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Programmable System-on-Chip (PSoC®)

General Description

PSoC® is a scalable and reconfigurable platform architecture for a family of programmable embedded system controllers with
Arm® Cortex™ CPUs (single and multi-core). The PSoC 63 product family, based on an ultra low-power 40-nm platform, is a combi-
nation of a dual-core microcontroller with low-power Flash technology and digital programmable logic, high-performance
analog-to-digital and digital-to-analog conversion, low-power comparators, and standard communication and timing peripherals. The
PSoC 63 family provides wireless connectivity with BLE 5.0 compliance.

Features

32-bit Dual Core CPU Subsystem

m 150-MHz Arm Cortex-M4F CPU with single-cycle multiply
(Floating Point and Memory Protection Unit)

m 100-MHz Cortex MO+ CPU with single-cycle multiply and MPU.

m User-selectable core logic operation at either 1.1 V or 0.9V
m Inter-processor communication supported in hardware

m 8 KB 4-way set-associative Instruction Caches for the M4 and
MO+ CPUs respectively

m Active CPU power consumption slope with 1.1-V core operation
for the Cortex M4 is 40 yA/MHz and 20 yA/MHz for the Cortex
MO+, both at 3.3-V chip supply voltage with the internal buck
regulator

m Active CPU power consumption slope with 0.9-V core operation
for the Cortex M4 is 22 yA/MHz and 15 yA/MHz for the Cortex
MO+, both at 3.3-V chip supply voltage with the internal buck
regulator

m Two DMA controllers with 16 channels each

Flash Memory Sub-system

m 1 MB Application Flash with 32-KB EEPROM area and 32-KB
Secure Flash

m 128-bit wide Flash accesses reduce power
m SRAM with Selectable Retention Granularity
m 288-KB integrated SRAM

m 32-KB retention boundaries (can retain 32 KB to 288 KB in
32-KB increments)

m One-Time-Programmable (OTP) E-Fuse memory for validation
and security

Bluetooth Low Energy (Bluetooth Smart) BT 5.0
Subsystem

m 2.4-GHz RF transceiver with 50-Q antenna drive

m Digital PHY

m Link Layer engine supporting master and slave modes
m Programmable output power: up to 4 dBm

m RX sensitivity: -95 dBm

m RSSI: 4-dB resolution

m 5.7mATX (0dBm)and 6.7 mA RX (2 Mbps) current with 3.3-V
battery and internal SIMO Buck converter

m Link Layer engine supports four connections simultaneously
m Supports 2 Mbps LE data rate
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Low-Power 1.7-V to 3.6-V Operation

m Active, Low-power Active, Sleep, Low-power Sleep, Deep
Sleep, and Hibernate modes for fine-grained power
management

m Deep Sleep mode current with 64-KB SRAM retention is 7 A
with 3.3-V external supply and internal buck

m On-chip Single-In Multiple Out (SIMO) DC-DC Buck converter,
<1 pA quiescent current

m Backup domain with 64 bytes of memory and Real-Time-Clock

Flexible Clocking Options

m On-chip crystal oscillators (High-speed, 4 to 33 MHz, and
Watch crystal, 32 kHz)

m Phase Locked Loop (PLL) for multiplying clock frequencies
m 8 MHz Internal Main Oscillator (IMO) with +2% accuracy

m Ultra low-power 32 kHz Internal Low-speed Oscillator (ILO)
with £10% accuracy

m Frequency Locked Loop (FLL) for multiplying IMO frequency

Serial Communication

m Nine independent run-time reconfigurable serial communi-
cation blocks (SCBs), each is software configurable as 12c,
SPI, or UART

Timing and Pulse-Width Modulation

m Thirty-two Timer/Counter Pulse-Width Modulator (TCPWM)
blocks

m Center-aligned, Edge, and Pseudo-random modes

m Comparator-based triggering of Kill signals

Up to 78 Programmable GPIOs

m Drive modes, strengths, and slew rates are programmable

m Six overvoltage tolerant (OVT) pins

Packages

m 116-BGA and 104-MCSP packages with PSoC 6 and BLE
Radio
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Audio Subsystem
m 12S Interface; up to 192 kilosamples (ksps) Word Clock
m Two PDM channels for stereo digital microphones

QSPI Interface

m Execute-In-Place (XIP) from external Quad SPI Flash

m On-the-fly encryption and decryption

m 4-KB QSPI cache for greater XIP performance with lower power
m Supports 1, 2, 4, and Dual-Quad interfaces

Programmable Analog

m 12-bit 1 Msps SAR ADC with differential and single-ended
modes and Sequencer with signal averaging

m One 12-bit voltage mode DAC with < 5-ps settling time
m Two opamps with low-power operation modes

m Two low-power comparators that operate in Deep Sleep and
Hibernate modes.

m Built-in temp sensor connected to ADC

Programmable Digital

m 12 programmable logic blocks, each with 8 Macrocells and an
8-bit data path (called universal digital blocks or UDBs)

m Usable as drag-and-drop Boolean primitives (gates, registers),
or as Verilog programmable blocks

m Cypress-provided peripheral component library using UDBs to
implement functions such as Communication peripherals (for
example, LIN, UART, SPI, 12C, S/PDIF and other protocols),
Waveform Generators, Pseudo-Random Sequence (PRS)
generation, and many other functions.

m Smart I/O (Programmable 1/0) blocks enable Boolean
operations on signals coming from, and going to, GPIO pins

m Two ports with Smart_|O blocks, capability are provided; these
are available during Deep Sleep

Capacitive Sensing

m Cypress Capacitive Sigma-Delta (CSD) provides best-in-class
SNR, liquid tolerance, and proximity sensing

m Mutual Capacitance sensing (Cypress CSX) with dynamic
usage of both Self and Mutual sensing

m Wake on Touch with very low current

m Cypress-supplied software component makes capacitive
sensing design fast and easy

m Automatic hardware tuning (SmartSense ™)
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Energy Profiler

m Block that provides history of time spent in different power
modes

m Allows software energy profiling to observe and optimize
energy consumption

PSoC Creator Design Environment

m Integrated Development Environment provides schematic
design entry and build (with analog and digital automatic
routing) and code development and debugging

m Applications Programming Interface (APl Component) for all
fixed-function and programmable peripherals

m Bluetooth Smart Component (BLE4.2 compliant protocol stack)
with Application level function calls and Profiles

Industry-Standard Tool Compatibility

m After schematic entry, development can be done with
Arm-based industry-standard development tools

m Configure in PSoC Creator and export to Arm/Keil or IAR IDEs
for code development and debugging

m Supports industry standard Arm Trace Emulation Trace Module

Security Built into Platform Architecture

m Multi-faceted secure architecture based on ROM-based root of
trust

m Secure Boot uninterruptible until system protection attributes
are established

m Authentication during boot using hardware hashing
m Step-wise authentication of execution images

m Secure execution of code in execute-only mode for protected
routines

m All Debug and Test ingress paths can be disabled
Cryptography Accelerators

m Hardware acceleration for Symmetric and Asymmetric
cryptographic methods (AES, 3DES, RSA, and ECC) and Hash
functions (SHA-512, SHA-256)

m True Random Number Generator (TRNG) function
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More Information

Cypress provides a wealth of data at www.cypress.com to help you select the right PSoC device and quickly and effectively integrate
it into your design. The following is an abbreviated list of resources for PSoC 6 MCU:

m Overview: PSoC Portfolio, PSoC Roadmap
m Product Selectors: PSoC 6 MCU Page

m Application Notes cover a broad range of topics, from basic
to advanced level, and include the following:
a AN210781: Getting Started with PSoC 6 MCU BLE
1 AN218241: PSoC 6 MCU Hardware Design Considerations
1 AN213924: PSoC 6 MCU Bootloader Guide
1 AN215656: PSoC 6 MCU Dual-Core CPU System Design
a1 AN219434: Importing PSoC Creator Code into an IDE
0 AN219528: PSoC 6 MCU Power Reduction Techniques
1 AN221111: PSoC 6 MCU: Creating a Secure System

PSoC Creator

m Code Examples provides PSoC Creator example projects for
different product features and usage.

m Technical Reference Manuals (TRMs) provide detailed
descriptions of PSoC 6 MCU architecture and registers.

m Development Tools
a CY8CKIT-062-Wi-Fi-/BT supports the PSoC 62 series MCU
with WiFi and Bluetooth connectivity.

1 CY8CKIT-062-BLE supports the PSoC 63 series MCU with
Bluetooth Low-Energy (BLE) connectivity.

m Training Videos: Visit www.cypress.com/training for a wide
variety of video training resources on PSoC Creator

PSoC Creator is a free Windows-based Integrated Design Environment (IDE). It enables you to design hardware and firmware
systems concurrently, based on PSoC 6 MCU. As shown below, with PSoC Creator, you can:

1. Explore the library of 200+ Components in PSoC Creator

2. Drag and drop Component icons to complete your hardware
system design in the main design workspace

3. Configure Components using the Component Configuration
Tools and the Component datasheets

4. Co-design your application firmware and hardware in the
PSoC Creator IDE or build project for 3rd party IDE

5. Prototype your solution with the PSoC 6 Pioneer Kits.If a
design change is needed, PSoC Creator and Components
enable you to make changes on the fly without the need for
hardware revisions.

Figure 1. PSoC Creator Schematic Entry and Components
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Blocks and Functionality

The PSoC 63 block diagram is shown in Figure 2. There are five major subsystems: CPU subsystem, BLE subsystem, system
resources, peripheral blocks, and I/O subsystem.

Figure 2. Block Diagram

CPU Subsystem
PSoC 63
CRYPTO
Cortex M4 FLASH SRAM ROM Cortex MO+ DMA DES/TDES,
150 MHz (1.1V) 1024+32 KB 9x 32 KB 128 KB 100 MHz (1.1V) AES SHA,CRC,
TRNG RSA/ECC
System Resources 50 MHz (0.9V) 25 MHz (0.9V) 2x16Ch Acc‘elerator
5 FPgKg\g;:c::PU FLASH Controller SRAM Controller ROM Controller Mué'Kg\g;:cf:‘gPU Initiator/MMIO Initiator/MMIO
ower
Sleep Control 1T ijs T
POR BOD
ystem Interconnect (Multi Layer b |
OVF‘REF LVD System Int¢ t (Multi L: AHB, MPU/SMPU, IPC
PWRSYS-LP/ULP 1E ; E 2 E
Buck (E)| Peripheral Interconnect (MMIO, PPU) e
T
Clock ii S
S
Programmable Programmable = 5l Bluetooth Low w8
[MO_T ECO_| Analog Digital 5 EZ||E®T n | | Energy Sub | |52 ]S e
[FLL [xPLL] 2 z 2] 2 92| |35 =
- SAR ADC DAC sl g § il Bzl |53 HIEIRE:
(12-bit) (12-bit) gl s|lZE |22 | 8 IR 8
— 8 upB | .. |ubB gl 3|15¢|sE|sé ; al|el|§¢ s
= 5 a | [FE||ES| |2 Programmable Link 3 =5 w @
& ol 8 ||xgl|Bz| |55 Layer 5| (8| |ze| |29
o ® ! %) < =} = (7]
Test 0 2| (& XS i w o O bl
3 2 S El|8g] [F¢ Digital Interface g2 > §
o 3
T
BLE 2 Mbps Radio 8
Backup SARMUX CTB/CTBm <
2x OpAmp H Port Interface & Digital System Interconnect (DSI) |
WCO L A I | | | | A A Y
I I | v v v 3 v v v .
Power Modes High Speed 0 Matrix, Smart /0, Boundary Scan ] 2%
ActivelSieep ¢ ¢ fa
LowePowerActive/Sleep
DeepSleep [ 8x GPIO (6 of these are OVT) ]
[ Hibenate |
Backup |10 Subsystem

Figure 2 shows the subsystems of the chip and gives a very simplified view of their inter-connections (Multi-layer AHB is used in
practice). The color-coding shows the lowest power mode where the particular block is still functional (for example, LP Comparator
is functional in Deep Sleep mode).

PSoC 63 devices include extensive support for programming, testing, debugging, and tracing both hardware and firmware.

Complete debug-on-chip functionality enables full device debugging in the final system using the standard production device. It does
not require special interfaces, debugging pods, simulators, or emulators. Only the standard programming connections are required
to fully support debug.

The PSoC Creator Integrated Development Environment (IDE) provides fully integrated programming and debug support for

PSoC 63 devices. The SWJ (SWD and JTAG) interface is fully compatible with industry-standard third party probes. With the ability
to disable debug features, with very robust flash protection, and by allowing customer-proprietary functionality to be implemented in
on-chip programmable blocks, the PSoC 63 family provides a very high level of security.

The debug circuits are enabled by default and can only be disabled in firmware. If not enabled, the only way to re-enable them is to
erase the entire device, clear flash protection, and reprogram the device with new firmware that enables debugging.

Additionally, all device interfaces can be permanently disabled (device security) for applications concerned about phishing attacks
due to a maliciously reprogrammed device or attempts to defeat security by starting and interrupting flash programming sequences.
All programming, debug, and test interfaces are disabled when maximum device security is enabled. The security level is a trade-off
the customer can make.

Document Number: 002-18787 Rev. *G Page 5 of 63



o CYPRESS

PSoC®6MCU: PSoC 63with BLE
Datasheet

- EMBEDDED IN TOMORROW

Functional Definition

CPU and Memory Subsystem

CPU

The CPU subsystem in the PSoC 63 consists of two Arm Cortex
cores and their associated busses and memories: M4 with
Floating-point unit and Memory Protection Units (FPU and MPU)
and an MO+ with an MPU. The Cortex M4 and MO+ have 8 KB
Instruction Caches (I-Cache) with 4-way set associativity. This
subsystem also includes independent DMA controllers with 32
channels each, a Cryptographic accelerator block, 1 MB of
on-chip Flash, 288 KB of SRAM, and 128 KB of ROM.

The Cortex MO+ provides a secure, un-interruptible Boot
function. This guarantees that post-Boot, system integrity is
checked and privileges enforced. Shared resources can be
accessed through the normal Arm multi-layer bus arbitration and
exclusive accesses are supported by an Inter-Processor
Communication (IPC) scheme, which implements hardware
semaphores and protection. Active power consumption for the
Cortex M4 is 22 yA/MHz and 15 pA/MHz for the Cortex MO+,
both at 3.3 V chip supply voltage with the internal buck enabled
and at 0.9 V internal supply. Note that at Cortex M4 speeds
above 100 MHz, the MO+ and Peripheral subsystem are limited
to half the M4 speed. If the M4 is running at 150 Mhz, the MO+and
peripheral subsystem is limited to 75 MHz.

DMA Controllers

There are two DMA controllers with 16 channels each. They
support independent accesses to peripherals using the AHB
Multi-layer bus.

Flash

PSoC 63 has a 1 MB flash module with additional 32 KB of Flash
that can be used for EEPROM emulation for longer retention and
a separate 32 KB block of Flash that can be securely locked and
is only accessible via a key lock that cannot be changed (one
Time Programmable).

SRAM with 32 KB Retention Granularity

There is 288 KB of SRAM memory, which can be fully retained
or retained in increments of user-designated 32 KB blocks.
SROM

There is a supervisory 128 KB ROM that contains boot and
configuration routines. This ROM will guarantee Secure Boot if
authentication of User Flash is required.

One-Time-Programmable (OTP) eFuse

The 1024-bit OTP memory can provide a unique and unalterable
Identifier on a per-chip basis. This unalterable key can be used
to access Secured Flash.

Document Number: 002-18787 Rev. *G

System Resources
Power System

The power system provides assurance that voltage levels are as
required for each respective mode and will either delay mode
entry (on power-on reset (POR), for example) until voltage levels
are as required for proper function or generate resets (Brown-Out
Detect (BOD)) when the power supply drops below specified
levels. The design will guaranteed safe chip operation between
power supply voltage dropping below specified levels (for
example, below 1.7 V) and the Reset occurring. There are no
voltage sequencing requirements. The VDD core logic supply
(1.7 to 3.6 V) will feed an on-chip buck, which will produce the
core logic supply of either 1.1 V or 0.9 V selectable. Depending
on the frequency of operation, the buck converter will have a
quiescent current of <1 pA. A separate power domain called
Backup is provided; note this is not a power mode. This domain
is powered from the VBACKUP domain and includes the 32-kHz
WCO, RTC, and backup registers. It is connected to VDD when
not used as a backup domain. Port 0 is powered from this supply.
Pin 5 of Port 0 (P0.5) can be assigned as a PMIC wakeup output
(timed by the RTC); P0.5 is driven to the resistive pull-up mode
by default.

Clock System

The PSoC 63 clock system is responsible for providing clocks to
all subsystems that require clocks and for switching between
different clock sources without glitching. In addition, the clock
system ensures that no metastable conditions occur.

The clock system for PSoC 63 consists of the Internal Main
Oscillator (IMO) and the Internal Low-speed Oscillator (ILO),
crystal oscillators (ECO and WCO), PLL, FLL, and provision for
an external clock. An FLL will provide fast wake-up at high clock
speeds without waiting for a PLL lock event (which can take up
to 50 ps). Clocks may be buffered and brought out to a pin on a
Smart I/O port.

The 32-kHz oscillator is timmable to within 2 ppm using a higher
accuracy clock. The ECO will deliver £20 ppm accuracy and will
use an external crystal.

IMO Clock Source

The IMO is the primary source of internal clocking in PSoC 63. It
is timmed during testing to achieve the specified accuracy. The
IMO default frequency is 8 MHz. IMO tolerance is +2% and its
current consumption is less than 10 pA.

ILO Clock Source

The ILO is a very low power oscillator, nominally 32 kHz, which
may be used to generate clocks for peripheral operation in Deep
Sleep mode. ILO-driven counters can be calibrated to the IMO
to improve accuracy. Cypress provides a software component,
which does the calibration.
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Watchdog Timer

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

Clock Dividers

Integer and Fractional clock dividers are provided for peripheral
use and timing purposes. There are eight 8-bit integer and
sixteen 16-bit integer clock dividers. There is also one 24.5-bit
fractional and four 16.5-bit fractional clock dividers.

Reset

The PSoC 63 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 configuration and
multiple pin functions during power-on or reconfiguration.

BLE Radio and Subsystem

PSoC 63 incorporates a Bluetooth Smart subsystem that
contains the Physical Layer (PHY) and Link Layer (LL) engines
with an embedded security engine. The physical layer consists
of the digital PHY and the RF transceiver that transmits and
receives GFSK packets at 2 Mbps over a 2.4-GHz ISM band,
which is compliant with Bluetooth Smart Bluetooth Specification
5.0. The baseband controller is a composite hardware and
firmware implementation that supports both master and slave
modes. Key protocol elements, such as HCI and link control, are
implemented in firmware. Time-critical functional blocks, such as
encryption, CRC, data whitening, and access code correlation,
are implemented in hardware (in the LL engine).

The RF transceiver contains an integrated balun, which provides
a single-ended RF port pin to drive a 50-Q antenna via a
matching/filtering network. In the receive direction, this block
converts the RF signal from the antenna to a digital bit stream
after performing GFSK demodulation. In the transmit direction,
this block performs GFSK modulation and then converts a digital
baseband signal to a radio frequency before transmitting it to air
through the antenna.

Key features of BLESS are as follows:

m Master and slave single-mode protocol stack with logical link
control and adaptation protocol (L2CAP), attribute (ATT), and
security manager (SM) protocols

m API| access to generic attribute profile (GATT), generic access
profile (GAP), and L2CAP

m L2CAP connection-oriented channel (Bluetooth 4.1 feature)

m GAP features
0 Broadcaster, Observer, Peripheral, and Central roles
o Security mode 1: Level 1, 2, and 3
a User-defined advertising data
o Multiple bond support
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m GATT features
1 GATT client and server
0 Supports GATT sub-procedures

a 32-bit universally unique identifier (UUID) (Bluetooth 4.1
feature)

m Security Manager (SM)
o Pairing methods: Just works, Passkey Entry, and Out of Band
a LE Secure Connection Pairing model
o Authenticated man-in-the-middle (MITM) protection and data
signing
m Link Layer (LL)
A Master and Slave roles
A 128-bit AES engine
o Low-duty cycle advertising
o LE Ping

m Supports all SIG-adopted BLE profiles

m Power levels for Adv (1.28s, 31 bytes, 0 dBm) and Con
(300 ms, 0 byte, 0 dBm) are 42 yW and 70 pW respectively

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, Vpp, Vpp/2, and
Vrer (nominally 1.024 V), as well as an external reference
through a GPIO pin. The Sample-and-Hold (S/H) aperture is
programmabile; 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. There are 16 channels of which
any 13 can be sampled in a single scan.
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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 V to 3.6 V.

Temperature Sensor

PSoC 63 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 temperature value by
using a Cypress-supplied software that includes calibration and
linearization.

12-bit Digital-Analog Converter

There is a 12-bit voltage mode DAC on the chip, which can settle
in less than 5 ys. The DAC may be driven by the DMA controllers
to generate user-defined waveforms. The DAC output from the
chip can either be the resistive ladder output (highly linear near
ground) or a buffered output.

Continuous Time Block (CTBm) with Two Opamps

This block consists of two opamps, which have their inputs and
outputs connected to fixed pins and have three power modes
and a comparator mode. The outputs of these opamps can be
used as buffers for the SAR inputs. The non-inverting inputs of
these opamps can be connected to either of two pins, thus
allowing independent sensors to be used at different times. The
pin selection can be made via firmware. The opamps can be set
to one of the four power levels; the lowest level allowing
operation in Deep Sleep mode in order to preserve lower perfor-
mance Continuous-Time functionality in Deep Sleep mode. The
DAC output can be buffered through an opamp.

Low-Power Comparators

PSoC 63 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 Deep Sleep and Hibernate
modes. The comparator outputs are normally synchronized to
avoid metastability unless operating in an asynchronous power
mode (Hibernate) where the system wake-up circuit is activated
by a comparator-switch event.

Programmable Digital

Smart I/O

There are two Smart I/0 blocks, which allow Boolean operations
on signals going to the GPIO pins from the subsystems of the
chip or on signals coming into the chip. Operation can be
synchronous or asynchronous and the blocks operate in
low-power modes, such as Deep Sleep and Hibernate.This
allows, for example, detection of logic conditions that can
indicate that the CPU should wake up instead of waking up on
general 1/O interrupts, which consume more power and can
generate spurious wake-ups.

Universal Digital Blocks (UDBs) and Port Interfaces

PSoC 63 has 12 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.
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Fixed-Function Digital

Timer/Counter/PWM Block

The timer/counter/PWM block consists of 32 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/O 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
programmable offset between them to allow the use as
deadband programmable 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. There are eight 32-bit counters and 24 16-bit
counters.

Serial Communication Blocks (SCB)

PSoC 63 has nine SCBs, which can each implement an I20,
UART, or SPI interface. One SCB will operate in Deep Sleep with
an external clock, this SCB will only operate in Slave mode
(requires external clock).

I’C Mode: The hardware 12C 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 the interrupt overhead and latency for the CPU. It also
supports EzI?C that creates a mailbox address range in the
memory of PSoC 63 and effectively reduces the 12C communi-
cation to reading from and writing to an array in the memory. In
addition, the block supports a 256 byte FIFO for receive and
transmit, which, by increasing the time given for the CPU to read
the data, greatly reduces the need for clock stretching caused by
the CPU not having read the data on time. The FIFO mode is
available in all channels and is very useful in the absence of
DMA.

The I1°C peripheral is compatible with I2C Standard-mode,
Fast-mode, and Fast-Mode Plus devices as defined in the NXP
I2C-bus specification and user manual (UM10204). The 1°C bus
I/0 is implemented with GPIO in open-drain modes.

UART Mode: This is a full-feature UART operating at up to
8 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 the
addressing of peripherals connected over common RX and TX
lines. Common UART functions such as parity error, break
detect, and frame error are supported. A 256 byte FIFO allows
much greater CPU service latencies to be tolerated.

SPI Mode: The SPI mode supports full Motorola SPI, Tl Secure
Simple Pairing (SSP) (essentially adds a start pulse that is used
to synchronize SPI Codecs), and National Microwire (half-duplex
form of SPI). The SPI block can use the FIFO and supports an
EzSPI mode in which the data interchange is reduced to reading
and writing an array in memory. The SPI interface operates with
up to a 25-MHz SPI clock.
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USB Full-Speed Dual Role Host and Device Interface

PSoC 63 incorporates a dual-role USB Host and Device
interface. The device can have up to eight endpoints. A 512byte
SRAM buffer is provided and DMA is supported.

QSPI Interface

A Quad SPI (QSPI) interface is provided running at 80 MHz. This
block also supports on-the-fly encryption and decryption to
support Execute-In-Place operation at reasonable speeds. It
supports Single/dual/quad/octal SPI and dual-quad SPI modes.

GPIO

PSoC 63 has up to 78 GPIOs. The GPIO block implements the
following:

m Eight drive strength modes:
o Analog input mode (input and output buffers disabled)
A Input only
o Weak pull-up with strong pull-down
A Strong pull-up with weak pull-down
a Open drain with strong pull-down
o Open drain with strong pull-up
a Strong pull-up with strong pull-down
a Weak pull-up with weak pull-down

m Input threshold select (CMOS or LVTTL)

m Hold mode for latching previous state (used for retaining the
I/O state in Deep Sleep and Hibernate modes)

m Selectable slew rates for dV/dt-related noise control to improve
EMI

The pins are organized in logical entities called ports, which are
8-bit in width. During power-on and reset, the blocks are forced
to the disable state so as not to crowbar any inputs and/or cause
excess turn-on current. A multiplexing network known as a
high-speed /0 matrix (HSIOM) is used to multiplex between
various signals that may connect to an I/O pin. Data output and
pin state registers store, respectively, the values to be driven on
the pins and the states of the pins themselves.

Every 1/0 pin can generate an interrupt if so enabled and each
I/O port has an interrupt request (IRQ) and interrupt service
routine (ISR) vector associated with it. Six GPIO pins are capable
of overvoltage tolerant (OVT) operation where the input voltage
may be higher than VDD (these may be used for I°C functionality
to allow powering the chip off while maintaining physical
connection to an operating 12C bus without affecting its function-
ality).

GPIO pins can be ganged to sink 16 mA or higher values of sink
current. GPIO pins, including OVT pins, may not be pulled up
higher than 3.6 V.
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Special-Function Peripherals

CapSense

CapSense is supported on all pins in the PSoC 63 through a
CapSense Sigma-Delta (CSD) block that can be connected to an
analog multiplexed bus. Any GPIO pin can be connected to this
AMUX bus through an analog switch. CapSense function can
thus be provided on any pin or a group of pins in a system under
software control. Cypress provides a software component for the
CapSense block for ease-of-use.

Shield voltage can be driven on another mux bus to provide
water-tolerance capability. Water tolerance is provided by driving
the shield electrode in phase with the sense electrode to keep
the shield capacitance from attenuating the sensed input.
Proximity sensing can also be implemented.

The CapSense block is an advanced, low-noise, programmable
block with programmable voltage references and current source
ranges for improved sensitivity and flexibility. It can also use an
external reference voltage. It has a full-wave CSD mode that
alternates sensing to VDDA and ground to null out power-supply
related noise.

The CapSense block has two 7-bit 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 water
tolerance (one IDAC is available). A (slow) 10-bit Slope ADC
may be realized by using one of the IDACs.

The block can implement Swipe, Tap, Wake-up on Touch
(<3 pA at 1.8 V), mutual capacitance, and other types of sensing
functions.

Audio Subsystem

This subsystem consists of an 12S block and two PDM channels.
The PDM channels interface to a PDM microphone's bit-stream
output. The PDM processing channel provides droop correction
and can operate with clock speeds ranging from 384 kHz to
3.072 MHz and produce word lengths of 16 to 24 bits at audio
sample rates of up to 48 ksps.

The 12S interface supports both Master and Slave modes with
Word Clock rates of up to 192 ksps (8-bit to 32-bit words).
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Pinouts

Table 1. Pinouts for 116-BGA and 104-MCSP Packages

104-MCSP-BLE 116-BGA-BLE 104-MCSP-BLE 116-BGA-BLE
Pin Name Pin Name Pin Name Pin Name
Cc7 VCCD A2 VCCD N9 VSSR J1, K2, K3, K4, K5, VSSR
L1,L3, L4, L5, M3,
M8
C6 VDDD B1 VDDD P9 VDDR2 M1 VDDR2
C9 VBACKUP C1 VBACKUP P6,P7 VSSR J1, K2, K3, K4, K5, VSSR
L1,L3, L4, L5, M3,
M8
D8 P0.0 Cc2 P0.0 P8 VDDR3 M2 VDDR3
E6 PO0.1 D3 PO0.1 P1 VSS J1, K2, K3, K4, K5, VSSR
L1,L3, L4, L5, M3,
M8
D9 P0.2 E4 P0.2 M5 X1 M4 X1
E7 P0.3 E3 P0.3 P5 X0 M5 X0
E8 P0.4 F3 P0.4 M3 VSSR J1, K2, K3, K4, K5, VSSR
L1,L3, L4, L5, M3,
M8
E9 P0.5 D2 P0.5 M4 DVDD M6 DVDD
E5 XRES E2 XRES P1 VSS J1, K2, K3, K4, K5, VSSR
L1,L3, L4, L5, M3,
M8
F5 P1.0 G3 P1.0 P4 VDCDC M7 VDCDC
F6 P1.1 F2 P1.1 P2 NC
J5 P1.2 P3 VSSR J1, K2, K3, K4, K5, VSSR
L1,L3, L4, L5, M3,
M8
F9 P1.3 J4 P1.3 L2 VDDR_HVL L7 VDDR_HVL
F8 P14 J3 P1.4 J7 P5.0 L6 P5.0
F7 P1.5 J2 P1.5 J5 P5.1 K6 P5.1
G9 VDD_NS H3 VDD_NS J6 P5.2 J6 P5.2
G8 VIND1 F1 VIND1 H7 P5.3 K7 P5.3
H8 VIND2 G1 VIND2 H6 P5.4 J7 P5.4
J8 VBUCK1 G2 VBUCK1 J4 P5.5 L8 P5.5
H9 VRF H1 VRF K3 P5.6 M9 P5.6
L9 VDDR1 L2 VDDR1 K4 P5.7
N9 VSSR J1, K2, K3, K4, K5, VSSR L2 VDDR_HVL L7 VDDR_HVL

L1,L3,L4, L5, M3,
M8

M9 ANT K1 ANT L2 VDDR_HVL L7 VDDR_HVL
M9 ANT K1 ANT J3 P6.0 K8 P6.0

K2 P6.1 J8 P6.1 B2 P10.1 A8 P10.1
M2 P6.2 L9 P6.2 C3 P10.2 F6 P10.2

L1 P6.3 K9 P6.3 E4 P10.3 E6 P10.3
J2 P6.4 Jo P6.4 A2 P10.4 D6 P10.4
K1 P6.5 M10 P6.5 A3 P10.5 B7 P10.5
N2 P6.6 L10 P6.6 D5 P10.6 A7 P10.6
M1 P6.7 K10 P6.7 B3 P10.7
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Table 1. Pinouts for 116-BGA and 104-MCSP Packages (continued)
104-MCSP-BLE 116-BGA-BLE 104-MCSP-BLE 116-BGA-BLE
Pin Name Pin Name Pin Name Pin Name
N1 P7.0 J10 P7.0 c4 P11.0 F5 P11.0
G6 P7.1 H10 P7.1 c5 P11.1 E5 P11.1
H4 P7.2 H8 P7.2 D6 P11.2 D5 P11.2
G5 P7.3 H7 P7.3 B10 VREF
H3 P7.4 H6 P7.4 A1 VDDA A9 VDDA
H2 P7.5 G9 P7.5 A1 VDDA A9 VDDA
G3 P7.6 G8 P7.6 c2 P10.0 B8 P10.0
G2 P7.7 G7 P7.7 B4 P11.3 cé P11.3
D1 VDDIO1 G10 VDDIO1 A4 P11.4 B6 P11.4
G4 P8.0 F10 P8.0 B5 P11.5 A P11.5
G1 P8.1 F9 P8.1 A5 P11.6 B5 P11.6
F3 P8.2 F8 P8.2 A6 P11.7 A5 P11.7
F2 P8.3 F7 P8.3 B6 VDDIOO B3 VDDIOO
F1 P8.4 G6 P8.4 D7, D4, F4, G7 VSS B2, B9, H2, H9, D1 VSS
E3 P8.5 E9 P8.5 B7 P12.0 A4 P12.0
E1 P8.6 ES P8.6 A7 P12.1 B4 P12.1
E2 P8.7 E7 P8.7 B8 P12.2 c4 P12.2
Al VDDA A9 VDDA A8 P12.3 A3 P12.3
D2 P9.0 D10 P9.0 c8 P12.4 c5 P12.4
c1 P9.1 D9 P9.1 D4 P12.5
D3 P9.2 D8 P9.2 G5 P12.6
B1 P9.3 D7 P9.3 H5 P12.7
c10 P9.4 A9 P13.0 H4 P13.0
C9 P9.5 B9 P13.1 G4 P13.1
c8 P9.6 F4 P13.6
c7 P9.7 C3 P13.7

Note: Balls H5 and J9 are No-Connects (NC) in the 104-MCSP package.
The correspondence of power supplies to ports by package type is as follows:

m PO: VBACKUP
m P1: VDDD. Port 1 Pins are Over-Voltage Tolerant (OVT).

m P5, PG,

P7, P8: VDDIO1

m P9, P10: VDDA
m P11, P12, P13: VDDIOO
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Each Port Pin has multiple alternate functions. These are defined in Table 2.
Table 2. Multiple Alternate Functions

PPoi:'nt/ ACT #0 ACT #1 DS#2 |ACT#4| ACT#5 | ACT#6 | ACT#7 | ACT#8 | ACT#9 | ACT#10 | ACT #12 | ACT #13 ACT #14 ACT #15 DS #4 DS #5 DS #6
P0.0 tcpwm[0].I | tcpwm([1].line srss.ext scb[0].spi peri.tr_io_i
) ine[0]:0 : _clk:0 _select1:0 nput[0]:0
PO.1 tiﬁgw(%[r?]]'l tcpwm[1].line scb[0].spi peri.tr_io_i CpUSS.SWj_
’ 01:0 P _compl[0]:0 _select2:0 nput[1]:0 trstn
P0.2 tcpwm[0].I | tcpwm([1].line scb[0].ua | scb[0].i2 | scb[0].spi
’ ine[1]:0 [1]:0 rt_rx:0 | c_scl:0 | _mosi:0
tecpwm[O].1f, ; ; f
H pwm[1].line scb[0].ua | scb[0].i2 | scb[0].spi
P03 m?ﬁ‘i(.)omp _compl[1]:0 rt_tx:0 | c_sda:0 [ _miso:0
PO.4 tcpwm[0].1| tcpwm[1].line scb[0].ua scb[0].spi peri.tr_io_
’ ine[2]:0 [2]:0 rt_rts:0 _clk:0 output[0]:2
P05 tiﬁgwg])[r?q]'l tcpwm[1].line srss.ext scb[0].ua scb[0].spi peri.tr_io_
: I21:0 P _compl[2]:0 _clk:1 rt_cts:0 _select0:0 output[1]:2
P1.0 tcpwm[0].1| tcpwm[1].line scb[7].ua | scb[7].i2 | scb[7].spi peri.tr_io_i
: ine[3]:0 [3]:0 rt_rx:0 | c_scl:0 | _mosi:0 nput[2]:0
P1.1 ti(r:‘réwg[%].l tcpwm[1].line scb[7].ua | scb[7].i2 | scb[7].spi peri.tr_io_i
) 310 P _compl[3]:0 rt_tx:0 | c_sda:0 [ _miso:0 nput[3]:0
P1.2 tcpwm[0].I | tcpwm([1].line scb[7].ua scb[7].spi
) ine[4]:4 [12]:1 rt_rts:0 _clk:0
tcpwm[O].1f : f
; pwm[1].line scb[7].ua scb[7].spi
P1.3 |n(-\1[_4<i(')4mp _compl[12]:1 rt_cts:0 _select0:0
P14 tcpwm[0].I | tcpwm[1].line scb[7].spi
’ ine[5]:4 [13]:1 _select1:0
tecpwm[O].1f, . : f
H pwm[1].line scb[7].spi
P1.5 |n(-)|[_5<ig4mp _compl[14]:1 _select2:0
P5.0 tcpwm[0].I | tcpwm([1].line scb[5].ua | scb[5].i2 | scb[5].spi audioss.clk | peri.tr_io_i
’ ine[4]:0 [4]:0 rt_rx:0 | c_scl:0 | _mosi:0 _i2s_if nput[10]:0
ps1 |1PWMIOM | tcpwmit].line sch[5].ua | scb[5].i2 | scb{5].spi audioss.tx | peri.tr_io_i
’ 4]:0 P _compl[4]:0 rt_tx:0 | c_sda:0 | _miso:0 _sck nput[11]:0
P5.2 tcpwm[0].I | tcpwm[1].line scb[5].ua scb[5].spi audioss.tx
’ ine[5]:0 [5]:0 rt_rts:0 _clk:0 _ws
P5.3 Eﬁzwg[%].l tcpwm([1].line scb[5].ua scb[5].spi audioss.tx
’ IB1:0 P _compl[5]:0 rt_cts:0 _select0:0 _sdo
P54 tcpwm[0].1| tcpwm[1].line scb[5].spi audioss.rx
: ine[6]:0 6]:0 _select1:0 _sck
tepwm[O].1f, N f .
: pwm[1].line scb[5].spi audioss.rx
P55 |ne|-[_6<it_)0mp _compl[6]:0 _select2:0 _ws
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Table 2. Multiple Alternate Functions (continued)
Plfi:]t/ ACT #0 ACT #1 DS#2 |ACT#4| ACT #5 | ACT #6 | ACT #7 | ACT #8 ACT #9 ACT #10 | ACT #12 | ACT #13 ACT #14 ACT #15 DS #4 DS #5 DS #6
P5.6 tcpwm[0].1| tcpwm[1].line scb[5].spi audioss.rx
’ ine[7]:0 [7]:0 _select3:0 _sdi
tcpwm[0].1 to : f
: pwm[1].line scb[3].spi
P5.7 mel‘[_?C]?(_)OmP _compl[7]:0 _select3:0
P6.0 tcpwm[0].1| tcpwm[1].line | scb[8].i2 scb[3].ua | scb[3].i2 | scb[3].spi cpuss.fault scb[8].spi
: ine[0]:1 : c_scl:0 rt_rx:0 | c_scl:0 | _mosi:0 _out[0] _mosi:0
P61 | ok | tepwm[TLine | scblg].i2 scb[3l.ua | scb[3].i2 | scbi3].spi cpuss.fault sch{8].spi
: 0]:1 _compl[8]:0 | c_sda:0 rt_tx:0 | c_sda:0 | _miso:0 _out[1] _miso:0
P6.2 tcpwm[0].1| tcpwm[1].line scb[3].ua scb[3].spi scb[8].spi
. ine[1]:1 : rt_rts:0 _clk:0 _clk:0
P63 tiﬁgwglr?}b' tepwm([1]line scb[3L.ua scb[3].spi scb[8].spi
) A _compl[9]:0 rt_cts:0 _select0:0 _select0:0
P6.4 tcpwm[0].I | tcpwm[1].line | scb[8].i2 scb[6].ua | scb[6].i2 | scb[6].spi peri.tr_io_i | peri.tr_io cpuss.swj_ | scb[8].spi
’ ine[2]:1 [10]:0 c_scl:1 rt_rx:2 | c_scli2 | _mosi:2 nput[12]:0 | outpuf[0]:1 swo_tdo _mosi:1
P6.5 Eﬁzwg[%].l tcpwm[1].line | scb[8].i2 scb[6].ua | scb[6].i2 | scb[6]. sp| peri.tr_io_i | peri.tr_io cpuss.swj_ | scb[8]. sp|
’ 211 P _compl[10]:0 | c_sda:1 rt_tx:2 | c_sda:2 | _miso:2 nput[13]:0 | outpuf[1]:1 swdoe_tdi | _miso:1
P6.6 tcpwm[0].I| tcpwm[1].line scb[6].ua scb[6].spi cpuss.swj_ | scb[8].spi
’ ine[3]:1 [11]:0 rt_rts:2 _clk:2 swdio_tms _clk:1
P6.7 tiﬁgwg[r?q]bl tecpwm[1].line scb[6].ua scb[6].spi cpuss.swj_ | scb[8].spi
’ Bl _compl[11]:0 rt_cts:2 _select0:2 swclk_tclk | _select0:1
P7.0 tcpwm[0].1| tcpwm[1].line scb[4].ua | scb[4].i2 | scb[4].spi peri.tr_io_i cpuss.trace_cl
: ine[4]:1 [12]:0 rt_rx:1 c_scl:1 _mosi:1 nput[14]:0 ock
7 1 Eﬁgwg[glb' tepwm([1].line scbl4].ua | scbl4].i2 | scbi4].spi peritr_io_i
: -1 _compl[12]:0 rt_tx:1 | c_sda:1 | _miso:1 nput[15]:0
P7.2 tcpwm[0].1| tcpwm[1].line scb[4].ua scb[4].spi
’ ine[5]:1 [13]:0 rt_rts:1 _clk:1
tcpwm[0].1 to ; .
H pwm[1].line scb[4].ua scb[4].spi
P7.3 mel[_5(i91mp _compl[13]:.0 rt_cts:1 _select0:1
P7.4 tcpwm[0].I | tcpwm([1].line scb[4].spi bless.ext_Ina_r | cpuss.trac
’ ine[6]:1 [14]:0 _select1:1 x_ctl_out e_data[3]:2
P7.5 Eﬁgwg)[r%]bl tcpwm[1].line scb[4].spi bless.ext_pa_t | cpuss.trac
611 _compl[14]:.0 _select2:1 x_ctl_out e_data[2]:2
; f bless.ext_pa_|
tcpwm[0].1| tcpwm[1].line scb[4].spi O — | cpuss.trac
P7.6 | Sne[7]:1 [15]:0 select3'1 na_chip_en_ou ¢"gata[1]:2
P77 Eﬁgwg)[r%]bl tcpwm[1].line scb[3].spi | cpuss.clk_ cpuss.trac
711 _compl[15]:0 _select1:0 | fm_pump e_data[0]:2
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Table 2. Multiple Alternate Functions (continued)

P;i:]t/ ACT #0 ACT #1 DS#2 |ACT#4| ACT #5 | ACT #6 | ACT #7 | ACT #8 ACT #9 ACT #10 | ACT #12 | ACT #13 ACT #14 ACT #15 DS #4 DS #5 DS #6
P8.0 tcpwm[0].1| tcpwm[1].line scb[4].ua | scb[4].i2 | scb[4].spi peri.tr_io_i
’ ine[0]:2 [16]:0 rt_rx:0 | c_scl:0 | _mosi:0 nput[16]:0
pgq |(PWMIOLl tcowmp1].ine scbl4].ua | scb[4].i2 | scb[4].spi peritr_io_i
’ 0]:2 p _compl[16]:0 rt_tx:0 | c_sda:0 | _miso:0 nput[17]:0
P82 tcpwm[0].1| tcpwm[1].line scb[4].ua scb[4].spi
. ine[1]:2 [17]:0 rt_rts:0 _clk:0
tcpwm[0].1 to ; f
p pwm[1].line scb[4].ua scb[4].spi
P8.3 |ne|-[_1<i<_)2mp _compl[17]:.0 rt_cts:0 _select0:0
P8.4 tcpwm[0].1| tcpwm[1].line scb[4].spi
. ine[2]:2 [18]:0 _select1:0
tcpwm[0].1 to . .
p pwm[1].line scb[4].spi
P8.5 Ine_comp _compl[18]:.0 _select2:0
I[2]:2
P8.6 tcpwm[0].I | tcpwm([1].line scb[4].spi
) ine[3]:2 [19]:0 _select3:0
tcpwm[O].1f : f
; pwm[1].line scb[3].spi
P8.7 Ine_comp _compl[19]:0 _select2:0
I[3]:2
pg.o |tcPwm(O].I| tepwm[1].line scb[2].ua | scb[2].i2 | scb[2].spi peri.tr_io_i cpuss.trac
’ ine[4]:2 [20]:0 rt_rx:0 | c_scl:0 | _mosi:0 nput[18]:0 e_data[3]:0
P9.1 ’Etr:]gw(r;r(;[r?]].l tcpwm[1].line scb[2].ua | scb[2].i2 | scb[2].spi peri.tr_io_i cpuss.trac
’ 2]:2 P _compl[20]:0 rt_tx:0 | c_sda:0 | _miso:0 nput[19]:0 e_data[2]:0
P9.2 tcpwm[0].1| tcpwm[1].line scb[2].ua scb[2].spi pass.dsi_ct cpuss.trac
’ ine[5]:2 [21]:0 rt_rts:0 _clk:0 b_cmp0:1 e_data[1]:0
P9.3 EﬁgW$[%]-| tcpwm[1].line scb[2].ua scb[2].spi pass.dsi_ct cpuss.trac
: IB]:2 P _compl[21]:0 rt_cts:0 _select0:0 b_cmp1:1 e_data[0]:0
P9.4 tcpwm[0].1| tcpwm[1].line scb[2].spi
i ine[7]:5 [0]:2 _select1:0
tecpwm[O].1f, N f
p pwm[1].line scb[2].spi
P9.5 me_c_omp _compl[0]:2 _select2:0
I[7]:5
po.6 |tcPwm(OLI| tcpwm[1].line scb[2].spi
) ine[0]:6 [1]:2 _select3:0
tcpwm[0].1

; tcpwm[1].line
Pa.7 S | —complfi}:2

P10.0 tcpwm[0].I | tcpwm([1].line scb[1].ua| scb[1].i2 | scb[1].spi peri.tr_io_i cpuss.trac
’ ine[6]:2 [22]:0 rt_rx:1 | c_scl:1 | _mosi:1 nput[20]:0 e_data[3]:1
P10.1 ’Eggwg[r?]]'l tcpwm[1].line scb[1].ua| scb[1].i2 | scb[1].spi peri.tr_io_i cpuss.trac
’ B2 p _compl[22]:.0 rt_tx:1 | c_sda:1 | _miso:1 nput[21]:0 e_data[2]:1
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Table 2. Multiple Alternate Functions (continued)

PPoi:]t/ ACT #0 ACT #1 DS#2 |ACT#4| ACT#5 | ACT#6 | ACT#7 | ACT #8 ACT#9 | ACT#10 | ACT #12 | ACT #13 ACT #14 ACT #15 DS #4 DS #5 DS #6
P10.2 tcpwm[0].I| tcpwm[1].line scb[1].ua scb[1].spi cpuss.trac
) ine[7]:2 [23]:0 rt_rts:1 _clk:1 e_data[1]:1
P10.3 Eﬁgwg[%].l tcpwm([1].line scb[1].ua scb[1].spi cpuss.trac
’ 71:2 p _compl[23]:0 rt_cts:1 _select0:1 e_data[0]:1
P10.4 tcpwm[0].I| tcpwm[1].line scb[1].spi | audioss.p
. ine[0]:3 [0]:1 _select1:1| dm_clk
tcpwm[0].1 to . i .
p pwm[1].line scb[1].spi | audioss.p
P10.5 |ne|-[_0<i<_)3mp _compl[0]:1 _select2:1 | dm_data
P10.6 tcpwm[0].1| tcpwm[1].line scb[1].spi
: ine[1]:6 [2]:2 _select3:1
tcpwm[0].1

: tcpwm[1].line
P10.7 |ne|[_1cj:06mp " complf2]:2

P11.0 tcpwm[0].I | tcpwm([1].line smif.spi_ | scb[5].ua | scb[5].i2 | scb[5].spi peri.tr_io_i
’ ine[1]:3 [1]:1 select2 | rt_rx:1 c_scl:1 | _mosi:1 nput[22]:0
114 | CPWIIOM | tcpwmi1]line smif.spi_|scb[5].ua | scb[5].i2 | scb[5].spi peritr_io_i
) M3 P _compl[1]:1 select! | rt_tx:1 | c_sda:1 | _miso:1 nput[23]:0
P11.2 tcpwm[0].I | tcpwm([1].line smif.spi_ | scb[5].ua scb[5].spi
’ ine[2]:3 [2]:1 selectO | rt_rts:1 _clk:1
P11.3 ’Etr:]gw(r;r(;[r?]].l tcpwm[1].line smif.spi_ | scb[5].ua scb[5].spi peri.tr_io_
’ —comp _compl[2]:1 data3 rt_cts:1 _select0:1 output[0]:0
I[2]:3
P11.4 tcpwm[0].I | tcpwm([1].line smif.spi_ scb[5].spi peri.tr_io_
’ ine[3]:3 [3]:1 data2 _select1:1 output[1]:0
tcpwm[0].1 to : £ i .
; pwm[1].line smif.spi_ scb[5].spi
P115 |ne|[_3c_j(_)3mp _compl[3]:1 data _select2:1
smif.spi_ scb[5].spi
P11.6 data0 _select3:1
P11.7 smif.Spi_
P12.0 tcpwm[0].1| tcpwm[1].line smif.spi_ | scb[6].ua | scb[6].i2 | scb[6].spi peri.tr_io_i
: ine[4]:3 [41:1 data4 rt_rx:0 | c_scl:0 | _mosi:0 nput[24]:0
p121 | \PWMIOL epwml1).line smif.spi_|scb[6].ua | scb[6].i2 | scb[6].spi peritr_io_i
: I41:3 P _compl[4]:1 datab rt_tx:0 | c_sda:0 [ _miso:0 nput[25]:0
P12.2 tcpwm[0].l | tcpowm([1].line smif.spi_ | scb[6].ua scb[6].spi
) ine[5]:3 [5]:1 data6 rt_rts:0 _clk:0
tcowm[O].1f : i ani f
; pwm[1].line smif.spi_ | scb[6].ua scb[6].spi
P123 |ne|[_5t‘193mp _compl[5]:1 data7 rt_cts:0 _select0:0
P12.4 tcpwm[0].I | tcpwm([1].line smif.spi_ scb[6].spi | audioss.p
’ ine[6]:3 [6]:1 select3 _select1:0 | dm_clk
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Table 2. Multiple Alternate Functions (continued)

P;i:]t/ ACT #0 ACT #1 DS#2 |ACT#4| ACT #5 | ACT #6 | ACT #7 | ACT #8 ACT #9 ACT #10 | ACT #12 | ACT #13 ACT #14 ACT #15 DS #4 DS #5 DS #6
tcpwm[0].1 to . i .
: pwm[1].line scb[6].spi | audioss.p
P125 mel[_BCj_oSmp _compl[6]:1 _select2:0 | dm_data
P12.6 tcpwm[0].I | tcpwm([1].line scb[6].spi
) ine[7]:3 [7]:1 _select3:0
tcpwm[0].1

: tcpwm[1].line
P12.7 |n(-\1[_7<i(:)3mp " complf7]:1

P13.0 tcpwm[0].I | tcpwm([1].line scb[6].ua | scb[6].i2 | scb[6].spi peri.tr_io_i
’ ine[0]:4 [8]:1 rt_rx:1 c_scl:1 | _mosi:1 nput[26]:0
p13.1 | PWMIOL! opwmi1]ine sch[B].ua | scb[6].i2 | schi6].spi peri.tr_io_i
’ —comp _compl[8]:1 rt_tx:1 | c_sda:1 | _miso:1 nput[27]:0
I[0]:4
P13.2 tcpwm[0].I | tcpwm([1].line scb[6].ua scb[6].spi
’ ine[1]:4 [9]:1 rt_rts:1 _clk:1
tcpwm[0].1 to : .
; pwm[1].line scb[6].ua scb[6].spi
P13.3 |ne|[_1c_j(_34mp _compl[9]:1 rt_cts:1 _select0:1
P13.4 tcpwm[0].1| tcpwm[1].line scb[6].spi
’ ine[2]:4 [10]:1 _select1:1
tcpwm[0].1 to : f
: pwm[1].line scb[6].spi
P13.5 neesA™ | _compi[T0]:1 select2:1
P13.6 tcpwm[0].1| tcpwm[1].line scb[6].spi
: ine[3]:4 [117:1 _select3:1
tcpwm[0].1

: tcpwm[1].line
P13.7 MeesA™ | _compl[T1:1
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Analog, Smart I/O, and DSI alternate Port Pin functionality is provided in Table 3.
Table 3. Port Pin Analog, Smart I/0, and DSI Functions

Port/Pin Name Analog Digital HV DSl SMARTIO
P0.0 P0.0 wco_in dsi[0].port_if[0]
P0.1 PO.1 wco_out dsi[0].port_if[1]
P0.2 P0.2 dsi[0].port_if[2]
P0.3 P0.3 dsi[0].port_if[3]
P0.4 P0.4 pmic_wakeup_in dsi[0].port_if[4]

hibernate_wakeup[1]

P0.5 P0.5 pmic_wakeup_out dsi[0].port_if[5]
P1.0 P1.0 dsi[1].port_if[0]
P1.1 P1.1 dsi[1].port_if[1]
P1.2 P1.2 dsi[1].port_if[2]
P1.3 P1.3 dsi[1].port_if[3]
P1.4 P1.4 hibernate_wakeup[0] | dsi[1].port_if[4]
P1.5 P1.5 dsi[1].port_if[5]
P2.0 P2.0 dsi[2].port_if[0]
P2.1 P2.1 dsi[2].port_if[1]
P2.2 pP2.2 dsi[2].port_if[2]
P2.3 P2.3 dsi[2].port_if[3]
P2.4 P2.4 dsi[2].port_if[4]
P2.5 P2.5 dsi[2].port_if[5]
P2.6 P2.6 dsi[2].port_if[6]
P2.7 P2.7 dsi[2].port_if[7]
P3.0 P3.0

P3.1 P3.1

P3.2 P3.2

P3.3 P3.3

P3.4 P3.4

P3.5 P3.5

P4.0 P4.0 dsi[0].port_if[6]
P4.1 P4.1 dsi[0].port_if[7]
P4.2 P4.2 dsi[1].port_if[6]
P4.3 P4.3 dsi[1].port_if[7]
P5.0 P5.0 dsi[3].port_if[0]
P5.1 P5.1 dsi[3].port_if[1]
P5.2 P5.2 dsi[3].port_if[2]
P5.3 P5.3 dsi[3].port_if[3]
P5.4 P5.4 dsi[3].port_if[4]
P5.5 P5.5 dsi[3].port_if[5]
P5.6 P5.6 Ipcomp.inp_compO dsi[3].port_if[6]
P5.7 P5.7 Ipcomp.inn_compO dsi[3].port_if[7]
P6.0 P6.0 dsi[4].port_if[0]
P6.1 P6.1 dsi[4].port_if[1]
P6.2 P6.2 Ipcomp.inp_comp1 dsi[4].port_if[2]
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Table 3. Port Pin Analog, Smart I/0, and DSI Functions (continued)

Port/Pin Name Analog Digital HV DSl SMARTIO
P6.3 P6.3 Ipcomp.inn_comp1 dsi[4].port_if[3]
P6.4 P6.4 dsi[4].port_if[4]
P6.5 P6.5 dsi[4].port_if[5]
P6.6 P6.6 swd_data dsi[4].port_if[6]
P6.7 P6.7 swd_clk dsi[4].port_if[7]
P7.0 P7.0 dsi[5].port_if[0]
P7.1 P71 csd.cmodpadd dsi[5].port_if[1]
csd.cmodpads
P7.2 P7.2 csd.csh_tankpadd dsi[5].port_if[2]
csd.csh_tankpads
P7.3 P7.3 csd.vref_ext dsi[5].port_if[3]
P7.4 P7.4 dsi[5].port_if[4]
P7.5 P7.5 dsi[5].port_if[5]
P7.6 P7.6 dsi[5].port_if[6]
P7.7 P7.7 csd.cshieldpads dsi[5].port_if[7]
P8.0 P8.0 dsi[11].port_if[0] | smartio[8].io[0]
P8.1 P8.1 dsi[11].port_if[1] | smartio[8].io[1]
P8.2 P8.2 dsi[11].port_if[2] | smartio[8].i0[2]
P8.3 P8.3 dsi[11].port_if[3] | smartio[8].io[3]
P8.4 P8.4 dsi[11].port_if[4] | smartio[8].io[4]
P8.5 P8.5 dsi[11].port_if[5] | smartio[8].io[5]
P8.6 P8.6 dsi[11].port_if[6] | smartio[8].io[6]
P8.7 P8.7 dsi[11].port_if[7] | smartio[8].io[7]
P9.0 P9.0 ctb_oal+ dsi[10].port_if[0] | smartio[9].i0[0]
P9.1 P9.1 ctb_oa0- dsi[10].port_if[1] | smartio[9].i0[1]
P9.2 P9.2 ctb_oal_out dsi[10].port_if[2] | smartio[9].i0[2]
P9.3 P9.3 ctb_oa1 out dsi[10].port_if[3] | smartio[9].i0[3]
P9.4 P9.4 ctb_oat- dsi[10].port_if[4] | smartio[9].io[4]
P9.5 P9.5 ctb_oal+ dsi[10].port_if[5] | smartio[9].i0[5]
P9.6 P9.6 ctb_oal+ dsi[10].port_if[6] | smartio[9].i0[6]
P9.7 P9.7 ctb_oatl+ dsi[10].port_if[7] 