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Figure 1-1. Simplified Block Diagram
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Figure 7-21. Timer/Counter/PWM
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PWMs and Counters

PWMs 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.
11—




PWMs 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.




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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Figure 6-11. Drive Mode
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| S%Y o How They Work

A DC motor uses a commutator to supply
continuous direct current to a coil placed
between two or more magnets.

A stepper motor receives pulses of electricity
from a pulse generator and sends them
through a similar coil-magnet setup.

In both cases, the Oersted effect causes the coils
to turn the motor's shaft.

Read more: DC Motor vs. Stepper Motor |
eHow.com http:/Avww.ehow.comfacts 6777501 dc-

motor-vs_-stepper-motor.htmi#Fixzz2 QKmmwrgy




#cveress Fan Controller PSoC@3/5

When to Use a Fan Controller

Use the Fan Controller component
when you want to provide your
application with device.
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1if) /* ========================================

2 * Copyright YOUR COMPANY, THE YEAR

3 * A1l Rights Reserved

4/| * UNPUBLISHED, LICENSED SOFTWARE.

5| * CONFIDENTIAL AND PROPRIETARY INFORMATION

6 * WHICH IS THE PROPERTY OF your company.

2 I *,., ========================================
giL#/

9: #include <device.h>

10

11: woid main()

123 {

13 /* Place your initialization/startup code here (e.g. MylInst Start()) */
14{5/* Enable the global interrupts */

15 CYGlobalIntEnahle;

16 LCD_Start():

17 LCD Position(0,9);

18i| LCD_Print3tring("Dvyhun");

194 /* CyGlobalIntEnable; */ /% Uncormment this line to enable global interrupts. */
20 PUM_Start();
21 fori(;;)
22 i {
23&1 /* Place your application code here. */
249 |- ¥
25iL}
26

273 /* [] END OF FILE %/
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MName Domain F[r:‘eeqﬂ'eer?cy E gqr{\‘ienr?'lw Acc&?cy T ole[r%\ce Divider Stgré sg? ¥ Source Clock
! DIGITAL 48.000 MHz 7 Mz 10 = 1 IMDs2

S-ystem ‘ Digital Signal ‘ DIGITAL _ ? MHz ? MHz £0 | =) 0 -
rsﬁstem XT.V&VL 32kHz DIGITAL 3z.768 kHz? ? MHz +0 - 0
S}stem XTAL DIGITAL z5.000 MH=z ? MHz +0 - 0
VSQstem ILO DIGITAL ? H!-Iz 1.000 kHz -50, +100 - 0
VS}stem IMO DIGITAL 2.000 l{Hz 2.000 MHz +1 - 0 ‘
‘System | BUS_CLK (CPU) ‘DIGITAL | 2 mHz| 24.000 Mz | i1 | il = | masteRok
rsrystem MASTVEF!_IVZLKV DIGITAL ? H!-Iz z4.000 MHz +1 - 1 7 PLL_DUVT 7
S}stem PLL_OUT DIGITAL z4.000 HHz z4.000 MH=z +1 - 0 | IMO
Local | FanController_TACH_CLK_S00K | DIGITAL | v | s00.000 kHz | 500.000 iz | i1 5| 6 | Auto: IMO
WLocaI  '7FanControIlér;PWM_CLDCK_25k_1 Ob DIGITAL F: z4.000 MHz z4_.000 MHz ‘ +1 - 1 MASTER_CLK
Local | FanController_BUS_CLK DIGITAL | 2 Mz 24.000 Mz sl - o | BUS_CLK
WLocaI V‘VCIock_1 - - ?DIGITAL ? !le- z4.000 HHzV +1 — o> TBUSV_CLK

(< 11 > ]
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& Pins | W\ Analog )\ (O Clocks | # Interrupts | 3 DMA | 5 System | K| Directives | (] Flash Security | ap




Start Page TopDesign.cysch',/". FW Fan ControlO1.cydwr | main.c

T

S Reset  RgExpand i Collapse

Configuration

Device Configuration Mode

Enable Error Correcting Code [ECC)
Store Configuration Data in ECC Memory
Instruction Cache Enabled

Enable Fast IMO During Startup

Clear SBRAM During Startup

Unused Bonded |0

ProgrammingiD ebugging

Debug Select

Enable Device Protection
Require XRES Pin

Use Optional XRES

Operating Conditions

Vddd [V]
Vdda [V]
Variable Ydda

VddioO (V)
Vddinl 1A

+ 4P X
Value "
DMa, B ’
]
Allow but warn |~

SWD+SWV (serial wire debug and viewer] | v [

# Pins - N\ Analog | (&) Clocks | 2% Interrupts

]
]
5.0
5.0
]
5.0
5N 1)
DD'E DMA\\.\__?? System I % Directives J Flash Security 4 b
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File Edit View Debug Project Build Tools Window Help
éﬂj]l—]-‘j\ﬁ-& *‘t—’~_:>< = A Y Debug i
; .(2 ‘—‘ " Y 3¢ \j} w &
Workspace Explorer (1 project)  ~ & x Start Page *TopDesign.cysch ml 4P X
33 S —
B3] Workspace 'Lab_1' (1 Projects] '\_ 2 2
D_j Project 'Lab_1"'[CY8C3866. m\ 3 * Copyright YOUR COMPANY, THE YEAR
g TopDesign.cysch _g! 4 * A1l Rights Reserved
j9 Lab_1.cydwr = 5 * UNPUBLISHED, LICENSED SOFTWARE.
=i Header Files 2 E :
ﬂ deviceh g -. CONFIDENTIAL AND PROPRIETARY INFORMATION
g x b= 8 * WHICH IS THE PROPERTY OF wyour company.
=R ] Source_ Files (8‘, 5 =
vaain'c a" 10 * ========================================
2 11i L &7
gr 1z! #include <device.h>
=
-a ﬁ wvolid maini()
i
53 ¢
E 16 /* Place your initialization/startup code here (e.g. MyInst Starti)) */
= 17
18 /* CyGlobalIntEnable; */ /* Uncomment this line to enable global interrupts. */
19 fori::)
20 {
2k /* Place your application code here. */
22 ¥
23 ¥
24
]| 25D /% [] END OF FILE */
26
De.. File Error L
L]« [T >
Output -~ o X
Show output from: Al - =K
Log file for this session is located at: C:‘-.»Docu.ments and Settings‘q.»ﬁ.dmin.MICROSOF—'?DDQ'?Z\\Local Se
< " > PEN
< il S | i >

Ln1 Coll INS OErrors 0 Motes

0 Warnings
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17 /wx*xw*xw*t#*tw*xw*x7:*7:7:*xw*xw*xw*xw*xw*x7:*1:7:*xw*xw**w*xw*xw*xw*xw*xw*xw*xw*xw*xw*

2 * Project Nawe: Firmware Fan Control

3 * Version: 1.10

1.1 *

5 * Device Used: P30C 3 CY8C3866AXI-040 or PSoC 5 CYSCSS88AXI-060ES1 3
6 * Software Used: PSoC Creator v2.1

T * Compiler Used: Keil (C51), ARM GNU CC —
t=] * Related Hardware: CYSCKIT-001 P3oC DWVK

9 ol i e e i e e e e e e e e e e e e e e e e e e i i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

10 * Theory of Operation:

i ¢ *

12 * Fan Controller is configured into firmware (CPU) fan control mode

13 * Speed control algorithm is implemented in firmware

14 * Firmware synchornizes to hardware using end-of-cycle (eoc) pulse

15 * 2 Fans are supported (individual PWUMs - no banks)

16 *

17 * 1st line of LCD displays Desired Speed and Actual Speed and PWUM Duty Cycle of Fan 1

18 * 2nd line of LCD displays Actual Speed and PWM Duty Cycle of Fan 2

19 * 8SUWl decreases desired speed in RPHM
20 * 8SW2 increases desired speed in RPHM
21 *
22 Ea i e e e e e e e e e e e e e e e o e e e e e e e o e e e e o e e e e e o e e e e e e e e o e e o e e o e e o e e o e e ol e e o e o e e o e
23 * Copyright 2012, Cypress Semiconductor Corporation. All rights reserwved.
24 * This software is owned by Cypress Semiconductor Corporation and is protected
25 * by and subject to worldwide patent and copyright laws and treaties.
26 * Therefore, you may use this software only as provided in the license agreement
27 accompanying the software package from which you obtained this software.
28 CYPRESS AND ITS SUPPLIERS MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
29 * WITH REGARD TO THIS SOFTWARE, INCLUDING, BUT NOT LIMITED TO, NONINFRINGEMENT,

30 * IMPLIED WARRANTIES OF MERCHANTABILITY AND FITWNESS FOR & PARTICULAR PURPOSE.

:3;1 #‘&".’.'#‘&'##‘&"&'#‘&"&'#'&'##'&"&"R?.'?:'8'&'?:'8'&'?."8'&".’.‘#'&".’."R?.".’."R?.".’."R?-".’."R?-".’."R?-".’."K?-".’."a‘?-".’."8‘?-'##t##t##t##t#tt#wt#tt#*; ‘\vl
25

<1 | [3]
s ; | |




31 ‘.Y?.‘?.‘1#‘.\".‘.‘?.‘#‘.’-".'.‘3‘#‘.’.".'.‘?f‘.\‘?.‘?.‘7:‘.’-".'.‘?.‘#‘.’.“.'.‘ﬂ".Y?.‘?.‘1f‘.\“.‘.‘?.‘#‘.’-“.'.‘3‘#‘.’.".'.‘?r‘.\‘?.‘?.‘7#‘.\".'.‘?.‘#‘.’.".'.‘ﬂ‘#?.‘?.‘7?‘.\‘wﬁ##ﬁ%##ﬁﬁw#ﬁ##wﬁtﬁﬁ%t!v
32
33! #include <device.h>
34! #Hinclude <stdio.h>
35
36 /% PUM duty cycle controls - units are hundredths of
37! #define MIN DUTY (S0u)
38! #define MAX DUTY (9950u)
39! #define DUTY STEP_ COARSE (100u)
40: #define DUTY STEP FINE (2u)
41
42 /* Speed controls - units are RPM */
3! #define MIN RPHM (2500u)
44: #define MAX RPH (9500u)
45! #define INIT RPHM (4500u)
46: #define RPM STEP (S00u)
47: #define RPM DELTA LARGE (S00u)
45! #define RPM TOLERANCE (100u)
49
50 woid maini()
5149
52 uintlé desiredSpeed = INIT RPM;
53 uintlé dutyCycle[2]:
54 uints fanhumber ;
L char displayString[6]
56
o FanController Start():’
58 FanController SetDesiredSpeed(lu, desiredSpeed):
59 FanController SetDesiredSpeed(2u, desiredSpeed):
60 dutyCycle[0] = FanController GetDutyCycle(lu):
61 dutyCycle[1l] = FanController GetDutyCycle(2u):;
[~}

CYPRESS

a percent %/

X]
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61 dutyCycle[l] = FanController GetDutyCycleizZu): T
62 LCD _Start(): ‘
63 LCD Position(Ou, 0Ou):;

64 LCD_PrintDecUintl6 (desiredSpeed) ;

65 LCD_ Positionilu, 0Ou):;

66 LCD Print3tring("F/u"):;

67 while(lu)

63 {

69 /% Synchronize firmware to end-of-cycle pulse from FanController */

70 if (EOC_SR_Read())

71 {

72 for (fanNuwaber = 1lu; fanNuber <= 2u; fanNuwber++)

73 {

74 /* Display Fan Actual Speeds */

75 LCD_Position(fanNuwaber-1, 5u);

76 LCD PrintDecUintlé (FanController GetlActualipeed (fanMNuwber)):

rar LCD Print3tring(" ok B

78

79 /* Firmware Speed Regulation */

a0 LCD Position(fanMNumber-1,5u):;

81

82 /* Fan Below Desired Speed */

83 if (FanController GetlActualSpeed (fanNwader) < desiredSpeed)

84 {

85 if{(desiredSpeed - FanController GetlActualSpeed (fanNwader)) > RPM DELTA Li
86 {

a7 dutyCycle[fanNuaber-1] += DUTY STEP_ COARSE?

88 H

859 else

S0 {

a1 dutyCycle[fanNwer-1] += DUTY _STEP_ FINE:; {
aQz H l
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else
{

dutyCycle[fanNumber-1] += DUTY_ STEP_FINE:;
¥
if (dutyCycle[fanMNwaber-1] > MAX DUTY)
{

dutyCycle[fanNumber-1] = MAX DUTY;

}
/* Fan Above Desired Speed */
else if (FanController GetlActualSpeed (fanNwer) > desiredSpeed)
{
if( (FanController GetlActualSpeed (fanMNuber) - desiredSpeed) > RPM DELTA L.
{
if (dutyCycle[fanNwaber-1] > (MIN DUTY+DUTY STEP COARSE))
{
dutyCycle[fanNumber-1] -= DUTY_ STEP_ COARSE;

H
else if((FanController GetlActualSpeed (fanNuwder) - desiredSpeed) > RPM TOI
{
if (dutyCycle[fanNwaber-1] > MIN DUTY)
{
dutyCycle[fanNumber-1] -= DUTY STEP_FINE:

h
FanController SetDutyCycle (fanNwber, dutyCycle[fanMNumber-1]):;

/* Display Current Duty Cycle Settings (in 100ths of a percent) */
LCD Position(fanMNwaber-1, 10u);



|

20i sprintf(displayString, ":5.2f", ({(float)dutyCycle[fanNudier—-1])/100)): ~
1:2:1. LCD Print3tringidisplay3tring): '
122 LCD_Print3tring("s 2 -

123 H

124 CyDelay(250u) ;

125

126 /* Check for Button Press to Change Speed */
127 if[(!SUl_Read(]] | (!SUZ_Read[]))

128 {

129 /* Decrease 3Speed */

130 if(!3W1l Read())

13:1 {

132 if (desiredSpeed > MIN RPH)

133! {

134 desiredSpeed -= RPM STEP;

135 H

136:} H

7 B BT

138 /* Increase Speed */

139 else

140 {

141 desiredSpeed += RPM STEP:

142 if (desiredS3peed > MAX RPHN)

143 {

144 desiredSpeed = MAX RPM;

145:| H

146 H

147

148i- /% Display Updated Desired Speed */

149 LCD_Position(Ou, Ou):

150 LCD_PrintDecUintlé (desiredSpeed) ‘
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/* Increase Speed */
else
{
desiredSpeed += RPM STEP:
if (desiredSpeed > MAX RPH)
{
desiredSpeed = MAX RPHM;

/* Display Updated Desired Speed */

LCD _Position(Ou, Ou):

LCD_PrintDecUintlé (desiredSpeed)

FanController SetDesiredSpeed(lu, desiredSpeed):
FanController SetDesiredSpeed(Zu, desiredSpeed):’
dutyCycle[0] = FanController GetDutyCycle(lu):
dutyCycle[1l] = FanController GetDutyCycle(2u):;

/% Switch Debounce %/
CyDelay(250u) ;

/* [] END OF FILE */




Fan Module
CY3210-ExpressDK and CY3210-FanMod

Using the on-board 3-wire, speed controllable, 5V external FET driven fan

1) Select appropriate PSoC Express output device:
Fan >> Brushless DC >> Speed Control >> External Drive FET >> 5V 2-/3-Wire.

\Vfar
| 2) Verify physical connection (on-board fan to terminal block).
VCC Terminal Block
. On-board Fan
/F Tact g‘ - T |
ar I_D
Digital Tach 15K ' |
N YEe —W M ; |
|
" \ian |
R- - - - I |
|
; 33K 3 Switch 2 I \ Tach
FanDrve Ir _]; MOSFET-N  Switch2, b B sl |
S— }——Analog Tach. : \- / :
ni 0.01uF (S5) | T Drive |
100K S < 2z beppece®_sammopan sl |
=
et GND12 *Set Switch 2 to 5V
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Attaching an off-board 4-wire, speed controllable, 12V integrated FET driven fan

1) Select appropriate PSoC Express output device::
Fan >> Brushless DC >> Speed Control >> Integrated Drive >> 12V 4-Wire.

"ian Ofg-board If -\l;\'r'ire1 5
£ i speed controllable,
2) Connect off-board fan to terminal block. Imograted FET cbivon Far
vCe "Terminal Blosk . sovwiscsimanian
| : I
Digital Tact  1-5K e : :
R1 /F ' Tach (S8 - — : |
an |
A | Viar l :
: | i
| / + \ :
o [
Fan Dnve Ir I.* MOSEET-N Switch 2 : f Tack |
(5V or 12V 'D i [ |
' | rIve an
Analeg Tach I \ . :
= oomF (S5) : |
|

180K

Using the LM20 V—Cf
1) Select appropriate PSoC Express input device: _|0.1uF LM\2/c+: 5 Vout (SO}
Temperature >> Integrated Circuits >> LM20 -55 to +130C. T N e
GNC o

2) Set Switch 1 to LM20. (LM20 Vout available on S0). il




Using the Thermistor
VCC (31)
1) Select appropriate PSoC Express input device:
10K 1% Temperature >> Thermistor Temp Sensor.

—
Vout(S2) 1) Set Switch 1 to LM20
\§ 10K o \/cc available on S1
BzC o \/Therm available on S2
GND (33 o GND available on S3
Diode Sensor Topologies

The Diode Sensor will be supported in future releases
of PSoC Express.
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Fan Controller PSoC@3

PekoMmeHaoOBaHa niTepartypa :
OCHOBHa:
AN66627 PSoC® 3 and PSoC 5LP Intelligent Fan
Controller . 2011 . - 22 c.
PSoC® 3 Architecture TRM (Technical Reference
Manual) - 379 c.

JdoaarkoBa:
PSoC® Creator™ Component Datasheet.
Fan Controller - 6 c.
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