EZ-PD™ BCR-PLUS datasheet ( iﬁ}?n eon

USB Type-C port controller for power sinks

General description

EZ-PD™ BCR-PLUS is Infineon’s highly-integrated pre-programmed USB Type-C sink port controller and a part of
the Barrel Connector Replacement (BCR) family. It has the ability to support ports with or without USB data
capability. It mainly targets electronic devices that have legacy barrel connectors (up to 100W) or USB micro-B
connectors for power such as drones, smart speakers, power tools, and other rechargeable devices.

EZ-PD™ BCR-PLUS complies with the latest USB Type-C and USB Power Delivery (PD) standards and enables users
to quickly convert their devices from being powered through a barrel connector to being powered via the USB-C
connector with few external components and no additional firmware development. The EZ-PD™ BCR-PLUS
device ships with pre-programmed firmware with functionality as documented in this datasheet. Additional
configuration changes are possible over the EZ-PD™ Configuration Utility. EZ-PD™ BCR-PLUS integrates a
complete USB Type-C transceiver, USB PD policy manager, a load switch controller with a soft start, all
termination resistors required for a USB Type-C port, and system-level ESD protection. It is available in a 24-pin
QFN package.

Features

+ USB Type-C and USB-PD support
- Supports USB PD 3.1 Version 1.6 Spec including programmable power supply mode
- Supports one USB Type-C port

+ Legacy charging
- Support for legacy charging or Type-C 5V operation when connected to USB Type-A ports
- Support for legacy charging protocols like BC1.2, Apple, AFC, QC 2.0t

« System-level fault protection
- VBUS to CC short protection
- On-chip overvoltage protection (OVP), overcurrent protection (OCP), over temperature protection (OTP)

« Power
- 3.0V to 24.5V operation (30 V tolerant)
- Integrated VBUS load switch gate drivers with in-rush current control

 Firmware
- Firmware update available through I°C bootloader as well as over SWD interface
- CCG UFP Host Processor Interface (HPI) based Sink PPS support
- 12C/HPI supports 1.8 V as well as 3.3 V 10 operation.

+ System-Level ESD Protection
- On CC,VBUS_IN_DIS, DC_OUT_DIS, D+, D-, HPI_SDA and HPI_SCL pins
- +8-kV contact discharge and +15-kV air gap discharge based on IEC61000-4-2 level 4C

+ Packages
- 24-pin QFN package
- Supports extended industrial temperature range (-40°C to +105°C)

Note
1. Customers need to acquire their own licensing for AFC and QC2.0.
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Logic block diagram

Logic block diagram
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Functional overview

1 Functional overview

1.1 USB-PD subsystem

The USB-PD subsystem provides the interface to the USB Type-C USB port. This subsystem comprises a
high-voltage regulator, OVP, and supply switch blocks. This subsystem also includes all ESD protection required
and supported on the USB Type-C port.

1.1.1 USB-PD physical layer

The USB-PD physical layer consists of a transmitter and receiver that communicate BMC-encoded data over the
CC channel based on the USB PD 3.1 version 1.6 standard. All communication is half-duplex. The physical layer
or PHY practices collision avoidance to minimize communication errors on the channel.

The USB-PD block includes the termination resistor R and its switch as required by the USB-PD spec. R resistor
is required to implement connection detection, plug orientation detection, and for establishing USB UFP role.

According to the USB Type-C spec, a USB Type-C controller such as the EZ-PD™ BCR device must present certain
termination resistors depending onitsrole in its unpowered state. The Sink role requires Ry resistor to be present
on the CC pins even in an unpowered state. To implement this function, EZ-PD™ BCR has a dead battery Ry
resistor bonded to both the CC pins.

1.1.2 VBUS overvoltage, overcurrent, overtemperature protection

The EZ-PD™ BCR-PLUS device has an integrated hardware block for VBUS OVP, OCP and OTP with configurable
thresholds and response times on the USB Type-C port.

In an event of OCP and OTP, the BCR-PLUS device reports the event to the external 12C master over HPI (if the
protection is enabled). The device turns off the consumer FET path and enables the FAULT signal. Once the
OCP/OTP condition no longer exists, the external master sends the HPl command for enabling the consumer FET.
If OCP is detected again, the firmware repeats all the actions described above.

In an event of OVP, the BCR-PLUS device follows the PD protocol by informing the external master about the
event, enables the hard-reset of the device and also sends an alert message to the port partner.

OTP is not implemented in the default pre-programmed firmware that ships with the EZ-PD™ BCR-PLUS device.
It needs to be enabled using the EZ-PD™ Configuration Utility and the FLIP pin needs to be re-purposed as a
thermistor input.

1.1.3 VBUS short protection

The EZ-PD™ BCR device provides VBUS short protection on CC1 an CC2 pins. These pins are protected from
accidental shorts to high-voltage VBUS. Accidental shorts may occur because the CC1 and CC2 pins are placed
next to the VBUS pins in the USB Type-C connector. A USB-PD controller without the high-voltage VBUS short
protection will be damaged in the event of accidental shorts. When the protection circuit is triggered, the
EZ-PD™ BCR device can handle up to 17 V forever and between 17V to 22 VDC for 1000 hours on the CC1 and CC2
pins. When a VBUS short event occurs on the CC pins, a temporary high-ringing voltage is observed due to the
RLC elements in the USB Type-C cable. Without the EZ-PD™ BCR device connected, this ringing voltage can be
twice (44 V) the maximum VBUS voltage (21.5 V). However, when the EZ-PD™ BCR device is connected, it is
capable of clamping temporary high-ringing voltage and protecting the CC pin using IEC ESD protection diodes.

1.1.4 Sink load switch controller on VBUS path

The EZ-PD™ BCR device has an integrated load switch controller to drive external PFETs on the VBUS sink path.
This load switch controller has a soft start feature that limits the in-rush current flowing through the sink power
path when the system is connected to an external load and powered on.
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1.1.5 SAFE_PWR_EN gate driver

The EZ-PD™ BCR device has a SAFE_PWR_EN gate driver that can be used to drive an alternate load switch/FET.
Itis enabled whenever the EZ-PD™ BCR device is unable to negotiate the requested power contract. In such a
scenario, the EZ-PD™ BCR device negotiates a 5-V/900-mA contract which can be delivered through the
SAFE_PWR_EN FET to an alternate power rail in the system. This allows the system to operate in a limited mode
when the requested power is unavailable through the USB Type-C port.

1.1.6 VBUS discharge FETs

The EZ-PD™ BCR device also has an integrated VBUS discharge FET used to discharge VBUS to meet the USB-PD
specification timing on a detach condition.

1.2 Integrated digital blocks

1.2.1 Serial communication block (SCB)

The integrated SCB is configured to act as an 12C block for the Part Numbers device. The Part Numbers device has
an 1°C slave interface that can be connected to an I°C host. The slave address is 0x08. Contact Cypress Technical
Support for further details related with CCG UFP HPI specification.

The I°C interface is cagable of operating at speeds of up to 1 Mbps (Fast-mode Plus). The I°C interface is also
compatible with the 1°C Standard-mode, Fast-mode, and Fast-mode Plus devices as defined in the NXP 12C-bus
specification and user manual (UM10204). The I°C bus I/Os are implemented with GPIO in open-drain modes.

The I2C interface is not completely compliant with the 12C spec in the following aspects:

+ Fast-mode Plus has an I, specification of 20 mA at a Vg of 0.4 V. The GPIO cells can sink a maximum of 8-mA
loL with a Vo maximum of 0.6 V.

+ Fast-mode and Fast-mode Plus specify minimum Fall times, which are not met with the GPIO cell; Slow strong
mode can help meet this spec depending on the bus load.

Datasheet 5 002-32090 Rev. *D
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Programming and nonvolatile configuration of BCR-PLUS devices

2 Programming and nonvolatile configuration of BCR-PLUS
devices
2.1 Making nonvolatile configuration changes

The BCR-PLUS device ships with pre-programmed application firmware. Customers can make configuration
changes using the EZ-PD™ Configuration Utility. Once the changes are made using the EZ-PD™ Configuration
Utility, the configuration changes can be saved as a binary file and updated over the I°C interface by the
embedded controller/application processor. Refer to Figure 1 for more details. The configuration table related
changes that are made are nonvolatile.

vDDD
2.2KQ
12C_SDA
Embedded Controller/ |« » [2C SCL
Application Processor -
EZ-PD BCR-PLUS
Device
Figure 1 Configuration table and firmware update over I>C interface

2.2 Firmware update

Infineon may make periodic firmware updates to the BCR-PLUS device. For customers that have in-field firmware
update mechanism in place, they could update the firmware of the BCR-PLUS device over the I°C interface.
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3 Power systems overview

The EZ-PD™ BCR-PLUS device can operate from two possible external supply sources: VBUS_IN_DIS (3.0 V-24.5 V)
orVDDD (2.7 V-5.5 V). When powered through VBUS_IN_DIS, the internal regulator generates VDDD of 3.3 V for
chip operation. The regulated supply, VDDD, is either used directly inside some analog blocks or further regulated
down to VCCD (1.8 V), which powers majority of the core using the regulators. Refer to the application diagram
(see Figure 4) for capacitor connections.

o "..
—1 LDo g VBUS_IN_DIS
DC_OUT DIS[X OVP | 5
:
Gate Driver|—|$ VBUS_CTRL
FAULT|§§]—| Fault Indicator i
gVDDD
T8V | TuF
Regulator ; I
VCCDgy ;
1uF L E
cC 5
L Core 1 Tx/Rx —@ CC1,cc2
VSS [ ' ' RVSS
b BCR-PLUS x
Figure 2 Power system requirement block diagram
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4 Pinouts

Table 1 EZ-PD™ BCR-PLUS pin descriptions

Pin function for
Pin name CYPD3176 Description
default firmware

24-pin
QFN

Connect a resistor divider to this pin that is connected to 3.3V
(from the VDDD pin) to indicate the minimum voltage needed by
the system from the attached power adapter. See Table 2 in
Application overview section for details.

1 P1.0 VBUS_MIN

Connect a resistor divider to this pin that is connected to 3.3V
(from the VDDD pin) to indicate the maximum voltage needed by
the system from the attached power adapter. See Table 2 in
Application overview section for details.

2 P1.1 VBUS_MAX

Connectthis pintothe gate of a FET through a series resistor. This
pin is the output of a PMOS FET gate driver that is slew-rate
controlled. This signal is enabled when the EZ-PD™ BCR-PLUS
device successfully negotiates a power contract within the
requested range set by VBUS_MIN and VBUS_MAX voltage
settings.

3 VBUS_CTRL

Connect this signal to the gate of a FET through a series resistor.
This pin is the output of a PMOS FET gate driver. This signal is
enabled when the EZ-PD™ BCR-PLUS device fails to negotiate for
higher power and defaultsto 5 V.

USB D+.

5 P1.2 D+ Connectthispintothe D+line ofthe Type-C connectorfor support
for legacy and proprietary charging.

USB D-.

6 P1.3 D- Connectthispintothe D-line ofthe Type-C connectorfor support
for legacy and proprietary charging.

4 SAFE_PWR_EN

Active Low HPIInterrupt pin. This pinis configured as “open drain
low” mode in firmware. Therefore, it is required to have an
external pull-up resistor connected to either 1.8 Vor3.3V
(recommended value =10 kQ).

The EZ-PD™ BCR-PLUS device pulls this pin high if the power
adapter cannot supply the required voltage or current or if an
OVP/OCP/OTP event is detected. The pin is low otherwise. OTP
event will affect the functionality of this signal only if OTP is
enabled using the EZ-PD™ Configuration Utility. The default
firmware pre-programmed on CYPD3176 devices does not

8 P0.1 FAULT support OTP.

The driving mode of the FAULT pin changes depending on the
type of the resistor connected. When there is a pull-up resistor to
1.8V (recommended value = 10 kQ), the FAULT pin operates as an
open-drain drive low 0. When there is a weak pull-down resistor
connected to GND (recommended value = 100 kQ), the pin
operates as a strong drive IO mode at 3.3V level.

7 P0.0 HPI_INT
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Table 1 EZ-PD™ BCR-PLUS pin descriptions (continued)
24-pin o Pin function for .
QFN in name CYPD§176 Description
default firmware
This pin can be configured in 2 different ways to support the
legacy charging protocols:
9 CHARGING_ MODE « Option 1: BC1.2 support only. Connect pin to a 5-kQ2 resistor

pulled up to VDDD

+ Option 2: All Legacy charging protocols supported: Leave this
pin floating.

Connectthis pinto a 1-kQ pull-up resistor for applications that do
not require data communication.

Leave this pin unconnected for applications that need to sink
power as well as support USB communication. Once the EZ-PD™
BCR-PLUS device is powered up, this pin will be sampled to
determine the data mode of the device. When this pin is left

10 P2.1 DATAMODE/FLIP |unconnected, it will also be reconfigured to indicate the
orientation of the type-C cable connection after sampling this pin.
In the output mode (FLIP functionality), the EZ-PD™ BCR-PLUS
device drives this line low if no device is attached or if CC polarity
is unflipped (CC1 connected). If a device is attached on CC2
(polarity is flipped), the EZ-PD™ BCR-PLUS device drives this line
high. While reporting FLIP status, this is a strong drive output pin.

Connect this pin to the output of the PFETs controlled by the
11 DC_OUT DIS VBUS_FET_EN pin. This is used for monitoring the VBUS output.
This is the power output of the system.

This is the 12C slave interface provided for a host processor to

12 P2.2 HPI_SDA control and monitor the EZ-PD™ BCR-PLUS device. For more
details, refer to the CCG UFP HPI Specification.

These pins are open drain drive low |0s and can operate at either
13 P2.3 HPI SCL 1.8V or 3.3V levels depending on external pull-up resistors

- connected to these pins.

Communication Channel 2 pin used to negotiate a

14 ce2 voltage/current with the attached adapter.
15 cC1 Communication Channel 1 pin used to negotiate a
voltage/current with the attached adapter.
16 P3.1 ISNK FINE Connect resistor divider networks to these pins that are to 3.3V
- (from the VDDD pin) to set the operating current requested from
the power adapter. See Table 3 and Table 4 in Application
17 P3.0 ISNK_COARSE overview section for details.
18 VBUS IN DIS Connect to VBUS of USB Type-C connector. Used to supply power
- to the EZ-PD™ BCR-PLUS device and monitor incoming voltage.
19 CSP CSP Current sense input
20 DNU1 Leave this pin unconnected
21 DNU2 Leave this pin unconnected
22 VSS Ground pin, connect to USB Type-C connector GND.
Output of internal 3.3-V regulator. Connect 1-uF and 2x 100-nF
23 VDDD . L
capacitors to this pin.
Datasheet 9 002-32090 Rev. *D
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Table1 EZ-PD™ BCR-PLUS pin descriptions (continued)
24-pin Pin function for

QFN Pin name CYPD3176 Description
default firmware

Output of internal 1.8-V regulator. Connect a 1-pF decoupling

24 veeD capacitor to this pin.
- EPAD Ground. Connect to same ground as VSS.
[m)] [m] N -
Q [m] [%)) o] =) o
o [a) on p4 p4 (]
> > > [a)] o o
o [UOOOM
+ O N - O O
N N N NN~
P1.0/VBUS_MIN 1 18 VBUS_IN_DIS
P1.1/VBUS_MAX 2 17 P3.0/ISNK_COARSE
VBUS_CTRL 3 EPAD 16 P3.1/ISNK_FINE
SAFE_PWR_EN 4 15 cC1
P1.2/D+ 5 14 cc2
P1.3/D- .
6 o < N1 3 P2.3/HPI_SCL
N O O v« v« v
z 5 8oz
S 9 e T S' ?
[m] o L 5
= = o § 3 &
O @ =z 3 (S
E B g 2 8 d
Zl =) 4 'E o
T & £ o
I = O «=
S g @
o
Figure 3 Pinout of 24-QFN package (top view)
Datasheet 10 002-32090 Rev. *D

2023-04-28



o ..
USB Type-C port controller for power sinks |n fi neon

Application overview

5 Application overview

Figure 4 and Figure 5 illustrate the EZ-PD™ BCR-PLUS based application diagram using the 24-pin QFN part. It
has three main parts: USB Type-C receptacle to provide the input power to the application, the power subsystem
used as the output power, and four sets of resistor divider networks to select the desired output voltage and
current values.

The ‘Fault’ pin is used to indicate any voltage faults. When a fault condition is enabled, the output voltage of this
application will go down to 0V and the EZ-PD™ BCR-PLUS device will attempt a protocol reset to recover from
fault. For a detailed reference schematic, refer to the CY4534 EZ-PD™ BCR EVK Schematic.

Type-C Receptacle
- e Power
7 3 3 7
1 2 1 Subsystem
5 1 1 5 1uF
I 3.3uF | 10K i hs x 1
= uF A4
T ® sk SYSTEM_GND
- lad o 8
Ll [
7 % g Ly SAFE_PWR
5 ﬁ h 1 5
49.9 KQ 4A {4
3.3V
1KQ 0.1pF
1uF | 0.14F 1KQ
3 23 4
VBUS_CTRL  VDDD SAFE_PWR_EN
18
VBUS_IN_DIS
DC_OUT_DIS
1 ce2
HPI_SDA
e 13
HPI_SCL SOC
5
Ch HPI_INT|-Z
6 b
33v CYPD3176-24LQXQ
1KQ 9
0 CHARGING MODE X
Liz‘l veeD onut 22— x VBUS_IN_DIS
1uF 21 1kQ
I p 19 | op DNU2 -— X
= 2 | e FauLT |8
5mQ
ISNK_COARSE ISNK_FINE VBUS_MIN  VBUS_MAX 1
SYSTEM_GND
17 16 1 2
TYPE-C_GND J; VDDIO VDDIO VDDIO
VDDIO
R3 R5 R7:
R1
R4 R6 R8
R2 1
Notes
1. Refer to Table 2, Table 3, and Table 4 for values of these resistor divider networks.
2. FLIP pin is in LOW state when Type-C Plug is upside-up, and in Hi-Z state when upside-down.
3.Pin9is keptfloating to support all Legacy Charging Protocols. See Pinouts section for other options.
Figure 4 EZ-PD™ BCR-PLUS based application diagram for power sinks only (for electronic systems
requiring12Vto 15V Inputat 2 A)
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Power

Subsystem

SYSTEM_G ND@

P SAFE_PWR

10KQ

SOC

Type-C Receptacle
[l
T iR T
ﬁ: f 1 1uF
IMUF 10KQ l 1 T 7:
= 1uF
= T H A 499K0 A4
-l
;7 7 3 3
2
5 1 1
49.9 KQ 4} A4
3.3v
1K 0.1 pF
D+ 1KQ
USB 1uF 0.1uF
Device 3.3V OR 1.8V
D- = = =
3 23 4
2.2KQ
VBUS_CTRL VDDD SAFE_PWR_EN 22Ka
18
VBUS_IN_DIS ‘11
- DC_OUT_DIS
L) 12
HPI_SDA
15 cc1 13
HPI_SCL|
51 s 7
X HPLINT
X 6 D
3.3v CYPD3176-24LQXQ
5KQ 10
— X
o CHARGING MODE R O
24
— = vceb DNU1 120 X
1uF 21
vl 19 csp DNU2 —— X
) 2 |\ss FAULT |8
5mQ
ISNK_COARSE ISNK_FINE VBUS_MIN  VBUS_MAX 1
SYSTEM_GND
17 16 1 2
TYPE-C_GND Jj* VDDIO VDDIO VDDIO
VDDIO
R3 R5 RT;
R1
R4 R6 R8
R2 = = =
Notes
1. Refer to Table 2, Table 3, and Table 4 for values of these resistor divider networks.
2. FLIP pin is in LOW state when Type-C Plug is upside-up, and in Hi-Z state when upside-down.
3. Pin9 is kept floating to support all Legacy Charging Protocols. See Pinouts section for other options.

VBUS_IN_DIS
1kQ

Figure 5

electronic systems requiring 12 Vto 15 Vinput at 2 A)
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The four sets of resistor divider networks are used to determine the voltage and current range that the EZ-PD™
BCR device will negotiate with the USB Type-C power adapter. Table 2, Table 3, and Table 4 show the values of
pull-up and pull-down resistors on each pin applicable for a desired VBUS_MIN, VBUS_MAX,

ISNK_COARSE or ISNK_FINE value.

Notes

+ If VBUS_MIN is more than VBUS_MAX, the setting on VBUS_MAX s used as both minimum and maximum VBUS
setting for the system.

« EZ-PD™ BCR device does not monitor the current on VBUS_IN_DIS and enforce it within ISNK limits. It is the
responsibility of the system to not consume more current than what the power adapter can provide.

+ VBUS_MIN and VBUS_MAX can be set to the same value to select one specific voltage level from the Type-C

power adapter.
« Ensure that the board layout design does not inject any noise into the VBUS_MIN, VBUS_MAX, ISNK_COARSE,
ISNK_FINE pins.
Table 2 Resistor divider values for minimum or maximum voltage requested on VBUS
Voltage requested R?:il:i?‘: ::zio Suggested pull-up Suggested pull-down Voltage range on
(V) VDDD =3.3V resistor value (kQ) resistor value (kQ2) pin (mV)
0/6 Open 0 0-248
1/6 5.1 249-786
12 2/6 5.1 2.4 187-1347
15 3/6 5.1 5.1 1348-1920
19 4/6 51 10 1921-2778
20 >5/6 0 Open >2779
Table 3 Resistor divider values for coarse setting on operating current (for VDDD = 3.3 V)
Operating current Resistgr ratio Suggested pull-up | Suggested pull-down | Voltage range on
requested for relative to 2 > =
coarse setting (A) VDDD = 3.3 V resistor value (kQ) resistor value (kQ2) pin (mV)
0 0/6 Open 0 0-248
1 1/6 5.1 249-786
2 2/6 5.1 2.4 787-1347
3 3/6 5.1 5.1 1348-1920
4 4/6 5.1 10 1921-2778
5 >5/6 0 Open >2779
Datasheet 13 002-32090 Rev. *D
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Table 4 Resistor divider values for fine setting on operating current (for VDDD = 3.3 V)
?e[;eur::igﬁ ?g:';?:: R?:il:tt?‘; ::f’io Suggested pull-up Sugg_ested pull-down | Voltage range on
setting (A) VDDD = 3.3 V resistor value (kQ) resistor value (kQ2) pin (mV)
+0 0/6 Open 0 0-248
+250 1/6 5.1 249-786
+500 2/6 5.1 2.4 787-1347
+750 3/6 5.1 5.1 1348-1920
+900 >4/6 0 Open >1921
5.1 FAULT pin behavior

The FAULT pin is driven low by default, and is driven high under the following conditions:

« A USB-PD contract could not be negotiated and the VBUS_MIN voltage indicated is not 5 V.

« AUSB-PD contract was negotiated but none of the voltages offered are within VBUS_MIN and VBUS_MAX ranges.
+ Voltages offered by the power adapter are within VBUS_MIN,VBUS_MAXrange but the currentis below ILIM limit.
+ VBUS voltage supplied by power adapter is outside expected limits.

« External load draws more current than the expected current threshold (Sink OCP).

« Sink device’s temperature measured by an external thermistor exceeds the programmed threshold (only when
OTP is enabled using the EZ-PD™ Configuration Utility).

If a PD contract is re-negotiated for any reason, the FAULT pin will hold its state until the contract is complete and
the result of the contract can be determined correctly.

5.2 SAFE_PWR_EN pin behavior

This gate driver is enabled when the PD contract defaults to 5V due to mismatching capabilities. This driver is
not enabled when the device is configured so that 5 V input is accepted by the system. This driver is also not
enabled when there is an overvoltage condition on the 5V VBUS input at the USB-C connector.

The system can use this power to run any digital logic (on Embedded Controller) that notifies the user about an
incompatible power adapter. For customers who do not prefer to have this feature can disable it using the
EZ-PD™ Configuration Utility.

5.3 VBUS_FET_EN pin behavior

This gate driver is enabled when a power adapter with matching power capabilities is detected, as determined
by the VBUS_MIN, VBUS_MAX, ISNK_COARSE and ISNK_FINE pins. When enabling the gate driver, the current sink
inside the driver is used to ensure that the gate voltage rises slowly (rate of rise can be externally controlled)
which in turn controls the inrush current of the system.

When VBUS is out of range (i.e in an event of OVP or UVP), the gate driver is quickly disabled. This gate driver can
be turned on or off independently over HPI interface. Refer to the CCG UFP HPI Specification for more details on
disabling/enabling consumer path during power contract re-negotiations for fixed/variable PDOs.

Datasheet 14 002-32090 Rev. *D
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54 Legacy charging support

BCR-PLUS device supports BC 1.2, QC 2.0 sink (Class B), AFC and Apple charging protocols. When a non-PD
charger is connected, the BCR-PLUS device is able to negotiate any of the legacy charging protocols supported
by the sink device. Customers can select support for all legacy charging protocols or BC1.2 protocol based on the
hardware setup for the CHARGING_MODE pin (see Pinouts for more details). If the connected Type-C charger
supports multiple charging protocols, then the order of priority of negotiation is as follows:

Negotiation sequence: (PD - BC1.2 - AFC - QC2.0 (Class B) = Apple = Type-C Only)

USB-PD is of higher priority over any of the legacy charging protocols. PD and BC 1.2 detection start
simultaneously, but if the power adapter supports PD, then PD takes preference over BC 1.2.

When negotiating legacy protocols, the BCR-PLUS device negotiates voltage and current based on the
VBUS_MIN/MAX and ISNK_COARSE/ISNK_FINE settings. Note that when VBUS_MIN and VBUS_MAX aresetto 5V,
the BCR-PLUS device is capable of accepting VBUS voltages between 4.75V to 5.5V when negotiating legacy
charging protocols. If the power adapter is not able to support the voltage/current requirements, then the
BCR-PLUS device negotiates a 5V contract and turns on the SAFE_PWR path. Legacy charging support can be
disabled using the EZ-PD™ Configuration Utility.

Datasheet 15 002-32090 Rev. *D
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6 Electrical specifications
6.1 Absolute maximum ratings
Table 5 Absolute maximum ratings
Parameter Description Min Typ Max Unit Details/conditions
Max supply voltage relative
VBus_MAx to Vgg on VBUS_IN_DIS and - - 30 \Y
DC_OUT_DIS pins
v Max supply voltage relative 6 v
DDD_MAX - -
- toVss Absolute max.
Max voltage on CC1, CC2
Vee PIN.ABS | pins & - - 222 v
VGP|O_ABS GPIO VOltage -0.5 - VDDD+ 0.5 Vv
lcPio_ABS Maximum current per GPIO -25 - 25 mA
GPIO injection current, Absolute max. current
IGPlO injection Max for V|H > VDDD’ and -0.5 - 0.5 mA |. >
- Min for Vi <Vsg injected per pin
Applicable to pins
VGP|O_OVT_ABS OVT GPIO VOltage -0.5 - 6 \" HPI_INT and GPIO_l
ESD_HBM Electrostatic discharge 2200 ~ ~ v |-
human body model
ESD._CDM Electrostatic discharge 500 ~ ~ Voo
charged device model
LU Pin current for latch-up -100 - 100 mA |-
Contact discharge on
Electrostatic discharge CC1,CC2,VBUS_IN_DIS,
ESD_IEC_CON | |Ec61000-4-2 8000 - - V' | HpI_SDAand HPI_SCL
pins
Air discharge for D+, D-,
Electrostatic discharge CC1,CC2,VBUS_IN_DIS,
ESD_IEC_AIR | |EC61000-4-2 15000 - - V' |HPI_SDA and HPI_SCL
pins
Datasheet 16 002-32090 Rev. *D
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Table 6 Pin based absolute maximum ratings
Pin No. Pin name Absolu(tleorlrt\il;imum Absolu(t‘t’eor;::)ximum

1 P1.0/VBUS_MIN -0.5 VvDDD +0.5
2 P1.1/VBUS_MAX -0.5 VDDD + 0.5
3 VBUS_CTRL -0.3 VBUS_MAX
4 SAFE_PWR_EN -0.3 VBUS_MAX
5 P1.2/D+ -0.5 VDDD +0.5
6 P1.3/D- -0.5 VDDD + 0.5
7 PO.0/HPI_INT/SWD_DAT -0.5 6

8 P0.1/FAULT/SWD_CLK -0.5 6

9 CHARGING_MODE -0.5 VDDD +0.5
10 P2.1/DATAMODE/FLIP -0.5 VDDD + 0.5
11 DC_OUT_DIS -0.5 VBUS_MAX
12 P2.2/HPI_SDA -0.5 22

13 P2.3/HPI_SCL -0.5 22

14 CC2 -0.5 22

15 CcC1 -0.5 22

16 P3.1/ISNK_FINE -0.5 VDDD + 0.5
17 P3.0/ISNK_COARSE -0.5 VDDD + 0.5
18 VBUS_IN_DIS -0.5 VBUS_MAX
19 CSP -0.5 vDDD + 0.5
20 DNU1 Leave this pin unconnected.

21 DNU2 Leave this pin unconnected.

22 VSS 0 0

23 VDD -0.5 6

24 VCCD -0.5 2.3

Note

2. As per USB PD specification, maximum allowed VBUS =21.5V.

Datasheet
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6.2

Device-level specifications
All specifications are valid for -40°C < T, <105°C and T, < 120°C, except where noted.

Table 7 DC specifications
SpecID Parameter Description Min | Typ | Max | Unit Details/conditions
Power supply input B Sink mode,
SID.PWR#2 | Vppp voltage 2.7 55| V Z40°C < T, < 105°C
SID.PWR#3 | Vgys |n Power supply input 30| - [245] V |-40°C<T,<105°C
- voltage
SID.PWRHS | Veep Outputvoltageforcore | | ;o\ _ | |_
Logic
Power supply
SID.PWR#13 | Cqyc decoupling capacitor | 0.8 | 1 - | uF [X5Rceramicor better
forVDDD
Power supply
SID.PWR#14 | Cgy, decoupling capacitor - | 01| - | puF [X5Rceramic or better

for VBUS_IN_DIS

Active mode. Typical values measured at Vppp =5.0 V or Vgyg = 5.

0Vand T, =25°C.

Supply current from

VDDDZSVORVBUSZSV’
Tp=25°C.CC1/CC2inTxor
Rx, no I/0 sourcing current,

SID.PWR#8 IDD—A VBUS or VDDD - 10 - mA 2SCBsat1 Mbps,
EA/ADC/CSA/UVOV ON, CPU
at 24 MHz.

Sleep mode. Typical values measured at Vpp =3.3Vand T, = 25°C.

VDDD =33 V, TA = 25°C,

SID25A | CC, 12C, WDT wakeup ~ 3 = mA All blocks except CPU are on,

DD_s on. IMO at 24 MHz. CC10 on, EA/ADC/CSA/UVOV
on.

Deep Sleep mode. Typical values measured at T, = 25°C. |
For sink applications

Vg s4.0t024.5V. )

SID_PB_DS_ BUS, Vgys =24.5V, To = 25°C, Part

A_SNK op_pe_ps_a_snk gg’ I°C, WDT Wakeup - [0 - BA i deep sleep. Attached, CC
/O on, ADC/CSA/UVOQV on.

Table 8 AC specifications
(Guaranteed by characterization)
SpecID Parameter Description Min | Typ | Max | Unit Details/conditions

Wakeup from Slee

SID.PWRH#17 [T eep e P - lo| - |ms |-
Wakeup from Dee

SID.PWR#18 TDEEPSLEEP Sleep nF')lOde P - - 35 us |-
Power-up to “Ready to

SYS.FES#1 | T pwr_roy accept 1°C/CC - | 5|25 | ms |-
command”
Power-on I/O

SID.PWR#18A | TpoR _Hiz_T Initialization Time S i

Datasheet 18 002-32090 Rev. *D
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6.2.1 1/0
Table 9 1/0 DC specifications
_— . . Details/
SpecID Parameter Description Min Typ Max Unit conditions
Input voltage HIGH .
SID.GIOH37 Vi cMos  |¢hreshold 0.7xVppp | - - V |CMOS input
Input voltage LOW .
SID.GIO#38  |ViLcmos | ¢hreshold - - 03xVppp| V |CMOSinput
SID.GIO#39  |Viy vppp2.7- |LVTTL input, VDDD<2.7V | 0.7xVppp | - - V|-
SID.GIO#40 |V yppp2.7- |LVTTL input, VDDD<2.7V - - 103xVppp| V |-
SID.GIO#41 | Viy_yppp2.7+ | LVTTLinput, VDDD > 2.7V 2.0 - - V|-
SID.GIO#42 | Viy yppp2.7+ | LVTTLinput, VDDD > 2.7V - - 0.8 V|-
_ _ _ IOH =4 mA
SID.GIO#33 VOH_3V OUtpUtVOltage HIGH level VDDD 0.6 \" at 3-V VDDD
|o|_ =10mA
SID.GIO#36 |Vg, 3y Output voltage LOW level - - 0.6 %
— at3-v VDDD
SID.GIO#5 Rpy Pull-up resistor value 35 5.6 8.5 kQ |+25°C T,, all Vppp
SID.GIO#6 Rpp Pull-down resistor value 35 5.6 8.5 kQ |+25°C Ty, all Vppp
Input leakage current o K
SID.GIO#16 |1, (absolute value) - - 2 nA |+25°C T, 3V Vppp
Capacitance on
. . D+, D- pins.
SID.GIO#17 | Cpy A Max pin capacitance - - 22 pF Guaranteed by
characterization.
~40°C to +85°C T,
All Vppp, all other
SID.GIO#17A | Cp)y Max pin capacitance - 3 7 pF |I/Os.
Guaranteed by
characterization.
SID.GIOHA3 |Vypyery, | MPUERYSteresis, 15 40 0 my |CGuaranteed by
LVTTL Vppp > 2.7V characterization.
Vppp <4.5 V.
SID.GIO#44  |Vpyscmos | Input hysteresis CMOS 0.05xVppp| - - mV | Guaranteed by
characterization.
Current through
SID69 IpioDE protection diode to - - 100 pA Suqranteed by
esign.
Vooo/Vss
Maximum total sink chip Guaranteed by
SID.GIO#45 | ltot GPI0 | cyrrent - - 85 MA | design.
SID.GIO#41A V|H_VCCH|B V|H’ 1.8V input mode 1.26 - - Vv -
SID.GIO#42A V|L_VCCH|B V|L’ 1.8V input mode - - 0.54 \" -
Input hysteresis,
SID.GIO#43A VHYS_VCCH|B 1.8V input mode 90 - - mV |-
Datasheet 19 002-32090 Rev. *D
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Table 9 1/0 DC specifications (continued)
. . . Details/
SpecID Parameter Description Min Typ Max Unit conditions
ovT
Input current when Pad Per I12C
SID.GIO#46 | s >\Vppp for OVT inputs - - 10.00 | wA specification

Table 10 1/0 AC specifications
(Guaranteed by characterization)
SpecID Parameter Description Min Typ Max Unit c:ne;iatlil:/n s
Rise time in Fast Strong ~ 3.3-VVppp,
SID70 TR|SEF mode 2 12 ns Cload =25 pF
Fall time in Fast Strong ~ 3.3-VVppp»
SID71 TFALLF mode 2 12 ns Cload =25 pF
Table 11 HPI pins DC specifications (Applicable to pins HPI_SDA and HPI_SCL only)
(Guaranteed by characterization)
Spec ID Parameter Description Min | Typ | Max | Unit | Details/conditions

Max / min currentin

GPIO_20VT Latch up to anyinputor

SID.GPIO_20VT#4 |GPIO_20VT_I_LU o -140| - 140 | mA . .
current limits output, pin-to-pin,
pin-to-supply
+25°C Tp, 1.4V to
SID.GPIO_20VT#5 |GPIO_20vT_Rpy | CP1O-20VT Pull-up 1 | - | 25 | kQ |GPIO_20VT_Voh
resistor value .
(min)
GPIO_20VT +25°C T
SID.GPIO_20VT#6 |GPIO_20VT_RPD Pull-down resistor 2.5 - 20 kQ A
1.4-Vto VDDD
value
GPIO_20VT Input
SID.GPIO_20VT#16 | GPIO_20VT_IIL leakage current - - 2 nA [+25°C Ty, 3-VVppp
(absolute value)
SID.GPIO_20VT#17 |GPIO_20vT_cpIN | GP1O-20VT pin 15 | - | 25 | pF |A0CTO#85C Ty,

capacitance

SID.GPIO_20VT#36 | GPIO_20VT Vol |SPIO20VTOutput g 4y 1y =9 A
Voltage low level

GPIO_20VT Current
SID.GPIO_20VT#69 | GPIO_20VT_IDIODE | through protection - - | 100 | pA |-
diode to Vppp/Vss

All VDDD’ F=1MHz

Datasheet 20 002-32090 Rev. *D
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Table 12 HPI pins AC specifications (Applicable to pins HPI_SDA and HPI_SCL only)
(Guaranteed by characterization)
SpecID Parameter Description Min | Typ | Max | Unit | Details/conditions
. GPIO_20VTRisetimein ~ AllVppp,
SID.GPIO_20VT#70 | GPIO_20VT_TriseF Fast Strong Mode 1 45 ns Cloag =25 PF
GPIO_20VT Falltimein _ AllVppp,

SID.GPIO_20VT#71 | GPIO_20VT_TfallF Fast Strong Mode 2 15 ns Cloag = 25 PF

6.3 Digital peripherals

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

6.3.1 12C

Table 13 Fixed 12C DC specifications

(Guaranteed by characterization)

SpecID Parameter Description Min | Typ | Max | Unit | Details/conditions
Block current consumption at
SID149 ||2Cl 100 kHz - - 100 IJ.A -
Block current consumption at

SID150 laco 200 kHz - | - | 135 | pA |-

SID152 loca I2C enabled in Deep Sleep mode| - | 1.4 - MA |-

Table 14 Fixed 12C AC specifications

(Guaranteed by characterization)

SpecID Parameter Description Min | Typ | Max | Unit | Details/conditions

SID153 Flac1 Bit rate - - | 400 | kbps |-
Datasheet 21 002-32090 Rev. *D
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6.4 System resources
6.4.1 Power-on reset (POR) with brown-out SWD interface
Table 15 Imprecise POR (PRES)
(Guaranteed by characterization)
SpecID Parameter Description Min | Typ | Max | Unit | Details/conditions
SID185 Vriseipor | PORrising trip voltage 08 | - |150| V |-
SID186 VeaLLipor | POR falling trip voltage 0.70 - 14 | V |-
Table 16 Precise POR
(Guaranteed by characterization)
SpecID Parameter Description Min | Typ | Max | Unit | Details/conditions
Brown-out Detect (BOD) trip ~ ~
SID130 VEaLLPPOR voltage in active/sleep modes 1.48 162 Vv
BOD trip voltage in Deep Slee
SID192 VEALLPSLP | e e P>I€ER 1 11 | - |15 | v |-
Table 17 USB PD DC specifications
SpecID Parameter Description Min | Typ | Max | Unit | Details/conditions
SID.PD.4 Rd UFP CC termination 459 | 5.1 | 561 | kQ |-

All supplies forced to

UFP (Power Bank) Dead Battery | , 4o | 51 | 612 | ko |0vand1.32V applied

SID.PD.5 Rd_DB CC Termination on CC1 and CC2

at CC1 or CC2
Relative to the
SID.PD.6  |Vgndoffset |Croundoffsettoleratedby BMC | 50 | | 500 | my |remote BMC
receiver .
transmitter
Table 18 LS-CSA specifications
Spec ID Parameter Description Min | Typ | Max | Unit | Details/conditions
SID.LSCSA.1 Cin_inp CSP Input capacitance ! - 101 pF Guarantegd b.y
characterization
Datasheet 22 002-32090 Rev. *D
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Table 18 LS-CSA specifications (continued)
Spec ID Parameter Description Min | Typ | Max | Unit | Details/conditions
CSA accuracy -15 - 15 %
SID.LSCSA.2 Csa_Accl 5 mV < Vsense < 10 mV
CSA accuracy -10 - 10 %
SID.LSCSA.3 Csa_Acc2 10 mV < Vsense < 15 mV
CSA accuracy -6 - 6 %
SID.LSCSA.4 Csa_Acc3 15 mV < Vsense < 20 mV
CSA accuracy -5 - 5 %
SID.LSCSA.5 Csa_Acc4 20 mV < Vsense < 30 mV
Active Mode
CSA accuracy -4 - 4 %
SID.LSCSA.6 Csa_Acc5 30 mV < Vsense < 50 mV
— — 0,
SID.LSCSA.7  |Csa_Accé CSA accuracy 4 4%
50 mV <Vsense
SID.LSCSA.8 Csa_SCP_Accl |CSASCP80mV -16.5| - 30 %
SID.LSCSA.9 Csa_SCP_Acc2 |CSASCP100mV -13.4| - 24 %
SID.LSCSA.10 Csa_SCP_Acc3 |CSASCP 150 mv -9.4 - 16 %
SID.LSCSA.11 Csa_SCP_Acc4 |CSASCP 200 mV =75 | - 12 %
Nominal Gain values 5 - 150 | V/V
SID.LSCSA.12 Av supported: 5, 10, 20, 35, -
50, 75, 125, 150
— — 0,
SID.LSCSA.24  |Avl_E_Trim | Gain Error 3 3 | % |Guaranteed by
characterization
— - 0,
SID.LSCSA.31  |Av_E_SCP Gain Error of SCP stage 35 3.5 | % |Guaranteed by
characterization
Table 19 LS-CSA AC specifications
(Guaranteed by Characterization)
Spec ID Parameter Description Min | Typ | Max | Unit | Details/conditions
SID.LSCSA.AC.1 | Tocp_gprio Delay from OCP threshold | - - 20 | ps |AvailableonP1.0or
trip to output GPIO toggle P1.1
SID.LSCSA.AC.2 | Tocp Gate Delay from OCP threshold | - - 50 | ps |-
N trip to external PFET
Power Gate Turn off
SID.LSCSA.AC.3 | Tscp gpio Delay from SCP threshold | - - 15 | ps |Available on P1.0or
trip to output GPIO toggle P1.1
SID.LSCSA.AC.4 | Tscp Gate Delay from SCP threshold | - - 50 | ps |-
trip to external PFET
Power Gate Turn off
SID.LSCSA.AC.5 |Tsr Gpio Delay from SR threshold - - 20 | ps |AvailableonP1.0or

trip to output GPIO toggle

P1.1
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6.4.2 Gate driver specifications
Table 20 Gate driver DC specifications
SpecID | Parameter Description Min | Typ | Max | Unit Details/conditions
Applicable on
. VBUS_CTRL and
SID.GD.1  |Rpp Pull-down resistance - - 3 kQ SAFE_PWR_EN to turn
ON external PFET.
Applicable on
SID.GD.2  |Rpy Pull-up resistance - - 4 kQ2 |VBUS_CTRL to turn OFF
external PFET.
Pull-down current sink at drive
SID.GD.3 IPDO Strength Of 1 25 - 75 U.A
SID.GD4  |lpp; Pull-down currentsinkatdrive | ., = 150 | pA
strength of 2 I-mode (current mode)
SID.GD.5 Ipa Pull-down current sink at drive 140 ~ 300 | pA pullgiown ats\V.
strength of 4 Applicable on
Pull-down current sink at drive VBUS_CTRL and
SID.GD.6 IPD3 Strength of 8 280 - 580 |.1A SAFE_PWR_EN to turn
SID.GD.7 |1 Pull-down currentsinkatdrive | . = 11200 uwa ON external PFET.
e PD4 strength of 16 W
Pull-down current sink at drive
SID.GD.8  |lpps strength of 32 1120 | - [2300| pA
SID.GD.9 |I_leak_pl |Pin leakage on VBUS_CTRL - ]0.003| - pA *¥25°C Ty, 5V Vppp,
20V Vs
SID.GD.10 |I_leak_c1 |Pin leakage on SAFE_PWR_EN | - [0.003| - | pa [722°CTs5VVopp,
20-V Vg,
SID.GD.11 |I_leak_p2 |Pin leakage on VBUS_CTRL ol = | 2 | pa |F85C TS5V Voo,
20-V Vg,
SID.GD.12 |I_leak_c2 |Pinleakageon SAFE PWR EN | - | - | 2 | pa [18°CTy5V Vo,
20-V Vg,
SID.GD.13 |I_leak_p3 |Pin leakage on VBUS_CTRL - - 7 pA *125°C T, 5V Vppp,
20-V Vg,
SID.GD.14 |I_leak_c3 |Pinleakageon SAFE PWREN | - | - | 7 | pa [F122°CT05VVpop,
20-V Vg,
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Table 21

(Guaranteed by characterization)

Gate driver AC specifications

SpecID Parameter Description Min | Typ | Max | Unit Details/conditions
Cload =2 nF,
Delay to VBUS - 1.5V from
Pull down delay on initiation of falling edge,
SID.GD.15 Trp1 SAFE_PWR_EN ~ |~ | 2 | ¥ |yBUS=5Vto20V,
50 kQ2 tied between
SAFE_PWR_EN and VBUS
Discharge rate of ggofsgotii%()/ob’etween
SID.GD.16 T;_discharge |OUtpUL node on - - 5 V/us SAFE_PWR_EN and VBUS,
SAFE_PWR_EN Cload = 2 nF, Vinitial = 24 V
Cload =2 nF,
Delay to VBUS - 1.5V from
Pull down delay on initiation of falling edge,
SID.GD.17 T2 VBUS_CTRL T T 2B yge=5Vto20V,
50 kQ2 tied between
SAFE_PWR_EN and VBUS
Cload =2 nF,
Delay to VBUS - 1.5V from
Pull up delay on initiation of falling edge,
SID.GD.18 Tru VBUS_CTRL | 7| 8] M lyBUS=5Vto20V,
50 kQ2 tied between
SAFE_PWR_EN and VBUS
Output slew rate on Cload =2 nF, 20% to 80% of
SID.GD.19 SReu VBUS_CTRL ~ |~ | 5 | VS |yBus_CTRL range
Output slew rate on Cload =2 nF, 80% to 20% of
SID.GD.20 SRep VBUS_CTRL - - 5 | Vius VBUS_CTRL range
Table 22 VBUS discharge specifications
Spec ID Parameter Description Min |Typ | Max | Unit Details/conditions
SIDVBUS.DISC.6 |11 igr\r’e’j‘mf SSN: 1 015 | - | 1 | mA
SIDVBUS.DISC.T |12 20VIIOSON J o4 | - | 2 | ma
SID.VBUS.DISC.8 14 ig;’\r/ewgf I())SN: 4 0.9 - 4 mA |Measured at 0.5V
SIDVBUS.DISC.9 |18 Vs O e | 2 | - | 8 | ma
SID.VBUS.DISC.10 |I16 igr\r’e’:']';"gf SSN: 16 4 - |10 | mA
VBUS Sto Error percentage of When Vg )5 is discharged to
SIDVBUS.DISC.11 | "p = P finalVgygvaluefrom| - - | 10 % |5V.Guaranteed by

setting

characterization.
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Table 23 Voltage (VBUS) regulation DC specifications
SpecID Parameter Description Min | Typ | Max | Unit Details/conditions
Active mode shunt
SID.DCVR.1 |V |y 3 V(pad_in) at 3-V target 285 | 3 | 3.15| V |[regulatorat3Vwith
bandgap
. Active mode shunt
SID.DCVR.2 |V |\ 5 V(pad_in) at 5-V target 475 | 5 | 525 | V regulator at 5V
SID.DCVR3 |V V(pad_in) at 9-V target 855 | 9 | 945 | vy |Activemodeshunt
I -IN_3 - ‘ : regulatorat9V
SID.DCVR.4 |V V(pad_in) at 15-Vtarget | 14.25| 15 |15.75| v |Active modeshunt
DLVR. _IN_15 - : ) regulator at 15V
SID.DCVR5 |V V(pad_in) at 20-V target 19 | 20 | 21 | v |Activemodeshunt
I -IN_20 - regulator at 20 V
Deep Sleep mode shunt
SID.DCVR.6 |V |y 3 ps |V(pad_in)at3-Vtarget 2.7 3 33 V | regulator at 3V with
bandgap
. Deep Sleep mode shunt
SID.DCVR.7T |V |y 5 ps |V(pad_in)at5-Vtarget 4.5 5 5.5 v regulator at 5V
. i Deep Sleep mode shunt
SID.DCVR.8 |V |y g ps |V(pad_in)at9-Vtarget 8.1 9 9.1 v regulator at 9V
. Deep Sleep mode shunt
SID.DCVR.9 |V |y 15 ps |V(pad_in) at 15-V target 135 | 15 | 165 | V regulator at 15 V
. Deep Sleep mode shunt
SID.DCVR.10 |V |y 20 ps |V(pad_in) at 20-V target 18 20 22 v regulator at 20 V
SID.DCVR.11 |lka oFf Off-state cathode current - - 10 | pA |-
SID.DCVR.12 | Ika on (p:iunrrent through cathode ~ ~ 10 | ma l-
Table 24 VBUS short protection specifications
SpecID Parameter Description Min | Typ | Max | Unit Details/conditions
Short-to-VBUS system-side
SID.VSP.1 \'I{_RISgGOERR;r_ clamping voltage on the - 9 - v S#:r':;teeﬁggzn
CC/P2.2/P2.3 pins )
Table 25 VBUS DC regulator specifications
SpecID Parameter Description Min | Typ | Max | Unit Details/conditions
VBUS_ VBUS detect threshold
SDVREG2  |perecr | voltage 108 | - |262| V |-
Table 26 VBUS AC regulator specifications
SpecID Parameter Description Min | Typ | Max | Unit Details/conditions
Total startup time for the Guaranteed by
SIDVREG.3 | Tstart regulator supply outputs - = | 290 | BS | haracterization
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6.4.3 Analog to digital converter (used for determining VBUS_MIN,
VBUS_MAX, ISNK_COARSE, ISNK_FINE Values)
Table 27 ADC DC specifications

(Guaranteed by characterization)

SpecID | Parameter Description Min | Typ | Max | Unit Details/conditions
SID.ADC.1 |Resolution |ADC resolution - 8 - | Bits |-
. . Reference voltage
SID.ADC.2 |INL Integral non-linearity -2.5 - 2.5 | LSB generated from VDDD
SID.ADC.2A | INL Integral non-linearity 15| - | 15 | Lsg |Referencevoltage
generated from bandgap
. . . . Reference voltage
SID.ADC.3 |DNL Differential non-linearity -2.5 - 2.5 | LSB generated from VDDD
SID.ADC.3A | DNL Differential non-linearity | -1.5 | - | 1.5 | Lsg | Reference voltage
generated from bandgap
SID.ADC.4 | Gain Error |Gain error -1.5 - 1.5 | LSB |-
ADC reference voltage Reference voltage
SID.ADC.6 |VRrgr apc2 | When generated from 196 | 2.0 [2.04| V df gb d
- band gap. generated from bandgap
Table 28 ADC AC specifications
(Guaranteed by design)
SpecID |Parameter Description Min | Typ |Max| Unit Details/conditions
SID.ADC.7 |SLEW_Max | Rate of change of sampled | - | 3 |v/ms|-
voltage signal
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7 Ordering information

Table 29 lists the Part Numbers part numbers and features.

Table 29 EZ-PD™ BCR ordering information
S Termination Package .
MPN Application resistor Role type SilD
Barrel Connector Replacement or .
CYPD3176-24LQXQ Generic UFP Sink Rp, Rp-pB UFP 24-Pin QFN 2011

7.1 Ordering code definitions
Cy PD X X XX~ XX XX X X X
L T = Tape and Reel (Optional)

Temperature Grade: Q = Extended Industrial (-40°C to +105°C)
Lead: X = Pb-free
Package Type: LQ = QFN; S=SO0IC
Number of Pins in the Package
Application and Feature Combination Designation
Number of USB Type-C Ports: 1 =1 Port; 2 =2 Port
Product Type: 3 = Third-generation Product Family
Marketing Code: PD = Power Delivery Product Family
Company ID: CY = Cypress
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8 Packaging
Table 30 Package characteristics
Parameter Description Conditions Min Typ Max Unit
Ta Operating ambient temperature |Extended Industrial -40 25 105 °C
T, Operating junction temperature |Extended Industrial -40 25 120 °C
Tia Package 0 ;5 (24-pin QFN) - - - 19.98 °C/W
T)c Package 0 ¢ (24-pin QFN) - - - 4.78 °C/W
Table 31 Solder reflow peak temperature
. Maximum time within
Package Maximum peak temperature 5°C of peak temperature
24-pin QFN 260°C 30 seconds
Table 32 Package moisture sensitivity level (MSL), IPC/JEDEC J-STD-2
Package MSL
24-pin QFN MSL3
29 002-32090 Rev. *D
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Figure 6 24-pin QFN ((4.0 x 4.0 x 0.6 mm), 2.75 x 2.75 mm E-Pad (Sawn)) package outline, 002-16934
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9 Acronyms

Table 33 Acronyms used in this document

Acronym Description

ADC analog-to-digital converter

AFC adaptive fast charging

Arm?® advanced RISC machine, a CPU architecture

BCR barrel connector replacement

BOD brown-out detect

BMC Biphase Mark Code

cC configuration channel

CPU central processing unit

CS current sense

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

GPIO general-purpose input/output

HPI host processor interface

IC integrated circuit

I2C, orliC Inter-Integrated Circuit, a communications protocol
/O input/output, see also GPIO

LDO low-dropout regulator

MCU microcontroller unit

NC no connect

OCP overcurrent protection

oTP over-temperature protection

ovP overvoltage protection

ovT overvoltage tolerant

PD power delivery

PHY physical layer

POR power-on reset

PMOS P-channel MOSFET (metal oxide semiconductor field effect transistor)
PPS programmable power supply

PRES precise power-on reset

PSoC™ Programmable System-on-Chip™

PWM pulse-width modulator

RISC reduced-instruction-set computing

RX receive

SCB serial communication block

SCL 1°C serial clock

SDA 1°C serial data

SDK software development kit
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Table 33 Acronyms used in this document (continued)
Acronym Description
SWD serial wire debug, a test protocol
TX transmit
Type-C anew standard with a slimmer USB connector and a reversible cable, capable of sourcing
up to 100 W of power
UFP upstream facing port
usB Universal Serial Bus
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10 Document conventions
10.1 Units of measure
Table 34 Units of measure
Symbol Unit of Measure
°C degrees Celsius
Hz hertz
KB 1024 bytes
kbps kilobits per second
kHz kilohertz
kQ kilo ohm
Mbps megabits per second
MHz megahertz
MQ mega-ohm
Msps mega samples per second
MA microampere
uF microfarad
s microsecond
pv microvolt
uw microwatt
mA milliampere
ms millisecond
mvV millivolt
nA nanoampere
ns nanosecond
W ohm
pF picofarad
ppm parts per million
ps picosecond
s second
sps samples per second
v volt
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Revision history

Document
revision

** 2021-02-17 Initial release.

*A 2021-05-18 |Updated General description:

Updated description.

Updated Functional overview:

Updated USB-PD subsystem:

Updated VBUS overvoltage, overcurrent, overtemperature protection:
Updated description.

Updated Programming and nonvolatile configuration of BCR-PLUS
devices.

Replaced “BCR-PLUS Programming and Bootloading” with “Programming
and nonvolatile configuration of BCR-PLUS devices” in heading.

Removed description below heading.

Removed “Application Firmware Update over I°C Interface”.

Added Making nonvolatile configuration changes.

Removed “Programming the Device Flash over SWD Interface”.

Added Firmware update.

Updated Pinouts:

Updated Table 1.

Updated Application overview:

Updated Legacy charging support:

Replaced “CHARGING_MODE Pin Behavior and Legacy Charging Support”
with “Legacy charging support” in heading.

Updated description.

Removed table “Implementation of Charging Mode Options Using Resistor
Divider Combinations”.

Updated Electrical specifications:

Updated System resources:

Updated Power-on reset (POR) with brown-out SWD interface:

Added Table 18.

Added Table 19.

*B 2022-05-20 |Changed status from Preliminary to Final.
Updated Packaging:
spec 002-16934 - Changed revision from *C to *E.

*C 2022-06-24 Removed “Restricted” status.

*D 2023-04-28 |Updated Features section.
Updated Table 1 in Pinouts.
Updated Figure 4, Figure 5.
Added Table 6.

Updated Table 9.

Date Description of changes

Datasheet 34 002-32090 Rev. *D
2023-04-28



o ..
USB Type-C port controller for power sinks ( |n fi neon

Important notice

Important notice

Notice regarding compliance with Universal Serial Bus specification. Cypress offers firmware and hardware
solutions that are certified to comply with the Universal Serial Bus specification, USB Type-C™ Cable and
Connector Specification, and other specifications of USB Implementers Forum, Inc (USB-IF). You may use Cypress
or third party software tools, including sample code, to modify the firmware for Cypress USB products.
Modification of such firmware could cause the firmware/hardware combination to no longer comply with the
relevant USB-IF specification. You are solely responsible ensuring the compliance of any modifications you make,
and you must follow the compliance requirements of USB-IF before using any USB-IF trademarks or logos in
connection with any modifications you make. In addition, if Cypress modifies firmware based on your
specifications, then you are responsible for ensuring compliance with any desired standard or specifications as
if you had made the modification. CYPRESS IS NOT RESPONSIBLE IN THE EVENT THAT YOU MODIFY OR HAVE
MODIFIED A CERTIFIED CYPRESS PRODUCT AND SUCH MODIFIED PRODUCT NO LONGER COMPLIES WITH THE
RELEVANT USB-IF SPECIFICATIONS.
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