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Write and Read Operation

Objective

This example demonstrates interfacing with an external NOR flash memory in Quad Serial Peripheral Interface (QSPI) mode
using the Serial Memory Interface (SMIF) block in PSoC® 6 MCU.

Requirements

Tool: PSoC Creator™ 4.2; Peripheral Driver Library (PDL) 3.1
Programming Language: C (Arm® GCC 5.4.1 and Arm MDK 5.22)
Associated Parts: All PSoC 6 MCU parts

Related Hardware: PSoC 6 BLE Pioneer Kit, PSoC 6 WiFi-BT Pioneer Kit

Overview

This example writes 64 bytes of data to the external flash memory device (S25FL512S) on the PSoC 6 Pioneer kit in Quad SPI
mode. This example also checks the integrity of the read data against written data.

Hardware Setup

This example uses the PSoC 6 WiFi-BT Pioneer kit's default configuration. See the kit guide to ensure that the kit is configured
correctly.

Software Setup

This example uses a serial terminal program. Install one on your PC if you don’t have one. The instructions use Tera Term.

Operation

1. Connect the Pioneer board to your PC using the provided USB cable through the USB connector.

2. Open aterminal program and select the KitProg COM port. Set the other serial port parameters as follows:

o Baud Rate: 115,200
o Data: 8 hits
o Parity: None
o Stop: 1 bit
o Flow Control: None
3. Build the project and program it into the PSoC 6 MCU device. Choose Debug > Program. For more information on device
programming, see PSoC Creator Help. Flash for both CPUs is programmed in a single program operation.

4. Press and release the USER button on the kit when prompted on the terminal window. This is required only the first time
the example is run on a kit to enable Quad mode in the memory. Enabling Quad mode is required for communicating in
QSPI mode.

5. Observe the KIT_LEDL1 to determine the status of the SMIF operation.

o LED is blinking: Successful operation
o LED is on: Failed operation

Make sure that debug messages displayed in the terminal window are as expected. Figure 1 is a snapshot of the serial
terminal output.
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Figure 1. Serial Terminal Output

4 COMS3 - Tera Term VT — O *
File Edit Setup Control Window Help

EMIF code example has started
EMIF interrupt iz initialized

EMIF hardware block is initialized

1. Erasing 262144 bytes of memory.

2. Reading after Erase. Ensure that the iz BxFF for each hyte.

Heceived Data <64 bytes):

BxFF BxFF BxFF BxFF BxFF B8xFF BxFF
BxFF BxFF BxFF BxFF BxFF BxFF BxFF
BxFF BxFF BxFF BxFF BxFF BxFF BxFF
AxFF BxFF BxFF BxFF BxFF BxFF BxFF BxFF BxFF BxFF BxFF BxFF BxFF

3. WUriting data to memory.
Hritten Data (64 hytes):
BxB6
Bx14 Bxi6
Bx24 Bx26
Bx30 Bx31 Bx32 Bx33 Bx34 Bx36
4. Reading bhack for verification.
Heceived Data <64 bytes):
Bx@8 Bx@1 Bx@2 Bx@3 Bx04 Bx@% BxB6
Bx18 Bx1l Bx12 Bx13 Bx14 Bx15 Bx16

A28 Bx21 Bx22 Bx23 Bx24 Bx25 Bx26
B30 Bx31 Bx32 Bx33 Bx34 Bx35 Bx36

Design and Implementation

The SMIF Component implements an SPI-based communication for interfacing external memory devices with PSoC 6 MCU
device. The SMIF Component is configured with four data lines and a single Slave Select line. The UART Component outputs
debug information to a terminal window. A user LED indicates the status of read and write operations. Figure 2 shows the design
for this code example.

Figure 2. Design Schematic

Quad Serial Memory Interface Serial Terminal Configuration:
Baud rate: 115200 bps
KIT_UART
KIT_QsPI Data bits: 8 UART
Parity: None
- Stop bits: 1
Flow control: None — Standard
SMIF
User button for enabling Quad mode Status LED
sw2 Vdd
rrrrrrrrr J—KILB KIT LED1 “ED <R T
e —J— N
Vss
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The firmware uses the source code (cy_smif_memconfig.c and cy_smif_memconfig.h files) generated from the SMIF
Configurator. This source code defines data structures that hold the memory configuration. See the SMIF Configurator guide for

more information about the files generated by the SMIF Configurator.

Components and Settings

Table 1 lists the PSoC Creator Components used in this example, how they are used in the design, and the non-default settings

required so they function as intended.

Table 1. PSoC Creator Components

Component Instance Name Purpose Non-default Settings
SMIF KIT_QSPI Communicate with QSPI NOR Flash See Figure 3 and Figure 4
SCB KIT_UART UART to transmit debug data Default
Digital Output Pin KIT_LED1 LED to indicate SMIF transfer status See Figure 5
Digital Input Pin KIT_BTN1 User button for enabling Quad mode See Figure 6

For information on the hardware resources used by a Component, see the Component datasheet.

Figure 3 through Figure 6 highlight the non-default settings for each Component in this example.

Figure 3. SMIF Component Configurator

Configure 'KIT_QSPI' ? ¥
Mame:  [KIT_QSPI |
Basic | Built-n q bk
DMA Trigger Cutputs
RX FIFQ DMA Trigger O ftx)
T FIFO DMA Trigger O ftx)
GPIO Configuration
SMIF Datalines [0:1] fx)
SMIF Datalines [2:3] fx)
SMIF Datalines [4:5] O ftx)
SMIF Datalines [6:7] O fx)
SMIF SPI Slave Select 0 fx)
SMIF SPI Slave Select 1 O ftx)
SMIF SPI Slave Select 2 O fx)
SMIF SPI Slave Select 3 O fx)
Interrupt Cause
TX and RX FIFO Trigger Levels
Advanced user: Build cenfiguraticn
Generate code from cy_smif.cysmif file | fix)
Datasheet Apply Cancel
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Figure 4. SMIF Configurator Tool

& sMIF Configuration Toal = O X
File Run Options Help

PSeC 6 v
Slave Memary part Data select Memaory  Pairwith  Start Size End White g:{;ﬁ% Encrypt
slat number mapped  slot address address  enable flash

0 5SS Quad 5P|-Datal0:3] None  |0¢18000.. 010000 |Gx1800.. 0
1 Not used SPI-MOSI:MISO Data[0:1] O Naone (x18010... | (10000 |Ox1801... O O |
2 Not used SFPI-MOSIMISC Data[0:1] O Naone Ox18020... | (10000 |Ox1802... O O |
3 Not used SPI-MOSIMISO Datal0:1] ] Naone Ox18030... | (10000 | Ox1803... ] ] 1
Location: |C:\F‘rogram Files (<86)\Cypress'PDL 3.1 .D\tools\win\&ﬂif_conﬁg\memory\SE|
User part number: |525FL5125 | Erase time: ms
Status register busy mask: 01 Chip erase time: 134 g v
Status register quad enable mask: 02 Program time {us). | 340
Size of memory: Description:
Program page size: (00000200 | |64Mbytes 3V serial Flash memony
Erase block size (bytes):
MNumber of address bytes for SMIF transactions: | 03
Description Mumber Command width  Address width  Mode Mode width  Dummy cycles Data width
Read command format xEB Single Guad 01 Guad 4 Guad
Write enable command format 06 Single Single MA Single A Single
White disable command farmat 04 Single Single MNA Single MNA Single
Erase command farmat D8 Single Single NA Single NA Single
Chip erase command format Ox60 Single Single MA Single A Single
Program command farmat 38 Single Single MNA Quad MNA CQuad
Fead status register command (containing QE bit) | (k35 Single Single NA Single NA Single
Read status register command (containing WIP bit) | (k05 Single Single NA Single NA Single
White status register command (containing QE bit) | k01 Single Single NA Single MNA Single

Figure 5. KIT_LED1 Pin Configuration

Configure 'KIT_LED1' ? *

Name: IKIT_LED‘I I

Ve ab
MNumber of pins: |1 ||:| Display as bus | XH+ |

[ﬁ_t" pins] General [ Input ~ Output ]
- iERiel Type Drive mode Initial drive state:

[ Digtal input E‘Y Min. supply vottage:
Digital output L Max frequency:
] HW connection 100 MHz ~
Ei B [] Output enable [] Hat swap
[] Bidirectional

Extemal terminal
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Figure 6. KIT_BTN1 Pin Configuration

Cenfigure 'KIT_BTNT' ? *

Name:  [KIT_BTN1| |

g Pins|' Built-in 4k
Number of pins: "I—HD Display as bus | AEH+ + |
[3-'_\‘I pins] General | Input ~ Output ]
[ KiiEmagal Type Drive mode Initial drive state:
[ Analog Ingh Impedance Digital VI |Low 0 ~ |
[A Digital input Min. supply voltage:
[] HW connection |
[ Digital output Max frequency:
| HW connection
E—E QOutput enable [ Hot swap
[ Bidirectional

(] Extemal terminal

Figure 7 shows pin assignment for the code example.

Figure 7. Pin Assignment

MName / Port

Reusing This Example

This example is designed for the supported kits. To port the design to a different PSoC 6 MCU device and/or kit, change the
target device using the Device Selector and update the pin assignments in the Design Wide Resources Pins settings as needed.
For single-core PSoC 6 MCU devices, port the code from main_cm4.c to main.c. If you change the device or design, you may
need to adjust the source files that come with the example. These are not automatically generated and may not work with a
modified design.

In some cases, a resource used by a code example (for example, an IP block) is not supported on another device. In that case
the example will not work. If you build the code targeted at such a device, you will get errors. See the device datasheet for
information on what a particular device supports.

WWW.Cypress.com Document Number: 002-20823 Rev. *D 5


http://www.cypress.com/

EMBEDDED IN TOMORROW™

&2 CYPRESS

PSoC 6 MCU SMIF Memory Write and Read Operation

Related Documents

For a comprehensive list of PSoC 6 MCU resources, see KBA223067 in the Cypress community.

For a comprehensive list of PSoC 3, PSoC 4, and PSoC 5LP resources, see KBA86521 in the Cypress community.

Application Notes

AN210781 — Getting Started with PSoC 6
MCU with Bluetooth Low Energy (BLE)
Connectivity

Describes PSoC 6 MCU with BLE Connectivity devices and how to build your first PSoC
Creator project

AN215656 — PSoC 6 MCU: Dual-CPU System
Design

Describes the dual-CPU architecture in PSoC 6 MCU, and shows how to build a simple
dual-CPU design

AN219434 — Importing PSoC Creator Code
into an IDE for a PSoC 6 MCU Project

Describes how to import the code generated by PSoC Creator into your preferred IDE

PSoC Creator Component Datasheets

Pins

Supports connection of hardware resources to physical pins

UART

Supports UART communication

Serial Memory Interface

Supports Single/Dual/Quad/Octal SPI Memories

Device Documentation

PSoC 6 MCU Datasheets

PSoC 6 Technical Reference Manuals

Development Kit Documentation

CYB8CKIT-062-BLE PSoC 6 BLE Pioneer Kit

CYB8CKIT-062-WiFi-BT PSoC 6 WIFi-BT Pioneer Kit

CY8CPROTO-062-4343W PSoC 6 Wi-Fi BT Prototyping Kit

CYBCPROTO-063 BLE PSoC 6 BLE Prototyping Kit

Tool Documentation

PSoC Creator

Look in the downloads tab for Quick Start and User Guides

Peripheral Driver Library (PDL)

Get the latest version for use with PSoC Creator. Look in the <PDL install folder>/doc for
the User Guide and the API Reference

WWW.Cypress.com
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Cypress Resources

Cypress provides a wealth of data at www.cypress.com to help you to select the right device, and quickly and effectively integrate
the device into your design.

The following is an abbreviated list of resources related to this code example:

m  Overview: MCU Portfolio, PSoC & MCU Roadmap ® CapSense Design Guides: Learn how to design capacitive touch-
m  Product Selectors: PSoC 1, PSoC 3, PSoC 4, sensing applications.
PSoC 5LP, or PSoC 6. In addition, PSoC Creator m  Development Kits: Some examples include:
includes a device selection tool. o PSoC 6 BLE Pioneer Kit is a low-cost hardware platform that
m  Datasheets: Describe and provide electrical enables design and debug of the PSoC 63 series. It comes with
specifications for MCU and PSoC device families. an E-Ink display shield board.
m  Application Notes: Cover a broad range of topics, o PSoC 6 WIFi-BT Pioneer Kit supports the PSoC 62 series MCU
from basic to advanced level. along with Wi-Fi and BT connectivity
m  Code Examples: for PSoC 3, PSoC 4, and o CY8CKIT-042 and CY8CKIT-040, Pioneer kits, are easy-to-use
PSoC 5LP; or for PSoC 6. and inexpensive development platforms. These kits include
. connectors for Arduino™ compatible shields and Digilent®
m  PSoC Technical Reference Manuals (TRM): ™
; . L ) Pmod™ daughter cards.
Provide detailed descriptions of the architecture . . .
and registers for a PSoC device family. o CY8CKIT-049 is a series of very low-cost prototyping platform
Training Vid Th id id id for sampling PSoC 4 devices.
L] raining Videos: These videos provide guidance .
on getting started with various Cypress product o CY8CKIT-030 and CY8CKIT-050 are designed for analog
families and tools performance. They enable you to evaluate, develop, and
o ] ) ) prototype high-precision analog, low-power, and low-voltage
®  PSoC 6 MCU Training Videos: Provide guidance applications powered by PSoC 3 and PSoC 5LP, respectively.
on getting started. o CY8CKIT-001 is a common development platform for all PSoC
family devices.
®  The MiniProg3 device provides an interface for flash programming
and debug.
WWW.Cypress.com Document Number: 002-20823 Rev. *D 7
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http://www.cypress.com/documentation/development-kitsboards/cy8ckit-030-psoc-3-development-kit
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Document History

Document Title: CE220823 — PSoC 6 MCU SMIF Memory Write and Read Operation
Document Number: 002-20823

Revision ECN Submission Date Description of Change

* 5856613 08/17/2017 Initial public release

*A 5918188 11/03/2017 Updated project name

*B 6003180 12/22/2017 Updated Figure 6 and Figure 7

*C 6554903 04/23/2019 Code example has been revised completely for clarity and correctness
Added comment about the S25FL512S in the overview

*D 6671859 09/10/2019 . ] .
Added hyperlink to the Configurator Tool User Guide
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Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the
office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

Arm® Cortex® Microcontrollers  cypress.com/arm PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU
Automotive cypress.com/automotive .

Clocks & Buffers cypress.com/clocks Cypress Developer Commumty
Interface cypress.com/interface Fgomrgnpuonritgntsl Projects | Videos | Blogs | Training
Internet of Things cypress.com/iot

Memory cypress.com/memory Technical Support

Microcontrollers cypress.com/mcu cypress.com/support

PSoC cypress.com/psoc

Power Management ICs cypress.com/pmic

Touch Sensing cypress.com/touch

USB Controllers cypress.com/usb

Wireless Connectivity cypress.com/wireless
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