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EZ-PD™ CCG6_CFP USB-C Power Delivery
(PD) controller

General description

EZ-PD™ CCG6_CFP is a dual-port and single-port USB-C Power Delivery (PD) controller that complies with the
latest USB Type-C and PD specifications. This device provides a complete USB Type-C and USB PD port control
solution for dual-role power (DRP) host platforms. This device includes a VBUS provider path load switch with
FETs, integrated current sense, integrated 3:1 SBU MUX with level-shifter and integrated 2:1 SBU MUX with
level-shifter[!]. It also contains a hardware crypto block for secure firmware boot and authentication, a 32-bit,
48-MHz Arm® Cortex®-M0+ processor with 128-KB flash and 96-KB ROM, integrating a complete Type-C
transceiver including the Type-C termination resistors Rp, Rd, and dead battery Rd 2l termination.

EZ-PD™ CCG6_CFP devices are available in a 52-pin QFN package that is compliant with the common footprint
package.

Applications

» Notebooks and desktops

» Thunderbolt hosts, non-thunderbolt hosts
+ Augmented and virtual reality

« Gaming systems

« Docks downstream-facing ports (DFP)[3!

Features

« USBPD
- Supports the latest USB PD specification, revision 3.2
- Fastrole swap (FRS)
- Extended data messaging

» USB Type-C

- Integrated current sources for the downstream-facing port (DFP)[3] role (Rp)
« Default current at 900 mA
« 1.5A
«3A

- Integrated Rd resistor for upstream facing port (UFP)* role

- Integrated VCONN FETs to power EMCA cables

- Integrated dead battery termination

- Integrated high-voltage protection on CC and SBU pins to protect against accidental shorts to the VBUS pin
on the Type-C connector

« MUX
- Integrated 3:1 SBU MUX with level-shifter on one Type-C port and 2:1 SBU MUX with level-shifter on the other
Type-C port[l] for Alternate modes and closed chasis debug

Notes

1. 2:1 SBU MUXis applicable only for EZ-PD™ CCG6_CFP dual-port devices.

2. See chapter 7 for specific part numbers that support dead battery Rd termination.
3. DFP refers to power source.

4. UFP refers to power sink.
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Features

« Integrated provider VBUS load switch!®!
- Integrated 5 V/3 A back-to-back NFET
- Slew rate controlled turn-on in the VBUS provider path

- Configurable overvoltage protection (OVP), overcurrent protection (OCP) with current foldback capability,
short-circuit protection (SCP), and reverse-current protection (RCP)

- Live VBUS current monitoring
- VBUS discharge NFET on Type-C VBUS
- Overtemperature thermal shutdown using on-die temperature sensor

- LDO
- Integrated high-voltage LDO on VBUS for dead battery mode operation

+ 32-bit MCU subsystem

48-MHz Arm® Cortex®-M0+ CPU
128-KB flash with FPU

96-KB ROM

- 16-KB SRAM

« Integrated digital blocks

- Two TCPWMs that are configurable as timers, counters, or PWMs to meet response times required by the
USB PD protocol

- Three run-time serial communication blocks (SCBs) that can be configured as either 12C, SPI, or UART
peripherals

 Authentication

- Hardware crypto engine with RSA3072 Digital Signing Algorithm (DSA) & SHA 384 hash to support Secure Boot
and authenticated firmware download

- Vector unit (VU) for asymmetric cryptography capable of performing RSA-3072, SHA384

+ Clocks and oscillators
- Integrated oscillator eliminating the need for an external clock

 Operating range
- VIN_3V3/VSYS (2.8 V-5.5V)
- VBUS (4V-21.5V)

+ Packages
- EZ-PD™ CCG6_CFP: 5 mm x 8 mm, 52-pin QFN with 0.4-mm pitch

Notes
5. See chapter 7 for specific part numbers that support integrated provider FET(s) on the available ports.
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Logic block diagram

Logic block diagram

EZ-PD™ CCG6_CFP: Single-chip Type-C controller

MCU subsystem Integrated digital blocks 1/O subsystem

2x TCPWM
3x SCB
(12C, SPI, UART)

Arm® Cortex®-M0+
48 MHz

Crypto
(RSA3072 DSA, SHA 384,
TRNG, VU)

Programmable 1/O

Flash with FPU
(128 KB)

USB PD subsystem (one per port) 16l

Baseband MAC 2x CC

Baseband PHY 2x Vconn FETs
Hi-voltage LDO
(21.5V) Vcons OCP
8-bit SAR ADC VBUS to CC/SBU
short protection

Vgys provider load switch (5 V/3 A)

Advanced high-performance bus
(AHB)

System resources

3:1 SBU Mux with level shifter

OVP/OCP with current foldback/RCP/SCP/OTP

2:1 SBU Mux on other port i

Notes

6. Only one USB PD subsystem exists for EZ-PD™ CCG6_CFP single-port devices since it has only one Type-C
port available.

7.2:1 MUX s applicable only for EZ-PD™ CCG6_CFP dual-port devices on the second Type-C port.
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Functional overview

1 Functional overview

In this section, various interfaces & blocks are defined, and their operational modes are identified.

CONSUMER PATH
To battery Load switch
From 0\
battery PROVIDER PATH
1 VBUS
5V PA_VBUS PA_EXT VSYS

- VDDIO
| VBUS switch | LDO2 |—-| Discharge
VDDD

| Load switch controller |
LDO1 VCCD

VCONNSWITCH | \_

H=
H-

N cc

MCU subsystem cc £

Cortex®-M0+ J_
Flash with FPU (128 KB) BMC g
SROM (96 KB) PHY
SRAM (16 KB) SCB (3%) E
2xTCPWM ADC  |— AMUX& GPIOs e
GPIO 9
[}
S
\ (=
PA_SBTX (6] a
PA_SBRX 3:1MUX >
PA_DBG_SDA ) W'tthf sBUL
PA_DBG_SCL onen&a on
) SBU2
PA_AUX_N short-protection
PAAULP L sround 1 6o
\
Notes

. Forsimplicity purpose, internal blocks related to only single-port design are shown.
. EZ-PD™ CCG6_CFP device contains only a load switch controller controlled by a GPIO pin on the
consumer path and requires external FETs.

Figure 1 EZ-PD™ CCG6_CFP functional block diagram for single-port device

Note
8. For dual-port device, 2:1 SBU MUX (without the Px_DBG_SDA & Px_DBG_SCL lines) is present on Port A and
3:1 SBU MUX (with the Px_DBG_SDA & Px_DBG_SCL lines) is present on Port B. x =A or B.
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Functional overview

1.1 MCU subsystem
1.1.1 CPU

The Arm® Cortex®-M0+ is a 32-bit MCU, which is optimized for low power operation with extensive clock gating.
It mostly uses 16-bit instructions and executes a subset of the Thumb-2 instruction set which enables fully
compatible binary upwards migration of code to higher performance processors such as the Cortex®-M3 and
Cortex®-M4. The Infineon option includes a hardware multiplier, which provides a 32-bit result in one cycle. It
includes an interrupt controller (NVIC block) with 20 interrupt inputs and a wakeup interrupt controller (WIC)
which can wake the processor up from Deep Sleep mode.

1.1.2 Memory subsystem (flash, SROM and RAM)
The 128-KB Flash with FPU and 96-KB ROM store the firmware implementing Power Delivery (PD) functionality.

The 16-KB RAM is used under software control to store temporary status of system variables and parameters. A
supervisory ROM that contains boot and configuration routines is provided.

1.2 USB PD subsystem

This subsystem provides the interface to the Type-C USB port. This subsystem comprises:
« USB PD physical layer

+ VBUS provider FETs

« VCONN FETs

+ ADC

« SBU MUX

« Fault protection: undervoltage protection (UVP), overvoltage protection (OVP), overcurrent protection (OCP)
with current foldback capability, short-circuit protection (SCP) and reverse-current protection (RCP) on VBUS

+ High-side current sense amplifier for VBUS

+ VBUS discharge

+ VBUS regulator

+ Provider gate driver for VBUS Integrated NFET with FRS
« VBUS-tolerant SBU and CC pins

Datasheet 7 002-37643 Rev. *H
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Functional overview

1.2.1 USB PD physical layer

The USB PD subsystem contains the USB PD physical layer block and supporting circuits. The USB PD physical
layer consists of a transmitter and receiver that communicate BMC encoded data over the CC channel per the
PD 3.1 standard. All communication is half-duplex. The physical layer or PHY practices collision avoidance to
minimize communication errors on the channel.

In addition, the USB PD block includes all termination resistors (Rp and Rd) and their switches as required by the
USB Type-C spec. The Rp and Rd resistors are required to implement connection detection, plug orientation
detection and for establishment of the USB source/sink roles. The Rp resistor is implemented as a current source.

The Rd resistor on CC pins are required even when the part is not powered ON. This is required for dead battery
termination detection and charging.

To support the latest USB PD 3.2 specification, EZ-PD™ CCG6_CFP single-port and dual-port devices implement
the Fast Role Swap (FRS) feature. FRS enables externally powered docks and hubs to rapidly switch to bus power
when their external power supply is removed. This feature is supported for provider path.

For more details, see section 6.3.17 in USB PD 3.2 specification.

EZ-PD™ CCG6_CFP is fully interoperable with revision 3.0 of the USB PD specification as well as revision 2.0 of the
USB PD specification.

For detailed requirements, see the following specifications:
« Power Delivery spec revision 3.2

« USB Type-C spec 2.2 release

1.2.2 VCONN FET

EZ-PD™ CCG6_CFP sources power from 5V pin to power the EMCA cables through integrated VCONN FETs. There
are two VCONN FETs in EZ-PD™ CCG6_CFP to power either CC1 or CC2 pins. These FETs will source a minimum of
1.5 W power per port over the valid VCONN range of 4.85V to 5.5V on the CC1/2 pins when providing power to
EMCA cables. At any given time, only one of the VCONN FETs shall be ON. Floating VBUS_P/V5V pin should not
cause EZ-PD™ CCG6_CFP to malfunction and draw more current. EZ-PD™ CCG6_CFP implements OCP on VCONN
with 350 mA-900 mA min max limits. CC1 and CC2 are protected from accidental short to VBUS.

1.2.3 ADC

The ADC is a low-footprint 8-bit SAR ADC available for general purpose A-D conversion applications in the chip.
The ADC can be accessed from the GPI10s through an on-chip analog mux. In EZ-PD™ CCG6_CFP, one ADC shall
be instantiated per PD port.

Datasheet 8 002-37643 Rev. *H
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Functional overview

1.2.4 SBU MUX

EZ-PD™ CCG6_CFP dual-port device has integrated 3:1 SBU MUX with level shifter on Port-B and 2:1 SBU MUX with
level shifter on Port-A. EZ-PD™ CCG6_CFP single-port device has integrated 3:1 SBU MUX with level shifter on its
port. The Type-C facing SBU pins are protected from accidental short to VBUS.

VDDD
.p 10 KQ
LSTX “T .
LSRX< @j:
= vav—ﬂ‘
e Cross bar OvP
» — SBUL
13¢ o .
3:1 MUX
13C >
) — o L SRR
“ VDDD
100 K(E %MQ
AUX_P L >
AUX_N - »
100KQ§ gj‘{’m
VvDDD “
Figure 2 SBU protection and high-speed crossbar switch block diagram
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Functional overview

LS: Level-Shifter + Driver 1.8 Vto 3.3V
Cable not-flipped
<€
LSTX=e——
(0V-1.8V) P
Cable flipped
Direction Select ax Cable not-flipped
- >
Cable flipped
Cable not-flipped
—
LSRX
V-1.8V <
(0V-1.8V) Cable flipped
Cable not-flipped
I3C= ‘ o— o
—
0Vv-vDDD = - . . .
| : Cable flipped Available on Port A for single-port device
and Port B only for dual-port device
Cable not-flipped
|3C = ‘ o— o N—
(0V-vVDDD) o— o
Cable flipped
Cable not-flipped
AUXP = — o
(0V-vDDD)
o —=SBU2
Cable flipped
(0 V-vDDD)
Cable not-flipped CLIPPER
AUXN= e o —!
(0V-vDDD)
e o ——=SBU1
Cable flipped
(0V-vDDD)
Figure 3 High-speed crossbar switch internal block diagram

By default, the SBU to DBG path is enabled at power-up (or RESET) and the OVP limit is set to 1.8 V. For any
changes (enabling LSx path, FW must intervene and disable the DBG path switches and then enable the LSx path.
There is no RTL control to do this. There is no leakage specification specified on SBU pins and hence the OVP
circuitis left enabled at power-up as well as in other EZ-PD™ CCGX devices.
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Functional overview

1.3 Provider load switch

1.3.1 Provider back to back NFET

EZ-PD™ CCG6_CFP will have 5 V/3 A back to back NFETs on each USB-C port. EZ-PD™ CCG6_CFP dual-port device
will support 3 A on both the ports simultaneously.

1.3.2 Overvoltage and undervoltage protection on VBUS

The chip implements an undervoltage/overvoltage (UVOV) detection circuit for the VBUS supply. The thresholds
for both OCP and UVOV are programmable.

1.3.3 High-side current sense amplifier for VBUS

The chip supports programmable threshold VBUS current sensing through VBUS path. The current through the
provider NFET is monitored using special replica transistors and the data is used to implement various functions
like OCP detection, SCP detection, current foldback (limiting the current instead of turning OFF the FET
completely) and live VBUS current monitoring. For live VBUS current monitoring feature, the chip is expected to
be in Active mode as the ADC is needed to convert the analog signal to digital domain. There exists a current
foldback option and so SCP block does not need to be accurate and will only be used to detect hard and fast
shorts. For slow shorts, the current foldback will kick-in and ensure lower current till such time as OTP triggers.

1.3.4 VBUS reverse current protection

EZ-PD™ CCG6_CFP restricts reverse current on VBUS provider path when Type-C VBUS is greater than VIN
(provider voltage before the VBUS NFET). EZ-PD™ CCG6_CFP reacts quickly and turns OFF the VBUS provider
NFET. This feature is not supported on consumer path and there will be reverse current whenever the consumer
side voltage is higher than connector side voltage on the consumer path.

1.3.5 VBUS discharge

The chip supports high-voltage (21.5 V) VBUS discharge circuitry inside. After cable removal detection, the chip
will discharge the residual charge and bring the floating VBUS back to 0 V.

1.3.6 VBUS regulator

The chip has three (in case of dual-port device)/two (in case of single-port device) input power supplies - VSYS
(2.8 V-5.5V) and VBUS (Port0 and Port1). A regulator operating on these three power supplies will drive the chip
operating supply. VSYS always takes priority over VBUS. In the absence of VSYS, the regulator powers the chip
from VBUS (Port0 or Portl, whichever is present).

1.3.7 Gate driver for VBUS provider NFET

EZ-PD™ CCG6_CFP has integrated gate driver to drive NFETs on the VBUS provider path. As with other devices in
EZ-PD™ CCGx family that support FRS feature, EZ-PD™ CCG6_CFP also has limitations like OTP, OCP, SCP and RCP
fault detections and current foldback features are disabled during the FRS event and assuming that provider side
supply is present and higher than 4.9 V during the course of FRS event.

1.3.8 VBUS tolerant SBU and CC lines

The chip supports VBUS tolerant SBU and CC lines. In case of SBU/CC short to VBUS through connectors, these
lines will be protected internally. Accidental shorts may occur because the SBU/CC pins are placed next to the
VBUS pins in the USB Type-C connector. A PD controller without the high-voltage VBUS short protection will be
damaged in the event of accidental shorts. The cable interface will be shut-off when overvoltage is detected on
SBU/CC lines. When the protection circuit is triggered, EZ-PD™ CCG6_CFP can handle up to VBUS voltage forever.
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1.4 Serial communication block (SCB)

EZ-PD™ CCG6_CFP has three SCB blocks that can be configured for [2C, SPI or UART. These blocks implement full
multi-master and slave 12C interfaces capable of multi-master arbitration. 12C is compatible with the standard
Philips I12C Specification V3.0. These blocks can operate at speeds of up to 1 Mbps and have flexible buffering
options to reduce interrupt overhead and latency for the CPU.

The SCB blocks support 8-deep FIFOs 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 very useful in the absence of DMA. Data throughput is not a critical consideration for 12C. The 12C port
I/Os for SCBO are fail-safe. The 12C port for SCB1-2 are not fail-safe compliant.

1.5 Timer, counter, pulse-width modulator (TCPWM)

The TCPWM block of EZ-PD™ CCG6_CFP supports up to 2 timers or counters or pulse-width modulators (PMW).
These timers are available for internal timer use by firmware or for providing PWM based functions on the GPIOs.

1.6 Crypto accelerator
The Crypto accelerator block will support below requirements:

« Vector unit (VU) to support asymmetric key cryptography

« SHA2 (384-bit)

+ Vector unit for asymmetric cryptography capable of performing RSA-3072
« AES (128-bit) supports forward block cipher

+ True random number generator (AIS-31-compliant)
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1.7 GPIO interface
The EZ-PD™ CCG6_CFP die has 20 GPI0s including the 12C, and SWD pins which can also be used as GPI0s.
The GPIO block implements the following:

« Eight drive strength modes including strong push-pull, resistive pull-up and pull-down, weak (resistive) pull-up
and pull-down, open drain and open source, input only, and disabled.

« Input threshold select (CMOS or LVTTL)
« Individual control of input and output disables.
+ Hold mode for latching previous state (used for retaining I/O state in Deep Sleep mode).

« Selectable slew rates for dV/dt related noise control.

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 1/0 matrix is used to multiplex between
various signals that may connect to an I/O pin. Pin locations for fixed-function peripherals such as USB Type-C
port are also fixed to reduce internal multiplexing complexity. The Data Output Registers and Pin State Register
store the values to be driven on the pins and the states of the pins themselves, respectively. The configuration of
the pins can be done by programming of registers through software for each digital /O port.

Every I/O pin can generate an interrupt if enabled and each I/O port has an Interrupt Request (IRQ) and interrupt
service routine (ISR) vector associated with it.

The I/0 ports can retain their state during Deep Sleep mode or remain on. If operation is restored using reset,
then the pins will go the High-Z state. If operation is restored by an interrupt event, then the pin drivers will retain
their state until firmware chooses to change it. The I10s (on data bus) do not draw current on power down.

1.7.1 GPIO power domain

All the GPIOs except PA_EXT and PB_EXT[9] reside in a separate /O power domain called VDDIO. PA_EXT and
PB_EXT! resideinthe VDDD powerdomain. The separate VDDIO I/O power domain provides flexible system level
interfacing.

Note
9. Applicable to dual-port device only.

Datasheet 13 002-37643 Rev. *H
2026-03-04



-
EZ-PD™ CCG6_CFP USB-C Power Delivery (PD) controller il‘l fi neon

Functional overview

1.8 System resources

1.8.1 Power system

The power system is described in detail in Power section. Briefly, it provides assurance that voltage levels are as
required for each respective mode and will either delay mode entry (on power-on reset (POR) for instance) until
voltage levels are as required for proper function or will generate resets (brownout (BO) detection).

1.8.2 Watchdog timer (WDT)

AWDT is implemented in the clock block running from the internal low-speed oscillator (ILO). This allows
watchdog operation during Deep Sleep and generate a watchdog reset if not serviced before the timeout occurs.
The watchdog reset is recorded in the Reset Cause register.

1.8.3 Reset

EZ-PD™ CCG6_CFP can be reset from variety of sources including a software reset. The 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. AXRES pin is reserved for external reset
to avoid complications with configuration and multiple pin functions during power-on or reconfiguration.

1.8.4 Clock system
EZ-PD™ CCG6_CFP has a fully integrated clock with no external crystal required.

EZ-PD™ CCG6_CFP Clock system provides clocks to all sub-systems that require clocks (SCB and PD) and for
switching between different clock sources, without glitches. In addition, the clock system ensures that no
metastable conditions occur.

The clock system for EZ-PD™ CCG6_CFP is a strict subset of the MOS8 platform. It consists of the IMO and ILO.

The high frequency clock (HFCLK) signal can be divided down as shown to generate synchronous clocks for the
digital peripherals. The clock dividers have 8-bit, 16-bit and 16-bit fractional divide capability. The 16-bit
capability allows a lot of flexibility in generating fine-grained frequency values. The clock dividers generate either
enabled clocks (1in N clocking where N is the divisor) or an approximately 50% duty cycle clock (exactly 50% for
even divisors, one clock difference in the HIGH and LOW values for odd divisors). In Figure 4, PERXYZCLK
represents the clocks for different peripherals.

IMO
HFCLK
(Used by CPUSS, SCB, TCPWM, USBPD blocks)
—» Predivider
LFCLK
Lo P> Used by CPUSS, USBPD blocks)
HFCLK: Prescaler P SYSCLK
(Used by CPUSS, 10SS, CRYPTO blocks)
Peripheral ] P PERXYZ_CLK
dividers (Used by SCB, TCPWM, USBPD blocks)
| E—
Figure 4 EZ-PD™ CCG6_CFP clocking architecture
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Functional overview

1.8.5 Internal main oscillator (IMO) clock source

The IMO is the primary source of internal clocking in EZ-PD™ CCG6_CFP. It is trimmed during production to
achieve the desired accuracy of +2%. Trim values are stored in supervisory rows in the Flash memory. Additional
trim settings from Flash can be used to compensate for changes. IMO Default frequency for EZ-PD™ CCG6_CFP is
48 MHz + 2%.

1.8.6 Internal low-speed oscillator (ILO) clock source

The ILO is a very low power, relatively inaccurate oscillator, which is primarily used to generate clocks for
peripheral operation in Deep Sleep mode. It is a 40 kHz oscillator with untrimmed accuracy of -50% to +100%
and it is capable of being trimmed within +55%.

1.8.7 External components

EZ-PD™ CCG6_CFP is optimized for a low-cost / low-footprint notebook application. As such, it can operate with
a minimum set of external components. The only components required are decoupling capacitors as follows:
4.7 uF capacitor on VDDD, 1 uF for VDDIO and for VCCD. System will need an external consumer load switch.
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2 Power
2.1 Power system requirements overview

Figure 5 shows an overview of the power system requirements for EZ-PD™ CCG6_CFP dual-port system and
Figure 6 shows an overview of the power system requirements for EZ-PD™ CCG6_CFP single-port system. EZ-PD™
CCG6_CFP is able to operate from three possible external supply sources VSYS and Type-C VBUS C (port 1/2). The
VBUS_P/V5V (port 1/2) supply supports operation over 4.85V-5.5 V while the VSYS input supports operation over
2.8V-5.5V.EZ-PD™ CCG6_CFP has two different power modes: Active and Deep Sleep, transitions between which
are managed by the power System. VDDD is either powered from VBUS_C regulators generating an output of
2.7V to 3.6 Voris connected to VSYS pin through a power switch. The VCCD pin, the output of the core (1.8 V)
regulator, is brought out for connecting a 1 uF capacitor for the regulator stability only. This pin is not supported
as a power supply. A separate power domain VDDIO is provided for the GPIOs. VDDIO is expected to be either
shortec[:llg? VDDD or connected to an external 1.8 V supply that is generated from the VDDD output or from system
supply'=*i.

PA_VBUS LDO —1 VDDD
J % 4.7TuF
PB_VBUS LDO
VSYS %
PA_CC1 PA_CC2
] i 5V-NGDO %
*

5V

PB_CC1 PB_CC2
5V-NGDO %
)
5V |
Core regulator
VDDIO (SRSS-Lite)

J_ VCCD
1uF 1 1uF

1 - 1

2 x
GP10s Core TX/RX
l l Ground
Figure 5 EZ-PD™ CCG6_CFP dual-port power system requirement block diagram

Note
10.If the 1.8 V is derived from system supply, ensure that VDDD is stable before VDDIO is supplied.
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PA_VBUS LDO
VDDD
1
4.7 uF
T
VSYS G
PA_CC1 PA_CC2
] i 5V-NGDO %
5V
|
Core regulator
vDDIO (SRSS-Lite)
J_ VCCD
1uF L 1uF
T cC T
2 x
GPIOs Core TX/RX
l l Ground
Figure 6 EZ-PD™ CCG6_CFP single-port power system requirement block diagram
2.2 Power specifications
See the Electrical specifications for all quantifiable power specs.
Table 1 EZ-PD™ CCG6_CFP dual-port and single-port power modes
Mode Description
RESET Power is valid and XRES is not asserted. An internal reset source is asserted or sleep controller is
sequencing the system out of reset.
ACTIVE Power is valid and CPU is executing instructions. This mode includes the critical Type-C power
specification requirement.
DEEP SLEEP Main regulator and most hard-IP are shutoff. Deep Sleep regulator powers logic, but only
low-frequency clock is available.
Datasheet 17 002-37643 Rev. *H
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3 Pinouts
Table 2 EZ-PD™ CCG6_CFP single-port pinout
Pin name Port Pinout |Pin description
N/C - 1-10 No connect
PA_DBG_SDA MUX 11 PORTA SBU MUX output connected to PA_SBU1 during debug mode
PA_DBG_SCL MUX 12 PORTA SBU MUX output connected to PA_SBU2 during debug mode
GND GND 13 Ground reference pin. Ties to underside power pad.
GPIO0/RTM_RST/P0.0 GPIO 14 General purpose /0 or reset signals from PD controller to retimer
GPIO1/P0.1 GPIO 15 General purpose I/O
GP102/RTM_EN/P0.2 GPIO 16 General purpose I/O or retimer-A load switch enable
GPI03/P0.3 GPIO 17 General purpose I/0
12C1_IRQ/P0.4 GPIO 18 Embedded controller interrupt (IRQ for [2C1)
I2C1_SCL/P1.O[11] GPIO 19 12C1 clock for communicating with embedded controller
12C1_SDA/P1.1[1] GPIO 20 [2C1 data for communicating with embedded controller
12C2_IRQ/P2.0 GPIO 21 Thunderbolt interrupt (IRQ for 12C2)
12C2_SCL/P2.1 GPIO 22 12C2 clock for communicating with SoC or TBT controller
12C2_SDA/P2.2 GPIO 23 12C2 data for communicating with SoC or TBT controller
XRES Power 24 Reset pin (CCG6_CFP specific, not a GPIO pin)
12C3_SCL/P2.3 GPIO 25 12C3 clock for configuring retimer or DP/USB multi-function MUX
12C3_SDA/P2.4 GPIO 26 12C3 data for configuring retimer or DP/USB multi-function MUX
GPIO4/LSTX_DIR_SEL/ GPIO 27 General purpose I/O or LSTX direction select or Serial Wire Debug
SWD_IO/P5.0 (SwD) I/0
GPIO5/SWD_CLK/P5.1 GPIO 28 General purpose 1/0O or Serial Wire Debug (SWD) CLK
1001 (vecp rower |29 |Quputontermal LOO, Bypass with capaciancefo GND. This s ot
LDO2 (VDDD) Power 30 Saul;cgcuiié;:csg?gg’\%v.itched from VIN_3V3 or VBUS LDO. Bypass with
ooio rower 31 |[Q;uplyiolage. T should becomnected o n extrna
VIN_3V3 (VSYS) Power 32 Supply for core circuitry and 1/0. Bypass with capacitor to GND.
R R e o
PA_SBTX MUX 30 et LV by defauit Use level shiftr for 33 operation.
PA_AUX_N Analog 35 PORTA SBU MUX output for the AUX_N channel
PA_AUX_P Analog 36 PORTA SBU MUX output for the AUX_P channel
PA_SBU2 Analog 37 SBU MUX input for SBU2 from the PORTA USB-C connector
PA_SBU1 Analog 38 SBU MUX input for SBU1 from the PORTA USB-C connector
PA_CC2 Analog 39 Port A CC2/VCONN for USB PD
PA_CC1 Analog 40 Port A CC1/VCONN for USB PD
PA_VBUS Power 41,42 PORTA VBUS sense input and 5 V output from PP5V
Notes

11.The pinsindicated are fail-safe. The fail-safe feature ensures that, in the absence of VBUS/VSYS power, a
logic high level on these pins due to I12C line activity will not back-power the MCU.

12.The pins indicated are controlled by VDDD and not VDDIO.

13.Thisis also referenced as VBUS_P, VBUS_P_PO0 or V5V in this document.
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Table 2 EZ-PD™ CCG6_CFP single-port pinout (continued)
Pin name Port Pinout |Pin description
[12] Thisisa GPIO for controlling an external power path on PORTA. Can be
PA_EXT/P4.0 GPIO 43 used for sink and source load switches.
GPIO6/FAULT#/P3.0 GPIO 44 General purpose /O or overcurrent protection for port
GPIO7/DEBUGH#/P3.1 GPIO 45 General purpose I/0O or firmware independent debug
513l Power jg’ j;’ 5V system supply to Px_VBUS, and supply for Px_CCy pins as VCONN
GPIO8/PROCHOT#/P3.2 GPIO 50 General purpose /O or PROCHOT#
GPIO9/P4.1 GPIO 51 General purpose I/O
I2CADDR/P3.3 GPIO 59 (C;’czlrgiguration input. Connect to resistor divider between VDDIO and
Ground Ground - EPAD
Notes

11.The pins indicated are fail-safe. The fail-safe feature ensures that, in the absence of VBUS/VSYS power, a
logic high level on these pins due to I12C line activity will not back-power the MCU.

12.The pins indicated are controlled by VDDD and not VDDIO.

13.Thisis also referenced as VBUS_P, VBUS_P_PO0 or V5V in this document.
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Table 3 CCG6_CFP dual-port pinout
Pin name Port Pinout |Pin description
PB_VBUS Power 1,2 PORTB VBUS sense input and 5V output from PP5V
PB_CC1 Analog 3 PORTB CC1/VCONN for USB PD
PB_CC2 Analog 4 PORTB CC2/VCONN for USB PD
PB_SBU1 Analog 5 SBU MUX input for SBU1 from the PORTB USB-C connector
PB_SBU2 Analog 6 SBU MUX input for SBU2 from the PORTB USB-C connector
PB_AUX_P Analog 7 PORTB SBU MUX output for the AUX_P channel
PB_AUX_N Analog 8 PORTB SBU MUX output for the AUX_N channel
PB SBTX MUX 9 PORTB SBU MUX output for the SBTX channel (LSTX). LSTX pin
- operates at 1.8V by default. Use level-shifter for 3.3V operation.
PORTB SBU MUX output for the SBRX channel (LSRX). LSRX pin
PB_SBRX MUX 10 operates at 1.8V by default. Use level-shifter for 3.3V operation.
PB_DBG_SDA MUX 11 ;%ELB SBU MUX output connected to PB_SBU1 during debug
PB_DBG_SCL MUX 12 ;OoFgle-:B SBU MUX output connected to PB_SBU2 during debug
GND GND 13 Ground reference pin. Ties to underside power pad
GPIOO/RTM_RST_A/P0.0 GPIO 14 Ger]eral Purpose 1/0 or reset signals from PD controller to
Retimer-A
GPIO1/RTM_RST_B/P0.1 GPIO 15 General Purpose I/O or reset signals from PD controller to
Retimer-B
GPIO2/RTM_EN_A/P0.2 GPIO 16 General purpose I/0 or retimer-A load switch enable
GPIO3/RTM_EN_B/P0.3 GPIO 17 General purpose I/0 or retimer-B load switch enable
12C1_IRQ/P0.4 GPIO 18 Embedded controller interrupt (IRQ for 12C1)
12C1_SCL/P1.0114] GPIO 19 12C1 clock for communicating with embedded controller
12C1_SDA/P1.1[14] GPIO 20 12C1 data for communicating with embedded controller
12C2_IRQ/P2.0 GPIO 21 Thunderbolt interrupt (IRQ for 12C2)
12C2_SCL/P2.1 GPIO 22 12C2 clock for communicating with SoC or TBT controller
12C2_SDA/P2.2 GPIO 23 12C2 data for communicating with SoC or TBT controller
XRES Power 24 Reset pin (CCG6_CFP specific, not a GPIO pin)
12C3_SCL/P2.3 GPIO 25 ﬁﬁi clock for configuring retimer or DP/USB multi-function
12C3_SDA/P2.4 GPIO 26 ﬁﬁi data for configuring retimer or DP/USB multi-function
GPIO4/LSTX_DIR_SEL_A/ GPIO 27 General purpose I/0 or LSTX direction select-A or Serial Wire
SWD_IO/P5.0 Debug (SWD) I/0.
GPIO5/LSTX_DIR_SEL_B/ GPIO 28 General purpose I/0 or LSTX direction select-B or Serial Wire
SWD_CLK/P5.1 Debug (SWD) CLK.
Output of internal LDO. Bypass with capacitance to GND. This
LDO1 (VCCD) Power 29 is not intended to source external circuits.
Output of supply switched from VIN_3V3 or VBUS LDO. Bypass
LDO2 (VDDD) Power 30 with capacitance to GND.
Notes

14.The pins indicated are fail-safe. The fail-safe feature ensures that, in the absence of VBUS/VSYS power, a
logic high level on these pins due to I12C line activity will not back-power the MCU.

15.The pins indicated are controlled by VDDD and not VDDIO.

16.This is also referenced as VBUS_P, VBUS_P_Px or V5V in this document. x = port number (0 or 1)
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Table 3 CCG6_CFP dual-port pinout (continued)
Pin name Port Pinout |Pin description
I/0 supply voltage. This should be connected to an external
VDDIO Power 31 1.8Vor3.3Vrailin the system or LDO2.
VIN_3V3 (VSYS) Power 32 Supply for core circuitry and I/0O. Bypass with capacitor to GND.
PORTA SBU MUX output for the SBRX channel (LSRX). LSRX pin
PA_SBRX MUX 33 operates at 1.8V by default. Use level-shifter for 3.3V operation.
PORTA SBU MUX output for the SBTX channel (LSTX). LSTX pin
PA_SBTX MUX 34 operates at 1.8V by default. Use level-shifter for 3.3V operation.
PA_AUX_N Analog 35 PORTA SBU MUX output for the AUX_N channel
PA_AUX_P Analog 36 PORTA SBU MUX output for the AUX_P channel
PA_SBU2 Analog 37 SBU MUX input for SBU2 from the PORTA USB-C connector
PA_SBU1 Analog 38 SBU MUX input for SBU1 from the PORTA USB-C connector
PA_CC2 Analog 39 Port A CC2/VCONN for USB PD
PA_CC1 Analog 40 Port A CC1/VCONN for USB PD
PA_VBUS Power 41,42 PORTA VBUS sense input and 5-V output from PP5V
[15] This is a GPIO for controlling an external power path on PORTA.
PA_EXT/P4.0 GPIO 43 Can be used for sink and source load switches.
GPI0O6/FAULT#/P3.0 GPIO 44 General purpose /0 or overcurrent protection for PORTA/B
GPIO7/DEBUGH#/P3.1 GPIO 45 General purpose /0 or firmware independent debug
[16] 46,47, |5V system supply to Px_VBUS, and supply for Px_CCy pins as
>V Power 48,49 |VCONN
GP108/PROCHOT#/P3.2 GPIO 50 General purpose I/O or PROCHOT#
[15] This is a GPIO for controlling an external power path on PORTB.
GPIO9/PB_EXT/P4.1 GPIO 51 Can be used for sink and source load switches
I2CADDR/P3.3 GPIO 5) Configurationinput. Connect to resistor divider between VDDIO
and GND
Ground Ground - EPAD
Notes

14.The pins indicated are fail-safe. The fail-safe feature ensures that, in the absence of VBUS/VSYS power, a
logic high level on these pins due to I12C line activity will not back-power the MCU.

15.The pins indicated are controlled by VDDD and not VDDIO.

16.This is also referenced as VBUS_P, VBUS_P_Px or V5V in this document. x = port number (0 or 1)

Note EZ-PD™CCG6_CFP device supports 1.8 V operation on GPIO pins per port basis with open drain configuration.
If1.8 V operation is needed on GPIO pins, an external pull-up resistor needs to be connected. This note is not
applicable if VDDIO pin is connected to 1.8 V.
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Figure 7 EZ-PD™ CCG6_CFP single-port 52-pin QFN pinout
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GPIO2/RTM_EN_A/P0.2 GP104/LSTX_DIR_SEL_A/SWD_IO/P5.0
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Figure 8 EZ-PD™ CCG6_CFP dual-port 52-pin QFN pinout
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4 Application diagrams

Figure 9 shows the application block diagram using EZ-PD™ CCG6_CFP single-port device when VDDIO is set to
3.3V

Provider Path
Note:

VDDD =3.3V.VDDIO=3.3V.

IfVDDIO is connected to 3.3V, 1/0s can be operated at 3.3V or 18 V.

Forl/Os to operate at 18 V, they should be set to open-drain configuration with an
external pull-up resistor to 1.8 V.

B

i

Consumer Path

iote: st
EZ-PD™ CCG6_CFP device’s 12C address s determined by I2CADDR pin. EY
IKresistors not populated = 12C address 0x08 (default)
IKresistor connected to GND =12C address 0x40
1Kresistor connected toVDDIO= 2Caddress 0x42

= Note:

v-»fl EZ-PD™ CCG6_CFP Single Port Fetemmantior o ahe S e mintions
B s 52-QFN

Receptacle 0

GPIOG/FAULTY

wl L o Em—
o o 12€ master to configure Retimer.
: GPios pROCHOTS one 18y Connect o Retimer 12C lines.
Selectthel2C pull-up valuebasedonthe comm = & I
speed asfollows: ik ompUG Change thepull-up oltage based
1MHz =15k SPIOTIREBUGHTS o 1o On the Retimer used but itshould
400 khHz ~>2.2KQ not exceed VDDIO.
These I2C lines can be pulled up to 1.8 Vif 2y N
required, based on the voltage supported by EC Selectthe 2C pull-up value based
—— on the comm speed s follows:
22k0 222k0F10k0 1MHz > 800
oy 400kHz-> 1k
Embedded
Controller
T Note:
Add pull-upsor pull-downs as needed, based on
Retimer reset configuration.
Change the pull-up voltag
e used but it should not exceed VDDIO.
gk 1
—
Note:
Selectthe 12C pull-up value based onthe
comm speed as follows:
1MHz-> 8000
400Kz > 1k
These 12C lines canbe pulled upto VODIO
if required, based on the voltage. 8+4(USB2.0)
supported by SoC =E - )
Data Lines
Thunderbolt Controller / SoC
Note: Note:
Route D+ and D- Host lines o system USB Host Controller. i  Thunderbolt Controller

Figure 9 EZ-PD™ CCG6_CFP single-port application block diagram with VDDIO =3.3V

Note Refer to this Knowledge Base (KB) article for information on ESD diode selection.
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Figure 10 shows the application block diagram using EZ-PD™ CCG6_CFP single-port device when VDDIO is set to
1.8V.

s

1 Provider Path
% o

Consumer Path

Note:
VDDD=3.3V.VDDIO=1.8V.

VDDIO =1.8V supply can be generated either from VDDD or system supply.
For system supply, ensure that VDDD is stable before VDDIO is supplied.

Inthis case, all /Os can operate in all drive modes with 1.8V operation.

lote:
EZ-PD™ CCG6_CFP device's 12C address is determined by I2CADDR pin.
1K esistors not populated = 12C address 0x08 (default)
1K resistor connected to GND = 12C address 0x40
1K resistor connected to VDDIO = 12C address 0x42

woo

ATy o1

=i
—iH
H..

11
amr—|: T ssopr o i
Note:

i EZ-PD™ CCG6_CFP Single Port e e capecicaionsnd et

recommendations for the SBU lines terminations
52-QFN

Receptacle 0

lote: Note:  ——
Select the 12C pull-upvalue based onthe comm speed as follows: o 2¢ masterto configure Retimer.
> 1kQ ONP 18V .
EC SCL and EC SDAarefail-safe pins and so can be pulled-up to T ConnecttoRetimer 2¢ ines.
either 1.8 Vor 3.3V. EC IRQ s not fail-safe and so must not be. e Change the pull-up voltage based
pulled up to avoltage greater than VDDIO. onthe Retimer used but it should
. e M hotexceedVDDIO.
Selectthe 2 pull-up value based
ke Sika %am 1MHz->8000
Lo 400kHz -> 1k
Embedded
Controller
Note:
GPIOO/RTM_RST/P0.0 Add pull-ups or pul -downs as needed, based on
’ Retimer reset configuration. Pull-up voltage
Lev CalrrlEites should never exceed VDDIO.
10kog 1k STKO HOEE
Note:
Selectthe 12C pull-upvalue based on the
‘comm speed as follows:
1MHz-->800 0
400kHz =140 8+4(USB2.0)
e .
Data Lines
Thunderbolt Controller / SoC
Note: Note:
Route D+ and D- Host lines to system USBHost Controller. F for Thunderbolt Controller

Figure 10 EZ-PD™ CCG6_CFP single-port application block diagram with vDDIO = 1.8V

Note Refer to this Knowledge Base (KB) article for information on ESD diode selection.
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Application diagrams

Figure 11 shows the application block diagram using EZ-PD™ CCG6_CFP dual-port device when both VDDIO is
setto3.3V.

Note: s s
VDDD=3.3V.VDDIO=33V. ProviderPath T roidaratn
IfVDDIO i onnected 1033V, 05 can e aperated at3 3V or LBV, T
an E
external pullup reistor o 1.8V. I
Consumer ath] Consumer Path
Lo e
D oter i
E2-PD™ CCG6._CFP deice's RCaddres is determined by IZCADDR pi. ",
1Kresistors not populated =12 address 0x08 (defaut) e
IKresistor coneted toGND = RCaddress 0440
IKresitor conneted toVDDIO = B address 042 T
Lo
o Sav
ote:
Follow Type-Cspecifcation and ntel's
terminations
™ Note:
Type-C EZ-PD™ CCG6_CFP Dual Port Fola TpeC pecictonndiner's
= recommendatiors forthe SBU lines terminations
Receptacle 1 52-QFN a7na Receptacle 0
3
- 1 —
Jectthe 20 =
THiz->15k0
W0kz->22k0 Note:
e frequired " 12C master to configure Retimer. Connect to
b Retimer . lnes
wa
2210 Z2103 1000 Change the pullupvoltage based n the
mi [
it Selecthel2Cpull-up alue basedonthe
Controller comm speed as follows:
o 128000
av 0Kz 1K
Note: ote
Selectthe 2C pullup value based on - d
the comm speed asfollows ot [ 2o puupsorpuldounsas eeced,
1MHz->8000 PB_DBG,_SDAand PB_DBG,_SCLare used
40kz->1k for debug support on SBU MUX ch:nuethee:uﬂ up voltage based on the
These I lnes can e pulled up o mer s
VDDIO if required, based on the L woo
voltagesupported by Soc
8+4(USB2.0) 8+4(USB2.0)
PR
Data Lines Data Lines
Thunderbolt Controller / SoC
Note:
Route D+ and D-Hostlnes tosystem UsB Host Controller, Note:

Figure 11 EZ-PD™ CCG6_CFP dual-port application block diagram with VDDIO =3.3V

Note Refer to this Knowledge Base (KB) article for information on ESD diode selection.
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Application diagrams

Figure 12 shows the application block diagram using EZ-PD™ CCG6_CFP dual-port device when VDDIO is set to

1.8V.

Note:
VDDD=3.3V.VDDIO= 1.8V,
VDDIO = 18V supply can be generated eitherfrom VDDD or system supply.

Inthis case, all |/Os can operate inall drive modes with 1.8V operation.

o
povgerpitn T

.
T v

I
I

Consumer Path

9 Note:
£2-PD™ CCG6_CFP devke's C address s determined by RCADDRpn.
IKfesisorsnot populted = 2C address 008 (defaul)
IKfesistor connectedto GND = 2C address 0x40
IKfesistor conectedtoVODIO = 2C address 062

. San

ote:
Follow Type-C specifcation and ntel's
recommendations forthe SBU lines
terminations

Type-C
Receptacle 1

Note:
Selectthe 2C pul-upvalue based on the comm speed as follows:
00kHz—>1k0
ECSCLandEC 18V

EZ-PD™ CCG6_CFP Dual Port
52-QFN

ECIRQ

ot fai-saf and so must notbe pulled uptoa voltagegreater than VDDIO.

Embedded

Controller

kg 110 %m

Note:
Selectthel2Cpullupvalue

folows
1MHz->8000
400kHz > 1kO

8+4(USB2.0)

Data Lines

PB_DBG_SDA and PB_DBG_SCL are used
for debug support on SBU MUX

Note:
Route D+ and D- Host ines tosystem USBHost Controller

Thunderbolt Controller / SoC

£

1

" 200

1o
=

te:
Follow Type-C speification and Intel's
ecommendations for the SBU lins terminations

Type-C
Receptacle 0

12Cmasterto configure Retimer,

ConnecttoRetimer 2C ines, =
g
Change the pullupoltagebased
nthe Retimer used but tshould
notexceed VODIO,
Sdectthel2C pullup value based
onthe comm speedas follows:
1MHz->8000
A0kHz-> 110
Note:
Add pullupsor, based
Retimereset onfiguration.Pull-upvortage
shouldnever exceedVDDIO.
8+4(USB 2.0)
Wy
Data Lines

for Thunderbolt

Figure 12

EZ-PD™ CCG6_CFP dual-port application block diagram with VDDIO =1.8 V

Note Refer to this Knowledge Base (KB) article for information on ESD diode selection.
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EZ-PD™ CCG6_CFP layout design guidelines for 52-pin QFN package

5 EZ-PD™ CCG6_CFP layout design guidelines for 52-pin QFN
package
Figure 13 shows the EZ-PD™ CCG6_CFP device footprint that is recommended. The footprint has rectangular

shaped pads in all pins of this package. It is recommended to use rectangular pads to reduce the manufacturing
cost by eliminating high density interconnect (HDI) board processing.

T ]

L

-
Ei

Figure 13 Top view standard footprint (recommended) for EZ-PD™ CCG6_CFP
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5.1 Recommended pad size
Figure 14 shows the recommended pad size for the QFN package.

Infineon

0.25mm

L 1mm J

Figure 14 QFN pad size

5.2 Stack-up

Figure 15 shows a typical 6-layer stack-up with 1 oz of copper.

Figure 15 Six layer stack-up
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5.3 52-pin QFN fanout

EZ-PD™ CCG6_CFP 52-pin QFN device uses 5 mil trace width for all the QFN pads and complies to
medium-dependent interface (MDI) standards.

/2 1T

-
- Thermal Vias
=

i

Y
I

Figure 16 QFN fanout with thermal vias

5.4 Via count on thermal pads

As shown in Figure 17, EZ-PD™ CCG6_CFP 52-QFN device has 5 x 3 via array (15 vias) on the thermal pads. The
thermal pads should be connected to all the ground planes on the board to meet the thermal performance. Via
array means number of vias present on row and column of the exposed pad (EPAD). Each via size should be
minimum of 10 mil drill and 20 mil or larger diameter. The big rectangular portion named GND denotes the EPAD
and the circles on the EPAD represent the thermal vias.

Figure 17 Thermal pad (EPAD) and thermal via
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5.5 Via count on power pins

As shown in Figure 18, it is recommended that 5V, Type-C VBUS_P_P0 and Type-C VBUS_P_P1 need at least 5
vias to be placed near the pins and then connected to a copper pour on adjacent layers and then connected to a
larger copper shape. Each via size should be minimum of 10 mil drill and 20 mil diameter.

b 2

Figure 18 Via count for power pins

5.6 High-speed routing

There is no high-speed data requirements for this silicon except AUXP and AUXN lines. The AUXP and AUXN lines
should be differentially routed with 90 Q differential trace impedance and +10% tolerance. See Figure 16 for
AUXP and AUXN lines.
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5.7 CC connections

CC lines for EZ-PD™ CCG6_CFP can carry a maximum of 1 A current. So, the recommended minimum trace width
is 10 mils for 10 oz copper thickness. The recommended via size for CC lines is atleast 10 mil drill with 16 mils
diameter as shown in Figure 19.

[ CCGGC“CFP_AUXP_N.

CCG6CFP_SBU2_P
cccsc QNN CCG6CFP_SBU2 P1 - I

cccsc R CCG6CFP_SBU1_P1

Figure 19 CC1 and CC2 fanout (showing Port 1)

The capacitors should be placed on the bottom layer and near the IC pins as shown in Figure 20.

Pin number: C119.2  Pinuse: UNSPEC
Net name: CC1_P1

cfligg 1 I

Figure 20 CC1 and CC2 caps
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5.8 VDDIO, VCCD, VSYS and VDDD connections

Forthe VDDIO, VCCD, VSYS and VDDD lines, it is recommended to place the decoupling capacitors near the IC pins
and then place the bulk capacitors.

Figure 21 Top layer placement of caps

NET "GND" Length: 4107¢

Figure 22 Bottom layer placement of VDDIO caps
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5.9 ESD layout

The ESD diode should be placed as close as possible to the connector. See Figure 23.
Do not route any other sensitive signals near TVS diode.

Top-side routing near Type-C connector (left) and bottom-side routing near Type-C connector (right)

Figure 23 ESD diode placement
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6 Electrical specifications
6.1 Absolute maximum ratings
Table 4 Absolute maximum ratings[m
SpecID Parameter Description Min |Typ |Max |Unit |Details/conditions
10 supply relative to Absolute
SID.PWR.ABS#1 VDDIO_ABS xgsS%SSIO= VSSD = -0.50 | - 6 Vv minimum-maximum
Absolute
minimum-maximum. It
SID.PWR.ABS#3 VGPIO_ABS GPIO voltage -0.5 |- 6 Vv cannot be more than “VDDIO +
0.5” at any point
VGPIO_FAILSAFE | GPIO FAILSAFE Absolute
SID.PWRABS#4 _ABS voltage 05 - 6 v minimum-maximum
Absolute
SID.PWR.ABS#5 IGPIO_ABS Current per GPIO -25 |- 25 mA minimum-maximum
A GPIOinjection current Absolute
SID.PWR.ABS#6 IGPIO_injection per pin -0.5 |- 0.5 mA minimurm-maximum
Min-Max supply B B Absolute
SID.PD.PWRABS#L | V5V_ABS voltage relative to VSS 0.5 6 v minimum-maximum
Min-Max supply B B Absolute
SID.PD.PWRABS#2 | VSYS_ABS voltage relative to VSS 0.5 6 v minimum-maximum
Min-Max
SID.PD.PWR.ABS#3 |VBUS_ABS VBUS_C_P0/1voltage |-0.3 |- 28 Vv Minimum-absolute maximum
relative to VSS
Min-Max voltage on Absolute
SID.PD.PIN.ABS#1 VCC_PIN_ABS CC1 and CC2 pins -05 |- 28 Vv minimum-maximum
Min-Max voltage on Absolute
SID.PD.PIN.ABS#2 VSBU_PIN_ABS SBU1 and SBU2 pins -05 |- 28 vV minimum-maximum
/I\\/IllJr)\(-MNaxP\g;lltage on Absolute
5 ’ minimum-maximum. It
SID.PD.PIN.ABS#4 VAUX_PIN_ABS glé)((;_lpl_i’l(a)%la’nd -05 |- 6 Vv cannot be more than “VDDD +
DBZ_ISO/l pins 0.5” at any point
. Absolute
Min-Max voltage on D :
SID.PD.PIN.ABS#6  |VLSx_PIN_ABS [LSTx_P0/1and 05 |- |2 v minimum-maximum. It

LSRx_P0/1 pins

cannot be more than “VCCD +
0.5” at any point

Note

17.Usage above the absolute maximum conditions listed in Table 5 may cause permanent damage to the
device. Exposure to absolute maximum conditions for extended periods of time may affect device reliability.
The maximum storage temperature is 150°C in compliance with JEDEC standard JESD22-A103, high
temperature storage life. When used below absolute maximum conditions but above normal operating
conditions, the device may not operate to specification.
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6.2

Device-level specification

All specifications are valid for -40°C < TA < 55°C and TJ < 125°C, except where noted. Specifications are valid for

3.0to 5.5V except where noted.

6.2.1 DC specifications
Table 5 DC specifications (operating conditions)
SpecID Parameter Description Min |Typ |Max |Unit |Details/conditions
Regulated output voltage o 0
~40°C to +70°C TA;
when VSYS powered power VSYS Vsy ’ _
SID.PWR#1 VDDD supply voltage (notto bedriven |- 0.1 |~ S \ IggancqlAcurrentfrom VDDD =
externally)
Regulated output voltage
when VBUS powered power 0 0
SID.PWR#1A  |VDDD supplyvoltage (nottobedriven [3 |~ |365 |V -40°C to +70°C TA.
externally)
SID.PWR#2  |VDDWRITE Supply voltage for flash write |27 |- |55 |v SO Lo rTOTCTA, AL
SID.PWR#4 VDDIO supply voltage for 10 171 |- VPP |y —~40°C to +70°C TA, ALL
D VDDD
Generated internally from
VDDD. Cannot supply
SID.PWR#6 VCCD Supply voltage for core Logic |- 1.8 |- v current to external blocks
and must not be forced
externally
External regulator voltage .
SID.PWR#7 Cefc bypass for VCCD - 1 - uF X5R ceramic or better
External regulator voltage .
SID.PWR#8 Cexc bypass for VDDD - 4.7 |- uF X5R ceramic or better
Power supply decoupling
SID.PWR#9 Cexv capacitor for V5V_P0 and - 1 - uF X5R ceramic or better
V5V_P1,VSYS
. Power supply decoupling B _ .
SID.PWR#10 Cexio capacitor for VDDIO 1 uF X5R ceramic or better
SID.PD.PWR#1 |V5V Power supply for VCONN 4.85 |- 55 |V -40°Cto +70°C TA
SID.PD.PWR#2 |VSYS_UFP VSYS valid range 2.8 |- 3.63 |V UFP applications
SID.PD.PWR#2A | VSYS_DFP_DRP |VSYSvalid range 3 - 3.63 |V DFP/DRP applications
SID.PD.PWR#3 |VBUS VBUS_C_PO0/1 valid range 4 - 215 |V -
Current consumption in Deep Sleep mode. Typical values measured at 25°C
TA=25°C,
CCIOIN Transmitor
SID_IDD IDD12 CurrentfromVSYS,Vsys=33V |- |10 |- |ma |Recelve,no /0 sourcing
CPU at 24 MHz, two PD
ports active
Power source = VSYS,
Type-C Not attached, CC
CurrentfromVSYS,VSYS=3.3V. enabled for wakeup, Rp
SID_DS1 IDD_DS1 CC wakeup on, Type-C not - 250 |- HA and Rd connected at 70 ms
connected intervals by CPU. Rp, Rd
connection should be
enabled for both PD ports.
CurrentfromVSYS,VSYS=3.3V. One Port attached (SBU,
CC wakeup on, with SBU, VCONN, NGDO, SCP, RCP,
SID_DS3 IDD_DS2 NGDO, SCP,RCP,ILIMITand |~ |32 |~ |MA ||LiMIT & UVOV ON), chipin
UVOV on Deep Sleep
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Table 5 DC specifications (operating conditions) (continued)
SpecID Parameter Description Min |Typ |Max |Unit |Details/conditions
Current fromVSYS,VSYS=3.3V. BOTH port attached (SBU,
CC wakeup on, with SBU, VCONN, NGDO, SCP, RCP,
SID_DS3_A IDD_DS2A NGDO, SCP,RCP, ILIMITand |~ |90 |- |HA | |LiMIT & UVOV ON), chipin
UVOV on Deep Sleep
Current from VSYS, 12C wakeup _ R
SID34 IDD29 and WDT on - 150 |- MA VSYS=3.3V, TA=25°C
. Power source =VSYS=3.3
SID307 IDD_XR Current from VSYS while XRES 130 |- |pA |V, Type-C not attached, TA
asserted =95°C
6.2.2 Global conditions
Table 6 Global conditions
SpecID Parameter Description Min |Typ |Max |Unit |Details/conditions
SID.CHIP#1 TSTG Storage temperature -55 |- 150 |°C ItD:SrtJESDZZ-A103 HTSL
SID.CHIP#2 TA Operation temperature -40 |- 70 °C -
6.2.3 System performance requirements
Table 7 System performance requirements
SpecID Parameter Description Min |Typ |Max |Unit |Details/conditions
Minimum MIPS required from @ 12 MHz CPU frequency.
SYS.PER#15 CPU_DMIPS the CPU 10.8 |- DMIPS 0.9 DMIPS/MHz
6.2.4 System-level functional requirements
Table 8 System-level functional requirements
SpecID Parameter Description Min |Typ |Max |Unit |Details/conditions
Power up to “Ready to accept
SYS.FES#1 T_PWR_RDY 12C / CC command” 5 25 ms -
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6.2.5 GPIO specifications
Table 9 GPI0 DC specifications
SpecID Parameter Description Min Typ |Max Unit Details/conditions
. Input voltage high 0.7 x
SID.GPIO.DC#1 Vih_CMOS threshold VDD - - \Y CMOS Input
. Input voltage low 0.3x
SID.GPIO.DC#2 Vil_CMOS threshold - - VDD vV CMOS Input
SID.GPIO.DC#1a |Vih_VDDIO2.7- | LVTTL input, VDD <2.7V SgD" - - Y -
SID.GPIO.DC#2a |Vil_vDDIO2.7- |LVTTLinput,VDD<2.7V |- - SSDX \" -
SID.GPIO.DC#1b |Vih_VDDIO2.7+ | LVTTL input,VDD>2.7V |2 - - Vv -
SID.GPIO.DC#2b |Vil_VDDIO2.7+ |LVTTLinput,VDD=>2.7V |- - 0.8 vV -
SID.GPI0.DC#1c |Vih_VCCHIB VIH, 1.8 V Input mode 1.26 - - vV -
SID.GPIO.DC#2c¢ | Vil_VCCHIB VIL, 1.8 VInput mode - - 0.54 vV -
. VDD - loh=4mAat3V
SID.GPIO.DC#4  |VOH Output voltage high level 06 - - v VDDIO
. VDD - loh=1mAat1.8V

SID.GPIO.DC#4a |VOH Output voltage high level 05 - - \ VDDIO
SID.GPIO.DC#5 | VOL Output voltage low level |- - os v o g mAatL8Y
SID.GPIO.DC#5a |VOL Output voltage low level |- - 0.6 v {/ODISllOO mAat3V
SID.GPIO.DC#5b | VOL Output voltage low level |- - loa v lol =3 mAat3V
SID.GPIO.DC#6 RPULLUP Pull-up resistor 3.5 5.6 8.5 kQ -
SID.GPIO.DC#7  |RPULLDOWN | Pull-down resistor 3.5 56 |85 kQ -

Input leakage current _ _ o -
SID.GPIO.DC#8 1L (absolute value) 2 nA 25°C,VDDIO=3.0V
SID.GPIO.DC#9 CIN Pin capacitance - - 9 pF -

Input hysteresis LVTTL
SID.GPIO.DC#3b |VHYSTTL VDD > 2.7V 15 40 - mV -
SID.GPIO.DC#3  [VHYSCMOS  |Input hysteresis CMOS | 905 = |- mv  |VDDIO<4.5V
SID.GPIO.DC#3a |VHYSCMOS55 |Input hysteresis CMOS 200 - - mV VDDIO>4.5V

Input hysteresis, 1.8V _ _
SID.GPIO.DC#3c |VHYS_VCCHIB Input mode 90 mV VDDIO>4.5V

Current through
SID.GPIO.DC#10 |IDIODE protection diode to - - 100 WA -

VDD/VSS

Maximum total source or

sink chip current when
SID.GPIO.DC#11 |[ITOT_GPIO VDDIO supplied - - 200 mA -

externally

Maximum total source or

ITOT_GPIO_ sink chip current when

SID.GPIO.DC#11a |y ppp VDDD shorted to VDDIO - |0 mA -

onboard
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Table 10 GPIO AC specifications

Spec ID Parameter Description Min Typ |[Max Unit Details/conditions
SID.GPIO.ACHL | TRISEF Rise time in Fast Strong | 5 P ns 3.3V VDD, Cload =25 pF
SID.GPIO.ACH1a | TRISEF_2v | RisgtimeinFaststrong 1, - |100 ns é‘FGS VVDD, Cload =25
SID.GPIO.ACH#2 | TFALLF rall time n Fast Strong 5 - 2 ns 3.3VVDD, Cload = 25 pF
SID.GPIO.ACH2a | TFALLF 2y | Falltimein FastStrong |5, - |100 ns ;'F65 VVDD, Cload =25
SID.GPIO.ACH3 | TRISES Rise time in slow strong - 60 3.3V VDD, Cload =25 pF
SID.GPIO.ACH4 | TFALLS rall timein Slow Strong - e0 3.3V VDD, Cload =25 pF
SID.GPIOACHS |FGPIOUTL | SR EOUKSS < TDR= |- - |33 MHz | Q0 i e PE 0
SID.GPIO.ACH6 |FGPIOUT2 | SPIO E‘a’;‘tts%rgﬁgﬁq\éggf - - |87 |MHz ggﬁgﬁ’ﬁi gﬂgad’
SIDGPIOACHT |FGPIOUTS | SEDENESS IS0 - |- |7 M G0y eyl
SID.GPIO.AC#8 |FGPIOUT4 | 5E10 g?gj;g;é;’;%gg - - |35 MHz 28%8?&5&33“’

GPIO input operating

SID.GPIO.AC#9 | FGPIOIN grgq\;;ency; 1.71V<VDD< |- - |1 MHz  |90/10% VIO

6.2.6 XRES requirements

Table 11 XRES requirements

SpecID Parameter Description Min Typ |[Max Unit | Details/conditions
SID.XRES#1 Vih_XRES 't?]'?:sth"cﬁgaogrf;g%g oin | 0-7°VDDIO| - - v CMOS Input
SID.XRES#2 Vil_XRES 'tﬂfé‘sth‘g’lgaogr‘f;‘;‘gs oin - 0.3*VDDIO |V CMOS Input
SID.XRES#3 | Cin_XRES ;(anEuSt ;?npadta”ce on |_ - 7 oF |-

SID.XRES#4 | Vhysxres Lnnp)l(Jlgl\E/(S)l[g?r%e hysteresis 005 I mv |-

SID.XRES#5 TXRES \Ii;(it(:je:crhnal reset pulse 5 B _ us \75?38 to+70°C TA, All
SID.XRES#6 TXRES_ GF FE))étr?(;rc\lal reset glitch filter 20 _ ns \_/4D(I))B to +70°C TA, All
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6.2.7 Memory
Table 12 Memory peripherals (flash macro specs)
SpecID Parameter Description Min Typ Max Unit Details/conditions
SID.MEM#3 | FLASH_ERASE | Row erase time - - 13 ms [ ACtoHTOCTA Al
Row (block) write time -40°C to +70°C TA, All
SID.MEM#4 | FLASH_WRITE (erase and program) - - 20 ms VDDD
SID.MEM#6 | FLASH_ENPB Flash write endurance 100K - cycles |25°C to 70°C, All VDDD
SID.MEM#g || HASH-ROW_PG | Row program time after | _ - 7 ms  |25°C to 70°C, All VDDD
erase
SID178 TBULKERASE Bulk erase time (128 KB) - - 35 ms Guaranteed by design
SID180 TDEVPROG Total device program time |- - 25 secs Guaranteed by design
Flash retention, TA < 55°C, _ B _
SID182 FRET1 100 K P/E cycles 20 years
Flash retention, TA < 85°C,
SID182A FRET2 10K P/E cycles 10 - - years |-
Table 13 Memory size specifications
SpecID Parameter Description Min |Typ Max Unit Details/conditions
SID.MEM#1 | FLASH_SIZE Flash memory size - 128 |- KB (Stg/’;‘eos)s flash amount
SID.MEM#2 | SRAM_SIZE SRAM memory size - 16 - KB SRAM amount (bytes)
SID.MEM#3 | SROM_SIZE SROM memory size - 96 - KB SROM amount (bytes)
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6.2.8 Digital peripherals
6.2.8.1 ILO/IMO/POR specs
Table 14 ILO/IMO/POR specs
Spec ID Parameter Description Min Typ Max Unit Details/conditions
SID.CLK#1 |FIMO IMO frequency - 48 |- MHz  |A0°Cto+70°CTA, All
VDDD
SID.CLK#2 | FIMO_RES IMO frequency resolution |- 025 |- % T Cto+70°C TA, Al
IMO settling time when trim 25°C TA, AllVDDD,
SID.CLK#3 | IMO_STL register is changed - - 200 ns FIMO = 48 MHz
SID.CLK#4 | FCPU CPU input frequency - - 48 MHz | p0 Cto*TOCTA, Al
SID.CLK#5 |FILO ILO frequency 20.0 |40 80 kHz -
Power supply slew rate _ -40°C to +70°C TA, All
SID.CLK#6 | SR_POWER_UP during power up 1 67 V/ms VDDD
. Frequency variation at 48 _ 2.7V=VDDD<5.5V. And
SID.CLK#13 | Fimotol MHz (trimmed) +2 % CeoC < TA < 70°C
SID.CLK#13 | .. Frequency variation at 48 o
A Fimotolvced MHz (trimmed) - - +4 % All conditions
SID218 IMO1 :\I/\lﬂl_(')ZOperatlngcurrentaMS _ _ 250 uA B
SID226 TSTARTIMO IMO start-up time - - 7 ys -
SID228 TJITRMSIMO2 RMS jitter at 48 MHz - 145 - ps -
SID234 TSTARTILO1 ILO start-up time - - 2.0 ms -
SID238 TILODUTY ILO duty cycle 40 50 60 % -
External clock input
SID305 EXTCLKFREQ frequency - - 16 MHz -
SID306 EXTCLKDUTY | Dutycycle;measuredat | 50 |_ 55 % -
VDD/2
System clock source .
SID262 TCLKSWITCH switching time 3 - 4 Periods | -
Power-on reset (POR) rising B _
SID185 VRISEIPOR trip voltage 0.8 15 \Y
Power-on reset (POR)
SID186 VFALLIPOR falling trip voltage 0.7 |- 1.4 v -
Brownout detect (BOD) trip
SID190 VFALLPPOR voltage Active/ Sleep 1.48 - 1.62 vV -
modes
BOD trip voltage in Deep _ _
SID192 VFALLDPSLP Sleep mode 1.1 1.5 vV
6.2.8.2 Fixed 12C specifications
Table 15 Fixed 12C AC specifications
SpecID Parameter Description Min Typ |Max Unit |Details/conditions
SID.12C#1 FSCLI2C_SM I12C SCL clock frequency |0 - 100 kHz Standard mode
SID.12C#2 FSCLI2C_FM 12C SCL clock frequency |0 - 400 kHz Fast mode
SID.12C#33 | FSCLI2C_FMP I12C SCL clock frequency |0 - 1000 kHz Fast mode plus
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Table 15 Fixed 12C AC specifications (continued)
SpecID Parameter Description Min Typ |Max Unit |Details/conditions
Hold time (repeated)
START condition. After
SID.12C#3 THDSTAI2C_SM this period, the first clock 4 - - us Standard mode
pulse is generated
Hold time (repeated)
START condition. After
SID.12C#4 THDSTAI2C_FM this period, the first clock 0.6 - - us Fast mode
pulse is generated
Hold time (repeated)
START condition. After
SID.I12C#34 | THDSTAI2C_FMP this period, the first clock 0.26 - - us Fast mode plus
pulse is generated
Setup time for a repeated
SID.12C#5 TSUSTAI2C_SM START condition 47 - - us Standard mode
Setup time for a repeated
SID.12C#6 TSUSTAI2C_FM START condition 0.6 - - us Fast mode
Setup time for a repeated
SID.I2C#35 | TSUSTAI2C_FMP START condition. 0.26 - - us Fast mode plus
siD.a2c#7  |TLowiac_sm (oW periodoftheSCL ), 7 - - us | Standard mode
siD.2c#8  |TLowiac_FM (oW periodoftheSCL ), 5 - |- us | Fastmode
SID.I2C#36 | TLOWI2C_FMP 'El‘:)"‘c’lferioc' oftheSCL |45 - - us Fast mode plus
SID.I2C#9 | THIGHI2C_SM 'c"lifchkpe”o‘j oftheSCL |, - - us | Standard mode
SID.I2C#10 | THIGHI2C_FM E'licl)gchkpemd oftheSCL 15 ¢ - - us | Fastmode
SID.2C#37 | THIGHI2c_Fmp | High period ofthe SCL 1 56 - - us | Fast mode plus
SID.12C#11 | THDDATI2C Data hold time 0 - - us All12C speeds
SID.12C#12 | TSUDATI2C_SM | Data setup time 250 - - ns Standard mode
SID.I2C#13 | TSUDATI2C_FM Data setup time 100 - - ns Fast mode
SID.I12C#38 | TSUDATI2C_FMP | Data setup time 50 - - ns Fast mode plus
Setup time for 12C STOP
SID.I12C#14 | TSUSTOI2C_SM condition 4 - - us Standard mode
Setup time for 12C STOP
SID.I2C#15 | TSUSTOI2C_FM condition 0.6 - - us Fast mode
Setup time for 12C STOP
SID.I12C#39 | TSUSTOI2C_FMP condition 0.26 - - us Fast mode plus
SID.I2C#16 |CB_SM Capacitive load foreach | _ - |400 F Standard mode
' — I2C bus line P
Capacitive load for each
SID.I2C#17 |CB_FM 12C bus line - - 400 pF Fast mode
Capacitive Load for each
SID.I2C#40 |CB_FMP 12C bus line - - 550 pF Fast mode plus
SID.I2C#18 | TVDDATI2C_SM Data valid time - - 3.45 us Standard mode
SID.12C#19 | TVDDATI2C_FM Data valid time - - 0.9 us Fast mode
SID.12C#41 | TVDDATI2C_FMP | Data valid time - - 0.45 us Fast mode plus
SID.I2C#20 | TVDACKI2C_SM tDlﬁ;‘: valid acknowledge - |345 us Standard mode
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Table 15 Fixed 12C AC specifications (continued)
SpecID Parameter Description Min Typ |Max Unit |Details/conditions
SID.J2c#21 | TvDACKI2c_Fm | Datavalidacknowledge | - oo us | Fastmode
SID.I2C#42 | TVDACKI2C_FMP Elfrfz valid acknowledge | _ - |o04s us Fast mode plus

Pulse width of spikes

suppressed by input filter | ~ - 30 ns Fast mode

SID.12C#22 | TSPI2C_FM

Pulse width of spikes
SID.12C#43 | TSPI2C_FMP suppressed by input filter |~ - 50 ns Fast mode plus

Bus free time between a

SID.12C#23 | TBUFI2C_SM STOP and START 4.7 - - us Standard mode
condition
Bus free time between a
SID.12C#24 | TBUFI2C_FM STOP and START 1.3 - - us Fast mode
condition
Bus Free time between a
SID.12C#44 | TBUFI2C_FMP STOP and START 0.5 - - us Fast mode plus
condition
0.3x Fast and Standard
SID.12C#25 |VIL_I2C Input low voltage -0.5 - vooio |V mode I12C speeds
SID.12C#26 | VIH_I2C Input high voltage 0.7xVDDIO |- |- v Fast and Standard

mode I12C speeds

Fast and Standard
mode 12C speeds,
VDDIO <2V, 2 mAsink

. Fast and Standard
SID.I2C#28 | VOL_I2C_H Output low voltage, high | _ - o4 v mode 12C speeds,
Pplyrang VDDIO > 2V, 3 mA sink

Standard mode,
1.71V<VDDIO<5.5V,
load=CB_SM,VOL=0.4
v

0.05 x Fast and Standard
SID.12C#30 |I12C_VHYS_HV [2C input hysteresis VDDIO - - mV mode 12C speeds, 2V <
VDDIO <4.5V

Fast and Standard
SID.I2C#30A | 12C_VHYS_5V [2C input hysteresis 200 - - mV mode I12C speeds,
VDDIO>4.5V

0.10 x Fast and Standard
SID.12C#31 | 12C_VHYS_LV [2C input hysteresis VDDIO - - mV mode [2C speeds,
VDDIO <2V

7-bit address and 1 RW
bit

Fast mode,
1.71V=VDDIO<5.5YV,
load =CB_SM,
VOL=0.6V

Output low voltage, low | _ 0.2x
SID.12C#27 |VOL_I2C_L supply range VDDIO \Y

SID.I12C#29 |IOL_I2C_SM 12C output low current 3 - - mA

COM.REQ#T7 | 12C_ADD 12C address width - - 8 bits

SID.I2C#32 |IOL_I2C_FM 12C output low current 6 - - mA
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Table 15 Fixed 12C AC specifications (continued)

SpecID Parameter Description Min Typ |Max Unit |Details/conditions
Fast,mode plus,
3.0V=VDDD<5.5YV,

12C output low current, load = CB_FMP,

SID.12C#45 |[IOL_I2C_FMP high voltage range 20 - - mA —40°C to 70°C TA,
GPIO_FAILSAFE port
only
Fast mode plus,

12C output low current, 1.71V=VDDD=<3.0V,
SID.I2C#45A | IOL_I2C_FMP low voltage range 3 - - mA load = CB_FMP,
-40°Cto 70°C TA
Table 16 Fixed 12C DC specifications
SpecID Parameter Description Min Typ |Max Unit Details/conditions
Block current
SID149 112C1 consumption at 100 kHz |~ N > WA -
Block current
SID150 l12€2 consumption at 400 kHz |~ B 185 WA -
Block current
SID151 12€3 consumptionat 1 Mbps |~ B 330 WA -
I2CenabledinDeep Sleep
SID152 12C4 mode - - 14 HA -
6.2.8.3 Fixed UART specifications
Table 17 Fixed UART DC specifications
SpecID Parameter Description Min Typ |Max Unit Details/conditions
Block current
SID160 IUART1 consumption at 100 Kbps - 125 WA -
Block current
SiD161 IUART2 consumption at 1000 Kbps |~ - 312 KA B
Table 18 Fixed UART AC specifications

SpecID Parameter Description Min Typ | Max Unit Details/conditions

SID162 FUART Bit rate - - 1 Mbps |-
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6.2.8.4 Fixed SPI specifications
Table 19 Fixed SPI DC specifications
SpecID Parameter Description Min Typ Max Unit | Details/conditions
Block current consumption
SID163 ISPI1 at 1 Mbps - - 360 MA -
Block current consumption
SID164 ISPI2 at4 Mbps - - 560 MA -
Block current consumption
SID165 ISPI3 at 8 Mbps - - 600 MHA -
Table 20 Fixed SPI AC specifications
SpecID Parameter Description Min Typ Max Unit | Details/conditions
SPl operating frequency B _ _
SID166 FSPI (master; 6X oversampling) 8 MHz
Table 21 Fixed SPI master mode AC specifications
SpecID Parameter |Description Min Typ Max Unit |Details/conditions
MOSI valid after SClock
SID167 TDMO driving edge - - 15 ns -
MISO valid before SClock Full clock, late MISO
SID168 TDsl capturing edge 20 B N ns sampling
Previous MOSI data hold Referred to slave
SID169 THMO time 0 - - ns capturing edge
Table 22 Fixed SPI slave mode AC specifications
SpecID Parameter Description Min Typ |[Max Unit | Details/conditions
MOSI valid before Sclock
SID170 TDMI capturing edge 40 - - ns _
MISO valid after Sclock 48 +3 x _
SID171 TDSO driving edge - - Tepu ns Tcpu =1/Fcpu
MISO valid after Sclock
SID171A | TDSO_EXT driving edge in External - - 48 ns -
clock mode
SID172 THSO Previous MISO data hold 0 ~ _ ns _
time
SIDIT2A | TSSELSCK SSEL valid to first SCKValid | , B _ ns _
edge
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6.2.8.5 Timer requirements

Table 23 Timer requirements
SpecID Parameter Description Min Typ |Max Unit Details/conditions
SID.TMR#1 SYS_TIM_RES | Sys timer resolution - 16 - bits -40°C to +70°C TA, AllVDDD
Watchdog timer : o 0
SID.TMR#2 WDT_RES resolution - 16 - bits -40°C to +70°C TA, AllVDDD

6.2.8.6 TCPWM requirements

Table 24 TCPWM requirements
SpecID Parameter Description Min Typ |Max Unit Details/conditions
SIDTCPWM.1 | ITCPWM1 Block current - ~ |us  |ua |Allmodes

consumption at 3 MHz (Timer/Counter/PWM)

Block current All modes
SID.TCPWM.2 | ITCPWM2 consumption at 8 MHz |~ - 205 WA (Timer/Counter/PWM)
Block current All modes

SID.TCPWM.2A | ITCPWM3 - - 385 MA

consumption at 16 MHz (Timer/Counter/PWM)

Fcmax=CLK_SYS. Maximum

SID.TCPWM.3 | TCPWMFREQ | Operating frequency - - Fc MHz = 48 MHz
SIDTCPWM.4 | TPWMENEXT wi%‘gﬁt”ggerp“lse U |- |- ns For all trigger events!18]

. Minimum possible width of
TPWMEXT Output trigger pulse 2 |- B ns Overflow, Underflow, and CC

SID.TCPWM.5 widths (Counter equals Compare
value) outputs
. Minimum time between

SID.TCPWM.5A | TCRES Resolution of counter |1/Fc |- - ns successive counts

. Minimum pulse width of
SID.TCPWM.5B | PWMRES PWM resolution 1/Fc |- - ns PWM output

. Minimum pulse width
SID.TCPWM.5C | QRES Quadrature inputs 1/Fc |- - ns between quadrature phase

resolution inputs

Note

18.Trigger events can be stop, start, reload, count, capture, or kill depending on which mode of operation is
selected.

6.2.8.7 SWD specifications

Table 25 SWD specifications
SpecID Parameter Description Min Typ |Max Unit | Details/conditions
SWDCLK < 1/3 CPU clock
SID.SWD#1 F_swdclkl 3.3V=<VDDIO<5.5V - - 14 MHz frequency
SWDCLK < 1/3 CPU clock
SID.SWD#2 F_swdclk2 1.8V<VDDIO<3.3V - - 7 MHz frequency
SID.SWD#3 T_swdi_setup | T=1/f SWDCLK 0.25xT |- - ns -
SID.SWD#4 T_swdi_hold |T=1/f SWDCLK 0.25xT |- - ns -
SID.SWD#5 T_swdo_valid | T=1/f SWDCLK - - 0.50xT |ns -
SID.SWD#6 T_swdo_hold | T=1/f SWDCLK 1 - - ns -
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6.2.9 Power Delivery (PD) peripherals
6.2.9.1 ADC DC specifications
Table 26 ADC DC specifications
Spec ID Parameter |Description Min Typ |Max |Unit |Details/conditions
SID.PD.ADC.DC#1 | Resolution | ADC resolution - 8.00 |- bits -
SID.PD.ADC.DC#2 | INL Integral non-linearity -1.5 - 1.5 LSB -
SID.PD.ADC.DC#3 | DNL Differential non-linearity -2.5 - 2.5 LSB -
SID.PD.ADC.DC#4 | Gain Error Gain error -15 - 15 LSB -
VDDD VvDDD Reference voltage
SID.PD.ADC.DC#5 | VREF_ADC1 | reference voltage of ADC min - max |V generated from VDDD
Reference voltage
SID.PD.ADC.DC#6 | VREF_ADC2 | reference voltage of ADC 218 |22 |222 |V generated from Deep
Sleep reference
6.2.9.2 VSYS regulator specifications
Table 27 VSYS regulator specifications
SpecID Parameter |Description Min |Typ [Max |[Unit |Details/conditions
. . Measured with a load
Resistance from supply input to _
SID.DC.VDDDSW.1 |Res_sw the output supply VDDD 1.5 QO current of 5 mA-10 mA
onVDDD
6.2.9.3 VBUS regulator DC specifications
Table 28 VBUS regulator DC specifications
SpecID Parameter | Description Min |[Typ |Max |Unit |Details/conditions
Chip powered through
VBUS regulator output voltage _ VBUS_C_P0/VBUS_C_P1
SID.PD.VREG.1 VBUSREG (minimum VBUS =4V to34V) 2.97 365 |V and Output measuredon
VDDD
VBUSLINRE | vbus_reg line regulation for
SID.PD.VREG.6 G VBUS from 4V to 34 V - - 0.5 |%/V -
vbus_reg load regulation for
SID.PDVREG.S  |poo> o' |load om0 mAto30mA(VBUS |- |- [03 |%/mA |-
=4Vto34V)
Total start up time for the
SID.AC.PD.VREG.1 |Tstart regulator supply outputs - - 300 |ps -
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6.2.9.4 VBUS discharge specifications
Table 29 VBUS discharge specifications
SpecID Parameter Description Min |[Typ Max | Unit | Details/conditions
30 VNMOS ON resistance
SID.VBUS.DISC.1 Ronl (with dischg_ds<0>=1, 1500 |- 3000 | Q -
dischg_ds<4:1>=0)
30 VNMOS ON resistance
SID.VBUS.DISC.2 Ron2 (with dischg_ds<1:0>=1; | 750 |- 1500 | O -
dischg_ds<4:2>=0)
30 VNMOS on resistance
SID.VBUS.DISC.3 Ron3 (with dischg_ds<2:0>=1; |500 |- 1000 | Q -
dischg_ds<4:3>=0)
30 VNMOS ON resistance
SID.VBUS.DISC.4 Ron4 (with dischg_ds<3:0>=1; |375 |- 750 |[Q -
dischg_ds<4>=0)
30 VNMOS ON resistance
SID.VBUS.DISC.5 Ron5 (with dischg_ds<4:0> = 1) 300 |- 600 |Q -
6.2.9.5  Provider FET CSA, SCP, RCP
Table 30 Provider FET CSA, SCP, RCP
. L. . .. | Details/
SpecID Parameter Description Min |Typ Max | Unit conditions
DC.CSA_SCP_RCP.I  |SCP_8A Short circuit current = |+40 - e |-
Ittt - detect @ 8A -
o Current limiting accuracy
DC.CSA_SCP_RCP.3 Ilimit_acc at1A-5A - +15 - % -
Current sensing accuracy
DC.CSA_SCP_RCP4 Isense_500mA at 500 mA - +20 - % -
1APD contracts OCP
. set at 130% of
DC.CSA_SCP_RCP.5 locp_1A OCP Trip threshold for 1A | - 130+15 - % contract value OR
user programmable
2A,3A,4Aand5APD
. contracts OCP set at
DC.CSA_SCP_RCP.6  |locp_5A OCP TripthresholdforaA | 1130+10 |- |% | 130%of contract
’ value or user
programmable
Voltage across VBUS_C &
DC.CSA_SCP_RCP.7 Vcsa_rcp VBUS_P for which RCP - 12.5 20 mV |-
condition detected
Voltage on VBUS_P pad
during provider FET ON
(source) for which RCP _ _ _an° o
DC.CSA_SCP_RCP.8 Vbus_max_det conditionis triggered (this 5.375 Vv 40°Cto 70°C TA
threshold is user
programmable)
Provider NFET switching \FﬁEctJv?d:eE Vé::’hAan 47
AC.CSA_SCP_RCP.1 Toff_scp off after short—pircuit - 1 - us uF ceramIiDnc cap’on
current detection VBUS. P_PO/1 pins
Provider NFET switching VBU$:5V/3 A,
AC.CSA_SCP_RCP.2 Toff_rcp off after reverse current | 1 _ us Provider path on, 47

detect through provider
FET (for 28 V hot plug-in)

WF ceraminc cap on
VBUS_P_P0/1 pins
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Table 30 Provider FET CSA, SCP, RCP (continued)
.. . .. | Details/
SpecID Parameter Description Min |Typ Max [ Unit conditions
. VBUS_C falls below
AC.CSA_SCP_RCP.3  |Ton l'u”t“i}af';ﬁ[‘tto detectRCP | |55 80 |us |VBUS P and start
NGDO enable

Time taken between

Time taken to limit load currentcrossing

AC.CSA_SCP_RCP.4 Tilimit provider FET current - 250 - us tgel(;gzjmctutr%ﬁhdd

settling to ilimit

6.2.9.6 VBUS provider transitions

Table 31 VBUS provider transitions
Spec ID Parameter Description Min | Typ Max | Unit | Details/conditions
3 Aload current,
short-duration pulse
DC.NGDO_FET_SYS.1 |RDSon FET RDSon (52-pin QFN) |- 48 - mQ | (without
self-heating),
-40°Cto 70°C TA
DC.NGDO_FET_SYS.2 |Isw Continuous current - - 3 A -
0.8Vto4.5V
transition on
VBUS_C Low to High (10% | _ _ VBUS_C,
AC.NGDO_FET_SYS.1 |[Ton to 90%) 5 ms system-level (100 puF
cap and
10 ohm on VBUS_C)
45Vto 0.8V
transition on
VBUS_C High to Low (90% VBUS_C,
AC.NGDO_FET_SYS.3 | Toff to 10%) - Under normal |- 7 - us | system-level with
condition external FET (with no
cap and
10 ohmon VBUS_C)
Overtemperature °
AC.NGDO_FET_SYS.4 | OTSth_OFF shutdown threshold OFF |~ 135 150 C -
Overtemperature o
AC.NGDO_FET_SYS.5 |OTSth_ON shutdown threshold ON 90 - C -
6.2.9.7 Uuvov
Table 32 uvov
SpecID Parameter Description Min |Typ Max |Unit | Details/conditions

Voltage threshold
SID.UVOV.1 VTHUVOV1 accuracy - in Active mode |- +3 - % -
using bandgap ref

Voltage threshold
accuracy - in Deep Sleep

_ — [0) _
SID.UVOV.2 VTHUVOV2 ode using Doon Sleen +5 %
ref.
SID.COMP_ACC COMP_ACC comparator Inputoffsetat | ;o |_ 15 mv |-
) - = 4 sigma
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6.2.9.8 SBU switch
Table 33 SBU switch
SpecID Parameter Description Min Typ Max |Unit Details/conditions
Over-voltage
protection detection _ _a0° o
DC.SBU.1 OVP_threshold threshold above 200 1200 |mV 40°Cto 70°CTA
VDDIO
. Block ICC when o o
DC.SBU.2 icc switch fully ON - 100 HA -40°Cto 70°C TA
Pin leakage current o o
DC.SBU.3 lleakl for SBUL, SBU2 -4.5 - 4.5 HA -40°Cto 70°CTA
Pin leakage current
DC.SBU.4 Ileak2 for SBU1_5V, -1 - 1 HA -40°Cto 70°C TA
SBU2_5V
ON resistances for
DC.SBU_AUX.1 | AUX_Ron AUX switch@ 3.6V - 5 8 Q -40°Cto 70°C TA
input
Switch On flat
resistances of AUX to o o
DC.SBU_AUX.2 | AUX_Ron_flat SBU1/2 switch (from - 3 Q -40°Cto 70°C TA
0Vto3.6V)
Switch Off .
AC.SBU_AUX.1 | AUX_Con capacitance - 120 - pF Guaranteed by design
-3 dB bandwidth o o
AC.SBU_AUX.2 [ AUX_BW (Switch ON) 100 - - MHz -40°Cto 70°CTA
ON resistances for
DC.SBU_DBG.1|I13C_Ron DBG/I3C switch@2V |- - 16 Q -40°Cto 70°C TA
input
Switch on flat
resistances of
DC.SBU_DBG.2 | I3C_Ron_flat DBG/I3C to SBU1/2 - - 4 Q -40°Cto 70°C TA
switch (from0Vto 2
V)
Switch off .
AC.SBU_DBG.1 [13C_Con capacitance - 120 - pF Guaranteed by design
-3 dB bandwidth o o
AC.SBU_DBG.2 | I3C_BW (switch ON) 125 - - MHz -40°Cto 70°C TA
DC.SBU_LSx.1 | UART_Rpu Pull-up resistor 7 10 10.5 KQ -40°Cto 70°CTA
DC.SBU_LSx.2 |UART_Rpd Pull-down resistor 0.7 1 1.05 |MQ -40°Cto 70°CTA
-40°C to 70°C TA;
; High-level input 0.7x |_ _ VCC =VDDD (Connector
DC.SBU_LSx.3 | LSx_Vih voltage of UART pins |Vcc M Side) & VCC=1.8 V (LSx
Side)
~40°C to 70°C TA;
. Low-level input 0.3x VCC =VDDD (connector
DC.SBU_LSx4 | LSx_Vih voltage of UART pins |~ - Vce v side) & VCC =1.8 V (LSx
side)
. -40°Cto 70°C TA;
High-level output - ’
. 0.8 x VCC =VDDD (connector
DC.SBU_LSx.5 |LSx_Voh \(/I(())lLagiof XART pins |y . - - \" Side) and VCC = 1.8V (LSx
=4mA) side)
-40°Cto 70°C TA;
Low-level output ¢
. 0.2 x VCC =VDDD (connector
DC.SBU_LSx.6 |LSx_Vol volta_ge of UART pins |- - Vee \Y Side) and VCC = 1.8V (LSx
(IOL=4 mA) :
side)
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Table 33 SBU switch (continued)
SpecID Parameter Description Min Typ Max |Unit Details/conditions
DC.SBU_LSX.7 |LSx_Z Impedance (single 1,5 |55 75 |q ~40°C to 70°C TA
ended)
-40°C to 70°C TA;
Overshoot of UART VCC =VDDD (connector
DC.SBU_LSx.8 |[LSx_OS pins - Vec+1 |V side) & VCC = VDDIO (LSx
side)
DC.SBU_LSx.8 |LSx_US g{r‘ge“h“t of UART | o5 |- . v ~40°C to 70°C TA
AC.SBU_LSx.1 |LSx_Cpin_LSxx Pin Capacitance - - 12 pF -
-40°C to 70°C TA;
Output rise time on _ CL=30 pF (including
AC.SBU_LSx.2 |[LSx_TR_LSxx LSx Pins 20 ns LSx_Cpin_LSXx);
Between VOL & VOH
-40°C to 70°C TA;
Output fall time on CL=30 pF (including
AC.SBU_LSx.3 |LSx_TF_LSxx LSx Pins - 20 ns LSx_Cpin_LSxx);
between VOL & VOH
DC.SBU.TERM. Pull up resistance on
1 Rpu_aux_1 AUX_N 80 - 120 KQ -
DC.SBU.TERM. Pull up resistance on
2 Rpu_aux_2 AUX_P 0.8 - 1.2 MQ -
DC.SBU.TERM. Pull down resistance
3 Rpd_aux_1 on AUX_P 80 - 120 KQ -
DC.SBU.TERM. Pull down resistance
4 Rpd_aux_2 on AUX_N 0.8 - 1.2 MQ -
DC.SBU.TERM. Pull down resistance
5 Rpd_aux_3 on AUX_P 329 - 611 KQ -
DC.SBU.TERM. Pull down resistance
6 Rpd_aux_4 on AUX_N 3.29 - 6.11 MQ -
AC.SBU.4 TON SBUswitchturn-on | _ - 200 |ps -
ime
AC.SBU.5 TOFF SBU switchturn-off | _ - 400 |ps -
ime
Switch isolation
Off_isolation_AC_a |at F=1 MHz, .
AC.SBU.3_aux X from SBU_5V to SBU -50 - - dB Guaranteed by design
pins
Cross talk of Switch
AC.SBU.7_aux |X_talk_AC_1MHz ?Ztr(I):s:s}cal\(llrléetween -50 - - dB Guaranteed by design
UART, AUX and I3C
Cross talk of Switch
AC.SBU.8_aux |X_talk_AC_100KHz |2tF=100KHZ 1 79 | - dB Guaranteed by design
UART, AUX and I13C
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6.2.9.9 VCONN switch
Table 34 VCONN switch
SpecID Parameter Description Min Typ Max |Unit Details/conditions

Switch ON
resistance at V5V =
5V with 215 mA
load current

SID.DC.PDVCONN.1 |Ron 0.7 13 Q -

Connector side pin
SID.DC.PD.VCONN.3 | Ileak leakage current - - 10 HA -

Threshold voltage

SID.DC.PDVCONN.4 |VTHDETECT_V5V of the v5v detector

2.05 - 265 |V -

Over-current
SID.DC.PD.VCONN.9 |locp detection range for | 350 - 900 mA -
CcC1/cc2

CC1,cC2
over-voltage
protection
SID.DC.PDVCONN.10 [OVP_threshold |detection 200 - 1200 |mV -
threshold above
VDDD or V5V
whichever is higher

Over-voltage
protection
detection
hysteresis

SID.DC.PD.VCONN.11 |OVP_hysteresis 50 - 300 mV -

Over-current
SID.DC.PD.VCONN.12 | OCP_hysteresis |detection 20 - 80 mA -
hysteresis

SID.AC.PDVCONN1 |Ton ﬁ"n‘qéc“ turn-on | _ - 550 | us -

SID.AC.PDVCONN2 | Toff fi"n‘gi;Ch turn-off | _ - 10 |us -
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6.2.9.10 CC-PHY specifications
Table 35 CC-PHY specifications
SpecID Parameter Description Min Typ Max |Unit Details/conditions
. Transmitter output
SID.DC.CC_SHVT.1 |vSwing high voltage 1.05 - 1.2 vV -
SID.DC.CC_SHVT.2 |vSwing low | lransmitteroutput - 0.075 |V .
= ) low voltage )
. Transmitter output _ _
SID.DC.CC_SHVT.3 | zDriver impedance 33 75 Q
Receiver input .
SID.DC.CC_SHVT.4 |zBmcRx impedance 10 - - MQ Guaranteed by design
Source current for
SID.DC.CC_SHVT.5 |ldac_std USB standard 64 - 96 PA -
advertisement
Source current for
SID.DC.CC_SHVT.6 |ldac_1p5a 15A@5V 165.6 |- 1944 |pA -
advertisement
Sourcecurrentfor3A
SID.DC.CC_SHVT.7 |ldac_3a @5V advertisement 303.6 |- 356.4 |pA -
Pull down
termination
resistance when
SID.DC.CC_SHVT.8 |Rd acting as UFP 4.59 - 5.61 kQ -
(upstream facing
port)
CCimpedance to
SID.DC.CC_SHVT.10 |zOPEN ground when 108 - - kQ -
disabled
DFP_default_Op |CC voltages on DFP
SID.DC.CC_SHVT.11 2 side - standard USB 0.15 - 0.25 Vv -
CCvoltages on DFP
SID.DC.CC_SHVT.12 |DFP_1.5A_0p4 side-1.5A 0.35 - 0.45 Vv -
SID.DC.CC_SHVT.13 |DFP_3A opg  |CCvoltagesonDFP 1475 | _ 0.85 |V -
side-3A
SID.DC.CC_SHVT.14 |DFP_3A 2ps  |CCVvoltagesonDFP 1, 45 | 275 |V -
side-3A
UFP_default_0Op |CC voltages on UFP
SID.DC.CC_SHVT.15 66 side - standard USB 0.61 - 0.7 Vv -
CC voltages on UFP
SID.DC.CC_SHVT.16 |UFP_1.5A_1p23 side-1.5A 1.16 - 131 Vv -
Deep Sleep attach
SID.DC.CC_SHVT.17 |Vattach_ds threshold 0.3 - 0.6 % -
Deep Sleep pull-up B _
SID.DC.CC_SHVT.18 |Rattach_ds resistor 10 50 kQ
TX drive voltage step No for user and
SID.DC.CC_SHVT.19 |VTX_step size 80 - 120 mV datasheet
SID.DC.CC_SHVT.30 |FS_0p53 Voltage thresholdfor | 45 | _ 058 |V -

fast swap detect
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6.2.9.11 Boilerplate specs
Table 36 Boilerplate specs
SpecID Parameter Description Min Typ Max |Unit Details/conditions
: o Ambient temp inside
BID#4 TO Operating temperature -40 25 70 C system enclosure
See section boilerplate
BID#11 PRG Device is programmable - - YES specs in the spec
document
. . Specify min max areas of
BID#12 PRG_GR Programming granularity - 64 - bytes block programming
. See section boilerplate
Device program may be A
BID#13 PRG_WRTP . . - - YES specs in the spec
write protected for security document
Program granularity for .
BID#14 PRG_WRTPGR write protection, all address |- 64 - bytes Speafymm max areas of
programming
ranges
. Refer Section boilerplate
Device program may be read A
BID#15 RD_PRT : - - YES Specs in the Spec
protected for security document
Program granularity for read See section boilerplate
BID#16 PRG_RD_GR protection, all address - 16K - bytes specs in the Spec
ranges document
Internal system ambient o Ambient temp inside
BID#17 A temperature ~40 - 70 ¢ system enclosure
BID#20 TJ Junction temperature -40 - 125 °C
BID#268 PKG_1 Package 1: Type - - QFN BGA, TQFP, QFN, etc.
Must meet customer’s
L ~ _ system limits (duplicate
BID#269 |PKG_1Z Package 1: Height 1 mm package rows for each
supported package)
e Must meet customer’s
BID#270 PKG_1W Package 1: Width - 6 - mm system limits
. Must meet customer’s
BID#271 |PKG_1L Package 1: Length - 6 - mm system limits
. . Must match customer
BID#272 PKG_1PTCH Package 1: Pin / bump pitch |- 0.4 - mm board capability
. . . . Must match customer
BID#273 | PKG_1CNT Package 1: Total signal pins |- 52 - pins board capability
. 0 Must meet customer’s
BID#274 PKG_1TJA Package 1: Theta-JA - - 32 C/W system limits
. 0 Must meet customer’s
BID#274.1 |PKG_1TJC Package 1: Theta-JC - - 32 C/W system limits
Applicable for all pins
Lo except SBU1_P0/1,
BID#50  |ESD_HBM Ef&tgﬂsgiﬂc f\;ﬁ‘;rge 2000 |- - v SBU2_P0/1, CC1_0/1,
y CC2_0/1, VBUS_P_P0/1
&VBUS_C_P0/1 pins.
Electrostatic discharge Only applicable to
BID#51 ESD_HBM_SBU |human body model for 1000 |- - Vv SBU1_P0/1, SBU2_P0/1
SBU1_P0/1,SBU2_P0/1 pins pins
Electrostatic discharge :
BID#51A |ESD_HBM_CC  |human body model for 1000 |- - v ggiy gf’lpgcé‘cbzle 571 -
CC1_0/1,CC2_0/1 pins - -OrLp
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Table 36 Boilerplate specs (continued)
SpecID Parameter Description Min Typ Max |Unit Details/conditions
Electrostatic discharge .
human body model for Only applicable to
BID#51B ESD_HBM_VBUS 500 - - Vv VBUS_P_P0/1 and
VBUS_P_P0/1& VBUS_C_P0/1 pins
VBUS_C_PO0/1 pins -
Electrostatic discharge Charged device model
BID#56 ESD_CDM charged device model 500 - - v ESD
BID#63 LU Pin current for latch-up -100 |- 100 mA -
R See section boilerplate
BID#186 | POR2RDY power-on: Logic - 3 . ms specs in the spec
document
Power-on: will clocks be See section boilerplate
BID#188 |POR_CLKS absentduring Power-upand | - - YES specs in the spec
reset conditioning? document
CUIA e e See section boilerplate
BID#191 POR_HIZ_T E%V\éer-on. \/Q initialization | _ 3 - ms specs in the spec
document
Power-on: Are there any - -
BID#192 |RES_PRES initialization resources _ - YES |- ssgcséeicnt the Eglelﬁrplate
- assumed or required by the d
- ocument
user?
Power-on: Are there special See section boilerplate
BID#200 POR_INIT requirements for program - - YES specs in the spec
initialization? document
Upset recovery: Are there See section boilerplate
BID#201 |WDT_PRES any Fail-Safe requirements |- - YES specs in the spec
for this product? document
Power down: Is there a See section boilerplate
BID#205 uO—LOAD—COM requirement for the output |- - YES specs in the spec
pin(s) state in power down? document
: See section boilerplate
BID#207 |(PWR_NXRES | Can this part powerup - - YES |- specs in the spec
’ document
. Lo See section boilerplate
Can this partindicate a :
BID#208 PWR_BRND : 5 |- - YES specs in the spec
Brownout without RESET? document
Does this part have See section boilerplate
BID#211 POR_HIZ Initialization requirements |- - YES specs in the spec
during external RESET? document
rDeoeusi rt':rlr? g:tgt fkée;ve See section boilerplate
BID#212 | POR_PRES requireme - - - YES specs in the spec
initialization prior to document
external RESET?
Power supply noise _ B Amplitude of AC riding
BID#227 | AC_RIPPLE_V expectations (amplitude) 0.1 M on DC (pp)
Power supply noise
BID#228 |AC_RIPPLE_F |expectations 0 - 20 MHz ;‘fﬂgier?cg}f%ecc”“m of
(frequency-spectrum) &
Are there any limitations for
BID#234 |PWR_SEQ power supply application - - NO -
orders?
See section boilerplate
BID#235 |PWR_MON ﬁggtnﬁgﬁg;’c")ﬁf CS'?“pply be |_ - YES |-- specs in the spec
) document
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Table 36 Boilerplate specs (continued)

SpecID Parameter Description Min Typ Max |Unit Details/conditions

Power supply hot-plug
BID#248 PS_IPEAK considerations (inrush - - 900 mA -
current)

XRES or internal POR
monitor

XRES orinternal POR
monitor

BID#259 | POR_RISE tsﬁr’]fgem resetorPORrise | _ - 100 |us

BID#260 POR_FALL System reset or POR fall time | - - 1000 |us

Indicate power levels
and power-down
requirements for
external clock and reset
signals. Power supply of
the driver chip needs to
be same as chip power
supply on board whichis
supplying to Reset and
Clock inputs. If not: (1)
Analyze power loss
situations, which can
cause unintentional
reset state, (2) Analyze
voltage level
compatibility issues (for
example, TVinput to 3M
clock input), (3) NV
memory protection
when external clock loss

0.3 % 0.7 %
BID#272 CR_LVLS Clock and reset Input levels VDDIO |~ VDDIO Vv
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Ordering information

Table 37 lists the EZ-PD™ CCG6_CFP part numbers and features.

Table 37 EZ-PD™ CCG6_CFP ordering information
Integrated
o e Provider
Product - I Type-C | Dead battery | Termination
family Product Silicon ID Application ports termination resistor :(E)‘:tg? Role | Package
Portl
CYPD6129-52LQXI Yes/NA
0x3E0011CE 1
CYPD6129-52LQXIT Yes/NA
Notebooks Yes
CYPD6229-52LQXI Yes/Yes
CYPD6229-52LQXIT Or3EO3LICE 2 Yes/Ys
EZ-PD™ - es/yes 52-pin
Rp, Rd DRP
CCG6_CFP | cypD6139-52LQXI P Yes/NA QFN
0x3E1011CE 1
CYPD6139-52LQXIT Yes/NA
Docks No
CYPD6239-52LQXI Yes/Yes
O0x3E1111CE 2
CYPD6239-52LQXIT Yes/Yes
7.1 Ordering code definitions
&y PD 6 X X X - XX XX X |
LT =Tape and reel (Optionalfield)
Temperature grade: | = Industrial
Pb-free
Package type: LQ= QFN
Number of pinsin the package: XX =52
Application specific, 5 = Notebooks (PD controller without integrated provider switch)
7, 8= Notebooks (PD controller with integrated provider switch)
9 =CFP for notebooks (PD controller with integrated provider switch)
Indicates if dead battery termination is supported or not. X=2/3
Number of Type-C ports: 1 =1 Port,2 =2 Ports
Product type: 6 = Sixth-generation EZ-PD™ CCG6 product family
Marketing code: PD = Power Delivery product family
Company ID: CY = CYPRESS (an Infineon company)
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8 Package diagram
Table 38 EZ-PD™ CCG6_CFP package requirement specifications
Spec ID# Parameter Description Min Typ Max Unit
Internal system ambient 0
BID#17 TA temperature -40 - 70 C
BID#20 IN| Junction temperature -40 - 125 °C
BID#268 PKG_1 Package 1: Type - - QFN -
BID#269 PKG_1Z Package 1: Height - - 1 mm
BID#270 PKG_1W Package 1: Width - - mm
BID#271 PKG_1L Package 1: Length - - mm
BID#272 PKG_1PTCH Package 1: Pin / bump pitch - 0.4 - mm
BID#273 PKG_1CNT Package 1: Total signal pins - 52 - pins
BID#274 PKG_1TJA Package 1: Theta-JA - - 32 °C/W
BID#274.1 PKG_1TJC Package 1: Theta-JC - - 32 °C/W
Table 39 Details
Package Description Package diagram Spec no.
" 52-pin QFN (5.0 x 8.0 x 0.6 mm) . )
52-pin QFN with 0.4 mm pitch See Figure 24 002-37974
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SEE DETAIL “B*
SIDE_VIEW - DATUM A
1
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N
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* TERMINAL TIP
DETAIL "B” 4"L| e FL*
DETAIL "A”
DIMENSIONS NOTES:
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. NOM. MAX. 2. NIS THE TOTAL NUMBER OF TERMINALS.
e 0.40 SSC /A DIMENSION "b" APPLIES TO METALLIZED TERMINAL AND IS MEASURED
= ‘:’0 BETWEEN 0.15 AND 0.30mm FROM TERMINAL TIP. IF THE TERMINAL HAS
= v = THE OPTIONAL RADIUS ON THE OTHER END OF THE TERMINAL, THE
: : : DIMENSION "b" SHOULD NOT BE MEASURED IN THAT RADIUS AREA.
b 0.15 0.20 025 /A ND REFERS TO THE NUMBER OF TERMINALS ON D SIDE.
D2 3.50 3.60 3.70 /5\ PIN #1ID ON TOP WILL BE LOCATED WITHIN THE INDICATED ZONE.
E2 6.50 6.60 6.70 /B\ COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT SINK
D 4.90 5.00 5.10 SLUG AS WELL AS THE TERMINALS.
E 7.90 8.00 8.10 7. JEDEC SPECIFICATION NO. REF. : N/A.
A 0.70 0.80 0.90
Al 0.00 - 0.05
A3 0.152 REF
K 0.30 REF
002-37974 Rev. *A

Figure 24 52-pin QFN ((5.0 x 8.0 x 0.9 mm) LT52B, 3.6 x 6.6 mm EPAD (Sawn) package outline
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Document
revision

*F 2024-12-17 Publish to web.

Updated description and added Note 8 under Power system requirements
overview.

Updated ‘VDDIO’ pin description under Table 2 and Table 3.

*G 2025-04-30 Updated details/conditions from ‘DC.SBU_LSx.3’ to ‘DC.SBU_LSx.6’ in

Table 33.

Updated Figure 3, Figure 10, Figure 12 and Figure 24.

Updated ordering information in Table 37.

Date Description of changes

Added notes in General description.
*H 2026-03-04 Added notes in Application diagrams.

Updated Figure 9, Figure 10, Figure 11, Figure 12 and Figure 14.
Updated Table 31 and Table 37.
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IMPORTANT NOTICE

Products which may also include samples and may be
comprised of hardware or software or both (“Product(s)”) are
sold or provided and delivered by Infineon Technologies AG and
its affiliates (“Infineon”) subject to the terms and conditions of
the frame supply contract or other written agreement(s)
executed by a customer and Infineon or, in the absence of the
foregoing, the applicable Sales Conditions of Infineon. General
terms and conditions of a customer or deviations from
applicable Sales Conditions of Infineon shall only be binding for
Infineon if and to the extent Infineon has given its express
written consent.

For the avoidance of doubt, Infineon disclaims all warranties of
non-infringement of third-party rights and implied warranties
such as warranties of fitness for a specific use/purpose or
merchantability.

Infineon shall not be responsible for any information with
respect to samples, the application or customer’s specific use of
any Product or for any examples or typical values given in this
document.

The data contained in this document is exclusively intended for
technically qualified and skilled customer representatives. It is
the responsibility of the customer to evaluate the suitability of
the Product for the intended application and the customer’s
specific use and to verify all relevant technical data contained in
this document in the intended application and the customer’s
specific use. The customer is responsible for properly designing,
programming, and testing the functionality and safety of the
intended application, as well as complying with any legal
requirements related to its use.

Unless otherwise explicitly approved by Infineon, Products may
not be used in any application where a failure of the Products or
any consequences of the use thereof can reasonably be
expected to result in personal injury. However, the foregoing
shall not prevent the customer from using any Product in such
fields of use that Infineon has explicitly designed and sold it for,
provided that the overall responsibility for the application lies
with the customer.

Infineon expressly reserves the right to use its content for
commercial text and data mining (TDM) according to
applicable laws, e.g. Section 44b of the German
Copyright Act (UrhG). If the Product includes security
features: Because no computing device can be
absolutely secure, and despite security measures
implemented in the Product, Infineon does not
guarantee that the Product will be free from intrusion,
data theft or loss, or other breaches (“Security
Breaches”), and Infineon shall have no liability arising
out of any Security Breaches.

If this document includes or references software:

The software is owned by Infineon under the intellectual
property laws and treaties of the United States,
Germany, and other countries worldwide. All rights
reserved. Therefore, you may use the software only as
provided in the software license agreement
accompanying the software. If no software license
agreement applies, Infineon hereby grants you a
personal, non-exclusive, non-transferable license
(without the right to sublicense) under its intellectual
property rights in the software (a) for software provided
in source code form, to modify and reproduce the
software solely for use with Infineon hardware products,
only internally within your organization, and (b) to
distribute the software in binary code form externally to
end users, solely for use on Infineon hardware products.
Any other use, reproduction, modification, translation, or
compilation of the software is prohibited. For further
information on the Product, technology, delivery terms
and conditions, and prices, please contact your nearest
Infineon office or visit

https://www.infineon.com.


https://www.infineon.com
mailto:erratum@infineon.com
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