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Welcome to E-XFL.COM

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"

Active

ARM® Cortex®-M0

32-Bit Single-Core

48MHz

12C, IrDA, LINbus, Microwire, SmartCard, SPI, SSP, UART/USART, USB
Brown-out Detect/Reset, Cap Sense, DMA, LVD, POR, PWM, SmartSense, WDT
53

128KB (128K x 8)

FLASH

16K x 8

1.71V ~ 5.5V

A/D 16x12b SAR; D/A 4x8b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP
64-TQFP (10x10)
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Watchdog Timer

A watchdog timer is implemented in the clock block running from
the ILO; this allows watchdog operation during Deep Sleep and
generates a watchdog reset if not serviced before the timeout
occurs. The watchdog reset is recorded in the Reset Cause
register.

Reset

The PSoC 4200-L can be reset from a variety of sources
including a software reset. Reset events are asynchronous and
guarantee reversion to a known state. The reset cause is
recorded in a register, which is sticky through reset and allows
software to determine the cause of the reset. An XRES pin is
reserved for external reset to avoid complications with configu-
ration and multiple pin functions during power-on or reconfigu-
ration.

Voltage Reference

The PSoC 4200-L reference system generates all internally
required references. A 1% voltage reference spec is provided for
the 12-bit ADC. To allow better signal-to-noise ratios (SNR) and
better absolute accuracy, it is possible to add an external bypass
capacitor to the internal reference using a GPIO pin or to use an
external reference for the SAR.

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 (timmable to £1%) and by providing the
choice (for the PSoC 4200-L case) of three internal voltage refer-

ences: Vpp, Vpp/2, and Vggg (nominally 1.024 V) as well as an
external reference through a GPIO pin. The Sample-and-Hold
(S/H) aperture is programmable allowing the gain bandwidth
requirements of the amplifier driving the SAR inputs, which
determine its settling time, to be relaxed if required. The system
performance will be 65 dB for true 12-bit precision if appropriate
references are used and system noise levels permit. To improve
performance 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 (expandable to 16 inputs). The sequencer cycles
through 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 buffering of each channel to reduce CPU interrupt service
requirements. To accommodate signals with varying source
impedance and frequency, it is possible to have different sample
times programmable for each channel. In addition, 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 the necessity of 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-board temper-
ature 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

AHB System Bus and Programmable Logic
Interconnect

SARSEQ
Sequencing A
y and Control Data and
2 > POS Status Flags
X—2
g 3 SARADC
: 2 : é 5 NEG
e |} 2
s g A 4 External
© xternal
18 ! n Referepce X} Reference
Selection and
Ei by Bypass
(optional)
vDD/2 VDDD VREF =

Inputs from other Ports

Document Number: 001-91686 Rev. *G

Page 6 of 46



w

—
—

—

— -
—
—
—
—

=2 CYPRESS

N

PSoC® 4: PSoC 4200-L Family
Datasheet

Embedded in Tomorrow™

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 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. The port interface is shown in Figure 7.

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

Figure 7. Port Interface
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Timer/Counter/PWM (TCPWM) Block

The TCPWM block consists of four 16-bit counters with
user-programmable period length. There is a Capture register to
record the count value at the time of an event (which may be an
I/0 event), a period register which is used to either stop or
auto-reload the counter when its count is equal to the period
register, and compare registers to generate compare value
signals, which are used as PWM duty cycle outputs. The block
also provides true and complementary outputs with program-
mable offset between them to allow use as deadband program-
mable complementary PWM outputs. It also has a Kill input to
force outputs to a predetermined state; for example, this is used
in motor drive systems when an overcurrent state is indicated
and the PWMs driving the FETs need to be shut off immediately
with no time for software intervention. The PSoC 4200-L has
eight TCPWM blocks.

Serial Communication Blocks (SCB)

The PSoC 4200-L has four SCBs, which can each implement an
I2C, UART, or SPI interface.

12C Mode: The hardware I12C block implements a full
multi-master and slave interface (it is capable of multimaster
arbitration). This block is capable of operating at speeds of up to
1 Mbps (Fast Mode Plus) and has flexible buffering options to
reduce interrupt overhead and latency for the CPU. It also
supports EzI2C that creates a mailbox address range in the
memory of the PSoC 4200-L and effectively reduces 12C commu-
nication to reading from and writing to an array in memory. In

Document Number: 001-91686 Rev. *G

addition, the block supports an 8-deep FIFO for receive and
transmit which, by increasing the time given for the CPU to read
data, greatly reduces the need for clock stretching caused by the
CPU not having read data on time. The FIFO mode is available
in all channels and is very useful in the absence of DMA.

The I12C peripheral is compatible with the I2C Standard-mode,
Fast-mode, and Fast-mode Plus devices as defined in the NXP
I2C-bus specification and user manual (UM10204). The 12C bus
I/O is implemented with GPIO in open-drain modes.

UART Mode: This is a full-feature UART operating at up to

1 Mbps. It supports automotive single-wire interface (LIN),
infrared interface (IrDA), and SmartCard (ISO7816) protocols, all
of which are minor variants of the basic UART protocol. In
addition, it supports the 9-bit multiprocessor mode that allows
addressing of peripherals connected over common RX and TX
lines. Common UART functions such as parity error, break
detect, and frame error are supported. An 8-deep FIFO allows
much greater CPU service latencies to be tolerated.

SPI Mode: The SPI mode supports full Motorola SPI, TI SSP
(essentially adds a start pulse used to synchronize SPI Codecs),
and National Microwire (half-duplex form of SPI). The SPI block
can use the FIFO.

USB Device

A Full-speed USB 2.0 device interface is provided. It has a
Control endpoint and eight other endpoints. The interface has a
USB transceiver and can be operated from the IMO obviating the
need for a crystal oscillator.
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124-BGA 68-QFN 64-TQFP 48-TQFP 48-TQFP-USB
Pin Name Pin Name Pin Name Pin Name Pin Name
C3 VSSA 61 VSSA 57 VSSA 41 VSSA 41 VSSA
C5 P1.0 62 P1.0 58 P1.0 42 P1.0 42 P1.0
BS P1.1 63 P1.1 59 P1.1 43 P1.1 43 P1.1
A5 P1.2 64 P1.2 60 P1.2 44 P1.2 44 P1.2
A4 P1.3 65 P1.3 61 P1.3 45 P1.3 45 P1.3
B4 P1.4 66 P1.4 62 P1.4 46 P1.4 46 P1.4
C4 P1.5 67 P1.5 63 P1.5 47 P1.5 47 P1.5
A3 P1.6 68 P1.6 64 P1.6 48 P1.6 48 P1.6
B3 P1.7 1 P1.7/VREF 1 P1.7/VREF 1 P1.7/VREF 1 P1.7/VREF
B1 VREF 1 P1.7/VREF 1 P1.7/VREF 1 P1.7/VREF 1 P1.7/VREF
C3 VSSA
D4 VSSA
B2 VDDA
C1 P2.0 2 P2.0 2 P2.0 2 P2.0 2 P2.0
Cc2 P2.1 3 P2.1 3 P2.1 3 P2.1 3 P2.1
D1 P2.2 4 P2.2 4 P2.2 4 P2.2 4 P2.2
D2 P2.3 5 P2.3 5 P2.3 5 P2.3 5 P2.3
D3 P2.4 6 P2.4 6 P2.4 6 P2.4 6 P2.4
E1 P2.5 7 P2.5 7 P2.5 7 P2.5 7 P2.5
E2 P2.6 8 P2.6 8 P2.6 8 P2.6 8 P2.6
E3 P2.7 9 P2.7 9 P2.7 9 P2.7 9 P2.7
K4 VSSD 10 VSSA 10 VSSA 10 VSSD 10 VSSD
A1 VDDA 1 VDDA 1 VDDA
F1 P10.0
F2 P10.1
F3 P10.2
G1 P10.3
G2 P10.4
G3 P10.5
H1 P10.6
H2 P10.7
K4 VSSD
J1 P6.0 12 P6.0 12 P6.0
J2 P6.1 13 P6.1 13 P6.1
J3 P6.2 14 P6.2 14 P6.2
K1 P6.3 15 P6.3
K2 P6.4 16 P6.4/P12.0 15 P6.4/P12.0
L1 P12.0 16 P6.4/P12.0 15 P6.4/P12.0
L2 P12.1 17 P6.5/P12.1 16 P6.5/P12.1
K3 P6.5 17 P6.5/P12.1 16 P6.5/P12.1
L3 VSSD 18 VSSIO 17 VSSIO 10 VSSD 10 VSSD
N2 P3.0 19 P3.0 18 P3.0 12 P3.0 12 P3.0
M2 P3.1 20 P3.1 19 P3.1 13 P3.1 13 P3.1
N3 P3.2 21 P3.2 20 P3.2 14 P3.2 14 P3.2
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Port/Pin Analog PRGIO & USB Alt. Function 1 Alt. Function 2 Alt. Function 3 Alt. Function 4 Alt. Function 5
P1.5 ctb0_pads[5] tcpwm.line_compl[6]:1 scb[0].spi_select2:1
P1.6 ctb0_pads[6] tcpwm.line[7]:1 scb[0].spi_select3:1
P1.7 ctb0_pads|[7], tcpwm.line_compl[7]:1

sar_ext_vref
P2.0 sarmux_pads[0] tcpwm.line[4]:1 scb[1].uart_rx:1 scb[1].i2c_scl:1 scb[1].spi_mosi:1
P2.1 sarmux_pads[1] tcpwm.line_compl[4]:1 scb[1].uart_tx:1 scb[1].i2c_sda:1 scb[1].spi_miso:1
P2.2 sarmux_pads[2] tcpwm.line[5]:1 scb[1].uart_cts:1 scb[1].spi_clk:1
P2.3 sarmux_pads[3] tcpwm.line_compl[5]:1 scb[1].uart_rts:1 scb[1].spi_select0:1
P2.4 sarmux_pads[4] tcpwm.line[0]:1 scb[1].spi_select1:0
P2.5 sarmux_pads[5] tcpwm.line_compl[0]:1 scb[1].spi_select2:0
P2.6 sarmux_pads[6] tcpwm.line[1]:1 scb[1].spi_select3:0
P2.7 sarmux_pads[7] tcpwm.line_compl[1]:1
P10.0 scb[2].uart_rx:1 scb[2].i2c_scl:1 scb[2].spi_mosi:1
P10.1 scb[2].uart_tx:1 scb[2].i2c_sda:1 scb[2].spi_miso:1
P10.2 scb[2].uart_cts:1 scb[2].spi_clk:1
P10.3 scb[2].uart_rts:1 scb[2].spi_select0:1
P10.4 scb[2].spi_select1:1
P10.5 scb[2].spi_select2:1
P10.6 scb[2].spi_select3:1
P10.7
P6.0 tcpwm.line[4]:0 scb[3].uart_rx:1 can[O].canatx_enb_ scb[3].i2c_scl:1 scb[3].spi_mosi:1

n:

P6.1 tcpwm.line_compl[4]:0 scb[3].uart_tx:1 can[0].can_rx:0 scb[3].i2c_sda:1 scb[3].spi_miso:1
P6.2 tcpwm.line[5]:0 scb[3].uart_cts:1 can[0].can_tx:0 scb[2].i2c_scl:3 scb[3].spi_clk:1
P6.3 tcpwm.line_compl[5]:0 scb[3].uart_rts:1 scb[2].i2c_sda:3 scb[3].spi_select0:1
P6.4 tcpwm.line[6]:0 scb[0].i2c_scl:3 scb[3].spi_select1:1
P12.0 tcpwm.line[7]:0 scb[1].i2c_scl:3 scb[3].spi_select3:1
P12.1 tcpwm.line_compl[7]:0 scb[1].i2c_sda:3
P6.5 tcpwm.line_compl[6]:0 scb[0].i2c_sda:3 scb[3].spi_select2:1
P3.0 tcpwm.line[0]:0 scb[1].uart_rx:2 scb[1].i2c_scl:2 scb[1].spi_mosi:2
P3.1 tcpwm.line_compl[0]:0 scb[1].uart_tx:2 scb[1].i2c_sda:2 scb[1].spi_miso:2
P3.2 tcpwm.line[1]:0 scb[1].uart_cts:2 cpuss.swd_data:0 scb[1].spi_clk:2
P3.3 tcpwm.line_compl[1]:0 scb[1].uart_rts:2 cpuss.swd_clk:0 scb[1].spi_select0:2
P3.4 tcpwm.line[2]:0 scb[1].spi_select1:1
P3.5 tcpwm.line_compl[2]:0 scb[1].spi_select2:1
P3.6 tcpwm.line[3]:0 scb[1].spi_select3:1
P3.7 tcpwm.line_compl[3]:0
P11.0 prgio[0].io[0] tcpwm.line[4]:3 scb[2].uart_rx:2 scb[2].i2c_scl:2 scb[2].spi_mosi:2
P11.1 prgio[0].io[1] tcpwm.line_compl[4]:3 scb[2].uart_tx:2 scb[2].i2c_sda:2 scb[2].spi_miso:2
P11.2 prgio[0].io[2] tcpwm.line[5]:3 scb[2].uart_cts:2 cpuss.swd_data:1 scb[2].spi_clk:2
P11.3 prgio[0].io[3] tcpwm.line_compl[5]:3 scb[2].uart_rts:2 cpuss.swd_clk:1 scb[2].spi_select0:2
P11.4 prgio[0].io[4] tcpwm.line[6]:3 scb[2].spi_select1:2
P11.5 prgio[0].io[5] tcpwm.line_compl[6]:3 scb[2].spi_select2:2
P11.6 prgio[0].io[6] tcpwm.line[7]:3 scb[2].spi_select3:2
P11.7 prgio[0].io[7] tcpwm.line_compl[7]:3
P4.0 scb[0].uart_rx:2 can[0].can_rx:1 scb[0].i2c_scl:2 scb[0].spi_mosi:2
P4.1 scb[0].uart_tx:2 can[0].can_tx:1 scb[0].i2c_sda:2 scb[0].spi_miso:2

Document Number: 001-91686 Rev. *G
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Port/Pin Analog PRGIO & USB Alt. Function 1 Alt. Function 2 Alt. Function 3 Alt. Function 4 Alt. Function 5

P4.2 csd[0].c_mod scb[0].uart_cts:2 can[O].canTtx_enb_ Ipcomp.comp[0]:2 scb[0].spi_clk:2
n:
P4.3 csd[0].c_sh_tank scb[0].uart_rts:2 Ipcomp.comp[1]:2 scb[0].spi_select0:2
P4.4 can[1 ].can1_tx_enb_ scb[0].spi_select1:2
n:

P4.5 can[1].can_rx:1 scb[0].spi_select2:2
P4.6 can[1].can_tx:1 scb[0].spi_select3:2
P4.7
P13.0 USBDP
P13.1 USBDM
P13.2 VBUS
P7.0 srss.eco_in tcpwm.line[0]:3 scb[3].uart_rx:2 scb[3].i2c_scl:2 scb[3].spi_mosi:2
P7.1 srss.eco_out tcpwm.line_compl[0]:3 scb[3].uart_tx:2 scb[3].i2c_sda:2 scb[3].spi_miso:2
pP7.2 tcpwm.line[1]:3 scb[3].uart_cts:2 scb[3].spi_clk:2
P7.3 tcpwm.line_compl[1]:3 scb[3].uart_rts:2 scb[3].spi_select0:2
P7.4 tcpwm.line[2]:3 scb[3].spi_select1:2
P7.5 tcpwm.line_compl[2]:3 scb[3].spi_select2:2
P7.6 tcpwm.line[3]:3 scb[3].spi_select3:2
P7.7 tcpwm.line_compl[3]:3

Descriptions of the power pin functions are as follows:

VDDD: Power supply for both analog and digital sections (where
there is no Vppp pin)

VDDA: Analog Vpp pin where package pins allow; shorted to
Vppp otherwise

VDDIO: I/O pin power domain

VSSA: Analog ground pin where package pins allow; shorted to
VSS otherwise

VSS: Ground pin
VCCD: Regulated digital supply (1.8 V £5%)

GPIO and GPIO_OVT pins can be used as CSD sense and
shield pins (a total of 94). Up to 64 of the pins can be used for
LCD drive.

The following packages are supported: 124-ball BGA, 64-pin
TQFP, 68-pin QFN, and 48-pin TQFP.
Power

The supply voltage range is 1.71 V to 5.5 V with all functions and
circuits operating over that range.

The PSoC 4200-L family allows two distinct modes of power
supply operation: Unregulated External Supply and Regulated
External Supply modes.

Unregulated External Supply

In this mode, the PSoC 4200-L is powered by an External Power
Supply that can be anywhere in the range of 1.8 Vt0 5.5 V. This
range is also designed for battery-powered operation, for
instance, the chip can be powered from a battery system that

Document Number: 001-91686 Rev. *G

starts at 3.5 V and works down to 1.8 V. In this mode, the internal
regulator of the PSoC 4200-L supplies the internal logic and the
VCCD output of the PSoC 4200-L must be bypassed to ground
via an external Capacitor (in the range of 1 to 1.6 pyF; X5R
ceramic or better).

VDDA and VDDD must be shorted together on the PC board; the
grounds, VSSA and VSS must also be shorted together. Bypass
capacitors must be used from VDDD and VDDA to ground,
typical practice for systems in this frequency range is to use a
capacitor in the 1 pyF range in parallel with a smaller capacitor
(0.1 pF, for example). Note that these are simply rules of thumb
and that, for critical applications, the PCB layout, lead induc-
tance, and the bypass capacitor parasitic should be simulated to
design and obtain optimal bypassing.

Power Supply Bypass Capacitors
VDDD-VSS and |0.1 yF ceramic at each pin plus bulk
VDDIO-VSS capacitor 1 to 10 uF.
VDDA-VSSA 0.1 uF ceramic at pin. Additional 1 pF to
10 uF bulk capacitor
VCCD-VSS 1 uF ceramic capacitor at the VCCD pin
VREF-VSSA |The internal bandgap may be bypassed
(optional) with a 1 pyF to 10 yF capacitor for better
ADC performance.

Regulated External Supply

In this mode, the PSoC 4200-L is powered by an external power
supply that must be within the range of 1.71 V to 1.89 V (1.8
1+5%); note that this range needs to include power supply ripple.
In this mode, the VCCD and VDDD pins are shorted together and
bypassed. The internal regulator is disabled in firmware.
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Development Support

The PSoC 4200-L family has a rich set of documentation, devel-
opment tools, and online resources to assist you during your
development process. Visit www.cypress.com/go/psoc4 to find
out more.

Documentation

A suite of documentation supports the PSoC 4200-L family to
ensure that you can find answers to your questions quickly. This
section contains a list of some of the key documents.

Software User Guide: A step-by-step guide for using PSoC
Creator. The software user guide shows you how the PSoC
Creator build process works in detail, how to use source control
with PSoC Creator, and much more.

Component Datasheets: The flexibility of PSoC allows the
creation of new peripherals (components) long after the device
has gone into production. Component data sheets provide all of
the information needed to select and use a particular component,
including a functional description, API documentation, example
code, and AC/DC specifications.

Document Number: 001-91686 Rev. *G

Application Notes: PSoC application notes discuss a particular
application of PSoC in depth; examples include brushless DC
motor control and on-chip filtering. Application notes often
include example projects in addition to the application note
document.

Technical Reference Manual: The Technical Reference Manual
(TRM) contains all the technical detail you need to use a PSoC
device, including a complete description of all PSoC registers.

Online

In addition to print documentation, the Cypress PSoC forums
connect you with fellow PSoC users and experts in PSoC from
around the world, 24 hours a day, 7 days a week.

Tools

With industry standard cores, programming, and debugging
interfaces, the PSoC 4200-L family is part of a development tool
ecosystem. Visit us at www.cypress.com/go/psoccreator for the
latest information on the revolutionary, easy to use PSoC Creator
IDE, supported third party compilers, programmers, debuggers,
and development kits.

Page 16 of 46
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GPIO
Table 4. GPIO DC Specifications
Spec ID# Parameter Description Min Typ Max Units C(?r?é?tiilgas
SID57 Vel Input voltage high threshold 0.7 x - - V. [CMOS Input
Vbbb
SID57A Hs Input current when Pad > Vpp,g for OVT - - 10 WA | Per I°C Spec
inputs
SID58 VL Input voltage low threshold - - 0.3 x \% CMOS Input
Vbbb
SID241 Vi LVTTL input, Vppp < 2.7 V 0.7x - - v
Vbbb
SID242 ViL LVTTL input, Vppp < 2.7V - - 0.3 x \
Vbbb
SID243 Vi LVTTL input, Vppp = 2.7 V 2.0 - - v
SID244 Vi LVTTL input, Vppp = 2.7 V - - 0.8 \Y
SID59 Vou Output voltage high level Vpp - - \ loy =4 mA at
-0.6 3V Vppp
SID60 Vou Output voltage high level Vbbb - - \ loy =1 mA at
-0.5 1.8V Vppp
SID61 VoL Output voltage low level - - 0.6 \ loL =4 mA at
1.8V Vppp
SID62 VoL Output voltage low level - - 0.6 \ lo,=8 mAat3V
Vbbb
SID62A VoL Output voltage low level - - 0.4 \ lo,=3mAat3V
Vbob
SID63 RpuLLup Pull-up resistor 3.5 5.6 8.5 kQ
SID64 RpuLLDOWN Pull-down resistor 3.5 5.6 8.5 kQ
SID65 i Input leakage current (absolute value) - - 2 nA |25°C, Vppp =
3.0V
SID65A . cTBM Input leakage current (absolute value) - - 4 nA
- for CTBM pins
SID66 CiN Input capacitance - - 7 pF Not applicable
for P6.4, P6.5,
P12.0, P12.1,
and for USB
pins.
SID67 VyysTTL Input hysteresis LVTTL 25 40 - mV Vppp 2 2.7V
SID68 VhyscMos Input hysteresis CMOS 0.05 x - - mV
Vbbb
SID69 IpiopE Current through protection diode to - - 100 MA | Guaranteed by
Vpp/Vss characterization
SID69A lroT cPIO Maximum Total Source or Sink Chip - - 200 mA | Guaranteed by
- Current characterization
Note

2. V)y must not exceed Vppp + 0.2 V.
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Table 8. Opamp Specifications
(Guaranteed by Characterization)

Spec ID# Parameter Description Min Typ Max Units Details/Conditions
Ibp Opamp block current. No load. - - - -
SID269 lop_Hi Power = high - 1100 | 1850 pA
SID270 Ipb_MED Power = medium - 550 950 MA
SID271 Ipb_Low Power = low - 150 350 MA
GBW Load =20 pF, 0.1 mA. Vpppa =27V | - - - -
SID272 GBW_HI Power = high 6 - - MHz
SID273 GBW_MED Power = medium 4 - - MHz
SID274 GBW_LO Power = low - 1 - MHz
lout mAx Vppa 2 2.7 V, 500 mV from rail - - - -
SID275 louT MAX_HI Power = high 10 - - mA
SID276 lout Max_ mip  |Power = medium 10 - - mA
SID277 lout MAX_LO Power = low - 5 - mA
lout Vppa = 1.71V, 500 mV from rail - - - -
SID278 louT_MAX_HI Power = high 4 - - mA
SID279 lout Max mip  |Power = medium 4 - - mA
SID280 louT MAX LO Power = low - 2 - mA
SID281 ViN Input voltage range —0.05 - Vppa— \ Charge-pump on, Vppp >
0.2 27V
SID282 Vem Input common mode voltage —0.05 - VDDA \ Charge-pump on, Vppp >
-0.2 27V
Vout Vppa 2.7V - - -
SID283 Vourt 1 Power = high, l,55q=10 mA 0.5 - VDODA \
-0.5
SID284 Vourt 2 Power = high, l,55¢g=1 mA 0.2 - VDODZA \
SID285 Vourt 3 Power = medium, l,o5q=1 mA 0.2 - VDOD? \Y,
SID286 Vourt 4 Power = low, ljg54=0.1mA 0.2 - VDODZA \
SID288 Vos TR Offset voltage, trimmed 1 0.5 1 mV High mode
SID288A  |Vos TR Offset voltage, trimmed - *1 - mV Medium mode
SID288B  |Vos TR Offset voltage, trimmed - 2 - mV Low mode
SID290 Vos DrR_TR Offset voltage drift, trimmed -10 13 10 pv/ec High mode
SID290A  |Vos pr_TR Offset voltage drift, timmed - +10 - pv/eCc Medium mode
SID290B  |Vos pr_TR Offset voltage drift, trimmed - +10 - pv/eCc Low mode
SID291 CMRR DC 60 70 - dB Vppp =36V
SID292 PSRR At 1 kHz, 100 mV ripple 70 85 - dB VDDD =3.6 V
Noise - - - -
SID293 VN1 Input referred, 1 Hz - 1GHz, power = - 94 - uVrms
high
SID29%4 VN2 Input referred, 1 kHz, power = high - 72 - nV/rtHz
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Table 8. Opamp Specifications
(Guaranteed by Characterization) (continued)

Spec ID# Parameter Description Min Typ Max | Units Details/Conditions
SID_DS 18 [VOS LOW_M2 |Mode 2, Low current - 5 - mV  |With trim 25 °C, 0.2 V to
Vppa-1.5V
SID_DS 19 [IOUT_HI_M! Mode 1, High current - 10 - mA |Outputis 0.5V to
Vppa-0.5V
SID_DS 20 {IOUT_MED_M1 |Mode 1, Medium current - 10 - mA |Outputis 0.5V to
Vppa-0.5V
SID_DS 21 [IOUT_LOW_M1 |Mode 1, Low current - 4 - mA |Outputis 0.5V to
Vppa-0.5V
SID_DS 22 (IOUT_HI_M2 Mode 2, High current - 1 - mA |Outputis 0.5V to
Vppa-0.5V
SID_DS 23 (IOU_MED_M2 |Mode 2, Medium current - 1 - mA |Outputis 0.5V to
Vppa-0.5V
SID_DS 24 (IOU_LOW_M2 |Mode 2, Low current - 0.5 - mA |Outputis 0.5V to
Vppa-0.5V
Comparator
Table 9. Comparator DC Specifications
Spec ID# Parameter Description Min | Typ Max Units Details/Conditions
SID85 VOFESET2 Input offset voltage. Custom trim. - - 4 mV
Common mode voltage range from 0
to VDD'1 .
SID85A VOFFSET3 Input offset voltage. Ultra low-power - +12 - mV  |Vppp 22.2V for Temp <
mode. 0°C, Vppp 2 1.8V for
Temp>0°C
SID86 Vuvst Hysteresis when enabled. Common - 10 35 mV |Guaranteed by character-
mode voltage range from 0 to Vpp -1. ization
SID87 Viem1 Input common mode voltage in 0 - Vpop — V  |Modes 1 and 2.
normal mode 0.2
SID247 Viemz Input common mode voltage in low 0 - Vpop \Y,
power mode
SID247A Vicmz Input common mode voltage in ultra 0 - Vppp — V  |Vppp 22.2V for Temp <
low power mode 1.15 0°C, Vppp 2 1.8V for
Temp>0°C
SID88 CMRR Common mode rejection ratio 50 - - dB |Vppp=2.7 V. Guaranteed
by characterization
SID88A CMRR Common mode rejection ratio 42 - - dB |Vppp<2.7 V. Guaranteed
by characterization
SID89 lempi Block current, normal mode - 280 400 MA | Guaranteed by character-
ization
SID248 lcmp2 Block current, low power mode - 50 100 MA  |Guaranteed by character-
ization
SID259 lemp3 Block current, ultra low power mode - 6 28 MA |Guaranteed by character-
ization, Vppp 2 2.2 V for
Temp<0 °C,Vppp21.8V
forTemp>0"°
SID90 Zowp DC input impedance of comparator 35 - - MQ |Guaranteed by character-

ization
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LCD Direct Drive

Table 18. LCD Direct Drive DC Specifications
(Guaranteed by Characterization)

Spec ID# Parameter Description Min Typ Max | Units | Details/Conditions
SID154 l.coLow Operating current in low power mode - 5 - MA |16 x 4 small segment
disp. at 50 Hz
SID155 CLcpcap LCD capacitance per segment/common - 500 5000 pF |Guaranteed by Design
driver
SID156 LCDoFFSET Long-term segment offset - 20 - mV
SID157 I.cpop1 PWM Mode current. 5-V bias. - 0.6 - mA |32 x 4 segments.
24-MHz IMO 50 Hz, 25 °C
SID158 IL.cpop2 PWM Mode current. 3.3-V bias. - 0.5 - mA |32 x 4 segments.
24-MHz IMO. 50 Hz, 25 °C
Table 19. LCD Direct Drive AC Specifications
(Guaranteed by Characterization)
Spec ID# Parameter Description Min Typ Max | Units | Details/Conditions
SID159 FiLco LCD frame rate 10 50 150 Hz
Table 20. Fixed UART DC Specifications
(Guaranteed by Characterization)
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID160 luaRT1 Block current consumption at - 9 55 pA
100 Kbits/sec
SID161 luarT2 Block current consumption at - - 312 pA
1000 Kbits/sec
Table 21. Fixed UART AC Specifications
(Guaranteed by Characterization)
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID162 FuarT Bit rate - - 1 Mbps
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SPI Specifications

Table 22. Fixed SPI DC Specifications

(Guaranteed by Characterization)

Spec ID# Parameter Description Min Typ Max Units
SID163 Ispiq Block current consumption at 1 Mbits/sec - - 360 pA
SiD164 Ispi2 Block current consumption at 4 Mbits/sec - - 560 pA
SID165 Ispia Block current consumption at 8 Mbits/sec - - 600 pA
Table 23. Fixed SPI AC Specifications
(Guaranteed by Characterization)

Spec ID# Parameter Description Min Typ Max Units
SID166 Fspi SPI operating frequency (master; 6X - - 8 MHz

oversampling)
Table 24. Fixed SPI Master Mode AC Specifications
(Guaranteed by Characterization)

Spec ID# Parameter Description Min Typ Max Units
SID167 Tomo MOSI valid after Sclock driving edge - - 15 ns
SID168 Tpsi MISO valid before Sclock capturing edge. 20 - - ns

Full clock, late MISO Sampling used
SID169 Thmo Previous MOSI data hold time with respect 0 - - ns
to capturing edge at Slave
Table 25. Fixed SPI Slave mode AC Specifications
(Guaranteed by Characterization)

Spec ID# Parameter Description Min Typ Max Units
SID170 Towmi MOSI valid before Sclock capturing edge 40 - - ns
SID171 Tpso MISO valid after Sclock driving edge - - 42+3 % ns

Tscs
SID171A Tpso_ext MISO valid after Sclock driving edge in Ext. - - 48 ns
Clock mode
SID172 Thso Previous MISO data hold time 0 - - ns
SID172A TsseLsck SSEL Valid to first SCK Valid edge 100 - - ns
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Power-on-Reset (POR) with Brown Out
Table 28. Imprecise Power On Reset (PRES)

Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID185 VRISEIPOR Rising trip voltage 0.80 - 1.45 \Y, Guaranteed by charac-
terization
SID186 VEALLIPOR Falling trip voltage 0.75 - 14 V Guaranteed by charac-
terization
SID187 V\PORHYST Hysteresis 15 - 200 mV |Guaranteed by charac-
terization
Table 29. Precise Power On Reset (POR)
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID190 VEALLPPOR BOD trip voltage in active and 1.64 - - \Y Guaranteed by charac-
sleep modes terization
SID192 VEALLDPSLP BOD trip voltage in Deep Sleep 1.4 - - \Y Guaranteed by charac-
terization
Voltage Monitors
Table 30. Voltage Monitors DC Specifications
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID195 Vivii LVI_A/D_SEL[3:0] = 0000b 1.71 1.75 1.79 \Y,
SID196 Viviz LVI_A/D_SEL[3:0] = 0001b 1.76 1.80 1.85 \Y,
SID197 Vivia LVI_A/D_SEL[3:0] = 0010b 1.85 1.90 1.95 \Y,
SID198 Vivia LVI_A/D_SEL[3:0] = 0011b 1.95 2.00 2.05 \Y,
SID199 Vivis LVI_A/D_SEL[3:0] = 0100b 2.05 2.10 2.15 \Y,
SID200 Vivie LVI_A/D_SEL[3:0] = 0101b 2.15 2.20 2.26 \Y,
SID201 Viviz LVI_A/D_SEL[3:0] = 0110b 2.24 2.30 2.36 \Y,
SID202 Vivis LVI_A/D_SEL[3:0] = 0111b 2.34 2.40 2.46 \Y,
SID203 Vivie LVI_A/D_SEL[3:0] = 1000b 244 2.50 2.56 \Y,
SID204 Vivito LVI_A/D_SEL[3:0] = 1001b 2.54 2.60 2.67 \Y,
SID205 Vivin LVI_A/D_SEL[3:0] = 1010b 2.63 2.70 2.77 \Y,
SID206 Vivii2 LVI_A/D_SEL[3:0] = 1011b 2.73 2.80 2.87 \Y,
SID207 Vivi13 LVI_A/D_SEL[3:0] = 1100b 2.83 2.90 2.97 \Y,
SID208 Vivit4 LVI_A/D_SEL[3:0] = 1101b 2.93 3.00 3.08 \Y,
SID209 Viviis LVI_A/D_SEL[3:0] = 1110b 3.12 3.20 3.28 \Y,
SID210 Vivite LVI_A/D_SEL[3:0] = 1111b 4.39 4.50 4.61 \Y,
SID211 LVI_IDD Block current - - 100 MA  |Guaranteed by charac-
terization
Table 31. Voltage Monitors AC Specifications
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SiD212 TMONTRIP Voltage monitor trip time - - 1 ps  |Guaranteed by charac-

terization
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SWD Interface
Table 32. SWD Interface Specifications

Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID213 F_SWDCLK1 33V<Vpp<5h5V - - 14 MHz |SWDCLK < 1/3 CPU
clock frequency
SiD214 F_SWDCLK2 171V <Vpp<33V - - 7 MHz |SWDCLK < 1/3 CPU
clock frequency
SID215 T_SWDI_SETUP |T = 1/f SWDCLK 0.25*T - - ns Guaranteed by
characterization
SID216 T_SWDI_HOLD |T = 1/f SWDCLK 0.25*T - - ns Guaranteed by
characterization
SID217 T_SWDO_VALID |T = 1/f SWDCLK - - 0.5*T ns Guaranteed by
characterization
SID217A |T_SWDO_HOLD (T = 1/f SWDCLK 1 - - ns Guaranteed by
characterization
Internal Main Oscillator
Table 33. IMO DC Specifications
(Guaranteed by Design)
Spec ID# Parameter Description Min Typ Max Units | Details/Conditions
SID218 limo1 IMO operating current at 48 MHz - - 1000 MA
SID219 limo2 IMO operating current at 24 MHz - - 325 MA
SID220 limos IMO operating current at 12 MHz - - 225 MA
SiD221 limoa IMO operating current at 6 MHz - - 180 HA
SID222 limos IMO operating current at 3 MHz - - 150 MA
Table 34. IMO AC Specifications
Spec ID# Parameter Description Min Typ Max Units | Details/Conditions
SID223 FimMoToL1 Frequency variation from 3 to - - 2 %
48 MHz
SID226 TSTARTIMO IMO startup time - - 12 us
SID227 TJITRMSIMO1 RMS Jitter at 3 MHz - 156 - ps
SID228 T JITRMSIMO2 RMS Jitter at 24 MHz - 145 - ps
SID229 TJITRMSIMO3 RMS Jitter at 48 MHz - 139 - ps
Internal Low-Speed Oscillator
Table 35. ILO DC Specifications
(Guaranteed by Design)
Spec ID# Parameter Description Min Typ Max Units Details/Conditions
SID231 liLo1 ILO operating current at 32 kHz - 0.3 1.05 pA Guaranteed by
Characterization
SID233 liLoLEAK ILO leakage current - 2 15 nA Guaranteed by
Design
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Table 40. Watch Crystal Oscillator (WCO) Specifications

Spec ID#

Parameter ‘

Description

‘ Min ‘ Typ ‘ Max ‘Units ‘Details/Conditions

WCO Specifications

SID398 FWCO Crystal frequency - 32.768 - kHz

SID399 FTOL Frequency tolerance - 50 250 ppm |With 20-ppm crystal.

SID400 ESR Equivalent series resistance - 50 - kQ

SID401 PD Drive Level - - 1 pW

SID402 TSTART Startup time - - 500 ms

SID403 CL Crystal load capacitance 6 - 12.5 pF

SID404 Co Crystal shunt capacitance - 1.35 - pF

SID405 IWCO1 Operating current (high power - - 8 uA

mode)
Table 41. External Crystal Oscillator (ECO) Specifications
Spec ID# Parameter Description Min Typ Max Units Details/Conditions

SID316 IECO1 Block operating current - - 1.5 mA

SID317 FECO Crystal frequency range 4 - 33 MHz

Table 42. UDB AC Specifications

(Guaranteed by Characterization)

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

Datapath performance

S1D249 FmaXx-TIMER Max frequency of 16-bit timer in a - 48 MHz
UDB pair

SID250 FMAX-ADDER Max frequency of 16-bit adder in a - 48 MHz
UDB pair

SID251 Fmax_cre Max frequency of 16-bit CRC/PRS in - 48 MHz
a UDB pair

PLD Performance in UDB

SID252 Fmax pLD Max frequency of 2-pass PLD - 48 MHz

- function in a UDB pair

Clock to Output Performance

SID253 TcLk_ouT _ubB1 Prop. delay for clock in to data out at 15 - ns
25 °C, Typ.

SID254 TcLk_ouT ubB2 Prop. delay for clock in to data out, 25 - ns
Worst case.
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Parameter

Description

Min

Typ

Max

Units

Details/Conditions

Twsas

Number of wait states at 48 MHz

CPU execution from
Flash. Guaranteed
by characterization

Tws24

Number of wait states at 24 MHz

CPU execution from
Flash. Guaranteed
by characterization

VREFSAR

Trimmed internal reference to SAR

+1

%

Percentage of Vbg
(1.024 V).
Guaranteed by
characterization

SID261

FsARINTREF

SAR operating speed without
external reference bypass

500

ksps

12-bit resolution.
Guaranteed by
characterization

SID262

TcikswiTcH

Clock switching from clk1 to clk2 in
clk1 periods

Periods

Guaranteed by
design

* Tws48 and Tws24 are guaranteed by Design

Table 44. UDB Port Adaptor Specifications
(Based on LPC Component Specs; all specs except TLCLKDO are guaranteed by design -10-pF load, 3-V Vpp,o and Vppp)

Spec ID# Parameter Description Min Typ Max Units | Details/Conditions
SID263 TLcLkpo LCLK to output delay - - 18 ns
SiD264 TDINLCLK Input setup time to LCLCK rising - - 7 ns
edge
SID265 TDINLCLKHLD Input hold time from LCLK rising edge 0 - - ns
SID266 TLcLKHIZ LCLK to output tristated - - 28 ns
SID267 TeLcLk LCLK frequency - - 33 MHz
SID268 T cLkDUTY LCLK duty cycle (percentage high) 40 - 60 %
Table 45. USB Device Block Specifications (USB only)
Spec ID# Parameter Description Min Typ Max Units |Details / Conditions
SID321 Vusb_5 Device supply for USB operation 4.5 - 5.5 \Y, USB Configured,
USB Reg. enabled
SID322 Vusb_3.3 Device supply for USB operation 3.15 - 3.6 V USB Configured,
USB Reg. bypassed
SID323 Vusb_ 3.3 Device supply for USB operation 2.85 - 3.6 \% USB Configured,
(Functional operation only) USB Reg. bypassed
SID324 lusb_config Device supply current in Active mode, - 10 - mA  |Vppp=5V
IMO = 24 MHz
SID325 lusb_config Device supply current in Active mode, - 8 - mA  |Vppp=3.3V
IMO = 24 MHz
SID326 Isub_suspend Device supply current in Sleep mode - 0.5 - mA |Vppp =5V, PICU
wakeup
SID327 Isub_suspend Device supply current in Sleep mode - 0.3 - mA  |Vppp =5V, Device
disconnected
SID328 Isub_suspend Device supply current in Sleep mode - 0.5 - mA  |Vppp =3.3V, PICU
wakeup
SID329 Isub_suspend Device supply current in Sleep mode - 0.3 - mA  |Vppp=3.3V, Device

disconnected
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Table 46. SIO Specifications

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

SIO DC Specifications

SID330 |V Input voltage high threshold 0.7*vDD - - V |CMOS input; with respect

to Vppio
SID331 |V|_ Input voltage low threshold - - 0.3*vDD V |CMOS input; with respect
to Vppio

SID332 |V Differential input mode high Vr+0.2 - - V | Vris the SIO reference
voltage; hysteresis disabled voltage

SID333 |V|_ Differential input mode low - - Vr-0.2 V | Vris the SIO reference
voltage, hysteresis disabled voltage

SID334  |Vpon Output high voltage in unregu- |(VDDIO-0.4| - - V |log=4 mA, Vpp =33V
lated mode

SID335 |Vpn Output high voltage in regulated | Vr-0.65 - Vr+0.2 V |log=1mA
mode

SID336 |Von Output high voltage in regulated | Vr-0.3 - Vr+0.2 V  |log=0.1 mA
mode

SID337 |V, Output low voltage - - 0.8 V' |Vppio =33V, Ig.=25mA

SID338 VOL Output low voltage - - 0.4 \% VDD|O =18V, lOL =4 mA

SID339 |Vinref Input voltage reference 0.48 - 10.52*vDDIO| V

SID340 |Voutref Output voltage reference 1 - VDDIO-1 V  |Vppio>3.3
(regulated mode)

SID341 | Voutref Output voltage reference 1 - VDDIO-0.5 | V |Vppio<3.3
(regulated mode)

SID342 |RpyLLup Pull-up resistor 3.5 5.6 8.5 kQ

SID343  |RpyLLpowN Pull-down resistor 3.5 5.6 8.5 kQ

SID344 ||, Input leakage current (absolute - - 14 nA V|4 = Vppsio; 25 °C
value)

SID345 | Input leakage current (absolute - - 10 nA |Vi4 > Vppsio; 25 °C
value)

SID346 |C\n Input capacitance - - 7 pF

SID347 |VHYST-Single |Hysteresis in single-ended mode - 40 - mV

SID348 |VHYST_Diff Hysteresis in differential mode - 35 - mV

SID349 |IpiopE Current through protection diode - - 100 MA
to VDDNSS

SIO AC Specifications (Guaranteed By Design)

SID350 |TRriser Rise time in Fast Strong mode - - 12 ns |[3.3-V Vpp, Cload = 25 pF

SID351 | TRaLLF Fall time in Fast Strong mode - - 12 ns |[3.3-V Vpp, Cload = 25 pF

SID352 |Trises Rise time in Slow Strong mode - - 75 ns |[3.3-V Vpp, Cload = 25 pF

SID353  |TraLLs Fall time in Slow Strong mode - - 70 ns |3.3-V Vpp, Cload = 25 pF

SID354  |FgiouT1 SIO Fout; Unregulated, Fast - - 33 MHz |3.3-V £Vpp<5.5V, 25 pF.
Strong mode Guaranteed by design.

SID355 |Fgiout2 SIO Fout; Unregulated, Fast - - 16 MHz |1.71-V =Vpp<3.3V, 25 pF
Strong mode

SID356 |FgiouTs SI0 Fout; Regulated, Fast Strong - - 20 MHz |3.3-V £Vpp<5.5V, 25 pF
mode

SID357 |FsiouTta SI0 Fout; Regulated, Fast Strong - - 10 MHz |1.71V<Vpp<3.3V,25pF
mode
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Table 46. SIO Specifications (continued)

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

SID358 |FsiouTts SIO Fout; Unregulated, Slow - - 5 MHz |3.3V <Vpp=<5.5V,25pF
Strong mode.

SID359  |FgiouTa SI0 Fout, Unregulated, Slow - - 3.5 MHz (1.71V<Vpp<3.3V, 25pF
Strong mode.

SID360 |FgsiouTs SIO Fout, Regulated, Slow - - 25 MHz [1.7V <Vpp<5.5V, 25 pF
Strong mode.

SID361  |Fgpioin GPIO input operating - - 48 MHz |1.71V=sVpp <55V
frequency;1.71V <Vpp <55V

Table 47. CAN Specifications

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

SID420 |IDD_CAN Block current consumption - - 200 uA

SID421 |CAN_bits CAN Bit rate (Min 8-MHz clock) - - 1 Mbps
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The description of the PSoC4200-L package dimensions follows.
SPEC ID# Package Description Package DWG #
PKG_1 | 124-ball VFBGA |124-ball, 9 mm x 9 mm x 1.0 mm 001-97718
height with 0.65 mm ball pitch
PKG 2 64-pin TQFP  |64-pin TQFP, 10 mm x10 mm x 51-85051
1,4 mm height with 0.5 mm pitch
PKG_3 68-pin QFN  |68-pin QFN, 8 mm x 8 mm x 001-09618
1.0 mm height with 0.4 mm pitch
PKG 4 48-pin TQFP  [48-pin TQFP, 7 mm x 7 mm x 51-85135
1.4 mm height with 0.5 mm pitch
Table 49. Package Characteristics
Parameter Description Conditions Min Typ Max Units
Ta Operating ambient temperature —40 25.00 85 °C
T, Operating junction temperature —40 - 100 °C
Tia Package 65 (124-ball VFBGA) - 35 - °C/Watt
Tya Package 0 (64-pin TQFP) - 54 - °C/Watt
Tya Package 0, (68-pin QFN) - 17 - °C/Watt
Tia Package 0, (48-pin TQFP) - 67 - °C/Watt
Table 50. Solder Reflow Peak Temperature
Package Maximum Peak Temperature Maximum Time at Peak Temperature
All packages 260 °C 30 seconds
Table 51. Package Moisture Sensitivity Level (MSL), IPC/JEDEC J-STD-2
Package MSL
All packages MSL 3
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Figure 8. 124-Ball VFBGA Package Outline
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Embedded in Tomorrow™

Acronyms

£ CYPRESS

PSoC® 4: PSoC 4200-L Family

Datasheet

Table 52. Acronyms Used in this Document

Table 52. Acronyms Used in this Document (continued)

Acronym Description

abus analog local bus

ADC analog-to-digital converter

AG analog global

AHB AMBA (advanced microcontroller bus archi-
tecture) high-performance bus, an ARM data
transfer bus

ALU arithmetic logic unit

AMUXBUS |analog multiplexer bus

API application programming interface

APSR application program status register

ARM® advanced RISC machine, a CPU architecture

ATM automatic thump mode

BW bandwidth

CAN Controller Area Network, a communications
protocol

CMRR common-mode rejection ratio

CPU central processing unit

CRC cyclic redundancy check, an error-checking
protocol

DAC digital-to-analog converter, see also IDAC, VDAC

DFB digital filter block

DIO digital input/output, GPIO with only digital
capabilities, no analog. See GPIO.

DMIPS Dhrystone million instructions per second

DMA direct memory access, see also TD

DNL differential nonlinearity, see also INL

DNU do not use

DR port write data registers

DSI digital system interconnect

DWT data watchpoint and trace

ECC error correcting code

ECO external crystal oscillator

EEPROM electrically erasable programmable read-only
memory

EMI electromagnetic interference

EMIF external memory interface

EOC end of conversion

EOF end of frame

EPSR execution program status register

ESD electrostatic discharge
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Acronym Description

ETM embedded trace macrocell

FIR finite impulse response, see also IR

FPB flash patch and breakpoint

FS full-speed

GPIO ggneral-purpose input/output, applies to a PSoC
pin

HVI high-voltage interrupt, see also LVI, LVD

IC integrated circuit

IDAC current DAC, see also DAC, VDAC

IDE integrated development environment

I2C, or lIC Inter-Integrated Circuit, a communications
protocol

IIR infinite impulse response, see also FIR

ILO internal low-speed oscillator, see also IMO

IMO internal main oscillator, see also ILO

INL integral nonlinearity, see also DNL

110 input/output, see also GPIO, DIO, SIO, USBIO

IPOR initial power-on reset

IPSR interrupt program status register

IRQ interrupt request

IT™ instrumentation trace macrocell

LCD liquid crystal display

LIN Local Interconnect Network, a communications
protocol.

LR link register

LUT lookup table

LVD low-voltage detect, see also LVI

LVI low-voltage interrupt, see also HVI

LVTTL low-voltage transistor-transistor logic

MAC multiply-accumulate

MCU microcontroller unit

MISO master-in slave-out

NC no connect

NMI nonmaskable interrupt

NRZ non-return-to-zero

NVIC nested vectored interrupt controller

NVL nonvolatile latch, see also WOL

opamp operational amplifier

PAL programmable array logic, see also PLD
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