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Features
e Project uses ADC_SAR_SEQ_P4 component
e Indicates temperature and ADC channel measurements through UART

e LED brightness depends on ADC_SAR_SEQ (channelQ)

General Description

This project demonstrates two channels measurements by sequencing the SAR ADC and
transferring results using an ISR to the UART and PWM.

Development kit configuration

This example project is designed to run on the CY8CKIT-042 kit from Cypress Semiconductor. A
description of the kit, along with more example programs and ordering information, can be found
at http://www.cypress.com/go/cy8ckit-042.

The project requires configuration settings changes to run on other kits from Cypress
Semiconductor. Table 1 is the list of the supported kits. To switch from CY8CKIT-042 to any
other kit, change the project’s device with the help of Device Selector called from the project’s

context menu.
Table 1. Development Kits vs Parts

Development Kit Device
CY8CKIT-042 CY8C4245AXI1-483
CY8CKIT-042-BLE CY8C4247LQI-BL483
CY8CKIT-044 CY8C4247AZ1-M485
CYB8CKIT-046 CY8C4248BZI-L489
CY8CKIT-041 CY8C4146AZI-S433

The pin assignments for the supported kits are in Table 2.
Table 2. Pin Assignment

Pin Name Development Kit

CY8CKIT-042 | CY8CKIT-042 BLE | CYBCKIT-044 | CYBCKIT-046 | CY8CKIT-041
Pin_LED PO[2] P3[6] P2[6] P5[3] P2[6]
Pin_Vin PO[4] P3[0] P3[0] P3[0] PO[2]
\UART _tx\ PO[5]* P1[5] P7[1] P3[1] PO[5]

* Connect PO[5] to pin P12[6] on header J8.
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Note ADC component has “Vref select” parameter set to “Internal 1.024 volts” by default in the
component customizer. For PSoC 4100S (CY8CKIT-041 kit) “Internal 1.024 volts” option is not
supported and “Internal Vref” option should be set in the component customizer instead. Building
Example Project without changing default “Vref select” parameter value for PSoC 4100S
(CY8CKIT-041 kit) will cause a building error — “Error in component: ADC. The selected type of
voltage reference is not supported for the current device type”.

The following steps should be performed to observe the project operation:

1. The kit board should be configured to the default switch and jumper settings. Verify that
J9 (J16 on BLE Kit, VDD SELECT) is connected to 5V.

2. Connect Pin_Vin to GND.
3. Connect the Pioneer kit board to the PC using a USB cable.

4. Launch any of the RS-232 terminal applications on the PC and configure it to use the
'KitProg USB-UART' port with the speed of 115200bps.

5. Build the project and program the hex file on to the PSoC4 Pioneer kit.
6. Observe the results on the terminal application.

7. Connect Pin_Vin to V3.3, that is located at J1, observe changes in ADC measurements
and LED brightness. The ADC measurement result will be out of range (1024mV) for the
voltage larger than 1.024V. You may use an external voltage divider to get the expected
voltage in range (0-1.024V). Please note for PSoC 4100S (CY8CKIT-041 kit) upper
voltage limit will be 1.2V, because “Internal 1.024 volts” option is not supported for this
device/kit.

Project configuration

The example project consists of the following components: an ADC_SAR_Seq, PWM, DieTemp,
SW_Tx_UART, Clock, digital output pin, analog pin, and Interrupts. The ADC_SAR_Seq is used
with one sequenced channel and Injection channel measurement. The PWM is used in the Right
align the PWM mode. The output pin is used to reflect the line signal output on the LED. The
DieTemp is used to obtain a rough temperature of the device. The SW_Tx_UART is used for
transmitting measurements through the UART. The analog pin is used as an external voltage
input pin.

e The top design schematic is shown in Figure 1.

e The ADC_SAR_Seqg component GUI configuration (Figure 2, Figure 3).

e The TCPWM component (PWM mode) GUI configuration (Figure 4, Figure 5).
e The SW_Tx_UART component GUI configuration (Figure 6).

PERFORM

Page 2 of 8



PSoC® Creator™ Component Example ADC_SAR_Seq_DieTemp_PSoC4

Figure 1. Top design schematic
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Figure 2. ADC_SAR_Seq Component General Tab
Name:  |ADC_SAR_SEQ
General I/-Channels }/’Built-in ] L
r— Timing Clock source Sample mode
" Channel sample rate (SPS): [5777 [1737 - 2777] 5PS &+ Intemal ' Free running
@ Cockfrequency kHz)  [1g00000 =] [1000-16001kHz " Edemal " Hardware trigger
Actual sample rate per channel (SPS): 27T
Actual clock frequency (cHz): 1600
 Input range — Result data format
Wref select: IIntemaI 1.024 volts j Differential result format: ISigned 'I
Wref value (V): 1024 = Single ended result format: ISigned YI
Input buffer gain: IDisabIe - I Data format justification: Right -
Single ended negative input: Vag - Samples averaged: 32 hd
Differertial mode range: Vi +/-1.024V Altemiate resolution (bits): 10 -
Single ended mode range: 0.0to Vref (1.024 V) Averaging mode: IFnt.ed Resolution 'I
r— Intermupt limits
Lo limit (he): ID 3: High limit {hex): IFFF 3:
Compare mode: ILow_Lim'rt <= Result < High_Limit j
Datasheet | QK I App Cancel
Vi
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Figure 3. ADC_SAR_Seq Component Channels Tab

Configure 'ADC_SAR_SEQ P4’

ADC_SAR_SEQ
" General /” Channels | Builtn |

—
—
—
—
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Figure 4. TCPWM Component Configuration Tab

Configure TCPWHM_P4'
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Figure 5. TCPWM Component PWM Tab

Configure "TCPWM_P4' 2=

MName: IPWM
Conﬁguraﬁon/l/ PWHM }/’Built—in ] q I
Prescaler: Tx - Input | Present | Mode
PV align: W reload | [~ | Rising edge j
start [T | Rising edge j
PWM mode: PWM r
I J stop [T | Rising edge j
Dead time cycle: 0 = switch I Rising edge ﬂ
Stop signal event: IDon‘t stop on kil 'I count - Level ﬂ

Kill signal event: I I

signal ev Asynichronous - Register Swap
Output line signal: IDirect output vl Perod | 2048 r
Output line_n signal: IDirect output "I Compare |0 r

Intemupt
v Onteminal count

£

[~ on compare/capture court

PWM, right aligned

2048
counter \\\
0 Q

ov
N

) U + 'y 4 4
(interrupt only) g% i : i :
line Nl | Il I

line_n I [ 1 |

Datashest | 0K | Apply Cancel
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Figure 6. SW_Tx_UART Component Basic Tab

21|
Mame:

Basic [ Built-n q b

Parameter Value

BaudRate | 115200

PinAssignmentMethod| Static

|' Parameter Information

Datashest | QK I Apply Cancel

Project description

The measurement of the injection channel is triggered by an ISR_TIMER interrupt each second.
The injection channel measurements are triggered by the software unlike measurements of
channel 0. The reason for it is that the temperature sensor is not recommended to poll with a
frequency higher that 1 sample per second. When the PWM line output is high, the LED
brightness is in low power so changing the input voltage that is measured by the ADC (channel
0) changes PWM output which results in changing LED brightness. During all these
manipulations the temperature value is reported through the UART.

Note: if the value of Vref in the ADC SAR Sequencer settings is different from the proposed
ones, DieTemp component accuracy may degrade. Please refer to the PSoC 4 Die Temperature
datasheet for details.

Expected results

The temperature value in Celsius and ADC measured voltage in mV are reflected through the
UART. The green color LED changes its brightness (if Vin voltage value is changed).
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© Cypress Semiconductor Corporation, 2009-2017. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the
use of any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to
be used for medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its
products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

PSoC® is a registered trademark, and PSoC Creator™ and Programmable System-on-Chip™ are trademarks of Cypress Semiconductor Corp. All other trademarks or registered trademarks
referenced herein are property of the respective corporations.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection (United States and
foreign), United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create
derivative works of, and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in
conjunction with a Cypress integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source Code except as
specified above is prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described herein.
Cypress does not assume any liability arising out of the application or use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-
support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems application
implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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