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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
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More Information

Cypress provides a wealth of data at www.cypress.com to help you to select the right PSoC device for your design, and to help you
to quickly and effectively integrate the device into your design. For a comprehensive list of resources, see the knowledge base article
KBA86521, How to Design with PSoC 3, PSoC 4, and PSoC 5LP. Following is an abbreviated list for PSoC 3:

m Overview: PSoC Portfolio, PSoC Roadmap m Development Kits:
) o CY8CKIT-030 is designed for analog performance, for devel-
m Product Selectors: PSoC 1, PSoC 3, PSoC 4, PSoC 5LP oping high-precision analog, low-power, and low-voltage ap-
In addition, PSoC Creator includes a device selection tool. plications.
m Application notes: Cypress offers a large number of PSoC o CY8CKIT-001 provides a common development platform for
application notes and code examples covering a broad range any one of the PSoC 1, PSoC 3, PSoC 4, or PSoC 5LP
of topics, from basic to advanced level. Recommended appli- families of devices.
cation notes for getting started with PSoC 3 are: o The MiniProg3 device provides an interface for flash pro-
o AN54181: Getting Started With PSoC 3 gramming and debug.
o AN61290: Hardware Design Considerations m Technical Reference Manuals (TRM)
o AN57821: Mixed Signal Circuit Board Layout o Architecture TRM
o AN58304: Pin Selection for Analog Designs o Registers TRM
o AN81623: Digital Design Best Practices o Programming Specification

o AN73854: Introduction To Bootloaders
PSoC Creator

PSoC Creator is a free Windows-based Integrated Design Environment (IDE). It enables concurrent hardware and firmware design
of PSoC 3, PSoC 4, and PSoC 5LP based systems. Create designs using classic, familiar schematic capture supported by over 100
pre-verified, production-ready PSoC Components; see the list of component datasheets. With PSoC Creator, you can:

1. Drag and drop component icons to build your hardware 3. Configure components using the configuration tools
system design in the main design workspace 4. Explore the library of 100+ components
2. Codesign your application firmware with the PSoC hardware, 5. Review component datasheets

using the PSoC Creator IDE C compiler

Figure 1. Multiple-Sensor Example Project in PSoC Creator
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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 ps.

To achieve an extremely low current, the hibernate regulator has
limited capacity. This limits the frequency of any signal present
on the input pins - no GPIO should toggle at a rate greater than
10 kHz while in hibernate mode. If pins must be toggled at a high
rate while in a low power mode, use sleep mode instead.
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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
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 1.71 V, such
as solar panels or single cell battery supplies, may use the
on-chip boost converter to generate a minimum of 1.8 V supply
voltage. The boost converter may also be used in any system
that requires a higher operating voltage than the supply provides
such as driving 5.0 V LCD glass in a 3.3 V system. With the
addition of an inductor, Schottky diode, and capacitors, 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 Vgar from 0.5V to
3.6V, and can start up with Vgar as low as 0.5 V. The converter
provides a user configurable output voltage of 1.8t0 5.0 V (VouT)
in 100 mV increments. Vg is typically less than Vg, if VgaT is
greater than or equal to Vgyr, then Vgt will be slightly less than
VpgaT due to resistive losses in the boost converter. The block can
deliver up to 50 mA (lgoosT) depending on configuration to both
the PSoC device and external components. The sum of all
current sinks in the design including the PSoC device, PSoC I/0
pin loads, and external component loads must be less than the
IsoosT specified maximum current.

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; VDDA, VDDD, and VDDIO if used to power the PSoC
device.

The boost converter requires four components in addition to
those required in a non-boost design, as shown in Figure 6-6 on
page 33. A 22 uF capacitor (CBAT) is required close to the VBAT
pin to provide local bulk storage of the battery voltage and
provide regulator stability. A diode between the battery and VBAT
pin should not be used for reverse polarity protection because
the diodes forward voltage drop reduces the Vgar voltage.
Between the VBAT and IND pins, an inductor of 4.7 yH, 10 pH,
or 22 pH is required. The inductor value can be optimized to
increase the boost converter efficiency based on input voltage,
output voltage, temperature, and current. Inductor size is
determined by following the design guidance in this chapter and
electrical specifications. The inductor must be placed within 1 cm
of the VBAT and IND pins and have a minimum saturation
current of 750 mA. Between the IND and VBOOST pins, place a
Schottky diode within 1 cm of the pins. The Schottky diode shall
have a forward current rating of at least 1.0 A and a reverse
voltage of at least 20 V. Connect a 22-pyF bulk capacitor
(CBOOST) close to VBOOST to provide regulator output
stability. It is important to sum the total capacitance connected to
the VBOOST pin and ensure the maximum CggogT specification
is not exceeded. All capacitors must be rated for a minimum of
10 V to minimize capacitive losses due to voltage de-rating.
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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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6.4.19 JTAG Boundary Scan

The device supports standard JTAG boundary scan chains on all
I/O pins for board level test.

7. Digital Subsystem

The digital programmable system creates application specific
combinations of both standard and advanced digital peripherals
and custom logic functions. These peripherals and logic are then
interconnected to each other and to any pin on the device,
providing a high level of design flexibility and IP security.

The features of the digital programmable system are outlined
here to provide an overview of capabilities and architecture. You
do not need to interact directly with the programmable digital
system at the hardware and register level. PSoC Creator
provides a high level schematic capture graphical interface to
automatically place and route resources similar to PLDs.

The main components of the digital programmable system are:

m Universal Digital Blocks (UDB) — These form the core
functionality of the digital programmable system. UDBs are a
collection of uncommitted logic (PLD) and structural logic
(Datapath) optimized to create all common embedded
peripherals and customized functionality that are application or
design specific.

m Universal Digital Block Array — UDB blocks are arrayed within
a matrix of programmable interconnect. The UDB array
structure is homogeneous and allows for flexible mapping of
digital functions onto the array. The array supports extensive
and flexible routing interconnects between UDBs and the
Digital System Interconnect.

m Digital System Interconnect (DSI) — Digital signals from
Universal Digital Blocks (UDBs), fixed function peripherals, I/O
pins, interrupts, DMA, and other system core signals are
attached to the Digital System Interconnect to implement full
featured device connectivity. The DSl allows any digital function
to any pin or other feature routability when used with the
Universal Digital Block Array.

quure 7-1. CY8C34 Digital Programmable Architecture
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7.1 Example Peripherals

The flexibility of the CY8C34 family’s Universal Digital Blocks
(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 data sheet, and the list is always
growing. An example of a component available for use in
CY8C34 family, but, not explicitly called out in this data sheet 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 CY8C34 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 12C
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 CY8C34 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
o Voltage
o PWM

m Comparators

m Mixers
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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.

7.2.3.2 Clock Generation

Each subcomponent block of a UDB including the two PLDs, the
datapath, and Status and Control, has a clock selection and
control block. This promotes a fine granularity with respect to
allocating clocking resources to UDB component blocks and
allows unused UDB resources to be used by other functions for
maximum system efficiency.

7.3 UDB Array Description

Figure 7-7 shows an example of a 16 UDB array. In addition to
the array core, there are a DSI routing interfaces at the top and
bottom of the array. Other interfaces that are not explicitly shown
include the system interfaces for bus and clock distribution. The
UDB array includes multiple horizontal and vertical routing
channels each comprised of 96 wires. The wire connections to
UDBs, at horizontal/vertical intersection and at the DSl interface
are highly permutable providing efficient automatic routing in
PSoC Creator. Additionally the routing allows wire by wire
segmentation along the vertical and horizontal routing to further
increase routing flexibility and capability.
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Figure 7-7. Digital System Interface Structure
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7.3.1 UDB Array Programmable Resources

Figure 7-8 shows an example of how functions are mapped into
a bank of 16 UDBs. The primary programmable resources of the
UDB are two PLDs, one datapath and one status/control register.
These resources are allocated independently, because they
have independently selectable clocks, and therefore unused
blocks are allocated to other unrelated functions.

An example of this is the 8-bit Timer in the upper left corner of
the array. This function only requires one datapath in the UDB,
and therefore the PLD resources may be allocated to another
function. A function such as a Quadrature Decoder may require
more PLD logic than one UDB can supply and in this case can
utilize the unused PLD blocks in the 8-bit Timer UDB.
Programmable resources in the UDB array are generally
homogeneous so functions can be mapped to arbitrary
boundaries in the array.
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8.2.3 Start of Conversion Input

The SoC signal is used to start an ADC conversion. A digital
clock or UDB output can be used to drive this input. It can be
used when the sampling period must be longer than the ADC
conversion time or when the ADC must be synchronized to other
hardware. This signal is optional and does not need to be
connected if ADC is running in a continuous mode.

8.2.4 End of Conversion Output

The EoC signal goes high at the end of each ADC conversion.
This signal may be used to trigger either an interrupt or DMA
request.

8.3 Comparators

The CY8C34 family of devices contains four comparators in a
device. Comparators have these features:

m Input offset factory trimmed to less than 5 mV

® Rail-to-rail common mode input range (Vgga to VDDA)

m Speed and power can be traded off by using one of three
modes: fast, slow, or ultra low-power

m Comparator outputs can be routed to lookup tables to perform
simple logic functions and then can also be routed to digital
blocks

m The positive input of the comparators may be optionally passed
through a low pass filter. Two filters are provided

m Comparator inputs can be connections to GPIO, DAC outputs
and SC block outputs

8.3.1 Input and Output Interface

The positive and negative inputs to the comparators come from
the analog global buses, the analog mux line, the analog local
bus and precision reference through multiplexers. The output
from each comparator could be routed to any of the two input
LUTs. The output of that LUT is routed to the UDB Digital System
Interface.

Figure 8-5. Analog Comparator
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Figure 8-12. Mixer Configuration
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8.11 Sample and Hold

The main application for a sample and hold, is to hold a value
stable while an ADC is performing a conversion. Some
applications require multiple signals to be sampled
simultaneously, such as for power calculations (V and ).

Figure 8-13. Sample and Hold Topology
(1 and @2 are opposite phases of a clock)
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8.11.1 Down Mixer

The SC/CT block can be used as a mixer to down convert an
input signal. This circuit is a high bandwidth passive sample
network that can sample input signals up to 14 MHz. This
sampled value is then held using the opamp with a maximum
clock rate of 4 MHz. The output frequency is at the difference
between the input frequency and the highest integer multiple of
the Local Oscillator that is less than the input.

8.11.2 First Order Modulator — SC Mode

A first order modulator is constructed by placing the SC/CT block
in an integrator mode and using a comparator to provide a 1-bit
feedback to the input. Depending on this bit, a reference voltage
is either subtracted or added to the input signal. The block output
is the output of the comparator and not the integrator in the

modulator case. The signal is downshifted and buffered and then
processed by a decimator to make a delta-sigma converter or a

Document Number: 001-53304 Rev. *Y

counter to make an incremental converter. The accuracy of the
sampled data from the first-order modulator is determined from
several factors.

The main application for this modulator is for a low-frequency
ADC with high accuracy. Applications include strain gauges,
thermocouples, precision voltage, and current measurement.

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.

Al 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
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
SWv 1
SWD + SWV 3
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11. Electrical 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. The unique flexibility of the PSoC UDBs and analog blocks enable many functions to be implemented in PSoC
Creator components, see the component data sheets for full AC/DC specifications of individual functions. See the “Example
Peripherals” section on page 43 for further explanation of PSoC Creator components.

11.1 Absolute Maximum Ratings

Table 11-1. Absolute Maximum Ratings DC Specifications“s]
Parameter Description Conditions Min Typ Max Units
Vbpa Analog supply voltage relative to -0.5 - 6 \Y
Vssa
Voop Digital supply voltage relative to -0.5 - 6 \Y
Vssb
Vopio I/0 supply voltage relative to Vggp -0.5 - 6 \Y
Veea Direct analog core voltage input -0.5 - 1.95 \Y,
Veep Direct digital core voltage input -0.5 - 1.95 \
Vssa Analog ground voltage Vggp —0.5 - VSOSD + \Y
5
Vapiol™ DC input voltage on GPIO Includes signals sourced by Vppa | Vggp —0.5 - Vppio + \Y
and routed internal to the pin 0.5
Vsio DC input voltage on SIO Output disabled Vsgp —0.5 - 7 \Y
Output enabled Vgsp —0.5 - \
VIND Voltage at boost converter input 0.5 - 55 \Y
VBaT Boost converter supply Vggp —0.5 - 5.5 \Y,
lvpbio Current per Vpp,o supply pin - - 100 mA
lepio GPIO current -30 - 41 mA
Isio SIO current -49 - 28 mA
lusBio USBIO current -56 - 59 mA
VEXTREF ADC external reference inputs Pins PO[3], P3[2] - - 2 \Y
LU Latch up current20] -140 - 140 mA
ESD Electrostatic discharge voltage, Vgsa tied to Vggp 2200 - - \
HBM Human body model Vs not tied to Vssp 750 _ _ v
'
Notes

18. Usage above the absolute maximum conditions listed in Table 11-1 may cause permanent damage to the device. Exposure to Absolute Maximum conditions for
extended periods of time may affect device reliability. The Maximum Storage Temperature is 150 °C in compliance with JEDEC Standard JESD22-A103, High
Temperature Storage Life. When used below Absolute Maximum conditions but above normal operating conditions, the device may not operate to specification.

19. The Vppo supply voltage must be greater than the maximum voltage on the associated GPIO pins. Maximum voltage on GPIO pin < Vpp o < Vppa-

20. Meets or exceeds JEDEC Spec EIA/JESD78 IC Latch-up Test.
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11.4.2 SIO
Table 11-11. SIO DC Specifications
Parameter Description Conditions Min Typ Max Units
Vinmax Maximum input voltage All allowed values of Vpp g and - - 5.5 \Y
Vppp, see Section 11.1
Vinref Input voltage reference (Differential 0.5 - 0.52 xVppio| V
input mode)
Output voltage reference (Regulated output mode)
Voutref VDD|O >3.7 1 - VDD|O— 1 \
Input voltage high threshold
VlH GPIO mode CMOS input 0.7 x VDDIO - - \%
Differential input model#?! Hysteresis disabled SIO ref+0.2 - - Y;
Input voltage low threshold
V||_ GPIO mode CMOS input - - 0.3 x VDDIO \%
Differential input mode!#?! Hysteresis disabled - — |SIO ref-0.2] Vv
Output voltage high
v Unregulated mode loy =4 mA, Vppio=3.3V Vppio — 0.4 - - \Y
OH Regulated model*? lon =1 MA SIO_ref-0.65] — [SIO ref+0.2| V
Regulated mode!*?! loy = 0.1 MA SIO ref—-0.3] - [SIO ref+0.2| V
Output voltage low VDDlO =3.30V, |o|_ =25mA - - 0.8 \%
VOL VDD|O =3.30 V, lOL =20 mA - - 0.4 \Y
VDDlO =1.80 V, IOL =4 mA — - 0.4 \
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)
V|H £ Vddsio 25°C,Vddsio=3.0V,Vu=3.0V - - 14 nA
V|y > Vddsio 25°C,Vddsio=0V,V|y=3.0V - - 10 uA
CiN Input capacitance*] - - 7 pF
v Input voltage hysteresis Single ended mode (GPIO mode) - 40 - mV
H (Schmitt-Trigger)!?! Differential mode - 35 - mvV
Idiode Current through protection diode to - - 100 WA
Vssio
Notes

42. See Figure 6-10 on page 38 and Figure 6-13 on page 42 for more information on SIO reference.
43.Based on device characterization (Not production tested).
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Figure 11-30. Opamp Noise vs Frequency, Power Mode =
H|gh, VDDA =5V
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Figure 11-32. Opamp Step Response, Falling
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Figure 11-31. Opamp Step Response, Rising
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11.5.3 Voltage Reference
Table 11-24. Voltage Reference Specifications
See also ADC external reference specifications in Section 11.5.2.

Parameter Description Conditions Min Typ Max Units
VREF Precision reference voltage Initial trimming, 25 °C 1.014 1.024 1.034 \Y,
(-1%) (+1%)
11.5.4 Analog Globals
Table 11-25. Analog Globals Specifications
Parameter Description Conditions Min Typ Max Units
Rppag Resistance pin-to-pin through P2}4] Vppa=3V - 1472 2200 Q
AGLO, DSM INP, AGL1, P2[5](
Rppmuxbus Resistance pln-tOJ)m through P2[3], |Vppa =3V - 706 1100 Q
amuxbusL, P2[4]!
11.5.5 Comparator
Table 11-26. Comparator DC Specifications
Parameter Description Conditions Min Typ Max Units
Input offset voltage in fast mode Factory trim, Vppa > 2.7 V, - 10 mV
ViN205V
Input offset voltage in slow mode  |Factory trim, Vin > 0.5V - 9 mV
Vos Input offset voltage in fast mode®?! |Custom trim - - 4 mV
Input offset voltage in slow model®3!| Custom trim - - 4 mV
Input offset voltage in ultra Vppa 4.6V - 12 - mV
low-power mode
VhvysT Hysteresis Hysteresis enable mode - 10 32 mV
Viem Input common mode voltage High current / fast mode Vssa - Vppa V
Low current / slow mode Vssa - Vbbpa \%
Ultra low power mode VSSA - VDDA —
Vppa<4.6V 1.15
CMRR Common mode rejection ratio - 50 - dB
lemp High current mode/fast model®*! - - 400 MA
Low current mode/slow model?! - - 100 WA
Ultra low-power model®*! Vppa<4.6V - 6 - WA
Table 11-27. Comparator AC Specifications
Parameter Description Conditions Min Typ Max Units
Response time, high current 50 mV overdrive, measured - 75 110 ns
mode pin-to-pin
T Response time, low current model®*1{50 mV overdrive, measured - 155 200 ns
RESP pin-to-pin
Response time, ultra low-power 50 mV overdrive, measured - 55 - us
model®4 pin-to-pin, Vppa < 4.6 V
Notes

52. The resistance of the analog global and analog mux bus is high if Vppa < 2.7 V, and the chip is in either sleep or hibernate mode. Use of analog global and analog

mux bus under these conditions is not recommended.
53. The recommended procedure for using a custom trim value for the on-chip comparators can be found in the TRM.
54.Based on device characterization (Not production tested).
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Figure 11-40. IDAC Full Scale Error vs Temperature, Range Figure 11-41. IDAC Full Scale Error vs Temperature, Range
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Figure 11-50. VDAC INL vs Temperature, 1 V Mode
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Figure 11-52. VDAC Full Scale Error vs Temperature, 1V
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Figure 11-54. VDAC Operating Current vs Temperature, 1V
Mode, Low speed mode
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Figure 11-51. VDAC DNL vs Temperature, 1 V Mode
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Figure 11-53. VDAC Full Scale Error vs Temperature, 4 V
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Figure 11-55. VDAC Operating Current vs Temperature, 1V
Mode, High speed mode
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11.6.3 Pulse Width Modulation

The following specifications apply to the Timer/Counter/PWM peripheral, in PWM mode. PWM components can also be implemented
in UDBs; for more information, see the PWM component data sheet in PSoC Creator.

Table 11-45. PWM DC Specifications

Parameter Description Conditions Min Typ Max Units
Block current consumption 16-bit PWM, at listed input clock - - - MA
frequency
3 MHz - 15 - MA
12 MHz - 60 - MA
50 MHz - 260 - MA

Table 11-46. Pulse Width Modulation (PWM) AC Specifications

Parameter Description Conditions Min Typ Max Units
Operating frequency DC - 50.01 MHz
Pulse width 21 - - ns
Pulse width (external) 42 - - ns
Kill pulse width 21 - - ns
Kill pulse width (external) 42 ns
Enable pulse width 21 - - ns
Enable pulse width (external) 42 - - ns
Reset pulse width 21 - - ns
Reset pulse width (external) 42 - - ns
11.6.4 1°C
Table 11-47. Fixed 12C DC Specifications
Parameter Description Conditions Min Typ Max Units
Block current consumption Enabled, configured for 100 kbps - - 250 MA
Enabled, configured for 400 kbps - - 260 MA
Wake from sleep mode - - 30 MA

Table 11-48. Fixed I12C AC Specifications

Parameter Description Conditions Min Typ Max Units
Bit rate - - 1 Mbps

11.6.5 Controller Area Network
Table 11-49. CAN DC Specifications!®’

Parameter Description Conditions Min Typ Max Units
Ipp Block current consumption - - 200 pA

Table 11-50. CAN AC Specifications[®’]

Parameter Description Conditions Min Typ Max Units
Bit rate Minimum 8 MHz clock - - 1 Mbit

Note
57. Refer to ISO 11898 specification for details.
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11.6.6 USB
Table 11-51. USB DC Specifications
Parameter Description Conditions Min Typ Max Units
VyusB 5 Device supply (Vppp) for USB USB configured, USB regulator 4.35 - 5.25 \Y,
- operation enabled
Vyuss 3.3 USB configured, USB regulator 3.15 - 3.6 \
- bypassed
Vyuss 3 usB conﬂgured USB regulator 2.85 - 3.6 \
- bypassed!
lusB_configured |Device supply current in device active |Vppp =5V, Fepy = 1.5 MHz - 10 - mA
mode, bus clock and IMO = 24 MHz Voo = 3.3 V, Fepy = 1.5 MHz _ 8 _ mA
lusB_suspended |Device supply current in device sleep |Vppp = 5 V, connected to USB - 0.5 - mA
B mode host, PICU configured to wake on
USB resume signal
Vppp = 9V, disconnected from - 0.3 - mA
USB host
Vppp = 3.3V, connected to USB - 0.5 - mA
host, PICU configured to wake on
USB resume signal
Vppp = 3.3V, disconnected from - 0.3 - mA
USB host

11.6.7 Universal Digital Blocks (UDBSs)

PSoC Creator provides a library of pre-built and tested standard digital peripherals (UART, SPI, LIN, PRS, CRC, timer, counter, PWM,
AND, OR, and so on) that are mapped to the UDB array. See the component data sheets in PSoC Creator for full AC/DC specifications,
APIs, and example code.

Table 11-52. UDB AC Specifications
Parameter | Description Conditions | Min | Typ ‘ Max Units
Datapath Performance

Fmax TIMErR |Maximum frequency of 16-bit timerina - - 50.01 MHz
- UDB pair

Fmax ADDER | Maximum frequency of 16-bit adder in - - 50.01 MHz
- a UDB pair

Fmax_crc  |Maximum frequency of 16-bit - - 50.01 MHz

CRC/PRS in a UDB pair
PLD Performance

Fmax_pLD Maximum frequency of a two-pass PLD - - 50.01 MHz
function in a UDB pair

Clock to Output Performance

toLk_out Propagation delay for clock in to data |25 °C, Vppp 22.7 V - 20 25 ns
out, see Figure 11-63.
toLk_out Propagation delay for clock in to data | Worst-case placement, routing, and - - 55 ns
out, see Figure 11-63. pin selection
Note

58. Rise/fall time matching (TR) not guaranteed, see USB Driver AC Specifications on page 86.
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Figure 11-63. Clock to Output Performance

ClkIn [o}+—>clock

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 11-53. Flash DC Specifications
Parameter Description Conditions Min Typ Max Units
Erase and program voltage Vppp pin 1.71 - 5.5 V
Table 11-54. Flash AC Specifications
Parameter Description Conditions Min Typ Max Units
TwWRITE Row write time (erase + program) - 15 20 ms
TerRASE Row erase time - 10 13 ms
Row program time - 5 7 ms
TauLk 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 - - years
Tp <85 °C, 10 K erase/program
cycles
Note

59. See PSoC® 3 Device Programming Specifications for a description of a low-overhead method of programming PSoC 3 flash.

Document Number: 001-53304 Rev. *Y

Page 108 of 137


http://www.cypress.com/?rID=44327

YPRESS PSoC® 3: CY8C34 Family Datasheet

Embedded in Tomorrow™

|
My,
@)

11.9 Clocking

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.

11.9.1 Internal Main Oscillator
Table 11-73. IMO DC Specifications

Parameter Description Conditions ‘ Min ‘ Typ Max Units
Supply current
24 MHz — USB mode With oscillator locking to USB bus - - 500 MA
24 MHz — non USB mode - - 300 MA
12 MHz - - 200 pA
6 MHz - - 180 MA
3 MHz - - 150 MA

Figure 11-70. IMO Current vs. Frequency
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Table 11-74. IMO AC Specifications

Current, pa

100 ot

Parameter Description | Conditions | Min ‘ Typ Max Units
IMO frequency stability (with factory trim)
24 MHz — Non USB mode -4 - 4 %
e 24 MHz — USB mode With oscillator locking to USB bus -0.25 - 0.25 %
MO 12 MHz -3 - 3 %
6 MHz -2 - 2 %
3 MHz -2 - 2 %
Startup timel”3 From enable (during normal system - - 13 us
operation)
Jitter (peak to peak)[’®!
Jp-p F =24 MHz - 0.9 - ns
F=3MHz - 1.6 - ns
Jitter (long term)["®!
Jperiod F =24 MHz - 0.9 - ns
F=3MHz - 12 - ns

Note
73.Based on device characterization (Not production tested).
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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 olT. _QFN
o 4: CY8C34 family o PV: SSOP
o 6: CY8C36 family m g: Temperature range
o 8: CY8C38 family o C: commercial
m c: Speed grade o I: industrial
o 4: 50 MHz o A: automotive
o 6: 67 MHz m xxx: Peripheral set

o Three character numeric

m d: Flash capacit
pacty o No meaning is associated with these three characters.

o4: 16 KB
o 5: 32 KB
o 6: 64 KB
Example Cy8C 3 446 PV I - x X X
Cypress Prefix ———
3: PSoC 3 Architecture
4: CY8C34 Family Family Group within Architecture
4: 50 MHz Speed Grade
6: 64 KB Flash Capacity
PV: SSOP Package Code
I: Industrial Temperature Range

Peripheral Set

Tape and reel versions of these devices are available and are marked with a "T" at the end of the part number.

All devices in the PSoC 3 CY8C34 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 data sheets (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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16. Document Conventions

16.1 Units of Measure
Table 16-1. Units of Measure

Symbol Unit of Measure
°C degrees Celsius
dB decibels
fF femtofarads
Hz hertz
KB 1024 bytes
kbps kilobits per second
Khr kilohours
kHz kilohertz
kQ kilohms
ksps kilosamples per second
LSB least significant bit
Mbps megabits per second
MHz megahertz
MQ megaohms
Msps megasamples per second
MA microamperes
uF microfarads
MH microhenrys
us microseconds
"\ microvolts
pw microwatts
mA milliamperes
ms milliseconds
mV millivolts
nA nanoamperes
ns nanoseconds
nV nanovolts
Q ohms
pF picofarads
ppm parts per million
ps picoseconds
S seconds
sps samples per second
sqrtHz square root of hertz
Vv volts
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