CYPD3177 Infineon

EZ-PD™ BCR USB Type-C port controller for
power sinks

General Description

EZ-PD™ BCR is highly-integrated pre-programmed USB Type-C port controller targeting electronic devices that
have legacy barrel connectors (up to 100 W) or USB Micro-B connectors for power such as drones, smart speakers,
power tools, and other rechargeable devices. EZ-PD™ BCR 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 firmware devel-
opment is required. EZ-PD™ BCR 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 PD3.0 revision 2.0 v1.3
- Configurable resistor Rp
- Supports one USB Type-C port

» 5V Legacy Charging
- Supports 5V operation when connected to USB Type-A ports

+ System-level fault protection
- VBUS to CC Short protection
- On-chip overvoltage protection (OVP)

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

« Power
- 3.0V to 24.5V operation (30 V tolerant)

+ System-level ESD protection
- On CC, VBUS_IN, DC_OUT, 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)

Datasheet Please read the Important Notice and Warnings at the end of this document 002-25383 Rev. *C
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Logic block diagram
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Functional overview

1 Functional overview

1.1 USBPD subsystem

The USBPD 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 USBPD physical layer

The USBPD physical Layer consists of a transmitter and receiver that communicate BMC-encoded data over the
CC channel based on the USB PD 3.0 standard. All communication is half-duplex. The physical layer or PHY
practices collision avoidance to minimize communication errors on the channel.

The USBPD block includes the termination resistor R and its switch as required by the USBPD spec. Ry 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 protection

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

1.1.3 VBUS Short Protection

The 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 17V forever and between 17 V 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 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.

1.1.5 SAFE_PWR_EN gate driver

The BCR device has a SAFE_PWR_EN gate driver that can be used to drive an alternate load switch/FET. It is
enabled whenever the 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.
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1.1.6 VBUS discharge FETs

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

1.2 Integrated 12C blocks

The EZ-PD™ BCR device has an I2C slave interface that can be connected to an I2C host. The slave address is 0x08.
Contact Technical support for further details related with EZ-PD™ BCR 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 1/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 VOL 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 5 002-25383 Rev. *C
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2 Power systems overview

The EZ-PD™ BCR device can operate from two possible external supply sources: VBUS_IN (3.0 V-24.5 V) or VDDD
(2.7V-5.5V). When powered through VBUS_IN, 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. See the application diagram (see Figure 1) for
capacitor connections.

LDO DX VBUS_IN

vDC_ouT X OVP —n

Gate driver HZ SINK_FET_EN
FAULT|§§|—| Fault indicator i

L VDDD
¢ X
1uF
1.8 Vregulator I
VCCD iy
1pF
C cc —gca cc2
=S ore TX/RX P
VSS[X ' ' KVss
BCR {X
Figure 1 Power system requirement block diagram
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3 Pinouts

Table 1 EZ-PD™™ BCR pin descriptions
24-Pin Pin name Description

Connect a resistor divider on this to 3.3 V (from the VDDD pin) to indicate the
1 VBUS_MIN minimum voltage needed by the system from the attached power adapter.
See the Table 2 for recommended resistor values.

Connect a resistor divider on this to 3.3 V (from the VDDD pin) to indicate the
2 VBUS_MAX maximum voltage needed by the system from the attached power adapter.
See the Table 2 for recommended resistor values.

Connect this signal to the gate of a FET through a series resistor. This pin is the
output of a PMOS FET gate driver that is slew-rate controlled.

3 VBUS_FET_EN This signal is enabled when the EZ-PD™ BCR device successfully negotiates a
power contract within the requested range.
Connect this signal to the gate of a FET through a series resistor. This pin is the
output of a PMOS FET gate driver.

4 SAFE_PWR_EN This signal is enabled when the EZ-PD™ BCR device fails to negotiate for higher
power and defaults to 5 V.

5 ISNK_COARSE | Connect a resistor divider on these pins to 3.3 V (from the VDDD pin) to set the
operating current requested from the power adapter.

6 ISNK_FINE See the Table 3 and Table 4 for recommended resistor values.

7 HPI_INT Active LOW HPI Interrupt pin

8 GPIO_1 Additional GPIO that can be set up over the HPI interface.
The EZ-PD™ BCR device pulls this line high if the power adapter cannot supply the

9 FAULT required voltage or current or if an OVP event was detected. The pin is low
otherwise.

The EZ-PD™ BCR device pulls this line low if no device is attached or if CC polarity
is un-flipped (CC1 connected). If a device is attached on CC2 (polarity is flipped),
the EZ-PD™ BCR device pulls this line high.

This is an open drain I/0O that requires an external pull-up resistor. The presence
or the value of the pull-up resistor connected to this pin determines the data
capability reported in the UFP Vendor Data Object (VDO) by the BCR device to the

10 FLIP Downstream Facing Port (DFP).
If there is no pull-up resistor on this pin or if its value is less than or equal to
4.7 kQ, then the UFP VDO data capability bit is set to ‘1’, which correlates to the
port being data capable. If the value of the pull-up resistor is 50 kQ, then the UFP
VDO data capability bit is set to ‘0’, which correlates to the port not being data
capable.
11 VDC OUT Connect this pin to the output of the PFETs controlled by the VBUS_FET_EN. This
- is used for monitoring the VBUS output. This is the power output of the system.
12 HPI_SDA This is an I°C slave interface provided for a host processor to control and monitor
the EZ-PD™ BCR device. For more details, refer to the HPI Specification for EZ-PD™
13 HPI_SCL BCR device.
Communication channel 2 pin used to negotiate a voltage/current with the
14 cc2
attached adapter
Communication channel 1 pin used to negotiate a voltage/current with the
15 CC1
attached adapter
16 D- Leave this pin unconnected
17 D+ Leave this pin unconnected
Datasheet 7 002-25383 Rev. *C
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Table 1 EZ-PD™™ BCR pin descriptions (continued)
24-Pin Pin name Description
18 VBUS_ IN Connect'to VBUS of QSB .Type—(; connector. Used to supply power to the EZ-PD™
BCR device and monitor incoming voltage.
19 GND System Ground pin
20 DNU1 Leave this pin unconnected
21 DNU2 Leave this pin unconnected
22 VSS Ground pin, connect to USB Type-C connector GND
23 vVDDD Output of internal 3.3 V regulator. Connect 1 uF and 2x 100-nF capacitors
24 VCCD Output of internal 1.8 V regulator. Connect a 1-uF decoupling capacitor
- EPAD Ground
8822 2 ¢
S £ &6 8 8 &
VBUS_MIN VBUS_IN
VBUS_MAX D+
VBUS_FET_EN D-
SAFE_PWR_EN cc1
ISNK_COARSE cc2
ISNK_FINE HPI_SCL
: 5 gz
Figure 2 Pinout of 24-pin package (top view)
Datasheet 8 002-25383 Rev. *C
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4 Application overview

Figure 2 shows the EZ-PD™ BCR-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 device will attempt a protocol reset to recover from fault. For
a detailed reference schematic, see the CY4533 EZ-PD™ BCR EVK schematic.

Type-C receptacle

8 ¢ 8
TP s [T Power
L 2 2 subsystem
5 1 1] 5 uF

I 33pF | 10K l T 1 T
= T 1HF A 99k A4
.8

el
L 7
AE P SAFE_PWR
)

49.9K 4A A4

3.3V

1K 0.1 pF
1uF 0.1pF 1K

33V

F
-

3 23 4
22K |22K
VBUS_FET_EN vDDD SAFE_PWR_EN -
18
VBUS_IN 11
VDC_OUT
| —
14 cc2 12
HPI_SDA sSOC
15 cc1 13
HPI_SCL
17
X —— D+
20
16
X —— D- DNU1 ——X
CYPD3177-24LQXI
33V 21
47K DNU2 —X
10
FLIP 7
HPLLINT ——X VBUS
2 VCCD 8
GPIO_1 —X 1K
II“F 9,22] .
L FAULT
= ISNK_COARSE ISNK_FINE VBUS_MIN VBUS_MAX
5 6 1 2
VDDIO vDDIO VDDIO VDDIO
R1 R3 R5 R7

R2

\\}—\/\/\/‘—*\/\/\/;{

R4 % R6 R8
Notes

1.SeeTable 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.Usea50K resistoron the FLIP pin to set the UFP VDO data capability bit toB

Figure 3 EZ-PD™ BCR based application diagram (for Electronic Systems requiring 12 V to 15 V input
at2A

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

Datasheet 9 002-25383 Rev. *C
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pull-up and pull-down resistors on each pin applicable for a desired VBUS_MIN, VBUS_MAX, ISNK_COARSE or

ISNK_FINE value.

Note 1: If VBUS_MIN is more than VBUS_MAX; the setting on VBUS_MAX is used as both minimum and maximum
VBUS setting for the system.

Note 2: EZ-PD™ BCR device does not monitor the current on VBUS_IN 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.

Note 3: VBUS_MIN and VBUS_MAX can be set to the same value to select one specific voltage level from the

Type-C power adapter.

Note 4: 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 Resistor ratio rela- Suggested pull-up gﬂﬁgjgtv‘;: resistor Voltage range on
(V) tive to VDDD =3.3V |resistor value (kQ2) value (kQ) pin (mV)
5 0/6 Open 0 0-248
9 1/6 5.1 1 249-786
12 2/6 5.1 2.4 187-1347
15 3/6 5.1 5.1 1348-1920
19 4/6 5.1 10 1921-2778
20 >5/6 0 Open =2779
Table 3 Resistor divider values for coarse setting on operating current (for VYDDD = 3.3 V)
requestediorcoarse | Resistoriatorela, | Suggested pulbur | pufiGou resistor | Voltage ange on
setting (A) value (kQ)
0 0/6 Open 0 0-248
1 1/6 5.1 1 249-786
2 2/6 5.1 2.4 187-1347
3 3/6 5.1 5.1 1348-1920
4 4/6 5.1 10 1921-2778
5 >5/6 0 Open =2779
Table 4 Resistor divider values for fine setting on operating current (for VDDD = 3.3 V)
requested forfne | Ressior atiorst, | suggested pulbup | pufdoun esstor | Veltage rangeon
setting (A) value (kQ)
+0 0/6 Open 0 0-248
+250 1/6 5.1 1 249-786
+500 2/6 5.1 2.4 787-1347
+750 3/6 5.1 51 1348-1920
+900 =4/6 0 Open 21921
Datasheet 10 002-25383 Rev. *C

2024-09-18



-
EZ-PD™ BCR USB Type-C port controller for power sinks in fi neon

Application overview

4.1 FAULT pin behavior

FAULT is driven to Logic HIGH if at least one of the following conditions is met:

+ Type-C power adapter cannot supply a voltage within VBUS_MIN and VBUS_MAX settings and/or supply a
current of at least ISNK_COARSE + ISNK_FINE value.

+ Voltage on VBUS_IN is 20% below the VBUS_MIN setting or 20% above the VBUS_MAX setting.
FAULT is driven to Logic LOW otherwise.

4.1.1 SAFE_PWR_EN pin behavior

SAFE_PWR_EN isa PFET gate driver that can be used to provide power to the system when anincompatible power
adapter is attached to the system. SAFE_PWR_EN is driven to 0V when the Type-C power adapter cannot supply
avoltage within VBUS_MIN and VBUS_MAX settings and/or supply a current of at least ISNK_COARSE + ISNK_FINE
value. In this case, the EZ-PD™ BCR device negotiates for a 5 V@ Igyk contract with the USB-PD Power Adapter
when possible. SAFE_PWR_EN pin is left floating (High-Z) in all other conditions.

4.1.2 VBUS_FET_EN pin behavior

The VBUS_FET_EN pin is a PFET gate driver that drives to either 0 V or VBUS_IN depending on the state of the
Type-C connection. Contact the Technical support for more details on how to use this pin for specific applica-
tions.

Datasheet 11 002-25383 Rev. *C
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5 Electrical specifications
5.1 Absolute maximum ratings
Table 5 Absolute maximum ratings
Parameter |Description Min Typ Max Unit | Details/conditions
Max supply voltage relative to Vgg
VBUs_MAX on - - 30 Vv
VBUS_IN and VDC_OUT pins
Vppp_MAX Max supply voltage relative to Vgg | - - 6 v Absolute max
Vee pin aBs | Max voltage on CC1, CC2 pins = = 2211 '
VGF’IO_ABS GPIO VOltage -0.5 - VDDD +0.5 |V
lgpi0_ABS Maximum current per GPIO -25 - 25 mA
| o GPIO injection current, Max for 05 ~ 0.5 mA Absolute max, current
GPIO_injection |/, >V, and Min for V| <Vgg ' : injected per pin
_ ~ Applicable to pins
VGP|O_OVT_ABS OVT GPIO VOltage 0.5 6 \" HPl_lNT and GPlO_l
ESD_HBM Electrostatic discharge human |, | _ _ v ~
body model
ESD_CDM Elegtrostatlc discharge charged 500 _ _ v ~
device model
LU Pin current for latch-up -100 |- 100 mA |-
Contact discharge on
ESD_IEC_CO |Electrostatic discharge 8000 _ _ v CC1,CC2,VBUS_IN,
N IEC61000-4-2 HPI_SDA and HPI_SCL
pins
Air discharge for D+, D-,
Electrostatic discharge CC1,CC2,VBUS_IN,
ESD_IEC_AR | |EC61000-4-2 15000 - - V' |HPI_SDA'and HPI_SCL
pins
Note

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

5.2

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

Device-level specifications

Table 6 DC specifications
Spec ID Parameter |Description Min |Typ [Max |Unit | Details/conditions
SID.PWR#2  [Vppp Power supply input voltage [2.7 |- 55 |V i:)r;lfcmode, “A0TC<Tp<
—40°C<T,<
SID.PWR#2_A |Vppp Power supply input voltage [3.0 |- 55 |V ig;oré:e mode, ~40°C<Ty <
SID.PWR#3  |Vpys |n Power supply input voltage 3.0 |- 245 |V -40°C<T,<105°C
SID.PWRES  |Veep Output voltage for core ~ 18 |- N ~
Logic
SID.PWR#13 | Ceyc Power supply decoupling |44 |1 |- |4F  |X5R ceramic or better
capacitor for Vppp
Datasheet 12 002-25383 Rev. *C
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Table 6 DC specifications (continued)

Spec ID Parameter |Description Min |Typ [Max |Unit | Details/conditions

Power supply decoupling
SID.PWR#14 | Cgyy capacitor for - 0.1 |- uF | X5R ceramic or better
VBUS_IN_DISHCARGE

Active mode - typical values measured at Vppp =5.0 V or Vg, = 5.0 Vand T, =25°C

VDDD =5VOR VBUS = 5V,
TA =25°C

Supply currentfrom Vg g or CC1/CC2in TX or Rx,
SID.PWR#8  |Ipp a BUS™ | - 10 |- mA |no I/O sourcing current, 2
- Voop SCBs at 1 Mbps,
EA/ADC/CSA/UVOV ON,
CPU at 24 MHz.

Sleep mode - typical values measured at Vpp =3.3Vand T, =25°C

5 VDDD =33 V, TA: 25°C,
CC, I1°C, WDT wakeup on. All blocks except CPU are
SID25A loo_s IMO at 24 MHz. - P |7 |™ lon,ccioon,

EA/ADC/CSA/UVOV On.

Deep Sleep mode - typical values measured at T, = 25°C

For sink applications,
VBUS =245 V, TA = 25°C,

SID_P- Iop p- Vgus 4.0 to 24.5 V. e
- ) - 500 |- MA |Partisin deep sleep.
B_DS_A_SNK |g ps a snk | CC, 1°C, WDT Wakeup on Attached, CC1/0 on,
ADC/CSA/UVOV on.
5.2.1 AC specifications
Table 7 AC specifications (Guaranteed by Characterization)
SpecID Parameter |Description Min [Typ |Max |Unit |Details/conditions
Wakeup from Slee
SID.PWRH17 |Tg gep e P - o |- lps |-
SID.PWRHLS | Tpeeps cep Wakeup from Deep Sleep | ~ 35 |us |-
mode
Power-up to “Ready to
SYS.FES#1 [T pyrpoy | acceptl*C/CC - |5 25 |ms |-
command”
Power-on /0 Initial-
SID.PWR#18A TPOR_H|Z_T ization Time - 3 - ms -
Datasheet 13 002-25383 Rev. *C
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Electrical specifications

5.2.2 1/0
Table 8 1/0 DC Specifications
.. . .. |Details/
SpecID Parameter Description Min Typ |Max Unit conditions
Input voltage HIGH .
SID.GIO#37 | Viy_cwmos thfeshol g & 0.7 % Vppp |- - V. |CMOSinput
Input voltage LOW 0.3x .
SID.GIO#38 V|L_CMOS threshold - - VDDD \" CMOS Input
SID.GIO#33 | Voy 3y Output voltage HIGH level | Vppp -0.6 |- |- v |lorm4mAatsy
- DDD
SID.GIO#36 | Vo ay Output voltage LOW level |- - 0.6 v |loL=10mAat
SID.GIO#16 |1, Input leakage current ~ _ ) nA | 125°CTy, 3V
(absolute value) Vbop
Capacitance on
D+, D- pins.
SID.GIO#17 | Cpiy A Max pin capacitance - - 22 pF Guaranteed by
characteri-
zation.
-40°C to +85°C
Tas
All VDDD’ all
SID.GIO#17A | Cpn Max pin capacitance - 3 7 pF other1/Os.
Guaranteed by
characteri-
zation.
. 0.05 x Guaranteed by
SID.GIO#44  |Vuyscmos Input hysteresis CMOS Voop - - mV characteri-
zation.
Current through
SID69 IpioDE protection diode to - - 100 HA Suqranteed by
esign
Vopp/Vss
Maximum total sink chip Guaranteed by
SID.GIO#45 ITOT_GP|O current - - 85 mA deSign
OovT
Input current when Pad > Per 12C specifi-
SID.GIO#46 lins Vppp for OVT inputs - - 10.00 MA | cation
Table 9 1/0 AC Specifications
(Guaranteed by Characterization)
SpecID Parameter |Description Min |Typ |Max |Unit|Details/conditions
SID70 Triser RisefimeinFaststong |y |- 12 |ns |33VVppp, Coag=25pF
SID71 TeaLLF fﬁé‘;éme inFastStrong |5 | 112 |ns |3.3VVppp, Clong =25 PF
Datasheet 14 002-25383 Rev. *C
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Table 10 HPI pins DC specifications (applicable to pins HPI_SDA and HPI_SCL only)
(Guaranteed by characterization)
SpecID Parameter Description Min |Typ |Max |Unit|Details/conditions
Max / min currentin to
SID.GPIO_20VT#4 | GPIO_20vT | Ly |CPIO20VT latchup | 461|149 |ma |2NYiNputoroutput,
current limits pin-to-pin,
pin-to-supply
GPIO_20VT pull-up ) +25°C Ty, 1.4V to
SID.GPIO_20VT#5 GPIO_20VT_RPU resistor value 1 25 kQ GPIO_20VT_Voh(min)
GPIO_20VT
SID.GPIO_20VT#6 |GPIO_20VT_RPD |pull-down resistor 2.5 |- |20 kQ |+25°C Ty, 1.4-Vto Vppp
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 | CPIO-20VT pin 15 |- |25 |pF [7A0°Cto*85°C T, All
capacitance Vppps F=1MHz
SID.GPIO_20VT#36 |GPIO_20VT Vol |SP10-20VToutput 1| g0 1y 1) =2 maA
Voltage low level
GPIO_20VT current
SID.GPIO_20VT#69 GPIO_20vT_IDIO through protection |- - 100 |pA |-
DE .
diode to VDDD/VSS
SpecID Parameter Description Min |[Typ |Max |Unit |Details/conditions
GPIO_20VT_-  |GPIO_20VT Rise time All Vppp,
SID.GPIO_20VT#70 TriseF in Fast Strong Mode 1 ) 45 ns Cioad =25 pF
GPIO_20VT_T- GPIO_20VT Falltimein _ AllVppp,
SID.GPIO_20VT#71 fallF Fast Strong Mode 2 15 ns Cload =25 pF

Datasheet
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5.3 Digital peripherals

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

5.3.1 12C
Table 11 Fixed 1>C DC specifications
(Guaranteed by characterization)
SpecID Parameter |Description Min |Typ |Max |Unit |Details/conditions
Block current consumption at
SID149 loc1 100 kHz - |- |00 |pA |-
Block current consumption at
SID150 I|2C2 400 kHz - - 135 HA -
12C enabled in Deep Sleep
SID152 ||zc4 mode - 1.4 - IJA -
Table 12 Fixed 12C AC specifications
(Guaranteed by characterization)
SpecID Parameter |Description Min |Typ |Max |Unit |Details/Conditions
SID153 Fioc1 Bit rate - - 400 |kbps |-
5.4 System resources
5.4.1 Power-on reset (POR) with brownout SWD interface
Table 13 Imprecise power-on reset (PRES) (guaranteed by characterization)
SpecID Parameter |Description Min |Typ |Max |Unit | Details/conditions
Power-on Reset (POR) rising
SID185 VRISEIPOR trip voltage 0.80 |- 1.50 |V -
SID186 VeaLLpor | POR falling trip voltage 0.70 |- 14 |V -
Table 14 Precise power-on reset (POR)
(Guaranteed by characterization)
SpecID Parameter |Description Min |Typ |[Max |Unit |Details/conditions
Brownout detect (BOD) trip ~ ~
SID130 VaLLPPOR voltage in Active/Sleep modes 1.48 1.62 1V
BOD trip voltage in Deep Sleep
SID192 VEALLDPSLP | mode 11 |- |15 |V |-
Table 15 USB PD DC specifications
SpecID Parameter | Description Min |Typ |Max |Unit |Details/conditions
SID.PD.4 Rd UFP CC termination 459 |51 |561 kQ |-
UFP (Power Bank) Dead Allsuppliesforcedto0V
SID.PD.5 Rd_DB Battery CC Terminationon CC1 {4.08 |5.1 |6.12 |[kQ |and 1.32Vapplied at
and CC2 CClorcCC2
Ground offset tolerated by Relative to the remote
SID.PD.6 Vgndoffset BMC receiver B 200 1MV Byc transmitter
Datasheet 16 002-25383 Rev. *C
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5.4.2 Gate driver specifications
Table 16 Gate driver DC specifications
SpecID Parameter |Description Min |Typ |Max |Unit |Details/conditions
Applicable on
. VBUS_P_CTRL and
SID.GD.1 Rpp Pull-down resistance - - 3 kQ VBUS._C_CTRL to turn
ON external PFET.
Applicable on
SID.GD.2 Rpy Pull-up resistance - - 4 kQ@ |VBUS_P_CTRL to turn
OFF external PFET.
Pull-down currentsink atdrive
SID.GD.3 IPDO Strength of 1 25 - 75 HA
SID.GD.4 Ipp, Pull-down currentsink atdrive 50 B 150 |pA
strength of 2 I-mode (current mode)
Pull-down currentsink atdrive Ild t5V
SID.GD.5 | 140 |- 300 |[pA puttdownatowv.
PD2 strength of 4 H Applicable on
Pull-down currentsinkat drive VBUS_P_CTRL and
SID.GD.6 lpp3 strength of 8 280 |- 580 MA |yBUS_C_CTRLto turn
SID.GD.7 | Pull-down currentsink atdrive 560 |- 1200 lua ON external PFET.
e PD4 strength of 16 W
Pull-down currentsink atdrive
SID.GD.8 s strength of 32 1120 |- |2300 [pA
SID.GD.9 |_leak_pl |PinleakageonVBUS_P_CTRL |-  |900 |- |ua |F22°CTs 5V VoD,
3 20-V Vgys
SID.GD.10 |l leak c1 |PinleakageonVBUS_C_CTRL |- [%00 = [ya |F2¥°C Ty 5VVpop,
3 20-V Vg
SID.GD.11 |_leak_p2 |Pin leakage on VBUS_P_CTRL |- - 2 HA +85°C Ty, 5V Vppp,
20-V Vg,
SID.GD.12  |I_leak_ c2 |PinleakageonVBUS_C_CTRL - |- |2 [pA |F8°CTs5VVpop,
20-V Vg,
SID.GD.13  |I_leak_p3 |PinleakageonVBUS_P_CTRL |- |- |7 |pA |F%25°CTy5VVop,
20-V Vg,
SID.GD.14 |l leak c3 |PinleakageonVBUS_C_CTRL |- |- |7 |pA |F125°C Ty 5-VVopp,
20-V Vg
Datasheet 17 002-25383 Rev. *C
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Table 17 Gate driver AC specifications
(Guaranteed by Characterization)
SpecID Parameter |Description Min |Typ |Max |Unit |Details/conditions

SID.GD.15 Topi \I;’VuRll céclilwn delay on SAFE_P- | B ) us

Cload =2 nF,

Delay to VBUS -1.5V
from initiation of falling
edge,VBUS=5Vto20V,
50 kQ2 tied between
VBUS_C_CTRL and
VBUS

Discharge rate of output
SID.GD.16 | T gischarge | node on SAFE_PWR_EN -7 3 (Vs

80% to 20%,

50 kQ tied between
VBUS_C_CTRL and

VBUS, Cload =2 nF,
Vinitial =24V

Pull down delay on
SID.GD.17  |Tppy VBUS_FET_ENV - - |2 ps

Cload =2 nF,

Delay to VBUS -1.5V
from initiation of falling
edge, Vgys=5Vto 20V,
50 kQ tied between
VBUS_C_CTRL and
VBUS

Pull up delay on
SID.GD.18 | Tpy VBUSE)FET_I)E/N - - |18 |ps

Cload =2 nF,

Delay to VBUS-1.5V
from initiation of falling
edge,VBUS=5Vto20V,
50 kQ tied between
VBUS_C_CTRL and
VBUS

Output slew rate on

Cload =2 nF, 20% to

_ _ 0
SID.GD.19 SRpy VBUS_FET_EN 5 V/us ?:n/;é)fVBUS_P_CTRL
Output slew rate on Cload =2 nF, 80% to
_ _ 0
SID.GD.20 SRpp VBUS_FET_EN 5 V/us fgn/;eOfVBUS_P_CTRL
Datasheet 18 002-25383 Rev. *C
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Table 18 VBUS discharge specifications
SpecID Parameter |Description Min |Typ |Max |Unit |Details/conditions
SIDVBUS.DISC.6 |11 20-VNMOSONcurrent |0.1 )1y |
forDS=1 5
SIDVBUS.DISC.7 |12 20-VNMOSONcurrent |, |15 |ip
forDS=2
SIDVBUS.DISC.8 |14 20-VNMOSONcurrent |5 o | 14 | A [Measured at 0.5V
forDS=4
SIDVBUS.DISC.9 |18 20-VNMOSONcurrent |, | 1 | ja
forDS=8
SIDVBUS.DISC.10  |I16 20-VNMOSONcurrent | | 144 | yp
forDS=16
When Vg 5 is
Error percentage of . BUS
sIDVBUS.DISC.11 | VBUSSIOP_ | Gaivg s value from |- |- |10 |9  |dischargedtoSV.
Error Guaranteed by

setting

Characterization.

Datasheet
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Table 19 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 3V target 285 |3 (3.5 |V regulator at 3V with
bandgap
. Active mode shunt
SID.DCVR2 |V |\ 5 V(pad_in) at 5V target 475 |5 |525|V regulator at 5V
SID.DCVR3 |V V(pad_in) at 9V target 855 |9 |945 |y  |Activemodeshunt
I -IN_3 - : : regulatorat9V
. 14.2 15.7 Active mode shunt
SID.DCVR4 |V |\ 15 V(pad_in) at 15V target 5 15 |5 v regulator at 15V
SID.DCVR5 |V V(pad_in) at 20 V target 19 |20 |21 |v  |Activemode shunt
I -IN_20 - regulator at 20 V
Deep Sleep mode shunt
SID.DCVR6 |V |y 3ps |V(pad_in)at3Vtarget 27 |3 (33 |V regulator at 3V with
bandgap
. Deep Sleep mode shunt
SID.DCVR.7 |V |y 5 ps |V(pad_in)at5V target 45 |5 |55 |V regulator at 5V
. Deep Sleep mode shunt
SID.DCVR8 |V |y o ps [|V(pad_in)at9V target 81 |9 (9.9 |V regulator at 9 V
SID.DCVR9 |V V(pad_in) at 15V target 135 |15 |165 [v | Deep Sleep mode shunt
I -IN_15_DsS - : : regulator at 15V
SID.DCVR.10 |V V(pad_in) at 20 V target 18 |20 |22 |v  |DeepSleep mode shunt
-DLVR. _IN_20_DS - regulatorat20V
SID.DCVR.11 |lka oFfF Off-state cathode current - - |10 |pA |-
SID.DCVR.12 |lka oN Current through cathode pin |- - |10 |mA |-
Table 20 VBUS short protection specifications
SpecID Parameter |Description Min |Typ |Max |Unit |Details/conditions
Short-to-VBUS system-side
SID.VSP.1 ¥—R|SgGOERJ— clamping voltage on the - 9 - v S#:r?cr]czeriezctlatt'.)i)cgn
CC/P2.2/P2.3 pins

Table 21 VBUS DC regulator specifications

SpecID Parameter |Description Min |Typ |Max |Unit |Details/conditions
VBUS_- VBUS detect threshold

SID.VREG.2 DETECT voltage 1.08 |- 2.62 |V -

Table 22 VBUS AC regulator specifications

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

Total startup time for the
SIDVREG.3 | Tstart regulator supply outputs | - 200 fus

Guaranteed by
characterization

Datasheet 20 002-25383 Rev. *C
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5.4.3 Analog-to-digital converter (used for determining VBUS_MIN,
VBUS_MAX, ISNK_COARSE, ISNK_FINE values)
Table 23 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 |- 25 |LSB generated from VDDD
SID.ADC.2A |INL Integral non-linearity 15 |- |15 |Lsp |Referencevoltage
generated from bandgap
. . . . Reference voltage
SID.ADC.3 |DNL Differential non-linearity -25 |- 2.5 |LSB generated from VDDD
SID.ADC.3A |DNL Differential non-linearity ~ [-1.5 |- 15 |Lsg |Referencevoltage
generated from bandgap
SID.ADC.4 |Gain Error |Gain error -1.5 |- 1.5 |LSB |-
ADC reference voltage when Reference voltage
SID-ADC.6 | Veer_abca generated from band gap. 1.96 120 2041V generated from bandgap
Table 24 ADC AC specifications (guaranteed by design)
SpecID Parameter |Description Min |Typ |Max|Unit |Details/conditions
SIDADC.7 |SLEW Max Rate of change of sampled | _ ~ 3 |Vm|_
voltage signal S
Datasheet 21 002-25383 Rev. *C
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6 Ordering information
Table 25 lists the EZ-PD BCR part numbers and features.
Table 25 EZ-PD™ BCR ordering information
A Termination Package .
Product Application resistor Role type SilD
Barrel Connector replacement or .

CYPD3177-24LQXQ generic UFP rink Rp> Rp.pa UFP 24-pin QFN  [2004
6.1 Ordering code definitions

CY PD X X XX - XX XX X X X

=T 45T T [

T =Tape and reel (optional)

Temperature grade:

Lead: X = Pb-free

Number of pins in the package

Package Type: LQ = QFN; S=SO0IC

Q = Extended Industrial (-40°C to +105°C)

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

Datasheet 22
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7 Packaging
Table 26 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 05 (24-QFN) - - - 19.98 °C/W
T)c Package 0c (24-QFN) - - - 4.78 °C/W
. Maximum time within
Package Maximum peak temperature 5°C of peak temperature
24-pin QFN 260°C 30s
Table 27 Package moisture sensitivity level (MSL), IPC/JEDEC J-STD-2
Package MSL
24-pin QFN MSL3
Datasheet 23 002-25383 Rev. *C
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DIMENSIONS NoTEs
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. NOM. | MAX. 2. DIE THICKNESS ALLOWABLE IS 0.305 mm MAXIMUM(.012 INCHES MAXIMUM)
~ — T — [ oeo 3. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. -1994.
~ 000 | — [ o0s 4. THE PIN #1 IDENTIFIER MUST BE PLACED ON THE TOP SURFACE OF THE
- - PACKAGE BY USING INDENTATION MARK OR OTHER FEATURE OF
A3 (Option 1) 0.152 REF PACKAGE BODY.
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R 009 | — [ —
[ — | 002-16934 *E
Figure 4 24-pin QFN (4.0 x 4.0 x 0.6 mm) LQ24C, 2.75 x 2.75 mm EPAD (SAWN)(PG-VQFN-24)
Datasheet 24 002-25383 Rev. *C

2024-09-18


https://change.cypress.com/repository/ecn/7/5/8/8/3/8/5/7588385/3906920-002-16934.pdf

EZ-PD™ BCR USB Type-C port controller for power sinks

Acronyms

8 Acronyms

Table 28 Acronyms used in this document

Acronym Description

ADC analog-to-digital converter

Arm’ advanced RISC machine, a CPU architecture
cC configuration channel

CPU central processing unit

CS current sense

DIO digital.i.nput/output, GPIO with only digital

capabilities, no analog. See GPIO.

ESD electrostatic discharge

GPIO general-purpose input/output

IC integrated circuit

1°C, or IIC Inter-Integrated Circuit, a communications protocol
/O input/output, see also GPIO

LDO low-dropout regulator

MCU microcontroller unit

NC no connect

OvVP overvoltage protection

ovT overvoltage tolerant

PD power delivery

PHY physical layer

POR power-on reset

PRES precise power-on reset

PSoC™ Programmable System-on-Chip

PWM pulse-width modulator

RISC reduced-instruction-set computing

RX receive

SCL 12C serial clock

SDA 12C serial data

SWD serial wire debug, a test protocol

X transmit

Type-C anew standard with a slimmer USB connector and a reversible cable, capable of

sourcing up to 100 W of power

USB Universal Serial Bus
Datasheet 25 002-25383 Rev. *C
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9 Document conventions
9.1 Units of measure
Table 29 Units of measure

Symbol Unit of measure

°C degrees celsius

Hz hertz

KB 1024 bytes

kbps kilobits per second
kHz kilohertz

kQ kiloohm

Mbps megabits per second
MHz megahertz

MQ mega-ohm

Msps mega samples per second
MA microampere

uF microfarad

us microsecond

uv microvolt

uWw microwatt

mA milliampere

ms millisecond

mV millivolt

nA nanoampere

ns nanosecond

Q 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 Date Description of changes
*A 2019-08-01 |Release to web.
Updated USB PD 3.0 version details.
. e Updated Pin 10 description in Pinouts.
B 2021-0>-18 Added a note in Figure .
Updated 24-pin QFN package drawing.
Updated the “Packaging” on page 23 and added the IFX package code:
* 002-16934 *C to *E.
¢ 2024-09-18 Updated SID.DC.VR.8 max DC voltage changed to 9.9 from 9.1.
Migrated to IFX template.
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