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1. Architectural Overview

Introducing the CY8C38 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 CY8C38 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 I/O 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 CY8C38 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 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 In addition to the flexibility of the UDB array, PSoC also provides
configurable digital blocks targeted at specific functions. For the
® Analog subsystem CY8C38 family these blocks can include four 16-bit timers,

counters, and PWM blocks; 12C slave, master, and multimaster;
FS USB; and Full CAN 2.0b.
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For more details on the peripherals see the “Example
Peripherals” section on page 35 of this datasheet. For
information on UDBs, DSI, and other digital blocks, see the
“Digital Subsystem” section on page 34 of this datasheet.

PSoC’s analog subsystem is the second half of its unique
configurability. All analog performance is based on a highly
accurate absolute voltage reference with less than 0.1-percent
error over temperature and voltage. The configurable analog
subsystem includes:

®m Analog muxes

m Comparators

m Voltage references

m Analog-to-digital converter (ADC)

m Digital-to-analog converters (DACs)
m Digital filter block (DFB)

All GPIO pins can route analog signals into and out of the device
using the internal analog bus. This allows the device to interface
up to 62 discrete analog signals. The heart of the analog
subsystem is a fast, accurate, configurable delta-sigma ADC
with these features:

m Less than 100 pV offset

m A gain error of 0.2 percent

m INL less than +2 LSB

®m DNL less than +1 LSB

m SINAD better than 84 dB in 16-bit mode

This converter addresses a wide variety of precision analog
applications, including some of the most demanding sensors.
The output of the ADC can optionally feed the programmable
DFB through the DMA without CPU intervention. You can
configure the DFB to perform IIR and FIR digital filters and
several user-defined custom functions. The DFB can implement
filters with up to 64 taps. It can perform a 48-bit
multiply-accumulate (MAC) operation in one clock cycle.

Four high-speed voltage or current DACs support 8-bit output
signals at an update rate of up to 8 Msps. They can be routed
out of any GPIO pin. You can create higher resolution voltage
PWM DAC outputs using the UDB array. This can be used to
create a pulse width modulated (PWM) DAC of up to 10 bits, at
up to 48 kHz. The digital DACs in each UDB support PWM, PRS,
or delta-sigma algorithms with programmable widths. In addition
to the ADC, DACs, and DFB, the analog subsystem provides
multiple:
® Uncommitted opamps
m Configurable switched capacitor/continuous time (SC/CT)

blocks. These support:

o Transimpedance amplifiers

o Programmable gain amplifiers

o Mixers

o Other similar analog components
See the “Analog Subsystem” section on page 46 of this
datasheet for more details.

Notes

PSoC’s 8051 CPU subsystem is built around a single cycle
pipelined 8051 8-bit processor running at up to 67 MHz. The
CPU subsystem includes a programmable nested vector
interrupt controller, DMA controller, and RAM. PSoC’s nested
vector interrupt controller provides low latency by allowing the
CPU to vector directly to the first address of the interrupt service
routine, bypassing the jump instruction required by other
architectures. The DMA controller enables peripherals to
exchange data without CPU involvement. This allows the CPU
to run slower (saving power) or use those CPU cycles to improve
the performance of firmware algorithms. The single cycle 8051
CPU runs ten times faster than a standard 8051 processor. The
processor speed itself is configurable, allowing you to tune active
power consumption for specific applications.

PSoC’s nonvolatile subsystem consists of flash, byte-writeable
EEPROM, and nonvolatile configuration options. It provides up
to 64 KB of on-chip flash. The CPU can reprogram individual
blocks of flash, enabling bootloaders. You can enable an error
correcting code (ECC) for high reliability applications. A powerful
and flexible protection model secures the user's sensitive
information, allowing selective memory block locking for read
and write protection. Up to 2 KB of byte-writeable EEPROM is
available on-chip to store application data. Additionally, selected
configuration options such as boot speed and pin drive mode are
stored in nonvolatile memory. This allows settings to activate
immediately after POR.

The three types of PSoC I/O are extremely flexible. All I/Os have
many drive modes that are set at POR. PSoC also provides up
to four I/O voltage domains through the Vddio pins. Every GPIO
has analog I/0, LCD drivel*], CapSense!®, flexible interrupt
generation, slew rate control, and digital I/O capability. The SIOs
on PSoC allow Vg to be set independently of Vddio when used
as outputs. When SIOs are in input mode they are high
impedance. This is true even when the device is not powered or
when the pin voltage goes above the supply voltage. This makes
the SIO ideally suited for use on an 1°C bus where the PSoC may
not be powered when other devices on the bus are. The SIO pins
also have high current sink capability for applications such as
LED drives. The programmable input threshold feature of the
SIO can be used to make the SIO function as a general purpose
analog comparator. For devices with Full-Speed USB the USB
physical interface is also provided (USBIO). When not using
USB these pins may also be used for limited digital functionality
and device programming. All of the features of the PSoC I/Os are
covered in detail in the “I/O System and Routing” section on
page 28 of this datasheet.

The PSoC device incorporates flexible internal clock generators,
designed for high stability and factory trimmed for high accuracy.
The internal main oscillator (IMO) is the master clock base for
the system, and has 1-percent accuracy at 3 MHz. The IMO can
be configured to run from 3 MHz up to 62 MHz. Multiple clock
derivatives can be generated from the main clock frequency to
meet application needs. The device provides a PLL to generate
system clock frequencies up to 67 MHz from the IMO, external
crystal, or external reference clock.

4. This feature on select devices only. See Ordering Information on page 105 for details.

5. GPIOs with opamp outputs are not recommended for use with CapSense.
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It also contains a separate, very low-power internal low-speed
oscillator (ILO) for the sleep and watchdog timers. A 32.768-kHz
external watch crystal is also supported for use in real-time
clock (RTC) applications. The clocks, together with
programmable clock dividers, provide the flexibility to integrate
most timing requirements.

The CY8C38 family supports a wide supply operating range from
1.71 V to 5.5 V. This allows operation from regulated supplies
suchas 1.8V £5%,25V £10%, 3.3V £ 10%, or 5.0 V £ 10%,
or directly from a wide range of battery types. In addition, it
provides an integrated high efficiency synchronous boost
converter that can power the device from supply voltages as low
as 0.5 V. This enables the device to be powered directly from a
single battery or solar cell. In addition, you can use the boost
converter to generate other voltages required by the device,
such as a 3.3-V supply for LCD glass drive. The boost’s output
is available on the Vboost pin, allowing other devices in the
application to be powered from the PSoC.

PSoC supports a wide range of low-power modes. These include
a 200-nA hibernate mode with RAM retention and a 1-pA sleep
mode with RTC. In the second mode, the optional 32.768-kHz

watch crystal runs continuously and maintains an accurate RTC.

Power to all major functional blocks, including the programmable
digital and analog peripherals, can be controlled independently
by firmware. This allows low-power background processing
when some peripherals are not in use. This, in turn, provides a
total device current of only 1.2 mA when the CPU is running at
6 MHz, or 0.8 mA running at 3 MHz.

The details of the PSoC power modes are covered in the “Power
System” section on page 24 of this datasheet.

PSoC uses JTAG (4-wire) or SWD (2-wire) interfaces for
programming, debug, and test. The 1-wire SWV may also be
used for ‘printf’ style debugging. By combining SWD and SWV,
you can implement a full debugging interface with just three pins.
Using these standard interfaces you can debug or program the
PSoC with a variety of hardware solutions from Cypress or third
party vendors. PSoC supports on-chip break points and 4-KB
instruction and data race memory for debug. Details of the
programming, test, and debugging interfaces are discussed in
the “Programming, Debug Interfaces, Resources” section on
page 56 of this datasheet.

2. Pinouts

The Vddio pin that supplies a particular set of pins is indicated
by the black lines drawn on the pinout diagrams in Figure 2-1
through Figure 2-4. Using the Vddio pins, a single PSoC can
support multiple interface voltage levels, eliminating the need for
off-chip level shifters. Each Vddio may sink up to 100 mA total to
its associated I/O pins and opamps. On the 68-pin and 100-pin
devices each set of Vddio associated pins may sink up to

100 mA. The 48-pin device may sink up to 100 mA total for all
VddioO plus Vddio2 associated I/O pins and 100 mA total for all
Vddio1 plus Vddio3 associated I/O pins.

Figure 2-1. 48-pin SSOP Part Pinout

(sl0) P12[2] o ®

(SIO) P12[3] =
(OpAmp2out, GPIO) PO[0] =
(OpAmpOout, GPIO) PO[1] =t

(OpAmpO-/Extref0, GPIO) PO[3] =
Vddio0 =

Lines show 6
Vddio to I/0
supply

48 @ VVdda
47 @ Vssa
46 B Vcca
45 @ P15[3] (GPIO, kHz XTAL: Xi)

43 | P12[1] (SIO, 12C1: SDA)
42 |m P12[0] (SIO, 12C1: SCL)

1
2
3
4
(OpAmpO+, GPIO) P02l S 5 |  ascociation| 44 [P P15[2] (GPIO, kHz XTAL: Xo)
6
74
8

(OpAmp2+, GPIO) PO[4] =
(OpAmp2-, GPIO) PO[5] = 9
(IDACO, GPIO) PO[6] = 10
(IDAC2, GPIO) PO[7] = 11
Veed o 12

Vssd = 13

Vddd = 14

(GPIO) P2[3] = 15

(GPIO) P2[4] = 16

Vddio2 = 17—+

(GPIO) P2[5] = 18

(GPIO) P2[6] = 19

(GPIO) P2[7] = 20

Vssb = 21

Ind =4 22

Vboost = 23

Vbat =f 24

SSOP

41 |m vddio3
40 @ P15[1] (GPIO, MHz XTAL: Xi)
39 = P15[0] (GPIO, MHz XTAL: Xo)
38 m Vced
37 B Vssd

—36 = Vddd 6]
35 m P15[7] (USBIO, D-, SWDCK) 6]
34 m P15[6] (USBIO, D+, SWDIO)
33 @ P1[7] (GPIO)
32 m P1[6] (GPIO)

131 = Vddio1

30 [ P1[5] (GPIO, nTRST)

29 = P1[4] (GPIO, TDI)

28 m P1[3] (GPIO, TDO, SWV)

27 m P1[2] (GPIO, configurable XRES)

26 B P1[1] (GPIO, TCK, SWDCK)

25 [m P1[0] (GPIO, TMS, SWDIO)

Note

6. Pins are Do Not Use (DNU) on devices without USB. The pin must be left floating.
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Table 4-3. Data Transfer Instructions (continued)

Mnemonic Description Bytes Cycles
MOV Direct, Direct Move direct byte to direct byte 3 3
MOV Direct, @Ri Move indirect RAM to direct byte 2 3
MOV Direct, #data Move immediate data to direct byte 3 3
MOV @Ri, A Move accumulator to indirect RAM 1 2
MOV @RI, Direct Move direct byte to indirect RAM 2 3
MOV @RI, #data Move immediate data to indirect RAM 2 2
MOV DPTR, #data16 Load data pointer with 16 bit constant 3 3
MOVC A, @A+DPTR Move code byte relative to DPTR to accumulator 1 5
MOVC A @A +PC Move code byte relative to PC to accumulator 1 4
MOVX A @Ri Move external RAM (8-bit) to accumulator 1 4
MOVX A, @DPTR Move external RAM (16-bit) to accumulator 1 3
MOVX @Ri, A Move accumulator to external RAM (8-bit) 1 5
MOVX @DPTR, A Move accumulator to external RAM (16-bit) 1 4
PUSH Direct Push direct byte onto stack 2 3
POP  Direct Pop direct byte from stack 2 2
XCH A Rn Exchange register with accumulator 1 2
XCH A, Direct Exchange direct byte with accumulator 2 3
XCH A @Ri Exchange indirect RAM with accumulator 1 3
XCHD A, @Ri Exchange low order indirect digit RAM with accumulator 1 3
Table 4-4. Boolean Instructions
Mnemonic Description Bytes Cycles
CLR C Clear carry 1 1
CLR bit Clear direct bit 2 3
SETB C Set carry 1 1
SETB bit Set direct bit 2 3
CPL C Complement carry 1 1
CPL it Complement direct bit 2 3
ANL C, bit AND direct bit to carry 2 2
ANL C, /bit AND complement of direct bit to carry 2 2
ORL C, bit OR direct bit to carry 2 2
ORL C, /bit OR complement of direct bit to carry 2 2
MOV C, bit Move direct bit to carry 2 2
MOV bit, C Move carry to direct bit 2 3
JC  rel Jump if carry is set 2 3
JNC rel Jump if no carry is set 2 3
JB bit, rel Jump if direct bit is set 3 5
JNB bit, rel Jump if direct bit is not set 3 5
JBC bit, rel Jump if direct bit is set and clear bit 3 5
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Figure 6-5. Power Mode Transitions

Hibernate

Alternate
Active

6.2.1.1 Active Mode

Active mode is the primary operating mode of the device. When
in active mode, the active configuration template bits control
which available resources are enabled or disabled. When a
resource is disabled, the digital clocks are gated, analog bias
currents are disabled, and leakage currents are reduced as
appropriate. User firmware can dynamically control subsystem
power by setting and clearing bits in the active configuration
template. The CPU can disable itself, in which case the CPU is
automatically reenabled at the next wakeup event.

When a wakeup event occurs, the global mode is always
returned to active, and the CPU is automatically enabled,
regardless of its template settings. Active mode is the default
global power mode upon boot.

6.2.1.2 Alternate Active Mode

Alternate Active mode is very similar to Active mode. In alternate
active mode, fewer subsystems are enabled, to reduce power
consumption. One possible configuration is to turn off the CPU
and flash, and run peripherals at full speed.

6.2.1.3 Sleep Mode

Sleep mode reduces power consumption when a resume time of
15 us is acceptable. The wake time is used to ensure that the
regulator outputs are stable enough to directly enter active
mode.

6.2.1.4 Hibernate Mode

In hibernate mode nearly all of the internal functions are
disabled. Internal voltages are reduced to the minimal level to
keep vital systems alive. Configuration state is preserved in
hibernate mode and SRAM memory is retained. GPIOs
configured as digital outputs maintain their previous values and
external GPIO pin interrupt settings are preserved. The device
can only return from hibernate mode in response to an external
I/O interrupt. The resume time from hibernate mode is less than
100 us.

6.2.1.5 Wakeup Events

Wakeup events are configurable and can come from an interrupt
or device reset. A wakeup event restores the system to active
mode. Firmware enabled interrupt sources include internally
generated interrupts, power supervisor, central timewheel, and
I/O interrupts. Internal interrupt sources can come from a variety
of peripherals, such as analog comparators and UDBs. The

Document Number: 001-11729 Rev. *Q

central timewheel provides periodic interrupts to allow the
system to wake up, poll peripherals, or perform real-time
functions. Reset event sources include the external reset I/0 pin
(XRES), WDT, and precision reset (PRES).

6.2.2 Boost Converter

Applications that use a supply voltage of less than 1.71V, such
as solar or single cell battery supplies, may use the on-chip boost
converter. The boost converter may also be used in any system
that requires a higher operating voltage than the supply provides.
For instance, this includes driving 5.0 V LCD glassina 3.3 V
system. The boost converter accepts an input voltage as low as
0.5 V. With one low cost inductor it produces a selectable output
voltage sourcing enough current to operate the PSoC and other
on-board components.

The boost converter accepts an input voltage from 0.5 Vto 5.5 V
(VgaT), @nd can start up with Vbat as low as 0.5 V. The converter
provides a user configurable output voltage of 1.8 to 5.0 V
(Vboost). Vbatis typically less than Vboost; if Vbat is greater than
or equal to Vboost, then Vboost will be the same as Vbat. The
block can deliver up to 50 mA (lgppsT) depending on
configuration.

Four pins are associated with the boost converter: Vbat, Vssb,
Vboost, and Ind. The boosted output voltage is sensed at the
Vboost pin and must be connected directly to the chip’s supply
inputs. An inductor is connected between the Vbat and Ind pins.
You can optimize the inductor value to increase the boost
converter efficiency based on input voltage, output voltage,
current and switching frequency. The External Schottky diode
shown in Figure 6-6 is required only in cases when Vboost >
3.6V

Figure 6-6. Application for Boost Converter
[ T

Vboost Vada  Vadd

Optional Schottky X
Diode. Only oy Ji
required when Vdd T
>36V. IND
R 22| 041
PSoC :
MEL WEL
10 uH + ™ T

X T2 ] Vat

T“F T Ve \\Z:: X .

The switching frequency can be set to 100 kHz, 400 kHz, 2 MHz,
or 32 kHz to optimize efficiency and component cost. The

100 kHz, 400 kHz, and 2 MHz switching frequencies are
generated using oscillators internal to the boost converter block.
When the 32-kHz switching frequency is selected, the clock is
derived from a 32 kHz external crystal oscillator. The 32-kHz
external clock is primarily intended for boost standby mode.

At 2 MHz the Vboost output is limited to 2 x Vbat, and at 400 kHz
Vboost is limited to 4 x Vbat.

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 actively generates a regulated output
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m ALVI, DLVI, AHVI - Analog/digital low voltage interrupt, analog
high voltage interrupt
Interrupt circuits are available to detect when Vdda and Vddd
go outside a voltage range. For AHVI, Vdda is compared to a
fixed trip level. For ALVI and DLVI, Vdda and Vddd are
compared to trip levels that are programmable, as listed in
Table 6-5. ALVI and DLVI can also be configured to generate
a device reset instead of an interrupt.

Table 6-5. Analog/Digital Low Voltage Interrupt, Analog High
Voltage Interrupt

Normal

Available Trip
Interrupt | Supply Voltage = Accuracy
Range Settings

DLVI Vppp |1.71V-5.5V |1.70V-5.45Vin 2%
250 mV
increments

ALVI Vppa |1.71V-5.5V |1.70V-5.45Vin +2%
250 mV
increments

AHVI Vppa |1.71V-55V |575V 2%

The monitors are disabled until after IPOR. During sleep mode
these circuits are periodically activated (buzzed). If an interrupt
occurs during buzzing then the system first enters its wakeup
sequence. The interrupt is then recognized and may be
serviced.

6.3.1.2 Other Reset Sources
m XRES - External reset

PSoC 3 has either a single GPIO pin that is configured as an
external reset or a dedicated XRES pin. Either the dedicated
XRES pin or the GPIO pin, if configured, holds the part in reset
while held active (low). The response to an XRES is the same
as to an IPOR reset.

The external reset is active low. It includes an internal pull-up
resistor. XRES is active during sleep and hibernate modes.

m SRES - Software reset
A reset can be commanded under program control by setting
a bit in the software reset register. This is done either directly
by the program or indirectly by DMA access. The response to
a SRES is the same as after an IPOR reset.
Another register bit exists to disable this function.

m DRES - Digital logic reset
A logic signal can be routed from the UDBs or other digital
peripheral source through the DSI to the Configurable XRES
pin, P1[2], to generate a hardware-controlled reset. The pin
must be placed in XRES mode. The response to a DRES is the
same as after an IPOR reset.

® WRES - Watchdog timer reset

The watchdog reset detects when the software program is no
longer being executed correctly. To indicate to the watchdog
timer that it is running correctly, the program must periodically
reset the timer. If the timer is not reset before a user-specified
amount of time, then a reset is generated.

Note IPOR disables the watchdog function. The program must
enable the watchdog function at an appropriate point in the
code by setting a register bit. When this bit is set, it cannot be
cleared again except by an IPOR power on reset event.

Note
14. GPIOs with opamp outputs are not recommended for use with CapSense.
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6.4 1/0 System and Routing

PSoC 1/Os are extremely flexible. Every GPIO has analog and
digital I/O capability. All I/Os have a large number of drive modes,
which are set at POR. PSoC also provides up to four individual
I/O voltage domains through the Vddio pins.

There are two types of I/O pins on every device; those with USB
provide a third type. Both GPIO and SIO provide similar digital
functionality. The primary differences are their analog capability
and drive strength. Devices that include USB also provide two
USBIO pins that support specific USB functionality as well as
limited GPIO capability.

All'l/O pins are available for use as digital inputs and outputs for
both the CPU and digital peripherals. In addition, all I/O pins can
generate an interrupt. The flexible and advanced capabilities of
the PSoC 1/0, combined with any signal to any pin routability,
greatly simplify circuit design and board layout. All GPIO pins can
be used for analog input, CapSense[M], and LCD segment drive,
while SIO pins are used for voltages in excess of Vppa and for
programmable output voltages.

m Features supported by both GPIO and SIO:
o User programmable port reset state
o Separate I/0O supplies and voltages for up to four groups of I/O
o Digital peripherals use DSI to connect the pins
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
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 Over voltage 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
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7.1 Example Peripherals

The flexibility of the CY8C38 family’s UDBs and analog blocks
allow the user to create a wide range of components
(peripherals). The most common peripherals were built and
characterized by Cypress and are shown in the PSoC Creator
component catalog, however, users may also create their own
custom components using PSoC Creator. Using PSoC Creator,
users may also create their own components for reuse within
their organization, for example sensor interfaces, proprietary
algorithms, and display interfaces.

The number of components available through PSoC Creator is
too numerous to list in the datasheet, and the list is always
growing. An example of a component available for use in
CY8C38 family, but, not explicitly called out in this datasheet is
the UART component.

7.1.1 Example Digital Components

The following is a sample of the digital components available in
PSoC Creator for the CY8C38 family. The exact amount of
hardware resources (UDBs, routing, RAM, flash) used by a
component varies with the features selected in PSoC Creator for
the component.

m Communications
o I2C
o UART
o SPI

m Functions

o EMIF

o PWMs

o Timers

o Counters
m Logic

o NOT

o OR

o XOR

o AND

7.1.2 Example Analog Components

The following is a sample of the analog components available in
PSoC Creator for the CY8C38 family. The exact amount of
hardware resources (SC/CT blocks, routing, RAM, flash) used
by a component varies with the features selected in PSoC
Creator for the component.

m Amplifiers
o TIA

o PGA
o opamp
m ADC
o Delta-sigma

m DACs
o Current
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o Voltage
o PWM

m Comparators

m Mixers

7.1.3 Example System Function Components

The following is a sample of the system function components
available in PSoC Creator for the CY8C38 family. The exact
amount of hardware resources (UDBs, DFB taps, SC/CT blocks,
routing, RAM, flash) used by a component varies with the
features selected in PSoC Creator for the component.

m CapSense
m LCD drive
m LCD control

m Filters

7.1.4 Designing with PSoC Creator

7.1.4.1 More Than a Typical IDE

A successful design tool allows for the rapid development and

deployment of both simple and complex designs. It reduces or
eliminates any learning curve. It makes the integration of a new
design into the production stream straightforward.

PSoC Creator is that design tool.

PSoC Creator is a full featured Integrated Development
Environment (IDE) for hardware and software design. It is
optimized specifically for PSoC devices and combines a modern,
powerful software development platform with a sophisticated
graphical design tool. This unique combination of tools makes
PSoC Creator the most flexible embedded design platform
available.

Graphical design entry simplifies the task of configuring a
particular part. You can select the required functionality from an
extensive catalog of components and place it in your design. All
components are parameterized and have an editor dialog that
allows you to tailor functionality to your needs.

PSoC Creator automatically configures clocks and routes the I1/0
to the selected pins and then generates APIs to give the
application complete control over the hardware. Changing the
PSoC device configuration is as simple as adding a new
component, setting its parameters, and rebuilding the project.

At any stage of development you are free to change the
hardware configuration and even the target processor. To
retarget your application (hardware and software) to new
devices, even from 8- to 32-bit families, just select the new
device and rebuild.

You also have the ability to change the C compiler and evaluate
an alternative. Components are designed for portability and are
validated against all devices, from all families, and against all
supported tool chains. Switching compilers is as easy as editing
the from the project options and rebuilding the application with
no errors from the generated APIs or boot code.
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Independent of the ALU operation, these functions are available:
m Shift left

m Shift right

m Nibble swap

m Bitwise OR mask

7.2.2.3 Conditionals

Each datapath has two compares, with bit masking options.
Compare operands include the two accumulators and the two
data registers in a variety of configurations. Other conditions
include zero detect, all ones detect, and overflow. These
conditions are the primary datapath outputs, a selection of which
can be driven out to the UDB routing matrix. Conditional
computation can use the built in chaining to neighboring UDBs
to operate on wider data widths without the need to use routing
resources.

7.2.2.4 Variable MSB

The most significant bit of an arithmetic and shift function can be
programmatically specified. This supports variable width CRC

and PRS functions, and in conjunction with ALU output masking,
can implement arbitrary width timers, counters and shift blocks.

7.2.2.5 Builtin CRC/PRS

The datapath has built-in support for single cycle CRC
computation and PRS generation of arbitrary width and arbitrary
polynomial. CRC/PRS functions longer than 8 bits may be
implemented in conjunction with PLD logic, or built in chaining
may be use to extend the function into neighboring UDBs.

7.2.2.6 Input/Output FIFOs

Each datapath contains two four-byte deep FIFOs, which can be
independently configured as an input buffer (system bus writes
to the FIFO, datapath internal reads the FIFO), or an output
buffer (datapath internal writes to the FIFO, the system bus reads
from the FIFO). The FIFOs generate status that are selectable
as datapath outputs and can therefore be driven to the routing,
to interact with sequencers, interrupts, or DMA.

Figure 7-9. Example FIFO Configurations

System Bus System Bus
FO FO F1
D0/D1 DO D1
AO/AT/ALU | [ AO/AT/ALU | [ AO/A1/ALU | A0 A1
F1 FO F1
“«l s <l 1,
System Bus System Bus
TX/RX Dual Capture Dual Buffer
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7.2.2.7 Chaining

The datapath can be configured to chain conditions and signals
such as carries and shift data with neighboring datapaths to
create higher precision arithmetic, shift, CRC/PRS functions.

7.2.2.8 Time Multiplexing

In applications that are over sampled, or do not need high clock
rates, the single ALU block in the datapath can be efficiently
shared with two sets of registers and condition generators. Carry
and shift out data from the ALU are registered and can be
selected as inputs in subsequent cycles. This provides support
for 16-bit functions in one (8-bit) datapath.

7.2.2.9 Datapath I/O

There are six inputs and six outputs that connect the datapath to
the routing matrix. Inputs from the routing provide the
configuration for the datapath operation to performin each cycle,
and the serial data inputs. Inputs can be routed from other UDB
blocks, other device peripherals, device I/O pins, and so on. The
outputs to the routing can be selected from the generated
conditions, and the serial data outputs. Outputs can be routed to
other UDB blocks, device peripherals, interrupt and DMA
controller, I/O pins, and so on.

7.2.3 Status and Control Module

The primary purpose of this circuitry is to coordinate CPU
firmware interaction with internal UDB operation.

Figure 7-10. Status and Control Registers
System Bus

< T y >
Y

8-bit Control Register
(Write/Read)

8-bit Status Register
(Read Only)

A

A
\

Routing Channel

The bits of the control register, which may be written to by the
system bus, are used to drive into the routing matrix, and thus
provide firmware with the opportunity to control the state of UDB
processing. The status register is read-only and it allows internal
UDB state to be read out onto the system bus directly from
internal routing. This allows firmware to monitor the state of UDB
processing. Each bit of these registers has programmable
connections to the routing matrix and routing connections are
made depending on the requirements of the application.

7.2.3.1 Usage Examples

As an example of control input, a bit in the control register can
be allocated as a function enable bit. There are multiple ways to
enable a function. In one method the control bit output would be
routed to the clock control block in one or more UDBs and serve
as a clock enable for the selected UDB blocks. A status example
is a case where a PLD or datapath block generated a condition,
such as a “compare true” condition that is captured and latched
by the status register and then read (and cleared) by CPU
firmware.
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Figure 7-19. CAN Controller Block Diagram
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(if enabled)

7.6 USB

PSoC includes a dedicated Full-Speed (12 Mbps) USB 2.0
transceiver supporting all four USB transfer types: control,
interrupt, bulk, and isochronous. PSoC Creator provides full
configuration support. USB interfaces to hosts through two

dedicated USBIO pins, which are detailed in the “I/O System and

Routing” section on page 28.

USB includes the following features:

m Eight unidirectional data endpoints

m One bidirectional control endpoint 0 (EPO)

m Shared 512-byte buffer for the eight data endpoints
m Dedicated 8-byte buffer for EPO

® Three memory modes
o Manual memory management with no DMA access
o Manual memory management with manual DMA access
o Automatic memory management with automatic DMA
access

m Internal 3.3-V regulator for transceiver
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m Internal 48-MHz main oscillator mode that auto locks to USB

/

Priority
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CRC
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A

WakeUp
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A

X

bus clock, requiring no external crystal for USB (USB equipped
parts only)

m Interrupts on bus and each endpoint event, with device wakeup

m Bus-powered and self-powered modes
Figure 7-20. USB
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The PSoC Creator software program provides a user friendly
interface to configure the analog connections between the GPIO
and various analog resources and connections from one analog
resource to another. PSoC Creator also provides component
libraries that allow you to configure the various analog blocks to
perform application specific functions (PGA, transimpedance
amplifier, voltage DAC, current DAC, and so on). The tool also
generates APl interface libraries that allow you to write firmware
that allows the communication between the analog peripheral
and CPU/Memory.

8.1 Analog Routing

The CY8C38 family of devices has a flexible analog routing
architecture that provides the capability to connect GPIOs and
different analog blocks, and also route signals between different
analog blocks. One of the strong points of this flexible routing
architecture is that it allows dynamic routing of input and output
connections to the different analog blocks.

8.1.1 Features
m Flexible, configurable analog routing architecture

® 16 analog globals (AG) and two analog mux buses
(AMUXBUS) to connect GPIOs and the analog blocks

Document Number: 001-11729 Rev. *Q

m Each GPIO is connected to one analog global and one analog
mux bus

m Eight analog local buses (abus) to route signals between the
different analog blocks

m Multiplexers and switches for input and output selection of the
analog blocks

8.1.2 Functional Description

Analog globals (AGs) and analog mux buses (AMUXBUS)
provide analog connectivity between GPIOs and the various
analog blocks. There are 16 AGs in the CY8C38 family. The
analog routing architecture is divided into four quadrants as
shown in Figure 8-2. Each quadrant has four analog globals
(AGLJO..3], AGL[4..7], AGR[0..3], AGR[4..7]). Each GPIO is
connected to the corresponding AG through an analog switch.
The analog mux bus is a shared routing resource that connects
to every GPIO through an analog switch. There are two
AMUXBUS routes in CY8C38, one in the left half (AMUXBUSL)
and one in the right half (AMUXBUSR), as shown in Figure 8-2
on page 48.
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11.3 Power Regulators

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

11.3.1 Digital Core

Regulator

Table 11-4. Digital Core Regulator DC Specifications

Parameter Description Conditions Min Typ Max Units
Vpop Input voltage 1.8 - 5.5 \Y,
Veep Output voltage - 1.80 - \Y

Regulator output capacitor +10%, X5R ceramic or better. The two - 1 - uF
Vccp pins must be shorted together, with
as short a trace as possible, see Power
System on page 24
11.3.2 Analog Core Regulator
Table 11-5. Analog Core Regulator DC Specifications

Parameter Description Conditions Min Typ Max | Units
Vppa Input voltage 1.8 - 55 \Y,
Veea Output voltage - 1.80 - \Y

Regulator output capacitor +10%, X5R ceramic or better - 1 - uF

11.3.3 Inductive Boost Regulator.

Table 11-6. Inductive Boost Regulator DC Specifications

Unless otherwise specified, operating conditions are: Vgay = 2.4V, Vout = 2.7 V, lgyt =40 mA, Fgy =400 kHz, LgpposT = 22 pH,
Cgoost =22 WF || 0.1 uF

Parameter Description Conditions Min Typ Max Units
VBaT Input voltage T=-35°C to +65 °C 0.5 - 5.5 \
Includes startup Over entire temperature range 0.68 - 5.5 \%
louT Load current[?>: 26] Vgar=1.6-3.6V,Vour=3.6-5.0V, - - 50 mA
external diode
VBAT =16-3.6 V, VOUT =16-36 V, - - 75 mA
internal diode
VBAT =0.8-1.6 V, VOUT =16-36 V, - - 30 mA
internal diode
VBAT =08-1.6 V, VOUT =3.6-5.0 V, - - 20 mA
external diode
Vgar =0.5-08V,Voyr=1.6-36V, - - 15 mA
internal diode
I pk Inductor peak current - - 700 mA
lq Quiescent current Boost active mode - 200 - MA
Boost standby mode, 32 khz external crystal - 12 - MA
oscillator, Igyt < 1 pA
Notes

25. For output voltages above 3.6 V, an external diode is required.
26. Maximum output current applies for output voltages < 4x input voltage.
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Table 11-6. Inductive Boost Regulator DC Specifications (continued)

Unless otherwise specified, operating conditions are: Vgay = 2.4V, Vout = 2.7 V, lgyt =40 mA, Fgy =400 kHz, LgpposT = 22 pH,
CgoosT =22 WF || 0.1 uF

Parameter Description Conditions ‘ Min ‘ Typ ‘ Max ‘ Units

Vour Boost voltage ranget?”: 281

1.8V 1.71 1.80 1.89 \

1.9V 1.81 1.90 2.00 \

20V 1.90 2.00 2.10 \

24V 2.28 240 2.52 \

27V 2,57 2.70 2.84 \

3.0V 2.85 3.00 3.15 \

3.3V 3.14 3.30 3.47 \

3.6V 3.42 3.60 3.78 \

50V External diode required 4.75 5.00 5.25 Vv

Reg| o0aD Load regulation - - 3.8 %

Reg N Line regulation - - 4.1 %

NouT Efficiency Leoost = 10 uH 70 85 - %

LgoosT =22 pH 82 90 - %

Table 11-7. Inductive Boost Regulator AC Specifications

Unless otherwise specified, operating conditions are: Vgar = 2.4 V, Vout = 2.7 V, lgyt = 40 mA, Fgy =400 kHz, LgoosT = 22 pH,
Cgoost =22 WF || 0.1 WF.

Parameter Description Conditions Min Typ Max Units
VR|PPLE Rlpple voltage VOUT =1.8 V, FSW =400 kHZ, IOUT =10 mA - - 100 mV
(peak-to-peak)
Fsw Switching frequency - 0.1,0.4, - MHz
or2

Table 11-8. Recommended External Components for Boost Circuit

Parameter Description Conditions Min Typ Max Units
LeoosT Boost inductor 4.7 10 47 pH
CgoosT Filter capacitor?’] 10 22 47 uF
I External Schottky diode | External Schottky diode is required for 1 - - A

average forward current | Voyt>3.6 V
VR 20 - - V
Notes

27.Based on device characterization (Not production tested).
28. At boost frequency of 2 MHz, Vboost is limited to 2 x Vbat. At 400 kHz, Vboost is limited to 4 x Vbat.
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11.4 Inputs and Outputs
Specifications are valid for —40 °C < T <85 °C and T; <100 °C, except where noted. Specifications are valid for 1.71 Vto 5.5V,
except where noted.

11.4.1 GPIO
Table 11-9. GPIO DC Specifications

Parameter Description Conditions Min Typ Max Units
ViH Input voltage high threshold CMOS Input, PRT[x]CTL=0 | 0.7 xVppio | — - Vv
VL Input voltage low threshold CMOS Input, PRT[x]CTL =0 - - [03xVppo| V
Viy Input voltage high threshold LVTTL Input, PRT[X]CTL =1, | 0.7 xVpp)o | — - \
Vopio <2.7V
Vi Input voltage high threshold LVTTL Input, PRT[x]CTL =1, 2.0 - - V
Vppio 2 2.7V
VL Input voltage low threshold LVTTL Input, PRT[*x]CTL =1, - - [03%xVpppo| V
VDDIO <27V
i Input voltage low threshold LVTTL Input, PRT[x]CTL =1, - - 0.8 \%
VOH OUtpUt voltage hlgh IOH =4 mAat3.3 VDDIO VDDIO -0.6 - - Vv
loy=1mAat 1.8 Vppo Vppio—05| - - \%
VoL Output voltage low loL =8 mA at 3.3 Vppjo - - 0.6 V
lo. =4 mA at 1.8 Vppio - - 0.6 V
Rpullup Pull-up resistor 3.5 5.6 8.5 kQ
Rpulldown |Pull-down resistor 3.5 5.6 8.5 kQ
I Input leakage current (absolute value)<! 25°C, Vppio =3.0V - - 2 nA
CiN Input capacitance!4®! GPIOs without opamp outputs — - 7 pF
GPIOs with opamp outputs - - 18 pF
Vy Input voltage hysteresis (Schmitt-Trigger)!?!] - 40 - mV
Idiode Current through protection diode to Vpp,g and - - 100 MA
Vssio
Rglobal Resistance pin to analog global bus 25°C, Vppio=3.0V - 320 - Q
Rmux Resistance pin to analog mux bus 25°C, Vppio=3.0V - 220 - Q
Table 11-10. GPIO AC Specifications
Parameter Description Conditions Min Typ Max Units
TriseF Rise time in Fast Strong Mode!#”! 3.3V Vpp o Cload = 25 pF - - 12 ns
TfallF Fall time in Fast Strong Mode!?°] 3.3V Vppo Cload = 25 pF - - 12 ns
TriseS Rise time in Slow Strong Model?°] 3.3V Vpp o Cload = 25 pF - - 60 ns
TfallS Fall time in Slow Strong Mode!?”! 3.3V Vppo Cload = 25 pF - - 60 ns
GPIO output operating frequency
3.3V < Vppip £5.5V, fast strong drive mode |90/10% Vpp,p into 25 pF - - 33 MHz
Fgpioout {1.71 V <Vpp o < 3.3V, fast strong drive mode |90/10% Vpp,o into 25 pF - - 20 MHz
3.3V <Vppp 5.5V, slow strong drive mode |90/10% Vpp,o into 25 pF - - 7 MHz
1.71 V <Vppip < 3.3 V, slow strong drive mode |90/10% Vpp,o into 25 pF - - 3.5 MHz
Fgpioin GPIO input operating frequency
1.71V< VDDlO <55V 90/10% VDDlO - - 66 MHz
Note
29. Based on device characterization (Not production tested).
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Table 11-38. PGA AC Specifications
Parameter Description Conditions Min Typ Max Units
BW1 -3 dB bandwidth Power mode = high, 6.7 8 - MHz
gain =1, input = 100 mV
peak-to-peak
SR1 Slew rate Power mode = high, 3 - - V/us
gain =1, 20% to 80%
en Input noise density Power mode = high, - 43 - nV/sqrtHz
Vdda =5V, at 100 kHz

Figure 11-44. Gain vs. Frequency, at Different Gain Settings,

Vdda = 3.3 V, Power Mode = High

e = ————————————"——

Figure 11-45. Bandwidth vs. Temperature, at Different Gain
Settings, Power Mode = High
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11.5.11 Temperature Sensor
Table 11-39. Temperature Sensor Specifications
Parameter Description Conditions Min Typ Max Units
Temp sensor accuracy Range: —40 °C to +85 °C - 5 - °C
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Figure 11-51. Synchronous Write Cycle Timing
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Table 11-66. Synchronous Write Cycle Specifications
Parameter Description Conditions Min Typ Max Units
T EMIF clock Period!*9] Vdda >33V 30.3 - - nS
Tep/2 EM_Clock pulse high T/2 - - nS
Tceld EM_CEn low to EM_Clock high 5 - - nS
Tcehd EM_Clock high to EM_CEn high T/i2-5 - - nS
Taddrv EM_Addr valid to EM_Clock high 5 - - nS
Taddriv EM_Clock high to EM_Addr invalid T/i2-5 - - nS
Tweld EM_WEn low to EM_Clock high 5 - - nS
Twehd EM_Clock high to EM_WEn high T/i2-5 - - nS
Tds Data valid before EM_Clock high 5 - - nS
Tdh Data invalid after EM_Clock high - - nS
Tadscld EM_ADSCn low to EM_Clock high 5 - - nS
Tadschd EM_Clock high to EM_ADSCn high T/I2-5 - - nS
Note
45. Limited by GPIO output frequency, see Table 11-10 on page 65.
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11.8 PSoC System Resources

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

11.8.1 POR with Brown Out

For brown out detect in regulated mode, Vppp and Vppa must be > 2.0 V. Brown out detect is not available in externally regulated
mode.

Table 11-67. Precise Power On Reset (PRES) with Brown Out DC Specifications

Parameter Description | Conditions | Min ‘ Typ Max Units
Precise POR (PPOR)

PRESR Rising trip voltage Factory trim 1.64 - 1.68 \%

PRESF Falling trip voltage 1.62 - 1.66 \%

Table 11-68. Power On Reset (POR) with Brown Out AC Specifications

Parameter Description Conditions Min Typ Max Units
PRES TR |Response time - - 0.5 Ve

11.8.2 Voltage Monitors
Table 11-69. Voltage Monitors DC Specifications

Parameter Description Conditions Min Typ Max Units

LVI Trip voltage
LVI_A/D_SEL[3:0] = 0000b 1.68 1.73 1.77 \%
LVI_A/D_SEL[3:0] = 0001b 1.89 1.95 2.01 \Y,
LVI_A/D_SEL[3:0] = 0010b 214 2.20 2.27 \Y,
LVI_A/D_SEL[3:0] = 0011b 2.38 2.45 2.53 \Y,
LVI_A/D_SEL[3:0] = 0100b 2.62 2.7 2.79 \%
LVI_A/D_SEL[3:0] = 0101b 2.87 2.95 3.04 \Y,
LVI_A/D_SEL[3:0] = 0110b 3.1 3.21 3.31 \Y,
LVI_A/D_SEL[3:0] = 0111b 3.35 3.46 3.56 \Y,
LVI_A/D_SEL[3:0] = 1000b 3.59 3.70 3.81 \Y,
LVI_A/D_SEL[3:0] = 1001b 3.84 3.95 4.07 \Y,
LVI_A/D_SEL[3:0] = 1010b 4.08 4.20 4.33 \Y,
LVI_A/D_SEL[3:0] = 1011b 4.32 4.45 4.59 \Y,
LVI_A/D_SEL[3:0] = 1100b 4.56 4.70 4.84 \%
LVI_A/D_SEL[3:0] = 1101b 4.83 4.98 5.13 \Y,
LVI_A/D_SEL[3:0] = 1110b 5.05 5.21 5.37 \Y,
LVI_A/D_SEL[3:0] = 1111b 5.30 5.47 5.63 \Y

HVI Trip voltage 5.57 5.75 5.92 V

Table 11-70. Voltage Monitors AC Specifications

Parameter Description Conditions Min Typ Max Units

Response time - - 1 us
Document Number: 001-11729 Rev. *Q Page 100 of 117

+] Feedback


http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_001-11729_pdf_p_100
http://ccc01.opinionlab.com/o.asp?id=wRiLHxlo&prev=docurate_001-11729_pdf_p_100

PRELIMINARY

PSoC® 3: CY8C38 Family Datasheet

11.8.3 Interrupt Controller
Table 11-71. Interrupt Controller AC Specifications

Parameter Description Conditions Min Typ Max Units
Delay from interrupt signal input to ISR |Includes worse case completion of - - 25 | Tey CPU
code execution from ISR code longest instruction DIV with 6
cycles
11.8.4 JTAG Interface
Table 11-72. JTAG Interface AC Specifications[46]
Parameter Description Conditions Min Typ Max Units
f TCK TCK frequency 3.3V<Vppp<5V - - | 14B¥7T T MHz
1.71V < Vppp <3.3V - - 7171 MHz
T_TDI_setup |TDI setup before TCK high (T10)-5, - - ns
T_TMS_setup |TMS setup before TCK high T/4 - -
T_TDI_hold TDI, TMS hold after TCK high T=1/f_TCK T/4 - -
T_TDO_valid |TCK low to TDO valid T=1/f_TCK 2T/5 - -
T_TDO_hold |TDO hold after TCK high T=1/f_TCK T/4 - -
TCK to device outputs valid - - 2T/5
11.8.5 SWD Interface
Table 11-73. SWD Interface AC Specifications[*f!
Parameter Description Conditions Min Typ Max Units
f_SWDCK SWDCLK frequency 3.3V<Vppp<5V - - | 14 MHz
1.71V < Vppp <3.3V - - 7481 1 MHz
1.71V <Vppp < 3.3V, - - | 55™ | MHz
SWD over USBIO pins
T_SWDI_setup |SWDIO input setup before SWDCK high |T = 1/f_ SWDCK T/4 - -
T_SWDI_hold [SWDIO input hold after SWDCK high |T = 1/f SWDCK T/4 - -
T_SWDO_valid |SWDCK low to SWDIO output valid T =1/f_ SWDCK 2T/5 - -
T_SWDO_hold [SWDIO output hold after SWDCK high |T = 1/f SWDCK T/4 - -
11.8.6 SWYV Interface
Table 11-74. SWV Interface AC Specifications[*?]
Parameter Description Conditions Min Typ Max Units
SWV mode SWV bit rate - - 33 Mbit
Notes

46. Based on device characterization (Not production tested).
47.f_TCK must also be no more than 1/3 CPU clock frequency.
48.f_SWDCK must also be no more than 1/3 CPU clock frequency.
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12. Ordering Information

In addition to the features listed in Table 12-1 every CY8C38 device includes: a precision on-chip voltage reference, precision

oscillators, flash, ECC, DMA, a fixed functlonl C, 4 KB trace RAM, JTAG/SWD programming and debug, external memory interface,

and more. In addition to these features, the flexible UDBs and analog subsection support a wide range of peripherals. To assist you
in selecting the ideal part, PSoC Creator makes a part recommendation after you choose the components required by your application.
All CY8C38 derivatives incorporate device and flash security in user-selectable security levels; see the TRM for details.

Table 12-1. CY8C38 Family with Single Cycle 8051

MCU Core Analog Digital /0PI
S

= £ I =

I o 0, =

£ m|E 2 o 57
PartNumber |5 | _|[~|X | & 518 5 Package | JTAG IDI’]

2128 5|5 5| @ 2z |E| |8

212|253 5l 2lel (2@ |E(al8]0 o

O\ Z|s|leg|» e|Eo| g plo|=|d | N2 =

212/2|a |8 %) O|E|Qs (g (|2 222235 |2|0/|8

Sl 6|2 = 3(3|22|8|8|8|5(¢|2|8(k|&|a|>
32 KB Flash
CYBC3865AXI-056 |67 | 32| 4 | 1 | — | 20-bitDelSig | 4 |4 | 4 |4 | v | v |[20]4 | -[-[70[62]8] 0 |100-pinTQFP | 0x0E038069
CYBC3865LTI-045 |67 |32| 4 | 1 | — | 20bitDel-Sig | 4 | 4 | 4 |4 | v | v |20 4| -] -46|38[8] 0| 68pnQFN | 0x0E02D069
CY8C3865LTI-058 |67 | 32| 4 | 1 | — | 20bitDel-Sig | 4 |4 | 4 |2 | v | v |20| 4| -] -[29|25[4] 0| 48pinaFN | 0x0E03A069
CYBC3865PVI-051 |67 | 32| 4 | 1 | — | 20bitDel-Sig | 4 |4 | 4 |2 | v | v |20| 4 | - | - |29|25|4 | 0 | 48pinSSOP | 0x0E033069
CYBC3865AXI-015 | 67 | 32| 4 | 1 | — | 20bitDel-Sig | 4 |4 | 4 |4 | v |v |20 4 |v |- |72|62|8 | 2 | 100-pin TQFP | 0xOE00F069
CYBC3865LTI032 |67 |32| 4 | 1 | — | 20bitDel-Sig | 4 | 4 | 4 |4 | v |v |20 4 |v |- 48|38 |8 2 | 68pnQFN | 0x0E020069
CY8C3865LTI061 | 67 | 32| 4 | 1 20bitDel-Sig | 4 |4 | 4 |2 | v | v |20|4|v]|-|31|25[4] 2] 48pnaFN | 0x0E03D069
CYBC3865PVI-053 | 67 | 32| 4 | 1 | — | 20-bitDelSig | 4 | 4 | 4 |2 | v | v |20 4 v |- |31|25]4 | 2 | 48pinSSOP | 0x0E035069
CYBC3865AXI-018 | 67 |32 | 4 | 1 | v | 20-bitDel-Sig | 4 | 4 | 4 | 4| v |v |20 4| -|-|70[62]8 0 |100-pinTQFP | 0x0E012069
CYBC3865LTI024 |67 |32| 4 | 1 | v | 20bitDelSig | 4 | 4 | 4 |4 | v | v |20| 4 | - | - | 46|38 |8 | 0 | 68pnQFN | O0xOE018069
CYBC3865LTI059 |67 |32| 4 | 1 | v | 20bitDel-Sig | 4 |4 | 4 |2 | v | v |20| 4| - | - |29|25|4| 0 | 48pinQFN | 0x0E03B069
CYBC3865PVI-060 |67 | 32| 4 | 1 | v/ | 20bitDel-Sig | 4 | 4 | 4 |2 | v | v |20| 4 | - | - |[29|25|4 | 0 | 48-pin SSOP | 0x0E03C069
CYBC3865AXI-019 | 67 |32 | 4 | 1 | v | 20-bitDelSig | 4 | 4 | 4 | 4| v |v |20 4 |[v |- |72|62]8 | 2 |100-pinTQFP | 0x0E013069
CYBC3865LTI014 |67 | 32| 4 | 1 | v | 20bitDel-Sig | 4 | 4 | 4 | 4| v | v |20| 4 |v ]| -|48|38|8]| 2| 68pinQFN | 0x0E00E069
CY8C3865LTI-062 |67 |32| 4 | 1 | v | 20bitDel-Sig | 4 | 4| 4 |2 | v | v |20| 4 |v ]| -[31|25[4] 2| 48pinaFN | 0x0E03E069
CYBC3865PVI-063 |67 | 32| 4 | 1 | v/ | 20bitDel-Sig | 4 | 4 | 4 |2 | v | v |20| 4 | v | - |31 |25|4 | 2 | 48pinSSOP | 0xOE03F069
64 KB Flash
CYBC3866AXI-054 |67 |64] 8 | 2 | — | 20-bitDel-Sig | 4 | 4 | 4 |4 | v | v 24| 4| - |- |70[62]8] 0 | 100-pin TQFP | 0xOE036069
CYBC3866LTI020 |67 |64| 8 | 2 | — | 20-bitDelSig | 4 | 4 | 4 |4 | v | v |24 4| -|-|46|38|8| 0| 66pnQFN | 0x0E014069
CYBC3866LTI-064 |67 |64 | 8 | 2 | — | 20-bitDel-Sig | 4 | 4 | 4 |2 | v | v |24 4| - |- |290|25]4| 0| 48pnQFN | 0x0E040069
CYBC3866PVI-005 | 67 |64 | 8 | 2 | — | 20-bitDelSig | 4 | 4 | 4 |2 | v | v |24 4 | - |- |29[25[4 | 0 | 48-pinSSOP | 0x0E005069
CYBC3866AXI-033 | 67 | 64 | 8 | 2 20bitDel-Sig | 4 |4 | 4 | 4| v | v 24| 4 |v |- |72|62]8| 2 | 100pinTQFP | 0x0E021069
CYBC3866LTI023 |67 |64 | 8 | 2 | — | 20bitDel-Sig | 4 | 4 | 4 |4 | v | v 24| 4 |v |- |48|38|8 | 2 | 68pnQFN | 0x0E017069
CYBC3866LTI-067 |67 |64 | 8 | 2 20bitDel-Sig | 4 |4 | 4 |2 | v | v 24| 4 |v |- |31|25]4| 2| 48pnQFN | 0x0E043069
CYBC3866PVI-021 |67 |64 | 8 | 2 | — | 20-bitDelSig | 4 |4 | 4 |2 | v | v [24a| 4 |v |- |31|25]4 | 2 | 48-pinSSOP | 0x0E015069
CYBC3866AXI-038 | 67 |64 | 8 | 2 | v | 20-bitDelSig | 4 | 4 | 4 |4 | v |v |24 4| - |- |70|62]8 | 0 |100-pinTQFP | 0x0E026069
CY8C3866LTI029 |67 |64| 8 | 2 | v | 20bitDel-Sig | 4 | 4 | 4 | 4 | v | v |24] 4 — 46|38 |8 | 0| 68pinQFN | 0xOE01D069
CYBC3866LTI065 |67 |64 8 | 2 | v | 20bitDel-Sig | 4 | 4 | 4 |2 | v | v |24| 4 | - | - |29|25|4 | 0 | 48pnQFN | 0xOE041069
CY8C3866PVI-066 | 67 |64 | 8 | 2 | V| 20-bitDelSig | 4 |4 | 4 |2 |V |V |2a| 4| - |- |290|25|4| 0 | 48-pinSSOP | 0x0E042069

Notes

54. Analog blocks support a variety of functionality including TIA, PGA, and mixers. See the Example Peripherals on page 35 for more information on how analog blocks

can be used.

55. UDBs support a variety of functionality including SPI, LIN, UART, timer, counter, PWM, PRS, and others. Individual functions may use a fraction of a UDB or multiple
UDBs. Multiple functions can share a single UDB. See the Example Peripherals on page 35 for more information on how UDBs can be used.

56. The 1/0O Count includes all types of digital I/0: GPIO, SIO, and the two USB I/O. See the /O System and Routing on page 28 for details on the functionality of each of

these types of I/O.

57. The JTAG ID has three major fields. The most significant nibble (left digit) is the version, followed by a 2 byte part number and a 3 nibble manufacturer ID.
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12.1 Part Numbering Conventions
PSoC 3 devices follow the part numbering convention described here. All fields are single character alphanumeric (0, 1, 2, ..., 9, A,
B, ..., Z) unless stated otherwise.

CY8Cabcdefg-xxx

m a: Architecture m ef: Package code
o 3: PSoC 3 o Two character alphanumeric
o 5: PSoC 5 o AX: TQFP
m b: Family group within architecture o lI;’-\r/QSFSNOP
o 4: CY8C34 family B v
o 6: CY8C36 family m g: Temperature range
o 8: CY8C38 family o C: commercial
m c: Speed grade o klndt:strla:.
o 4: 48 MHz o A: automotive
o 6: 67 MHz m xxx: Peripheral set
m d: Flash capacity o Three chgrac.ter numgric .
. o No meaning is associated with these three characters.
o4: 16 KB
o 5: 32 KB
o 6: 64 KB
Examples CYs8C 3 8 6 6 PV I - x x x
Cypress Prefix
3: PSoC 3 Architecture
8: CY8C38 Family Family Group within Architecture
6: 67 MHz Speed Grade
6: 64 KB Flash Capacity
PV: SSOP Package Code
I: Industrial Temperature Range

Peripheral Set

All devices in the PSoC 3 CY8C38 family comply to RoHS-6 specifications, demonstrating the commitment by Cypress to lead-free
products. Lead (Pb) is an alloying element in solders that has resulted in environmental concerns due to potential toxicity. Cypress
uses nickel-palladium-gold (NiPdAu) technology for the majority of leadframe-based packages.

A high-level review of the Cypress Pb-free position is available on our website. Specific package information is also available. Package
Material Declaration Datasheets (PMDDs) identify all substances contained within Cypress packages. PMDDs also confirm the
absence of many banned substances. The information in the PMDDs will help Cypress customers plan for recycling or other “end of

life” requirements.
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Description Title: PSoC® 3: CY8C38 Family Datasheet Programmable System-on-Chip (PSoC®)
Document Number: 001-11729

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

18. Sales, Solutions, and Legal Information

Worldwide Sales and Design Support
Cypress maintains a worldwide network of offices, solution centers, manufacturers’ representatives, and distributors. To find the office

closest to you, visit us at Cypress Locations.

Products

Automotive

Clocks & Buffers
Interface

Lighting & Power Control

Memory

Optical & Image Sensing
PSoC

Touch Sensing

USB Controllers
Wireless/RF

cypress.com/go/automotive
cypress.com/go/clocks
cypress.com/go/interface
cypress.com/go/powerpsoc
cypress.com/go/plc
cypress.com/go/memory
cypress.com/go/image
cypress.com/go/psoc
cypress.com/go/touch
cypress.com/go/USB
cypress.com/go/wireless

PSoC Solutions
psoc.cypress.com/solutions
PSoC 1| PSoC 3 | PSoC 5

© Cypress Semiconductor Corporation, 2006-2011. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use of
any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used for
medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as
critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress products in life-support systems
application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

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

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

Use may be limited by and subject to the applicable Cypress software license agreement.
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CapSense®, PSoC®3, PSoC®5, and PSoC® Creator™ are trademarks and PSoC® is a registered trademark of Cypress Semiconductor Corp. All other trademarks or registered trademarks referenced
herein are property of the respective corporations.

Purchase of 12C components from Cypress or one of its sublicensed Associated Companies conveys a license under the Philips 12C Patent Rights to use these components in an 12C system, provided
that the system conforms to the 12C Standard Specification as defined by Philips.

ARM is a registered trademark, and Keil, and RealView are trademarks, of ARM Limited. All products and company names mentioned in this document may be the trademarks of their respective holders.
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