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1. Architectural Overview

Introducing the CY8C32 family of ultra low-power, flash Programmable System-on-Chip (PSoC®) devices, part of a scalable 8-bit
PSoC 3 and 32-bit PSoC 5 platform. The CY8C32 family provides configurable blocks of analog, digital, and interconnect circuitry
around a CPU subsystem. The combination of a CPU with a flexible analog subsystem, digital subsystem, routing, and 1/0 enables
a high level of integration in a wide variety of consumer, industrial, and medical applications.

Figure 1-1. Simplified Block Diagram
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Figure 1-1 illustrates the major components of the CY8C32 PSoC'’s digital subsystem provides half of its unique
family. They are: configurability. It connects a digital signal from any peripheral to
any pin through the Digital System Interconnect (DSI). It also
m 8051 CPU subsystem yb 9 gra: oY (DSl
provides functional flexibility through an array of small, fast,

low-power UDBs. PSoC Creator provides a library of prebuilt and
) tested standard digital peripherals (UART, SPI, LIN, PRS, CRC,
® Programming, debug, and test subsystem timer, counter, PWM, AND, OR, and so on) that are mapped to
the UDB array. You can also easily create a digital circuit using
boolean primitives by means of graphical design entry. Each

m Nonvolatile subsystem

m [Inputs and outputs

m Clocking UDB contains programmable array logic (PAL)/programmable
p logic device (PLD) functionality, together with a small state
= Power machine engine to support a wide variety of peripherals.

m Digital subsystem

m Analog subsystem
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4.3 Instruction Set
The 8051 instruction set is highly optimized for 8-bit handling and

Boolean operations. The types of instructions supported include:

® Arithmetic instructions

m Logical instructions

m Data transfer instructions
® Boolean instructions

m Program branching instructions

Table 4-1. Arithmetic Instructions

4.3.1 Instruction Set Summary

4.3.1.1 Arithmetic Instructions

Arithmetic instructions support the direct, indirect, register,
immediate constant, and register-specific instructions.
Arithmetic modes are used for addition, subtraction,
multiplication, division, increment, and decrement operations.
Table 4-1 lists the different arithmetic instructions.

Mnemonic Description Bytes Cycles
ADD ARn Add register to accumulator 1 1
ADD A,Direct Add direct byte to accumulator 2 2
ADD A @Ri Add indirect RAM to accumulator 1 2
ADD A #data Add immediate data to accumulator 2 2
ADDC A,Rn Add register to accumulator with carry 1 1
ADDC A,Direct Add direct byte to accumulator with carry 2 2
ADDC A,@Ri Add indirect RAM to accumulator with carry 1 2
ADDC A #data Add immediate data to accumulator with carry 2 2
SUBB A,Rn Subtract register from accumulator with borrow 1 1
SUBB A,Direct Subtract direct byte from accumulator with borrow 2 2
SUBB A,@Ri Subtract indirect RAM from accumulator with borrow 1 2
SUBB A #data Subtract immediate data from accumulator with borrow 2 2
INC A Increment accumulator 1 1
INC Rn Increment register 1 2
INC Direct Increment direct byte 2 3
INC @Ri Increment indirect RAM 1 3
DEC A Decrement accumulator 1 1
DEC Rn Decrement register 1 2
DEC Direct Decrement direct byte 2 3
DEC @Ri Decrement indirect RAM 1 3
INC DPTR Increment data pointer 1 1
MUL Multiply accumulator and B 1 2
DIV Divide accumulator by B 1 6
DAA Decimal adjust accumulator 1 3

Document Number: 001-56955 Rev. *Y
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Table 6-1. Oscillator Summary

Document Number: 001-56955 Rev. *Y

Source Fmin Tolerance at Fmin Fmax Tolerance at Fmax Startup Time
IMO 3 MHz | £2% over voltage and temperature 24 MHz | +4% 13-ps max
MHzECO 4 MHz | Crystal dependent 25 MHz | Crystal dependent 5 ms typ, max is
crystal dependent
DSl 0 MHz | Input dependent 33 MHz | Input dependent Input dependent
PLL 24 MHz | Input dependent 50 MHz | Input dependent 250 ps max
Doubler 48 MHz | Input dependent 48 MHz | Input dependent 1 s max
ILO 1 kHz -50%, +100% 100 kHz | —55%, +100% 15 ms max in lowest
power mode
kHzECO 32 kHz | Crystal dependent 32 kHz | Crystal dependent 500 ms typ, max is
crystal dependent
Figure 6-1. Clocking Subsystem
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Figure 6-6. Application of Boost Converter powering PSoC device
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The boost converter may also generate a supply that is not used
directly by the PSoC device. An example of this use case is
boosting a 1.8 V supply to 4.0 V to drive a white LED. If the boost
converter is not supplying the PSoC devices Vppa, Vppp, and
Vppjo it must comply with the same design rules as supplying

VDDA 104 wF 110 WF
T T
VDDD 15 uF 110 yF
T T
VBOD | A yF o oF
T T
VDDIOO [ £_1 uF
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VSSA [1——
22 pF|
VSSD [+—— T

the PSoC device, but with a change to the bulk capacitor
requirements. A parallel arrangement 22 yF, 1.0 yF, and 0.1 pF
capacitors are all required on the Vout supply and must be
placed within 1 cm of the VBOOST pin to ensure regulator
stability.

Figure 6-7. Application of Boost Converter not powering PSoC device
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All components and values are required

The switching frequency is set to 400 kHz using an oscillator
integrated into the boost converter. The boost converter can be
operated in two different modes: active and standby. Active
mode is the normal mode of operation where the boost regulator

Document Number: 001-56955 Rev. *Y

e

actively generates a regulated output voltage. In standby mode,
most boost functions are disabled, thus reducing power
consumption of the boost circuit. Only minimal power is provided,
typically < 5 pA to power the PSoC device in Sleep mode. The
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o Input or output or both for CPU and DMA
o Eight drive modes

o Every pin can be an interrupt source configured as rising
edge, falling edge or both edges. If required, level sensitive
interrupts are supported through the DSI

o Dedicated port interrupt vector for each port
o Slew rate controlled digital output drive mode

o Access port control and configuration registers on either port
basis or pin basis

o Separate portread (PS)and write (DR) data registers to avoid
read modify write errors

o Special functionality on a pin by pin basis
m Additional features only provided on the GPIO pins:
o LCD segment drive on LCD equipped devices
o CapSense
o Analog input and output capability
o Continuous 100 pA clamp current capability

Document Number: 001-56955 Rev. *Y

o Standard drive strength down to 1.7 V
m Additional features only provided on SIO pins:
o Higher drive strength than GPIO
o Hot swap capability (5 V tolerance at any operating Vpp)

o Programmable and regulated high input and output drive
levels down to 1.2 V

o No analog input, CapSense, or LCD capability

o Overvoltage tolerance up to 5.5V

o SIO can act as a general purpose analog comparator
m USBIO features:

o Full speed USB 2.0 compliant I/0

o Highest drive strength for general purpose use

o Input, output, or both for CPU and DMA

o Input, output, or both for digital peripherals

o Digital output (CMOS) drive mode

o Each pin can be an interrupt source configured as rising
edge, falling edge, or both edges

Page 38 of 128
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Figure 6-9. GPIO Block Diagram
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Figure 6-10. SIO Input/Output Block Diagram
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Figure 6-11. USBIO Block Diagram
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The USBIO pins (P15[7] and P15[6]), when enabled for I/O mode, have limited drive mode control. The drive mode is set using the
PRT15.DMO[7, 6] register. A resistive pull option is also available at the USBIO pins, which can be enabled using the PRT15.DM1[7,
6] register. When enabled for USB mode, the drive mode control has no impact on the configuration of the USB pins. Unlike the GPIO
and SIO configurations, the port wide configuration registers do not configure the USB drive mode bits. Table 6-7 shows the drive

mode configuration for the USBIO pins.

Table 6-7. USBIO Drive Modes (P15[7] and P15[6])

PRT15.DM1[7,6]
Pull up enable

PRT15.DMOJ[7,6]
Drive Mode enable

PRT15.DR[7,6] = 1

PRT15.DR[7,6] =0 Description

0 0 High Z Strong Low Open Drain, Strong Low

0 1 Strong High Strong Low Strong Outputs

1 0 Res High (5k) Strong Low Resistive Pull Up, Strong Low
1 1 Strong High Strong Low Strong Outputs

m High Impedance Analog

The default reset state with both the output driver and digital
input buffer turned off. This prevents any current from flowing
in the I/O’s digital input buffer due to a floating voltage. This
state is recommended for pins that are floating or that support
an analog voltage. High impedance analog pins do not provide
digital input functionality.

To achieve the lowest chip current in sleep modes, all 1/Os
must either be configured to the high impedance analog mode,
or have their pins driven to a power supply rail by the PSoC
device or by external circuitry.

m High Impedance Digital

The input buffer is enabled for digital signal input. This is the
standard high impedance (HiZ) state recommended for digital
inputs.

m Resistive pull-up or resistive pull-down

Resistive pull-up or pull-down, respectively, provides a series
resistance in one of the data states and strong drive in the
other. Pins can be used for digital input and output in these
modes. Interfacing to mechanical switches is a common
application for these modes. Resistive pull-up and pull-down
are not available with SIO in regulated output mode.

®m Open Drain, Drives High and Open Drain, Drives Low

Open drain modes provide high impedance in one of the data
states and strong drive in the other. Pins can be used for digital
input and output in these modes. A common application for
these modes is driving the 12C bus signal lines.

m Strong Drive

Provides a strong CMOS output drive in either high or low
state. This is the standard output mode for pins. Strong Drive
mode pins must not be used as inputs under normal
circumstances. This mode is often used to drive digital output
signals or external FETs.

Document Number: 001-56955 Rev. *Y

m Resistive pull-up and pull-down

Similar to the resistive pull-up and resistive pull-down modes
except the pin is always in series with a resistor. The high data
state is pull-up while the low data state is pull-down. This mode
is most often used when other signals that may cause shorts
can drive the bus. Resistive pull-up and pull-down are not
available with SIO in regulated output mode.

6.4.2 Pin Registers

Registers to configure and interact with pins come in two forms
that may be used interchangeably.

All I/O registers are available in the standard port form, where
each bit of the register corresponds to one of the port pins. This
register form is efficient for quickly reconfiguring multiple port
pins at the same time.

I/O registers are also available in pin form, which combines the
eight most commonly used port register bits into a single register
for each pin. This enables very fast configuration changes to
individual pins with a single register write.

6.4.3 Bidirectional Mode

High-speed bidirectional capability allows pins to provide both
the high impedance digital drive mode for input signals and a
second user selected drive mode such as strong drive (set using
PRTxDMI[2:0] registers) for output signals on the same pin,
based on the state of an auxiliary control bus signal. The
bidirectional capability is useful for processor busses and
communications interfaces such as the SPI Slave MISO pin that
requires dynamic hardware control of the output buffer.

The auxiliary control bus routes up to 16 UDB or digital peripheral
generated output enable signals to one or more pins.

6.4.4 Slew Rate Limited Mode

GPIO and SIO pins have fast and slow output slew rate options
for strong and open drain drive modes, not resistive drive modes.
Because it results in reduced EMI, the slow edge rate option is
recommended for signals that are not speed critical, generally
less than 1 MHz. The fast slew rate is for signals between 1 MHz
and 33 MHz. The slew rate is individually configurable for each
pin, and is set by the PRTxSLW registers.
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Figure 7-9. Digital System Interconnect
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Interrupt and DMA routing is very flexible in the CY8C32
programmable architecture. In addition to the numerous fixed
function peripherals that can generate interrupt requests, any
data signal in the UDB array routing can also be used to generate
a request. A single peripheral may generate multiple
independent interrupt requests simplifying system and firmware
design. Figure 7-10 shows the structure of the IDMUX
(Interrupt/DMA Multiplexer).

Figure 7-10. Interrupt and DMA Processing in the IDMUX
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7.4.1 1/0 Port Routing

There are a total of 20 DSI routes to a typical 8-bit /O port, 16
for data and four for drive strength control.

When an 1/O pin is connected to the routing, there are two
primary connections available, an input and an output. In

Document Number: 001-56955 Rev. *Y

conjunction with drive strength control, this can implement a
bidirectional I/0 pin. A data output signal has the option to be
single synchronized (pipelined) and a data input signal has the
option to be double synchronized. The synchronization clock is
the master clock (see Figure 6-1). Normally all inputs from pins
are synchronized as this is required if the CPU interacts with the
signal or any signal derived from it. Asynchronous inputs have
rare uses. An example of this is a feed through of combinational
PLD logic from input pins to output pins.

Figure 7-11. I/O Pin Synchronization Routing

DO

DI

Figure 7-12. I/O Pin Output Connectivity

8 10 Data Output Connections from the
UDB Array Digital System Interface

A

DO
PIN O PIN1 PIN2 PIN3 PIN4 PIN5 PING PIN7

Port i

There are four more DSI| connections to a given I/O port to
implement dynamic output enable control of pins. This
connectivity gives a range of options, from fully ganged 8-bits
controlled by one signal, to up to four individually controlled pins.
The output enable signal is useful for creating tri-state
bidirectional pins and buses.

Figure 7-13. I/O Pin Output Enable Connectivity

410 Control Signal Connections from
UDB Array Digital System Interface

PIN O PIN1 PIN2 PIN3 PIN4 PIN5 PIN6 PIN7

Porti
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7.7 1°C

PSoC includes a single fixed-function 12C peripheral. Additional
I2C interfaces can be instantiated using Universal Digital Blocks
(UDBs) in PSoC Creator, as required.

The I12C peripheral provides a synchronous two-wire interface

designed to interface the PSoC device with a two-wire 12C serial
communication bus. Itis compatible[13] with 12C Standard-mode,
Fast-mode, and Fast-mode Plus devices as defined in the NXP
I12C-bus specification and user manual (UM10204). The 12C bus
I/0 may be implemented with GPIO or SIO in open-drain modes.

To eliminate the need for excessive CPU intervention and
overhead, I1°C specific support is provided for status detection
and generation of framing bits. 12C o1perates as a slave, a master,
or multimaster (Slave and Master)["l. In slave mode, the unit
always listens for a start condition to begin sending or receiving
data. Master mode supplies the ability to generate the Start and
Stop conditions and initiate transactions. Multimaster mode
provides clock synchronization and arbitration to allow multiple
masters on the same bus. If Master mode is enabled and Slave
mode is not enabled, the block does not generate interrupts on
externally generated Start conditions. I°C interfaces through the
DSI routing and allows direct connections to any GPIO or SIO
pins.

12c provides hardware address detect of a 7-bit address without
CPU intervention. Additionally the device can wake from
low-power modes on a 7-bit hardware address match. If wakeup
functionality is required, I12C pin connections are limited to one
of two specific pairs of SIO pins. See descriptions of SCL and
SDA pins in Pin Descriptions on page 12.

I°C features include:

m Slave and Master, Transmitter, and Receiver operation
m Byte processing for low CPU overhead

m Interrupt or polling CPU interface

m Support for bus speeds up to 1 Mbps

m 7 or 10-bit addressing (10-bit addressing requires firmware
support)

m SMBus operation (through firmware support — SMBus
supported in hardware in UDBs)

m 7-bit hardware address compare
m Wake from low-power modes on address match

m Glitch filtering (active and alternate-active modes only)

Data transfers follow the format shown in Figure 7-16. After the
START condition (S), a slave address is sent. This address is 7
bits long followed by an eighth bit which is a data direction bit
(R/W) - a 'zero' indicates a transmission (WRITE), a 'one'
indicates a request for data (READ). A data transfer is always
terminated by a STOP condition (P) generated by the master.

Figure 7-16. 1°c Complete Transfer Timing

ATARE:

ETARTil I I |

ADDRESS . - RW . . ACK . I DATA
|

[ AR

7.7.1 External Electrical Connections

As Figure 7-17 shows, the 12C bus requires external pull-up
resistors (Rp). These resistors are primarily determined by the
supply voltage, bus speed, and bus capacitance. For detailed

Notes

DATA | | ACK I | STQP I
(iondmor

information on how to calculate the optimum pull-up resistor
value for your design, we recommend using the UM10204
12C-bus specification and user manual Rev 6, or newer, available
from the NXP website at www.nxp.com.

13. The I2C peripheral is non-compliant with the NXP 12C specification in the following areas: analog glitch filter, I/0 VOL/IOL, I/0 hysteresis. The I2C Block has a digital
glitch filter (not available in sleep mode). The Fast-mode minimum fall-time specification can be met by setting the 1/0Os to slow speed mode. See the 1/0 Electrical

Specifications in “Inputs and Outputs” section on page 76 for details.

14. Fixed-block 12C does not support undefined bus conditions, nor does it support Repeated Start in Slave mode. These conditions should be avoided, or the UDB-based

12c component should be used instead.

Document Number: 001-56955 Rev. *Y
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8.3.2 LUT

The CY8C32 family of devices contains four LUTs. The LUT is a
two input, one output lookup table that is driven by any one or
two of the comparators in the chip. The output of any LUT is
routed to the digital system interface of the UDB array. From the
digital system interface of the UDB array, these signals can be
connected to UDBs, DMA controller, I/O, or the interrupt
controller.

The LUT control word written to a register sets the logic function
on the output. The available LUT functions and the associated
control word is shown in Table 8-2.

Table 8-2. LUT Function vs. Program Word and Inputs

Control Word Output (A and B are LUT inputs)
0000b FALSE (‘0")
0001b A AND B
0010b A AND (NOT B)
0011b A
0100b (NOT A) AND B
0101b B
0110b A XOR B
0111b AORB
1000b A NORB
1001b A XNOR B
1010b NOT B
1011b A OR (NOT B)
1100b NOT A
1101b (NOTA)ORB
1110b A NAND B
1111b TRUE (‘1°)

8.4 LCD Direct Drive

The PSoC Liquid Crystal Display (LCD) driver system is a highly
configurable peripheral designed to allow PSoC to directly drive
a broad range of LCD glass. All voltages are generated on chip,
eliminating the need for external components. With a high
multiplex ratio of up to 1/16, the CY8C32 family LCD driver
system can drive a maximum of 736 segments. The PSoC LCD
driver module was also designed with the conservative power
budget of portable devices in mind, enabling different LCD drive
modes and power down modes to conserve power.

PSoC Creator provides an LCD segment drive component. The
component wizard provides easy and flexible configuration of
LCD resources. You can specify pins for segments and
commons along with other options. The software configures the
device to meet the required specifications. This is possible
because of the programmability inherent to PSoC devices.

Key features of the PSoC LCD segment system are:
m LCD panel direct driving
m Type A (standard) and Type B (low-power) waveform support

m Wide operating voltage range support (2 V to 5 V) for LCD
panels
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m Static, 1/2, 1/3, 1/4, 1/5 bias voltage levels
| |nternal bias voltage generation through internal resistor ladder
m Up to 62 total common and segment outputs

m Up to 1/16 multiplex for a maximum of 16 backplane/common
outputs

m Up to 62 front plane/segment outputs for direct drive
m Drives up to 736 total segments (16 backplane x 46 front plane)
m Up to 64 levels of software controlled contrast

m Ability to move display data from memory buffer to LCD driver
through DMA (without CPU intervention)

m Adjustable LCD refresh rate from 10 Hz to 150 Hz

m Ability to invert LCD display for negative image

m Three LCD driver drive modes, allowing power optimization
Figure 8-6. LCD System

LCD
Global
DA\
Clock *C
uDB > Lo Dn PIN
river IXI
Block
\ 4
Display
DMA RAM
A A A
A
-l >
PHUB

8.4.1 LCD Segment Pin Driver

Each GPIO pin contains an LCD driver circuit. The LCD driver

buffers the appropriate output of the LCD DAC to directly drive
the glass of the LCD. A register setting determines whether the
pin is a common or segment. The pin’s LCD driver then selects
one of the six bias voltages to drive the 1/O pin, as appropriate

for the display data.

8.4.2 Display Data Flow

The LCD segment driver system reads display data and
generates the proper output voltages to the LCD glass to
produce the desired image. Display data resides in a memory
buffer in the system SRAM. Each time you need to change the
common and segment driver voltages, the next set of pixel data
moves from the memory buffer into the Port Data Registers via
DMA.

8.4.3 UDB and LCD Segment Control

A UDB is configured to generate the global LCD control signals
and clocking. This set of signals is routed to each LCD pin driver
through a set of dedicated LCD global routing channels. In
addition to generating the global LCD control signals, the UDB
also produces a DMA request to initiate the transfer of the next
frame of LCD data.
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9. Programming, Debug Interfaces,
Resources

PSoC devices include extensive support for programming,
testing, debugging, and tracing both hardware and firmware.
Three interfaces are available: JTAG, SWD, and SWV. JTAG and
SWD support all programming and debug features of the device.
JTAG also supports standard JTAG scan chains for board level
test and chaining multiple JTAG devices to a single JTAG
connection.

For more information on PSoC 3 Programming, refer to the
PSoC® 3 Device Programming Specifications.

Complete Debug on Chip (DoC) functionality enables full device
debugging in the final system using the standard production
device. It does not require special interfaces, debugging pods,
simulators, or emulators. Only the standard programming
connections are required to fully support debug.

The PSoC Creator IDE software provides fully integrated
programming and debug support for PSoC devices. The low cost
MiniProg3 programmer and debugger is designed to provide full
programming and debug support of PSoC devices in conjunction
with the PSoC Creator IDE. PSoC JTAG, SWD, and SWV
interfaces are fully compatible with industry standard third party
tools.

All DOC circuits are disabled by default and can only be enabled
in firmware. If not enabled, the only way to reenable them is to
erase the entire device, clear flash protection, and reprogram the
device with new firmware that enables DOC. Disabling DOC
features, robust flash protection, and hiding custom analog and
digital functionality inside the PSoC device provide a level of
security not possible with multichip application solutions.
Additionally, all device interfaces can be permanently disabled
(Device Security) for applications concerned about phishing
attacks due to a maliciously reprogrammed device. Permanently
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disabling interfaces is not recommended in most applications
because you cannot access the device later. Because all
programming, debug, and test interfaces are disabled when
Device Security is enabled, PSoCs with Device Security enabled
may not be returned for failure analysis.

Table 9-1. Debug Configurations

Debug and Trace Configuration GPIO Pins Used
All debug and trace disabled 0
JTAG 4orb5
SWD 2
SWwv 1
SWD + SWV 3

9.1 JTAG Interface

The IEEE 1149.1 compliant JTAG interface exists on four or five
pins (the nTRST pin is optional). The JTAG interface is used for
programming the flash memory, debugging, I/0 scan chains, and
JTAG device chaining.

PSoC 3 has certain timing requirements to be met for entering
programming mode through the JTAG interface. Due to these
timing requirements, not all standard JTAG programmers, or
standard JTAG file formats such as SVF or STAPL, can support
PSoC 3 programming. The list of programmers that support
PSoC 3 programming is available at
http://www.cypress.com/go/programming.

The JTAG clock frequency can be up to 14 MHz, or 1/3 of the
CPU clock frequency for 8 and 16-bit transfers, or 1/5 of the CPU
clock frequency for 32-bit transfers. By default, the JTAG pins are
enabled on new devices but the JTAG interface can be disabled,
allowing these pins to be used as GPIO instead.
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9.8 CSP Package Bootloader

A factory-installed bootloader program is included in all devices
with CSP packages. The bootloader is compatible with

PSoC Creator 3.0 bootloadable project files and has the
following features:

m |2C-based

®m SCLK and SDAT available at P1[6] and P1[7], respectively
m External pull-up resistors required

mI2C slave, address 4, data rate = 100 kbps

m Single application

m Wait two seconds for bootload command

m Other bootloader options are as set by the PSoC Creator 3.0
Bootloader Component default

m Occupies the bottom 9K of flash

For more information on this bootloader, see the following
Cypress application notes:

m ANB9611 — PSoC® 3 AND PSoC 5LP - Getting Started With
Chip Scale Packages (CSP)

m AN73854 —PSoC 3 and PSoC 5 LP Introduction to Bootloaders

m AN60317 — PSoC 3 and PSoC 5 LP 12C Bootloader

Note that a PSoC Creator bootloadable project must be
associated with .hex and .elf files for a bootloader project that is
configured for the target device. Bootloader .hex and .elffiles can
be found at www.cypress.com/go/PSoC3datasheet.

The factory-installed bootloader can be overwritten using JTAG
or SWD programming.
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10. Development Support

The CY8C32 family has a rich set of documentation,
development tools, and online resources to assist you during
your development process. Visit
psoc.cypress.com/getting-started to find out more.

10.1 Documentation

A suite of documentation, supports the CY8C32 family to ensure
that you can find answers to your questions quickly. This section
contains a list of some of the key documents.

Software User Guide: A step-by-step guide for using PSoC
Creator. The software user guide shows you how the PSoC
Creator build process works in detail, how to use source control
with PSoC Creator, and much more.

Component Datasheets: The flexibility of PSoC allows the
creation of new peripherals (components) long after the device
has gone into production. Component datasheets provide all of
the information needed to select and use a particular component,
including a functional description, API documentation, example
code, and AC/DC specifications.

Application Notes: PSoC application notes discuss a particular
application of PSoC in depth; examples include brushless DC
motor control and on-chip filtering. Application notes often
include example projects in addition to the application note
document.

Technical Reference Manual: The Technical Reference Manual
(TRM) contains all the technical detail you need to use a PSoC
device, including a complete description of all PSoC registers.

10.2 Online

In addition to print documentation, the Cypress PSoC forums
connect you with fellow PSoC users and experts in PSoC from
around the world, 24 hours a day, 7 days a week.

10.3 Tools

With industry standard cores, programming, and debugging
interfaces, the CY8C32 family is part of a development tool
ecosystem. Visit us at www.cypress.com/go/psoccreator for the
latest information on the revolutionary, easy to use PSoC Creator
IDE, supported third party compilers, programmers, debuggers,
and development kits.
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11.2 Device Level Specifications

Specifications are valid for —-40 °C < T, <85 °C and T; < 100 °C, except where noted. Specifications are valid for 1.71 Vt0 5.5V,
except where noted.

11.2.1 Device Level Specifications
Table 11-2. DC Specifications

Parameter | Description Conditions Min | Typ[?2| Max Units
Anal ly volt d input t I
Vppa CQ;?%;JQ%}’ voltage and input to analog Analog core regulator enabled 1.8 - 5.5 \Y
Vppa Q;é:l;gg:éipply voltage, analog regulator Analog core regulator disabled | 1.71 1.8 1.89 \
. . - 1.8 - | Vppa"®
Vppp Digital supply voltage relative to Vggp Digital core regulator enabled 7 \%
- - Vppa + 0.124
v Digital supply voltage, digital regulator Diaital lator disabled 171 18 189
DDD bypassed igital core regulator disable . . .
. 1.71 - Vppal'®
Vppio™¥ I/O supply voltage relative to V
DDIO pply 9 SSIO _ _ Vppa + 0.1124
Veea ggi?;g:%;gacsgr)e voltage input (Analog Analog core regulator disabled | 1.71 1.8 1.89 \
Veen Pé;i?é%?ﬁ?'p‘é‘éé‘i voltage input (Digital | ;s core regulator disabled | 1.71| 1.8 1.89 v
Active Mode
Only IMO and CPU clock enabled. CPU |\, _ 5\ g gyl - 20 Cl - 12 2.9
. . . . DDX ~ 4- — 9. , _ o
executing simple loop from instruction _ 23] T=25°C | - 1.2 3.1
buff FCPU =6 MHz
utier. T=85°C| - | 49 7.7
T=-40°C| - 1.3 29
Vppx=2.7V-5.5V;=—5:> —
Fepy = 3 MHZ23 T=25°C 1.6 3.2
T=85°C | - 48 7.5
T=-40°C| - 21 3.7
Voox =27V =SSV osec [ = | 2.3 3.9
FCPU =6 MHz
Ipp 2021 T=85°C| - 5.6 8.5 A
IMO enabled, bus clock and CPU clock ?:/DDX f2127 \'\2;5['22]\/; T=-40°C] - | 35 52
enabled. CPU executing program from CPU ™ z T=25°C | - 3.8 5.5
flash. T=85°C| - | 71 9.8
Vppx=2.7V-55V;|T=-40°C| - 6.3 8.1
= 23
Fopy =24 MHZ1 525556 T — | 66 83
T=85°C | - 10 13
Vppx=2.7V-55V;|T=-40°C| - 11.5 13.5
= 23
Fepy =48 MRz m—osse— 112 14
T=85°C | - 15.5 18.5
Notes

18. The power supplies can be brought up in any sequence however once stable Vppa must be greater than or equal to all other supplies.

19. The Vppp supply voltage must be greater than the maximum voltage on the associated GPIO pins. Maximum voltage on GPIO pin < Vpp o < Vppa-
20. Total current for all power domains: digital (Ippp), analog (Ippa), and 1/0s (Ippjoo, 1, 2, 3)- Boost not included. All I/Os floating.
21. The current consumption of additional peripherals that are implemented only in programmed logic blocks can be found in their respective datasheets, available in
PSoC Creator, the integrated design environment. To estimate total current, find the CPU current at the frequency of interest and add peripheral currents for your
particular system from the device datasheet and component datasheets.

22. VDDX =33 V.

23. Based on device characterizations (Not production tested).
24. Guaranteed by design, not production tested.
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Figure 11-1. Active Mode Current vs Fcpy, Vpp = 3.3V,

Figure 11-2. Active Mode Current vs Temperature and Fcpy,

Temperature = 25 °C Vpp=3.3V
20 20
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15 e 15
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5 = 5
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0 0
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CPU Frequency, MHzZ

Figure 11-3. Active Mode Current vs Vpp and Temperature,
FCPU =24 MHz
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E B | |
5 —00°C
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]
—a0°C
2
0
15§ 2 25 3 35 4 45 5 55
v,
Notes

Temperature, °C

25.1f Voop and Vcp are externally regulated, the voltage difference between Vgcop and Veca must be less than 50 mV.
26. Sleep timer generates periodic interrupts to wake up the CPU. This specification applies only to those times that the CPU is off.

27. Externally regulated mode.
28. Based on device characterization (not production tested).
29. Based on device characterization (not production tested). USBIO pins tied to ground (Vggp).
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Figure 11-15. GPIO Output High Voltage and Current Figure 11-16. GPIO Output Low Voltage and Current
: 20 | |
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Table 11-10. GPIO AC Specifications

Parameter Description Conditions Min Typ Max Units
TriseF Rise time in Fast Strong Mode!*®! 3.3V Vppo Cload = 25 pF - - 6 ns
TfallF Fall time in Fast Strong Model®®! 3.3V Vpp)p Cload = 25 pF - - 6 ns
TriseS Rise time in Slow Strong Mode!~°! 3.3V Vppjp Cload = 25 pF - - 60 ns
TfallS Fall time in Slow Strong Mode!*®! 3.3V Vpp)p Cload = 25 pF - - 60 ns

GPIO output operating frequency

2.7V <Vppjp £5.5V, fast strong drive mode |90/10% Vppp into 25 pF - - 33 MHz
Fgpioout |1.71V <Vpp o <2.7 V, fast strong drive mode | 90/10% Vppg into 25 pF - - 20 MHz

3.3V < Vppip £5.5V, slow strong drive mode [90/10% Vpp,o into 25 pF - - 7 MHz

1.71 V <Vpp|p < 3.3V, slow strong drive mode [90/10% Vpp,p into 25 pF - - 3.5 MHz
Fgpioin GPIO input operating frequency

1.71 stDDIOES-SV 90/10% VDDlO - ‘ — ’ 33 MHz

Note

38. Based on device characterization (Not production tested).
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Figure 11-34. IDAC Operating Current vs Temperature,
Range = 255 pA, Code =0, Source Mode
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Figure 11-33. IDAC Full Scale Error vs Temperature, Range
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Figure 11-35. IDAC Operating Current vs Temperature,
Range = 255 pA, Code =0, Sink Mode
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Table 11-27. IDAC AC Specifications

Parameter Description Conditions Min Typ Max Units
Foac Update rate - - 8 Msps
TsETTLE Settling time to 0.5 LSB Range = 31.875 pA or 255 pA, full - - 125 ns

scale transition, High speed mode,
600 Q 15-pF load
Current noise Range = 255 pA, source mode, - 340 - pA/sqrtHz
High speed mode, Vppp =5V,
10 kHz

Figure 11-36. IDAC Step Response, Codes 0x40 - 0xCO,
255 pA Mode, Source Mode, High speed mode, Vppa =5V

250

Figure 11-37. IDAC Glitch Response, Codes 0x7F - 0x80,
255 pA Mode, Source Mode, High speed mode, Vppa =5V

136

134

a

—

—

1532

150

A

;128 —M’

"
1OUE, A

Nl

126

N

124

122

0.0

0.5

1.0
Time, Js

Figure 11-38. IDAC PSRR vs Frequency

1.8

120

2.0 0.0

0.4 1.0 1.8 2.0
Time, s

Figure 11-39. IDAC Current Noise, 255 pA Mode,

Source Mode, Hig

h speed mode, Vppp =5V
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Figure 11-52. Clock to Output Performance
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11.7 Memory

Specifications are valid for —-40 °C < T, <85 °C and T; < 100 °C, except where noted. Specifications are valid for 1.71 Vt0 5.5V,
except where noted.
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11.7.1 Flash
Table 11-45. Flash DC Specifications
Parameter Description Conditions Min Typ Max Units
Erase and program voltage Vppp pin 1.71 - 5.5 V
Table 11-46. Flash AC Specifications
Parameter Description Conditions Min Typ Max Units
TWRITE Row write time (erase + program) - 15 20 ms
TerASE Row erase time - 10 13 ms
Row program time - 5 7 ms
TeuLk Bulk erase time (16 KB to 64 KB) - - 35 ms
Sector erase time (8 KB to 16 KB) - - 15 ms
TePrOG Total device programming time No overheadl®! - 1.5 2 seconds
Flash data retention time, retention Average ambient temp. 20 - - years
period measured from last erase cycle |Tp <55 °C, 100 K erase/program
cycles
Average ambient temp. 10 - -
Tp £ 85 °C, 10 K erase/program
cycles
Note

55. See PSoC® 3 Device Programming Specifications for a description of a low-overhead method of programming PSoC 3 flash.
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Description Title: PSoC®3: CY8C32 Family Data Sheet Programmable System-on-Chip (PSOC®) (continued)
Document Number: 001-56955

s Submission | Orig. of
Revision ECN Date Change

*D 2938381 05/27/10 MKEA |Replaced Vpp o with Vppp in USBIO diagram and specification tables, added text
in USBIO section of Electrical Specifications.

Added Table 13-2 (Package MSL)

Modified Tstorag condition and changed max spec to 100

Added bullet (Pass) under ALU (section 7.2.2.2)

Added figures for kHzECO and MHzECO in the External Oscillator section
Updated Figure 6-1(Clocking Subsystem diagram)

Removed CPUCLK_DIV in table 5-2, Deleted Clock Divider SFR subsection
Updated PSoC Creator Framework image

Updated SIO DC Specifications (V| and V,_parameters)

Updated bullets in Clocking System and Clocking Distribution sections
Updated Figure 8-2

Updated Table 11-10

Updated PCB Layout and Schematic, updated as per MTRB review comments
Updated Table 6-3 (power changed to current)

In 32kHZ EC DC Specifications table, changed Ic Max to 0.25

In IMO DC Specifications table, updated Supply Current values

Updated GPIO DC Specs table

Modified to support a maximum 50MHz CPU speed

*E 2958674 06/22/10 SHEA [Minor ECN to post datasheet to external website

*F 2989685 08/04/10 MKEA |Added USBIO 22 ohm DP and DM resistors to Simplified Block Diagram
Added to Table 6-6 a footnote and references to same.

Added sentences to the resistive pull-up and pull-down description bullets.
Added sentence to Section 6.4.11, Adjustable Output Level.

Updated section 5.5 External Memory Interface

Updated Table 11-73 JTAG Interface AC Specifications

Updated Table 11-74 SWD Interface AC Specifications

*G 3078568 11/04/10 MKEA |Updated “Current Digital-to-analog Converter (IDAC)” on page 87
Updated “Voltage Digital to Analog Converter (VDAC)” on page 92
Updated Table 11-2, “DC Specifications,” on page 68

*H 3107314 | 12/10/2010 MKEA |Updated delta-sigma tables and graphs.

Updated Flash AC specs

Formatted table 11.2.

Updated interrupt controller table

Updated transimpedance amplifier section

Updated SIO DC specs table

Updated Voltage Monitors DC Specifications table
Updated LCD Direct Drive DC specs table

Updated ESDypgy value.

Updated IDAC and VDAC sections

Removed ESO parts from ordering information

Changed USBIO pins from NC to DNU and removed redundant USBIO pin
description notes

Updated POR with brown out DC and AC specs

Updated 32 kHz External Crystal DC Specifications
Updated XRES IO specs

Updated Inductive boost regulator section

Delta sigma ADC spec updates

Updated comparator section

Removed buzz mode from Power Mode Transition diagram

* 3179219 | 02/22/2011 MKEA |Updated conditions for flash data retention time.
Updated 100-pin TQFP package spec.
Updated EEPROM AC specifications.

Description of Change
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