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Document Disclaimer 

The information contained in this document has been carefully checked and is 

believed to be reliable. However, no responsibility can be assumed for inaccuracies 

that may not have been detected. 

Teledyne LeCroy reserves the right to revise the information presented in this 

document without notice or penalty. 

Trademarks and Servicemarks 
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are trademarks of Teledyne LeCroy.  

All other trademarks are property of their respective companies. 

Copyright 

Copyright © 2015, Teledyne LeCroy, Inc.    All Rights Reserved. 

This document may be printed and reproduced without additional permission, but all copies 
should contain this copyright notice.  

Version 

This is version 1.20 of the USB Power Delivery Exerciser Manual. 
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1 INTRODUCTION  

 

Integrated in Teledyne LeCroy’s Voyager M310C test platform, the Power Delivery 

exerciser supports traffic generation, including both provider and consumer device 

emulation. The Power Delivery exerciser continues to evolve with each software release. 

Be sure to check for updated software and firmware before getting started with the 

Exerciser.  

 

 

Important Licensing Note: 

 

 Operating the PD Exerciser beta requires that the USB Power Delivery 

Exerciser option is enabled on the M310C base unit: 

 
 

 

Getting Started: 

 

 The “left” port of the Voyager should be used to 

connect DUT to the PD Exerciser. The PD exerciser 

also requires specific cable orientation (Red LED when 

connected wrong side-up).  

 

 

 

 To enable the PD Trainer/Exerciser, use the PD Tab under “Recording Options” 

to select the Exerciser mode. 

 
Note – Allow VBUS > 5v is a safety feature which prevents sourcing above 5V.  When 

enabled, this mode will allow Voltage levels to be delivered to the DUT which may exceed 

their current carrying capabilities.  While the M310C system is designed to tolerate higher 

current, these higher voltages may inadvertently cause damage to devices/cables under 

test.   

 

Note – This window now allows device port naming. Use this option to add “alias labels” 

for your DUTs which will appear in the trace capture.  

 
The Alias name is primarily for use in analyzer mode and requires that device names are 

added before recording traffic. The device naming can also be used in Exerciser mode; 

however message frames from the Voyager M310C will be always be labeled “M310C”.    

 

 Within the USB 3.1 tab – “Recording/Generating” option - 

leave in ‘Analyzer Only’ mode  
 

 

 Use the example PD Exerciser scripts to begin testing:  
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PD_ORDERED_SET_TYPE_CABLERESET 

WaitForGoodCrc 
If the command should wait for peer GoodCrc message. Possible values: 
PD_TRUE(default) 
PD_FALSE 

ResetOnError 

Send Soft Reset if relative GoodCrc has not been received, in case of sending 
SoftReset failure, HardReset will be sent. Possible values: 
PD_TRUE(default) 
PD_FALSE 

RetryCount 
Indicates the Retry Count. Default: 
PD_DEFAULT_RETRY_COUNT(3) 

RetryDelayTime Delay time between two consecutive retries. Default: 0 

AutoMessageId 
To increase MessageId automatically. Possible values: 
PD_TRUE(default) 
PD_FALSE 

Result 

User can evaluate the command results(including sub-results) using IfMatched/ElseMatched 
command.  
List of possible result values: 

Value Description 

PD_RESULT_OK Command succeeded 
PD_RESULT_FAILED Command failed 

PD_SUBRESULT_NO_GOODCRC Subresult - No GoodCRC received for sent packet 
PD_SUBRESULT_HARDRESET Subresult - Hardreset received 

PD_SUBRESULT_SOFTRESET Subresult - Softreset received 

Examples 
#send a discover identity command 
################################# 
$send_setting = PD_SendPacketSettings 
{ 

# could be PD_ORDERED_SET_TYPE_SOP_PRIME for cables 
OrderedSetType = PD_ORDERED_SET_TYPE_SOP 

} 
$discover_identity = PD_VDM_Discover_Identity_Message  
Call PD_SendPacket( $discover_identity, $send_setting ) 

# Send Request message 
###################### 
$request_data = PD_RequestDataObject_Fixed_Variable_NoGiveBack 
{  

 MaxOperatingCurrent_10mAUnits = 90 
 OperatingCurrent_10mAUnits = 90  

} 
$request_packet = PD_RequestPacket 
{ 

 Data = $request_data 
} 
#calling PD_SendPacket() command using default settings 
$send_packet_settings = PD_SendPacketSettings 
Call PD_SendPacket($request_packet, $send_packet_settings) 

3.2 PD_SendPacket_Cable 

Sends specified packet to device as a Marked Cable. 

Format 
Call PD_SendPacket_Cable( PD_Packet $send_packet, 

PD_SendPacketSettings_Cable $settings ) 

Parameters 
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Call PD_SendHardReset() 
 
 

3.6 PD_SendCableReset 

Sends Cable Reset packet. 

 
Format 
Call PD_SendCableReset() 
 

Parameters 

Result 

Examples 
Call PD_SendCableReset() 
 
 

3.7 PD_Delay 

Delays Exerciser for specified time. 

 
Format 
Call PD_Delay( delay_value ) 

Parameters 

delay_value 

Delay in micro seconds. 
 

Result 

Examples 
#calling PD_Delay 
Call PD_Delay(15000) 
 
 

3.8 PD_SetRoles 

Sets data role and power role of Exerciser initially. 

 
Format 
Call PD_SetRoles( DataRole, PowerRole ) 
 

Parameters 

DataRole 

Possible values: 
 PD_PORT_DATA_ROLE_UFP 
 PD_PORT_DATA_ROLE_DFP 

PowerRole 

Possible values: 
 PD_PORT_POWER_ROLE_SINK 
 PD_PORT_POWER_ROLE_SOURCE 

 

Examples 
Call PD_SetRoles( PD_PORT_DATA_ROLE_DFP, PD_PORT_POWER_ROLE_SOURCE ) 
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3.9 PD_SetResistorRp 

Format 
Call PD_SetResistorRp( state, current, line ) 
 

Parameters 

state 

Possible values: PD_ON, PD_OFF 

current 

Possible values:  
 CC_RP_CUR_DEFAULT 
 CC_RP_CUR_1_5 
 CC_RP_CUR_3_0 

 

line 

Possible values: 
CC_LINE_1 
CC_LINE_2 
CC_LINE_ALL 

 
 

Examples 
Call PD_SetResistorRP( PD_ON, CC_RP_CUR_1_5, CC_LINE_2 ) 
 
# default line is CC_LINE_1 
Call PD_SetResistorRP( PD_OFF ) 
 
 

3.10 PD_SetResistorRd 

Format 
Call PD_SetResistorRd( state, line ) 
 

Parameters 

state 

Possible values:  
 PD_ON 
 PD_OFF 

line 

Possible values: 
CC_LINE_1 
CC_LINE_2 
CC_LINE_ALL 
 

Examples 
Call PD_SetResistorRd( PD_ON, CC_LINE_1 ) 
 
# CC_LINE_1 is default line 
Call PD_SetResistorRd( PD_ON ) 
 
 

3.11 PD_SetResistorRa 

Format 
Call PD_SetResistorRa( state, line ) 
 

Parameters 

state 

Possible values: 
 PD_ON 
 PD_OFF 

line 

Possible values: 
CC_LINE_1 
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CC_LINE_2 
CC_LINE_ALL 

 

Examples 
Call PD_SetResistorRa( PD_ON, CC_LINE_2 ) 
 
# CC_LINE_1 is default line 
Call PD_SetResistorRa( PD_OFF ) 
 
 
 

3.12 PD_SetVBusCap10MicroFarad 

Sets the VBus Capacitor(A) On or Off. 

Format 
Call PD_SetVBusCap10MicroFarad( state ) 
 

Parameters 

state 

Possible values: 
PD_ON 
PD_OFF 

 

Examples 
Call PD_SetVBusCap10MicroFarad( PD_ON ) 

 

3.13 PD_SetVBusCap1MicroFarad 

Sets the VBus Capacitor(B) On or Off. 

Format 
Call PD_SetVBusCap1MicroFarad( state ) 
 

Parameters 

state 

Possible values: 
PD_ON 
PD_OFF 

 

Examples 
Call PD_SetVBusCap1MicroFarad( PD_ON ) 

 

3.14 PD_SetVbus 

Format 
Call PD_SetVbus( state, voltage_milli_volt ) 
 

Parameters 

state 

Possible values: 
 PD_ON 
 PD_OFF 

voltage_milli_volt 

The voltage which applied on VBus. Voltage should be in range of 5000 to 20500 mV. In order to apply 
voltages greater than 5V, the corresponding check box should be set in recording options. 
 

Examples 
Call PD_SetVBus( PD_ON, 5000 ) 
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    PacketType = PD_MESSAGE_TYPE_VDM 
} 
#send the packet 
$discover_identity = PD_VDM_Discover_Identity_Message 
Call PD_SendPacket( $discover_identity, $send_setting ) 
 
#check for result 
IfMatched( $PdResult.Result, PD_RESULT_OK, PD_COMPARE_EQUAL ) 
{ 
 Call PD_ReceivePacket( $receive_settings ) 
} 
ElseMatched( $PdResult.Result, PD_RESULT_FAILED, PD_COMPARE_EQUAL ) 
{ 
 Call PD_SendHardReset() 
} 
ElseMatched 
{ 
 $ping_msg = PD_PingMessage 
 Call PD_SendPacket( $ping_msg, $send_setting ) 
} 
IfMatchedEnd 
 
 

3.19 PD_Loop 

Loop command. 

Note - The limit for using nested PD_Loop() commands is 8. 

 
Format 
PD_Loop(count) 
{ 
 #command list 
} 
 

Parameters 

count 

Loop count 
 

Result 

Examples 
$send_setting = PD_SendPacketSettings 
{ 
    OrderedSetType = PD_ORDERED_SET_TYPE_SOP 
} 
PD_Loop(3) 
{ 
 $ping_msg = PD_PingMessage 
 call PD_SendPacket( $ping_msg, $send_setting ) 
} 
 
 

3.20 PD_BreakLoop 

Format 
PD_BreakLoop() 
 

Parameters 

Result 

Examples 
$send_setting = PD_SendPacketSettings 
{ 
    OrderedSetType = PD_ORDERED_SET_TYPE_SOP 
} 
PD_Loop(3) 
{ 
    PD_Loop(2) 
    { 
        $accept_msg = PD_AcceptMessage 
        call PD_SendPacket( $accept_msg, $send_setting ) 
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    } 
 
    $ping_msg = PD_PingMessage 
    call PD_SendPacket( $ping_msg, $send_setting ) 
 
    IfMatched( $PdResult.Result, PD_RESULT_OK, PD_COMPARE_EQUAL ) 
    { 
        PD_BreakLoop() 
    } 
    IfMatchedEnd 
} 

 

3.21 PD_ContinueLoop 

Format 
PD_ContinueLoop() 
 

Parameters 

Result 

Examples 
$send_setting = PD_SendPacketSettings 
{ 
    OrderedSetType = PD_ORDERED_SET_TYPE_SOP 
} 
PD_Loop(3) 
{ 
 $ping_msg = PD_PingMessage 
 call PD_SendPacket( $ping_msg, $send_setting ) 
 
 IfMatched( $PdResult.Result, PD_RESULT_OK, PD_COMPARE_EQUAL ) 
 { 
  PD_ContinueLoop() 
 } 
 IfMatchedEnd 
 
 Call PD_SendSoftReset( PD_ORDERED_SET_TYPE_SOP ) 
} 
 
 
 
 

3.22 PD_Stop 

Stops the Exerciser. 

 
Format 
Call PD_Stop( return_value ) 
 

Parameters 

return_value 

Value returned to Exerciser. 
 

Result 

Examples 
Call PD_Stop(0) 
 
 

3.23 PD_Disconnect 

Simulates cable detach. 

 
Format 
Call PD_Disconnect() 
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Parameters 

Result 

Examples 
Call PD_Disconnect() 
 
 

3.24 PD_IncreaseMsgId 

Increase Message ID for DFP/UFP Protocol Layer 

 
Format 
Call PD_IncreaseMsgId(OrderedSetType) 
 

Parameters 

OrderedSetType 

Indicates the OrderedSet type. Possible values: 
 
PD_ORDERED_SET_TYPE_SOP 
PD_ORDERED_SET_TYPE_SOP_PRIME 
PD_ORDERED_SET_TYPE_SOP_DOUBLE_PRIME 

 

Result 

Examples 
Call PD_IncreaseMsgId(PD_ORDERED_SET_TYPE_SOP) 
 
 
 

3.25 PD_DecreaseMsgId 

Decrease Message ID for DFP/UFP Protocol Layer 

 
Format 
Call PD_DecreaseMsgId(OrderedSetType) 
 

Parameters 

OrderedSetType 

Indicates the OrderedSet type. Possible values: 
 
PD_ORDERED_SET_TYPE_SOP 
PD_ORDERED_SET_TYPE_SOP_PRIME 
PD_ORDERED_SET_TYPE_SOP_DOUBLE_PRIME 

 

Result 

Examples 
Call PD_DecreaseMsgId(PD_ORDERED_SET_TYPE_SOP) 
 
 

3.26 PD_IncreaseMsgId_Cable 

Increase Message ID for Cable Protocol Layer 

 
Format 
Call PD_IncreaseMsgId_Cable(OrderedSetType) 
 

Parameters 
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OrderedSetType 

Indicates the OrderedSet type. Possible values: 
 
PD_ORDERED_SET_TYPE_SOP_PRIME 
PD_ORDERED_SET_TYPE_SOP_DOUBLE_PRIME 

 

Result 

Examples 
Call PD_IncreaseMsgId_Cable(PD_ORDERED_SET_TYPE_SOP_PRIME) 
 
 

3.27 PD_DecreaseMsgId_Cable 

Decrease Message ID for Cable Protocol Layer 

 
Format 
Call PD_DecreaseMsgId_Cable(OrderedSetType) 
 

Parameters 

OrderedSetType 

Indicates the OrderedSet type. Possible values: 
 
PD_ORDERED_SET_TYPE_SOP_PRIME 
PD_ORDERED_SET_TYPE_SOP_DOUBLE_PRIME 

 

Result 

Examples 
Call PD_DecreaseMsgId_Cable(PD_ORDERED_SET_TYPE_SOP_PRIME) 
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4.1.38 PD_SetDiscoverModeSetting 

Format 
Call PD_SetDiscoverModeSetting( PD_DiscoverModes_Settings $settings ) 

Parameters 

$settings 

Should be from PD_DiscoverModes_Settings type. Table below describes the 
PD_DiscoverModes_Settings template: 

Field Name Description 

DiscoverModesResponse 

Response type. Possible values are 
PD_DISCOVERMODES_ACK(default) 
PD_DISCOVERMODES_BUSY 
PD_DISCOVERMODES_NAK 

WaitTimeout Timeout to wait for receiving Discover Modes command 

Result 

Examples 
#Using default settings 
$settings = PD_DiscoverModes_Settings 
call PD_SetDiscoverModeSetting( $settings ) 

4.1.39 PD_AddMode 

Format 
Call PD_AddMode(Mode) 

Parameters 

Mode 

Mode to add 

Result 

Examples 
call PD_AddMode(0x00000001) 

4.1.40 PD_AddModeVDO 

Format 
Call PD_AddModeVDO(PD_Generic_VDO $ModeVdo) 

Parameters 

$ModeVdo 

Should be from PD_Generic_VDO type. Table below describes the PD_VDO(inherited from 
PD_Generic_VDO) template that can be use as ModeVdo: 

Filed Name Description 

Data 

Result 

Examples 
local $vdo_1 = PD_VDO 
{ 

Data = 0x01 
} 
call PD_AddModeVDO($vdo_1) 
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$settings 

Should be from PD_DiscoveryProcess_Settings type. Table below describes the 
PD_DiscoveryProcess_Settings template: 

Field Name Description 

Discover_SOP_PP_During_SOP_P 

Indicates whether perform SOP Double Prime discovery 
during SOP Prime discovery process or not. Possible Values: 
PD_TRUE 

PD_FALSE(Default) 

Result 

Examples 
#Using default settings 
$settings = PD_DiscoveryProcess_Settings 
call PD_SetDiscoveryProcessSetting( $settings ) 

4.1.54 PD_PerformDiscoveryProcess 

Performs full discovery process. 

Note - PD Exerciser supports only one(first) DiscoverSVIDs Ack message (up to 12 SVIDs). 

Format 
Call PD_PerformDiscoveryProcess( OrderedSetType ) 

Parameters 

OrderedSetType 

Indicates the ordered set type. Possible values: 
PD_ORDERED_SET_TYPE_SOP 
PD_ORDERED_SET_TYPE_SOP_PRIME 
PD_ORDERED_SET_TYPE_SOP_DOUBLE_PRIME

Result 

Examples 
call PD_PerformDiscoveryProcess(PD_ORDERED_SET_TYPE_SOP) 

4.1.55 PD_SetDisplayPortSetting 

Format 
Call PD_SetDisplayPortSetting( PD_DisplayPort_Settings $settings ) 

Parameters 

$settings 

Should be from PD_DisplayPort_Settings type. Table below describes the PD_DisplayPort_Settings 
template: 

Field Name Description 

ConfigureResponse 

Indicates the response for incoming Display Port Configure 
command. Possible values: 
PD_DISPLAYPORT_ACK(Default) 
PD_DISPLAYPORT_NAK 

DisplayPortModeIndex 
Mode index related to the Display Port SVID. 
(Default: 0x01). 

StatusVdo 
Indicates the Display Port Status Vendor Defined Data 
Object which can be used in Display Port Update Status 
initiator or responder messages. 

ConfigureVdo 
Indicates the Display Port Configure Vendor Defined Data 
Object which can be used in Display Port Configure initiator 
message. 
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4.1.74 PD_WaitForEnterMode_Cable 

Format 
Call PD_WaitForEnterMode_Cable() 

Parameters 

Result 

User can evaluate the command results(including sub-results) using IfMatched/ElseMatched 
command. 
List of result values: 

Result Value Description 

PD_RESULT_OK Command succeeded 
PD_RESULT_FAILED Command failed 

PD_SUBRESULT_NO_GOODCRC Subresult - No GoodCRC received 

PD_SUBRESULT_RECEIVE_TIMEOUT Subresult - Receive timeout 
PD_SUBRESULT_ENTERMODE_CMD_NOT_RECEIVED Subresult - ENTER_MODE message not received 

PD_SUBRESULT_RESPONSE_NAK Subresult - NAK has been sent as response 

Examples 
Call PD_WaitForEnterMode_Cable() 

4.1.75 PD_SetExitModeSetting_Cable 

Format 
Call PD_SetExitModeSetting_Cable( PD_ExitMode_Settings $settings ) 

Parameters 

$settings 

Should be from PD_ExitMode_Settings type. Table below describes the PD_ExitMode_Settings 
template: 

Field Name Description 

ExitModeResponse 
Indicates the response type. Possible values : 
PD_EXITMODE_ACK(default) 
PD_EXITMODE_NAK 

WaitTimeout Timeout to wait for receiving the Exit Mode command 

Result 

Examples 
#Using default settings 
$settings = PD_ExitMode_Settings 
call PD_SetExitModeSetting_Cable( $settings ) 

4.1.76 PD_WaitForExitMode_Cable 

Format 
Call PD_WaitForExitMode_Cable() 

Parameters 

Result 

User can evaluate the command results(including sub-results) using IfMatched/ElseMatched 
command. 
List of result values: 
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4.2 Auto Responses Capability 

To gain auto response capability, use below command. 

4.2.1 PD_DelayAutoResponse 

Format 
Call PD_DelayAutoResponse( duration_micro_Sec ) 

Parameters 
duration_micro_Sec 

Command waits for maximum specified duration and responses to received packet automatically. 

Examples 
call PD_DelayAutoResponse( 1000 ) 

Test Equipment Depot - 800.517.8431 - 5 Commonwealth Ave, MA 01801  - TestEquipmentDepot.com 




