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Interrupts

Project Objective
- Generate interrupt for rising edge signal on pin
- Set a Flag in Interrupt Service routine (ISR)
- Increment Count variable in main code if Flag is set

- Clear the Flag in main code
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Figure 1-1. Simplified Block Diagram
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,? PWMs, Timers and Counters
%; CYPRESS !

PWMs, Timers and Counters share many
capabilities but each provides specific
capabilities.

When to Use a PWM

The most common use of the PWM is to
generate periodic waveforms with adjustable
duty cycles. The PWM also provides optimized
features for power control, motor control,
switching regulators and lighting control. The
PWM can also be used as a clock divider by
driving a clock into the clock input and using
the terminal count or a PWM output as the
divided clock output.




PWMs, Timers and

Counters

When to Use a Counter

A Counter component is better used in

situations that require the counting of a
number of events but also provides rising edge

capture input as well as a compare output.

When to Use a Timer

A Timer component is better used in situations
focused on timing the Ilength of events,
measuring the interval of multiple rising and/or
falling edges, or for multiple capture events.




Output  May Be Description PWM
Hidden
te|c
tc N The terminal count output is "1 when the period counter is equal to zero. In normal m E
operation this output will be 1" for a single cycle where the counter is reloaded with
oeriod. If the PWM is stopped with the period counter equal to zero then this signal will gmkm“pt i
remain high until the period counter is no longer zero. This output is synchronized to the 8-bit
block clock input of the component.
interrupt Y The interrupt output is the logical OR of the group of possible interrupt sources. This
signal will go high while any of the enabled interrupt sources are true. The interrupt output
shall remain asserted until the Status Register is read out by the software. In order to
receive subsequent interrupts, the interrupt shall be cleared by reading the Status S i
Register using the PWM ReadStatusRegister() API. The interrupt output is not visible if
the Use Interrupt parameter is not set. This allows the status register to be removed for |
resource optimization as necessary. pwm|-
pwm/pwm1 Y The pwm or pwm1 output is the first or only pulse width modulated output. This signal is
defined by PWM Mode, compare modes(s), and compare value(s) as indicated in —pelock
waveforms in the Configure dialog. When the instance is configured in one output, Dual R

Edged, Hardware Select, Center Aligned, or Ditner PWM Modes, then the output “pwm” is
visible. Otherwise the output ‘pwm1” is visible with ‘pwm2" the other pulse width signal.
This output is synchronized to the block clock input of the component,
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InterruptType  DERIVED
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Start Page/ *TopDesign.cysch '-‘Proba_3.cydquf' main.c vq4P X

" Configure 'cy_isr' & i .
Name: jisq

/" Basic I"éuilt-in '
Parameter ' : =
RISING_EDGE

m

ES 000 "]

Parameter Information =
InterruptType: DERIVED - infers the interrupt type based on the signal source.

RISING_EDGE - selects the source connection to the ISR component as a rising edge
connection via the DSI.

l Datasheet ‘ | Apply | Cancel
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Configure ‘cy_pins’

Name Pin_Input

Phs_i Mapping ' Reset | Buit-n_
Number of Pins: 1 XN+ 3

(Al Fins)  Type | General = Input
Fin_lnpu_0 [ Analog
Digital Input
HWw Connechon
[ ] Digital Output

Preview

Data Sheet |
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o RISING _EDGE
¥ LEVEL

Faraniete: bewowrresrer

InterruptType: DERIVED - infers the interupt type based on the signal sowrce

RISING_EDGE - selects the source connection to the ISR component as a nising

edge connection via the DSI

Data Sheet

OK

Cancel
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Interrupt Sources

Fixed Function IRQ o
OMANRO |
" UDB yoe RO 0 Interrupt Examples
Array ’ U 1 Request Source
) | Y (IRQ) Type
— Interrupt Fixed function JADC End of Conversion (EoC),
o_Signals IRQ's Fixed Function Timer, Counter Interrupts,
Fied Funcion TRO Port Interrupt Control Unit (PICU),
OMANRG . | 1 Sleep Timer,
* UDB ypBIRQ 0 _J—’ Low Voltage Detect (LVD)
Array . M : Interrupt Controber
Edge = | Universal Digital |Any digital output signal on chip,
*Dotect > N Block (UDB) |JUART, SPI component interrupts,
‘ array UDB based Timer, Counter, PWM interrupts,
3 - IRQ's ixed function IRQ's can also be UDB IRQ's
Foxed Funclion IRQ g - Direct Memory [DMA channel Transfer complete (NRQ) signals,
| DMANRO 'P . Access (DMA)
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Interrupt Sources
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| Direct Memory

Interrupt Examples
Request Source
(IRQ) Type
" Fixed function JADC End of Conversion (EoC),
IRQ's Fixed Function Timer, Counter Interrupts,
Port Interrupt Control Unit (PICU),
Sleep Timer,
Low Voltage Detect (LVD)
Universal Digital |Any digital output signal on chip,
Block (UDB) ART, SPI component interrupts,
array DB based Timer, Counter, PWM interrupts,
IRQ's ixed function IRQ's can also be UDB IRQ's

Access (DMA)
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Interrupt Type selection

Configure ‘cy_isr’

DERIVED
. EERE

¥ RISING_EDGE
o¥ LEVEL

Patameter Infoemation

InterruptType: DERIVED - infers the interupt type basaed on the signal source
RISING_EDGE - selects the source connechon to the ISR component as a nsing edge connechion via the DS

LEVEL - selects the source connected to the ISR component as a level sensibhve connechon via the DSI

Value: DERIVED
Type: IntT ypek num
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PSoC Creator News and Information

Happy Lunar New Year!
Posted on 02/11/2013

m

Gong Xi Fa Cai! As many of my friends and colleagues are
celebrating the New Year and welcoming in the year of the water
snake, | wanted to take a minute and wish you all well. May the New
Year bring each of you prosperity, good luck and a new PSoC design.
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75 /* Enable it. */
76 isr_ 1 Enable():
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82 * Sumary:
83 * Disables and removes the interrupt.
84 *
85 * Parameters:
86 %
57 *
88 * ‘Return:
89 * wvoid.
S0 *
a1 www:wawrwrww:wxwrww:wawrwrwr:wxwxwwwrwwxwrwrwtwtrwwwrxwrwrwrwtwtrwwtrawxwrwrwtz,}
o2 void isr_1 Stop (void)
a3 {
94 /* Disable this interrupt. */
a5 isr_1 Disable():
96 }
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=29 Header Files Al\ 99 * Function Nawe: isr_ 1 Interrupt —
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\h] device.h W Sl | &
] * Summarvy:
=11 Source Files g = i - > -
€] main.c a 102z %) The default Interrupt Service Routine for isr 1.
G 'd S 103 L Add custom code between the coments to keep the next version of this file
2O fnerale =ROuIce o 104 * from over writting your code.
=0 PSoC3. 2 105i| * Parameters:
‘*3 'g’—boot 2 106i| * Return:
EHEY isr_1 & 107i| * void.
_CJ iSl_1.C 1|:|6 xwtx*x*x*xwx?:-x**xwrt*x*x*xwxx*x*xwrt*x*x*xw-xx*x*xth*x*x*xw-xx*x*xwrt*x*x*xwr**x;
\h] isr_Th & 109 CY ISR{isr 1 Interrupt)
(= i1} == RS
EHO LCD = 1105 {
(1]
€] LCD.c g; 111 /* Place your Interrupt code here. */
] LCD.h 112 L BSTART - isE . IHterrupte;
€] LCD_P+ | & 113
= LCD_LCDP: | & 114 /% “HEND' */
€] LCD_LC 115
_ﬂ LCD LC 116 /* PSoC3 ES1, ES2 RTC ISR PATCH */
_ﬂ LI:D_LE 117 #if[CYDEV_CHIP_FAHILY_USED == CYDEV_CHIP_FAMILY P30C3)
=53 LED1 - 118 #if((CYDEV_CHIP_REVISION_USED <= CYDEV_CHIP_ REVISION 34 E52Z) && (isr_1 ESZ_PATCH )
P 1 rng . 119 isr_1 ISR_PATCHI):
N R - 120 #endif
L . 121 #endif
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Output v ax
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=29 Header Files AL\\ 125 Function Name: isr 1 SetWVector
g 126 o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
\h] device.h W |
—~ : =) 2 * Suaary:
=1 Source Files € = v 3 . .
g]mdnc 2 128 * Change the ISR wvector for the Interrupt. Note calling 1sr_1~Start
G H S 1z9 . will override any effect this method would have had. To set the wvector before
EL_)‘fnade__owce Q 130 * the component has been started use isr 1 3StartEx instead.
EHOD PSoC3. ,E' 131i| * Parameters:
& lepZboot o <17 * address: Address of the ISR to set in the interrupt wvector table.
o= S
EHO isr_1 o 133i| * Return:
€] isi_1c 134i| *  void.
ﬂ iSl_1_h g 1'35 zxz-.':x-sxzxzxx-sxf:xzxz-sx-sxzxzxx-sx-.':xzxz-s7:-sxzxzxx-sx-.-:xzxz-sx-sx-zxzxx-sxtxzxz-sx-xxzxzxx-sxz;
(= i1}
B LCD = 136! woid isr 1 SetVector (cyisraddress address)
a posiy e
€] LCD.c e 373 ¢
ﬂ LCD.h 138 CY_SET_REG16(isr_1 INTC WECTOR, (uintlé) address):
€] LCD_P+ | & 139: L}
= LCD_LCDP %- 140
g LCD LE 14941 /.'.'R‘?:R‘?.‘Wﬂ'##?:ﬂ‘.’:#*#ﬂ'?:R‘?.‘R‘.':Wﬂ'##?:ﬂ‘.’:#*#ﬂ'ﬁR‘?:R‘?.‘Wﬂ'#ﬂ'?:ﬂ‘.’:#*#ﬂ'ﬁ3‘?:3‘?:%’3‘#3‘?:3‘.’:#3#3‘#3‘?:3‘?:%’3‘#3‘.‘:3‘.’:#3?:
j]LCDji 142 * Function Nawe: isr_ 1 GetVector
_ﬂ LCD_LE 143 o o e o o e o o o o o e i e o e o o e o o i o o e e o o e e o o e o e e e o o e e o o e e o o e e o o e e o o e o o e o o e e o o
- * =ty
=53 LED1 144 Surary:
145 * Gets the "address"™ of the current ISR wector for the Interrupt.

LA LEDT o
ot y 146 * Parameters:

N

— = ' 147 | *  woid.
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' Output v ax
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v Device 'PSoC 3 CYSC3866AX*-040' was successfully programmed at 03/18/2013 05:06:14. —
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=1 Header Files ~ 127 : . void. =
: a turn:
h] device.h S
(== 8—1 Fil 149 * Address of the ISR in the interrupt wvector table.
E'_) ource:rlles 150 -x-xx-sx-xx1rxvr-xx-sx1rx1r-xx-sx-sx1rxx-xx-sx1rx1r-xx-sx-sx1rxvr-xx-sx-xx1r-xx-sx-sx1rxx-sx-sxtxwxx-sxtxwxx-sx-sxt;
c| main.
] —1 ain.c 15 cyisraddress isr 1 GetVector (void)
=+ Generated_Source 152 ¢ SR
O ?5963. 153 return (cyisraddress) CY_GET _REGl6(isr_1 INTC_VECTOR]):
[+ 12 'cy_boot 154 Y
=1 '__) isr_1 155

€] isr_1.c

|n] isr_1.h
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157 * Function Name: isr_ 1 SetPriority
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E‘._r) LCD 153 E o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
|€] LCD.c 159 | * Summary: =
ﬂ LCD.h 160 * Sets the Priority of the Interrupt. Note calling isr_ 1 3tart
Q LCD_PH 161 * or isr_ 1 StartEx will override any effect this method would have had.
=1 LCD_LCDP 162 ) This method should only be called after isr 1 Start or
: Q LCD LC 163 ® isr_1 StartEx has been called. To set the initial
_ﬂ LCD LC 164 * priority for the component use the cydwr file in the tool.
ﬂ LCD:LE 165 * Parameters:
=6 LED1 166 * priority: Priority of the interrupt. 0 - 7, 0 being the highest.
A EnT - 167 *-Return:
N 168 * wvoid.
169 *
IQDEFI’OI’SH_!SUW&I’NI’IQS 170 zwwxwxwxxwwwxwtwwwwxwxwxxwxwxwxwwwwxwxwxxwxwxwwwwwwxwxwxwwxwxwtwwwwxwxwxxwxwxwx; V‘
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7 Output v ax
Show output from:  All - =K
Protecting. .. ' ~
Verify Checksunm. ..
v Device 'PSoC 3 CYSC3866AX*-040' was successfully programmed at 03/18/2013 05:06:14. =
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=12 Header Files 5 l\ 171 wvoid isr_ 1 SetPriority(uint8 priority) =5
ﬂ devceh g 1"’f P *i 1 INTC PRIOR i i 5
o= . [ = T << :
=1 Source Files 2 > TSLEoE. — PELOLLEY.
3 A 174 H
€] main.c L ~c
175
E}-’—) Genefa‘ed_sou[ce 9 1""6 ’.f.11:xxxxwx-xxxxxxxxxxwxxx-:rx-xxxxxxxwx1:1@xxx-a-x-xxxxxxxw1:1:1@1:*x-a-xxxxxxxxwstxxxthxxxxxt
O ?5963. 193' 3 B 3 * Function Name: isr_ 1 GetPriority
1;3'39_b00[ % 178 E o o o e o o o o o o e o o e o o e o o o o i o e e o i e o i e o e o e o i e o i o
EHED isr_1 g 179i| * Swanary:
Q isi_1.c 180 * Gets the Priority of the Interrupt.
[h] isr_1.h & 181i| * Parameters:
o i1}
EHO LCD 8 182i| * void.
(1]
€] LCD.c L 183i| * Return:
ﬂ LCD.h 154 * Priority of the interrupt. 0 - 7, 0 being the highest.
g LCD P'. § 1E;S 7.‘?.‘7?‘?.‘?."z?."z?.'?.‘?.‘2'?.?."2?.‘8?.‘?.“?.‘?."z?."z?.‘?.‘?.‘2'?.?."#7:%?.‘7?‘?.‘7f'z?."z?.'?.‘?.‘2'?.?."2?.'2?.‘?."?.‘?."z?."8ttttttttﬁttt**t*ttttttt’a’ —
=} LCD_LCDP: ?—, 186 wuint8 isr 1 GetPriority(void)
2 o e
€] Leo_Le 187:1=1 4
_ﬂ LCD_LC 188 uint8 priority;
n] LCD_LC g
2 0
=& LED1 S o '
A 1EN - 191 priority = *isr_ 1 INTC_PRIOR >> 5;
N - ' 192
| — ; ! 193 return priority;
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7 Output v X
Show output from:  all - =K
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Verify Checksunm. ..
v Device 'PSoC 3 CYSC3866AX*-040' was successfully programmed at 03/18/2013 05:06:14. =
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=29 Header Files s 1957 * Function Name: isr_ 1 Enable -
: g 1C;::g I AR A A R A A R R A AR E AR EE AR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE R R R R R R
\h] device.h W 1&: 3
P ; =) 99| * urAary:
=1 Source Files € s k4 -
Ej"ﬁmc 2 200 L Enables the interrupt.
@ G H s 201i| * Parameters:
E%_)‘fnade__owce o 202 = A
SR ?5963. i g 203i| * Return:
"3 ‘cy_boot o 204 * void.
E}".;) iSl_1 a" 2|:|5 ‘8'?:*%’#3’##%#*#*#3’%#7{*%’#3’##%#*#*#3’%#?{*%’#3’##7{#7{#*#3’%#%*%’#&##%#%#*#3’%#**%’#&##?{#*#*#H‘f
€] isi_le z0D6: woid isr_1 Enable(void)
|n] isr_1.h & 207ig ¢
Frie i1}
B LCD L8 208 /* Enable the general interrupt. */
1
€] LCD.c 3 209 #isr 1 INTC_SET EN = isr_1_ INTC_MASK:
\h] LCD.h 210:i Ly
g LCD P'. § 211 ‘yt#‘?.‘?f*?.‘*?.‘#?.‘#?.7{2?.‘ﬁ?.‘#‘?.‘**?.‘*?.‘#?.‘#?.tt?.‘ﬁ?.‘#‘?.‘*'8?.‘*?.‘#?.‘#?.7{2?.‘%?.‘#?.‘*'8?.‘*?.‘#?.‘#'«’.7{2?.‘%?.‘#?.‘7{*?.‘*?.‘#?.‘#?.7{2?.‘
e wi
=} LCD_LCDP: == 212 * Function Nawme: isr 1 GetState
H Q LCD LE a2t 213 E o i i o o i i o o i o i o o o i i e i o e o i o i o i o o e o i i e o i o i o o i i o i i i o i o
lﬂ LCD_LC 214 * Swanary: —
j]LCDlI 215 * Gets the state (enabled, disabled) of the Interrupt.
=& LED1 - 216i| * Parameters:
B 217i| *  woid.

218 = Return:
219 * 1 if enabled, 0 if disabled.

IQDEI"I’OI’SH_!SUW&I’I’W’IQS 220 zwwxwxwxxwxwxwwwwwwxwxwxwwxwxwtwwwwxwxwxxwxwxwxwwwwxwxwxxwxwxwwwwwwxwxwxxwxwxxx/ V‘
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7 Output v ax
Show output from:  All - =K
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v Device 'PSoC 3 CYSC3866AX*-040' was successfully programmed at 03/18/2013 05:06:14. =
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=15 Header Files B 221 uint8 isr_ 1 GetState (void) ===
: = 2221
Ml device'h g 223 { it G )} £ th 1 i *
(= : =] * B e tcat t nt . o
EHE Source Files 2 . e 1§ state o = gener§ interrup /
Q) main.c 1.8 224 return (*isr_1 INTC_SET _EN & isr_1_ INTC_ MASK) 2 1:0;
3 ‘ 225iL}
=1 Generated_Source o 226
E]JPSOCg % 22"? ‘/'S‘&“Sﬂ“f.“ﬂ“x*‘&"x‘K‘Sﬂ“k‘ﬂ“&"#‘&“ﬁﬂ‘t‘ﬂ‘t‘#‘&'*‘K‘Sﬂ“k‘ﬂ“&"#‘&“ﬁﬂ‘t‘ﬂ‘t‘#‘t‘#‘K‘Sﬂ“k‘ﬂ“&"#‘&“kﬂ‘t‘ﬂ‘t*#‘#‘K‘Sﬂ“k‘ﬂ“&"#‘&“kﬂ‘t‘ﬂ‘t*‘&'*‘&“ﬁﬂ‘t*
o
& "j ey boot = 228 * Function Nawe: isr 1 Disable
E}“Q |Sf_1 a" 229 E o i i i i i o i o i o o o i i o i i e i i o i i o o i e i o e e o i e i o i o o i o i i i i o i i o i
Q isr_1.c i 230i| * Swmary:
. o
\n] isr_1.h i} 231i| * Disables the Interrupt.
it [}
= LCD B 232 * Parameters:
[
€] LCD.c 3 233 * wvoid.
] LCD.h 2343 * Return:
c] Lco_P+ | & 235i| * void.
TR w
= LCD_LCDP E_r 236:| *
g LCD LE 23'}‘ o i i i i i i o e o i o i i o i e o i i e i e o i o i i o e i e i e e e i o i i o i e o i i o i o i i o i o o
_n] LCD_LE 238 woid isr_1 Disable (void)
[n] LCD_LC 239 11
=69 LED1 240 /* Disable the general interrupt. */ =
241 *isr 1 INTC_CLR_EN = isr_ 1 INTC_ MASK:
2492 H
243
244 /7:Z‘ﬁt*#*##ﬁtﬂttﬁ#ﬁZ‘ﬁt*#t##ﬁtﬂttﬁﬂ‘ﬁ#ﬁtﬂ#t##ﬁtﬂttﬁﬂ‘ﬁ#ﬁtﬂ#t##ﬁtﬂttﬁ#ﬁZ‘ﬁtﬂ#t##ﬁtﬂttﬁ :
De.. File {7 __|
] Output v X
Show output from:  All > =K
Protecting. . ' ~
Verify Checksum. .. 3
v Device 'PSoC 3 CY38C3866AX*-040' was successfully programmed at 03/18/2013 05:06:14.
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=+ Header Files ~ \ 287 MM
ﬂ device h 2438 * Causes the Interrupt to enter the pending state, a software method of
. wn £ :
= 5 [=] 249 ) enerating the interrupt.
=11 Source Files € @ g P
Q e &0 250 * ‘Parameters:
— G l'dS 251 * void.
=D 7enerae | Source o 252 DR T
EHER PSoC3 2 253 *  wvoid.
ﬂjcy_bOOt a 254 ‘8‘7:ﬂ‘#t‘xt‘xﬁﬂ'ﬂﬂ“xtt##ﬁﬂ‘#t‘xttﬁx‘ﬂﬂ“ktt#‘xﬁﬂ‘#t‘xt‘xﬁﬂ'ﬂﬂ‘ﬂtt##ﬁﬂ‘#t‘xttﬁz‘ﬂwktt##ﬁﬁ#t‘xttﬁtﬂwﬂt#‘f
e puu |
EHO isr_1 o 255 woid isr_1 SetPending(void)
Q isi_l.c 256i0 4
] ist_1h o 257 *isr 1 INTC SET PD = isr 1 INTC MASK:
= = ety — — ] —
= LCD s 258 H
[y
--|€] LCD.c e 259
ﬂ LCDh ZE,D f-"ﬁ'ﬁ"ﬂﬂ"&"ﬂ"&"ﬂ'ﬁ"ﬂa".’.'ﬂ'?."ﬂ'a"xa"xﬁ*tt#tttta‘t#t#ttﬁ‘xtt#tta".’.'ﬂ'?."ﬂ'a"xa"xﬁ*tt#tttta‘t#t#ttﬁ‘xtt#tta".’.'ﬂ'?."x
Q LCD Ph % 261 * Function Name: isr 1 ClearPending
= a s
E]\,'_) LCD_LCDP' % 262 E i o e i e i e e e e e e i
g] LCD_LC 263 * Suranary:
_ﬂ LCD_LC 264 * Clears a pending interrupt.
26 * .
ﬂ LCD_LC 265 Parameters:
] =] * i 5
& LED1 i | ity
0 267 * Return:
268 * wvoid.
269 —
2"I.‘|:| xwxwxxxxwxwxwxxxxwxwxxxxwxwxwx*xxwxwxv:xxwxwxwx*xxwxwxxxxwxwxwx*xxwxwxxxxwxwxwxx’f V‘
Output v ax
Show output from:  All > =K
Protecting. .. ' ~
Verify Checksum. .. )
v Device 'PSoC 3 CYSC3866AX*-040' was successfully programmed at 03/18/2013 05:06:14. =
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~|n] device.h
1) Source Files
€] main.c
) Generated_Source
EHE) PSoC3
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B isr_1
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252 * Return:

2533 | void.
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255! woid isr_1 SetPendingi(wvoid)
256iF {

257 L *isr 1 INTC SET PD = isr_1 INTC_ MASK:
258:iL}

259
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261:| * Function Name: isr 1 ClearPending
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263 * Surnary:

= LCD 264i| % Clears a pending interrupt.
~-|e] LCD.c 265i| * Parameters:
h] LCD.h 266i| *  wvoid.
c] LCD_PH 267i| * Return:
= LCD_LCDP 268 * void.
|Q) Leo_Le 2
\ﬂ LCD LE 270 _#7:'87:'87:'87:'87:7:'#7:'8######7:7:'87:'87:'87:'87:'87:'87:7:'#7:'8######7:'87:7:'87:'87:'87:'87:'8t#####t###########t#t#x
\ﬂ LCD:L[ 271; woid isr_1 ClearPendingiwvoid)
E] © LED1 27224
3 273 *isr 1 INTC CLR PD = isr 1 INTC MASK:
ice Llst aTa
275
0 Errors| |_\ 0 Warmngs
De... File ]
| output .
Show output from: Al - ®
Protecting...
Verify Checksum...
v Device 'PSoC 3 CYBC3866AX*-040' was successfully programmed at 03/18/2013 05:06:14.
-] I ¢
_ =
y Ln269 Coll INS OErrors 0OWarnings 2N
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