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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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Analog Blocks

12-bit SAR ADC

The 12-bit, 1-Msps SAR ADC can operate at a maximum clock
rate of 18 MHz and requires a minimum of 18 clocks at that
frequency to do a 12-bit conversion.

The block functionality is augmented for the user by adding a
reference buffer to it (trimmable to ±1%) and by providing the
choice of three internal voltage references, VDD, VDD/2, and
VREF (nominally 1.024 V), as well as an external reference
through a GPIO pin. The Sample-and-Hold (S/H) aperture is
programmable; it allows the gain bandwidth requirements of the
amplifier driving the SAR inputs, which determine its settling
time, to be relaxed if required. System performance will be 65 dB
for true 12-bit precision provided appropriate references are
used and system noise levels permit it. To improve the perfor-
mance in noisy conditions, it is possible to provide an external
bypass (through a fixed pin location) for the internal reference
amplifier. 

The SAR is connected to a fixed set of pins through an 8-input
sequencer. The sequencer cycles through the selected channels
autonomously (sequencer scan) and does so with zero switching
overhead (that is, the aggregate sampling bandwidth is equal to
1 Msps whether it is for a single channel or distributed over
several channels). The sequencer switching is effected through
a state machine or through firmware-driven switching. A feature
provided by the sequencer is the buffering of each channel to
reduce CPU interrupt-service requirements. To accommodate
signals with varying source impedances and frequencies, it is
possible to have different sample times programmable for each
channel. Also, the signal range specification through a pair of
range registers (low and high range values) is implemented with
a corresponding out-of-range interrupt if the digitized value
exceeds the programmed range; this allows fast detection of
out-of-range values without having to wait for a sequencer scan
to be completed and the CPU to read the values and check for
out-of-range values in software.

The SAR is able to digitize the output of the on-chip temperature
sensor for calibration and other temperature-dependent
functions. The SAR is not available in Deep Sleep and Hibernate
modes as it requires a high-speed clock (up to 18 MHz). The
SAR operating range is 1.71 to 5.5 V.

Figure 4. SAR ADC System Diagram

Opamps (CTBm Block)

PSoC 42X8_BLE has four opamps with Comparator modes,
which allow most common analog functions to be performed
on-chip, eliminating external components. PGAs, voltage
buffers, filters, transimpedance amplifiers, and other functions
can be realized with external passives saving power, cost, and
space. The on-chip opamps are designed with enough
bandwidth to drive the sample-and-hold circuit of the ADC
without requiring external buffering.

Temperature Sensor

PSoC 4200_BL has an on-chip temperature sensor. This
consists of a diode, which is biased by a current source that can
be disabled to save power. The temperature sensor is connected

to the ADC, which digitizes the reading and produces a temper-
ature value by using a Cypress-supplied software that includes
calibration and linearization.

Low-Power Comparators

PSoC 4200_BL has a pair of low-power comparators, which can
also operate in Deep Sleep and Hibernate modes. This allows
the analog system blocks to be disabled while retaining the ability
to monitor external voltage levels during low-power modes. The
comparator outputs are normally synchronized to avoid metasta-
bility unless operating in an asynchronous power mode
(Hibernate) where the system wake-up circuit is activated by a
comparator-switch event.

S
A

R
M

U
X

P
or

t 
3 

(8
 in

p
ut

s)

vp
lu

s
vm

in
u

sP
0

P
7

Data and 
Status Flags

Reference 
Selection

External 
Reference 

and 
Bypass 

(optional )

POS

NEG

SAR Sequencer

SARADC

Inputs from other Ports

VDD/2 VDDD VREF

AHB System Bus and Programmable Logic 
Interconnect

Sequencing 
and Control



PSoC® 4: 4200_BLE
Family Datasheet

Document Number: 002-23053 Rev. ** Page 11 of 49

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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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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Electrical Specifications

Absolute Maximum Ratings 

Device-Level Specifications

All specifications are valid for –40 °C  TA  85 °C and TJ  100 °C, except where noted. Specifications are valid for 1.71 V to 5.5 V,
except where noted.

Note
1. Usage above the absolute maximum conditions listed in Table 5 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.

Table 5.  Absolute Maximum Ratings[1]

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

SID1 VDDD_ABS
Analog, digital, or radio supply 
relative to VSS (VSSD = VSSA) 

–0.5 – 6 V Absolute max

SID2 VCCD_ABS
Direct digital core voltage input 
relative to VSSD

–0.5 – 1.95 V Absolute max

SID3 VGPIO_ABS GPIO voltage –0.5 – VDD +0.5 V Absolute max

SID4 IGPIO_ABS Maximum current per GPIO –25 – 25 mA Absolute max

SID5 IGPIO_injection 
GPIO injection current, Max for VIH 
> VDDD, and Min for VIL < VSS

–0.5 – 0.5 mA Absolute max, current 
injected per pin

BID57 ESD_HBM Electrostatic discharge human body 
model 2200 – – V –

BID58 ESD_CDM Electrostatic discharge charged 
device model 500 – – V –

BID61 LU Pin current for latch-up –200 – 200 mA –

Table 6.  DC Specifications

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

SID6 VDD
Power supply input voltage (VDDA = 
VDDD = VDD) 1.8 – 5.5 V With regulator enabled

SID7 VDD
Power supply input voltage unregulated 
(VDDA = VDDD = VDD) 1.71 1.8 1.89 V

Internally unregulated 
Supply

SID8 VDDR Radio supply voltage (Radio ON) 1.9 – 5.5 V –

SID8A VDDR Radio supply voltage (Radio OFF) 1.71 – 5.5 V –

SID9 VCCD
Digital regulator output voltage (for core 
logic)

– 1.8 – V –

SID10 CVCCD
Digital regulator output bypass 
capacitor

1 1.3 1.6 µF X5R ceramic or better

Active Mode, VDD = 1.71 V to 5.5 V –

SID13 IDD3 Execute from flash; CPU at 3 MHz – 2.1 – mA
T = 25 °C, 
VDD = 3.3 V

SID14 IDD4 Execute from flash; CPU at 3 MHz – – – mA T = –40 C to 85 °C

SID15 IDD5 Execute from flash; CPU at 6 MHz – 2.5 – mA T = 25 °C, 
VDD = 3.3 V

SID16 IDD6 Execute from flash; CPU at 6 MHz – – – mA T = –40 °C to 85 °C

SID17 IDD7 Execute from flash; CPU at 12 MHz – 4 – mA
T = 25 °C, 
VDD = 3.3 V

SID18 IDD8 Execute from flash; CPU at 12 MHz – – – mA T = –40 °C to 85 °C



PSoC® 4: 4200_BLE
Family Datasheet

Document Number: 002-23053 Rev. ** Page 21 of 49

GPIO

 

Note
2. VIH must not exceed VDDD + 0.2 V.

Table 8.  GPIO DC Specifications

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

SID58 VIH Input voltage HIGH threshold 0.7 × VDD – – V CMOS input

SID59 VIL Input voltage LOW threshold – – 0.3 × VDD V CMOS input

SID60 VIH LVTTL input, VDD < 2.7 V 0.7 × VDD – - V –

SID61 VIL LVTTL input, VDD < 2.7 V – – 0.3× VDD V –

SID62 VIH LVTTL input, VDD >= 2.7 V 2.0 – - V –

SID63 VIL LVTTL input, VDD >= 2.7 V – – 0.8 V –

SID64 VOH Output voltage HIGH level VDD –0.6 – – V Ioh = 4-mA at 
3.3-V VDD 

SID65 VOH Output voltage HIGH level VDD –0.5 – – V Ioh = 1-mA at 
1.8-V VDD 

SID66 VOL Output voltage LOW level – – 0.6 V Iol = 8-mA at 
3.3-V VDD

SID67 VOL Output voltage LOW level – – 0.6 V Iol = 4-mA at 
1.8-V VDD

SID68 VOL Output voltage LOW level – – 0.4 V Iol = 3-mA at 
3.3-V VDD

SID69 Rpullup Pull-up resistor 3.5 5.6 8.5 kΩ –

SID70 Rpulldown Pull-down resistor 3.5 5.6 8.5 kΩ –

SID71 IIL Input leakage current (absolute value) – – 2 nA
25 °C, 
VDD = 3.3 V

SID72 IIL_CTBM Input leakage on CTBm input pins – – 4 nA –

SID73 CIN Input capacitance – – 7 pF –

SID74 Vhysttl Input hysteresis LVTTL 25 40 mV VDD > 2.7 V

SID75 Vhyscmos Input hysteresis CMOS 0.05 × VDD – – mV –

SID76 Idiode Current through protection diode to 
VDD/VSS

– – 100 µA –

SID77 ITOT_GPIO
Maximum total source or sink chip 
current

– – 200 mA –

Table 9.  GPIO AC Specifications 

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

SID78 TRISEF Rise time in Fast-Strong mode 2 – 12 ns 3.3-V VDDD, 
CLOAD = 25-pF

SID79 TFALLF Fall time in Fast-Strong mode 2 – 12 ns 3.3-V VDDD, 
CLOAD = 25-pF

SID80 TRISES Rise time in Slow-Strong mode 10 – 60 – 3.3-V VDDD, 
CLOAD = 25-pF

SID81 TFALLS Fall time in Slow-Strong mode 10 – 60 – 3.3-V VDDD, 
CLOAD = 25-pF

SID82 FGPIOUT1
GPIO Fout; 3.3 V  VDD 5.5 V. 
Fast-Strong mode

– – 33 MHz 90/10%, 25-pF load, 60/40 
duty cycle
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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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Digital Peripherals

Timer  

Counter 

Pulse Width Modulation (PWM)  

Table 21.  Timer DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID189 ITIM1 Block current consumption at 3 MHz – – 50 µA 16-bit timer

SID190 ITIM2 Block current consumption at 12 MHz – – 175 µA 16-bit timer

SID191 ITIM3 Block current consumption at 48 MHz – – 712 µA 16-bit timer

Table 22.  Timer AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID192 TTIMFREQ Operating frequency FCLK – 48 MHz –

SID193 TCAPWINT Capture pulse width (internal) 2 × TCLK – – ns –

SID194 TCAPWEXT Capture pulse width (external) 2 × TCLK – – ns –

SID195 TTIMRES Timer resolution TCLK – – ns –

SID196 TTENWIDINT Enable pulse width (internal) 2 × TCLK – – ns –

SID197 TTENWIDEXT Enable pulse width (external) 2 × TCLK – – ns –

SID198 TTIMRESWINT Reset pulse width (internal) 2 × TCLK – – ns –

SID199 TTIMRESEXT Reset pulse width (external) 2 × TCLK – – ns –

Table 23.  Counter DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID200 ICTR1 Block current consumption at 3 MHz – – 50 µA 16-bit counter

SID201 ICTR2 Block current consumption at 12 MHz – – 175 µA 16-bit counter

SID202 ICTR3 Block current consumption at 48 MHz – – 712 µA 16-bit counter

Table 24.  Counter AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID203 TCTRFREQ Operating frequency FCLK – 48 MHz –

SID204 TCTRPWINT Capture pulse width (internal) 2 × TCLK – – ns –

SID205 TCTRPWEXT Capture pulse width (external) 2 × TCLK – – ns –

SID206 TCTRES Counter Resolution TCLK – – ns –

SID207 TCENWIDINT Enable pulse width (internal) 2 × TCLK – – ns –

SID208 TCENWIDEXT Enable pulse width (external) 2 × TCLK – – ns –

SID209 TCTRRESWINT Reset pulse width (internal) 2 × TCLK – – ns –

SID210 TCTRRESWEXT Reset pulse width (external) 2 × TCLK – – ns –

Table 25.  PWM DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID211 IPWM1 Block current consumption at 3 MHz – – 50 µA 16-bit PWM

SID212 IPWM2 Block current consumption at 12 MHz – – 175 µA 16-bit PWM

SID213 IPWM3 Block current consumption at 48 MHz – – 741 µA 16-bit PWM
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SPI Specifications

Memory

Table 32.  Fixed UART AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID236 FUART Bit rate – – 1 Mbps –

Table 33.  Fixed SPI DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID237 ISPI1 Block current consumption at 1 Mbps – – 360 µA –

SID238 ISPI2 Block current consumption at 4 Mbps – – 560 µA –

SID239 ISPI3 Block current consumption at 8 Mbps – – 600 µA –

Table 34.  Fixed SPI AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID240 FSPI
SPI operating frequency (master; 6X 
oversampling)

– – 8 MHz –

Table 35.  Fixed SPI Master Mode AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID241 TDMO MOSI valid after Sclock driving edge – – 18 ns –

SID242 TDSI
MISO valid before Sclock capturing edge. 
Full clock, late MISO sampling used 20 – – ns Full clock, late MISO 

sampling

SID243 THMO Previous MOSI data hold time 0 – – ns Referred to Slave 
capturing edge

Table 36.  Fixed SPI Slave Mode AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID244 TDMI MOSI valid before Sclock capturing edge 40 – – ns –

SID245 TDSO MISO valid after Sclock driving edge – – 42 + 3 
× TCPU

ns –

SID246 TDSO_ext
MISO valid after Sclock driving edge in 
external clock mode – – 53 ns VDD < 3.0 V

SID247 THSO Previous MISO data hold time 0 – – ns –

SID248 TSSELSCK SSEL valid to first SCK valid edge 100 – – ns –

Table 37.  Flash DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID249 VPE Erase and program voltage 1.71 – 5.5 V –

SID309 TWS48
Number of Wait states at 
32–48 MHz 

2 – – CPU execution from 
flash

SID310 TWS32
Number of Wait states at 
16–32 MHz

1 – – CPU execution from 
flash

SID311 TWS16
Number of Wait states for 
0–16 MHz

0 – –
CPU execution from 
flash
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System Resources

Power-on-Reset (POR) 

Note
5. It can take as much as 20 milliseconds to write to flash. During this time, the device should not be reset, or flash operations will be interrupted and cannot be relied 

on to have completed. Reset sources include the XRES pin, software resets, CPU lockup states and privilege violations, improper power supply levels, and watchdogs. 
Make certain that these are not inadvertently activated.

Table 38.  Flash AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID250 TROWWRITE
[5] Row (block) write time (erase and 

program)
– – 20 ms

Row (block) = 128 bytes 
for 128 KB flash devices
Row (block) = 256 bytes 
for 256 KB flash devices

SID251 TROWERASE
[5] Row erase time – – 13 ms –

SID252 TROWPROGRAM
[5] Row program time after erase – – 7 ms –

SID253 TBULKERASE
[5] Bulk erase time (256 KB) – – 35 ms –

SID254
TDEVPROG

[5] Total device program time
– – 50

seconds
256 KB 

SID254A – – 25 128 KB

SID255 FEND Flash endurance 100 K – – cycles –

SID256 FRET
Flash retention. TA  55 °C, 100 K 
P/E cycles 20 – – years –

SID257 FRET2
Flash retention. TA  85 °C, 10 K 
P/E cycles 10 – – years –

Table 39.  POR DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID258 VRISEIPOR Rising trip voltage 0.80 – 1.45 V –

SID259 VFALLIPOR Falling trip voltage 0.75 – 1.40 V –

SID260 VIPORHYST Hysteresis 15 – 200 mV –

Table 40.  POR AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID264 TPPOR_TR
PPOR response time in Active 
and Sleep modes – – 1 µs –

Table 41.  Brown-Out Detect

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

SID261 VFALLPPOR
BOD trip voltage in Active and Sleep 
modes 1.64 – – V –

SID262 VFALLDPSLP BOD trip voltage in Deep Sleep mode 1.4 – – V –

Table 42.  Hibernate Reset

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

SID263 VHBRTRIP BOD trip voltage in Hibernate mode 1.1 – – V –
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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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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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PSoC 4 devices follow the part numbering convention described in the following table. All fields are single-character alphanumeric (0,
1, 2, …, 9, A,B, …, Z) unless stated otherwise. 

Ordering Code Definitions

The Field Values are listed in the following table:

Architecture

Cypress Prefix

Family within Architecture

Speed Grade

Flash Capacity

Package Code

Temperature Range

Attributes Code

4 : PSoC 4

4 : 48 MHz

8 : 256 KB

LQ : QFN

I : Industrial

Example CY8C 4 A EDCB F BLXYZ-

2 : 4200 Family

CY8 C 

BLXYZ: Attributes

Field Description Values Meaning

CY8C Cypress Prefix

4 Architecture 4 PSoC 4

A Family within architecture 2 4200-BLE Family

B CPU Speed 4 48 MHz

C Flash Capacity 8, 7 256, 128 KB respectively

DE Package Code

FN WLCSP

LQ QFN

FL Thin CSP

F Temperature Range I Industrial

BLXYZ Attributes Code
BL400-BL499 Bluetooth 4.1 compliant

BL500-BL599 Bluetooth 4.2 compliant
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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 13.  76-Ball Thin 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.

SD

b

eE

eD

ME

N

0.22

0.381

0.40 BSC

0.40 BSC

0.25

76

9

0.28

DIMENSIONS

D1

MD

E1

E

D

A

A1

SYMBOL

0.072

MIN.

-

3.20 BSC

3.20 BSC

9

4.04 BSC

3.87 BSC

NOM.

- 0.40

0.088

MAX.

SE 0.321

0.08

METALIZED  MARK, INDENTATION OR OTHER MEANS.

 "SD" = eD/2 AND "SE" = eE/2.

PLANE PARALLEL TO DATUM C.

"SD" OR "SE" = 0.

SIZE MD X ME.

BALLS.

PIN #1 MARK

A
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TOP VIEW
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CØ0.03 M
A B

C
A1

0.05 C

0.10 C

DETAIL A

DETAIL A

eD
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SE

SD

7

6

6

A

002-10658 **
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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
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