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FMS3, Interrupt Factor Vector Relocate Function Usage

This application note explains the usage of the “interrupt factor Vector relocate function" mounted on

FM3.
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1 Introduction

This application note explains the usage of the "interrupt factor Vector relocate function” mounted on FM3.

2 Interrupt factor Vector relocate function

The interrupt factor Vector relocate function switches the assigning of the interrupt factor Vector set to FM3. Two
types of interrupt factor Vector assigning shown in Table 2-1 can be selected by setting the IRQCMODE bit of the
IRQCMODE register. When IRQCMODE is set to 1, the interrupt factors shown in Table 2-2 can be selected for IRQ
No.3-10. For the selection of interrupt factor, the INTSELx bit of the RCINTSELO/1 register is used.

Table 1. Exceptions and Interrupt factor vectors list

Vector | IRQ No. Exceptions and Interrupt factor vectors
NG IRQCMODE=0* IRQCMODE=1

0 - Stack pointer initial value

1 - Reset

2 - Non-Maskable Interrupt (NMI) / Hardware Watchdog Timer

3 - Hard Fault

4 - Memory Management

5 - Bus Fault

6 - Usage Fault

7 - Reserved

1 - SVCall (Supervisor Call)

1 - Debug Monitor

1 - Reserved

1 - PendSV

1 - SysTick
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Vector | IRQ No. Exceptions and Interrupt factor vectors
e IRQCMODE=0* IRQCMODE=1
1 0 Anomalous Frequency Detection by Clock Supervisor (FCS)
1 1 Software Watchdog Timer
1 2 Low Voltage Detector (LVD)
1 3 MFT unitO, unitl, unit2 Wave Form Generator / Selecting the interrupt factor with RCINTSELO
DTIF(Motor Emergency Stop) register
2 4 External Pin Interrupt ch.0 to ch.7 Selecting the interrupt factor with RCINTSELO
register
2 5 External Pin Interrupt ch.8 to ch.31 Selecting the interrupt factor with RCINTSELO
register
2 6 Dual Timer / Quad Counter (QPRC) ch.0, ch.1, ch.2 Selecting the interrupt factor with RCINTSELO
register
2 7 Reception Interrupt of MFS ch.0 Selecting the interrupt factor with RCINTSEL1
register
2 8 Transmission Interrupt and Status Interrupt of MFS Selecting the interrupt factor with RCINTSEL1
ch.0 register
2 9 Reception Interrupt of MFS ch.1 Selecting the interrupt factor with RCINTSEL1
register
2 10 Transmission Interrupt and Status Interrupt of MFS Selecting the interrupt factor with RCINTSEL1
ch.1 register
2 11 Reception Interrupt of MFS ch.2 MFT unit0 Wave Form Generator / DTIF(Motor
Emergency Stop)
2 12 Transmission Interrupt and Status Interrupt of MFS External pin interrupt ch.0 to ch.7
ch.2
2 13 Reception Interrupt of MFS ch.3 External pin interrupt ch.8 to ch.31
3 14 Transmission Interrupt and Status Interrupt of MFS Dual timer / Quad counter (QPRC)
ch.3 ch.0
3 15 Reception Interrupt of MFS ch.4 Reception Interrupt, Transmission Interrupt and
Status Interrupt of MFS ch.0
3 16 Transmission Interrupt and Status Interrupt of MFS Reception Interrupt, Transmission Interrupt and
ch.4 Status Interrupt of MFS ch.1
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Vector | IRQ No. Exceptions and Interrupt factor vectors
e IRQCMODE=0* IRQCMODE=1
3 17 Reception Interrupt of MFS ch.5 Reception Interrupt, Transmission Interrupt and
Status Interrupt of MFS ch.2
3 18 Transmission Interrupt and Status Interrupt of MFS| Reception Interrupt, Transmission Interrupt and
ch.5 Status Interrupt of MFS ch.3
3 19 Reception Interrupt of MFS ch.6 Reception Interrupt of MFS ch.4
3 20 Transmission Interrupt and Status Interrupt of MFS| Transmission Interrupt and Status
ch.6 Interrupt of MFS ch.4
3 21 Reception Interrupt of MFS ch.7 Reception Interrupt of MFS ch.5
3 22 Transmission Interrupt and Status Interrupt of MFS| Transmission Interrupt and Status
ch.7 Interrupt of MFS ch.5
3 23 PPG ch.0/2/4/8/10/12/16/18/20
4 24 External Main OSC / External Sub OSC / Main PLL / PLL for USB/Watch
Counter/Real Time Counter
4 25 A/D Converter unitO
4 26 A/D Converter unitl
4 27 A/D Converter unit2 / LCD Controller
4 28 MFT unit0, unitl, unit2 Free-run Timer MFT unitO Free-run Timer, Input Capture, Output
Compare
4 29 MFT unitO, unitl, unit2 Input Capture MFT unitl Free-run Timer, Input Capture, Output
Compare
4 30 MFT unitO, unitl, unit2 Output Compare MFT unit2 Free-run Timer, Input Capture, Output
Compare
4 31 Base Timer ch.0 to ch.7
4 32 CAN ch.0 / Ethernet ch.0
4 33 CAN ch.1/ Ethernet ch.1
5
34 USB ch.0 Function (DRQ of End Point 1 to 5)
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Vector | IRQ No. Exceptions and Interrupt factor vectors
e IRQCMODE=0* IRQCMODE=1
5 35 USB ch.0 Function (DRQI of End Point 0, DRQO and each status) /USB
ch.0 HOST (each status)
5 36 USB ch.1 Function (DRQ of End Point 1 to 5) / HDMI-CEC, Remote
Control Reception ch.0
5 37 USB ch.1 Function (DRQI of End Point 0, DRQO and each status) /USB ch.1 HOST (each status) /
HDMI-CEC, Remote Control Reception ch.1
5 38 DMA Controller (DMAC) ch.0 DMA DMA Controller (DMAC) ch.0 to ch.7
5 39 DMA Controller (DMAC) ch.1 MFT unitl Wave Form Generator / DTIF(Motor
Emergency Stop)
5 40 DMA Controller (DMAC) ch.2 MFT unit2 Wave Form Generator / DTIF(Motor
Emergency Stop)
5 41 DMA Controller (DMAC) ch.3 Quad counter (QPRC) ch.1
5 42 DMA Controller (DMAC) ch.4 Reception Interrupt of MFS ch.6
5 43 DMA Controller (DMAC) ch.5 Transmission Interrupt and Status
Interrupt of MFS ch.6
6 44 DMA Controller (DMAC) ch.6 Reception Interrupt of MFS ch.7
6 45 DMA Controller (DMAC) ch.7 Transmission Interrupt and Status
Interrupt of MFS ch.7
6 46 Base Timer ch.8 to ch.15
6 47 Flash RDY, HANG interrupt Quad counter (QPRC) ch.2 / Flash
RDY, HANG interrupt

*. Compatible with TYPEO to TYPE2.
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Table 2. Selection interrupt factor

Setting value of

RCINTSELX:INTSELX Interrupt Factor
0x00 No interrupt factor is selected
0x01 External interrupt ch.0
0x02 External interrupt ch.1
0x03 External interrupt ch.2
0x04 External interrupt ch.3
0x05 External interrupt ch.4
0x06 External interrupt ch.5
0x07 External interrupt ch.6
0x08 External interrupt ch.7
0x09 External interrupt ch.8
Ox0A External interrupt ch.9
0x0B External interrupt ch.10
0x0C External interrupt ch.11
0x0D IRQO/IRQ1 of the base timer ch.0
Ox0E IRQO/IRQ1 of the base timer ch.1
OxOF IRQO/IRQ1 of the base timer ch.2
0x10 IRQO/IRQ1 of the base timer ch.3
Ox11 IRQO/IRQ1 of the base timer ch.4
0x12 IRQO/IRQ1 of the base timer ch.5
0x13 IRQO/IRQ1 of the base timer ch.6
0x14 IRQO/IRQ1 of the base timer ch.7
0x15 Reception interrupt of MFS ch.0
0x16 Reception interrupt of MFS ch.1
0x17 Reception interrupt of MFS ch.2
0x18 Reception interrupt of MFS ch.3
0x19 Zero detection interrupt of MFT unitO free-run timer ch.0
Ox1A Zero detection interrupt of MFT unitl free-run timer ch.0
0X1B Zero detection interrupt of MFT unit2 free-run timer ch.0
0x1C DMAC ch.0
0x1D DMAC ch.1
Ox1E DMAC ch.2
Ox1F DMAC ch.3
0x20 to OxFF Reserved
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3.1

3.2

Correction of file

This chapter explains the method for correcting a file required for using the interrupt factor Vector relocate function.

File to be corrected

If the interrupt factor is changed by setting of the relocate function, it is necessary to correct the following files of the
FM3 template project.

m  Startup routine (startup_mb9xfxxx.s)
m  |O definition file (mb9xxxxx.h)

Correction of startup routine
In the startup routine, the interrupt handler is defined.

When you use the relocate function, the definition names of the interrupt handlers of "IRQ No.3 to No.22, No.28
to No0.30, No.38 to No0.45, No.47" of startup_mb9xfxxx.s do not correspond to the interrupt names after
relocation. Use it after changing the definition names of the interrupt handlers. For the definition name to be used,
an arbitrary name can be given.

An Example for changing the interrupt handler of IRQ No0.3 from default "multifunction timer waveform
generator/DTIF" to "external interrupt ch.0" is shown in the figures. Figure 1 is for ARM and Figure 2 is for IAR.

Figure 1. Example of definition of interrupt handler (for ARM)

e.0.) Definition of the intermupt handler of |RQ Mo .3 is changed from "multifunct on timer waveform
generator/DTIF" to "external interrupt ch.0" ifor ARW)

+ File name examplexaRidestatup_mbSxio 5

<Before change>

_ Yectors []&1] __initial_sp ; Top of Stack
DCD Reset_Handler ; Reset Handler
Dch NMI_Handler : HNMI Handler
pco CEY_Handler ; O0: Clock Super Yisor
DD SWDT_Handler 3 1: Software Watchdoz Timer
pch LYD _Handler ; 2: Low VYoltage Detector
(i, ] MFT_W3_]RHendlar : 3: Wave Form @enerator / DTIF

Default_Handler PROC

EXPORT ©CSY_Handler [WEAK]
EXPORT SWDT_Handler [WEAK]
EXPORT LVYD_Handler [WEAK]
EFPORT WFT_&_1RHandler [VEAK]

CEY_Handler

SWDT _Handler

LYD _Handler

NFT_RG_IRGHand ler

<After change>

_ Yectors []&1] _initial_sp ; Top of Stack
DD Reset _Handler ; Reset Handler
DCD HMI_Handler ; HMI Handler
pco CEY_Handler : O: Clock Supar Visor
DD SWDT_Handler 3 1: Software Watchdog Timer
DD LVD_Handler ; 2: Low Yoltaze Detector
DD INT® Hard | mr ; 3: External Intsrrupt ch-@ (IHTSELG)

Default_Handler PROC

EXPORT CEY_Handler [WEAK]
EXPORT  SWDT_Handler [WEAK]
EXPORT LVYD_Handler [WEAK]
EXPEORT IMTO Handlar [#EK]

CEVY_Handler

SWDT_Handler

LYD _Handler

INT® Handlar
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Figure 2. Example of definition of interrupt handler (for IAR)

e.g.) Definition of the interrupt handler of IRQ Mo3 is changed from "rultifunction timer way eform
generator/DTIF" to "external interrupt ch.0" (for [AR)

+ File name: exampledl AR¥startup_mb3xfax s

<Before change>

__vwector_table DCD sfe(CETACK) ; Top of Stack
DD Reset Handler ; Reset
DD NMI _Handler 3 NMI

DD W _Handler 3 0 Clock Super Yisor

DD SWDT_Hand ler ; 12 Software Watchdog Timer
DD L¥D _Handler ;20 Low Yoltage Detector

[ 1] WFT_¥_[RHand lar i 3: Wevs Form Bensretor / DTIF

PUBWEAK. SWDT _Hand ler
SECTICN .text :CCDE:REORDER (1)

SWDT Handl er

B SWDT_Hand ler

PUBWE &K LWD_Handler

SECTICN .text :CODE:REORDER (1)
L¥D _Hand ler

B L¥D _Handler

PUBKES¥. BFT_W:_IRdHandlar

BEGTIMM -text:GCDE-REGRDER(1)
WT_¥i_IRGHand lar

B WFT_EL_IREHwndnr

< After change>

__vwector_table DCD sfe(CETACK) ; Top of Stack
DD Reset Handler ; Reset
DD NMI _Handler 3 NMI

DD CEY_Handler
DD SWDT_Hand ler
DizD LWD _Handler
o INTO_Hendll s+

0: Clock Super Yisor

1: Software Watchdog Timer

20 Low Woltagze Detector

3: Extwriel Intarrupt eh.D (INTSELD)

PUBNEAK SWDT_Hand ler
SECTICN . text :CODE:RECRDER (1)

SWDT Handl er

B SWDT_Hand ler

PUBWEAK. LWD_Handler

SECTICH .text :CODE:RECRDER (1)
L¥D Handler

5 L¥D _Handler

PUBEESK INTH: Hand ler

SEGTION .text:GCODE:REDRDER(1)
[HT)_Hend 7

B [NTE Hetd e ¥

WWW.CYpress.com Document No. 002-04379 Rev.*A 7


http://www.cypress.com/

Embedded in Tomorrow™

FM3, Interrupt factor vector relocate function Usage

3.

w

In the 10 definition file, the interrupt number for the interrupt factor is defined. The section that defines the interrupt
number is

Correction of 10O definition file

"typedef enum IRQn { -+ - - }IRQNn_Type;" of "Interrupt Number Definition."

When you use the relocate function, the definitions of interrupt factors of "IRQ No0.3 to No.22, No.28 to No0.30, No.38 to
No.45, No.47" of mb9xxxxx.h do not correspond to the interrupt names after relocation. Use it after changing the
definition names of the interrupt factors. For the definition name to be used, an arbitrary name can be given.

Figure 3 shows an example for changing the interrupt factor definition of IRQ No.3 from default "multifunction timer

waveform generator/DTIF" to "external interrupt ch.0".

Figure 3. Example of definition of interrupt factor

e.g.) Definition of the interrupt trigger of IRG No.3 is changed from "multifunction timer waveform

generatorDTIF" to "external interrupt ch0”

+ File name: comman®mb S:oooo h

<Before change>
typedef enum IRCH
{
NMI_IRGn
HardFault_IRGn
CSY_IR0n
DT _IRGn
LWD_IRGn
WG_[RGn

} IRGh _Tvpe;

<After change>
typedef enum IRGH
{

NHI_IRGn
HardFault_IRGn
CSW_IRGn
EWDT _IRan
LYD_IRGn
EXINTO_IREh

PR

} IRGh _Tvpe;

-14, /% 2 Non Maskahble x/
-13, /& 3 Hard Fault x/

0, /& Clock Super Visor

1, /% Software Watchdoz Timer
2, / Low Yoltaze Detector
3, /& %sve Form Generator

-14, /% 2 Hon Maskahle */
-13, /% 3 Hard Fault x/

0, /* Clock Super Yisor

1, /% Boftware Watchdog Timer

2, /% Low Voltage Detector

3, /o Extarnel Intsrrupt ch.0 {IHTSELD aetting)

#/
x/
x/
w/

x/
*/
*/
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4.1

Setting of interrupt factor Vector relocate function

This chapter explains the setting of registers required for using the interrupt factor Vector relocate function.

4.1 Setting of register
To use the relocate function, it is necessary to set the following registers.

®m  [nterrupt factor Vector relocate setting register IRQCMODE)
®m  [nterrupt factor selection register 0 (RCINTSELO)

m  [nterrupt factor selection register 1 (RCINTSEL1)

With the RCINTSELO/1 register, set the interrupt factor to be allocated to IRQ No.3 to No.10 (Vectors No.19 to
No0.26). The settable interrupt factors are shown in "Table 2." The RCINTSELO register corresponds to IRQ No.3 to
No.6 and the RCINTSELL1 register corresponds to IRQ No.7 to No.10. The initial value of the RCINTSELO/1 register
is set to "no interrupt factor is selected.”

The IRQCMODE register performs the switching of the relocate function. The interrupt factor Vector is switched as
shown in "Table 4.1 List of exceptions and interrupt factor vectors" by setting the IRQCMODE bit to "1.”

Figure 4 shows an example of the register setting.

Figure 4. Setting of Register

g.2.) Setting of register

FM3_INTREQ->RCINTSELD | = 0x000000015 /% bit7-0:INTSELO=0x01 Select Ext-Int ch.0 =/
FM3_INTREQ->RCINTSELD |= Ox00000200; /% hit15-8:INTSELI=0x02 Select Ext-Int ch.l =/
FM3_INTREQ->RCINTSELD |= 0000300005  /* hit23-16:INTSEL2=0x03 Select Ext-Int ch.2 */
FM3_INTREG->RCINTSELD |= 0x04000000;5 A bit31-24:INTSEL3=0x04 Select Ext-Int ch.3 =/

FM3_INTREQ->RCINTSELT |= 0x00000000; /A hit7-0:INTSEL4=0x00 Select BT ch.0 IRGOST */
FM3_INTREQ->RCINTSELT |= Ox000015005 /% hit15-8:INTSELG=0x15 Select MFS ch.0 R¥ =/
FM3_INTREQ->RCINTSELT [= 0001900005 /% hit23-16:INTSELG=0x19 Select WFTO FRT ch.0 */
FM3_INTREG->RCINTSEL! |= Ox1CO00000; /% hit31-24:INTSEL7=0x1C Select DMAC ch.O #/

FM3_INTREQ->IRGCMCOE = 0x00000001 & /% bit0:IRGCHODE=Ob1 Interrupt Wector Relocate */
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5 Example of setting (sample program)

This chapter shows an example of the sample program using the interrupt factor Vector relocate function.

5.1 Interrupt factor definition file

The startup routine (startup_mb9xfxxx.s) and the 10 definition file (mb9xxxxx.h) in which the interrupt factors are
defined use the definition file corrected in "3_Correction of file."

5.

N

Sample program

The sample program of the Vector relocate function is shown in Figure 5-1. The setting of the sample program is
shown below.

m  External interrupt ch.0 is set for IRQ No.3

®  For IRQ No.4 to No.10, an interrupt factor is not selected
®m  [nterrupt factor Vector relocate function ON
m  Terminal of external interrupt ch.0 uses INTOO_O

= External interrupt ch.0 detects a falling edge
Figure 5. Sample Program

File name: main.c
External intermupt ch.0 is selected for IRQ NoJ3

int32 t mainl void 3 For IRQ Nod to 10, the interrupt trigger is not selected
- (default)

/% setting Interrupt Factor Wector Rdlocate x/
FM3_INTREQ->RGINTSELD = Ox00000001; | / hit7-0:INTSELO=0x01 Select Ext-Int ch.0 %/

FH3_INTREG->RCINTSEL! = 0x00000000; J A Interrupt request no select =/

[ FM3_INTREG->IRGCMODE = 0x00000001; ]/* bit0:IRACHODE=Ob] Interrupt Vector Relocate #/
<< Interrupt trigger Vector relocate function ON

F% setting INTOD_O %/

FM3_GPIO->EPFROG = 0x00000000 ; A bit5,4:EINTO05=0000 EINT-chO use INTOD_O */
FM3_GPIO->PFRS |= Ox0001; A bit2:PFRE_0=0b1 P50 use peripheral port #/
/% getting External Interrupt ch.0 =/

FM3_EXTI->ENIR = 0x00000000; A INT interrupt disable #/

FM3_EXTI->ELWR = 0x00000003; A bit1,0:LB0,LAD=0L11 INTO low level edge */
FM3I_EXTI->EICL = 0x00000000; S hitZ2:ECL=0k0 INTO interrupt request clear %/

FM3_EXTI->EMIR

£ interrupt priopd etting %/
NVIC SetPriority (| EXINTO_IR » 0x00) ‘<< Name defined by the 10 definition file is used

A% interrupt enahle set hit setting for INTOD_D interrupt %/

NWIC_EnablelROf EXINTO_IRGY 1
== Name defined by the 10 definition file is used

FEmain loop 4
whilef1){;}

}

0x00000001 5 A bitZ2:END=0b1 enable INTO */

AR R R R R
#% Interrupt Handler

*EE HERERERREER
void|INTO Handler fvoid) << Mame defined by the startup routine is used
i

FM3_EXTI->EICL &= OxFFFFFFFE; /% clear interrupt request x/
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6 Precautions

An interrupt factor selected by the RCINTSELO/1 register is masked by IRQ11 to IRQ47. (The relevant bits of
IRQ11MON to IRQ47MON registers are also masked.)

Set the interrupt factor to be selected by INTSELO to INTSEL7 bits without duplication.

The bit field definition and the bit band definition of the IRQxxXMON register in the 10 definition file are definitions
before relocation. Note that the definition after relocation is different. When needed to use the IRQxXMON
register after relocation, use the register definition.

e.g.) Read access to IRQ12MON using register definition

Unsigned int tmp;
tmp = FM3_INTREQ->IRQ12MON;

7 Additional Information

7.1 Target products
This application note is described about below products;

(TYPEA4)
Series Product Number (not included Package suffix)
MB9B110R MB9BF112N, MB9BF112R, MB9BF114N, MB9BF114R,
MB9BF115N, MB9BF115R, MBO9BF116N, MB9BF116R
MB9B310R MB9BF312N, MB9BF312R, MB9BF314N, MB9BF314R,
MB9BF315N, MB9BF315R, MBO9BF316N, MB9BF316R
MB9B410R MB9BF412N, MB9BF412R, MB9BF414N, MB9BF414R,
MB9BF415N, MB9BF415R, MBO9BF416N, MB9BF416R
MB9B510R MB9BF512N, MB9BF512R, MB9BF514N, MB9BF514R,
MB9BF515N, MB9BF515R, MBO9BF516N, MB9BF516R
(TYPES)
Series Product Number (not included Package suffix)
MB9A110K MB9AF111K, MB9AF112K
MB9A310K MB9AF311K, MB9AF312K
(TYPESG)
Series Product Number (not included Package suffix)
MB9A140N MB9AF141L, MBY9AF141M, MB9AF141N, MBO9AF142L, MBO9AF142M, MBY9AF142N,
MB9AF144L, MB9AF144M, MB9AF144N
MB9A340N MB9AF341L, MB9AF341M, MB9AF341N, MB9AF342L, MBOAF342M, MBOAF342N,
MB9AF344L, MB9AF344M, MB9AF344N
MB9AA40N MB9AFA41L, MBO9AFA41M, MBOAFA41N, MBOAFA42L, MBO9AFA42M, MBOAFA42N,
MBO9AFA44L, MB9AFA44M, MBO9AFA44N
MB9AB40N MB9AFB41L, MBO9AFB41M, MBO9AFB41N, MBO9AFB42L, MBOAFB42M, MBOAFB42N,
MB9AFB44L, MB9AFB44M, MBO9AFB44N
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resulting product. Cypress products are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of
weapons, weapons systems, nuclear installations, life-support devices or systems, other medical devices or systems (including resuscitation equipment and
surgical implants), pollution control or hazardous substances management, or other uses where the failure of the device or system could cause personal injury,
death, or property damage ("Unintended Uses"). A critical component is any component of a device or system whose failure to perform can be reasonably
expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do
release Cypress from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold
Cypress harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any
Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or

registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and
brands may be claimed as property of their respective owners.
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