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"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 -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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4.3.1.2 Logical Instructions

The logical instructions perform Boolean operations such as AND, OR, XOR on bytes, rotate of accumulator contents, and swap of 
nibbles in an accumulator. The Boolean operations on the bytes are performed on the bit-by-bit basis. Table 4-2 shows the list of 
logical instructions and their description.

4.3.1.3 Data Transfer Instructions

The data transfer instructions are of three types: the core RAM, 
xdata RAM, and the lookup tables. The core RAM transfer 
includes transfer between any two core RAM locations or SFRs. 
These instructions can use direct, indirect, register, and 
immediate addressing. The xdata RAM transfer includes only the 
transfer between the accumulator and the xdata RAM location. 
It can use only indirect addressing. The lookup tables involve 
nothing but the read of program memory using the Indexed 

addressing mode. Table 4-3 lists the various data transfer 
instructions available.

4.3.1.4 Boolean Instructions

The 8051 core has a separate bit-addressable memory location. 
It has 128 bits of bit addressable RAM and a set of SFRs that are 
bit addressable. The instruction set includes the whole menu of 
bit operations such as move, set, clear, toggle, OR, and AND 
instructions and the conditional jump instructions. Table 4-4 lists 
the available Boolean instructions.

Table 4-2.  Logical Instructions 

Mnemonic Description Bytes Cycles

ANL A,Rn AND register to accumulator 1 1

ANL A,Direct AND direct byte to accumulator 2 2

ANL A,@Ri AND indirect RAM to accumulator 1 2

ANL A,#data AND immediate data to accumulator 2 2

ANL Direct, A AND accumulator to direct byte 2 3

ANL Direct, #data AND immediate data to direct byte 3 3

ORL A,Rn OR register to accumulator 1 1

ORL A,Direct OR direct byte to accumulator 2 2

ORL A,@Ri OR indirect RAM to accumulator 1 2

ORL A,#data OR immediate data to accumulator 2 2

ORL Direct, A OR accumulator to direct byte 2 3

ORL Direct, #data OR immediate data to direct byte 3 3

XRL A,Rn XOR register to accumulator 1 1

XRL A,Direct XOR direct byte to accumulator 2 2

XRL A,@Ri XOR indirect RAM to accumulator 1 2

XRL A,#data XOR immediate data to accumulator 2 2

XRL Direct, A XOR accumulator to direct byte 2 3

XRL Direct, #data XOR immediate data to direct byte 3 3

CLR A Clear accumulator 1 1

CPL A Complement accumulator 1 1

RL A Rotate accumulator left 1 1

RLC A Rotate accumulator left through carry 1 1

RR A Rotate accumulator right 1 1

RRC A Rotate accumulator right though carry 1 1

SWAP A Swap nibbles within accumulator 1 1
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Table 4-3.  Data Transfer Instructions 

Mnemonic Description Bytes Cycles

MOV A,Rn Move register to accumulator 1 1

MOV A,Direct Move direct byte to accumulator 2 2

MOV A,@Ri Move indirect RAM to accumulator 1 2

MOV A,#data Move immediate data to accumulator 2 2

MOV Rn,A Move accumulator to register 1 1

MOV Rn,Direct Move direct byte to register 2 3

MOV Rn, #data Move immediate data to register 2 2

MOV Direct, A Move accumulator to direct byte 2 2

MOV Direct, Rn Move register to direct byte 2 2

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 bit Complement direct bit 2 3

ANL C, bit AND direct bit to carry 2 2
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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

Table 4-4.  Boolean Instructions  (continued) 

Mnemonic Description Bytes Cycles
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detect and report certain exception conditions. This register is 
cleared after a power-on reset. For details see the Technical 
Reference Manual.

6.3.1  Reset Sources

6.3.1.1 Power Voltage Level Monitors

 IPOR – Initial power-on reset

At initial power on, IPOR monitors the power voltages VDDD,
VDDA, VCCD and VCCA. The trip level is not precise. It is set to
approximately 1 volt, which is below the lowest specified
operating voltage but high enough for the internal circuits to be
reset and to hold their reset state. The monitor generates a
reset pulse that is at least 150 ns wide. It may be much wider
if one or more of the voltages ramps up slowly.

If after the IPOR triggers either VDDX drops back below the
trigger point, in a non-monotonic fashion, it must remain below
that point for at least 10 µs. The hysteresis of the IPOR trigger
point is typically 100 mV.

After boot, the IPOR circuit is disabled and voltage supervision
is handed off to the precise low-voltage reset (PRES) circuit.

 PRES – Precise low voltage reset

This circuit monitors the outputs of the analog and digital
internal regulators after power up. The regulator outputs are
compared to a precise reference voltage. The response to a
PRES trip is identical to an IPOR reset.

After PRES has been deasserted, at least 10 µs must elapse
before it can be reasserted.

In normal operating mode, the program cannot disable the
digital PRES circuit. The analog regulator can be disabled,
which also disables the analog portion of the PRES. The PRES
circuit is disabled automatically during sleep and hibernate
modes, with one exception: During sleep mode the regulators
are periodically activated (buzzed) to provide supervisory
services and to reduce wakeup time. At these times the PRES
circuit is also buzzed to allow periodic voltage monitoring. 

 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 6-4. ALVI and DLVI can also be configured to
generate a device reset instead of an interrupt.

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. 

The buzz frequency is adjustable, and should be set to be less
than the minimum time that any voltage is expected to be out
of range. For details on how to adjust the buzz frequency, see
the TRM.

6.3.1.2 Other Reset Sources

 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.

After XRES has been deasserted, at least 10 µs must elapse
before it can be reasserted.
The external reset is active low. It includes an internal pull-up
resistor. XRES is active during sleep and hibernate modes. 

 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. 

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.

Table 6-4.  Analog/Digital Low Voltage Interrupt, Analog High 
Voltage Interrupt

Interrupt Supply Normal Voltage 
Range Available Trip Settings

DLVI VDDD 1.71 V–5.5 V 1.70 V–5.45 V in 250 mV 
increments

ALVI VDDA 1.71 V–5.5 V 1.70 V–5.45 V in 250 mV 
increments

AHVI VDDA 1.71 V–5.5 V 5.75 V
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6.4  I/O System and Routing

PSoC I/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 I/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 I/O, 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[12], and LCD segment drive, 
while SIO pins are used for voltages in excess of VDDA and for 
programmable output voltages.

 Features supported by both GPIO and SIO:
 User programmable port reset state
 Separate I/O supplies and voltages for up to four groups of I/O
 Digital peripherals use DSI to connect the pins
 Input or output or both for CPU and DMA
 Eight drive modes
 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

 Dedicated port interrupt vector for each port

 Slew rate controlled digital output drive mode
 Access port control and configuration registers on either port 

basis or pin basis
 Separate port read (PS) and write (DR) data registers to avoid 

read modify write errors
 Special functionality on a pin by pin basis

 Additional features only provided on the GPIO pins:
 LCD segment drive on LCD equipped devices
 CapSense[12]

 Analog input and output capability
 Continuous 100 µA clamp current capability
 Standard drive strength down to 1.7 V

 Additional features only provided on SIO pins:
 Higher drive strength than GPIO
 Hot swap capability (5 V tolerance at any operating VDD)
 Programmable and regulated high input and output drive 

levels down to 1.2 V
 No analog input, CapSense, or LCD capability
 Over voltage tolerance up to 5.5 V
 SIO can act as a general purpose analog comparator

 USBIO features: 
 Full speed USB 2.0 compliant I/O
 Highest drive strength for general purpose use
 Input, output, or both for CPU and DMA
 Input, output, or both for digital peripherals
 Digital output (CMOS) drive mode
 Each pin can be an interrupt source configured as rising 

edge, falling edge, or both edges 

Note
12. GPIOs with opamp outputs are not recommended for use with CapSense.
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Figure 6-11. SIO Reference for Input and Output

6.4.13  SIO as Comparator

This section applies only to SIO pins. The adjustable input level 
feature of the SIOs as explained in the Adjustable Input Level 
section can be used to construct a comparator. The threshold for 
the comparator is provided by the SIO's reference generator. The 
reference generator has the option to set the analog signal 
routed through the analog global line as threshold for the 
comparator. Note that a pair of SIO pins share the same 
threshold. The digital input path in Figure 6-8 on page 35 
illustrates this functionality. In the figure, ‘Reference level’ is the 
analog signal routed through the analog global. The hysteresis 
feature can also be enabled for the input buffer of the SIO, which 
increases noise immunity for the comparator.

6.4.14  Hot Swap

This section applies only to SIO pins. SIO pins support ‘hot swap’ 
capability to plug into an application without loading the signals 
that are connected to the SIO pins even when no power is 
applied to the PSoC device. This allows the unpowered PSoC to 
maintain a high impedance load to the external device while also 
preventing the PSoC from being powered through a SIO pin’s 
protection diode.

Powering the device up or down while connected to an 
operational I2C bus may cause transient states on the SIO pins. 
The overall I2C bus design should take this into account.

6.4.15  Over Voltage Tolerance

All I/O pins provide an over voltage tolerance feature at any 
operating VDD. 

 There are no current limitations for the SIO pins as they present a 
high impedance load to the external circuit where VDDIO < VIN < 
5.5 V.

 The GPIO pins must be limited to 100 µA using a current limiting 
resistor. GPIO pins clamp the pin voltage to approximately one 
diode above the VDDIO supply where VDDIO < VIN < VDDA.

 In case of a GPIO pin configured for analog input/output, the 
analog voltage on the pin must not exceed the VDDIO supply 
voltage to which the GPIO belongs.

A common application for this feature is connection to a bus such 
as I2C where different devices are running from different supply 
voltages. In the I2C case, the PSoC chip is configured into the 
Open Drain, Drives Low mode for the SIO pin. This allows an 
external pull-up to pull the I2C bus voltage above the PSoC pin 
supply. For example, the PSoC chip could operate at 1.8 V, and 
an external device could run from 5 V. Note that the SIO pin’s VIH 
and VIL levels are determined by the associated VDDIO supply 
pin. The SIO pin must be in one of the following modes: 0 (high 
impedance analog), 1 (high impedance digital), or 4 (open drain 
drives low). See Figure 6-10 for details. Absolute maximum 
ratings for the device must be observed for all I/O pins. 

6.4.16  Reset Configuration

While reset is active all I/Os are reset to and held in the High 
Impedance Analog state. After reset is released, the state can be 
reprogrammed on a port-by-port basis to pull-down or pull-up. To 
ensure correct reset operation, the port reset configuration data 
is stored in special nonvolatile registers. The stored reset data is 
automatically transferred to the port reset configuration registers 
at reset release.

6.4.17  Low-Power Functionality

In all low-power modes the I/O pins retain their state until the part 
is awakened and changed or reset. To awaken the part, use a 
pin interrupt, because the port interrupt logic continues to 
function in all low-power modes.

6.4.18  Special Pin Functionality

Some pins on the device include additional special functionality 
in addition to their GPIO or SIO functionality. The specific special 
function pins are listed in Pinouts on page 5. The special features 
are:
 Digital
 4- to 25-MHz crystal oscillator
 32.768-kHz crystal oscillator
 Wake from sleep on I2C address match. Any pin can be used 

for I2C if wake from sleep is not required.
 JTAG interface pins
 SWD interface pins
 SWV interface pins
 External reset 

 Analog
 Opamp inputs and outputs
 High current IDAC outputs
 External reference inputs

6.4.19  JTAG Boundary Scan

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

PIN

Drive
Logic

Driver
Vhigh

Reference 
Generator

SIO_Ref

Digital 
Input

Digital 
Output 

Input Path

Output Path

Vinref

Voutref
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Figure 7-9. Digital System Interconnect

Interrupt and DMA routing is very flexible in the CY8C34 
programmable architecture. In addition to the numerous fixed 
function peripherals that can generate interrupt requests, any 
data signal in the UDB array routing can also be used to generate 
a request. A single peripheral may generate multiple 
independent interrupt requests simplifying system and firmware 
design. Figure 7-10 shows the structure of the IDMUX 
(Interrupt/DMA Multiplexer).

Figure 7-10. Interrupt and DMA Processing in the IDMUX 

7.4.1  I/O Port Routing

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

When an I/O pin is connected to the routing, there are two 
primary connections available, an input and an output. In 
conjunction with drive strength control, this can implement a 
bidirectional I/O pin. A data output signal has the option to be 

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

Figure 7-11. I/O Pin Synchronization Routing

Figure 7-12. I/O Pin Output Connectivity 

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

Figure 7-13. I/O Pin Output Enable Connectivity
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Figure 7-15. CAN Controller Block Diagram
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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 33.

USB includes the following features:

 Eight unidirectional data endpoints

One bidirectional control endpoint 0 (EP0)

 Shared 512-byte buffer for the eight data endpoints

 Dedicated 8-byte buffer for EP0

 Three memory modes
 Manual memory management with no DMA access
 Manual memory management with manual DMA access
 Automatic memory management with automatic DMA 

access

 Internal 3.3-V regulator for transceiver

 Internal 48-MHz main oscillator mode that auto locks to USB 
bus clock, requiring no external crystal for USB (USB equipped 
parts only)

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

 USB reset, suspend, and resume operations

 Bus-powered and self-powered modes

Figure 7-16. USB

7.7  Timers, Counters, and PWMs

The timer/counter/PWM peripheral is a 16-bit dedicated 
peripheral providing three of the most common embedded 
peripheral features. As almost all embedded systems use some 
combination of timers, counters, and PWMs. Four of them have 
been included on this PSoC device family. Additional and more 
advanced functionality timers, counters, and PWMs can also be 
instantiated in UDBs as required. PSoC Creator allows you to 
choose the timer, counter, and PWM features that they require. 
The tool set utilizes the most optimal resources available. 

The timer/counter/PWM peripheral can select from multiple clock 
sources, with input and output signals connected through the 
DSI routing. DSI routing allows input and output connections to 
any device pin and any internal digital signal accessible through 
the DSI. Each of the four instances has a compare output, 
terminal count output (optional complementary compare output), 
and programmable interrupt request line. The 
Timer/Counter/PWMs are configurable as free running, one shot, 
or Enable input controlled. The peripheral has timer reset and 
capture inputs, and a kill input for control of the comparator 
outputs. The peripheral supports full 16-bit capture.

Timer/Counter/PWM features include:

 16-bit Timer/Counter/PWM (down count only)

 Selectable clock source

 PWM comparator (configurable for LT, LTE, EQ, GTE, GT)

 Period reload on start, reset, and terminal count

 Interrupt on terminal count, compare true, or capture

 Dynamic counter reads 

 Timer capture mode

 Count while enable signal is asserted mode

 Free run mode

One Shot mode (stop at end of period)

 Complementary PWM outputs with deadband

 PWM output kill

Figure 7-17. Timer/Counter/PWM
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9.2  Serial Wire Debug Interface

The SWD interface is the preferred alternative to the JTAG 
interface. It requires only two pins instead of the four or five 
needed by JTAG. SWD provides all of the programming and 
debugging features of JTAG at the same speed. SWD does not 
provide access to scan chains or device chaining. The SWD 
clock frequency can be up to 1/3 of the CPU clock frequency.

SWD uses two pins, either two of the JTAG pins (TMS and TCK) 
or the USBIO D+ and D– pins. The USBIO pins are useful for in 
system programming of USB solutions that would otherwise 
require a separate programming connector. One pin is used for 
the data clock and the other is used for data input and output. 

SWD can be enabled on only one of the pin pairs at a time. This 
only happens if, within 8 µs (key window) after reset, that pin pair 
(JTAG or USB) receives a predetermined sequence of 1s and 0s. 
SWD is used for debugging or for programming the flash 
memory. 

The SWD interface can be enabled from the JTAG interface or 
disabled, allowing its pins to be used as GPIO. Unlike JTAG, the 
SWD interface can always be reacquired on any device during 
the key window. It can then be used to reenable the JTAG 
interface, if desired. When using SWD or JTAG pins as standard 
GPIO, make sure that the GPIO functionality and PCB circuits do 
not interfere with SWD or JTAG use.

Figure 9-2. SWD Interface Connections between PSoC 3 and Programmer

VSSD, VSSA

VDDD, VDDA, VDDIO0, VDDIO1, VDDIO2, VDDIO3 
1, 2, 3

SWDCK (P1[1] or P15[7])

SWDIO (P1[0] or P15[6])

XRES or P1[2]  3, 4

GND
GND

SWDCK

SWDIO

XRES

Host Programmer PSoC 3
VDD

 1  The voltage levels of the Host Programmer and the PSoC 3 voltage domains involved in Programming    
    should be the same. XRES pin (XRES_N or P1[2]) is  powered by VDDIO1. The USB SWD pins are 
    powered by VDDD.  So for Programming using the USB SWD pins with XRES pin, the VDDD, VDDIO1 of 
   PSoC 3 should be at the same voltage level as Host VDD. Rest of PSoC 3 voltage domains ( VDDA, VDDIO0,  
    VDDIO2, VDDIO3) need not be at the same voltage level as host Programmer.   The Port 1 SWD pins are   
   powered by VDDIO1.  So VDDIO1 of PSoC 3 should be at same voltage level as host VDD for Port 1 SWD  
   programming. Rest of PSoC 3 voltage domains ( VDDD,  VDDA, VDDIO0, VDDIO2, VDDIO3) need not be at the same  
   voltage level as host Programmer.

2  Vdda must be greater than or equal to all other power supplies (Vddd, Vddio’s) in PSoC 3.

3  For Power cycle mode Programming, XRES pin is not required. But the Host programmer must have  
   the capability to toggle power (Vddd, Vdda, All Vddio’s) to PSoC 3. This may typically require external   
   interface circuitry to toggle power which will depend on the programming setup. The power supplies can  
   be brought up in any sequence, however, once stable, VDDA must be greater than or equal to all other   
   supplies.

 4  P1[2] will be configured as XRES by default only for 48-pin devices (without dedicated XRES pin). For  
   devices with dedicated XRES pin, P1[2] is GPIO pin by default. So use P1[2] as Reset pin only for 48-
   pin devices, but use dedicated XRES pin for rest of devices.

VDD
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11.3  Power Regulators

Specifications are valid for -40°C  Ta  125°C and Tj  150°C, except where noted. Specifications are valid for 1.71 V to 5.5 V, except
where noted.

11.3.1  Digital Core Regulator

Figure 11-3. Regulators VCC vs VDD

Figure 11-4. Digital Regulator PSRR vs Frequency and VDD

Table 11-4.  Digital Core Regulator DC Specifications

Parameter Description Conditions Min Typ Max Units

Vddd Input voltage 1.8 - 5.5 V

Vccd Output voltage - 1.80 - V

Regulator output capacitance Total capacitance on the two Vccd pins. 
Each capacitor is ±10%, X5R ceramic or 
better, see Power System on page 29

- 1 - µF
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Figure 11-8. SIO Output High Voltage and Current, Unregulated Mode

Figure 11-9. SIO Output Low Voltage and Current, Unregulated Mode

Figure 11-10. SIO Output High Voltage and Current, Regulated Mode
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Figure 11-13. USBIO Output High Voltage and Current, GPIO Mode 

Figure 11-14. USBIO Output Low Voltage and Current, GPIO Mode 
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Figure 11-17. Opamp Voffset vs Temperature, Vdda = 5 V 

Figure 11-18. Opamp Voffset vs Vcommon and Vdda, 25 °C 

Figure 11-19. Opamp Output Voltage vs Load Current and Temperature, High Power Mode, 25 °C, Vdda = 2.7 V 
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Figure 11-22. Opamp Step Response, Rising 

Figure 11-23. Opamp Step Response, Falling 
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11.6.6  USB 

11.6.7  Universal Digital Blocks (UDBs)

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 11-47.  USB DC Specifications

Parameter Description Conditions Min Typ Max Units

VUSB_5 Device supply for USB operation USB configured, USB regulator 
enabled

4.35 – 5.25 V

VUSB_3.3 USB configured, USB regulator 
bypassed

3.15 – 3.6 V

VUSB_3 USB configured, USB regulator 
bypassed[50]

2.85 – 3.6 V

IUSB_Configured Device supply current in device 
active mode, bus clock and IMO = 
24 MHz

VDDD = 5 V, FCPU = 1.5 MHz – 10 – mA

VDDD = 3.3 V, FCPU = 1.5 MHz – 8 – mA

IUSB_Suspended Device supply current in device 
sleep mode

VDDD = 5 V, connected to USB 
host, PICU configured to wake on 
USB resume signal

– 0.5 – mA

VDDD = 5 V, disconnected from 
USB host

– 0.3 – mA

VDDD = 3.3 V, connected to USB 
host, PICU configured to wake on 
USB resume signal

– 0.5 – mA

VDDD = 3.3 V, disconnected from 
USB host

– 0.3 – mA

Table 11-48.  UDB AC Specifications

Parameter Description Conditions Min Typ Max Units

Datapath Performance

Fmax_timer Maximum frequency of 16-bit timer in a 
UDB pair

-40°C  Ta  85°C and Tj  100°C - - 50 MHz

-40°C  Ta  125°C and Tj  150°C - - 50 MHz

Fmax_adder Maximum frequency of 16-bit adder in a 
UDB pair

-40°C  Ta  85°C and Tj  100°C - - 50 MHz

-40°C  Ta  125°C and Tj  150°C - - 50 MHz

Fmax_CRC Maximum frequency of 16-bit CRC/PRS 
in a UDB pair

-40°C  Ta  85°C and Tj  100°C - - 50 MHz

-40°C  Ta  125°C and Tj  150°C - - 50 MHz

PLD Performance

Fmax_PLD Maximum frequency of a two-pass PLD 
function in a UDB pair

-40°C  Ta  85°C and Tj  100°C - - 50 MHz

-40°C  Ta  125°C and Tj  150°C - - 50 MHz

Clock to Output Performance

tclk_out Propogation delay for clock in to data out, 
see Figure 11-55.

25 °C, Vddd  2.7 V - 20 25 ns

tclk_out Propogation delay for clock in to data out, 
see Figure 11-55.

Worst-case placement, routing, 
and pin selection

- – 55 ns

Note
50. Rise/fall time matching (TR) not guaranteed, see .
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11.8  PSoC System Resources

Specifications are valid for -40°C  Ta  125°C and Tj  150°C, except where noted. Specifications are valid for 1.71 V to 5.5 V, except
where noted.

11.8.1  POR with Brown Out

For brown out detect in regulated mode, Vddd and Vdda must be  2.0 V. Brown out detect is available in externally regulated mode.  

11.8.2  Voltage Monitors

Table 11-61.  Precise Power On Reset (PRES) with Brown Out DC Specifications

Parameter Description Conditions Min Typ Max Units
PRESR Rising trip voltage Factory trim 1.64 – 1.68 V
PRESF Falling trip voltage 1.62 – 1.66 V

Table 11-62.  Precise Power On Reset (PRES) with Brown Out AC Specifications

Parameter Description Conditions Min Typ Max Units

PRES_TR Response time – – 0.5 µs

VDDD/VDDA droop rate Sleep mode – 5 – V/sec

Table 11-63.  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 V
    LVI_A/D_SEL[3:0] = 0001b 1.89 1.95 2.01 V
    LVI_A/D_SEL[3:0] = 0010b 2.14 2.20 2.27 V
    LVI_A/D_SEL[3:0] = 0011b 2.38 2.45 2.53 V
    LVI_A/D_SEL[3:0] = 0100b 2.62 2.71 2.79 V
    LVI_A/D_SEL[3:0] = 0101b 2.87 2.95 3.04 V
    LVI_A/D_SEL[3:0] = 0110b 3.11 3.21 3.31 V
    LVI_A/D_SEL[3:0] = 0111b 3.35 3.46 3.56 V
    LVI_A/D_SEL[3:0] = 1000b 3.59 3.70 3.81 V
    LVI_A/D_SEL[3:0] = 1001b 3.84 3.95 4.07 V
    LVI_A/D_SEL[3:0] = 1010b 4.08 4.20 4.33 V
    LVI_A/D_SEL[3:0] = 1011b 4.32 4.45 4.59 V
    LVI_A/D_SEL[3:0] = 1100b 4.56 4.70 4.84 V
    LVI_A/D_SEL[3:0] = 1101b 4.83 4.98 5.13 V
    LVI_A/D_SEL[3:0] = 1110b 5.05 5.21 5.37 V
    LVI_A/D_SEL[3:0] = 1111b 5.30 5.47 5.63 V

HVI Trip voltage 5.57 5.75 5.92 V

Table 11-64.  Voltage Monitors AC Specifications

Parameter Description Conditions Min Typ Max Units

Response time[57] – – 1 µs

Note
57. Based on device characterization (Not production tested).
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11.9  Clocking

Specifications are valid for -40°C  Ta  125°C and Tj  150°C, except where noted. Specifications are valid for 1.71 V to 5.5 V, except
where noted. 

11.9.1  Internal Main Oscillator

Figure 11-62. IMO Current vs. Frequency 

Table 11-69.  IMO DC Specifications

Parameter Description Conditions Min Typ Max Units

Supply current

62.6 MHz – – 600 µA

48 MHz – – 500 µA

24 MHz – USB mode With oscillator locking to USB bus – – 500 µA

24 MHz – non USB mode – – 300 µA

12 MHz – – 200 µA

6 MHz – – 180 µA

3 MHz – – 150 µA
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12.1  Part Numbering Conventions

PSoC 3 devices follow the part numbering convention described below. All fields are single character alphanumeric (0, 1, 2, …, 9, A,
B, …, Z) unless stated otherwise.

CY8Cabcdefg-xxx

 a: Architecture
 3: PSoC 3
 5: PSoC 5

 b: Family Group within Architecture
 2: CY8C32 family
 4: CY8C34 family
 6: CY8C36 family
 8: CY8C38 family

 c: Speed Grade
 4: 50 MHz

 d: Flash Capacity
 4: 16 KB
 5: 32 KB
 6: 64 KB

 ef: Package Code
 Two character alphanumeric
 AX: TQFP
 LT: QFN
 PV: SSOP

 g: Temperature Range
 C: commercial 0°C to 70°C
 I: industrial -40°C to 85°C
 A: automotive -40°C to 85°C
 E: extended -40°C to 125°C

 xxx: Peripheral Set
 Three character numeric
 No meaning is associated with these three characters. 

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 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.

Architecture

Cypress Prefix

Family Group within Architecture

Speed Grade

Flash Capacity

Package Code

Temperature Range

Peripheral Set

3: PSoC3

4: 50 MHz

6: 64 KB

PV: SSOP

A: Automotive

Example CY8C 3 4 VP64 A xx- x

4: CY8C34 Family
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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

k kilohms

ksps kilosamples per second

LSB least significant bit

Mbps megabits per second

MHz megahertz

M megaohms

Msps megasamples per second

µA microamperes

µF microfarads

µH microhenrys

µs microseconds

µV microvolts

µW microwatts

mA milliamperes

ms milliseconds

mV millivolts

nA nanoamperes

ns nanoseconds

nV nanovolts

 ohms

pF picofarads

ppm parts per million

ps picoseconds

s seconds

sps samples per second

sqrtHz square root of hertz

V volts


