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Logic Block Diagram

1. Timer, counter, pulse width modulation block
2. Serial communication block configurable as UART, SPI, or I2C
3. Termination resistor denoting a UFP
4. Current Sources to indicate a DFP
5. Configuration Channel
6. General purpose input/output
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Available Firmware and Software Tools

EZ-PD Configuration Utility

The EZ-PD Configuration Utility is a GUI-based Microsoft Windows application developed by Cypress to guide a CCGx user through 
the process of configuring and programming the chip. The utility allows users to:

1. Select and configure the parameters they want to modify

2. Program the resulting configuration onto the target CCGx device. 

The utility works with the Cypress supplied CCG1, CCG2, CCG3, and CCG4 kits, which host the CCGx controllers along with a USB 
interface. This version of the EZ-PD Configuration Utility supports configuration and firmware update operations on CCGx controllers 
implementing EMCA and Display Dongle applications. Support for other applications, such as Power Adapters and Notebook port 
controllers, will be provided in later versions of the utility. 

You can download the EZ-PD Configuration Utility and its associated documentation at the following link:

http://www.cypress.com/documentation/software-and-drivers/ez-pd-configuration-utility

http://www.cypress.com/documentation/software-and-drivers/ez-pd-configuration-utility
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Figure 1.  EZ-PD CCG4 Block Diagram
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Functional Overview

CPU and Memory Subsystem

CPU

The Cortex-M0 CPU in EZ-PD CCG4 is part of the 32-bit MCU
subsystem, 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. This enables
fully compatible binary upward migration of the code to higher
performance processors such as the Cortex-M3 and M4, thus
enabling upward compatibility. The Cypress implementation
includes a hardware multiplier that provides a 32-bit result in one
cycle. It includes a nested vectored interrupt controller (NVIC)
block with 32 interrupt inputs and also includes a wakeup
interrupt controller (WIC). The WIC can wake the processor up
from the Deep Sleep mode, allowing power to be switched off to
the main processor when the chip is in the Deep Sleep mode.
The Cortex-M0 CPU provides a nonmaskable interrupt (NMI)
input, which is made available to the user when it is not in use
for system functions requested by the user.

The CPU also includes a serial wire debug (SWD) interface,
which is a 2-wire form of JTAG. The debug configuration used for
EZ-PD CCG4 has four break-point (address) comparators and
two watchpoint (data) comparators.

Flash

The EZ-PD CCG4 device has a flash module with a flash
accelerator, tightly coupled to the CPU to improve average
access times from the flash block. The flash block is designed to
deliver two wait-states (WS) access time at 48 MHz and with
0-WS access time at 16 MHz. The flash accelerator delivers 85%
of single-cycle SRAM access performance on average. Part of
the flash module can be used to emulate EEPROM operation if
required.

SROM

A supervisory ROM that contains boot and configuration routines
is provided.

USB-PD Subsystem (SS)

EZ-PD CCG4 has two USB-PD subsystems consisting of USB
Type-C baseband transceivers and physical-layer logic. These
transceivers perform the BMC and the 4b/5b encoding and
decoding functions as well as the 1.2-V analog front end. This
subsystem integrates the required termination resistors to
identify the role of the EZ-PD CCG4 solution. RD is used to
identify EZ-PD CCG4 as a UFP in a DRP application. When
configured as a DFP, integrated current sources perform the role
of RP or pull-up resistors. These current sources can be
programmed to indicate the complete range of current capacity
on VBUS defined in the USB Type-C spec. EZ-PD CCG4
responds to all USB-PD communication. 

The USB-PD sub-system contains two 8-bit SAR (successive
approximation register) ADCs for analog to digital conversions.
The ADCs include an 8-bit DAC and a comparator. The DAC
output forms the positive input of the comparator. The negative
input of the comparator is from a 4-input multiplexer. The four
inputs of the multiplexer are a pair of global analog multiplex
busses an internal bandgap voltage and an internal voltage
proportional to the absolute temperature. All GPIO inputs can be
connected to the global analog multiplex busses through a
switch at each GPIO that can enable that GPIO to be connected
to the mux bus for ADC use. The CC1 and CC2 pins of both
Type-C ports are not available to connect to the mux busses.

To support the latest USB-PD 3.0 specification, CCG4 has
implemented the fast role swap feature. Fast Role Swap enables
externally powered docks and hubs to rapidly switch to bus
power when their external power supply is removed. For more
details, refer to Section 6.3.17 (FR_Swap Message) in the
USB-PD 3.0 specification.

CCG4 is designed to be fully interoperable with revision 3.0 of
the USB Power Delivery specification as well as revision 2.0 of
the USB Power Delivery specification.

CCG4 supports Extended Messages containing data of up to 260
bytes. The Extended Messages will be larger than expected by
the USB-PD 2.0 hardware. To accommodate Revision 2.0 based
systems, a Chunking mechanism is implemented such that
Messages are limited to Revision 2.0 sizes unless it is
discovered that both systems support the longer Message
lengths.
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Pinouts

Table 1.  Pinout for CYPD4225-40LQXIT

Group Pin Name Pin Number Description

USB Type-C Port 1
CC1_P1 9 USB PD connector detect/Configuration Channel 1 

CC2_P1 7 USB PD connector detect/Configuration Channel 2 

USB Type-C Port 2
CC1_P2 22 USB PD connector detect/Configuration Channel 1 

CC2_P2 24 USB PD connector detect/Configuration Channel 2 

VBUS Control

VBUS_P_CTRL_P1 11 Full rail control I/O for enabling/disabling Provider load FET of USB 
Type-C port 1

VBUS_C_CTRL_P1 12 Full rail control I/O for enabling/disabling Consumer load FET of USB 
Type-C port 1/SCB1 (see Table 3 through Table 6 on page 12)

VBUS_P_CTRL_P2 39 Full rail control I/O for enabling/disabling Provider load FET of USB 
Type-C port 2

VBUS_C_CTRL_P2 38 Full rail control I/O for enabling/disabling Consumer load FET of USB 
Type-C port 2

VBUS_DISCHARGE_P1 20 I/O used for discharging VBUS line during voltage change

VBUS_DISCHARGE_P2 40 I/O used for discharging VBUS line during voltage change

VCONN Control
VCONN_MON_P1/GPIO 19 VCONN_MON_P1 (Monitor VCONN for UVP condition on port 1)/GPIO

SCL_3/VCONN_MON_P2 25 SCB3 (see Table 3 through Table 6) or VCONN_MON_P2(Monitor 
VCONN for UVP condition on port 2) 

Overvoltage 
Protection (OVP)

OVP_TRIP_P1 14 VBUS overvoltage output indicator for port 1 (active LOW)

OVP_TRIP_P2 21 VBUS overvoltage output indicator for port 2 (active LOW)

GPIOs and Serial 
Interfaces

VBUS_MON_P1/GPIO 13 VBUS_MON_P1 (VBUS overvoltage protection monitoring 
signal)/GPIO

HPD_P1/GPIO 18 HPD_P1 (Hot Plug Detect I/O for port 1)/GPIO

HPD_P2/GPIO 30 HPD_P2 (Hot Plug Detect I/O for port 2)/GPIO

MUX_CTRL_3_P2/OCP_DET_P2 34 MUX_CTRL_3_P2 (Mux control for port 2) or VBUS Overcurrent 
Protection Input for port 2 (active LOW)

GPIO/MUX_CTRL_2_P2 35 MUX_CTRL_2_P2 (Mux control for port 2)/SCB4 (see Table 3 through 
Table 6)

GPIO/MUX_CTRL_1_P2 36 MUX_CTRL_1_P2 (Mux control for port 2)/SCB4 (see Table 3 through 
Table 6)

VBUS_MON_P2 37 VBUS_MON_P2(VBUS overvoltage protection monitoring signal)

VSEL_2_P2/GPIO 27 VSEL_2_P2(Voltage selection control for VBUS on port 2)/GPIO

I2C_SCL_SCB1_EC 17 SCB1/SCB4 (see Table 3 through Table 6)

I2C_SDA_SCB1_EC 16 SCB1/SCB3 (see Table 3 through Table 6)

I2C_INT_EC 15 I2C Interrupt line

I2C_SCL_SCB2_AR/VSEL_1_P2 4 SCB2 (see Table 3 through Table 6) or VSEL_1_P2 (Voltage selection 
control for VBUS on port 2)

I2C_SDA_SCB2_AR/VSEL_1_P1 3 SCB1/SCB2 (see Table 3 through Table 6) or VSEL_1_P1 (Voltage 
selection control for VBUS on port 1)

I2C_INT_AR_P1/OCP_DET_P1 5 I2C interrupt line or VBUS Overcurrent Protection Input for port 1 (active 
LOW)

I2C_INT_AR_P2 6 I2C interrupt line/SCB1/SCB2 (see Table 3 through Table 6)

SDA_3/MUX_CTRL_3_P1/VSEL_2_P1 26 SCB3 (see Table 3 through Table 6) or MUX_CTRL_3_P1 (Mux control 
for port 1) or VSEL_2_P1 (Voltage selection control for VBUS on port 1)

SCL_4/MUX_CTRL_1_P1 29 SCB4 (see Table 3 through Table 6)/MUX_CTRL_1_P1 (Mux control for 
port 1) 
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Note
4. This is firmware configurable GPIO. By default, this pin is floating. Firmware can add pull-up/pull-down and enable/disable IO buffers.

Table 2.  Pinout for CYPD4125-40LQXIT

Group Pin Name Pin Number Description

USB Type-C Port 1
CC1_P1 9 USB PD connector detect/Configuration Channel 1

CC2_P1 7 USB PD connector detect/Configuration Channel 2

VBUS Control

VBUS_P_CTRL_P1 11 Full rail control I/O for enabling/disabling. Provider load FET of USB 
Type-C port 1.

VBUS_C_CTRL_P1 12
Full rail control I/O for enabling/disabling. Consumer load FET of USB 
Type-C port 1/SCB1 (see Table 3 through Table 6 on page 12).

VBUS_DISCHARGE_P1 20 I/O used for discharging VBUS line during voltage change

VCONN Control VCONN_MON_P1/GPIO 19 VCONN_MON_P1 (Monitor VCONN for OVP condition on port 1)/GPIO

Overvoltage 
Protection (OVP) OVP_TRIP_P1 14 VBUS overvoltage output indicator for port 1 (active LOW)

GPIOs and Serial 
Interfaces

GPIO 27 SCB3 (see Table 3 through Table 6)/GPIO

VBUS_MON_P1/GPIO 13 VBUS_MON_P1 (VBUS overvoltage protection monitoring 
signal)/GPIO

HPD_P1/GPIO 18 HPD_P1 (Hot Plug Detect I/O for port 1)/GPIO

GPIO 21

GPIOGPIO 30

GPIO 34

GPIO 35
GPIO/SCB4 (see Table 3 through Table 6)

GPIO 36

GPIO 37

GPIO
GPIO 38

GPIO 39

GPIO 40

I2C_SCL_SCB1_EC 17 SCB1/SCB4 (see Table 3 through Table 6)

I2C_SDA_SCB1_EC 16 SCB1/SCB3 (see Table 3 through Table 6)

I2C_INT_EC 15 I2C interrupt line

I2C_SCL_SCB2_AR 4 SCB2 (see Table 3 through Table 6)

I2C_SDA_SCB2_AR/VSEL_1_P1 3 SCB1 or SCB2 (see Table 3 through Table 6) or voltage selection control 
for VBUS on port 2

I2C_INT_AR_P1/OCP_DET_P1 5 I2C interrupt line or VBUS Overcurrent Protection Input for port 1 (Active 
LOW)

GPIO 6 GPIO/SCB1/SCB2 (see Table 3 through Table 6)

SCL_3/GPIO 25 GPIO/SCB3 (see Table 3 through Table 6)

SDA_3/MUX_CTRL_3_P1/VSEL_2_P1 26 SCB3 (see Table 3 through Table 6) or MUX_CTRL_3_P1 (Mux control 
for port 1), or Voltage selection control for VBUS on port 1

SCL_4/MUX_CTRL_1_P1 29 SCB3 (see Table 3 through Table 6) or MUX_CTRL_1_P1 (Mux control 
for port 1) 

SDA_4/MUX_CTRL_2_P1 28 SCB4 (see Table 3 through Table 6) or MUX_CTRL_2_P1 (Mux control 
for port 1)

SWD_IO/AR_RST# 1 Serial wire debug I/O (SWD IO)/SCB1. See Table 3 through Table 6 or 
Alpine Ridge Reset.

SWD_CLK/I2C_CFG_EC 2 SWD Clock/I2C_CFG_EC

Reset XRES[4] 10 Reset input (active LOW)
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Power

V5V_P1 8 2.7-V to 5.5-V supply for VCONN FET of Type-C port 1

VDDIO 32 1.71-V to 5.5-V supply for I/Os

VCCD 33 1.8-V regulator output for filter capacitor. This pin cannot drive external 
load.

VDDD 31 VDDD supply I/O (2.7 V to 5.5 V)

VSS EPAD Ground supply

No Connect

NC 22

These pins are not bondedNC 23

NC 24

Table 2.  Pinout for CYPD4125-40LQXIT (continued) 

Group Pin Name Pin Number Description

Table 3.  Serial Communication Block (SCB1) Configuration 

Pin UART SPI Master SPI Slave I2C Master I2C Slave

12 UART_TX_SCB1 SPI_MOSI_SCB1 SPI_MOSI_SCB1 VBUS_C_CTRL_P1 VBUS_C_CTRL_P1

14 UART_RX_SCB1 SPI_CLK_SCB1 SPI_CLK_SCB1
VSEL_2_P1/
VCONN_MON_P1

VSEL_2_P1/
VCONN_MON_P1

17 UART_RTS_SCB1 SPI_MISO_SCB1 SPI_MISO_SCB1 I2C_SDA_SCB1 I2C_SDA_SCB1

16 UART_CTS_SCB1 SPI_SEL_SCB1 SPI_SEL_SCB1 I2C_SCL_SCB1 I2C_SCL_SCB1

Table 4.  Serial Communication Block (SCB2) Configuration 

Pin UART SPI Master SPI Slave I2C Master I2C Slave

4 UART_TX_SCB2 SPI_CLK_SCB2 SPI_CLK_SCB2 I2C_SCL_SCB2 I2C_SCL_SCB2

3 UART_RX_SCB2 SPI_MISO_SCB2 SPI_MISO_SCB2 I2C_SDA_SCB2 I2C_SDA_SCB2

6 UART_RTS_SCB2 SPI_SEL_SCB2 SPI_SEL_SCB2 GPIO GPIO

1 UART_CTS_SCB2 SPI_MOSI_SCB2 SPI_MOSI_SCB2 SWD_IO SWD_IO

Table 5.  Serial Communication Block (SCB3) Configuration 

Pin UART SPI Master SPI Slave I2C Master I2C Slave

26 UART_TX_SCB3 SPI_MISO_SCB3 SPI_MISO_SCB2 I2C_SDA_SCB3 I2C_SDA_SCB3

25 UART_RX_SCB3 SPI_MOSI_SCB3 SPI_MOSI_SCB3 I2C_SCL_SCB3 I2C_SCL_SCB3

16 UART_RTS_SCB3 SPI_SEL_SCB3 SPI_SEL_SCB3 I2C_SCL_SCB1 I2C_SCL_SCB1

21 UART_CTS_SCB3 SPI_CLK_SCB3 SPI_CLK_SCB3 AR_RST# AR_RST#

Table 6.  Serial Communication Block (SCB4) Configuration 

Pin UART SPI Master SPI Slave I2C Master I2C Slave

28 UART_TX_SCB4 SPI_MOSI_SCB4 SPI_MOSI_SCB4 I2C_SDA_SCB4 I2C_SDA_SCB4

29 UART_RX_SCB4 SPI_MISO_SCB4 SPI_MISO_SCB4 I2C_SCL_SCB4 I2C_SCL_SCB4

36 UART_RTS_SCB4 SPI_SEL_SCB4 SPI_SEL_SCB4 GPIO GPIO

35 UART_CTS_SCB4 SPI_CLK_SCB4 SPI_CLK_SCB4 GPIO GPIO
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Figure 4.  40-Pin QFN Pin Map (Top View) for CYPD4125-40LQXIT
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Power

The following power system diagram shows the set of power
supply pins as implemented in EZ-PD CCG4. 

CCG4 shall be able to operate from three possible external
supply sources: V5V_P1 for first Type-C port, V5V_P2 for
second Type- C port and VDDD.

CCG4 has the power supply input V5V_P1 and V5V_P2 pins for
providing power to EMCA cables through integrated VCONN
FETs. There are two VCONN FETs in CCG4 per Type-C port to
power either CC1 or CC2 pin. These FETs are capable of
providing a minimum of 1W on the CC1 and CC2 pins for the
EMCA cables. In USB-PD applications, the valid levels on
V5V_P1 and V5V_P2 supplies can range from 4.85 V to 5.5 V. 

The chip’s internal operating power supply is derived from
VDDD. In UFP mode, CCG4 operates in 2.7 V – 5.5V. In DFP
and DRP modes, it operates in the 3.0 V – 5.5 V range.

A separate I/O supply pin, VDDIO, allows the GPIOs to operate
at levels from 1.71 V to 5.5 V. The VDDIO pin can be equal to or
less than the voltages connected to the V5V_P1 or V5V_P2 and
VDDD pins. The VDDIO supply should be less than or equal to
VDDD supply.

The VCCD output of EZ-PD CCG4 must be bypassed to ground
via an external capacitor (in the range of 80 to 120 nF; X5R
ceramic or better). 

Bypass capacitors must be used from VDDD and V5V_P1 or
V5V_P2 pins to ground; typical practice for systems in this
frequency range is to use a 0.1-µF capacitor on VDDD, V5V_P1
and V5V_P2. Note that these are simply rules of thumb and that
for critical applications, the PCB layout, lead inductance, and the
bypass capacitor parasitic should be simulated to design and
obtain optimal bypassing.

Figure 5 shows an example of the power supply bypass
capacitors.

Figure 5.  EZ-PD CCG4 Power and Bypass Scheme Example

Note
5. V5V_P1 denoted power supply input for Type-C port 1

V5V_P2 denoted power supply input for Type-C port 2
6. CC1_1:USB PD connector detect/Configuration Channel 1 for Type-C port 1

CC1_2:USB PD connector detect/Configuration Channel 1 for Type-C port 2
7. CC2_1:USB PD connector detect/Configuration Channel 2 for Type-C port 1

CC2_2:USB PD connector detect/Configuration Channel 2 for Type-C port 2
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Application Diagrams

Figure 6 and Figure 7 show a dual Type-C port and a single
Type-C port Notebook DRP application diagram using a CCG4
device. The Type-C port can be used as a power provider or a
power consumer.

In each of these applications, CCG4 communicates with the
Embedded Controller (EC), which manages the Battery Charger
Controller (BCC) to control the charging and discharging of
internal battery. It also controls the Data Mux to route the
HighSpeed signals either to the USB chipset (during normal
mode) or the DisplayPort Chipset (during Alternate Mode).The
SBU, SuperSpeed, and HighSpeed lines are routed directly from
the Display Mux of the notebook to the Type-C receptacle.

For the dual Type-C notebook application, these Type-C ports
can be power providers or power consumers simultaneously. In
addition, the CCG4 device controls the transfer of DisplayPort
signals over the Type-C interface using the display mux
controllers.

Optional FETs are provided for applications that need to provide
power for accessories and cables using VCONN pin of the
Type-C receptacle. VBUS FETs are also used for providing
power over VBUS and for consuming power over VBUS. A
VBUS_DISCHARGE FET controlled by CCG4 device is used to
quickly discharge VBUS after the Type-C connection is
detached.

Figure 6.  CCG4 in a Dual Port Notebook Application using CYPD4225-40LQXIT 
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Figure 7.  CCG4 in a Single Port Notebook Application using CYPD4125-40LQXIT 
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I/O

Sleep Mode, VDDD = 2.7 to 5.5 V

SID25A IDD20A

I2C wakeup
WDT ON
IMO at 48 MHz

– 2.5 4.0 mA
VDDD = 3.3 V, TA = 25 °C, all 
blocks except CPU are ON, CC 
I/O ON, no I/O sourcing current

Deep Sleep Mode, VDDD = 2.7 to 3.6 V (Regulator on)

SID34 IDD29
VDDD = 2.7 to 3.6 V
I2C wakeup and WDT ON

– 80 – µA VDDD = 3.3 V, TA = 25 °C

SID_DS IDD_DS
VDDD = 2.7 to 3.6 V
CC wakeup ON – 2.5 – µA

Power source = VDDD, Type-C 
not attached, CC enabled for 
wakeup, RP disabled

SID_DS1 IDD_DS1
VDDD = 2.7 to 3.6 V
CC wakeup ON – 100 – µA

Power source = VDDD, Type-C 
not attached, CC enabled for 
wakeup, RP and RD connected 
at 70 ms intervals by CPU. RP, 
RD connection should be 
enabled for both PD ports.

XRES Current

SID307 IDD_XR
Supply current while XRES 
asserted

– 1 10 µA –

Table 8.  DC Specifications (continued) 

Spec ID Parameter Description Min Typ Max Units Details/Conditions

Table 9.  AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID.CLK#4 FCPU CPU frequency DC – 48 MHz 3.0 V VDDD 5.5 V

SID.PWR#20 TSLEEP Wakeup from sleep mode – 0 – µs
Guaranteed by 
characterization

SID.PWR#21 TDEEPSLEEP Wakeup from Deep Sleep mode – – 35 µs
24-MHz IMO. Guaranteed by 
characterization.

SID.XRES#5 TXRES External reset pulse width 5 – – µs
Guaranteed by 
characterization

SYS.FES#1 T_PWR_RDY
Power-up to “Ready to accept 
I2C / CC command” – 5 25 ms

Guaranteed by 
characterization

Table 10.  I/O DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID.GIO#37 VIH
[9] Input voltage HIGH threshold 0.7 × VDDIO – – V CMOS input

SID.GIO#38 VIL Input voltage LOW threshold – – 0.3 × VDDIO V CMOS input

SID.GIO#39 VIH
[9] LVTTL input, VDDIO < 2.7 V 0.7× VDDIO – – V –

SID.GIO#40 VIL LVTTL input, VDDIO < 2.7 V – – 0.3 × VDDIO V –

SID.GIO#41 VIH
[9] LVTTL input, VDDIO  2.7 V 2.0 – – V –

SID.GIO#42 VIL LVTTL input, VDDIO  2.7 V – – 0.8 V –

SID.GIO#33 VOH Output voltage HIGH level VDDIO –0.6 – – V IOH = 4 mA at 3-V VDDIO

SID.GIO#34 VOH Output voltage HIGH level VDDIO –0.5 – – V IOH = 1 mA at 1.8-V VDDIO

SID.GIO#35 VOL Output voltage LOW level – – 0.6 V IOL = 4 mA at 1.8-V VDDIO

SID.GIO#36 VOL Output voltage LOW level – – 0.6 V IOL = 8 mA at 3 V VDDIO

Note
9. VIH must not exceed VDDIO + 0.2 V.
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XRES 

SID.GIO#5 RPULLUP Pull-up resistor 3.5 5.6 8.5 kΩ –

SID.GIO#6 RPULLDOWN Pull-down resistor 3.5 5.6 8.5 kΩ –

SID.GIO#16 IIL
Input leakage current 
(absolute value) – – 2 nA 25 °C, VDDIO = 3.0 V

SID.GIO#17 CIN Input capacitance – – 7 pF –

SID.GIO#43 VHYSTTL Input hysteresis LVTTL 25 40 – mV VDDIO  2.7 V. Guaranteed 
by characterization.

SID.GPIO#44 VHYSCMOS Input hysteresis CMOS 0.05 × VDDIO – – mV Guaranteed by 
characterization

SID69 IDIODE
Current through protection 
diode to VDDIO/Vss

– – 100 µA Guaranteed by 
characterization

SID.GIO#45 ITOT_GPIO
Maximum total source or sink 
chip current

– – 200 mA Guaranteed by 
characterization

Table 10.  I/O DC Specifications (continued) 

Spec ID Parameter Description Min Typ Max Units Details/Conditions

Table 11.  I/O AC Specifications

(Guaranteed by Characterization)

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID70 TRISEF Rise time 2 – 12 ns 3.3-V VDDIO, Cload = 25 pF

SID71 TFALLF Fall time 2 – 12 ns 3.3-V VDDIO, Cload = 25 pF

Table 12.  XRES DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID.XRES#1 VIH Input voltage HIGH threshold 0.7 × VDDIO – – V CMOS input

SID.XRES#2 VIL Input voltage LOW threshold – – 0.3 × VDDIO V CMOS input

SID.XRES#3 CIN Input capacitance – – 7 pF –

SID.XRES#4 VHYSXRES Input voltage hysteresis – – 0.05 × VDDIO mV
Guaranteed by 
characterization
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Digital Peripherals

The following specifications apply to the Timer/Counter/PWM peripherals in the Timer mode. 

Pulse Width Modulation (PWM) for GPIO Pins 

I2C

Table 13.  PWM AC Specifications

(Guaranteed by Characterization)

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID.TCPWM.3 TCPWMFREQ Operating frequency – Fc – MHz Fc max = CLK_SYS. Maximum = 48 MHz

SID.TCPWM.4 TPWMENEXT Input trigger pulse width – 2/Fc – ns For all trigger events

SID.TCPWM.5 TPWMEXT Output trigger pulse width – 2/Fc – ns
Minimum possible width of Overflow, 
Underflow, and CC (Counter equals 
Compare value) outputs

SID.TCPWM.5A TCRES Resolution of counter – 1/Fc – ns Minimum time between successive 
counts

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

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

Table 14.  Fixed I2C AC Specifications

(Guaranteed by Characterization)

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID153 FI2C1 Bit rate – – 1 Mbps –

Table 15.  Fixed UART AC Specifications

(Guaranteed by Characterization)

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID162 FUART Bit rate – – 1 Mbps –

Table 16.  Fixed SPI AC Specifications

(Guaranteed by Characterization)

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID166 FSPI
SPI operating frequency 
(Master; 6X oversampling)

– – 8 MHz –

Table 17.  Fixed SPI Master Mode AC Specifications

(Guaranteed by Characterization)

Spec ID Parameter Description Min Typ Max Units Details / Conditions

SID167 TDMO
MOSI valid after SClock 
driving edge

– – 15 ns –

SID168 TDSI
MISO valid before SClock 
capturing edge

20 – – ns Full clock, late MISO sampling

SID169 THMO
Previous MOSI data hold 
time 0 – – ns Referred to Slave capturing edge
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SWD Interface 

Internal Main Oscillator

Internal Low-Speed Oscillator

Table 22.  SWD Interface Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID.SWD#1 F_SWDCLK1 3.3 V  VDDIO  5.5 V – – 14 MHz SWDCLK ≤ 1/3 CPU clock frequency

SID.SWD#2 F_SWDCLK2 1.8 V  VDDIO  3.3 V – – 7 MHz SWDCLK ≤ 1/3 CPU clock frequency

SID.SWD#3 T_SWDI_SETUP T = 1/f SWDCLK 0.25 * T – – ns Guaranteed by characterization

SID.SWD#4 T_SWDI_HOLD T = 1/f SWDCLK 0.25 * T – – ns Guaranteed by characterization

SID.SWD#5 T_SWDO_VALID T = 1/f SWDCLK – – 0.5*T ns Guaranteed by characterization

SID.SWD#6 T_SWDO_HOLD T = 1/f SWDCLK 1 – – ns Guaranteed by characterization

Table 23.  IMO AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID.CLK#13 FIMOTOL
Frequency variation at 24, 36, 
and 48 MHz (trimmed)

– – ±2 % –

SID226 TSTARTIMO IMO startup time – – 7 µs –

SID229 TJITRMSIMO RMS jitter at 48 MHz – 145 – ps –

FIMO – IMO frequency 24 – 48 MHz –

Table 24.  ILO AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID234 TSTARTILO ILO startup time – – 2 ms
Guaranteed by 
characterization

SID236 TILODUTY ILO duty cycle 40 50 60 %
Guaranteed by 
characterization

SID.CLK#5 FILO ILO Frequency 20 40 80 kHz –
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Power Down

Analog to Digital Converter

Table 25.  PD DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID.PD.1 Rp_std DFP CC termination for default USB 
Power

64 80 96 µA –

SID.PD.2 Rp_1.5A DFP CC termination for 1.5A power 166 180 194 µA –

SID.PD.3 Rp_3.0A DFP CC termination for 3.0A power 304 330 356 µA –

SID.PD.4 Rd UFP CC termination 4.59 5.1 5.61 kΩ –

SID.PD.5 Rd_DB
UFP Dead Battery CC termination on 
CC1 and CC2 4.08 5.1 6.12 kΩ

All supplies forced to 0 V and 1.0 V 
applied at CC1 or CC2. Applicable 
for DRP applications only.

SID.PD.15 Vdrop_V5V_CC1

Voltage drop from V5V_P1 and 
V5V_P2 pins to CC1 pin while 
sourcing 215 mA.
CC1 and CC2 pins of Port1 and Port2 
are not short circuit protected.
Max allowed sourcing current is 
500 mA.

– – 100 mV –

SID.PD.16 Vdrop_V5V_CC2

Voltage drop from V5V_P1 and 
V5V_P2 pins to CC2 pin while 
sourcing 215 mA
CC1 and CC2 pins of Port1 and Port2 
are not short circuit protected.
Max allowed sourcing current is 
500 mA.

– – 100 mV –

Table 26.  ADC DC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID.ADC.1 Resolution ADC resolution – 8 – bits –

SID.ADC.2 INL Integral nonlinearity –1.5 – 1.5 LSB –

SID.ADC.3 DNL Differential nonlinearity –2.5 – 2.5 LSB –

SID.ADC.4 Gain Error Gain error –1.0 – 1.0 LSB –

Table 27.  ADC AC Specifications

Spec ID Parameter Description Min Typ Max Units Details/Conditions

SID.ADC.5 SLEW_Max Rate of change of sampled voltage 
signal – – 3 V/ms –
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