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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 -
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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More Information
Cypress provides a wealth of data at http://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 intro-
duction page for Bluetooth® Low Energy (BLE) Products.
Following is an abbreviated list for PRoC BLE:

■ Overview: PSoC Portfolio, PSoC Roadmap

■ Product Selectors: PSoC 1, PSoC 3, PSoC 4, PRoC  BLE, 
PSoC 4 BLE, PSoC 5LP In addition, PSoC Creator includes a 
device selection tool.

■ Application Notes: Cypress offers a large number of PSoC 
application notes coverting a broad range of topics, from basic 
to advanced level. Recommended application notes for getting 
started with PRoC BLE are:
❐ AN94020: Getting Started with PRoC BLE 
❐ AN97060: PSoC 4 BLE and PRoC BLE - Over-The-Air (OTA) 

Device Firmware Upgrade (DFU) Guide
❐ AN91184: PSoC 4 BLE - Designing BLE Applications
❐ AN91162: Creating a BLE Custom Profile
❐ AN91445: Antenna Design and RF Layout Guidelines
❐ AN96841: Getting Started With EZ-BLE Module

❐ AN85951: PSoC 4 CapSense Design Guide
❐ AN95089: PSoC 4/PRoC BLE Crystal Oscillator Selection 

and Tuning Techniques
❐ AN92584: Designing for Low Power and Estimating Battery 

Life for BLE Applications
■ Technical Reference Manual (TRM) is in two documents:

❐ Architecture TRM details each PRoC BLE functional block
❐ Registers TRM describes each of the PRoC BLE registers

■ Development Kits:
❐ CY8CKIT-042-BLE-A Pioneer Kit, is a flexible, Arduino-com-

patible, Bluetooth LE development kit for PSoC 4 BLE and 
PRoC BLE.

❐ CY8CKIT-142, PSoC 4 BLE Module, features a PSoC 4 BLE 
device, two crystals for the antenna matching network, a PCB 
antenna and other passives, while providing access to all 
GPIOs of the device.

❐ CY8CKIT-143, PSoC 4 BLE 256KB Module, features a PSoC 
4 BLE 256KB device, two crystals for the antenna matching 
network, a PCB antenna and other passives, while providing 
access to all GPIOs of the device. 

❐ The MiniProg3 device provides an interface for flash pro-
gramming and debug.

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 

system design in the main design workspace
2. Codesign your application firmware with the PSoC hardware, 

using the PSoC Creator IDE C compiler

3. Configure components using the configuration tools
4. Explore the library of 100+ components
5. Review component datasheets

Figure 1.  Multiple-Sensor Example Project in PSoC Creator Contents
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Programmable Digital

Universal Digital Blocks (UDBs) and Port Interfaces

The PSoC 4XX8 BLE 4.2 has four UDBs; the UDB array also
provides a switched Digital System Interconnect (DSI) fabric that
allows signals from peripherals and ports to be routed to and
through the UDBs for communication and control. 

Figure 5.  UDB Array

UDBs can be clocked from a clock-divider block, from a port
interface (required for peripherals such as SPI), and from the DSI
network directly or after synchronization. 

A port interface is defined, which acts as a register that can be
clocked with the same source as the PLDs inside the UDB array.
This allows a faster operation because the inputs and outputs
can be registered at the port interface close to the I/O pins and
at the edge of the array. The port interface registers can be
clocked by one of the I/Os from the same port. This allows
interfaces such as SPI to operate at higher clock speeds by
eliminating the delay for the port input to be routed over DSI and
used to register other inputs (see Figure 6). 

Figure 6.  Port Interface

UDBs can generate interrupts (one UDB at a time) to the interrupt controller. UDBs retain the ability to connect to any pin on the chip
through the DSI.
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Special-Function Peripherals

LCD Segment Drive

PSoC 4200_BL has an LCD controller, which can drive up to four
commons and up to 32 segments. It uses full digital methods to
drive the LCD segments requiring no generation of internal LCD
voltages. The two methods used are referred to as digital corre-
lation and PWM. 

The digital correlation method modulates the frequency and
levels of the common and segment signals to generate the
highest RMS voltage across a segment to light it up or to keep
the RMS signal zero. This method is good for STN displays but
may result in reduced contrast with TN (cheaper) displays.

The PWM method drives the panel with PWM signals to effec-
tively use the capacitance of the panel to provide the integration
of the modulated pulse-width to generate the desired LCD
voltage. This method results in higher power consumption but
can result in better results when driving TN displays. LCD
operation is supported during Deep Sleep mode, refreshing a
small display buffer (four bits; one 32-bit register per port).

CapSense

CapSense is supported on all pins in PSoC 4200_BL through a
CapSense Sigma-Delta (CSD) block that can be connected to
any pin through an analog mux bus that any GPIO pin can be
connected to via an Analog switch. CapSense function can thus
be provided on any pin or group of pins in a system under
software control. A Component is provided for the CapSense
block to make it easy for the user.

The shield voltage can be driven on another mux bus to provide
liquid-tolerance capability. Liquid tolerance is provided by driving
the shield electrode in phase with the sense electrode to keep
the shield capacitance from attenuating the sensed input.

The CapSense block has two IDACs which can be used for
general purposes if CapSense is not being used (both IDACs are
available in that case) or if CapSense is used without liquid
tolerance (one IDAC is available).
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Pinouts

Table 1 shows the pin list for the PSoC 4200_BL device. Port 3 consists of the high-speed analog inputs for the SAR mux. All pins
support CSD CapSense and analog mux bus connections.

Table 1.   PSoC 4200_BL Pin List (QFN Package)

Pin Name Type Description

1 VDDD POWER 1.71-V to 5.5-V digital supply

2 XTAL32O/P6.0 CLOCK 32.768-kHz crystal

3 XTAL32I/P6.1 CLOCK 32.768-kHz crystal or external clock input

4 XRES RESET Reset, active LOW

5 P4.0 GPIO Port 4 Pin 0, lcd, csd

6 P4.1 GPIO Port 4 Pin 1, lcd, csd

7 P5.0 GPIO Port 5 Pin 0, lcd, csd

8 P5.1 GPIO Port 5 Pin 1, lcd, csd

9 VSSD GROUND Digital ground

10 VDDR POWER 1.9-V to 5.5-V radio supply

11 GANT1 GROUND Antenna shielding ground

12 ANT ANTENNA Antenna pin

13 GANT2 GROUND Antenna shielding ground

14 VDDR POWER 1.9-V to 5.5-V radio supply

15 VDDR POWER 1.9-V to 5.5-V radio supply

16 XTAL24I CLOCK 24-MHz crystal or external clock input

17 XTAL24O CLOCK 24-MHz crystal

18 VDDR POWER 1.9-V to 5.5-V radio supply

19 P0.0 GPIO Port 0 Pin 0, lcd, csd

20 P0.1 GPIO Port 0 Pin 1, lcd, csd

21 P0.2 GPIO Port 0 Pin 2, lcd, csd

22 P0.3 GPIO Port 0 Pin 3, lcd, csd

23 VDDD POWER 1.71-V to 5.5-V digital supply

24 P0.4 GPIO Port 0 Pin 4, lcd, csd

25 P0.5 GPIO Port 0 Pin 5, lcd, csd

26 P0.6 GPIO Port 0 Pin 6, lcd, csd

27 P0.7 GPIO Port 0 Pin 7, lcd, csd

28 P1.0 GPIO Port 1 Pin 0, lcd, csd

29 P1.1 GPIO Port 1 Pin 1, lcd, csd

30 P1.2 GPIO Port 1 Pin 2, lcd, csd

31 P1.3 GPIO Port 1 Pin 3, lcd, csd

32 P1.4 GPIO Port 1 Pin 4, lcd, csd

33 P1.5 GPIO Port 1 Pin 5, lcd, csd

34 P1.6 GPIO Port 1 Pin 6, lcd, csd

35 P1.7 GPIO Port 1 Pin 7, lcd, csd

36 VDDA POWER 1.71-V to 5.5-V analog supply

37 P2.0 GPIO Port 2 Pin 0, lcd, csd

38 P2.1 GPIO Port 2 Pin 1, lcd, csd

39 P2.2 GPIO Port 2 Pin 2, lcd, csd
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40 P2.3 GPIO Port 2 Pin 3, lcd, csd

41 P2.4 GPIO Port 2 Pin 4, lcd, csd

42 P2.5 GPIO Port 2 Pin 5, lcd, csd

43 P2.6 GPIO Port 2 Pin 6, lcd, csd

44 P2.7 GPIO Port 2 Pin 7, lcd, csd

45 VREF REF 1.024-V reference

46 VDDA POWER 1.71-V to 5.5-V analog supply

47 P3.0 GPIO Port 3 Pin 0, lcd, csd

48 P3.1 GPIO Port 3 Pin 1, lcd, csd

49 P3.2 GPIO Port 3 Pin 2, lcd, csd

50 P3.3 GPIO Port 3 Pin 3, lcd, csd

51 P3.4 GPIO Port 3 Pin 4, lcd, csd

52 P3.5 GPIO Port 3 Pin 5, lcd, csd

53 P3.6 GPIO Port 3 Pin 6, lcd, csd

54 P3.7 GPIO Port 3 Pin 7, lcd, csd

55 VSSA GROUND Analog ground

56 VCCD POWER Regulated 1.8-V supply, connect to 1.3-µF capacitor.

57 EPAD GROUND Ground paddle for the QFN package

Table 2.  PSoC 4200_BL Pin List (WLCSP Package)

Pin Name Type Description

A1 NC NC Do not connect

A2 VREF REF 1.024-V reference

A3 VSSA GROUND Analog ground

A4 P3.3 GPIO Port 3 Pin 3, analog/digital/lcd/csd

A5 P3.7 GPIO Port 3 Pin 7, analog/digital/lcd/csd

A6 VSSD GROUND Digital ground

A7 VSSA GROUND Analog ground

A8 VCCD POWER Regulated 1.8-V supply, connect to 1-μF capacitor

A9 VDDD POWER 1.71-V to 5.5-V digital supply

B1 NB NO BALL No Ball

B2 P2.3 GPIO Port 2 Pin 3, analog/digital/lcd/csd

B3 VSSA GROUND Analog ground

B4 P2.7 GPIO Port 2 Pin 7, analog/digital/lcd/csd

B5 P3.4 GPIO Port 3 Pin 4, analog/digital/lcd/csd

B6 P3.5 GPIO Port 3 Pin 5, analog/digital/lcd/csd

B7 P3.6 GPIO Port 3 Pin 6, analog/digital/lcd/csd

B8 XTAL32I/P6.1 CLOCK 32.768-kHz crystal or external clock input

B9 XTAL32O/P6.0 CLOCK 32.768-kHz crystal 

C1 NC NC Do not connect

Table 1.   PSoC 4200_BL Pin List (QFN Package) (continued) 

Pin Name Type Description
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C2 VSSA GROUND Analog ground

C3 P2.2 GPIO Port 2 Pin 2, analog/digital/lcd/csd

C4 P2.6 GPIO Port 2 Pin 6, analog/digital/lcd/csd

C5 P3.0 GPIO Port 3 Pin 0, analog/digital/lcd/csd

C6 P3.1 GPIO Port 3 Pin 1, analog/digital/lcd/csd

C7 P3.2 GPIO Port 3 Pin 2, analog/digital/lcd/csd

C8 XRES RESET Reset, active LOW

C9 P4.0 GPIO Port 4 Pin 0, analog/digital/lcd/csd

D1 NC NC Do not connect

D2 P1.7 GPIO Port 1 Pin 7, analog/digital/lcd/csd

D3 VDDA POWER 1.71-V to 5.5-V analog supply

D4 P2.0 GPIO Port 2 Pin 0, analog/digital/lcd/csd

D5 P2.1 GPIO Port 2 Pin 1, analog/digital/lcd/csd

D6 P2.5 GPIO Port 2 Pin 5, analog/digital/lcd/csd

D7 VSSD GROUND Digital ground

D8 P4.1 GPIO Port 4 Pin 1, analog/digital/lcd/csd

D9 P5.0 GPIO Port 5 Pin 0, analog/digital/lcd/csd

E1 NC NC Do not connect

E2 P1.2 GPIO Port 1 Pin 2, analog/digital/lcd/csd

E3 P1.3 GPIO Port 1 Pin 3, analog/digital/lcd/csd

E4 P1.4 GPIO Port 1 Pin 4, analog/digital/lcd/csd

E5 P1.5 GPIO Port 1 Pin 5, analog/digital/lcd/csd

E6 P1.6 GPIO Port 1 Pin 6, analog/digital/lcd/csd

E7 P2.4 GPIO Port 2 Pin 4, analog/digital/lcd/csd

E8 P5.1 GPIO Port 5 Pin 1, analog/digital/lcd/csd

E9 VSSD GROUND Digital ground

F1 NC NC Do not connect

F2 VSSD GROUND Digital ground

F3 P0.7 GPIO Port 0 Pin 7, analog/digital/lcd/csd

F4 P0.3 GPIO Port 0 Pin 3, analog/digital/lcd/csd

F5 P1.0 GPIO Port 1 Pin 0, analog/digital/lcd/csd

F6 P1.1 GPIO Port 1 Pin 1, analog/digital/lcd/csd

F7 VSSR GROUND Radio ground

F8 VSSR GROUND Radio ground

F9 VDDR POWER 1.9-V to 5.5-V radio supply

G1 NC NC Do not connect

G2 P0.6 GPIO Port 0 Pin 6, analog/digital/lcd/csd

G3 VDDD POWER 1.71-V to 5.5-V digital supply

G4 P0.2 GPIO Port 0 Pin 2, analog/digital/lcd/csd

G5 VSSD GROUND Digital ground

Table 2.  PSoC 4200_BL Pin List (WLCSP Package) (continued) 

Pin Name Type Description
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The selection of peripheral function for different GPIO pins is given in Table 4.

Table 4.  Port Pin Connections 

Name Analog
Digital

GPIO Active #0 Active #1 Active #2 Deep Sleep #0 Deep Sleep #1

P0.0 COMP0_INP GPIO TCPWM0_P[3] SCB1_UART_RX[1] – SCB1_I2C_SDA[1] SCB1_SPI_MOSI[1]

P0.1 COMP0_INN GPIO TCPWM0_N[3] SCB1_UART_TX[1] – SCB1_I2C_SCL[1] SCB1_SPI_MISO[1]

P0.2 – GPIO TCPWM1_P[3] SCB1_UART_RTS[1] – COMP0_OUT[0] SCB1_SPI_SS0[1]

P0.3 – GPIO TCPWM1_N[3] SCB1_UART_CTS[1] – COMP1_OUT[0] SCB1_SPI_SCLK[1]

P0.4 COMP1_INP GPIO TCPWM1_P[0] SCB0_UART_RX[1] EXT_CLK[0]/
ECO_OUT[0] SCB0_I2C_SDA[1] SCB0_SPI_MOSI[1]

P0.5 COMP1_INN GPIO TCPWM1_N[0] SCB0_UART_TX[1] – SCB0_I2C_SCL[1] SCB0_SPI_MISO[1]

P0.6 – GPIO TCPWM2_P[0] SCB0_UART_RTS[1] – SWDIO[0] SCB0_SPI_SS0[1]

P0.7 – GPIO TCPWM2_N[0] SCB0_UART_CTS[1] – SWDCLK[0] SCB0_SPI_SCLK[1]

P1.0 CTBm1_OA0_INP GPIO TCPWM0_P[1] – – COMP0_OUT[1] WCO_OUT[2]

P1.1 CTBm1_OA0_INN GPIO TCPWM0_N[1] – – COMP1_OUT[1] SCB1_SPI_SS1

P1.2 CTBm1_OA0_OUT GPIO TCPWM1_P[1] – – – SCB1_SPI_SS2

P1.3 CTBm1_OA1_OUT GPIO TCPWM1_N[1] – – – SCB1_SPI_SS3

P1.4 CTBm1_OA1_INN GPIO TCPWM2_P[1] SCB0_UART_RX[0] – SCB0_I2C_SDA[0] SCB0_SPI_MOSI[1]

P1.5 CTBm1_OA1_INP GPIO TCPWM2_N[1] SCB0_UART_TX[0] – SCB0_I2C_SCL[0] SCB0_SPI_MISO[1]

P1.6 CTBm1_OA0_INP GPIO TCPWM3_P[1] SCB0_UART_RTS[0] – – SCB0_SPI_SS0[1]

P1.7 CTBm1_OA1_INP GPIO TCPWM3_N[1] SCB0_UART_CTS[0] – – SCB0_SPI_SCLK[1]

P2.0 CTBm0_OA0_INP GPIO – – – – SCB0_SPI_SS1

P2.1 CTBm0_OA0_INN GPIO – – – – SCB0_SPI_SS2

P2.2 CTBm0_OA0_OUT GPIO – – – WAKEUP SCB0_SPI_SS3

P2.3 CTBm0_OA1_OUT GPIO – – – – WCO_OUT[1]

P2.4 CTBm0_OA1_INN GPIO – – – – –

P2.5 CTBm0_OA1_INP GPIO – – – – –

P2.6 CTBm0_OA0_INP GPIO – – – – –

P2.7 CTBm0_OA1_INP GPIO – – EXT_CLK[1]/ECO_OUT[
1] – –

P3.0 SARMUX_0 GPIO TCPWM0_P[2] SCB0_UART_RX[2] – SCB0_I2C_SDA[2] –

P3.1 SARMUX_1 GPIO TCPWM0_N[2] SCB0_UART_TX[2] – SCB0_I2C_SCL[2] –

P3.2 SARMUX_2 GPIO TCPWM1_P[2] SCB0_UART_RTS[2] – – –

P3.3 SARMUX_3 GPIO TCPWM1_N[2] SCB0_UART_CTS[2] – – –

P3.4 SARMUX_4 GPIO TCPWM2_P[2] SCB1_UART_RX[2] – SCB1_I2C_SDA[2] –

P3.5 SARMUX_5 GPIO TCPWM2_N[2] SCB1_UART_TX[2] – SCB1_I2C_SCL[2] –

P3.6 SARMUX_6 GPIO TCPWM3_P[2] SCB1_UART_RTS[2] – – –

P3.7 SARMUX_7 GPIO TCPWM3_N[2] SCB1_UART_CTS[2] – – WCO_OUT[0]

P4.0 CMOD GPIO TCPWM0_P[0] SCB1_UART_RTS[0] – – SCB1_SPI_MOSI[0]

P4.1 CTANK GPIO TCPWM0_N[0] SCB1_UART_CTS[0] – – SCB1_SPI_MISO[0]

P5.0 – GPIO TCPWM3_P[0] SCB1_UART_RX[0] EXTPA_EN SCB1_I2C_SDA[0] SCB1_SPI_SS0[0]

P5.1 – GPIO TCPWM3_N[0] SCB1_UART_TX[0] EXT_CLK[2]/ECO_OUT[
2] SCB1_I2C_SCL[0] SCB1_SPI_SCLK[0]

P6.0_XTAL32O – GPIO – – – – –

P6.1_XTAL32I – GPIO – – – – –
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XRES 

SID83 FGPIOUT2
GPIO Fout; 1.7 VVDD 3.3 V. 
Fast-Strong mode

– – 16.7 MHz 90/10%, 25-pF load, 60/40 
duty cycle

SID84 FGPIOUT3
GPIO Fout; 3.3 V VDD 5.5 V. 
Slow-Strong mode

– – 7 MHz 90/10%, 25-pF load, 60/40 
duty cycle

SID85 FGPIOUT4
GPIO Fout; 1.7 V VDD 3.3 V. 
Slow-Strong mode

– – 3.5 MHz 90/10%, 25-pF load, 60/40 
duty cycle

SID86 FGPIOIN
GPIO input operating frequency;
1.71 V VDD 5.5 V

– – 48 MHz 90/10% VIO

Table 9.  GPIO AC Specifications  (continued) 

Spec ID# Parameter Description Min Typ Max Units Details/
Conditions

Table 10.  OVT GPIO DC Specifications (P5_0 and P5_1 Only)

Spec ID# Parameter Description Min Typ Max Units Details/
Conditions

SID71A IIL
Input leakage current (absolute value), 
VIH > VDD

– – 10 µA
25 °C, 
VDD = 0 V, VIH= 3.0 V

SID66A VOL Output voltage LOW level – – 0.4 V
IOL = 20-mA, VDD > 
2.9-V 

Table 11.  OVT GPIO AC Specifications (P5_0 and P5_1 Only)

Spec ID# Parameter Description Min Typ Max Units Details/
Conditions

SID78A TRISE_OVFS Output rise time in Fast-Strong mode 1.5 – 12 ns
25-pF load, 
10%–90%, 
VDD=3.3-V

SID79A TFALL_OVFS Output fall time in Fast-Strong mode 1.5 – 12 ns
25-pF load, 
10%–90%, 
VDD=3.3-V

SID80A TRISSS Output rise time in Slow-Strong mode 10 – 60 ns
25-pF load, 
10%–90%, 
VDD=3.3-V

SID81A TFALLSS Output fall time in Slow-Strong mode 10 – 60 ns
25-pF load, 
10%–90%, 
VDD=3.3-V

SID82A FGPIOUT1
GPIO FOUT; 3.3 V ≤ VDD ≤ 5.5 V
Fast-Strong mode – – 24 MHz

90/10%, 25-pF load, 
60/40 duty cycle

SID83A FGPIOUT2
GPIO FOUT; 1.71 V ≤ VDD ≤ 3.3 V
Fast-Strong mode – – 16 MHz

90/10%, 25-pF load, 
60/40 duty cycle

Table 12.  XRES DC Specifications

Spec ID# Parameter Description Min Typ Max Units Details/
Conditions

SID87 VIH Input voltage HIGH threshold 0.7 × VDDD – – V CMOS input

SID88 VIL Input voltage LOW threshold – – 0.3 × VDDD V CMOS input

SID89 Rpullup Pull-up resistor 3.5 5.6 8.5 kΩ –

SID90 CIN Input capacitance – 3 – pF –

SID91 VHYSXRES Input voltage hysteresis – 100 – mV –

SID92 IDIODE
Current through protection diode to 
VDDD/VSS

– – 100 µA –
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Temperature Sensor

SAR ADC

SID150 ICMP3 Block current in ultra low-power mode – 6 – µA

VDDD ≥ 2.6 V for 
Temp < 0°C, 

VDDD ≥ 1.8 V for 
Temp > 0 °C

SID151 ZCMP DC input impedance of comparator 35 – – MΩ –

Table 15.  Comparator DC Specifications[3]  (continued) 

Spec ID# Parameter Description Min Typ Max Units Details/
Conditions

Note
4. ULP LCOMP operating conditions:

- VDDD 2.6 V-5.5 V for datasheet temp range < 0 °C
- VDDD 1.8 V-5.5 V for datasheet temp range ≥ 0 °C

Table 16.  Comparator AC Specifications[4] 

Spec ID# Parameter Description Min Typ Max Units Details/
Conditions

SID152 TRESP1
Response time, normal mode, 50-mV 
overdrive – 38 – ns 50-mV overdrive

SID153 TRESP2
Response time, low power mode, 50-mV 
overdrive – 70 – ns 50-mV overdrive

SID154 TRESP3
Response time, ultra-low-power mode, 
50-mV overdrive – 2.3 – µs

200-mV overdrive. 
VDDD ≥ 2.6 V for 
Temp < 0°C, 
VDDD ≥ 1.8 V for 
Temp > 0 °C

Table 17.  Temperature Sensor Specifications 

Spec ID# Parameter Description Min Typ Max Units Details/Conditions

SID155 TSENSACC Temperature sensor accuracy –5 ±1 5 °C –40 to +85 °C

Table 18.  SAR ADC DC Specifications

Spec ID# Parameter Description Min Typ Max Units Details/Conditions

SID156 A_RES Resolution – – 12 bits –

SID157 A_CHNIS_S Number of channels - single-ended – – 16 – 8 full-speed

SID158 A-CHNKS_D Number of channels - differential – – 8 – Diff inputs use 
neighboring I/O

SID159 A-MONO Monotonicity – – – – Yes

SID160 A_GAINERR Gain error – – ±0.1 %
With external 
reference. 

SID161 A_OFFSET Input offset voltage – – 2 mV
Measured with 1-V 
VREF

SID162 A_ISAR Current consumption – – 1 mA –

SID163 A_VINS Input voltage range - single-ended VSS – VDDA V –

SID164 A_VIND Input voltage range - differential VSS – VDDA V –

SID165 A_INRES Input resistance – – 2.2 kΩ –

SID166 A_INCAP Input capacitance – – 10 pF –

SID312 VREFSAR Trimmed internal reference to SAR –1 – 1 % Percentage of Vbg 
(1.024-V)
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I2C  

LCD Direct Drive

    

Table 26.  PWM AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID214 TPWMFREQ Operating frequency FCLK – 48 MHz –

SID215 TPWMPWINT Pulse width (internal) 2 × TCLK – – ns –

SID216 TPWMEXT Pulse width (external) 2 × TCLK – – ns –

SID217 TPWMKILLINT Kill pulse width (internal) 2 × TCLK – – ns –

SID218 TPWMKILLEXT Kill pulse width (external) 2 × TCLK – – ns –

SID219 TPWMEINT Enable pulse width (internal) 2 × TCLK – – ns –

SID220 TPWMENEXT Enable pulse width (external) 2 × TCLK – – ns –

SID221 TPWMRESWINT Reset pulse width (internal) 2 × TCLK – – ns –

SID222 TPWMRESWEXT Reset pulse width (external) 2 × TCLK – – ns –

Table 27.  Fixed I2C DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID223 II2C1 Block current consumption at 100 kHz – – 50 µA –

SID224 II2C2 Block current consumption at 400 kHz – – 155 µA –

SID225 II2C3 Block current consumption at 1 Mbps – – 390 µA –

SID226 II2C4 I2C enabled in Deep Sleep mode – – 1.4 µA –

Table 28.  Fixed I2C AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID227 FI2C1 Bit rate – – 1 Mbps –

Table 29.  LCD Direct Drive DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID228 ILCDLOW Operating current in low-power mode – 17.5 – µA
16 × 4 small segment 
display at 50 Hz

SID229 CLCDCAP
LCD capacitance per segment/common 
driver – 500 5000 pF –

SID230 LCDOFFSET Long-term segment offset – 20 – mV –

SID231 ILCDOP1
LCD system operating current
VBIAS = 5 V. – 2 – mA

32 × 4 segments. 
50 Hz at 25 °C

SID232 ILCDOP2
LCD system operating current.
VBIAS = 3.3 V – 2 – mA

32 × 4 segments
50 Hz at 25 °C

Table 30.  LCD Direct Drive AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID233 FLCD LCD frame rate 10 50 150 Hz –

Table 31.  Fixed UART DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID234 IUART1 Block current consumption at 100 kbps – – 55 µA –

SID235 IUART2
Block current consumption at 
1000 kbps – – 360 µA –
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Voltage Monitors  

SWD Interface 

Internal Main Oscillator

Table 43.  Voltage Monitor DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID265 VLVI1 LVI_A/D_SEL[3:0] = 0000b 1.71 1.75 1.79 V –

SID266 VLVI2 LVI_A/D_SEL[3:0] = 0001b 1.76 1.80 1.85 V –

SID267 VLVI3 LVI_A/D_SEL[3:0] = 0010b 1.85 1.90 1.95 V –

SID268 VLVI4 LVI_A/D_SEL[3:0] = 0011b 1.95 2.00 2.05 V –

SID269 VLVI5 LVI_A/D_SEL[3:0] = 0100b 2.05 2.10 2.15 V –

SID270 VLVI6 LVI_A/D_SEL[3:0] = 0101b 2.15 2.20 2.26 V –

SID271 VLVI7 LVI_A/D_SEL[3:0] = 0110b 2.24 2.30 2.36 V –

SID272 VLVI8 LVI_A/D_SEL[3:0] = 0111b 2.34 2.40 2.46 V –

SID273 VLVI9 LVI_A/D_SEL[3:0] = 1000b 2.44 2.50 2.56 V –

SID274 VLVI10 LVI_A/D_SEL[3:0] = 1001b 2.54 2.60 2.67 V –

SID2705 VLVI11 LVI_A/D_SEL[3:0] = 1010b 2.63 2.70 2.77 V –

SID276 VLVI12 LVI_A/D_SEL[3:0] = 1011b 2.73 2.80 2.87 V –

SID277 VLVI13 LVI_A/D_SEL[3:0] = 1100b 2.83 2.90 2.97 V –

SID278 VLVI14 LVI_A/D_SEL[3:0] = 1101b 2.93 3.00 3.08 V –

SID279 VLVI15 LVI_A/D_SEL[3:0] = 1110b 3.12 3.20 3.28 V –

SID280 VLVI16 LVI_A/D_SEL[3:0] = 1111b 4.39 4.50 4.61 V –

SID281 LVI_IDD Block current – – 100 µA –

Table 44.  Voltage Monitor AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID282 TMONTRIP Voltage monitor trip time – – 1 µs –

Table 45.  SWD Interface Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID283 F_SWDCLK1 3.3 V  VDD  5.5 V – – 14 MHz SWDCLK ≤ 1/3 CPU 
clock frequency

SID284 F_SWDCLK2 1.71 V  VDD  3.3 V – – 7 MHz SWDCLK ≤ 1/3 CPU 
clock frequency

SID285 T_SWDI_SETUP T = 1/f SWDCLK 0.25 × T – – ns –

SID286 T_SWDI_HOLD T = 1/f SWDCLK 0.25 × T – – ns –

SID287 T_SWDO_VALID T = 1/f SWDCLK – – 0.5 × T ns –

SID288 T_SWDO_HOLD T = 1/f SWDCLK 1 – – ns –

Table 46.  IMO DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID289 IIMO1 IMO operating current at 48 MHz – – 1000 µA –

SID290 IIMO2 IMO operating current at 24 MHz – – 325 µA –

SID291 IIMO3 IMO operating current at 12 MHz – – 225 µA –

SID292 IIMO4 IMO operating current at 6 MHz – – 180 µA –

SID293 IIMO5 IMO operating current at 3 MHz – – 150 µA –
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Internal Low-Speed Oscillator  

 

Table 47.  IMO AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID296 FIMOTOL3
Frequency variation from 3 to 
48 MHz

– – ±2 % With API-called 
calibration

SID297 FIMOTOL3 IMO startup time – – 12 µs –

Table 48.  ILO DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID298 IILO2 ILO operating current at 32 kHz – 0.3 1.05 µA –

Table 49.  ILO AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID299 TSTARTILO1 ILO startup time – – 2 ms –

SID300 FILOTRIM1 32-kHz trimmed frequency 15 32 50 kHz –

Table 50.  External Clock Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID301 ExtClkFreq External clock input frequency 0 – 48 MHz CMOS input level only

SID302 ExtClkDuty Duty cycle; Measured at VDD/2 45 – 55 % CMOS input level only

Table 51.  UDB AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

Data Path performance

SID303 FMAX-TIMER
Max frequency of 16-bit timer in a 
UDB pair – – 48 MHz –

SID304 FMAX-ADDER
Max frequency of 16-bit adder in a 
UDB pair – – 48 MHz –

SID305 FMAX_CRC
Max frequency of 16-bit CRC/PRS in 
a UDB pair – – 48 MHz –

PLD Performance in UDB

SID306 FMAX_PLD
Max frequency of 2-pass PLD function 
in a UDB pair – – 48 MHz –

Clock to Output Performance

SID307 TCLK_OUT_UDB1
Prop. delay for clock in to data out at 
25 °C, Typical – 15 – ns –

SID308 TCLK_OUT_UDB2
Prop. delay for clock in to data out, 
Worst case – 25 – ns –
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SID356 RXSE2 Receiver spurious emission
1.0 GHz to 12.75 GHz – – –47 dBm

1-MHz measurement 
bandwidth
ETSI EN300 328 V1.8.1

RF Transmitter Specifications

SID357 TXP, ACC RF power accuracy – ±1 – dB –

SID358 TXP, RANGE RF power control range – 20 – dB –

SID359 TXP, 0dBm Output power, 0-dB Gain setting (PA7) – 0 – dBm –

SID360 TXP, MAX
Output power, maximum power setting 
(PA10) – 3 – dBm –

SID361 TXP, MIN
Output power, minimum power setting 
(PA1) – –18 – dBm –

SID362 F2AVG
Average frequency deviation for 
10101010 pattern 185 – – kHz

RF-PHY Specification 
(TRM-LE/CA/05/C)

SID363 F1AVG
Average frequency deviation for 
11110000 pattern 225 250 275 kHz

RF-PHY Specification 
(TRM-LE/CA/05/C)

SID364 EO Eye opening = ∆F2AVG/∆F1AVG 0.8 – –
RF-PHY Specification 
(TRM-LE/CA/05/C)

SID365 FTX, ACC Frequency accuracy –150 – 150 kHz
RF-PHY Specification 
(TRM-LE/CA/06/C)

SID366 FTX, MAXDR Maximum frequency drift –50 – 50 kHz RF-PHY Specification 
(TRM-LE/CA/06/C)

SID367 FTX, INITDR Initial frequency drift –20 – 20 kHz RF-PHY Specification 
(TRM-LE/CA/06/C)

SID368 FTX, DR Maximum drift rate –20 – 20 kHz/
50 µs

RF-PHY Specification 
(TRM-LE/CA/06/C)

SID369 IBSE1 In-band spurious emission at 2-MHz 
offset – – –20 dBm RF-PHY Specification 

(TRM-LE/CA/03/C)

SID370 IBSE2 In-band spurious emission at ≥3-MHz 
offset – – -30 dBm RF-PHY Specification 

(TRM-LE/CA/03/C)

SID371 TXSE1 Transmitter spurious emissions 
(average), <1.0 GHz – – -55.5 dBm FCC-15.247

SID372 TXSE2 Transmitter spurious emissions 
(average), >1.0 GHz – – -41.5 dBm FCC-15.247

RF Current Specifications

SID373 IRX Receive current in normal mode – 18.7 – mA –

SID373A IRX_RF Radio receive current in normal mode – 16.4 – mA Measured at VDDR

SID374 IRX, HIGHGAIN Receive current in high-gain mode – 21.5 – mA –

SID375 ITX, 3dBm TX current at 3-dBm setting (PA10) – 20 – mA –

SID376 ITX, 0dBm TX current at 0-dBm setting (PA7) – 16.5 – mA –

SID376A ITX_RF, 0dBm Radio TX current at 0 dBm setting 
(PA7) – 15.6 – mA Measured at VDDR

SID376B ITX_RF, 0dBm Radio TX current at 0 dBm excluding 
Balun loss – 14.2 – mA Guaranteed by design 

simulation

SID377 ITX,-3dBm TX current at –3-dBm setting (PA4) – 15.5 – mA –

Table 52.  BLE Subsystem (continued) 

Spec ID# Parameter Description Min Typ Max Units Details/
Conditions
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Ordering Information

The PSoC 4200_BL part numbers and features are listed in Table 55. 
Table 55.  PSoC 4200_BL Part Numbers
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CY8C4247LQI-BL473 48 4.1 128 16 4 4 – – – 1 Msps – 2 4 2 36 QFN 85 °C

CY8C4247FNI-BL473 48 4.1 128 16 4 4 – – – 1 Msps – 2 4 2 36 CSP 85 °C

CY8C4247LQI-BL453 48 4.1 128 16 4 4 1 – – 1 Msps – 2 4 2 36 QFN 85 °C

CY8C4247LQI-BL463 48 4.1 128 16 4 4 – – 1 1 Msps – 2 4 2 36 QFN 85 °C

CY8C4247LQI-BL483 48 4.1 128 16 4 4 1 – 1 1 Msps – 2 4 2 36 QFN 85 °C

CY8C4247LQI-BL493 48 4.1 128 16 4 4 1 1 1 1 Msps – 2 4 2 36 QFN 85 °C

CY8C4247FNI-BL483 48 4.1 128 16 4 4 1 – 1 1 Msps – 2 4 2 36 68-CSP 85 °C

CY8C4247FNI-BL493 48 4.1 128 16 4 4 1 1 1 1 Msps – 2 4 2 36 68-CSP 85 °C

CY8C4247FNQ-BL483 48 4.1 128 16 4 4 1 – 1 1 Msps – 2 4 2 36 68-CSP 105 °C

CY8C4247LQQ-BL483 48 4.1 128 16 4 4 1 – 1 1 Msps – 2 4 2 36 QFN 105 °C

CY8C4247FLI-BL493 48 4.1 128 16 4 4 1 1 1 1 Msps – 2 4 2 36 Thin 
68-CSP

85 °C

CY8C4248LQI-BL473 48 4.1 256 32 4 4 – – – 1 Msps 1 2 4 2 36 QFN 85 °C

CY8C4248LQI-BL453 48 4.1 256 32 4 4 1 – – 1 Msps 1 2 4 2 36 QFN 85 °C

CY8C4248LQI-BL483 48 4.1 256 32 4 4 1 – 1 1 Msps 1 2 4 2 36 QFN 85 °C

CY8C4248FNI-BL483 48 4.1 256 32 4 4 1 – 1 1 Msps 1 2 4 2 36 76-CSP 85 °C

CY8C4248FLI-BL483 48 4.1 256 32 4 4 1 – 1 1 Msps 1 2 4 2 36 Thin 
76-CSP

85 °C

CY8C4248LQI-BL543 48 4.2 256 32 – 2 – – – 1 Msps 1 – 4 2 36 QFN 85 °C

CY8C4248FNI-BL543 48 4.2 256 32 – 2 – – – 1 Msps 1 – 4 2 36 76-CSP 85 °C

CY8C4248LQI-BL573 48 4.2 256 32 4 4 – – – 1 Msps 1 2 4 2 36 QFN 85 °C

CY8C4248FNI-BL573 48 4.2 256 32 4 4 – – – 1 Msps 1 2 4 2 36 76-CSP 85 °C

CY8C4248LQI-BL553 48 4.2 256 32 4 4 1 – – 1 Msps 1 2 4 2 36 QFN 85 °C

CY8C4248FNI-BL553 48 4.2 256 32 4 4 1 – – 1 Msps 1 2 4 2 36 76-CSP 85 °C

CY8C4248LQI-BL563 48 4.2 256 32 4 4 – – 1 1 Msps 1 2 4 2 36 QFN 85 °C

CY8C4248FNI-BL563 48 4.2 256 32 4 4 – – 1 1 Msps 1 2 4 2 36 76-CSP 85 °C

CY8C4248LQI-BL583 48 4.2 256 32 4 4 1 – 1 1 Msps 1 2 4 2 36 QFN 85 °C

CY8C4248FNI-BL583 48 4.2 256 32 4 4 1 – 1 1 Msps 1 2 4 2 36 76-CSP 85 °C

CY8C4248FLI-BL583 48 4.2 256 32 4 4 1 – 1 1 Msps 1 2 4 2 36 Thin 
76-CSP

85 °C

CY8C4248LQQ-BL583 48 4.2 256 32 4 4 1 – 1 1 Msps 1 2 4 2 36 QFN 105 °C

CY8C4248FNQ-BL583 48 4.2 256 32 4 4 1 – 1 1 Msps 1 2 4 2 36 76-CSP 105 °C

CY8C4248LQI-BL593 48 4.2 256 32 4 4 1 1 1 1 Msps 1 2 4 2 36 QFN 85 °C

CY8C4248FNI-BL593 48 4.2 256 32 4 4 1 1 1 1 Msps 1 2 4 2 36 76-CSP 85 °C
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Figure 8.  56-Pin QFN 7 × 7 × 0.6 mm

The center pad on the QFN package should be connected to ground (VSS) for best mechanical, thermal, and electrical performance.

1.         HATCH AREA IS SOLDERABLE EXPOSED PAD

NOTES:

2. BASED ON REF JEDEC # MO-248

3. ALL DIMENSIONS ARE IN MILLIMETERS 

SIDE VIEWTOP VIEW BOTTOM VIEW

001-58740 *C
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WLCSP Compatibility

The PSoC 4XXX_BLE family has products with 128 KB (16KB SRAM) and 256 KB (32KB SRAM) Flash. Package pin-outs and sizes
are identical for the 56-pin QFN package but are different in one dimension for the 68-ball WLCSP. 

The 256KB Flash product has an extra column of balls which are required for mechanical integrity purposes in the Chip-Scale package.
With consideration for this difference, the land pattern on the PCB may be designed such that either product may be used with no
change to the PCB design. 

Figure 9 shows the 128KB and 256 KB Flash CSP packages.

Figure 9.  128KB and 256 KB Flash CSP Packages

The rightmost column of (all NC, No Connect) balls in the 256K BLE WLCSP is for mechanical integrity purposes. The package is
thus wider (3.2 mm versus 2.8 mm). All other dimensions are identical. Cypress will provide layout symbols for PCB layout.

The scheme in Figure 9 is implemented to design the PCB for the 256K BLE package with the appropriate space requirements thus
allowing use of either package at a later time without redesigning the Printed Circuit Board.

128K BLE 256K BLE

CONNECTED PADS
NC PADS
PACKAGE CENTER
PACK BOUNDARY
FIDUCIAL FOR 128K
FIDUCIAL FOR 256K
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Figure 12.  76-Ball WLCSP Package Outline

N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX 

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,

WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW, 

 DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW. 

"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND 

SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION. 

SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.

"e" REPRESENTS THE SOLDER BALL GRID PITCH.

DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A 

SOLDER BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.

"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED SOLDER

A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK 

8.

7.

6.

NOTES:

5.

4.

3.

2.

1. ALL DIMENSIONS ARE IN MILLIMETERS.
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METALIZED  MARK, INDENTATION OR OTHER MEANS.
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Document Conventions

Units of Measure

Table 61.  Units of Measure

Symbol Unit of Measure

°C degrees Celsius

dB decibel

fF femto farad

Hz hertz

KB 1024 bytes

kbps kilobits per second

Khr kilohour

kHz kilohertz

k kilo ohm

ksps kilosamples per second

LSB least significant bit

Mbps megabits per second

MHz megahertz

M mega-ohm

Msps megasamples per second

µA microampere

µF microfarad

µH microhenry

µs microsecond

µV microvolt

µW microwatt

mA milliampere

ms millisecond

mV millivolt

nA nanoampere

ns nanosecond

nV nanovolt

 ohm

pF picofarad

ppm parts per million

ps picosecond

s second

sps samples per second

sqrtHz square root of hertz

V volt



PSoC® 4: 4200_BLE
Family Datasheet

Document Number: 002-23053 Rev. ** Page 48 of 49

Revision History

Description Title: PSoC® 4: 4200_BLE Family Datasheet Programmable System-on-Chip (PSoC®)
Document Number: 002-23053

Revision ECN Orig. of 
Change

Submission 
Date Description of Change

** 6078076 PMAD/
WKA 02/22/2018 New datasheet



Document Number: 002-23053 Rev. ** Revised February 22, 2018 Page 49 of 49

PSoC® 4: 4200_BLE
Family Datasheet

© Cypress Semiconductor Corporation, 2018. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including Spansion LLC ("Cypress").  This document, including
any software or firmware included or referenced in this document ("Software"), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries worldwide.
Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual
property rights.  If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress hereby
grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and
reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either
directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress's patents that are infringed by the Software (as provided
by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products.  Any other use, reproduction, modification, translation, or compilation of the
Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing
device can be absolutely secure.  Therefore, despite security measures implemented in Cypress hardware or software products, Cypress does not assume any liability arising out of any security breach,
such as unauthorized access to or use of a Cypress product.  In addition, the products described in these materials may contain design defects or errors known as errata which may cause the product
to deviate from published specifications.  To the extent permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any
liability arising out of the application or use of any product or circuit described in this document.  Any information provided in this document, including any sample design information or programming
code, is provided only for reference purposes.  It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this
information and any resulting product.  Cypress products are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons, weapons
systems, nuclear installations, life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances
management, or other uses where the failure of the device or system could cause personal injury, death, or property damage ("Unintended Uses").  A critical component is any component of a device
or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety or effectiveness.  Cypress is not liable, in whole or in part, and you
shall and hereby do release Cypress from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress products.  You shall indemnify and hold Cypress harmless from
and against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.

Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office 
closest to you, visit us at Cypress Locations.

Products

Arm® Cortex® Microcontrollers cypress.com/arm

Automotive cypress.com/automotive

Clocks & Buffers cypress.com/clocks

Interface cypress.com/interface

Internet of Things cypress.com/iot

Memory cypress.com/memory

Microcontrollers cypress.com/mcu

PSoC cypress.com/psoc

Power Management ICs cypress.com/pmic

Touch Sensing cypress.com/touch

USB Controllers cypress.com/usb

Wireless Connectivity cypress.com/wireless

PSoC® Solutions

PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community

Community | Projects | Video | Blogs | Training | Components

Technical Support

cypress.com/support

http://www.cypress.com/go/products
http://www.cypress.com/go/locations
http://www.cypress.com/go/products
http://www.cypress.com/products/32-bit-arm-cortex-mcus
http://www.cypress.com/go/products
http://www.cypress.com/applications/automotive-solutions
http://www.cypress.com/products/clocks-buffers
http://www.cypress.com/products/interface
http://www.cypress.com/internet-things-iot
http://www.cypress.com/products/memory-products
http://www.cypress.com/mcu
http://www.cypress.com/psoc/
http://www.cypress.com/products/power-management
http://www.cypress.com/products/touch-sensing
http://www.cypress.com/products/usb-controllers
http://www.cypress.com/products/wireless-connectivity
http://www.cypress.com/psoc
http://www.cypress.com/psoc
http://www.cypress.com/psoc
http://www.cypress.com/products/psoc-1
http://www.cypress.com/products/psoc-3
http://www.cypress.com/products/psoc-4
http://www.cypress.com/products/32-bit-arm-cortex-m3-psoc-5lp
http://cypress.com/psoc6
http://www.cypress.com/cdc
https://community.cypress.com/welcome
http://www.cypress.com/projects
http://www.cypress.com/video-library
http://www.cypress.com/blog
http://www.cypress.com/training
http://www.cypress.com/cdc/community-components
http://www.cypress.com/support
http://www.cypress.com/support

