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USB PD for Wall Adapter (Type C)
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VLI VP300 Application

Example of Application
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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.
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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.

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

. ngh 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.

*
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VP-300 for Wall Adapter USB PD (Type C) Controller

System safety features and power mode features

Safety Features

Programmable

Power Mode

First Level (Warning Level) Protection

Firmware ADC for VBUS over voltage protection VBUS O.V.P V-Threshold1 and Delay-Time1(S) Normal Mode
Hardware comparator for VBUS over voltage protection VBUS O.V.P V-Threshold2 and Delay-Time2(mS) Normal Mode
Firmware ADC for VBUS under voltage protection VBUS U.V.P V-Threshold3 and Delay-Time3(S) Normal Mode
Hardware comparator for VBUS under voltage protection VBUS U.V.P V-Threshold4 and Delay-Time4(mS) Normal Mode
Firmware ADC for VBUS over current protection VBUS O.C.P I-Threshold5 and Delay-Time5(S) Normal Mode
Hardware comparator for VBUS over current protection VBUS O.C.P I-Threshold6 and Delay-Time6(mS) Normal Mode
Hardware comparator for VCONN over current protection VCONN O.C.P I-Threshold7and Delay-Time7(mS) Normal Mode
Hardware comparator for VBUS short circuit protection VBUS S.C.P I-Threshold8 and Delay-Time8(uS) Normal Mode
Internal thermal sensing protection System O.T.P I-Threshold9 and Delay-Time9(S) Normal Mode
Watchdog timer protection System I.S.R NA Normal Mode
Second Level (Critical Level) Protection

Safety for VBUS over voltage protection System Fault Retry-Times Shutdown Mode
Safety for VBUS over current protection System Fault Retry-Times Shutdown Mode
Failed voltage and current measurement System Fault NA Shutdown Mode
External P-MOSFET failure or loss of P-MOSFET System Fault NA Shutdown Mode

control

VBUS Compensation

R-sense Resistances compensation

TBD

Resistances m-()

Normal Mode

Cable Resistances compensation

TBD

Resistances m-()

Normal Mode

Normal Mode

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

Suspend 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.

Shutdown Mode

In this mode, the external P-MOSFET is disabled and VCC will be vsafe5V. (Support LED display)
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Power Supply (Source Requirements)

. Source Bulk Capacitance
[Parameters]:
Parameter MIN | TYP [ MAX | UNIT Description
cSrcBulk 10 uF Dedicated supply

Figure 7-1 Placement of Source Bulk Capacitance

SOURCE CABLE
7

Power COhmic

Supply ‘ Interconnect

} GMD

SHIELD SHIELD

| Source Bulk Capacitance cSrcBulk > 10uF

T rlgolatian is anly required whara BFSK avar Va s signaling is ir & amitted

7O VIA Labs, Inc.

L Y ,J } www.Viaslabs.com

VLFCONFIDENTIAL & PH




Power Supply (Source Requirements)

. Positive Voltage Transitions
[Parameters]:

Parameter MIN | TYP MAX UNIT Description
vSrcNew -5 +5 % vSrcNew Tolerance limitation
vSrcValid -0.5 +0.5 \'} vSrcNew upper/lower bound limitation

cSrcSlewPos NA 30 mV/us Positive slew rate < +30 mV/us

TO > tSrcSettle NA 275 ms tSrcSettle < 275ms
TO > tSrcReady NA 285 ms tSrcReady < 285ms

Figure 7-2 Transition Envelope for Positive Voltage Transitions
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Power Supply (Source Requirements)

° Negative Voltage Transitions
[Parameters]:

Parameter MIN | TYP | MAX UNIT Description
vSrcNew -5 +5 % vSrcNew Tolerance limitation
vSrcValid -0.5 +0.5 Vv vSrcNew upper/lower bound limitation
cSrcSlewNeg NA -30 mV/us Negative slew rate < -30 mV/us
TO > tSrcSettle NA 275 ms tSrcSettle < 275ms
TO > tSrcReady NA 285 ms tSrcReady < 285ms

Figure 7-3 Transition Envelope for Negative Voltage Transitions
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Power Supply (Source Requirements)

. Response to Hard Reset
[Parameters]:
Parameter MIN ( TYP MAX UNIT Description
Old Voltage -5 +5 % vSrcOld Voltage MAX:20V+5%
vSafe5V -5 +5 % vSafe5V Voltage MAX:5V+5%
vSafeOV 0 +0.8 \'} vSafeOV Voltage MAX:0V+0.8V
vSrcNeg NA -0.3 \'} vSrcNeg Voltage MAX:0V+(-0.3V)
TO > tSafe5V NA 275 ms tSafe5V < 275ms
TO > tSafeOV NA 650 ms tSafe0V < 650ms
tSrcRecover 0.66 1 s 660ms < tSrcRecover < 1s (control by PD-Controller)
tSrcTurnOn NA 275 ms tSrcTurnOn < 275ms

Figure 7-4 Source Response to Hard I.Resei{
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USB PD for Wall Adapter (Type C) System (Source Requirements)

. Increasing the Current
[Parameters]:
Parameter MIN TYP MAX UNIT Description
tSrcReady (t1) NA 285 ms tl < 285ms

Figure 7-10 Transition Diagram for Increasing the Current
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USB PD for Wall Adapter (Type C) System (Source Requirements)

. Increasing the Voltage
[Parameters]:
Parameter MIN | TYP | MAX UNIT Description
tSrcReady (t2) NA 285 ms t2 < 285ms

Figure 7-11 Transition Diagram for Increasing the Voltage
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USB PD for Wall Adapter (Type C) System (Source Requirements)

. Increasing the Voltage and Current
[Parameters]:
Parameter MIN TYP MAX UNIT Description
tSrcReady (t2) NA 285 ms t2 < 285ms

Figure 7-12 Transition Diagram for Increasing the Voltage and Current
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USB PD for Wall Adapter (Type C) System (Source Requirements)

. Increasing the Voltage and Decreasing the Current
[Parameters]:
Parameter MIN TYP MAX UNIT Description
tSrcReady (t2) NA 285 ms t2 < 285ms

Figure 7-13 Transition Diagram for Increasing the Voltage and Decreasing the Current
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USB PD for Wall Adapter (Type C) System (Source Requirements)

. Decreasing the Voltage and Increasing the Current
[Parameters]:
Parameter MIN TYP MAX UNIT Description
tSrcReady (t2) NA 285 ms t2 < 285ms

Figure 7-14 Transition Diagram for Decreasing the Voltage and Increasing the Current
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USB PD for Wall Adapter (Type C) System (Source Requirements)

. Decreasing the Current
[Parameters]:
Parameter MIN TYP MAX UNIT Description
tSrcReady (t2) NA 285 ms t2 < 285ms

Figure 7-15 Transition Diagram for Decreasing the Current
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USB PD for Wall Adapter (Type C) System (Source Requirements)

. Decreasing the Voltage
[Parameters]:
Parameter MIN TYP MAX UNIT Description
tSrcReady (t2) NA 285 ms t2 < 285ms

Figure 7-16 Transition Diagram for Decreasing the Voltage
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USB PD for Wall Adapter (Type C) System (Source Requirements)

. Decreasing the Voltage and the Current
[Parameters]:
Parameter MIN TYP MAX UNIT Description
tSrcReady (t2) NA 285 ms t2 < 285ms
Figure 7-17 Transition Diagram for Decreasing the Voltage and the Current
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USB PD for Wall Adapter (Type C) System (Source Requirements)

. GotoMin Current Decrease
[Parameters]:
Parameter MIN TYP MAX UNIT Description
tSrcReady (t2) NA 285 ms t2 < 285ms

Figure 7-20 Transition Diagram for a GotoMin Current Decrease
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USB PD for Wall Adapter (Type C) System (Source Requirements)

o Source Initiated Hard Reset
[Parameters]:
Parameter MIN TYP MAX UNIT Description
Old Voltage -5 +5 % vSrcOld Voltage MAX:20V+5%
vSafe5V -5 +5 % vSafe5V Voltage MAX:5V+5%
vSafeOV 0 +0.8 \'} vSafeOV Voltage MAX:0V+0.8V
vSrcNeg NA -0.3 \'} vSrcNeg Voltage MAX:0V+(-0.3V)
TO > tSafe5V NA 275 ms tSafe5V < 275ms
TO > tSafe0OV(t1) NA 650 ms tSafe0V < 650ms
tSrcRecover 0.66 1 s 660ms < tSrcRecover < 1s (control by PD-Controller)
tSrcTurnOn(t3) NA 275 ms tSrcTurnOn < 275ms

Figure 7-21 Transition Diagram for a Source Initiated Hard [Reset|
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USB PD for Wall Adapter (Type C) System (Source Requirements)

Sink Initiated Hard Reset

[Parameters]:
Parameter MIN TYP MAX UNIT Description
Old Voltage -5 +5 % vSrcOld Voltage MAX:20V+5%
vSafe5V -5 +5 % vSafe5V Voltage MAX:5V+5%
vSafeOV 0 +0.8 \'} vSafeOV Voltage MAX:0V+0.8V
vSrcNeg NA -0.3 \'} vSrcNeg Voltage MAX:0V+(-0.3V)
TO > tSafe5V NA 275 ms tSafe5V < 275ms
TO > tSafe0OV(t2) NA 650 ms tSafe0V < 650ms
tSrcRecover 0.66 1 s 660ms < tSrcRecover < 1s (control by PD-Controller)
tSrcTurnOn(t3) NA 275 ms tSrcTurnOn < 275ms

Figure 7-22 Transition Diagram for a Sink
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USB PD for Wall Adapter (Type C) System (Source Requirements)

. No change in Current or Voltage
[Parameters]: No

Figure 7-28 Transition Diagram for no change in Current or Voltage
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USB-PD Compliance (Test by using Ellisys-EX350x)

Source (UUT): VLI-VT3512+DIODES-Power_Adapter

Ellisys USB Compliance Report

Date and time Thursday, 30 June 2016 09:44:28 GMT+8
Vendor WLI

Product VP300

Product version 0001

Test ID oool

Generator used Ellisys USE Explorer 350 (EX350-62201)
Analyzer used Ellisys USE Explorer 350 (EX350-62200)
Software version Report generated with version 3.1.6020
Owverall result Passed

(o) VIA Labs, Inc. .

L /B N www.viaslabs.com
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USB-PD Compliance (Test by using Ellisys-EX350x)

. Ellisys-EX350x
Ellisys USB Compliance Report

Date and time Thursday, 30 June 2016 09:44:28 GMT+8
Vendor WLI
Product VF300
Product version o0oo1
Test ID 0001
Generator used Ellisys USE Explorer 350 (EX350-62201)
Analyzer used Ellisys USBE Explorer 350 (EX350-62200)
Software version Report generated with version 3.1.6020
Overall result Passed
Summary
Test status Last updated on
UsSpe Type-C Tests Passed
» TD.PD.C.E1 DFF Attach/Detach Detection Passed Stable 2015-06-17
USBE Type-C Functional Tests Passed
» TD.4.1.1 Initial voltage Passed Stable 2016-06-17
» TD.4.2.1 Scurce Connect Sink Passed Stable 2015-09-02
» TD.4.2.2 Source Connect Sink Accessory Passed Stable 2015-08-10
» TD.4.2.3 Scurce Connect DRP Passed Stable 2015-08-10
» TD.4.2.6 Source Connect Audio Accessory Passed Stable 2015-08-10
» TD.4.2.8 Source Connect Powered Accessory Mot Applicable Stable 2015-0%-09
» TD.4.9.2 USB Type-C Current Adwertisement Passed Stable 2016-06-17
» TD.4.9.3 Source Power Role Swap Mot Applicable Stable 2016-06-17
w TD4.9.4 Source Wconn Swap Mot Applicable Stable 2016-06-17
» TD.4.11.1 Data Role Swap Mot Applicable RC 2016-03-30
USE PD Physical Tests Passed
=» TD.PD.PHY.E1 BIST Test Data Passed Stable 2015-08-18
w TDLFDL.FHY.E2 BIST Receiver Mode Mot Applicable Stable 2016-02-10
» TDL.PD.PHY.EZ BIST Transmitter Mode Mot Applicable Stable 2015-08-18
» TD.PD.FHY.E4 Transmitter Bit Rate Drift Passed Stable 2016-04-13
» TDL.FD.PHY.ES Transmitter Collision Awvoidance Passed Stable 2016-01-20
» TDL.PD.PHY.ES Receiver Swing Tolerance Passed Stable 2015-08-18
» TDL.FDO.PHY.E?7 Receiver Bit Rate Tolerance Passed Stable 2015-08-18

'_} www.Via-labs.com




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

» TD.PDPHY.E2 Receiver Bit Rate Dewviation Tolerance Passed Stable 2015-08-18
» TD.PO.PHY.ES Walid SOFP Framing Passeaed Stable 2015-11-27
» TD.PCPHY.E10 Inwvalid SOP Framing Passed Stable 2015-11-27
» TD.PO.PHY.E11 Walid SOF' Framing Passeaed Stable 2015-11-27
» TD.PDPHY.E12 Inwvalid SOP’ Framing Passed Stable 2015-11-27
» TD.PO.PHY.E13 Walid SQF" Framing Passeaed Stable 2015-11-27
» TD.PO.PHY.El<4 Inwvalid SOP" Framing Passed Stable 2015-11-27
» TD.PD.PHY.E15 Walid SOF Debug Framings Passeaed Stable 2015-11-27
» TD.PDPHY.E16 Walid Hard Reset Framing Passed Stable 2015-08-21
» TD.PO.PHY.E17 Inwvalid Hard Reset Framing Passeaed Stable 2015-08-21
» TD.PD.PHY.E12 Walid Cable Reset Framing Passed Stable 2015-08-21
» TD.PO.PHY.E19 Inwvalid Cable Reset Framing Passeaed Stable 2015-08-21
» TD.PD.PHY.E20 ECP Framing Passed Stable 2015-08-18
» TD.PO.PHY.E21 Preamble Passeaed Stable 2015-08-18

USB PD Link Tests Passed
» TD.FPDLL.EZ Retransmission Passeaed Stable 2015-11-27
» TD.PD.LL.E3 Soft Reset Usage Passed Stable 2015-08-18
» TD.PC.LL.E<4 Hard Reset Usage Passed Stable 2015-08-18
» TD.FPD.LL.ES Soft Reset Passeaed Stable 2015-08-18

USB PD Source Tests Passed
» TD.PD.SRC.E1l Scource Capabilities sent timely Passeaed Stable 2016-01-19
» TD.POL.SRC.E2Z Scource Capabilities Fields Checks Passed Stable 2016-06-17
» TD.FPD.SRC.ES PSHardResetTimer Timeout Passed Stable 2Z016-03-10
» TD.PD.SRC.E7 Accept sent timely Passed Stable 2015-08-27
= TO.PO.SRC.E8 Accept Fields Checks Passed Stable 2015-08-27
» TD.PO.SRC.E9 PS_RDY sent timely Passed Stable 2015-08-27
s TD.PO.SRC.E10 PS_RDY Fields Checks Passed Stable 2015-08-27
» TD.FO.SRC.E11 Accept Reguests can be met Passed Stable 2015-08-27
» TD.PD.SRC.E1Z2 Reject Requests can't be met Passed Stable 2015-08-27
» TD.PD.SRC.E13 Reject Request - Inwvalid Object Position Passed Stable 2015-08-27
= TD.PO.SRC.E1l4 Atomic Message Sequence Passed Stable 2015-09-23
» TD.PO.SRC.E15 Give_Source_Cap Passed Stable 2015-09-23
s TD.PO.SRC.E16 PDO Transition Passed RC 2015-11-06

UsSeE PD Sink Tests Passed

uUsSB PD Provider J Consumer Tests Passed
» TD.PD.PC.E1l tSrcTransition Check Mot Applicable Stable 2016-03-24
= TD.PO.PC.E2 PS_RDY Sent Timely Mot Applicable Stable 2015-03-24
= TD.PC.PC.E3 PSSourceOnTimer Deadline Mot Applicable Stable 2016-03-24
» TD.PO.PC.E4 PSSourceOnTimer Timeout Mot Applicable Stable 2016-03-24
s TD.PC.PC.ES tSwapSinkReady Check Mot Applicable Stable 2016-03-24
» TD.PD.PC.E6 Externally Powered Bit Usage Passed Stable 2016-04-28
» TD.PD.PC.E7 PDO Tran ion After PR_Swap Mot Applicable Stable 2016-06-24

USE PD Consumer / Provider Tests Passed

USE PD VDM Tests for UFPs and Cables Passed

DisplayPort Alt-Mode Tests for UFPs and Cables Passed

,WA Labs, Inc. :
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USB-PD Compliance (Test by using Ellisys-EX350x)

DisplayPort Alt-Mode Tests for DFPs Mot Applicable
w TD.FD.DPFD.E1 Cable Determination Mot Applicable Stable 2015-0%9-16
» TD.PD.DPD.E2 DP SVILD in Arbitrary Location Mot Applicable Stable 2015-09-17
w TO.FOL.OPD.ES Status Update Fresence Mot Applicable Stable 2015-09-16
» TD.PD.DFD.E4 Enter Mode Rejected Mot Applicable Stable 2015-09-18
» TD.PD.DPD.ES Enter Mode Mot Responded Mot Applicable Stable 2015-09-16
» TD.FD.DFD.E6 DisplayFort Not Connected Mot Applicable Stable 2015-09-16
» TD.PD.DPD.E7 Status Update Port Resoclution Mot Applicable Stable 2015-09-16
w TD.FD.DPFD.ES Not Compatible Connection Mot Applicable Stable 2015-10-28
» TD.PD.DPC.E9 Field Checks - DisplayPort Configure Mot Applicable Alpha 2016-03-10

USE PD Consistency Tests Passed
» TD.POD.WVMDI.E4 SOP* Handling Passed Stable 2015-08-18
» TD.PD.WMNDI.ES Source Capabilities Passed Stable 2016-06-24
w TOL.FDOAWVMDILET Accepts PR_Swap as Source Mot Applicable Stable 2016-05-14
» TD.PD.WNDI.E9 Requests PR_Swap as Source Mot Applicable Stable 2016-02-10

'_} www.Via-labs.com




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

Copyright 0 2010-2016 MGPF Electronics Ltd.
Graphicl 5B V4.91 - Scripts PDT Rew:0.9.2.1

Test run on Wednesday, June 29, 2016 22:05:22

TID: Unknown
Wendor Hame: VLI
Product Mame: WVT3512

Wersion Info: Discowvered

The following tests have been selected:
BMC-POW-SRC-LOAD-P-PC
BMC-POW-SRC-TRANS-P-PC

Y VIA Labs, Inc.

} www.Via-labs.com




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

Error Surmrmamy”

Mo Post-Run Errors found._
O Runtime Errors

Test Summanry
BEBMC-PHY-TX-EYE

BMC-PHY-TX-EYE FPrimary - PASS
BMCOC-PHY-TX-EYE Secondary - PASS

BMC-PHY-RX-INT-REJ

BMC-PHY-R>X-INT-REJ - PASS
BMCOC-PHY-R>X-INT-REJ Secondary - PASS

BEMC-PHY-RX-BU SIDL

BMC-PHY-R>X-BUSIDL - PASS
BEBMC-PHY-R>X-BUSIDL Secondary - PASS

BEBMC-PHY-TERM

BMC-PHY-TERM - PASS
BMC-PHY-TERM Secondary - PASS

Copyright 0 2010-2016 MGQPF Electronics Ltd.
GraphicUSBE V4.91 - Scripts PDT Rew:0.9.2.1

Test run on Wednesday, June 29, 2016 22:00:27

TID: Unkrown
Vendor Mame: VLI
Product Hame: VT3512

VWersion Info: Discowered

The following tests have been selected:
BMC - PHY -TX-EYE
BMC-PHY-RX-INT-REJ
BMC-PHY-RX-BUSIDL
BMC-PHY-TERM

BMC-PHY-MSG




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

Error Surmrmnmanrmy”

Mo Post-Run Errors found.
O Runbime Errors

Test Summanry
BMC-PHY-TX-EYE

EMC-PHY-T>X-EYE Primary - PASS
EMC-PHY-TX-EYE Secondary - PASS

BMC-PHY-RX-INT-REJ

EMC-PHY-R>X-INT-REJ - PASS
BMC-PHY-R>X-INT-REJ Secondary - PASS

BMC-PHY-RX-BUSIDL

BMC-PHY-R>X-BUSIDL - PASS
EMC-PHY-R>X-BUSIDL Secondary - PASS

BMC-PHY-TERM
EMC-PHY-TERM - PASS
BMC-FPHY-TERM Secondary - PASS

BMC-PHY-MSG

BMC-PHY-MSG - PASS
BMC-PHY-MSG Secondary - PASS

USBE-IF Summary

BMC PHY Tx: PASS
BMC PHY Rx: PASS
BMC PHY Misc: PASS
Protocol Specific:
FPower Specific:
Secondary: PASS

End of Report

www.Via-labs.com




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

Copyright O 2010-2016 MGF Electronics Lid.
Graphicl SB W4 51 — Scripts PDT Rew:0.9.2.1

Test run on Wednesday, June 29, 2016 22:03:38

TID: Unlmousen
rendor Mame: WLl
Product Mame: WT3s512

wersion Info: Discowered

The following tests hawve been selected:
BMC-PROT-SEQ-GETCAPS
BEBMC-PROT-SEQ-CHKCAB-P-FPC
BMC-PROT-SEQ-NOMRK-P-PC
BMC-PROT-SEQ-PRSWAPRP
BMC-PROT-SEQ-DRSWWAP
BMC-PROT-SEQ-WCSWWARP
BEBMC-PROT-BIST-MNOT-SW-SRC
BMC-PROT-REW-MNUM

Err«aoor S aarwnrwnSan

ro P ost_FRurmn Erraoars Fourrna
O Rumntirnmeee Errors

W e==1T S Larvnrwnau i W

EMVIC -FPRO T -SECC G E T CCoa s

=0 L i by e = T e e — e S
BERAAacC - PRROT -SECD SETT AP S Secondany - PaaassS =

EVicC -FPRO T -SECO-«CTCHRKCOCAaOEs - - cc

ErAacs RO T S ECcD CoRAIC TSSO =, = =
BEBhAacCs - PROT -SECD CHIFKKCAA B PP Secondarnry — PSS s

EMVIC -FPRO T - -SECO-PRNCOMNVMIFREC - - acc

SRACS FoFRC T —SSE. C2 PN PRAFRE- s — s ssss
=S P RO T - SSECO - RNCOMRIIREC - PP PP S ecaoarndada=ary - PP TS TS

(=0 il g - e Ty i = = Tl S A TA VN

s —Fo RO T —SSEECR Fo PR SSWOWEas i — e =S ==
=S P RROT - SSECO - P RSWWAART S ecorndadarw - PR TS TS
=P P FRO T - S Oy - RSSO,

ESDGIC > 2 B0 D | —SSE—C 1L IEXESWWLAA T B S S

BEBhacs P Ra T S Ea DR S WWeo i S ae oo rval o rye [N =

ENVIC -FPRO T -SEC WO Swiuraa, —

[ =1 (W, e S s La — S ECO - WS SWWLAAR - PSS S
[ =1 (W, e S s La — S ECO- WS SWWLAR S econdarny - PSS

EVIC -FPRO T -FREW -

BhAacs RO FRE IR [N ==
[ =1 (W, e S s La —REN - Secondary — PSS =S

S E—IF SoarmurrnaSa iy

A< 0 I T oo
BEBhAacs Y oo

BhAac P Y haisc:
Protocol Specific: PAass
= e S e i T e
Secorndary:. PSS
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USB-PD Compliance (Test by using MQP-Packet-Master)

. Eye Diagram (BMC)
_ Eye Diagram (BMC) ~ Pict " Prev Plot 213 i
Ol
andm
o Risetime = 386.9ns
Faltime = 332 Zns
S m
Al _ fBitRate = 292397b/s
— pBitRate = 0.029%
s vowing = 1.134V
20
o0 e
-:n.h-.:ll:- : : : o ILI = -:I.I i : :l.:s._'l : I:I.-'-.Lll. :IE._'I oauwm ; f'._ aauwm . !I'E;u'l. : 1.;]._4 . I.1-L|I
= 3420ns, P.er Freq = 292397Hz

7O VIA Labs, Inc. 2
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USB-PD Compliance (PDO Transition Test)

. [Positive] POW-SRC-TRANS-P: +5V > +9V
Parameter min Measure MAX UNIT Description
vSrcNew -5 +0.8 +5 % vSrcNew Tolerance limitation
vSrcValid -0.5 +0.1 +0.5 \'} vSrcNew upper/lower bound limitation
cSrcSlewPos NA +0.4 30 mV/us 7000mV/17.48ms < +30 mV/us

T0 > tSrcSettle NA 20ms NA ms tSnkTransition

TO > tSrcReady NA 60ms 285 ms tSrcReady(60ms) < 285ms
) "u"BUo Measurement - Voltage Inc - Curr Same (UUT is Source) Piot Prav | Plot 36/47 et i
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USB-PD Compliance (PDO Transition Test)

. [Positive] POW-SRC-TRANS-P: +5V > +15V
Parameter min Measure MAX UNIT Description
vSrcNew -5 +0.5 +5 % vSrcNew Tolerance limitation
vSrcValid -0.5 +0.1 +0.5 \'} vSrcNew upper/lower bound limitation
cSrcSlewPos NA +0.75 30 mV/us 15000mV/20.48ms < +30 mV/us
T0 > tSrcSettle NA 20ms NA ms tSnkTransition
TO > tSrcReady NA 60ms 285 ms tSrcReady(60ms) < 285ms
VBUS Measurement - Voltage Inc - Curr Same (UUT is Source) P ] P Plot 38/47T b I
s '] [ 1
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USB-PD Compliance (PDO Transition Test)

. [Positive] POW-SRC-TRANS-P: +5V > +20V
Parameter min Measure MAX UNIT Description
vSrcNew -5 +0.5 +5 % vSrcNew Tolerance limitation
vSrcValid -0.5 +0.1 +0.5 \'} vSrcNew upper/lower bound limitation
cSrcSlewPos NA +0.75 30 mV/us 15000mV/20.48ms < +30 mV/us
T0 > tSrcSettle NA 20ms NA ms tSnkTransition
TO > tSrcReady NA 60ms 285 ms tSrcReady(60ms) < 285ms
VBUS Measurement - Voltage Inc - Curr Same (UUT is Source) e I o Plat 42/47 [ et I
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www.Via-labs.com




USB-PD Compliance (PDO Transition Test)

o [Negative] POW-SRC-TRANS-P: +20V > +5V
Parameter min Measure MAX UNIT Description
vSrcNew -5 +2.0 +5 % vSrcNew Tolerance limitation
vSrcValid -0.5 +0.1 +0.5 \'} vSrcNew upper/lower bound limitation
csrcslewNeg NA -0.2 -30 mV/us -7000mV/36.48ms > -30 mV/us
TO > tSrcSettle NA 20ms NA ms tSnkTransition
TO > tSrcReady NA 60ms 285 ms tSrcReady(60ms) < 285ms
__VBUS Measurement - Voltage Dec - Curr Same (UUT is Source) Piet_| [P ] Plot 4747 Nex |
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[Negative] POW-SRC-TRANS-P: +20V -> +9V

USB-PD Compliance (PDO Transition Test)

Parameter min Measure MAX UNIT Description
vSrcNew -5 +2.0 +5 % vSrcNew Tolerance limitation
vSrcValid -0.5 +0.1 +0.5 \'} vSrcNew upper/lower bound limitation
cSrcSlewNeg NA -0.2 -30 mV/us -7000mV/36.48ms > =30 mV/us
T0 > tSrcSettle NA 20ms NA ms tSnkTransition
TO > tSrcReady NA 60ms 285 ms tSrcReady(60ms) < 285ms
_ VBUS Measurement - Voltage Dec - Curr Same (UUT is Source) [P ] [P | Plot 45/47 ot
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USB-PD Compliance (PDO Transition Test)

[Negative] POW-SRC-TRANS-P: +20V -> +15V

Parameter min Measure MAX UNIT Description
vSrcNew -5 +2.0 +5 % vSrcNew Tolerance limitation
vSrcValid -0.5 +0.1 +0.5 \'} vSrcNew upper/lower bound limitation
csrcSlewNeg NA -0.2 -30 mV/us -7000mV/36.48ms > -30 mV/us
T0 > tSrcSettle NA 20ms NA ms tSnkTransition
TO > tSrcReady NA 60ms 285 ms tSrcReady(60ms) < 285ms
VBUS Measurement - Voltage Dec - Curr Same (UUT is Source) Fie Frav Plot 43047 et I
e 'f ;
o ]
il X
.:J_‘J:-] .¢!: y B80.50% aa .!L' 50 00s 080 .65 00 .7os 80 TEs a0 B0s 80 B% 80 90s 0095
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USB-PD Compliance (Hard Reset Tests)

Source (UUT): VLI-VT3512+DIODES-Power_Adapter

Parameter MIN Measure MAX UNIT Description
Old Voltage -5 +0.5 +5 % vSrcOld Voltage MAX:20V+5%
vSafe5V -5 +2.0 +5 % vSafe5V Voltage MAX:5V+5%
vSafeOV 0 (/] +0.8 \'} vSafeOV Voltage MAX:0V+0.8V
vSrcNeg NA (/] -0.3 \'} vSrcNeg Voltage MAX:0V+(-0.3V)
TO > tSafe5V NA 50ms 275 ms tSafe5V < 275ms
TO > tSafe0OV(t1) NA 120ms 650 ms tSafe0V < 650ms
tSrcRecover 0.66 682ms 1 s 660ms < tSrcRecover < 1s (control by PD-Controller)
tSrcTurnOn(t3) NA 90ms 275 ms tSrcTurnOn < 275ms

B VBUS Measurement Hard Reset (UUT 15 Source) Plat 34147

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
6.0CP/OVP/OTP protection event

———————

WA Labs, Inc.
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USB-PD Compliance (Test by using Granite River Labs)

. USB PD Protocol Decode Report

USB-PD Compliance and Protocol Decode Report

DUT Information

Manufacturer 5 VT3s12 °C>
Model : =DUT MODEL NUMBER=>

Serial No. : =DUT SERIAL NUMBER=>

T Lnf i

Test Lab : <TEST LAB>

Test Engineer 3 <TEST ENGINEER=

Remarks y BMC PHY(Tx & Rx)

Date :  7_7_201610_59_18 AM

Envi Inf g

Parameter Value
Signal Source LIVE
Signal Source Channel Number CHA1

(® VA Labs, Inc.
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USB-PD Compliance (Test by using GRL)
. USB PD Protocol Decode Software

Compliance Test Result

Sl | Test Sec Test |ID Test Name Test Result

No
1 |13.7.1 TDA.2.1.1.1 BMC-PHY-TX-EYE

BMC-PHY-TX-EYE-1

=> Valid Protocol response for BIST Reguest
BMC-PHY-TX-EYE-2

== Valid BIST response pattern
BMC-PHY-TX-EYE-3 PASS
>> Eye diagram plot

BMC-PHY-TX-EYE-4 PASS
== BIST pattern duration 51.3085359 mS (Limit <= 60ms)

BMC_PHY_TX_EYE_5 PASS
=> Rise time:

Average value = 386.981650 nS

Minimum value = 382.258760 nS

Maximum value = 392 693688 nS

Minimum Limit = 300 ns

Fall time:

Average value = 336.524306 nS

Minimum value = 332.334757 nS

Maximum value = 341.248440 nS

Minimum Limit = 300 ns

2 [13.7.2 TDA.2.1.1.2 BMC-PHY-TX-BIT PASS
BMC-PHY-TX-BIT-1 PASS
=> \falid Protocol response for BIST Reqguest

BMC-PHY-TX-BIT-2 PASS
=> Valid BIST response pattern

7O VIA Labs, Inc.

L Y ,J } www.Viaslabs.com

VLFCONFIDENTIAL & PH



USB-PD Compliance (Test by using GRL)

. USB PD Protocol Decode Software

GRL-USB-PD Compliance and Protocol Decode Software

S| | Test Sec TestID Test Name Test Result

BMC-PHY-TX-BIT-3

== Bit Rate Test:

Average value = 292.898 Kbps

Minimum value = 292.898 Kbps

Maximum value = 292.898 Kbps

Minimum Limit: 270 Kbps

Maximum Limit: 330 Kbps

BMC-PHY-TX-BIT-4

== pBitRate Test:

Average value = 0.033 %

Minimum value = 0.033 %

Maximum value = 0.033 %

Maximum Limit = 0.25 %

BMC-PHY-TX-BIT-4

== BIST pattern duration 51.3085358 mS (Limit <= 60ms)

3 [13.8.2 TDA.2.1.2.2 BMC-PHY-RX-INT-REJ

BMC-PHY-RX-INT-REJ4 TstrSink
BMC-PHY-RX-INT-REJ5_TstrSinkNoiseGrp1

== Total Message Count: BIST Test Data = 13362; GoodCRC = 13362
Signal Capture Message Count: BIST Test Data = 380; GoodCRC =380)
BMC-PHY-RX-INT-REJE6_TstrSinkMNoiseGrp3

== Total Message Count: BIST Test Data = 13362; GoodCRC = 13362
Signal Capture Message Count: BIST Test Data = 380; GoodCRC =380)
4 [13.8.1 TDA.2.1.2.1 BMC-PHY-RX-BUSIDL

BMC-PHY-RX-BUSIDL1 TstrSink

BMC-PHY-RX-BUSIDL3_TstrSink
RMO.PHY.RY.RIISINI 7 TetrRink

7O VIA Labs, Inc.
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USB-PD Compliance (Test by using GRL)

BMC Eye Diagram

DIV LYS iidyralri

*

{e) VIA Labs, Inc. 4
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Type-C PD Device test list (summary)

1.Detect Rd / Ra at CC1 or CC2 o o o (]

2.VCONN Enable [ ] [ [ [

3. t-VCONN < -30ms o o o (]

4. DFP send SOPP Discover Identity Packet o [ ] o o
and received SOPP Good-CRC Packet

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

6. Vsafe5V Enable [ ] ® (] (]

7. Error Handle process [ ] o o o

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

9. DFP Request Message received [ ] o o o
10. DFP PE-SRC-Negotiate-Capability [ ) (] o (]
and can be met

11. DFP PE-SRC-Transition-Supply [ ] o o o
and UFP Send Accept Message (Object4/1.4A) (Object4/1.4A) (Object4/3A) (Object4/3A)

12. DFP PE-SRC-Ready [ ] o o o
and send PS_RDY Message to UFP

Other Function test

Dead-Battery Test [ ] o o o

Source Power OCP/ OVP test NA NA NA NA

Hard-Reset test [ ] o o o

@ : Workable X : Can’t Work
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Apple MAC Book (TYPE-C)

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

Apple MAC
Book

@) VA Labs, Inc. ' /A
%
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Apple MAC Book (TYPE-C)

MAC-Book Protocol (Charging VBUS:20V@1.5A)
Trace View
F'l':“" S Sink nt::::mm pirl m Type-c
: ' ' ——— Connection-FSM

Mazx Cur| Wel |I:hu| Fels Max Cur| WVal | Dual Hﬂli? Max Cur

Vel

Cusl Rels

2000 ¥

I IBZOTd ms | 11. 370 804 380

& 5 Pachsls an:. F'I:lM PRI DR PR Mag D Dbjm‘ i M Cur P EFH i s
SRC e ] L i
I 110 | e Cap|DFF|SRC| 0 4 3004 (S.00V o 3004 [900v] @ H 00A [18.00V o ! 3.004

T

12013 me | 11 850 291000

PE-FSM

Estnblished (304}

Send-Capability /
Request

BAT.3E2 us 12 . 2040 303 BED

Wiz Opf CunPeow  Opr CunPaw  Cap Mismabsh Dbjhes
1004 1 37 50 | 1004 37.50W

& crue [omuiag M9 Trbs R IPR Msp D DBjGH
i ] ~ecues LR [sre

ML.0E3us | 12,207 417 830

MigType DH. PR MsgID ObyCnt
bl OoooCRC|OFF|SRC] 0 [} 178363 us | 12 202 158 980

[ETNTE] DR (PR Mag D Dbj Cnt
AEtapl ||:FF' SRC| 3 o | 1.080 e | 12.202 831930

CHERITL) OR PR Mag ID O&j Cat
Accept |OFP|SRC| 3 o 114.383us | 12. 204 413 330

MsgType DR PR MWsgID Oby Cnt
Bl GonaCrc|UrP| S| 3 2 5 T04ma | 12, 205029 280

P A [P ED oR I TPR Mag D B CH
: i | F5 Raady [OFF|SRC| 4 [} 12E383us | 12,499 230 BED

'F“ MsgTyps DR PR Msg D ObjCai

k59 b=l

&l GoodCRC|LFR|5he| 4 ] 12. 481 B53 BED

(®) V'A Labs, Inc.
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Google Chrome Book (TYPE-C)

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

Trace View

BN & Packsts T Mag Type =B Ok AT Mz Cur| Val Type-c | [Dual ﬁ.;n[rm.dwu c.ur|_ Vel |Dusl Rais :

g 08 Source Cap|FP[SRC| 0 4 a00a 800 . v o i (EN E T BB ma | 1. THE 747 830
\._____ Connection-FSM

Packs! || = | G an |
| 1 | Estabiished (3.0 4 )] 340.821 ms 1. 874800 000 |
B [ e O Cx
SITET -, [, MeaTie DR PR 10 05
. I GoodCRC|LFR| M| 1 [ 383,383 us 1,827 426 980
5 IS v | P piag MEa Trps (DR [PR Mag D G CnE[" s Opr CurfPow  Ogr CuPew  Cap Mismaich Dbj Pos
SN 3 Ml Eques :
. Bl Request |UFP[SHK| 0 1 B 2 00 75.00W |3.004/ TE00W | 121.003us | 1922 276 BBO
[ Pacest RS MsType DR PR MagiD ObjCnt
SRC = | FOM
E- "’ GoodCRC|DFP | 5AE[ 0 0 158.363us | 1,923
Pachsl Pl [ITLTT] OF | PR Msg D Obj Cni
[ Acoept |DFP[SRC] 2 ] 08,383 us 1. 523 680 980
24250 ma | 1. 924 265 800
B7 303 us 2. 208012 80
248298 ma | 2. 200 598 800

Max Opr CurfPow  Opr CunfPew  Cap Mismatch Obj Pos
3004/ TS.00W (30047 TE ODW 1

m” MagTypa OR PR MagiD Elh] Cai
GocdCRC|DFF | SRG 1 174 383 un 2,459 141 880
Packet PO Mg LET:] OR PR F1;; o mutnl
5 Aczept |DFF|SRC B3B3 us 2 459813 980
[#] -—

Z7 180

PE-FSM
Send-Capability /

ey Typs DR | PR M::'A|E| DDTEI'H:‘

Request

MzgTyps DR PR Mz ID ObjCnt
GopdCRG | LFF | SR

04598 ma &, 440 355 980

/DR PR H:a:IE‘ Elhj Cnt

BB 383 un 2. 745 468 980




AC-DC Adapter (60W) Performance Validation

System Performance Test Specification

TEST ITEM SPEC. OUTPUT RESULT
Input Characteristics
HI-POT TUV SPEC
INRUSH CURRENT 30A MAX
Input Power / Input Current TBD
Line Regulation / Cross Regulation Output Voltage+-5% Output VBUS: 20V/15V/9V/5V
Efficiency (MAX Load) TBD
Efficiency (Stand-By) TBD
Start-up Time TBD
Brown-in and Brown-Out TBD
Output Characteristics
Load Regulation / Cross Regulation Output Voltage+-5% Output VBUS: 20V/15V/9V/5V
Output Ripple & Noise 50mV & 200mV Output VBUS: 20V/15V/9V/5V
Output Voltage Rising / Falling Time 30mV / us Output VBUS: 20V/15V/9V/5V
Hold Up Time TBD Output VBUS: 20V/15V/9V/5V
Load Transient and Cycling test TBD Output VBUS: 20V/15V/9V/5V
Safety Protections
Feedback Loop Fault protection TBD
Constant Current TBD
0.V.P / S.C.P /O.P.P TBD
Reliability
Storage and Vibration Environment Test TBD
MTBF TBD

7O VIA Labs, Inc.

LN .J

} www.Via-labs.com




Type-C USB Device test list (Summary)

HUAWEI
(Mobil Phone)

mi(‘[f)

Mobil Phone
Sony Ericsson
XPERIA-Z3
Apple-Phone 3G
Mobil Phone
HTC-Butterfly
Mobil Phone

Samsung-GALAXY
Mobil Phone

Samsung-PAD
(Micro-B Header)

L r www.Viaslabs.com



VLI-VP300 Type-C PD wall charger functional flowchart (Source)
Portable Device is
B A UG S presented as Sink-(UFP) I

USB Power Delivery Specification R2_0 V1.2RC3

! ! ! !
o | i |
B | TATE-Attached-DFP: i o !
P ' (Rd) UFP has been alrea 1 Type-C Cable Connector Specification Release 1.2 !

L | \ !

_________________________________________________________ T IO D S
L ! \ 4
Apple Device Charging Mode
(5V/I2.4A)

[~ Apple Chardina Mode setting J<,
YE
irmware runs PD Pollcy State Machin
Optimization algorithm
YE i

N [Set PD Engine Process}
USB Type-C 5V/3A

USB Type-C 5V/1.5A

E USB2.0 Charging Mode 5V/500m.
i USB3.0 Charging Mode 5V/90Qm.

Ready State
Wait for detached
.J‘IQ__ L= TS ‘YEQ-’—'ﬁ
e = = 7 .
-—
o= T~ =~
g VIA-Labs )
o — 1
-

P /~
L IREN
9 HVDCP (QC3.0) Wall Adapter Functional Flowchart _ ]

S oL Sl e

I‘ - ) -

'S upply

e C@nf dentlal ey
R A iy
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