCOSEL 000
107 N PROLD r
11 | - CLOCKE EnablePWMModule (PWMO) :
12 - X PHSEN r
13 | BWMO->TECTL.all = 0; cemone RGN
14 . TBSTS 0:00000001
FF  1s PWMO->TBCTL.all = 0x1234; CMPA o]
16 .
17 | wnile(1); cMPB o K
i8 |} TBECTL
19 L L i
- | [Bits 31..0] RW (@ 0x4000700C) TBCTL
4 n 3
Memory 1

I Address: |[14000700C

0x4000700C: 00 00 00 00401 00 OO0 00 00 00 00 00

0x40007025: 00 00 00 00 0O OO0 00 0O 00 00 00 00
0x4000703E: 00 00 00 00 0O OO0 00 00 00 00 00 00
0x40007057: 00 00 00 00 00 OO0 00 00 00 00 00 00
0x40007070: 00 00 00 0O OO OO0 0O OO 00 OO OO OO

0o
0o
0o
0o
0o

00 00 0O 00 OO0 00 OO0 00 00 00 00
00 00 0O 00 OO0 00 OO0 00 00 00 00
00 00 0O 00 OO0 00 OO0 00 00 00 00
00 00 0O 00 OO0 00 OO0 00 00 00 00
00 00 0O 00 OO0 OO0 OO0 00 00 00 00

QEICEII Stack + Locals Memory 1
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& 3-18. Memory & H458R (TBCTL=0x1234)

Memory 1

Address: I{b(-i-DDD?ﬂ[E

0x4000700C:

0x40007025: 00 00 00 00 00 00 00 00
0x4000703E: 00 00 00 00 00 00 00 00
0x40007057: 00 00 00 00 00 00 00 0O
' 0x40007070: 00 00 00 00 00 00 00 0O

| @& Call Stack + Locals

Disassembly n @ pwmo n (B
0x1FFFESEZ &0CS8 STR r0, [rl, $#0x0C] - =
17: while (1);
S 0x1FFFE9E4 BFOO NOP Property Value
0x1FFFE9EE ETFE B Ox1FFF89E6 TBPRD _ -
O0x1FFF8SES 7000 DCW ox7000 - TEPHS _
l L TBCTR 0
|j main.c |j poa.c |j pga.h |j spcl06E_reg.h * X | Q| TBCTL 0xd00001234
3 P FREE
< SOFT
i Iotmain{) - PHSDIR
S TBCLKDIV
T - -Sye_Init():
g SWFSYNC
g CLOCK_InitWithRCO(CLOCK HCLK 24MHZ); SYMCOSEL
- PRDLD
11 CLOCK EnablePWMModule (FWMO) ;
0= - L PHSEM
13 PWMO->TBCTL.all =-0; CTRMODE
14 : TBSTS
12 - PWMO->TBCTL.all = 0x1234; CMPA
B 17 | while(1): CMPE
i | ! TBCTL
4= || [Bits 31..0] RW (@ 0x4000700C) TBCTL
£ n (3
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