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Type-C PD System Platform
 System Platform (Board Size L:110mm ; W:38mm)



USB PD for Wall Adapter (Type C)

VLI VP-300



VLI VP300 Application
 Example of Application 

P1203EV



VP300 for Wall Adapter (Type C)

Introduction

The VP300 is a USB Power Delivery controller which is compliant with USB 
Type-C Cable Connector Specification Release 1.2 and USB Power Delivery 
Specification Revision 2_0 V1.0.

The VP300 could automatic detect the attachment and detachment of Type-
C port to negotiate capabilities and to support up to 100W (20V * 5A) of 
power over Type-C connector and Cable.



VP-300 for USB PD (Type C) Controller
Features
 Automatic detection the attachment and detachment of Type-C port.

 Provide the selection of VBUS PD (5V/5A~20V/5A) profile capabilities.

 Support baseband BMC Hardware Coding/De-coding for USB PD Type-C specification.

 Provide VCONN application with maximum 70 m-W (Application to E-Marked Cable).

 Support Battery Charge 1.2 and Quick Charge 3.0 specification.

 High Integration for VLI-VP300
LDO-5V, TL431,  Current –Sensing Amplifier,  Quick-Discharge pre-driver, 10bits-ADC,
VBUS-EN pre-driver,  VBUS cable compensation

 High Safety for VLI-VP300 
• VBUS  Over Voltage sensing. (OVP: first level and second level protection)
• VBUS  Over Current sensing. (OCP: first level and second level protection)
• VBUS  Under Voltage sensing. (UVP: first level and second level protection)
• VBUS  Short-Circuit  sensing. (SCP: second level protection)
• VP300 Chip Over Temperature sensing. (OTP: first level protection)

 Provide the system Error Handle Algorithm.



VP-300 for Wall Adapter USB PD (Type C) Controller
 System safety features and power mode features

Normal ModeI-Threshold8 and Delay-Time8(uS)VBUS     S.C.PHardware comparator for VBUS short circuit protection

Normal ModeI-Threshold9 and Delay-Time9(S)System  O.T.PInternal thermal sensing protection

Normal ModeResistances m-ΩTBDCable Resistances compensation

Normal ModeResistances m-ΩTBDR-sense Resistances compensation

Shutdown ModeNASystem FaultExternal P-MOSFET failure or loss of P-MOSFET 
control

Shutdown ModeNASystem FaultFailed voltage and current measurement

Shutdown ModeRetry-Times System FaultSafety for VBUS over voltage protection

Shutdown ModeRetry-Times System FaultSafety for VBUS over current protection

VBUS Compensation

Second Level (Critical Level) Protection
Normal ModeNASystem  I.S.RWatchdog timer protection

Normal ModeI-Threshold7and Delay-Time7(mS)VCONN  O.C.PHardware comparator for VCONN over current protection

Normal ModeI-Threshold6 and Delay-Time6(mS)VBUS     O.C.PHardware comparator for VBUS over current protection

Normal ModeI-Threshold5 and Delay-Time5(S) VBUS     O.C.PFirmware ADC for VBUS over current protection

Normal ModeV-Threshold4 and Delay-Time4(mS)VBUS     U.V.PHardware comparator for VBUS under voltage protection

Normal ModeV-Threshold3 and Delay-Time3(S) VBUS     U.V.PFirmware ADC for VBUS under voltage protection

Normal ModeV-Threshold2 and Delay-Time2(mS)VBUS     O.V.PHardware comparator for VBUS over voltage protection

Normal ModeV-Threshold1 and Delay-Time1(S) VBUS     O.V.PFirmware ADC for VBUS over voltage protection

First Level (Warning Level) Protection

Power ModeProgrammableSafety Features

In this mode, the external P-MOSFET is disabled and VCC will be vsafe5V. (Support LED display)Shutdown Mode

The VP-300 performs as in normal mode but at a dramatically reduced clock rate(32KHz) to lower power consumption.
All safety circuitry remains hardware functional in this mode.

Suspend Mode

The VP-300 performs PD-functions, measurements and protections. The Type-C PD wall adapter is fully functional in this mode.Normal Mode

DescriptionPower Mode



Power  Supply (Source Requirements)

 Source Bulk Capacitance
[Parameters]:

Dedicated supplyuF10cSrcBulk

DescriptionUNITMAXTYPMINParameter

cSrcBulk > 10uF



Power  Supply (Source Requirements)

 Positive Voltage Transitions
[Parameters]:

Positive slew rate < +30 mV/usmV/us30NAcSrcSlewPos

tSrcSettle < 275msms275NAT0  tSrcSettle

vSrcNew Tolerance limitation%+5-5vSrcNew

vSrcNew upper/lower bound limitationV+0.5-0.5vSrcValid

tSrcReady < 285msms285NAT0  tSrcReady

DescriptionUNITMAXTYPMINParameter

+-5%
+-0.5V

275ms

285ms

Positive
+30 mV//us



Power  Supply (Source Requirements)
 Negative Voltage Transitions

[Parameters]:

Negative slew rate < -30 mV/usmV/us-30NAcSrcSlewNeg

tSrcSettle < 275msms275NAT0  tSrcSettle

vSrcNew Tolerance limitation%+5-5vSrcNew

vSrcNew upper/lower bound limitationV+0.5-0.5vSrcValid

tSrcReady < 285msms285NAT0  tSrcReady

DescriptionUNITMAXTYPMINParameter

Negative
-30 mV//us

+-5% +-0.5V

275ms

285ms



Power  Supply (Source Requirements)
 Response to Hard Reset

[Parameters]:

tSafe5V < 275msms275NAT0  tSafe5V

vSrcNeg Voltage MAX:0V+(-0.3V)V-0.3NAvSrcNeg

tSafe0V < 650msms650NAT0  tSafe0V

vSafe0V  Voltage MAX:0V+0.8VV+0.80vSafe0V

660ms < tSrcRecover < 1s (control by PD-Controller)s10.66tSrcRecover

vSrcOld Voltage MAX:20V+5%%+5-5Old Voltage

vSafe5V  Voltage MAX:5V+5%%+5-5vSafe5V

tSrcTurnOn < 275msms275NAtSrcTurnOn

DescriptionUNITMAXTYPMINParameter

Old Voltage
(20V+5%)

5V+5%

+0.8V

-0.3V

275ms

650ms
MAX:1S MAX:275ms



USB PD for Wall Adapter (Type C) System (Source Requirements)

 Increasing the Current
[Parameters]:

t1 < 285msms285NAtSrcReady (t1)

DescriptionUNITMAXTYPMINParameter

The power supply shall be ready to 
operate at the new power level within 
tSrcReady (t1)

V-old V-old



USB PD for Wall Adapter (Type C) System (Source Requirements)

 Increasing the Voltage
[Parameters]:

t2 < 285msms285NAtSrcReady (t2)

DescriptionUNITMAXTYPMINParameter

The power supply shall be ready 
to operate at the new power level 
within tSrcReady (t2)

t2

V-old

V-new



USB PD for Wall Adapter (Type C) System (Source Requirements)
 Increasing the Voltage and Current

[Parameters]:

t2 < 285msms285NAtSrcReady (t2)

DescriptionUNITMAXTYPMINParameter

The power supply shall be ready 
to operate at the new power level 
within tSrcReady (t2)

t2

V-old

V-new



USB PD for Wall Adapter (Type C) System (Source Requirements)
 Increasing the Voltage and Decreasing the Current

[Parameters]:

t2 < 285msms285NAtSrcReady (t2)

DescriptionUNITMAXTYPMINParameter

The power supply shall be ready 
to operate at the new power level 
within tSrcReady (t2)

V-old

V-new
t2



USB PD for Wall Adapter (Type C) System (Source Requirements)
 Decreasing the Voltage and Increasing the Current

[Parameters]:

t2 < 285msms285NAtSrcReady (t2)

DescriptionUNITMAXTYPMINParameter

The power supply shall be ready 
to operate at the new power level 
within tSrcReady (t2)

V-old
V-new

t2



USB PD for Wall Adapter (Type C) System (Source Requirements)

 Decreasing the Current
[Parameters]:

t2 < 285msms285NAtSrcReady (t2)

DescriptionUNITMAXTYPMINParameter

The power supply shall be ready to 
operate at the new power level within 
tSrcReady (t2)

V-old V-old



USB PD for Wall Adapter (Type C) System (Source Requirements)

 Decreasing the Voltage 
[Parameters]:

t2 < 285msms285NAtSrcReady (t2)

DescriptionUNITMAXTYPMINParameter

The power supply shall be ready 
to operate at the new power level 
within tSrcReady (t2)

V-old
V-new

t2



USB PD for Wall Adapter (Type C) System (Source Requirements)

 Decreasing the Voltage and the Current
[Parameters]:

t2 < 285msms285NAtSrcReady (t2)

DescriptionUNITMAXTYPMINParameter

The power supply shall be ready 
to operate at the new power level 
within tSrcReady (t2)

V-old
V-new

t2



USB PD for Wall Adapter (Type C) System (Source Requirements)

 GotoMin Current Decrease
[Parameters]:

t2 < 285msms285NAtSrcReady (t2)

DescriptionUNITMAXTYPMINParameter

The power supply shall be ready to 
operate at the new power level 
within tSrcReady (t2)

V-old V-old



USB PD for Wall Adapter (Type C) System (Source Requirements)
 Source Initiated Hard Reset

[Parameters]:

tSafe5V < 275msms275NAT0  tSafe5V

vSrcNeg Voltage MAX:0V+(-0.3V)V-0.3NAvSrcNeg

tSafe0V < 650msms650NAT0  tSafe0V(t1)

vSafe0V  Voltage MAX:0V+0.8VV+0.80vSafe0V

660ms < tSrcRecover < 1s (control by PD-Controller)s10.66tSrcRecover

vSrcOld Voltage MAX:20V+5%%+5-5Old Voltage

vSafe5V  Voltage MAX:5V+5%%+5-5vSafe5V

tSrcTurnOn < 275msms275NAtSrcTurnOn(t3)

DescriptionUNITMAXTYPMINParameter

The transition to vSafe0V 
shall occur at tSafe0V (t1)

t1V-old vSafe0v

MAX:1S

vSafe5vt3

The transition to vSafe5V shall 
occur at tSrcTurnOn (t3)



USB PD for Wall Adapter (Type C) System (Source Requirements)
 Sink Initiated Hard Reset

[Parameters]:

tSafe5V < 275msms275NAT0  tSafe5V

vSrcNeg Voltage MAX:0V+(-0.3V)V-0.3NAvSrcNeg

tSafe0V < 650msms650NAT0  tSafe0V(t2)

vSafe0V  Voltage MAX:0V+0.8VV+0.80vSafe0V

660ms < tSrcRecover < 1s (control by PD-Controller)s10.66tSrcRecover

vSrcOld Voltage MAX:20V+5%%+5-5Old Voltage

vSafe5V  Voltage MAX:5V+5%%+5-5vSafe5V

tSrcTurnOn < 275msms275NAtSrcTurnOn(t3)

DescriptionUNITMAXTYPMINParameter

The transition to vSafe0V 
shall occur at tSafe0V (t2)

t2

The transition to vSafe5V 
shall occur at tSrcTurnOn (t3)

t3V-old

MAX:1S

vSafe0v
vSafe5v



USB PD for Wall Adapter (Type C) System (Source Requirements)

 No change in Current or Voltage
[Parameters]: No



USB-PD Compliance (Test by using Ellisys-EX350x)
Source (UUT): VLI-VT3512+DIODES-Power_Adapter

DIODES
Power 

Adapter
(5V/9V/15V/20V)

VLI VP-300

Ellisys-EX350x &
VP-300 Wall Charger

Ellysis-EX350 compliance

12.11.1POW-SRC-LOAD-P-PC
12.11.4 POW-SRC-NOIS-P-PC

12.11.9 POW-SRC-TRANS-P-PC
12.11.27 Hard Reset Tests



USB-PD Compliance (Test by using Ellisys-EX350x)

 Ellisys-EX350x



USB-PD Compliance (Test by using Ellisys-EX350x)



USB-PD Compliance (Test by using Ellisys-EX350x)



USB-PD Compliance (Test by using MQP-Packet-Master)
Source (UUT): VLI-VT3512+DIODES-Power_Adapter

DIODES
Power 

Adapter
(5V/9V/15V/20V)

VLI VP-300

MQP Packet Master &
VP-300 Wall Charger



USB-PD Compliance (Test by using MQP-Packet-Master)



USB-PD Compliance (Test by using MQP-Packet-Master)



USB-PD Compliance (Test by using MQP-Packet-Master)



USB-PD Compliance (Test by using MQP-Packet-Master)

 Eye Diagram (BMC)



USB-PD Compliance (PDO Transition Test)

 [Positive] POW-SRC-TRANS-P: +5V  +9V

7000mV/17.48ms < +30 mV/usmV/us30+0.4NAcSrcSlewPos

tSnkTransitionmsNA20msNAT0  tSrcSettle

vSrcNew Tolerance limitation%+5+0.8-5vSrcNew

vSrcNew upper/lower bound limitationV+0.5+0.1-0.5vSrcValid

tSrcReady(60ms) < 285msms28560msNAT0  tSrcReady

DescriptionUNITMAXMeasureminParameter



USB-PD Compliance (PDO Transition Test)

 [Positive] POW-SRC-TRANS-P: +5V  +15V

15000mV/20.48ms < +30 mV/usmV/us30+0.75NAcSrcSlewPos

tSnkTransitionmsNA20msNAT0  tSrcSettle

vSrcNew Tolerance limitation%+5+0.5-5vSrcNew

vSrcNew upper/lower bound limitationV+0.5+0.1-0.5vSrcValid

tSrcReady(60ms) < 285msms28560msNAT0  tSrcReady

DescriptionUNITMAXMeasureminParameter



USB-PD Compliance (PDO Transition Test)

 [Positive] POW-SRC-TRANS-P: +5V  +20V

15000mV/20.48ms < +30 mV/usmV/us30+0.75NAcSrcSlewPos

tSnkTransitionmsNA20msNAT0  tSrcSettle

vSrcNew Tolerance limitation%+5+0.5-5vSrcNew

vSrcNew upper/lower bound limitationV+0.5+0.1-0.5vSrcValid

tSrcReady(60ms) < 285msms28560msNAT0  tSrcReady

DescriptionUNITMAXMeasureminParameter



USB-PD Compliance (PDO Transition Test)
 [Negative] POW-SRC-TRANS-P: +20V +5V

-7000mV/36.48ms > -30 mV/usmV/us-30-0.2NAcSrcSlewNeg

tSnkTransitionmsNA20msNAT0  tSrcSettle

vSrcNew Tolerance limitation%+5+2.0-5vSrcNew

vSrcNew upper/lower bound limitationV+0.5+0.1-0.5vSrcValid

tSrcReady(60ms) < 285msms28560msNAT0  tSrcReady

DescriptionUNITMAXMeasureminParameter



USB-PD Compliance (PDO Transition Test)
 [Negative] POW-SRC-TRANS-P: +20V +9V

-7000mV/36.48ms > -30 mV/usmV/us-30-0.2NAcSrcSlewNeg

tSnkTransitionmsNA20msNAT0  tSrcSettle

vSrcNew Tolerance limitation%+5+2.0-5vSrcNew

vSrcNew upper/lower bound limitationV+0.5+0.1-0.5vSrcValid

tSrcReady(60ms) < 285msms28560msNAT0  tSrcReady

DescriptionUNITMAXMeasureminParameter



USB-PD Compliance (PDO Transition Test)
 [Negative] POW-SRC-TRANS-P: +20V +15V

-7000mV/36.48ms > -30 mV/usmV/us-30-0.2NAcSrcSlewNeg

tSnkTransitionmsNA20msNAT0  tSrcSettle

vSrcNew Tolerance limitation%+5+2.0-5vSrcNew

vSrcNew upper/lower bound limitationV+0.5+0.1-0.5vSrcValid

tSrcReady(60ms) < 285msms28560msNAT0  tSrcReady

DescriptionUNITMAXMeasureminParameter



USB-PD Compliance  (Hard Reset Tests)
Source (UUT): VLI-VT3512+DIODES-Power_Adapter

A source performs a hard reset (HR) for one of the following reason:
1.No-Response-Timer timeout & HR-Counter < n-HR-Counter
2.Hard Reset request from Device Policy Manager
3.Sender-Response-Timer Timeout
4.Transmission Error indication from protocol Layer
5.Ping massage not sent after retries (No Good-CRC received) HR
6.OCP/OVP/OTP protection event

tSafe5V < 275msms27550msNAT0  tSafe5V

vSrcNeg Voltage MAX:0V+(-0.3V)V-0.30NAvSrcNeg

tSafe0V < 650msms650120msNAT0  tSafe0V(t1)

vSafe0V  Voltage MAX:0V+0.8VV+0.800vSafe0V

660ms < tSrcRecover < 1s (control by PD-Controller)s1682ms0.66tSrcRecover

vSrcOld Voltage MAX:20V+5%%+5+0.5-5Old Voltage

vSafe5V  Voltage MAX:5V+5%%+5+2.0-5vSafe5V

tSrcTurnOn < 275msms27590msNAtSrcTurnOn(t3)

DescriptionUNITMAXMeasureMINParameter



USB-PD Compliance (Test by using Granite River Labs)
 USB PD Protocol Decode Report

VLI VP-300

VLI VP-300

GRANITE River testing
VP-300 Wall Charger



USB-PD Compliance (Test by using GRL)

 USB PD Protocol Decode Software



USB-PD Compliance (Test by using GRL)

 USB PD Protocol Decode Software



USB-PD Compliance (Test by using GRL)

 BMC Eye Diagram



Type-C PD Device test list (Summary)

NA●NA●5. UFP send SOPP Discover Identity ACK Packet
and received SOPP Good-CRC Packet

●●●●Hard-Reset test

●●●●Dead-Battery Test

NANANANASource Power OCP/ OVP test

Other Function test

●●●●12. DFP PE-SRC-Ready
and send PS_RDY Message to UFP

●

(Object4/3A)
●

(Object4/3A)
●

(Object4/1.4A)
●

(Object4/1.4A)
11.  DFP PE-SRC-Transition-Supply

and UFP Send Accept Message

●●●●10. DFP PE-SRC-Negotiate-Capability
and can be met

●●●●9. DFP Request Message received

●●●●8. DFP PE-SRC-Send-Capabilities
and UFP Send Good-CRC Message
(fixed 5V, 9V, 15V, 20V  @3A)

●●●●7. Error Handle process

●●●●6. Vsafe5V Enable

●●●●4. DFP send SOPP Discover Identity Packet
and received SOPP Good-CRC Packet

●●●●3. t-VCONN < -30ms

●●●●2.VCONN Enable

●●●●1.Detect Rd / Ra at CC1 or CC2

Google
Chrome-Book

Google: Chrome-Book
VLI : E-marker

Apple
MAC-Book

Apple :  MAC-Book
VLI : E-marker

Test Procedure
(DFP-Source)

● : Workable ×: Can’t Work



Apple MAC Book (TYPE-C)
 VBUS: 20V @ 1.4A (Apple MAC Object-4 charging mode)

Apple MAC
Book

PD TYPE-C 60W Adapter



Apple MAC Book (TYPE-C)

 MAC-Book Protocol (Charging VBUS:20V@1.5A)

Type-C
Connection-FSM

PE-FSM
Send-Capability / 

Request

PE-FSM
Transition-Supply / PS-Ready



Google Chrome Book (TYPE-C)

 Chrome-Book Protocol (Charging VBUS:20V@3A)

Type-C
Connection-FSM

PE-FSM
Send-Capability / 

Request

PE-FSM
Transition-Supply / PS-Ready



AC-DC Adapter (60W) Performance Validation
 System Performance Test Specification

TBDConstant Current

TBDStorage and Vibration Environment Test

Reliability

TBDFeedback Loop Fault protection

TBDO.V.P / S.C.P /O.P.P

Output VBUS:  20V/15V/9V/5VTBDLoad Transient and Cycling test

Output VBUS:  20V/15V/9V/5VTBDHold Up Time

Output VBUS:  20V/15V/9V/5V30mV / usOutput Voltage Rising / Falling  Time

Output VBUS:  20V/15V/9V/5VOutput Voltage+-5%Load Regulation / Cross Regulation

Output VBUS:  20V/15V/9V/5V50mV & 200mVOutput Ripple & Noise

Safety Protections

TBDMTBF

Output Characteristics

TBDBrown-in and Brown-Out 

TBDStart-up Time

TBDEfficiency (Stand-By)

TBDEfficiency (MAX Load)

Output VBUS:  20V/15V/9V/5VOutput Voltage+-5%Line Regulation / Cross Regulation

TBDInput Power / Input Current

30A MAXINRUSH CURRENT

TUV SPECHI-POT

Input Characteristics

RESULTOUTPUTSPEC.TEST ITEM



Type-C USB Device test list (Summary)

Samsung-PAD 
(Micro-B  Header)

Samsung-GALAXY 
Mobil Phone

HTC-Butterfly
Mobil Phone

Apple-Phone 3G
Mobil Phone

Sony Ericsson
XPERIA-Z3

mi(小米)
Mobil Phone

HUAWEI
(Mobil Phone)

Samsung Charging

AC  Mode
(5V@ > 500mA)

Quick Charging
Qc3.0 Mode

(5V/9V/15V/20V)

Apple Charging
AC-2.4A Mode

(5V@2.4A)

DCP Charging
AC Mode

(5V@ >500mA)

Type-C Charging
AC Mode

(5V@3A/5V@1.5A)

Charging Mode

Device Type



VLI-VP300 Type-C PD wall charger functional flowchart (Source)

If (Apple Mode)

Firmware runs QC3.0 
Optimization algorithm

Set PD Engine Process

Portable Device is 
presented as Sink-(UFP)

CSTATE-Attached-DFP:
(Rd) UFP has been already detected

NO

YES
NO

Apple Charging Mode setting
DP2.7V / DM2.7V

Apple Device Charging Mode
(5V/2.4A)

Ready State
Wait for detached

Samsung Charging Mode setting
DP Short DM with +1.2V

If (Samsung Mode)
YES

Samsung Charging Mode
(5V/1.5A)

Ready State
Wait for detached

HVDCP Charging Mode setting
DP Short DM with 20Ω;Pull down DP to Rdat-lkg

Start glitch filter timer, minimum 1 second

If (USB-PD support)

NO

If (HVDCP detected)
(DP>0.4V&DP<2V)

YES

Disable PD engine
PE_SRC_Disabled

Ready State
Wait for detached

QC3.0 Charging Mode setting
Open DP and DM; Pull down DM to Rdm-dwm

Glitch filter timer expired

YES

NO
If (USB-PD contracted)

HVDCP fourth detection voltage
D+(0.6v),D-(0.6v) Vout:12V
D+(3.3v),D-(0.6v) Vout:9V

D+(0.6v),D-(3.3v)Continuous mode
D+(3.3v),D-(3.3v) Vout:20V
D+(0.6v),D-(GND) Vout:5V

NO

Ready State
Wait for detached

Evaluation of  sink request
PD SRC_Negotiate_Capability

YES

If (Accept GOODCRC)

YES

NO

Output new Capability
PE_SRC_Transition_Supply

Ready State
Wait for detached

USB Type-C 5V/3A
USB Type-C 5V/1.5A

USB2.0 Charging Mode 5V/500mA
USB3.0 Charging Mode 5V/900mA

If (DP>Vdat_ref[0.4V])

NO

YES

Firmware runs PD Policy State Machine 
Optimization algorithm

If (Disable
Apple Mode)NO

YES

Get Sink Capabilities Request
PE_SRC_Get_Sink_Cap

VIA-Labs 
HVDCP (QC3.0) Wall Adapter Functional Flowchart

Confidential

Quick Charging 3.0 and B.C 1.2 Specification
(Apple Charging / Samsung Charging Mode)

USB Power Delivery Specification R2_0 V1.2RC3
And

Type-C Cable Connector Specification Release 1.2

USB Type-C 5V/3A
USB Type-C 5V/1.5A

USB2.0 Charging Mode 5V/500mA
USB3.0 Charging Mode 5V/900mA

If (Disable
Samsung Mode)

YES

Confidential

Confidential

Confidential


