DrCOES.

I N CORPORATE D Lead-free Green

duct Line of ®
oosssest | (1) PERICOM
PI5USB30216C

Plug-in Detector for Type-C Connector

Features

Description

» Compatible to USB Type-C™ Specification 1.1

* Backward Compatible to USB Type-C Specification 1.0

* Supports Host mode/Device mode/Dual-role mode

* Supports Dual-role modes with/without Try.SNK/Try.SRC
supported

» Auto-Configure Ports Orientation through CC Detection

» Supports both Pin Control and I*C Interface for Control
and Communication

» Integrated High-precision Resistors and Current Sources
for CC pins

* Provides support for Default current, 1.5A and 3A modes
with I*C control

* Power Saving Mode

* Output Indicator for Plug-in Detection

*  Wide Power Supply Range : 2.7V - 5.5V

* Industrial Temperature Range: -40°C to 85°C

* Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)

* Halogen and Antimony Free. “Green” Device (Note 3)

» For automotive applications requiring specific change
control (i.e. parts qualified to AEC-Q100/101/104/200,
PPAP capable, and manufactured in IATF 16949 certified
facilities), please contact us or your local Diodes
representative.
https://www.diodes.com/quality/product-definitions/

» Packaging (Pb-free & Green):

s 12- contact, STQFN(1.6mm x1.6mm)

Applications

* Notebooks

* Mobile Phones
» Tablets

* Docking Station

Notes:

The DIODES™ PI5USB30216C provides a cost-effective
solution for USB 3.0 Type-C connector applications.
PI5USB30216C detects the plug-in orientation of the cable at a
Type-C connector. It supports host mode, device mode and
dual role mode ports with automatic configuration based on
the voltage levels detected on CC pins. It is a fully-integrated
solution with ultra-low power dissipation. PI5USB30216C
enters power-saving mode when ENB pin is pulled up to VDD
through an internal resistor.

PI5USB30216C supports both pin and I*C control base on
ADDR pin setting. It allows the system choose between pin
control and I°C control mode. In pin control mode, the PORT
input pin determines the port setting in which host, device or
dual-role port can be selected. In host mode, the system can
monitor ID pin to know the connector status while default
current mode is set. Systems running in device mode can
monitor system VBUS for connector status as well as OUT1
and OUT?2 pins for host’s charging profile capability. Enabling
I*C control mode allows higher flexibility for port control and
communications  through  registers  read/write  in
PI5USB30216C. There is also flexibility to support Default,
1.5A and 3A current modes. An interrupt signal for indicating
changes with the I’C registers is sent to the master to notify
the system any change in the Type-C connector while in
parallel the system can still monitor ID pin.

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and Lead-

free.

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and <1000ppm

antimony compounds.

DIODES is a trademark of Diodes Incorporated in the United States and other countries.

The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries.

USB Type-C is a registered trademark of USB Implementers Forum.
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Pin Configuration
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Pin Descriptions

Pin#

Pin Name

Type

Description

1

CCl

/O

Type-C Configuration channel signal

2

cC2

/O

Type-C Configuration channel signal

PORT

Tri-level input pin to indicate port mode in pin control mode
(see functional description):

PORT is floating — Dual role (DRP) with Try. SNK;
PORT=VDD - Host (SRC);

PORT=GND — Device (SNK)

VBUSDET

4V to 28V VBUS input voltage. VBUS detection determines Device attachment.
One 910kQ external resistor required between system VBUS and VBUSDET pin

ADDR

Tri-level input pin to indicate I*C address or-pin control mode:
ADDR is floating — Pin control mode;

ADDR=VDD — I?C enabled with ADDR bit 6 equal to 1;
ADDR=GND — I°C enabled with ADDR bit 6 equal to 0

INTB /OUT3

Open drain output. In I2C control mode, this is an active LOW interrupt signal for
indicating changes in I°C registers.

Dual function as audio adapter accessory detection in pin control mode:
OUT3=Hi-Z — Not detected

OUT3=Low - Audio-adapter accessory detected

SDA /OUT1

/'O

I2C communication data signal.
Dual function as open drain Type-C Current Mode Detect 1 in pin control mode
when port is a device:
OUT2 OUT1 Current Mode
Hi-Z Hi-Z Default
Hi-Z Low Medium
Low Low High

SCL/OUT2

/'O

I2C communication clock signal.
Dual function as open drain Type-C Current Mode Detect 2 in pin control mode
when port is a device:

OUT2 OUTI1 Current Mode
Hi-Z Hi-Z Default

PISUSB30216C
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PI5USB30216C
Pin# Pin Name Type Description
Hi-Z Low Medium
Low Low High
Open drain output. Asserted low when CC pin detected device attachment when
9 ID o . . . L
port is a Host (or dual-role acting as Host), otherwise ID is hi-z.
10 GND Ground Ground
Active-low enable input pin (with internal weak pull up)
11 ENB I ENB=VDD - Disabled/Low Power State
ENB=GND — Enabled/Active State
12 VDD Power Positive supply voltage from VBAT
PISUSB30216C www.diodes.com June 2022
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Application Diagram
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Maximum Ratings

Storage Temperature -659C to+150°C 1S\i?etses.es greater than those listed under MAXIMUM RATINGS
Sy Volage o Btery B OSVI060V | o et e e doe T b s
ID Pin Sink current 10mA conditions above those indicated in the operational sections of this
ESD: HBMa_llpins 2000V specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.
Recommended Operation Conditions
Symbol Parameter Min. Max. Units
Vob Battery Supply Voltage 2.7 55 v
Vsus System VBUS Voltage 4 28 \'%
VBar TH Battery Supply Under-Voltage Lockout Threshold 2.2 2.6 A%
Vi High level input voltage (ENB, SCL, SDA) 1.05 - \%
Vi Low level input voltage (ENB, SCL, SDA) - 0.4 \%
V3m High level input voltage (ADDR, PORT) VDD-0.4 - v
Vi Low level input voltage (ADDR, PORT) - 0.4 A%
VVBUSDET VBUSDET input voltage" - 4.5V \Y
Vrveec_cc CC1, CC2 input voltage® - VDD+0.5 v
VTYPEC VCONN CC1, CC2 input voltage when it is used for VCONN 5.5 v
Ta Operating Temperature -40 85 °C
(1) VBUSDET pin is internally clamp to ~5.5V.
(2) CCl, CC2 pins are internally clamp to ~VDD+1.0V except when the pin is used for VCONN during attached.SRC state
DC Electrical Characteristics
Min and Max apply for Ta between -40°C to 85°C and T up to +125°C (unless otherwise noted).
Typical values are referenced to Vpp=3.6V, Ta=+25°C
Symbol |Parameter ‘Test Conditions ‘ Min. ‘ Typ ‘ Max. | Units
CC1/CC2 Configuration(Device mode, SNK)
R4 Device mode pull-down resistor 4.6 5.1 5.6 kQ
Vs snk  [High current mode entry threshold 1.16 1.23 1.31 A%
\Vtr2 snk [Medium current mode entry threshold 0.61 0.66 0.70 v
\Vtu1 snk  [Default current mode entry threshold 0.15 0.2 0.25 A%
CC1/CC2 Configuration(Host mode, SRC)
Default current mode 64 80 96
I, Host mode pull up current source Medium current mode (1.5A) 166 180 194 pA
High current mode (3A) 304 330 356
IVBUS Detection
'VvBus IVBUS detection threshold Rveus=910kohm 2.51 3.01 4.01 v
Rusus E/)}(;%Hsla])l]g Tre;ilr?tor between VBUS and 365 910 955 KO
IHost Interface Pins (INTB, ID, OUT1, OUT2, OUT3)
Vou ?gtlr)r?/txLS(i)chlsgzif(gpen—Drain) 0 ) 0.4 v
lorr Off-state leakage current 'VINTB ID/ID/OUT1/0UT2/0UT3 - - 1 pA
Input Control Pins (ENB, ADDR, PORT, SCL, SDA)
I High-level input current -5 - 5 pA
I Low-level input current -5 - 5 pA
RieN Internal pull-up resistance for ENB 2 5 10 MQ
Current Consumption
Ibp Operating current, Device mode SNK connects to SRC ‘ - ‘ 35 ‘ 65 | LA
PISUSB30216C www.diodes.com June 2022
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Symbol |Parameter Test Conditions Min. Typ. Max. | Units
. SRC connects to SNK
Operating current, Host mode Default current mode - 135 190 pA
IDISABLE Chlp is disabled IENB=VDD - - 5 MA
Ipev sty [Device mode standby current 'Vpp=3.6V, Floating CC1 and CC2 - 35 65 pA
IbuaL stey[Dual-Role mode standby current 'Vpp=3.6V, Floating CC1 and CC2 - 45 75 pA
Inost sty [Host mode standby current 'Vpp=3.6V, Floating CC1 and CC2 - 55 85 pA
PISUSB30216C www.diodes.com June 2022
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Detailed Description using 12C Control

ADDR

ADDR is a tri-level input pin to indicate I2C or pin control (or GPIO) mode. When ADDR pin is floating, the part is set to pin
control mode. When ADDR is set to VDD or GND, 12C mode is enabled, and bit 6 of 12C address is equal to 1 or 0 according to
ADDR set to VDD or GND (see Table 2: I12C Slave Address).

Configuration
The PI5USB30216C requires minimal configuration for proper detection and reporting. Write register 0x02 (Control Register) to
configure different charging profiles and port settings.

Processor Communication
Typical communication steps between the processor and the PI5USB30216C during plug detection are:

1. INTB asserted LOW, indicating changes in register 0x03 (Interrupt Register) or register 0x04 (CC Status Register).

2. Processor reads Interrupt registers to determine which event occurred. Interrupt Register (0x03) indicates if an attach or detach
event was detected. All interrupt flags in Interrupt Register (0x03) will be cleared after the I2C read action. INTB will become
hi-z again after the clearance of interrupt flags.

3. Processor reads CC Status Register (0x04) to determine plugin details and charging profile. Processor can configure the power
and USB channels according to information in CC Status Register (0x04).

Interrupts

The basgband processor recognizes interrupt signals by observing the INTB signal, which is active LOW. Interrupts are masked
upon bit 0 of Control Register 0x02 (Interrupt Mask Bit). After the Interrupt Mask Bit is cleared by the baseband processor, the
INTB pin is hi-z in preparation for a future interrupt. When an interruptible event occurs, INTB pin transits to LOW and returns
hi-z when the processor reads the Interrupt Register (0x03). Subsequent to the initial power up or reset; if the processor writes a
“1” to Interrupt Mask Bit (bit 0 of Control Register 0x02) when the system is already powered up, INTB pin stays hi-z and ignores
all interrupts until the interrupt mask bit is cleared.

Besides monitoring the I2C registers, the system can also monitor ID pin and VBUS for connector status. If the port is configured
as a device (or dual-role acting as device), VBUS will go to 5V when host attachment is detected. If the port is configured as a host
(or dual-role acting as host), ID pin will pull low when device attachment is detected, and system should assert VBUS.

Port Setting (Host/Device/Dual-Role)
When power is applied to VDD, an internal Power-On Reset (POR) holds the PISUSB30216C in a reset condition until VDD has

reached 2.6V. At that point, the reset condition is released and the PI5USB30216C registers and I12C-bus state machine will
initialize to their default states. After power up, the port setting can be changed by I12C writes to [2:1] of Control Register (0x02).
Thereafter, VDD must be lowered below 1.0V to reset the device (both registers and I2C-bus state machine).

PI5USB30216C connects current sources to CC1 and CC2 when operating in host mode. It will also set the current level according
to the charging current setting. In device mode, PI5USB30216C will connect two integrated resistor Rd1 and Rd2 to CC1 and CC2
respectively.

Dual-Role & Dual-Role 2 modes enables CC1 and CC2 toggle between host mode and device mode alternatively. The toggling will
stop after connection is made and role negotiated. Dual-Role mode has similar chances to connect as SRC or SNK. Dual-Role 2
with Try.SNK supported has higher chance to connect as SNK and has a longer duty cycle ~65% in device mode. Dual-Role 2 with
Try.SRC supported has higher chance to connect as SRC and has a longer duty cycle ~65% in host mode.

Current Mode Setting and Detection
PI5USB30216C can be configured as different current modes per CC1/CC2 setting. Host mode (or dual role acting as Host) allows

the system to configure between High Current Mode (3A), Medium Current Mode (1.5A) and Default Current Mode. Different
current modes can be set by writing Control Register (0x02). When in Device mode (or dual role acting as device), CC1/CC2 pins
allow the system to detect the host charging capability. The charging capability is reported in CC Status Register (0x04) which can
help the system to configure the charging current accordingly.

PISUSB30216C www.diodes.com June 2022
Document Number DS44976 Rev 1-2 8 ©Diodes Incorporated
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ID

When PI5USB30216C is configured as host mode (or dual role acting as host), ID pin will be pulled low when a device is attached
to the type-C connector. The ID pin will work as an interrupt signal to acknowledge system when there is device attachment. It
should be noted the ID pin will not be driven low when an audio or debug accessory is detected, and ID pin will always stay Hi-Z
when port is in device mode.

Audio Adapter Accessory and Debug Accessory Mode
PI5USB30216C can detect audio adapter accessory or debug accessory attachment as per CC1/CC2 setting. This is reported in CC
Status Register (0x04) to help system to configure Audio Adapter Accessory Mode or Debug Accessory Mode accordingly.

VBUS Detection
PI5USB30216C detects VBUS to determine the attached state when port is a device. A 910kohm +/- 5% is required to connect
VBUS of the connector to VBUSDET input pin to protect the IC from the possible high voltage of VBUS during alternative mode.

ENB

ENB is an active low enable input pin. When ENB pin is high, part is in disable and low power state. All outputs, with the
exception of CC1, CC2, SCL, SDA & INTB are in High-Z state. CC1 and CC2 pins are pulled low with resistors Rd in disable state.
I2C port will also be reset during disable state. SCL & SDA are still functional when the part is disable and ADDR is not floating.
I2C port will also reset during every transition (rising or falling edge) of ENB. Connection State will also be reset and forced to be
“DISABLED?” state. Interrupt will be set low and Register 03H/04H (Interrupt/CC status) will be updated to indicate the change of
state. However, disable has no effect on the value of Register 02H (Control).

When ENB pin is low, part is enabled. The connection state will activate and detection will restart.

Dead Battery Startup
PI5USB30216C ensures dead battery charging when VDD=0V. Both CC1 and CC2 will be pulled down when VDD=0V. Such

configuration helps other host port detect the dead battery port as a device mode port and enable charging through VBUS.

PISUSB30216C www.diodes.com June 2022
Document Number DS44976 Rev 1-2 9 ©Diodes Incorporated
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Pin Control Functional Description

Type-C Connector Port Setting (PORT)
PI5USB30216C can be configured as different ports by changing PORT pin voltage level.

Table 1A. Port Setting

Port setting PORT
Device (SNK) GND
Dual-role port (DRP) with Try.SNK No Connection
Host (SRC) VDD

Type-C Connector Current Mode Detection (OUT1, OUT2)
PI5USB30216C can detect different host current modes and other accessories per CC1/CC2 setting. When PI5USB30216C

operates in device mode (or dual role mode acting as device), it detects CC1/CC2 status to determine host charging current modes
and reports to the system using OUT1 and OUT2 pins. OUT1 and OUT2 will always stay hi-z unless medium or high current
mode is detected.

Table 1B. Current Mode Detection

ouT2 OUT1
Default current mode Hi-Z Hi-Z
Medium current mode (1.5A) Hi-Z Low
High current mode (3A) Low Low

Type-C Connector Current Mode Setting in Host Mode
When PI5USB30216C is configured as a host, it can only be set to Default Current Mode (current source Ip=80uA). I2C control is
required to set current mode to 1.5A or 3A.

Audio Adapter Accessory Detection (OUT3)
PI5USB30216C-detects audio adapter accessory attachment as per CC1/CC2 setting. This is reported by the OUT3 pin. OUT3
will be pulled low when an audio adapter accessory attachment is detected. Otherwise, OUT3 is hi-z.

Table 1C. Audio Adapter Accessory Detection

Audio Adapter Accessory OuT3
Detected Low
Not Detected Hi-Z

ADDR, ID, ENB, and Dead Battery Startup
Functionality of the ADDR, ID, and ENB pins are the same for pin control or I2C control modes. Dead battery startup operation

is also the same for pin control and I2C control modes. Please refer to previous section for detail description.

PISUSB30216C www.diodes.com June 2022
Document Number DS44976 Rev 1-2 10 ©Diodes Incorporated
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I>’C AC Electrical Characteristics
Fast Mode (400kHz) .
Symbol Parameter - Units
Min. Max.
fscL SCL Clock Frequency 0 400 kHz
tHDSTA Hold Time (Repeated) START Condition 0.6 - us
trow LOW Period of SCL Clock 1.3 - us
tHIGH HIGH Period of SCL Clock 0.6 - us
tSETSTA Set-up Time for Repeated START Condition 0.6 - us
tHDDAT Data Hold Time 0 0.9 us
tSETDAT Data Set-up Time 250 - ns
te Rise Time of SDA and SCL Signals - 300
ns
te Fall Time of SDA and SCL Signals - 300
tSETSTO Set-up Time for STOP Condition 0.6 - us
tBUF Bus-Free Time between STOP and START Conditions 1.3 - us
tsp Pulse Width of Spikes that Must Be Suppressed by the Input Filter 0 50 ns
——— I , 1
/ il |
SOA
L L
Y ow i igp tr'!" : 'BUF 1 i
| 1 | | T
IEEEEN
-- o
tm- tay - ta - | | | I
HD:STH -rlHD:DAT HIGH SUSTA SUSTO L _'P"_I LE_I
Figure 3. Definition of Timing for Full-Speed Mode Devices on the I>)C Bus
Table 2. I’C Slave Address
Name Size (Bits) Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Slave Address(ADDR=1) 8 0 1 1 1 1 0 1 R/W
Slave Address(ADDR=0) 0 0 1 1 1 0 1 R/W
PISUSB30216C www.diodes.com June 2022
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PI5USB30216C
I°’C Data Transfer
1. Read Sequence
ACK ACK ACK NO ACK
L | T rrrri [ [ | FTrrrril
DEV SEL DATA OUT 1 DATAOUT N
I I I I L 111111 l l L 111111
€ R/W
5 g
0 n
2. Write Sequence
ACK ACK ACK ACK
ITTTTTT | TTTTTTT I | L |
DEV SEL DATAIN 1 DATAIN N
1 I I i I I I l l T O I I I
R/IW
5 g
w ]

Note:
1. PISUSB30216C does not have offset byte. All registers must be read or written sequentially from 0x00. For example, in order to read
address 0x04, PISUSB30216C 12C registers must be read sequentially from 0x01, 0x02, 0x03 to 0x04. In order to write address 0x02, it

must be written sequentially from 0x01 to 0x02.

PISUSB30216C www.diodes.com June 2022
Document Number DS44976 Rev 1-2 12 ©Diodes Incorporated
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Address

Name

Description

Default Value

Type

0x01

Device ID

Bits [7:5] = Chip ID
01h =PISUSB30216C
Bits [4:3] = Version ID
00h = Product version
Bits [2:0] = Vendor ID(Pericom)

00h = Pericom

20h

0x02

Control

Bit 7 = Powersaving

0 = Enable/Active state

1 = Disable and low power state

In Disable and low power state, all outputs of PISUSB30216C, with
the exception of CC1 and CC2 pins, are in High-Z State. CC1 and
CC2 pins are pulled low with resistor Rd.

Bits [6] = Dual role 2 Try.SRC or Try.SNK setting

0 = Enable Try.SRC supported
1 = Enable Try.SNK supported

Bits [5] = Accessory Detection in Device Mode

0 = Disable
1 = Enable

Bits [4:3] = Charging current mode

System can set the charging current mode when port is a host or dual role
acting as host. These bits are ignored when port is a device or dual role
acting as device.

00 = Default current mode
01 = Medium current mode (1.5A)
10 = High current mode (3A)

Bits [2:1] = 00h (POR value)
System can set the role of the port.

00 = Device (SNK)

01 = Host (SRC)

10 = Dual Role (DRP)

11 = Dual Role 2 (DRP) where Try.SRC or Try.SNK is supported

Bit 0 = Interrupt Mask

INTB pin is used to acknowledge system if there is any interrupt events

triggered. When this bit is set to 0, INTB pin is pulled low when an
interrupt

event occur. When this bit is set to 1, INTB pin ignores all interrupt and

remain High-Z.

0 = Do not mask interrupt
1 = Mask interrupt

00h

R/W

0x03

Interrupt

Bits [7:2] = Reserved. Read all 0’s.

Bit 1 = Detach event

When this bit is set to 1, it indicates the unplug action. The port changes
from attached state (Attached.SNK, Attached.SRC, AudioAccessory or
DebugAccessory state) to unattached state.

Bit 0 = Attach event
When this bit is set to 1, it indicates the plug action. The port changes
from unattached state to attached state.

00h

Clearable
read only.
Bits[1:0] are
cleared when
Byte 3 s
read.

PISUSB30216C
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Address | Name Description Default Value Type

Bit 7= VBUS detection
This bit reports VBUS status when PISUSB30216C is in device mode, dual
role mode acting as device or accessory mode.

0 = VBUS not detected
1 = VBUS detected

Bits [6:5] = Charging current detection
These bits report the detected host charging current status when port is a
device or dual role acting as device.

00 = Standby

01 = Default current mode

10 = Medium current mode (1.5A)
11 = High current mode (3A)

0x04 CC status Bits [4:2] = Attached port status . )

000 = Standby

001 = Device

010 = Host

011 = Audio Adapter Accessory
100 = Debug Accessory

101 = Device with Active Cable

Bits [1:0] = Plug polarity

00 = Standby

01 = CC1 makes connection

10 = CC2 makes connection

11 = Undetermined (e.g. AudioAccessory, DebugAccessory or other
undetermined connections)

PISUSB30216C www.diodes.com June 2022
Document Number DS44976 Rev 1-2 14 ©Diodes Incorporated
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Table 4. I12C Register Table
. Reset . . . . . . . .
Address | Register | Type Value Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit2 Bit 1 Bit 0
01H D‘}]V)‘“ Read|00100000]  Chip ID (PISUSB30216C): 001 Version ID : 00 Vendor ID (Pericom): 000
Accessory . .
Powersaving Dual Role Detection in Charging Current mode Port setting Interrupt Mask
2 . (Port is a Host) (see below)
Device Mode
02H | Control Reqd/ 00000000 0: No 0: Try.SRC 00: Device 0: Does not
Write .| supported e 00: Default :
Powersaving ; 0: Disable ) . 01: Host Mask Interrupts
L: 01: Medium
1: 1: Enable . 10: Dual Role 1: Mask
. Try.SNK 10: High :
Powersaving 11: Dual Role 2 Interrupts
supported
Detach Event| Attach Event
031 | Interrupt 00000000 reserved 1. Ch Mo Interrupt
P \Clear 4 08¢ | 1. Change from
rom
detached to
attached to attached
detached
VBUS
detection
(Portisa |Charging current detection .
Device or in (Port is a Device) Attached Port Status Plug polarity
accessory
mode)
04H |CC status|Read 00000000 000: Standby
0: Vbus not 00: Standby 8(1)(1) g(e):ice 00: Standby
detected 01: Default 01 1: Audio 01: CC1 connected
1: Vbus 10: Medium ) 10: CC2 connected
detected 11: High 100: Debug Accessory 11: undetermined
' 101: Device with Active ’
cable

In I2C mode, PI5USB30216C will initialize to device mode when powered up, Bit 1and Bit 2 of the register 02H is 00 whenever the
Port is GND, VDD or floating.

PISUSB30216C
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Connection State Diagram: SRC
Directed
from any
state
AudioAceessory
AudioAcc Removed
Unattached.SRC
Debughcc Removed
Connection
Detected | Audiofcc
Detected for DebughAccessory
tCCOebounce
) Debughcc
Connection Detected for
Removed | AttachWait.SRC tCCDebounce
Sink Detected for
tCCDebounce
Sink
Removed
Attached.SRC
PISUSB30216C www.diodes.com June 2022
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Connection State Diagram: SNK (Accessory Detection is disable)
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PI5USB30216C

Diretisd
from any

Sate
Unattached.SNK

Dead
Battery
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Connection State Diagram: SNK (Accessory Detection is enable)

Directed from

N

any state

Unattached
Accessory

Debu sﬁf DebugAccessory

T AudioAce
Detected for
tOCDebounce
I'_'Iebugﬁ.cc
AttachWait Detected for
| f— LACCessory tOCDebounce

|| Removed
1

AttachWait. SMNE

, tCCDebounce
| and VBUS
Detected

Attached SNK

PISUSB30216C www.diodes.com
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Connection State Diagram: DRP

Directed from

any state —,
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PI5USB30216C

Directed from

DRP Toggle
any state P
N -
Dead
Battery
|

AttachWait. SHK

| tOCDebounce

\ and VBUS

\ VEUS Detected
Removed

— = Aud u}Acce@

Auciuﬁc\: Ra'nmred

Connection
Detected

DEbug.Pu:l: H:Erm'.'ed
Audiod oo

| Detected for

\ | DebugAccessory
||:CC Debounce

| Debughce
| Detected for
tOCDebounce

AttachWait.SRC

Sink Dectected for
tOCDebounce

Attached.SRC

PISUSB30216C
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Connection State Diagram: DRP with Try.SRC Supported
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PI5USB30216C

Directed from

any state —s\l

Directed from DAF Toggle
any state W e
Dead [ —
CRP Toggle
Battery o

-

tOCDebounce
and VBUS

tCDebounce
and VBUS
Detected

Source Detected
for toCDebounce
and VBUS
Detected
Received PS_ROY
from original Source
for USB PD PR_Swap

Connection
Detected | audiatce

——— M AudioAccessory |

'. Detected for
',tiI Debounce

AttachWait 5RC

Audiofoc Hemed__,rj

DebugAce Removed

/@”gﬂ’:m@

Del:l.lgn'-".:c
| Detected for
tCCDebounce

Sink Dectected for

PISUSB30216C
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PI5USB30216C
Connection State Diagram: DRP with Try.SNK Supported
Directed from — T
any state — ;
J -4 AudioAccessory |
" AudioAcc Removed T
Directed from DRP Toggle B , vor tcChebounce .~
any state — R — _
\ - onnectl .-"A sio DebugAcc Removed——
Dead | , \ onnection | AudioAcc y
Battery | DRP Toggle *._Detected | Detected for o
| { e tCCDebounce -
\ { T | DebugAccessory |
T ——— | Connection Debughcc /
— R Removed : Detected for "
— —  NEmcwed AttachWait.S5RC +CC Dabounce _
:'%ource Source Removed | Sink Detected for .
i \ Iy o | Sink Detected fi
[potacted ) _forPD0chounce tccDebounceand | | \Cpehounce
| prefer to be sink
Source Detected .
for tPDDebounce -~ - S |
and VBUS | Moo N f
1 " ot - ", ]
Detected TrySNK \ !
) P Sink
AttachWait.SMK Ay Source not Remaoved °
- . " Detected for Attached SRC
[ | tCCDebounce & [ tPDDebounce - ached.
:l and VBUS | after tORPTry
I'. VBUS Detected |
| Removed tDRPTry and *, ___."__ -
kY Sink not / - "< Sink Detected for
Detected | Trywait.SRC | tPDDebounce
Attached.SNK A .
Part Marking
FN: PI5USB30216CXUAE
FN
*
Z
Z: Die Rev
*: One-letter shortened
datecode per MA-1251
PISUSB30216C www.diodes.com June 2022
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Packaging Mechanical
12-QFN (XUA)
C0.10X45"
e 12 11| 10 e ;

g1 [}
] |
3 4 5 6 3
D Al e | L1(4X)
A3 BOTTOM VIEW
TOP VIEW A r
3 =<
SYMBOLS | MIN. | NOM.| MAX. P ST Q
A 0.30 | 0.35 | 0.40 NERE b
Q= 5
A 0.00 002 005 = g ] ! I
w - - I — b
A3 0.127 REF. 2 o
o s To20 [028 S ] ]
D 1.55 | 1.60 | 1.65 3 |
>
E 1.55 | 1.60 | 1.65 g l
e 0.40 BSC p
L 0.25 | 0.30 | 0.35 0.80(4X 220
L1 0.45 | 0.50 | 0.55 -
RECOMMENDED LAND PATTERN
DATE: 04/21/22
NOTE : DESCRIPTION: X2-QFN1616-12
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. REFER JEDEC M0O-288 PACKAGE CODE: XUA (XUA12)
3. RECOMMENDED LAND PATTERN IS FOR REFERENCE ONLY. DOCUMENT CONTROL #: PD-2167 REVISION: B

For latest package information:
Please see http://www.diodes.com/design/support/packaging/pericom-packaging/packaging-mechanicals-and-thermal-characteristics/.

Ordering Information

Ordering Number Package Code Package Description
PI5SUSB30216CXUAEX XUA X2-QFN1616-12
Notes:

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.

2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and
Lead-free.

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + CI) and
<1000ppm antimony compounds.

4. E =Pb-free and Green

s. X suffix = Tape/Reel

PISUSB30216C www.diodes.com June 2022
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IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH
REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY
RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes’ products described
herein and application examples. Diodes does not assume any liability arising out of the application or use of this document or any product
described herein. This document is intended for skilled and technically trained engineering customers and users who design with Diodes’ products.
Diodes’ products may be used to facilitate safety-related applications; however, in all instances customers and users are responsible for (a)
selecting the appropriate Diodes products for their applications, (b) evaluating the suitability of Diodes’ products for their intended applications, (c)
ensuring their applications, which incorporate Diodes’ products, comply the applicable legal and regulatory requirements as well as safety and
functional-safety related standards, and (d) ensuring they design with appropriate safeguards (including testing, validation, quality control techniques,
redundancy, malfunction prevention, and appropriate treatment for aging degradation) to minimize the risks associated with their applications.

3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by Diodes from time to
time. Any customer or user of this document or products described herein will assume all risks and liabilities associated with such use, and will hold
Diodes and all companies whose products are represented herein or on Diodes’ websites, harmless against all damages and liabilities.

4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent applications.
Product names and markings noted herein may also be covered by one or more United States, international or foreign trademarks and trademark
applications. Diodes does not convey any license under any of its intellectual property rights or the rights of any third parties (including third parties
whose products and services may be described in this document or on Diodes’ website) under this document.

5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale (https://www.diodes.com/about/company/terms-and-
conditions/terms-and-conditions-of-sales/) or other applicable terms. This document does not alter or expand the applicable warranties provided by
Diodes. Diodes does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.

6. Diodes’ products and technology may not be used for or incorporated into any products or systems whose manufacture, use or sale is prohibited
under any applicable laws and regulations. Should customers or users use Diodes’ products in contravention of any applicable laws or regulations,
or for any unintended or unauthorized application, customers and users will (a) be solely responsible for any damages, losses or penalties arising in
connection therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless against any and all
claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with the applicable laws
and regulations, as well as any unintended or unauthorized application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain technical
inaccuracies, omissions and typographical errors. Diodes does not warrant that information contained in this document is error-free and Diodes is
under no obligation to update or otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make modifications,
enhancements, improvements, corrections or other changes without further notice to this document and any product described herein. This
document is written in English but may be translated into multiple languages for reference. Only the English version of this document is the final and
determinative format released by Diodes.

8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is prohibited.
Diodes assumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such unauthorized use.

9. This Notice may be periodically updated with the most recent version available at https://www.diodes.com/about/company/terms-and-

conditions/important-notice

DIODES is a trademark of Diodes Incorporated in the United States and other countries.
The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries.
© 2022 Diodes Incorporated. All Rights Reserved.

www.diodes.com
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