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Features

m Powerful Harvard-architecture processor:
11 M8C processor speeds up to 24 MHz
a Low power at high speed
o Operating voltage: 2.4 V to 5.25 V
0 Operating voltages down to 1.0 V using on-chip switch mode
pump (SMP)
a Industrial temperature range: —40 °C to +85 °C

m Advanced peripherals (PSoC® blocks):
a1 Four analog type “E” PSoC blocks provide:
» Two comparators with digital to analog converter (DAC)
references
« Single or dual 10-Bit 8-to-1 analog to digital converter
(ADC)
o Four digital PSoC blocks provide:
« 8- to 32-bit timers and counters, 8- and 16-bit pulse-width
modulators (PWMs)
» CRC and PRS modules

a Full duplex UART, SPI™ master or slave: Connectable to all
general-purpose /O (GPIO) pins
o Complex peripherals by combining blocks

m Flexible on-chip memory:
0 4 KB flash program storage 50,000 erase/write cycles
1 256 bytes SRAM data storage
o In-system serial programming (ISSP)
o Partial flash updates
o Flexible protection modes
a EEPROM emulation in flash

m Complete development tools:
o Free development software (PSoC Designer™)
o Full-featured, in-circuit emulator (ICE) and programmer
a Full-speed emulation
a1 Complex breakpoint structure
0 128-KB trace memory

m Precision, programmable clocking:
a Internal +5% 24- / 48-MHz main oscillator

o Internal low-speed, low-power oscillator for watchdog and
sleep functionality

m Programmable pin configurations:
a 25-mA sink, 10-mA source on all GPIOs
A Pull-up, pull-down, high Z, strong, or open-drain drive modes
on all GPIOs
a1 Up to eight analog inputs on all GPIOs
a Configurable interrupt on all GPIOs

CY8C21123/CY8C21223/CY8C21323

m Additional system resources:
al2c master, slave and multi-master to 400 kHz
0 Watchdog and sleep timers
a User-configurable low-voltage detection (LVD)
o Integrated supervisory circuit
o On-chip precision voltage reference
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Errata: When the device is operated within 0 °C to 70 °C, the frequency tolerance is reduced to +2.5%, but if operated at extreme temperature (below 0 °C or above 70 °C),
frequency tolerance deviates from +2.5% to +5%. For information on silicon errata, see “Errata” on page 43.
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PSoC Functional Overview

The PSoC family consists of many programmable
system-on-chip controller devices. These devices are designed
to replace multiple traditional MCU-based system components
with a low cost single-chip programmable component. A PSoC
device includes configurable blocks of analog and digital logic,
and programmable interconnect. This architecture allows you to
create customized peripheral configurations, to match the
requirements of each individual application. Additionally, a fast
CPU, Flash program memory, SRAM data memory, and
configurable 1/O are included in a range of convenient pinouts.

The PSoC architecture, as shown in Figure 1, consists of four
main areas: the Core, the System Resources, the Digital
System, and the Analog System. Configurable global bus
resources allow the combining of all device resources into a
complete custom system. Each PSoC device includes four digital
blocks. Depending on the PSoC package, up to two analog
comparators and up to 16 GPIO are also included. The GPIO
provide access to the global digital and analog interconnects.

PSoC Core

The PSoC Core is a powerful engine that supports a rich
instruction set. It encompasses SRAM for data storage, an
interrupt controller, sleep and watchdog timers, and internal main
oscillator (IMO), and internal low-speed oscillator (ILO). The
CPU core, called the M8C, is a powerful processor with speeds
up to 24 MHz. The M8C is a four MIPS 8-bit Harvard-architecture
microprocessor.

System Resources provide additional capability, such as digital
clocks or I°C functionality for implementing an I°C master, slave,
MultiMaster, an internal voltage reference that provides an
absolute value of 1.3 V to a number of PSoC subsystems, an
SMP that generates normal operating voltages off a single
battery cell, and various system resets supported by the M8C.

The digital system consists of an array of digital PSoC blocks,
which can be configured into any number of digital peripherals.
The digital blocks can be connected to the GPIO through a series
of global bus that can route any signal to any pin. This frees
designs from the constraints of a fixed peripheral controller.

The analog system consists of four analog PSoC blocks,
supporting comparators and analog-to-digital conversion up to
10 bits of precision.
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Digital System

The digital system consists of four digital PSoC blocks. Each
block is an 8-bit resource that can be used alone or combined
with other blocks to form 8, 16, 24, and 32-bit peripherals, which
are called user modules. Digital peripheral configurations
include:

m PWMs (8- and 16-bit)

m PWMs with dead band (8- and 16-bit)

m Counters (8- to 32-bit)

m Timers (8- to 32-bit)

m UART 8-bit with selectable parity (up to two)
m SPI master and slave

m I2C slave, master, multi-master (one available as a system
resource)

m Cyclical redundancy checker/generator (8-bit)
m IrDA (up to two)

m Pseudo random sequence generators (8- to 32-bit)

The digital blocks can be connected to any GPIO through a
series of global bus that can route any signal to any pin. The
busses also allow for signal multiplexing and performing logic
operations. This configurability frees your designs from the
constraints of a fixed peripheral controller.

Digital blocks are provided in rows of four, where the number of
blocks varies by PSoC device family. This provides an optimum
choice of system resources for your application. Family
resources are shown in Table 1 on page 5.

Figure 1. Digital System Block Diagram
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Analog System

The analog system consists of four configurable blocks to allow
creation of complex analog signal flows. Analog peripherals are
very flexible and may be customized to support specific
application requirements. Some of the more common PSoC
analog functions (most available as user modules) are:

m Analog-to-digital converters (single or dual, with 8-bit or 10-bit
resolution)

m Pin-to-pin comparators (one)

m Single-ended comparators (up to 2) with absolute (1.3 V)
reference or 8-bit DAC reference

m 1.3 V reference (as a system resource)

In most PSoC devices, analog blocks are provided in columns of
three, which includes one CT (continuous time) and two SC
(switched capacitor) blocks. The CY8C21x23 devices provide
limited functionality Type “E” analog blocks. Each column
contains one CT block and one SC block.

The number of blocks on the device family is listed in Table 1 on
page 5.
Figure 2. CY8C21x23 Analog System Block Diagram
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Additional System Resources

System resources, some of which listed in the previous sections,
provide additional capability useful to complete systems.
Additional resources include a switch mode pump, low voltage
detection, and power on reset. The merits of each system
resource are.

m Digital clock dividers provide three customizable clock
frequencies for use in applications. The clocks can be routed
to both the digital and analog systems. Additional clocks can
be generated using digital PSoC blocks as clock dividers.

m The I°C module provides 100 and 400 kHz communication over
two wires. Slave, master, and multi-master modes are all
supported.

m LVD interrupts can signal the application of falling voltage
levels, while the advanced POR (power on reset) circuit
eliminates the need for a system supervisor.

m An internal 1.3 V voltage reference provides an absolute
reference for the analog system, including ADCs and DACs.

m An integrated switch mode pump (SMP) generates normal
operating voltages from a single 1.2 V battery cell, providing a
low cost boost converter.

Page 4 of 47
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PSoC Device Characteristics

Depending on your PSoC device characteristics, the digital and analog systems can have 16, 8, or 4 digital blocks, and 12, 6, or 4
analog blocks. Table 1 lists the resources available for specific PSoC device groups. The PSoC device covered by this datasheet is

highlighted.
Table 1. PSoC Device Characteristics
PSoC Part Digital Digital Digital Analog Analog Analog Analog SRAM Flash
Number /0 Rows Blocks Inputs | Outputs | Columns | Blocks Size Size
CY8C29x66 up to 64 4 16 up to 12 4 4 12 2K 32K
CY8C28xxx up to 44 upto3 | upto12 | upto44 upto 4 up to 6 1gp+t2m 1K 16 K
CY8C27x43 up to 44 2 8 up to 12 4 4 12 256 16 K
CY8C24x94 up to 56 1 4 up to 48 2 2 6 1K 16 K
CY8C24x23A up to 24 1 4 up to 12 2 2 6 256 4K
CY8C23x33 up to 26 1 4 upto 12 2 2 4 256 8K
CY8C22x45 up to 38 2 8 up to 38 0 4 6l 1K 16 K
CY8C21x45 up to 24 1 4 up to 24 0 4 6l 512 8 K
CY8C21x34 up to 28 1 4 up to 28 0 2 4l1] 512 8 K
CY8C21x23 up to 16 1 4 upto 8 0 2 401 256 4K
CY8C20x34 up to 28 0 0 up to 28 0 0 312l 512 8K
CY8C20xx6 up to 36 0 0 up to 36 0 0 a2l up to up to
2K 32K
Getting Started
The quickest way to understand PSoC silicon is to read this Training

datasheet and then use the PSoC Designer Integrated Devel-
opment Environment (IDE). This datasheet is an overview of the
PSoC integrated circuit and presents specific pin, register, and
electrical specifications.

For in depth information, along with detailed programming
details, see the Technical Reference Manual for this PSoC
device.

For up to date ordering, packaging, and electrical specification
information, see the latest PSoC device datasheets on the web
at http://www.cypress.com.

Application Notes

Application notes are an excellent introduction to the wide variety
of possible PSoC designs. They can be found at
http://www.cypress.com.

Development Kits

PSoC Development Kits are available online from Cypress at
http://www.cypress.com and through a growing number of
regional and global distributors, which include Arrow, Avnet,
Digi-Key, Farnell, Future Electronics, and Newark.

Notes
1. Limited analog functionality.
2. Two analog blocks and one CapSense®.

Document Number: 38-12022 Rev. AA

Free PSoC technical training (on demand, webinars, and
workshops) is available online at http://www.cypress.com. The
training covers a wide variety of topics and skill levels to assist
you in your designs.

CYPros Consultants

Certified PSoC Consultants offer everything from technical
assistance to completed PSoC designs. To contact or become a
PSoC Consultant go to http://www.cypress.com and refer to
CYPros Consultants.

Solutions Library

Visit our growing library of solution focused designs at
http://www.cypress.com. Here you can find various application
designs that include firmware and hardware design files that
enable you to complete your designs quickly.

Technical Support

For assistance with technical issues, search KnowledgeBase
articles and forums at http://www.cypress.com. If you cannot find
an answer to your question, call technical support at
1-800-541-4736.

Page 5 of 47
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Development Tool Selection

Software

PSoC Designer

At the core of the PSoC development software suite is

PSoC Designer. Utilized by thousands of PSoC developers, this
robust software has been facilitating PSoC designs for years.
PSoC Designer is available free of charge at
http://www.cypress.com. PSoC Designer comes with a free C
compiler.

PSoC Designer Software Subsystems

You choose a base device to work with and then select different
onboard analog and digital components called user modules that
use the PSoC blocks. Examples of user modules are ADCs,
DACs, Amplifiers, and Filters. You configure the user modules
for your chosen application and connect them to each other and
to the proper pins. Then you generate your project. This prepop-
ulates your project with APIs and libraries that you can use to
program your application.

The tool also supports easy development of multiple configura-
tions and dynamic reconfiguration. Dynamic reconfiguration
allows for changing configurations at run time. Code Generation
Tools PSoC Designer supports multiple third-party C compilers
and assemblers. The code generation tools work seamlessly
within the PSoC Designer interface and have been tested with a
full range of debugging tools. The choice is yours.

Assemblers. The assemblers allow assembly code to be
merged seamlessly with C code. Link libraries automatically use
absolute addressing or are compiled in relative mode, and linked
with other software modules to get absolute addressing.

C Language Compilers. C language compilers are available
that support the PSoC family of devices. The products allow you
to create complete C programs for the PSoC family devices. The
optimizing C compilers provide all the features of C tailored to
the PSoC architecture. They come complete with embedded
libraries providing port and bus operations, standard keypad and
display support, and extended math functionality.

Document Number: 38-12022 Rev. AA

Debugger

PSoC Designer has a debug environment that provides
hardware in-circuit emulation, allowing you to test the program in
a physical system while providing an internal view of the PSoC
device. Debugger commands allow the designer to read and
program and read and write data memory, read and write I/O
registers, read and write CPU registers, set and clear break-
points, and provide program run, halt, and step control. The
debugger also allows the designer to create a trace buffer of
registers and memory locations of interest.

In-Circuit Emulator

A low cost, high functionality In-Circuit Emulator (ICE) is
available for development support. This hardware has the
capability to program single devices. The emulator consists of a
base unit that connects to the PC by way of a USB port. The base
unit is universal and operates with all PSoC devices. Emulation
pods for each device family are available separately. The
emulation pod takes the place of the PSoC device in the target
board and performs full speed (24MHz) operation.

Standard Cypress PSoC IDE tools are available for debugging
the CY8C20x36A/66A family of parts. However, the additional
trace length and a minimal ground plane in the Flex-Pod can
create noise problems that make it difficult to debug the design.
A custom bonded On-Chip Debug (OCD) device is available in a
48-pin QFN package. The OCD device is recommended for
debugging designs that have high current and/or high analog
accuracy requirements. The QFN package is compact and is
connected to the ICE through a high density connector.

PSoC Programmer

Flexible enough to be used on the bench in development, yet
suitable for factory programming, PSoC Programmer works
either as a standalone programming application or it can operate
directly from PSoC Designer. PSoC Programmer software is
compatible with both PSoC ICE-Cube in-circuit emulator and
PSoC MiniProg. PSoC programmer is available free of charge at
http://www.cypress.com/psocprogrammer.
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Designing with PSoC Designer

The development process for the PSoC device differs from that
of a traditional fixed function microprocessor. The configurable
analog and digital hardware blocks give the PSoC architecture a
unique flexibility that pays dividends in managing specification
change during development and by lowering inventory costs.
These configurable resources, called PSoC Blocks, have the
ability to implement a wide variety of user-selectable functions.

The PSoC development process can be summarized in the
following four steps:

1. Select User Modules

2. Configure User Modules

3. Organize and Connect

4. Generate, Verify, and Debug

Select Components

PSoC Designer provides a library of pre-built, pre-tested
hardware peripheral components called "user modules." User
modules make selecting and implementing peripheral devices,
both analog and digital, simple.

Configure Components

Each of the User Modules you select establishes the basic
register settings that implement the selected function. They also
provide parameters and properties that allow you to tailor their
precise configuration to your particular application. For example,
a PWM User Module configures one or more

digital PSoC blocks, one for each 8 bits of resolution. The user
module parameters permit you to establish the pulse width and
duty cycle. Configure the parameters and properties to corre-
spond to your chosen application. Enter values directly or by
selecting values from drop-down menus. All the user modules
are documented in datasheets that may be viewed directly in
PSoC Designer or on the Cypress website. These user module
datasheets explain the internal operation of the User Module and
provide performance specifications. Each datasheet describes
the use of each user module parameter, and other information
you may need to successfully implement your design.

Document Number: 38-12022 Rev. AA

Organize and Connect

You build signal chains at the chip level by interconnecting user
modules to each other and the I/O pins. You perform the
selection, configuration, and routing so that you have complete
control over all on-chip resources.

Generate, Verify, and Debug

When you are ready to test the hardware configuration or move
on to developing code for the project, you perform the "Generate
Configuration Files" step. This causes PSoC Designer to
generate source code that automatically configures the device to
your specification and provides the software for the system. The
generated code provides application programming interfaces
(APIs) with high-level functions to control and respond to
hardware events at run time and interrupt service routines that
you can adapt as needed.

A complete code development environment allows you to
develop and customize your applications in C, assembly
language, or both.

The last step in the development process takes place inside
PSoC Designer's Debugger (access by clicking the Connect
icon). PSoC Designer downloads the HEX image to the ICE
where it runs at full speed. PSoC Designer debugging capabil-
ities rival those of systems costing many times more. In addition

to traditional single-step, run-to-breakpoint and watch-variable
features, the debug interface provides a large trace buffer and
allows you to define complex breakpoint events that include
monitoring address and data bus values, memory locations and
external signals.

Page 7 of 47
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Pin Information

This section describes, lists, and illustrates the CY8C21x23 PSoC device pins and pinout configurations. Every port pin (labeled with
a “P”) is capable of Digital I/O. However, Vgg, Vpp, SMP, and XRES are not capable of Digital I/O.

8-Pin Part Pinout

Table 2. Pin Definitions — CY8C21123 8-Pin SOIC

i Type i Figure 3. CY8C21123 8-Pin SOIC
A — b e Description 9
No. | Digital | Analog | Name

1 I/0 I PO[5] [Analog column mux input 2: : Eggz ; 3 \P’;f["”’ N

2 I/0 I PO[3] |Analog column mux input 12¢ scL, P11 3596k Po2), A, I

3 I/0 P1[1] [I?C serial clock (SCL), ISSP-SCLKI VsS4 S|P P10} 12C SDA
4 Power Vgs  |Ground connection

5 I/0 P1[0] |I°C serial data (SDA), ISSP-SDATAF!

6 I/0 | PO[2] [Analog column mux input

7 I/0 | PO[4] |Analog column mux input

8 Power Vpp  |Supply voltage

LEGEND: A = Analog, | = Input, and O = Output.

16-Pin Part Pinout
Table 3. Pin Definitions — CY8C21223 16-Pin SOIC

zin _ Type Pin Description Figure 4. CY8C21223 16-Pin SOIC

0. | Digital | Analog | Name S o,

1 o) I [PO[7] |Analog column mux input fppstica B A

2 I/0 | PO[5] |Analog column mux input A1, PO[3] g 3 14 [ PO[4] A, |

3 110 [ PO[3] |Analog column mux input Al ';?\EIE: : SoIC 12 C Eg{a 2::

4 I/O | PO[1] [Analog column mux input Vss = 6 11 [B P1[4], EXTCLK

5 Power SMP  [SMP connection to required external 12C SCL. P1ltl= 7 10f= PiE2]
components Vss® 8 g9 [m P1[0], 12C SDA

6 Power Vgg  |Ground connection

7 110 P1[1] |I°C SCL, ISSP-SCLK!

8 Power Vgg  |Ground connection

9 I/0 P1[0] [I°C SDA, ISSP-SDATA[!

10 /0 P1[2]

11 I/O P1[4] |Optional external clock input (EXTCLK)

12 I/0 | PO[0] [Analog column mux input

13 I/0 | PO[2] [Analog column mux input

14 I/O | PO[4] |Analog column mux input

15 I/0 | PO[6] [Analog column mux input

16 Power Vpp  |Supply voltage

LEGEND A = Analog, | = Input, and O = Output.

Note
3. These are the ISSP pins, which are not high Z at POR (power on reset). See the PSoC Technical Reference Manual for details.

Document Number: 38-12022 Rev. AA Page 8 of 47
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Table 4. Pin Definitions — CY8C21223 16-Pin QFN with no E-Pad 4!

i Type i .
'F;Ic:‘- Digital ypAnalog Nl:llr:e Description
1 I/0 I PO[3] Analog column mux input
2 I/0 I PO[1] Analog column mux input
3 110 P1[7] [I°C SCL
4 I/0 P1[5] [I°C SDA
5 I/0 P1[3]
6 110 P1[1] [I°C SCL, ISSP-SCLKI!
7 Power Vsg Ground connection
8 I/0 P1[0] [I°C SDA, ISSP-SDATAP!
9 I/0 P1[6]
10 I/0 P1[4] EXTCLK
11 Input XRES |Active high external reset with internal
pull-down
12 I/0 I PO[4] |Vger
13 Power Vbp Supply voltage
14 I/0 I PO[7] Analog column mux input
15 I/0 I PO[5] Analog column mux input
16 NC No Connection. Pin must be left floating

LEGEND A = Analog, | = Input, and O = Output.

Notes

Figure 5. CY8C21223 16-Pin QFN
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4. The center pad on the QFN package must be connected to ground (Vss) for best mechanical, thermal, and electrical performance. If not connected to ground, it
must be electrically floated and not connected to any other signal.
5. These are the ISSP pins, which are not high Z at POR (power on reset). See the PSoC Technical Reference Manual for details.

Document Number: 38-12022 Rev. AA
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20-Pin Part Pinout

Table 5. Pin Definitions — CY8C21323 20-Pin SSOP

Figure 6. CY8C21323 20-Pin SSOP

] N
ALPO[71 H 1 20 P Voo
A lLPOBIH 2 19 P PO[6], A, |
ALLPO[B1H 3 18 P PO[4], A, |
ALLPO[11H 4 17 P PO[2], A, |
Vs H 5 Ssop 16 P PO[0], A, |
12C SCL,P1[71H 6 15 P XRES
12C SDA Pi[s o 7 14 B P1[6]
PIBIE 8 13 | P1[4], EXTOLK
12C SCL P[] g 12 B Pif2]
Ves H 10 11 B P1[0], 12C SDA

Pin Type Pin -

No. DigitalypAnang Name Description
1 I/0 | PO[7] Analog column mux input
2 I/O | PO[5] Analog column mux input
3 I/0 | PO[3] Analog column mux input
4 I/0 | PO[1] Analog column mux input
5 Power Vss Ground connectionf®!
6 /0 P1[7] |PCSCL
7 o) P1[5] |I°C SDA
8 /0 P1[3]
9 /0 P1[1] [I1°C SCL, ISSP-SCLKI’]
10 Power Vss Ground connectionl®]
11 /0 P1[0] |I°C SDA, ISSP-SDATA"]
12 I/O P1[2]
13 I/0 P1[4] Optional EXTCLK input
14 /0 P1[6]
15 Input XRES | Active high external reset with internal

pull-down

16 I/O | PO[O0] Analog column mux input
17 I/0 | PO[2] Analog column mux input
18 I/0 | PO[4] Analog column mux input
19 I/O | PO[6] Analog column mux input
20 Power Vbp Supply voltage

LEGEND A = Analog, | = Input, and O = Output.

Notes

6. All Vgg pins should be brought out to one common GND plane.
7. These are the ISSP pins, which are not high Z at POR (power on reset). See the PSoC Technical Reference Manual for details.

Document Number: 38-12022 Rev. AA
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24-Pin Part Pinout

Table 6. Pin Definitions — CY8C21323 24-Pin QFNIE]

Pin Type Pin -

No. [ Digital ypAnang Name Description
1 I/0 I PO[1] | Analog column mux input
2 Power SMP SMP connection to required external

components
3 Power Vss Ground connectionl®]
4 110 P1[7] [IPC SCL
5 110 P1[5] |I°C SDA
6 I/0 P1[3]
7 I/0 P1[1] |I2C SCL, ISSP-SCLKI'I
8 NC No connection. Pin must be left floating
9 Power Vss Ground connectionl®]
10 I/0 P1[0] |I°C SDA, ISSP-SDATAl'
11 I/0 P1[2]
12 I/0 P1[4] |Optional (EXTCLK) input
13 I/0 P1[6]
14 Input XRES | Active high external reset with internal
pull-down

15 NC No connection. Pin must be left floating
16 I/0 I PO[0] | Analog column mux input
17 I/0 I PO[2] Analog column mux input
18 I/0 I PO[4] Analog column mux input
19 I/0 I PO[6] | Analog column mux input
20 Power Vbp Supply voltage
21 Power Vss Ground connection!]
22 I/0 I PO[7] Analog column mux input
23 I/0 I PO[5] Analog column mux input
24 I/0 I PO[3] Analog column mux input

LEGEND A = Analog, | = Input, and O = Output.

Notes

Figure 7. CY8C21323 24-Pin QFN

a
i
(6]
2]
]
¥

PO[3], A, |
PO[5], A, |

P1[2]

12C SDA, P1[0]

PO[4], A, |
PO[2], A, |
PO[0], A, |

8. The center pad on the QFN package must be connected to ground (Vgg) for best mechanical, thermal, and electrical performance. If not connected to ground, it
must be electrically floated and not connected to any other signal.

9. All Vgg pins should be brought out to one common GND plane.

10. These are the ISSP pins, which are not high Z at POR (power on reset). See the PSoC Technical Reference Manual for details.
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Register Reference

This section lists the registers of the CY8C21x23 PSoC device.
For detailed register information, refer the PSoC Technical
Reference Manual.

Register Conventions

The register conventions specific to this section are listed in the
following table.

Table 7. Register Conventions

Convention Description

Read register or bit(s)

Write register or bit(s)

Logical register or bit(s)

Clearable register or bit(s)

#|O|r| S| D

Access is bit specific

Document Number: 38-12022 Rev. AA

Register Mapping Tables

The PSoC device has a total register address space of

512 bytes. The register space is referred to as I/O space and is
divided into two banks. The XOlI bit in the Flag register (CPU_F)
determines the bank you are currently in. When the XOl bit is set,
you are in Bank 1.

Note In the following register mapping tables, blank fields are

Reserved and must not be accessed.

Page 12 of 47
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Table 8. Register Map Bank 0 Table: User Space

Name (: ::;) Access Name (: ::;) Access Name (: ::;) Access Name ((: ::;) Access

PRTODR 00 RW 40 ASE10CRO 80 RW Co
PRTOIE 01 RW 41 81 C1
PRTOGS 02 RW 42 82 Cc2
PRTODM2 03 RW 43 83 C3
PRT1DR 04 RW 44 ASE11CRO 84 RW C4
PRT1IE 05 RW 45 85 C5
PRT1GS 06 RW 46 86 C6
PRT1DM2 07 RW 47 87 Cc7

08 48 88 C8

09 49 89 C9

0A 4A 8A CA

0B 4B 8B CB

0C 4C 8C cC

0D 4D 8D CD

OE 4E 8E CE

OF 4F 8F CF

10 50 90 DO

11 51 91 D1

12 52 92 D2

13 53 93 D3

14 54 94 D4

15 55 95 D5

16 56 96 12C_CFG D6 RW

17 57 97 12C_SCR D7 #

18 58 98 12C_DR D8 RW

19 59 99 12C_MSCR D9 #

1A 5A 9A INT_CLRO DA RW

1B 5B 9B INT_CLR1 DB RW

1C 5C 9C DC

1D 5D 9D INT_CLR3 DD RW

1E 5E 9E INT_MSKS3 DE RW

1F 5F 9F DF
DBBOODRO 20 # AMX_IN 60 RW A0 INT_MSKO EO RW
DBBOODR1 21 W 61 A1 INT_MSK1 E1 RW
DBB0OODR2 22 RW PWM_CR 62 RW A2 INT_VC E2 RC
DBBOOCRO 23 # 63 A3 RES_WDT E3 w
DBB01DR0O 24 # CMP_CRO 64 # A4 E4
DBB01DR1 25 W 65 A5 E5
DBB01DR2 26 RW CMP_CR1 66 RW A6 DEC_CRO E6 RW
DBB01CRO 27 # 67 A7 DEC_CR1 E7 RW
DCBO02DR0 28 # ADCO_CR 68 # A8 E8
DCBO02DR1 29 W ADC1_CR 69 # A9 E9
DCB02DR2 2A RW 6A AA EA
DCB02CRO 2B # 6B AB EB
DCBO3DRO 2C # TMP_DRO 6C RW AC EC
DCBO3DR1 2D W TMP_DR1 6D RW AD ED
DCBO03DR2 2E RW TMP_DR2 6E RW AE EE
DCBO3CRO 2F # TMP_DR3 6F RW AF EF
Blank fields are Reserved and must not be accessed. # Access is bit specific.
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Table 8. Register Map Bank 0 Table: User Space (continued)

Name ((: ::;) Access Name (: ::;) Access Name (: ::;) Access Name ((: ::;) Access

30 70 RDIORI BO RW FO

31 71 RDIOSYN B1 RW F1

32 ACEOOCRH1 72 RW RDIOIS B2 RW F2

33 ACEO0CR2 73 RW RDIOLTO B3 RW F3

34 74 RDIOLT1 B4 RW F4

35 75 RDIOROO B5 RW F5

36 ACEO1CR1 76 RW RDIORO1 B6 RW F6

37 ACEO01CR2 77 RW B7 CPU_F F7 RL
38 78 B8 F8

39 79 B9 F9

3A 7A BA FA

3B 7B BB FB

3C 7C BC FC

3D 7D BD FD

3E 7E BE CPU_SCR1 FE #
3F 7F BF CPU_SCRO FF

Blank fields are Reserved and must not be accessed. # Access is bit specific.

Table 9. Register Map Bank 1 Table: Configuration Space

Name (:::;) Access Name (:::;) Access Name (::2;) Access Name (:::;) Access
PRTODMO 00 RW 40 ASE10CRO 80 RW Co
PRTODM1 01 RW 41 81 C1
PRTOICO 02 RW 42 82 c2
PRTOICH 03 RW 43 83 C3
PRT1DMO 04 RW 44 ASE11CRO 84 RW C4
PRT1DM1 05 RW 45 85 C5
PRT1ICO 06 RW 46 86 C6
PRT1ICH 07 RW 47 87 c7
08 48 88 C8
09 49 89 Cc9
0A 4A 8A CA
0B 4B 8B CB
0C 4C 8C cC
oD 4D 8D CD
OE 4E 8E CE
OF 4F 8F CF
10 50 90 GDI_O_IN DO RW
11 51 91 GDI_E_IN D1 RW
12 52 92 GDI_O_OuU D2 RW
13 53 93 GDI_E_OU D3 RW
14 54 94 D4
15 55 95 D5
16 56 96 D6
17 57 97 D7
18 58 98 D8
19 59 99 D9
1A 5A 9A DA
1B 5B 9B DB
Blank fields are Reserved and must not be accessed. # Access is bit specific.
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Table 9. Register Map Bank 1 Table: Configuration Space (continued)

Name (:::;) Access Name (:::;) Access Name (:::;) Access Name (:::;) Access

1C 5C 9C DC

1D 5D 9D OSC_GO_EN DD RW

1E 5E 9E OSC_CR4 DE RW

1F 5F 9F OSC_CR3 DF RW
DBBOOFN 20 RW CLK_CRO 60 RW A0 OSC_CRO EO RW
DBBOOIN 21 RW CLK_CR1 61 RW Al OSC_CR1 E1 RW
DBB0O0OOU 22 RW ABF_CRO 62 RW A2 OSC_CR2 E2 RW

23 AMD_CRO 63 RW A3 VLT_CR E3 RW
DBBO1FN 24 RW CMP_GO_EN 64 RW A4 VLT_CMP E4 R
DBBO1IN 25 RW 65 A5 ADCO_TR E5 RW
DBB010OU 26 RW AMD_CRH1 66 RW A6 ADC1_TR E6 RW

27 ALT_CRO 67 RW A7 E7
DCB02FN 28 RW 68 A8 IMO_TR E8 W
DCBO02IN 29 RW 69 A9 ILO_TR E9 W
DCB020U 2A RW 6A AA BDG_TR EA RW

2B CLK_CR3 6B RW AB ECO_TR EB W
DCBO3FN 2C RW TMP_DRO 6C RW AC EC
DCBO3IN 2D RW TMP_DR1 6D RW AD ED
DCB030U 2E RW TMP_DR2 6E RW AE EE

2F TMP_DR3 6F RW AF EF

30 70 RDIORI BO RW Fo

31 71 RDIOSYN B1 RW F1

32 ACEOOCR1 72 RW RDIOIS B2 RW F2

33 ACEO0OCR2 73 RW RDIOLTO B3 RW F3

34 74 RDIOLT1 B4 RW F4

35 75 RDIOROO B5 RW F5

36 ACEO1CR1 76 RW RDIORO1 B6 RW F6

37 ACEO1CR2 77 RW B7 CPU_F F7 RL

38 78 B8 F8

39 79 B9 F9

3A 7A BA FLS_PR1 FA RW

3B 7B BB FB

3C 7C BC FC

3D 7D BD FD

3E 7E BE CPU_SCR1 FE #

3F 7F BF CPU_SCRO FF #
Blank fields are Reserved and must not be accessed. # Access is bit specific.
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Electrical Specifications

This section presents the DC and AC electrical specifications of the CY8C21x23 PSoC device. For up to date electrical specifications,
check if you have the latest datasheet by visiting the web at http://www.cypress.com.

Specifications are valid for -40 °C < Tp <85 °C and T < 100 °C, except where noted.

Refer to Table 24 on page 25 for the electrical specifications on the IMO using SLIMO mode.

Figure 10. Voltage versus CPU Frequency Figure 11. Voltage versus IMO Frequency

A A
5.25 5.25
4.75 — 4.75
()
j=2)
S
(2] =
g S
= o
o T
> >
3 3.60
>
3.00 3.00
2.40 2.40
> T T T T >
93kHz  3MHz 12MHz 24MHz 93kHz 6MHz 12MHz 24MHz
CPUFrequency IMO Frequency

Absolute Maximum Ratings
Exceeding maximum ratings may shorten the useful life of the device. User guidelines are not tested.

Table 10. Absolute Maximum Ratings

Symbol Description Min Typ Max Units Notes

Tsta Storage temperature -55 - +100 °C | Higher storage temperatures
reduce data retention time.
Recommended storage
temperature is +25 °C £ 25 °C.
Extended duration storage
temperatures higher than 65 °C
degrade reliability.

TeakeTEMP | Bake temperature - 125 See °C

package
label
tBAKETIME Bake time See - 72 Hours
package
label

Ta Ambient temperature with power applied —40 - +85 °C

Vop Supply voltage on Vpp relative to Vgg -0.5 - +6.0 \'%

Vio DC input voltage Vgs—0.5 - Vpp + 0.5 \%

Vioz DC voltage applied to tristate Vgs—0.5 - Vpp + 0.5 \%

Imio Maximum current into any port pin -25 - +50 mA

ESD Electro static discharge voltage 2000 - - Vv Human body model ESD

LU Latch-up current - - 200 mA

Document Number: 38-12022 Rev. AA Page 16 of 47



o

=

==# CYPRESS

CY8C21123/CY8C21223/CY8C21323

PERFORM

Operating Temperature

Table 11. Operating Temperature

Symbol Description Min Typ Max Units Notes
Ta Ambient temperature -40 - +85 °C
T Junction temperature —40 - +100 °C | The temperature rise from

ambient to junction is package
specific. SeeTable 36 on page
35. You must limit the power
consumption to comply with this
requirement.

DC Electrical Characteristics

DC Chip-Level Specifications

Table 12 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vto3.6 Vand—-40°C<Tp<85°C,0r2.4Vt03.0Vand—40°C < Ty <85 °C, respectively. Typical parameters
applyto 5V, 3.3V, or 2.7 V at 25 °C and are for design guidance only.

Table 12. DC Chip-Level Specifications
Symbol Description Min Typ Max Units Notes
Vop Supply voltage 2.40 - 5.25 V | See DC POR and LVD
specifications,
Table 19 on page 21.
Iop Supply current, IMO = 24 MHz - 3 4 mA | Conditions are Vpp =5.0 V,
25 °C, CPU = 3 MHz, SYSCLK
doubler disabled. VC1 = 1.5 MHz
VC2 =93.75 kHz
VC3 = 0.366 kHz
Ibp3 Supply current, IMO = 6 MHz - 1.2 2 mA | Conditions are Vpp =3.3 V,
25°C, CPU =3 MHz, clock doubler
disabled. VC1 = 375 kHz
VC2 = 23.4 kHz
VC3 = 0.091 kHz
lbp27 Supply current, IMO = 6 MHz - 1.1 1.5 mA | Conditions are Vpp =2.55V,
25°C, CPU =3 MHz, clock doubler
disabled. VC1 = 375 kHz VC2 =
23.4 kHz
VC3 = 0.091 kHz
Isgo7 Sleep (mode) current with POR, LVD, sleep - 2.6 4 HA |Vpp=2.55V,0°Cto40°C
timer, WDT, and internal slow
oscillator active. Mid temperature range.
Is Sleep (mode) current with POR, LVD, sleep - 2.8 5 MA | Vpp=3.3V,-40°C<Tp<85°C
timer, WDT, and internal slow
oscillator active.
VREF Reference voltage (bandgap) 1.28 1.30 1.32 V | Trimmed for appropriate Vpp. Vpp
=3.0Vto525V
Vrero7 | Reference voltage (bandgap) 1.16 1.30 1.330 V | Trimmed for appropriate Vpp. Vpp
=24Vto3.0V
AGND Analog ground VREF_ 0.003 VREF VREF +0.003 V

Document Number: 38-12022 Rev. AA
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DC GPIO Specifications

Table 13 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0V103.6Vand—40°C < Ty <85 °C, respectively. Typical parameters applyto 5V, 3.3 V,or2.7 V at 25 °C

and are for design guidance only.

Table 13. 5-V and 3.3-V DC GPIO Specifications

Symbol Description Min Typ Max Units Notes

Rpu Pull-up resistor 4 5.6 8 kQ

Rep Pull-down resistor 4 5.6 8 kQ

VoH High output level Vpp—1.0 - - V  |loy=10mA, Vpp = 4.75t0 5.25 V (8 total
loads, 4 on even port pins (for example,
PO[2], P1[4]), 4 on odd port pins (for
example, PO[3], P1[5])).
80 mA maximum combined loy budget.

VoL Low output level - - 0.75 V. |lop=25mA, Vpp =4.7510 5.25 V (8 total
loads, 4 on even port pins (for example,
PO[2], P1[4]), 4 on odd port pins (for
example, PO[3], P1[5])).
150 mA maximum combined I, budget.

loH High level source current 10 - - mA |Von=Vpp—1.0V, see the limitations of the
total current in the note for Vg

loL Low level sink current 25 - - mA [V =0.75V, see the limitations of the total
current in the note for Vg

Vi Input low level - - 0.8 V.  |Vpp=3.0t05.25

ViH Input high level 21 - V.  |Vpp=3.0t05.25

Vy Input hysteresis - 60 - mV

n Input leakage (absolute value) - 1 - nA |Gross tested to 1 pA

CiN Capacitive load on pins as input - 3.5 10 pF |Package and pin dependent.
Temp =25°C

Cout Capacitive load on pins as output - 3.5 10 pF |Package and pin dependent.
Temp =25 °C

Table 14 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 2.4 V t0 3.0 V and
—40 °C < Tp <85 °C. Typical parameters apply to 2.7 V at 25 °C and are for design guidance only.

Table 14. 2.7-V DC GPIO Specifications
Symbol Description Min Typ Max | Units Notes
Rpu Pull-up resistor 4 5.6 8 kQ
Rep Pull-down resistor 4 5.6 8 kQ
VOH ngh OUtpUt level VDD -04 - - Vv IOH =25mA (625 Typ), VDD =2.410
3.0V (16 mA maximum, 50 mA Typ
combined loy budget).
VoL Low output level - - 0.75 V. |loL=10mA, Vpp=24103.0V (90 mA
maximum combined lg_ budget).
loH High level source current 25 - - mA | Vou=Vpp—0.4V, see the limitations of the
total current in the note for Vo
loL Low level sink current 10 - - mA | Vg =0.75V, see the limitations of the total
current in the note for Vg
ViL Input low level - - 0.75 V. |Vpp=24103.0
ViH Input high level 2.0 - - \'% Vpp=2.4103.0
VH Input hysteresis - 60 - mV
I Input leakage (absolute value) - 1 - nA | Gross tested to 1 pA
CiN Capacitive load on pins as input - 35 10 pF | Package and pin dependent.
Temp =25 °C
Court Capacitive load on pins as output - 35 10 pF | Package and pin dependent.
Temp = 25 °C

Document Number: 38-12022 Rev. AA
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DC Amplifier Specifications

The following tables list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to
525V and—-40°C<Tp<85°C,3.0Vto3.6Vand—-40°C<Ty<85°C,o0r2.4Vto3.0Vand-40°C <Tp<85°C, respectively.
Typical parameters apply to 5V, 3.3 V, or 2.7 V at 25 °C and are for design guidance only.

Table 15. 5-V DC Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa Input offset voltage (absolute value) - 2.5 15 mV
TCVosoa |Average input offset voltage drift - 10 - pv/eG
lEBOA Input leakage current (port 0 analog pins) - 200 - pA |Gross tested to 1 pA
Cinoa Input capacitance (port 0 analog pins) - 4.5 9.5 pF |Package and pin dependent.
Temp =25 °C
Vemoa Common mode voltage range 0.0 - Vpp -1 \%
GoLoa Open loop gain 80 - - dB
Isoa Amplifier supply current - 10 30 pA

Table 16. 3.3-V DC Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa Input offset voltage (absolute value) - 25 15 mV
TCVosoa |Average input offset voltage drift - 10 - pv/eG
lEBOA Input leakage current (port 0 analog pins) - 200 - pA |Gross tested to 1 pA
Cinoa Input capacitance (port 0 analog pins) - 4.5 9.5 pF |Package and pin dependent.
Temp =25 °C
Vemoa Common mode voltage range 0 - Vpp -1 \Y
GoLoa Open loop gain 80 - - dB
Isoa Amplifier supply current - 10 30 pA

Table 17. 2.7V DC Amplifier Specifications

Symbol Description Min Typ Max Units Notes
Vosoa Input offset voltage (absolute value) - 2.5 15 mV
TCVpsoa |Average input offset voltage drift - 10 - uv/°C
lEBOA Input leakage current (port 0 analog pins) - 200 - pA |Gross tested to 1 pA
Cinoa Input capacitance (port 0 analog pins) - 45 9.5 pF |Package and pin dependent.
Temp =25 °C
Vemoa Common mode voltage range 0 - Vpp—1 \'
GoLoa Open loop gain 80 - - dB
Isoa Amplifier supply current - 10 30 pA

Document Number: 38-12022 Rev. AA Page 19 of 47



—

wa

=

# CYPRESS CY8C21123/CY8C21223/CY8C21323

PERFORM

DC Switch Mode Pump Specifications

Table 18 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vt03.6 Vand—-40°C<Tp<85°C,0r2.4Vto3.0Vand—40°C <Ty<85°C, respectively. Typical parameters
applyto 5V, 3.3V, or2.7 V at 25 °C and are for design guidance only.

Table 18. DC Switch Mode Pump (SMP) Specifications

Symbol Description Min Typ | Max | Units Notes
VpumpPsy 5 V output voltage from pump 4.75 5.0 5.25 V  [Configuration of footnote.I"'l Average,
neglecting ripple. SMP trip voltage is set to
5.0V.
VpuMpay 3.3 V output voltage from pump 3.00 | 325 | 360 | V [Configuration of footnote.l"'l Average,
neglecting ripple. SMP trip voltage is set to
3.25 V.
Vpumpav 2.6 V output voltage from pump 2.45 2.55 | 2.80 V | Configuration of footnote "] Average,
neglecting ripple. SMP trip voltage is set to
2.55 V.
lpuMP Available output current Configuration of footnote.!"]
Vear =18V, Vpyyp =5.0V 5 - - mA |SMP trip voltage is set to 5.0 V.
Vgar=1.5V, Vpyyp =3.25V 8 - - mA |SMP trip voltage is set to 3.25 V.
Vgar =13V, Vpyyp =255V 8 - - mA |SMP trip voltage is set to 2.55 V.
VaTsv Input voltage range from battery 1.8 - 5.0 V | Configuration of footnote. " SMP trip
voltage is setto 5.0 V.
VBgaT3v Input voltage range from battery 1.0 - 3.3 V | Configuration of footnote [T SMP trip
voltage is set to 3.25 V.
VeaTov Input voltage range from battery 1.0 - 2.8 V | Configuration of footnote [T SMP trip
voltage is setto 2.55 V.
VBATSTART Minimum input voltage from battery to start | 1.2 - - V | Configuration of footnote.I" 0 °C < T, <
pump 100.1.25 V at Tp = —40 °C.
AVpump Line  |Line regulation (over Vi range) - 5 — | %Vq |Configuration of footnote.["T v is the
“Vpp Value for PUMP Trip” specified by the
VM[2:0] setting in the DC POR and LVD
Specification, Table 19 on page 21.
AVpUMP Load |Load regulation - 5 — | %Vo |Configuration of footnote." V4 is the
“Vpp Value for PUMP Trip” specified by the
VM[2:0] setting in the DC POR and LVD
Specification, Table 19 on page 21.
AVpymp_Ripple |Output voltage ripple (depends on cap/load) - 100 - mVpp |Configuration of footnote.l" Load is
- 5 mA.
Ej Efficiency 35 50 - % |Configuration of footnote.l"" Load is
5 mA. SMP trip voltage is set to 3.25 V.
Eo Efficiency 35 80 - % |Forlload =1mA, Vpyyp =255V,
Vgar = 1.3V, 10 uH inductor, 1 uF
capacitor, and Schottky diode.
Fpump Switching frequency - 1.3 - MHz
DCpymp Switching duty cycle - 50 - %

Note
11. Ly = 2 mH inductor, Cy = 10 mF capacitor, D1 = Schottky diode. Refer to Figure 12 on page 21.
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Figure 12. Basic Switch Mode Pump Circuit

Ly

+
Vear = Battery

DC POR and LVD Specifications

Table 19 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vt03.6Vand—40°C<Tp<85°C,or2.4Vto3.0Vand—40°C <Ty<85°C, respectively. Typical parameters
applyto 5V, 3.3V, or 2.7 V at 25 °C and are for design guidance only.

Table 19. DC POR and LVD Specifications

D1
™~
L1
e
= Voo Veuwe
o L
= =]
= B Cl o~
WP m
= =]
= PSoC .
= =]
= =]
Vss o

Symbol Description Min Typ Max Units
Vpp value for PPOR trip Vpp must be greater than or equal to
VppPoRo PORLEV[1:0] = 00b - 2.36 2.40 \'% 2.5 V during startup, reset from the
VppORi PORLEV[1:0] = 01b - 2.82 2.95 \'% XRES pin, or reset from watchdog.
Vpporz  |PORLEV[1:0] = 10b - 4.55 4.70 Vv
Vpp value for LVD trip
Vivoo VM[2:0] = 000b 2.40 245 | 251112 v
Vivb1 VM[2:0] = 001b 2.85 292 | 2.991"3 Vv
VivD2 VM[2:0] = 010b 2.95 3.02 3.09 Vv
Vivb3 VM[2:0] = 011b 3.06 3.13 3.20 Vv
Vivpa VM[2:0] = 100b 4.37 4.48 4.55 Vv
VivDs VM[2:0] = 101b 4.50 4.64 4.75 \'%
VivDs VM[2:0] = 110b 4.62 4.73 4.83 Vv
Vivp7 VM[2:0] = 111b 4.71 4.81 4.95 Vv
Vpp value for PUMP trip
Veumpo | VM[2:0] = 000b 2.45 255 | 2.62114 v
Veuvei | VM[2:0] = 001b 2.96 3.02 3.09 Vv
Veumpz | VM[2:0] = 010b 3.03 3.10 3.16 Vv
Veuwes | VM[2:0] = 011b 3.18 325 | 3.321% Vv
Veuvpa | VM[2:0] = 100b 454 4.64 474 Vv
Vpumps VM[2:0] = 101b 4.62 4.73 4.83 \'%
Veumps | VM[2:0] = 110b 4.71 4.82 4.92 Vv
Veuwer | VM[2:0] = 111b 4.89 5.00 5.12 Vv
Notes

12. Always greater than 50 mV above Vppor (PORLEV = 00) for falling supply.
13. Always greater than 50 mV above Vppor (PORLEV = 01) for falling supply.
14. Always greater than 50 mV above V|ypo.
15. Always greater than 50 mV above V|yp3.

Document Number: 38-12022 Rev. AA

Page 21 of 47



T
=

¥ CYPRESS CY8C21123/CY8C21223/CY8C21323

PER‘FOR}L

Illll!-”l

DC Programming Specifications

Table 20 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vto3.6 Vand—-40°C<Tp<85°C,0r2.4Vt03.0Vand—40°C < Ty <85 °C, respectively. Typical parameters
applyto 5V, 3.3V, or 2.7 V at 25 °C and are for design guidance only.

Table 20. DC Programming Specifications

Symbol Description Min Typ Max Units Notes
Vbpp Vpp for programming and erase 4.5 5.0 5.5 \'% This specification applies to
the functional requirements
of external programmer tools

VbpLy Low Vpp for verify 2.4 25 2.6 \'% This specification applies to
the functional requirements
of external programmer tools

VDDHY High Vpp for verify 5.1 5.2 5.3 \ This specification applies to
the functional requirements
of external programmer tools
Vopiwrite | Supply voltage for flash write operations 2.70 - 5.25 \'% This specification applies to
this device when it is
executing internal flash

writes

lopp Supply current during programming or verify - 5 25 mA

ViLp Input low voltage during programming or verify - - 0.8 \'%

ViHp Input high voltage during programming or verify 2.2 - - Vv

liLp Input current when applying V, p to P1[0] or P1[1] - - 0.2 mA | Driving internal pull-down
during programming or verify resistor

kP Input current when applying V|yp to P1[0] or P1[1] - - 1.5 mA | Driving internal pull-down
during programming or verify resistor

Vowv Output low voltage during programming or verify - - Vgg + 0.75 \

Vonv Output high voltage during programming or verify | Vpp—1.0 - Vbp \

Flashgnpg | Flash endurance (per block) 50,0001 | — - — | Erase/write cycles per block

Flashgnt | Flash endurance (total)[™”] 1,800,000 | - - — | Erase/write cycles

Flashpr Flash data retention 10 - - Years

DC PPC Specifications

Table 20 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vto3.6Vand—-40°C<Tp<85°C,0or2.4Vt03.0Vand—40°C < Ty <85 °C, respectively. Typical parameters
applyto 5V, 3.3V, or 2.7 V at 25 °C and are for design guidance only.

Table 21. DC I3C Specifications!'®!

Symbol Description Min Typ Max Units Notes
ViLize Input low level - — 1 03xVpp V  [24V<Vpp<36V
- - 0.25 x Vpp Y 475V <Vpp<5.25V
ViHi2c Input high level 07xVpp | - - V  [24V<Vpp<525V
Notes

16. The 50,000 cycle flash endurance per block is guaranteed if the flash is operating within one voltage range. Voltage ranges are 2.4 Vt0 3.0 V,3.0Vto 3.6 V,
and 4.75Vt05.25 V.

17. A maximum of 36 x 50,000 block endurance cycles is allowed. This may be balanced between operations on 36 x 1 blocks of 50,000 maximum cycles each, 36 x 2
blocks of 25,000 maximum cycles each, or 36 x 4 blocks of 12,500 maximum cycles each (and so forth to limit the total number of cycles to 36 x 50,000 and that no
single block ever sees more than 50,000 cycles).For the full industrial range, you must employ a temperature sensor user module (FlashTemp) and feed the result to
the temperature argument before writing. Refer to the application note, Design Aids — Reading and Writing PSoC® Flash AN2015 for more information on Flash APls.

18. All GPIO meet the DC GPIO V,,_and V) specifications mentioned in section DC GPIO Specifications on page 18. The [2C GPIO pins also meet the mentioned specs.
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AC Electrical Characteristics

AC Chip-Level Specifications

Table 22 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vto3.6Vand—-40°C<Tp<85°C,0r2.4Vt03.0Vand—40°C <Tp<85°C, respectively. Typical parameters
applyto 5V, 3.3V, or 2.7 V at 25 °C and are for design guidance only.

Table 22. 5-V and 3.3-V AC Chip-Level Specifications

Symbol Description Min Typ Max Units Notes
Fimoza ') IMO frequency for 24 MHz 22.8 24 | 050120211 | MHz |Trimmed for5V or 3.3V
operation using factory trim
values. Refer to Figure 11 on
page 16.
SLIMO mode = 0.
Fimos IMO frequency for 6 MHz 5.5 6 6.5[20.21] MHz | Trimmed for 3.3 V operation using
factory trim values. See Figure 11
on page 16.
SLIMO mode = 1.
Fepui CPU frequency (5 V nominal) 0.0937 | 24 24.6[20] MHz |12 MHz only for
SLIMO mode = 0.
Fepuz CPU frequency (3.3 V nominal) 0.0937 12 12.3[21] MHz |SLIMO Mode = 0.
FeLks Digital PSoC block frequency 0 48 49.2120,22] MHz |Refer to the section AC Digital
(5 V nominal) Block Specifications on page 26.
FeLk33 Digital PSoC block frequency 0 24 24.6[22] MHz
(3.3 V nominal)
Faok1 ILO frequency 15 32 64 kHz
Faok U ILO untrimmed frequency 5 - 100 kHz |After a reset and before the M8C
starts to run, the ILO is not
trimmed. See the system resets
section of the PSoC Technical
Reference Manual for details on
this timing.
txRsT External reset pulse width 10 - - us
DC24M 24 MHz duty cycle 40 50 60 Y%
DC”_O ILO dUty Cycle 20 50 80 %
Step24M 24 MHz trim step size - 50 - kHz
Fout48M 48 MHz output frequency 46.8 48.0 49.2120,21] MHz | Trimmed. Using factory trim
values.
FMmAx Maximum frequency of signal on row input or - - 12.3 MHz
row output.
SRpower up |Power supply slew rate - - 250 V/ms |Vpp slew rate during power-up.
tPOWERUP Time from end of POR to CPU executing code - 16 100 ms |Power-up from 0 V. See the
system resets section of the
PSoC Technical Reference
Manual.
ti_mMo 24-MHz IMO cycle-to-cycle jitter (RMS) 13 - 200 700 ps
24-MHz IMO long term N cycle-to-cycle jitter - 300 900 ps |N=32
(RMS) [23]
24-MHz IMO period jitter (RMS) (23] - 100 400 ps
Notes

19. Errata: When the device is operated within 0 °C to 70 °C, the frequency tolerance is reduced to +2.5%, but if operated at extreme temperature (below 0 °C or above

70 °C), frequency tolerance deviates from +2.5% to +5%. For more information, see “Errata” on page 43.
20.4.75V < Vpp<5.25V.
21.3.0 V< Vpp<3.6 V. Refer to the application note, Adjusting PSoC Microcontroller Trims for Dual Voltage-Range Operation — AN2012 for more information on trimming

for operation at 3.3 V.
22. See the individual user module datasheets for information on maximum frequencies for user modules.
23. Refer to the application note, Understanding Datasheet Jitter Specifications for Cypress Timing Products — AN5054 for more information on jitter specifications.
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Table 23. 2.7-V AC Chip-Level Specifications

Symbol Description Min | Typ Max Units Notes
Fimo12 IMO frequency for 12 MHz 1.5 | 12 12.7(24.25] | MHz | Trimmed for 2.7 V operation
using factory trim values. See
Figure 11 on page 16.
SLIMO mode = 1.
Fimos IMO frequency for 6 MHz 55 6 6.5[24.25] MHz | Trimmed for 2.7 V operation
using factory trim values. See
Figure 11 on page 16.
SLIMO mode = 1.
Feput CPU frequency (2.7 V nominal) 0.093 | 3 3.15[24] MHz |24 MHz only for
SLIMO mode = 0.
FeLko7 Digital PSoC block frequency (2.7 V nominal) 0 12 12.5[24.25] | MHz | Refer to the section AC Digital
Block Specifications on page 26.
Faok1 ILO frequency 8 32 96 kHz
Faok U ILO untrimmed frequency 5 - 100 kHz | After areset and before the M8C
- starts to run, the ILO is not
trimmed. See the system resets
section of the PSoC Technical
Reference Manual for details on
this timing.
txRrsT External reset pulse width 10 - - ys
DCio ILO duty cycle 20 50 80 %
Fmax Maximum frequency of signal on row input or row - - 12.3 MHz
output
SRpower up | Power supply slew rate - - 250 V/ms | Vpp slew rate during power-up.
tPOWERUP Time from end of POR to CPU executing code - 16 100 ms | Power-up from 0 V. See the
system resets section of the
PSoC Technical Reference
Manual.
tit Mo 12-MHz IMO cycle-to-cycle jitter (RMS)[28! - | 400 1000 ps
12-MHz IMO long term N cycle-to-cycle jitter - 600 1300 ps |N=32
(RMS)[28]
12-MHz IMO period jitter (RMS)[2€! - | 100 500 ps
Notes

24.24V <Vpp<3.0 V.
25. Refer to the application note Adjusting PSoC Microcontroller Trims for Dual Voltage-Range Operation — AN2012 for more information on maximum frequency

for user modules.
26. Refer to the application note, Understanding Datasheet Jitter Specifications for Cypress Timing Products — AN5054 for more information on jitter specifications.
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AC General Purpose I/O Specifications

Table 24 lists the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V to 5.25 V and
—40°C<Tp<85°C,3.0Vto3.6 Vand—-40°C<Tp<85°C,0r2.4Vt03.0Vand—40°C < Ty <85 °C, respectively. Typical parameters
applyto 5V, 3.3V, or 2.7 V at 25 °C and are for design guidance only.

Table 24. 5-V and 3.3-V AC GPIO Specifications

Symbol Description Min Typ Max Units Notes
Faprio GPIO operating frequency 0 - 12 MHz |Normal strong mode
tRiseF Rise time, normal strong mode, Cload = 50 pF 3 - 18 ns |Vpp=4.5V1t0525V,10% to 90%
tFallF Fall time, normal strong mode, Cload = 50 pF 2 - 18 ns |Vpp=4.5V1t0525V,10% to 90%
tRiseS Rise time, slow strong mode, Cload = 50 pF 10 27 - ns |Vpp=3V105.25V, 10% to 90%
tFallS Fall time, slow strong mode, Cload = 50 pF 10 22 - ns Vpp=3V105.25V, 10% to 90%

Table 25. 2.7-V AC GPIO Specifications

Symbol Description Min Typ Max Units Notes
Fapio GPIO operating frequency 0 - 3 MHz |Normal strong mode
tRiseF Rise time, normal strong mode, Cload = 50 pF 6 - 50 ns Vpp=2.4V103.0V, 10% to 90%
tFallF Fall time, normal strong mode, Cload = 50 pF 6 - 50 ns |Vpp=2.4Vto3.0V, 10% to 90%
tRiseS Rise time, slow strong mode, Cload = 50 pF 18 40 120 ns |Vpp=2.4Vt03.0V, 10% to 90%
tFallS Fall time, slow strong mode, Cload = 50 pF 18 40 120 ns |Vpp=2.4V1t03.0V, 10% to 90%

Figure 13. GPIO Timing Diagram
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AC Amplifier Specifications

The following tables list the guaranteed maximum and minimum specifications for the voltage and temperature ranges: 4.75 V t0 5.25
Vand —40°C<Tp<85°C,3.0Vt03.6Vand—40°C<Ty<85°C,or24Vto3.0Vand—-40°C <Ty<85°C, respectively. Typical
parameters apply to 5V, 3.3 V, or 2.7 V at 25 °C and are for design guidance only.

Settling times, slew rates, and gain bandwidth are based on the analog continuous time PSoC block.

Table 26. 5-V and 3.3-V AC Amplifier Specifications

Symbol Description Min Typ Max Units
tcomp1 Comparator mode response time, 50 mVpp signal centered on Ref - - 100 ns
tcomp2 Comparator mode response time, 2.5 V input, 0.5 V overdrive - - 300 ns

Table 27. 2.7-V AC Amplifier Specifications

Symbol Description Min Typ Max Units
tcompi Comparator mode response time, 50 mVpp signal centered on Ref - - 600 ns
tcomp2 Comparator mode response time, 1.5 V input, 0.5 V overdrive - - 300 ns
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