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FM3, FM4 Trace with pVision and ULINK Pro

Target Product: All FM3, FM4 series with trace ports

This application notes describes how setup the trace functionality with KEIL’s pVision tool chain using the ULINK Pro
JTAG/TRACE adapter.
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1 Introduction
This application notes describes how setup the trace functionality with KEIL’s pVision tool chain using the ULINK Pro
JTAG/TRACE adapter.
2 puVision Configuration

2.1 Configure Flash Tools...
Follow the menu path Flash > Configure Flash Tools... The Options for Target <Name> window opens.
Obboot_mis0_uart TRACE-v10\exampls

FIashiDebug Peripherals Tools

t
F ,Lé'?i': Download

Erase

Configure Flash Tools..
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2228
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In the Options for Target <Name> dialog, go to the Debug tab. Select the ULINK Pro Cortex Debugger option, and
then click Settings.

¥, Options for Target 'Debug’ x|
Device | Targetl Output | Listing | User | CJ'CH' Asm | Linker | Debug Utllltlesl
~ se Simulator Settings | & Use: [ULINK Pro Cortes Debugger ~8  Settings
™ Limit Speedto Real-Time
¥ Load Application at Startup ¥ Runto maind v Load Application at Startup ™ Runto main{)
Inttialization File: Initialization File:
| | _Edi || [\Debug RAM Trace ni | e |
Restore Debug Session Seftings ————————————————— Restore Debug Session Seftings——————————————————
v Ereakpoints ¥ Toolbax [ Breakpoints ¥ Toolbax
¥ Watch Windows & Paformance Analyzer ¥ Watch Windows ™ Tracepoints
¥ Memory Display ¥ Memory Display
CPUDLL: Parameter: Driver DLL: Parameter:
ISARMCME DLL I—MPU ISARMCME.DLL I—MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
{pCh.DLL ESE [TCm.DLL [rCM3
Ok | Cancel |  Defaus | Help

The Cortex-M Target Driver Setup window opens. Go to the Trace tab.

Cortex-M Target Driver Setup ZI
Debug Flash Download |

ICore Clock:l 80.000000 MHz I I ¥ Trace Enablel [ UnlimitedTrace  |¥ ETM Trace Enable

Trace Port —Timestamps ————— [~ Irace Events
Sync Trace Port with 4-bit Data = ¥ Enable Prescaler: I‘I 'I ¥ CPI: Cycles per Instruction

. ) [¥ EXC: Exception overhead
CLK: I‘:H:l ns j Do: Iﬂ'-{l ns ﬂ ~PC Sampling———— ¥ SLEEP: Slesp Cycles

D1:[0.0ns 7] Prescaler: (102416 =] | | 5 |11 oad Store Uit Cyces
D2:|0.0ns 'I [V Periodic Period: | 204.800us [V FOLD: Folded Instructions
D3:|0.0ns j [V on Data R/W Sample [V EXCTRC: Exception Tracing

rITM Stimulus Ports
k| Port 2423 Port 16 15 Port 8 7 Part 0

Enable: |ﬂ1FFFFFFFF WivivIvivivlvly [Pivieielvivivie Mivivivivivivie [vTvivivieieiele
Privilege: [2:00000008 Pot31.24 W Pot23.16 [ Port 15.8 [ Pot 7.0 [~

ok | cancel | Help

In this configuration window, adjust the following mandatory settings:

m  Core Clock (for example, FM3: 80 MHz, FM4: 160 MHz)
®  Trace Port: Sync Trace Port with 4-bit Data
m  Trace Enable

m  ETM Trace Enable
The remaining settings depend on your requirements.
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2.2 Debugger Configuration

In the Cortex-M Target Driver Setup dialog, go to the Debug tab. Select the SWJ option, and select SW from the Port
drop-down list to adjust the ULINK Pro to serial wire debug. Confirm the settings and click OK.

Cortex-M Target Driver Setup |
Tmce | Fash Download |

~ULINK USB - JTAG/SW Adapter — - SW Device

Serial No: [EENIPIES =l IDCODE | Device Name | ove
SWDIO | & x2BAD1477  ARM CoreSight SW-DF ]
ULINK Version: [ULINKpro < _Dl
Device Family: [Cortex-M Downl

T UEE kit |V1 &2 % Sutomatic Detection D CODE: I
17 fanual Corfiguration Device Mame; I
MaxClock: [1MHz =] pdi || et | | Updaic | AP: [ex00

—Debug

Connect & Reset Options Cache Options Download Options ————
’7C(mr1ed' [ Nomal | Reset:[Hw RESET 7| P? Cache Code—‘ [l? Verfy Code Dawnload

¥ Reset after Cormect [V Cache Memory | | [~ Download to Flash

2.3 Trace Port Enable
Adjust the debug ini script for trace usage.

. Options for Target 'Debug’ il

Device I Targetl Output | Listing I User I CJ'EH' Asm I Linker Debug | Ltilities |

" Use Simulator Seftings | & Use: IULINK Pro Cortex Debugger j Settings |
[ Limit Speedto Real-Time
¥ Load Application at Startup ¥ Runto main() ¥ Load Application at Startup ™ Runto main()
Intizlization File: Initizlization File:
| 1| _Edt. | || \Debug_RAW Trace i I |
Restore Debug Session Settings—————————————— Restore Debug Session Settings
|+ Breakpoints ¥ Toolbox |+ Breakpoints ¥ Toolbox
V¥ Watch Windows & Performance Analyzer [V Watch Windows ™ Tracepaints
V' Memory Display V' Memory Display
CPUDLL: Parameter: Driver DLL: Parameter:
[sARMCM3DLL [-MPU [sARMCM3DLL [1Pu
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCM.DLL I—pCM3 ITCM.DLL I—pCM3

ok | Gl | Defauts | Help

A typical debug initialization script may look like the following code. The necessary trace ports and pins enable is
highlighted in dark red bold characters. These lines enable the port pins for trace. Note that at Port 0 also the JTAG
pins have to be kept (write 0x000003FF).
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Example for FM4 (MBF568R):

/* Initialization Script for Debug RAM */

FUNC void Setup (void) {

SP = RDWORD (0x1FFF8000) ; // Setup Stack Pointer

PC = RDWORD (0x1FFF8004) ; // Setup Program Counter

_WDWORD (0xE000EDO8, O0x1FFF8000) ; // Setup Vector Table Offset Register
_WDWORD(0x4006F500, OxFO7FFFFF) ; // ADE.AN19...23 =0

_WDWORD (0x40063000, 0x000003FF) ; // PFRs for Port P00 to P09
_WBYTE(0x40063603, 0x03) ; // TRCOE, TRC1lE of EPFROO

}
load %L incremental

Setup () ; // Setup for Running

g, main

Example for FM3 (MBF506N):

/* Initialization Script for Debug RAM */

FUNC void Setup (void) {

SP = RDWORD (0x1FFF8000) ; // Setup Stack Pointer

PC = RDWORD (0x1FFF8004) ; // Setup Program Counter

_WDWORD (0xE000ED08, O0x1FFF8000) ; // Setup Vector Table Offset Register
_WDWORD (0x40033000, 0x000003FF) ; // PFRs for Port P00 to P09

_WBYTE (0x40033603, 0x03) ; // TRCOE, TRC1E of EPFROO

}
load %L incremental
Setup () ; // Setup for Running

g, main

Note: FM3 and FM4 have different GPIO base addresses. Table 1 lists the differences.
Table 1. Differences between GPIO Base Addresses

Register FM3 address FM4 address
EPFRO 0x40033600 0x40063600
PFRO 0x40033000 0x40063000
ADE 0x4003F000 0x4006F000

Note, that the JTAG port pins must be preserved, so that the access to EPFR00 should be done for the upper byte
where the trace enable bits are located. Thus, the offset for the EPFR00 base address is 3.

Note: If the trace pins share analog inputs, these analog inputs must be switched OFF using the GPIO’s ADE
register. Check the pin layout to identify the analog inputs that your device share with these trace pins.
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2.3.1 Trace Port with 2-Bit Data
If only TRACECLK, TRACEDO, TRACEDL1 should be used by writing 0x01 to 0x40033603, Sync Trace Port with 2-
bit Data must be selected in the Cortex-M Target Driver Setup dialog.

Cortex-M Target Driver Setup

Debug Trace I Fash Download I

Core Clnck:l 20.000000 MHz

— Trace Port
Sync Trace Port with 4-bit Data j

‘.-'l'l
Serial Wire OLrtert Manchester
Serial Wire Qutput - UART/MNRZ
Embedded Trace Buffer

D3:|D.Dns;|

w

Debug Session with pVision

3.1 Trace Window
Now the IDE and the MCU are prepared for trace usage.

Start the debug session with the pVision IDE. Follow the menu path View - Trace - Trace Data.

Arry s e s ;
1
Trace [l v | Trace Data Iir
System Viewer 4 Trace Navigation E
S+ Toolbox Window Trace Exceptions L
V' | Periodic Window Update T e L
The Trace Data window opens.
|TraceData a2 x
i Display: ETM - Code Exec - = I trace + in Al = ;@ = £

Time Address / Port Instruction / Data Src Code / Trigger Addr

Select ETM — Code Exec HLL from the Display drop-down list. The ITM items use a reduced trace functionality via
the JTAG port.
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A pop up window will occur after stopping the application.

x

Processing captured Trace Data:

After code execution and the application is stopped, the trace window will look like the following example.

‘ Trace Data
[ IDispIay: ETM - Code Exec HLL 'I = ) v in Al - £ =
Time Address / Port Instruction / Data Src Code / Trigger Addr
28,555 473 138 5| ¥ : Ox1FFFO54C BX Ir i
X: OXLFFFOSTE CBZ r4,0%1 FFFOS8A if [[0u != uBChar) && [0xFFu != uBChar)
X 0x1FFFDSBA B 0x1FFFO573 while(1)
¥: 0x1FFFO578 BLW GetCharMfs0 [0x1FFFO52E) uBChar = GetCharhMfs0[);
X: OXLFFFOS2E LDR 10,[pc,#104] ; @0x1FFFO598 if [[FM4_MFS0-> SSR. & OxEOU) != 0u} // Check for errors...
X1 0x1FFFOS4E LDR 10, [pc,#72] ; @0x1FFFO598 else if (FM4_MF50->55R & 0x04u}  // RDRF?
¥ : Ox1FFFO568 MOVS 0, #0:00 return Ou; // Mothing received
25,555 473 263 5| X: OxLFFFO54C BX Ir H
X: 0x1FFFOSTE CBZ r4,0x1 FFFO58A if ([0u != uBChar) && (0xFFu != uBChar))

3.2 Saving Trace Data
You can explore the trace data to a CSV file using the save icon H

You can either save the full buffer for a time interval or a selection of the trace window. Note that the save process may
take longer, depending of the size of the trace data.

x

File name: | C; yworkTrace. csv =l H

—Save displayed trace records

& Full buffer: |4.122?18 863s to |4.164658 862s
kL i
" Time from: IDDDDDDDDDDS to IDJDDDDDDDDS

£ Current Selection

Save Cancel

The CSV file looks like the following excerpt.
# C:/work/Trace.csv : uVision Trace Data Export - CSV
#
#
Index, Time (in s),Address / Port,Instruction / Data,Src Code / Trigger Addr,Function
"0","0.736783500",X : Ox1FFF058A," B Ox1FFF0578"," while (1) ", "main"
"1","0.736783500",X : Ox1FFF0578," BL.W GetCharMfs0 (Ox1FFFO52E)"," u8Char = GetCharMfs0();", "main"
"2","0.736783500",X : Ox1FFF052E," LDR r0, [pc, #104] ; @Ox1FFF0598"," if ((FM4 MFS0->SSR & 0xEOu) != Ou) // Check for
errors PE, ORE, FRE","GetCharMfsO" -
"3, "0.736783500",X : Ox1FFF054E," LDR r0, [pc, #72] ; @Ox1FFF0598"," else if (FM4 MFSO->SSR & 0x04u) //
RDRF?", "GetCharMfs0O"
"4","0.736783500",X : Ox1FFF0568," MOVS r0, #0x00", " return Ou; // Nothing received", "GetCharMfs0"
nsn om0 . 736783500",X : Ox1FFF054C," BX 1r", ™ }", "GetCharMfsO"
"6","0.736783625",X : Ox1FFFO057E," CBZ r4,0x1FFFO58A", " if ((Ou != u8Char) && (0xFFu != u8Char))","main"
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