Charging A50 smartphone prb.

1 The goal our Project

We are using a smartphone A50 from Samsung to put inside a plastic box and connect to an intelligent
electronic board that can manage to communicate with IR, RF, LED...

This means the A50 must power on the electronic board when it is in the customer's hands. We also need to
charge the A50 by the electronic board.

To manage the power path of the différent use we decide to use a Power delivery USB-C component.
The A50 could in difference state when we want to charge it.

e Running stage the OS android and application are running.

e Switch off with some battery , it is possible to switch on the A50.

e Switch off without battery, it is not possible to switch on the A50.

In the case of the A50 is Off when we put in the charger it boots and we have on screen the percentage of
the battery.




2 Our design

Below you will find the POC we do. We use the TPS65987EVM board.
And we use the mode DRP . The project is a DRP ( the A50) to DRP (the TPS65987)
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3 The problem

We made our prope prototype Board and everything was ok , we decided to do a first production. And when
we start making some important tests on many products we get some product no charging when they are in

of the A50 we need to take it out and to plug it to a USB charger .

-

We can’t accept that we need to take out the A50 from the plastic box to solve the problem.
We need to charge the A50 for any situation.

To find a solution we decide to redo the test on the TPS 65987 EVM board and to simplify we decided to use
the evaluation board which has a charger in DFP mode.
All the test below are made with this function.



4 TEST

4.1 Result when we have the problem .

We are using a UCB-C analyser between the A50 and the Evaluation board
With the ticket | put the file project of PD .

The A50 is in switch off state with no battery.

Below we see the VUSB switching between 5V to 0V
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ZOOM on the CC line below
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Below The USB-C protocol
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SOP_PRIME VDM 0 Reserved  DFP/UFP 1 0c108F O<FF008001

2 ok SOP_PRIME VDM 0 Reseved  DFP/UFP 1 Gx108F O<FFO03001

3 ok SOP_PRIME VDM 0 Reserved  DFP/UFP 1 0c108F OFF008001

4 oK o DFP Source. 2 Dx21A1 01908 B2D064.
5 oK 0 oFP Source. g 0e21A1 0190C8 0x2D064
6 ok 0 oFP Source. 5 (2141 0x190C8 (x2D064
7 oK 1 Reserved  DFP/UFP 1 (126F OFFO08001

8 ok 1 Reserved  DFP/UFP 1 0c126F O<FF008001

9 ok SOP_PRIME VDM 1 Reseved  DFP/UFP 1 (x128F OFFO08001

10 ok S0P Source_Cap 1 P Source. 2 (2341 0x190C8 0x2D064
" oK o GoodCRC 1 P S 0 081

2 ok SOP_PRIME VDM 0 Reseved  DFP/UFP 1 (108F BFFO08001

1 ok SOP_PRIME VDM 0 Reserved  DFP/UFP 1 0x108F O<FF008001

" ok SOP_PRIME VDM 0 Reseved  DFP/UFP 1 (3c108F OFFO08001

5 oK o Source_Cap () oFP Source. 2 02141 0x190C8 02D064
1 oK S0P Source_Cap 0 P Source 2 1AT 0:190C8 020064
17 oK sop. Souce_Cap 0 oFP Source. 2 O1AT 0190C8 020064
18 ok SOP_PRIME VDM 1 Reseved  DFP/UFP 1 (3126F OFFO08001

19 oK SOP_PRIME VDM 1 Reseved  DFP/UFP 1 (126F OFFO08001

20 ok SOP_PRIME VDM 1 Reserved  DFP/UFP 1 (1267 O<FFO08001

2 ok sop. Source_Cap. 1 oFP Source. 2 (23A1 0x190C8 Gx2D064
2 ok 0P GoodCRC 1 oFP sk 0 051

2 oK SOP_PRIME VDM 0 Reserved  DFP/UFP 1 (c108F OFFO08001

2% ok SOP_PRIME VDM 0 Reserved  DFP/UFP 1 0c108F O<FF008001

3 ok SOP_PRIME VDM 0 Reseved  DFP/UFP 1 Ox108F O<FF003001

% ok S0P Souce_Cap (] FF. Source. 2 (2141 0x190C8 (x2D064
z oK S0P Source Cap. () P Source. 2 02141 019008 B2D064
» oK S0P Source_Cap. (] oFP Source 2 2141 0190C8 G2D064
2 ok SOP_PRIME VDM 1 Reserved  DFP/UFP 1 0c126F O<FF008001

0 ok SOP_PRIME VDM 1 Reseved  DFP/UFP 1 Gx128F OFFO03001

3 ok SOP_PRIME VDM 1 Reserved  DFP/UFP 1 0c126F OFF008001

2 oK 0P Source Cap 1 P Source Z (2341 0190C8 020064
k5 oK 0P GoodCRC 1 oFP sk 0 a8t

% ok SOP_PRIME VDM 0 Reserved  DFP/UFP 1 (c108F O<FFO08001

% oK SOP_PRIME VDM 0 Reserved  DFP/UFP 1 (c108F OFF008001

%® ok SOP_PRIME VDM 0 Reserved  DFP/UFP 1 0c108F O<FF008001

37 oK sop. Source_Cap. 0 oFP Source. 2 (e21AT 0190C8 Gx2D064
3 ok S0P Souce_Cap 0 OFF. Source. 2 02141 0x190C8 02D064
3 oK s Source_Cap. () OFP. Source. 2 (2141 0190C8 0x2D064
@ ok SOP_PRIME VDM 1 Reseved  DFP/UFP 1 (126F OFFO08001
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Below the status changing between plug present and no plug present.

7 Application Customization Tool
Seftings Debug Documents Help

General Settings ~ Device 1, port 1

Configuration Registers ~ Debug Registers ~ Commands  Scripting

Debug Mode Polling

FTDI, 0x38 (12C2)

Mode

uD

Version

Command Register for CMD1
Data Register for CMD1
Command Register for CMD2
Data Register for CMD2
Interrupt Event for 12C1
Interrupt Event for 12C2

Received Source Capabilities
Received Sink Capabiliies

Received SOP Prime Identity Data Object
RX Attention structured VDM

RX VDM Register

User VID Status Register

DP SID Status

TI VD Status Register

RX User VID Attention VDM Register

RX User VID Other VDM Register

Type C State Register

ADC results Register

HW control Register

Received Manufacturer Info Data Block SOP
GPIO Status Register

Received Alert Data Object (ADO) Register
Transmit Alert Data Object (ADO) Register

<

>

>

Received Source Capabilities Extended Data Block (SCEDB o

Status ( Ox1a)

Plug Present
(Conn state
Plug Orientation

BIST

Field

Value
No plug present
No connection

Upside-up orientation (plug CC on C_CC1) or orientation unknown or port is disabled/disconnected

Port Role PD Controller is Sink (C_CCx pul-down active) or port is disabled/disconnected

Interrupt Clear for 201 IData Rol PD Controlk UFP rt is disabled/di ted

Interrupt Clear for 1262 ata Role ontroller is UFP or port is disabled/disconnected.

Status BUS Status VBUS is at vSafe0V (less than 0.8V)

go“"e;rﬁ‘” Status USB Host Present No far-end device present providing VBUS or PD Controller power role is Source.
oot Flags

Build Identifier lActing as Legacy PD Controlier is not in a legacy (non PD mode).

Device Info IGo To Min Active

No PD contract established or GotoMin restriction has been cleared by Source Capabilities message or disconnect/Hard Reset

No BIST in progress

Active Contract PDO High Voltage Warning PD Controlier operating as Sink or VBUS voltage is below limit specified by HighVoltageWarningLimit register or port is disconnected.
Active Contract RDO ILow Voltage Warning PD Controller operating as Sink or VBUS voltage is above limit specified by LowVoltageWarningLimit register or port is disconnected
Sink Request RDO SOC ACK Timeout Occurred Unknown (0x0)

Power Status

PD Status |Alternative Mode Status No Alternate Modes attempted.

PD3.0 Status

RX |dentity SOP
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Mode

uD

Version

Command Register for CMD1

Data Register for CMD1

Command Register for CMD2

Data Register for CMD2

Interrupt Event for 12C1

Interrupt Event for [2C2

Interrupt Clear for [2C1

Interrupt Clear for [2C2

Status

Power Path Status

Boot Flags

Build Identifier

Device Info

Received Source Capabilities

Received Sink Capabilities

Active Contract PDO

Active Contract RDO

Sink Request RDO

Power Status.

PD Status.

PD3.0 Status.

RX Identity SOP

Received SOP Prime Identity Data Object
RX Attention structured VDM

RX VDM Register

User VID Status Register

DP SID Status

TI VD Status Register

RX User VID Attention VDM Register

RX User VID Other VDM Register

Type C State Register

ADC results Register

HW control Register

Received Manufacturer Info Data Block SOP
GPIO Status Register

Received Alert Data Object (ADO) Register
Transmit Alert Data Object (ADO) Register

<
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>

Received Source Capabilities Extended Data Block (SCEDB .

Status (Ox1a)

Field
Plug Present

(Conn State

Plug Orientation

[Port Role

Data Role

BUS Status

USB Host Present

cting as Legacy

G0 To Min Active:

BIST

High Voltage Warning

LLow Voltage Warning

[SOC ACK Timeout Occurred
Ilternative Mode Status

Value
Plug present, see Conn State (below) for details.

Connection present, no Ra detected (Rd but no Ra) or Rp detected with no previous Ra detection, includes PD Controller that connected in Attached SNK

Upside-down orientation (plug CC on C_CC2),

PD Controller is Source (C_CCx pull-up active).

PD Controller is DFP.

VBUS is at vSafesV (4.75V 1o 5.5V). See ADC Resuits for exact voltage provided multichannel ADC is active.

No far-end device present providing VBUS or PD Controller power role is Source.

PD Controller is not in a legacy (non PD mode).

No PD contract established or GotoMin restriction has been cleared by Source Capabilities message or disconnect/Hard Reset.
No BIST in progress

PD Controller operating as Sink or VBUS voltage is below limit specified by HighVoltageWarningLimit register or port is disconnected

PD Controller operating as Sink or VBUS voltage is above limit specified by LowVoltageWarningLimit register or port is disconnected.

Unknown (0x0)
No Altenate Modes attempted
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Below the PD state machine. We can see in red there is an error

Port 1
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0

Module 31

Protocol
Protocol
Protocol
PD

PD
Protocol
Protocol
Protocol
PD

PD

PD
Protocol
Protocol
PD

PD

INT

INT
Type-C
VBUS
VBUS
VBUS
Type-C
Type-C
Type-C
BC 1.2
INT

INT

PD

PD

PD

BC 1.2
INT

PD

PD
BC1.2
INT
VBUS
VBUS
PD

PD
Protocol
Protocol
Protocol
PD

PD

PD
Protocol
Protocol
Protocol
PD

PD
Protocol
Protocol
Protocol
PD

PD

PD
Protocol
Protocol

0x1ff = UNKNOWN
0xc8 = PRState_ TXDONE
0xc8 = PRState_ TXDONE
0xc8 = PRState_ TXDONE
0x15 = PEState_Source_Discovery
0x96 = PESTATE_SRC2PLUG_VDM_Identity Request
0xc8 = PRState_ TXDONE
0xc8 = PRState_ TXDONE
0xc8 = PRState_ TXDONE
0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
0x14 = PEState_Source_Startup_Continue
0x16 = PEState_Source_SendCapabilities
0xc8 = PRState_ TXDONE
0xc5 = PRState_ RX_BUF_RDY
0xbf = PEState_ErrorRecovery
0x1 = PEState_CableTypeDetect
0x3 = PLUG_INSERT_OR_REMOVAL
0x19 = DATA_STATUS_UPDATE
0x5 = SRC_STATE_ERROR_RECOVERY
Oxcc = VBUSState_ MON_HILO
0x91 = VBUSState_ MON_LO
0x90 = VBUSState. MON_HI
0x67 = COMMON_STATE_UNATTACHED_SRC
0x64 = COMMON_STATE_ATTACHWAIT_SRC
0x60 = COMMON_STATE_ATTACHED_SRC
0xd = CHARGER_DCP_ADVERTISEMENT_COMPLETE
0x19 = DATA_STATUS_UPDATE
0x3 = PLUG_INSERT_OR_REMOVAL
0x2 = PEState_LaunchPolicyEngine
0x2e = PEState_Enable_VCONN
0x2f = PEState_Enable_VBUS
0x4 = CHARGER_DETECTION_COMPLETE
0x19 = DATA_STATUS_UPDATE
0x2e = PEState_Enable_VCONN
0x2f = PEState_Enable_VBUS
0x4 = CHARGER_DETECTION_COMPLETE
0x19 = DATA_STATUS_UPDATE
Oxcc = VBUSState. MON_HILO
0x90 = VBUSState_ MON_HI
0x13 = PEState_Source_Startup
0x96 = PESTATE_SRC2PLUG_VDM_Identity Request
0xc8 = PRState_ TXDONE
0xc8 = PRState_ TXDONE
0xc8 = PRState_ TXDONE
0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
0x14 = PEState_Source_Startup_Continue
0x16 = PEState_Source_SendCapabilities
0xc8 = PRState_ TXDONE
0xc8 = PRState_ TXDONE
0xc8 = PRState_ TXDONE
0x15 = PEState_Source_Discovery
0x96 = PESTATE_SRC2PLUG_VDM_Identity Request
0xc8 = PRState_ TXDONE
0xc8 = PRState_ TXDONE
0xc8 = PRState_ TXDONE
0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
0x14 = PEState_Source_Startup_Continue
0x16 = PEState_Source_SendCapabilities
0xc8 = PRState_ TXDONE
0xc5 = PRState_RX_BUF_RDY



Port0 PD Oxbf = PEState_ErrorRecovery

Port 0 PD 0x1 = PEState_CableTypeDetect
Port 0 INT 0x3 = PLUG_INSERT_OR_REMOVAL
Port 0 INT 0x19 = DATA_STATUS_UPDATE

Port0  Type-C 0x5=SRC_STATE_ERROR_RECOVERY
Port0 VBUS  Oxcc = VBUSState. MON_HILO

Port0 VBUS  0x91=VBUSState MON_LO

Port0 VBUS  0x90 = VBUSState MON_HI

Port0 Type-C 0x87 = COMMON_STATE_UNATTACHED_SRC

PortO Type-C 0x64 = COMMON_STATE_ATTACHWAIT_SRC

Port0 Type-C 0x60 = COMMON_STATE_ATTACHED_SRC

Port0 BC12 Oxd=CHARGER DCP_ADVERTISEMENT COMPLETE
Port0  INT 0x19 = DATA_STATUS_UPDATE

Port0  INT 0x3 = PLUG_INSERT_OR_REMOVAL

Port 0 PD 0x2 = PEState_LaunchPolicyEngine
Port 0 PD 0x2e = PEState_Enable_VCONN
Port 0 PD 0x2f = PEState_Enable_VBUS

Port0 BC 1.2 0x4 =CHARGER_DETECTION_COMPLETE

Port 0 INT 0x19 = DATA_STATUS_UPDATE

Port0  VBUS  Oxcc = VBUSState MON_HILO

Port0  VBUS  0x90 = VBUSState. MON_HI

Port 0 PD 0x13 = PEState_Source_Startup

Port0 PD 0x96 = PESTATE_SRC2PLUG_VDM_Identity Request
Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port0  PD 0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
Port 0 PD 0x14 = PEState_Source_Startup_Continue
Port 0 PD 0x16 = PEState_Source_SendCapabilities

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 PD 0x15 = PEState_Source_Discovery

Port0  PD 0x96 = PESTATE_SRC2PLUG_VDM_Identity_Request
Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port0  PD 0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
Port 0 PD 0x14 = PEState_Source_Startup_Continue
Port 0 PD 0x16 = PEState_Source_SendCapabilities

Port0  Protocol 0xc8 = PRState_ TXDONE
Port 0 Protocol 0xc5 = PRState_RX_BUF_RDY

Port 0 PD Oxbf = PEState_ErrorRecovery

Port 0 PD 0x1 = PEState_CableTypeDetect

Port 0 INT 0x3 = PLUG_INSERT_OR_REMOVAL
Port 0 INT 0x19 = DATA_STATUS_UPDATE

Port0  Type-C 0x5=SRC_STATE_ERROR_RECOVERY
Port0O VBUS  Oxcc=VBUSState MON_HILO

Port0 VBUS  0x91=VBUSState MON_LO

PortO VBUS  0x90 = VBUSState_ MON_HI

Port0 Type-C 0x687 = COMMON_STATE_UNATTACHED_SRC

Port0 Type-C 0x64 = COMMON_STATE_ATTACHWAIT_SRC

Port0  Type-C 0x60 = COMMON_STATE_ATTACHED_SRC

Port0 BC12 Oxd=CHARGER DCP_ADVERTISEMENT COMPLETE
Port0  INT 0x19 = DATA_STATUS_UPDATE

Port 0 INT 0x3 = PLUG_INSERT_OR_REMOVAL
Port 0 PD 0x2 = PEState_LaunchPolicyEngine
Port 0 PD 0x2e = PEState_Enable_VCONN

Port 0 PD 0x2f = PEState_Enable_VBUS

Port0 BC1.2 0x4 =CHARGER_DETECTION_COMPLETE
Port 0 INT 0x19 = DATA_STATUS_UPDATE



Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
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Port 0
Port 0
Port 0
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Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0

VBUS
VBUS
PD

PD
Protocol
Protocol
Protocol
PD

PD

PD
Protocol
Protocol
Protocol
PD

PD
Protocol
Protocol
Protocol
PD

PD

PD
Protocol
Protocol
PD

PD

INT

INT
Type-C
VBUS
VBUS
VBUS
Type-C
Type-C
Type-C
BC 1.2
INT

INT

PD

PD

PD

BC 1.2
INT
VBUS
VBUS
PD

PD
Protocol
Protocol
Protocol
PD

PD

PD
Protocol
Protocol
Protocol
PD

PD
Protocol
Protocol
Protocol
PD

PD

Oxcc = VBUSState. MON_HILO

0x90 = VBUSState_ MON_HI

0x13 = PEState_Source_Startup

0x96 = PESTATE_SRC2PLUG_VDM_Identity Request
0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
0x14 = PEState_Source_Startup_Continue

0x16 = PEState_Source_SendCapabilities

0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0x15 = PEState_Source_Discovery

0x96 = PESTATE_SRC2PLUG_VDM_Identity Request
0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
0x14 = PEState_Source_Startup_Continue

0x16 = PEState_Source_SendCapabilities

0xc8 = PRState_ TXDONE

0xc5 = PRState_ RX_BUF_RDY

Oxbf = PEState_ErrorRecovery

0x1 = PEState_CableTypeDetect

0x3 = PLUG_INSERT_OR_REMOVAL

0x19 = DATA_STATUS_UPDATE

0x5 = SRC_STATE_ERROR_RECOVERY

Oxcc = VBUSState. MON_HILO

0x91 = VBUSState_ MON_LO

0x90 = VBUSState_ MON_HI

0x67 = COMMON_STATE_UNATTACHED_SRC
0x64 = COMMON_STATE_ATTACHWAIT_SRC

0x60 = COMMON_STATE_ATTACHED_SRC

0xd = CHARGER_DCP_ADVERTISEMENT_COMPLETE
0x19 = DATA_STATUS_UPDATE

0x3 = PLUG_INSERT_OR_REMOVAL

0x2 = PEState_LaunchPolicyEngine

0x2e = PEState_Enable_VCONN

0x2f = PEState_Enable_VBUS

0x4 = CHARGER_DETECTION_COMPLETE

0x19 = DATA_STATUS_UPDATE

Oxcc = VBUSState. MON_HILO

0x90 = VBUSState_ MON_HI

0x13 = PEState_Source_Startup

0x96 = PESTATE_SRC2PLUG_VDM_Identity Request
0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
0x14 = PEState_Source_Startup_Continue

0x16 = PEState_Source_SendCapabilities

0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0x15 = PEState_Source_Discovery

0x96 = PESTATE_SRC2PLUG_VDM_Identity Request
0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0xc8 = PRState_ TXDONE

0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
0x14 = PEState_Source_Startup_Continue



Port 0 PD 0x16 = PEState_Source_SendCapabilities
Port 0 Protocol 0xc8 = PRState_ TXDONE
Port 0 Protocol 0xc5 = PRState_ RX_BUF_RDY

Port 0 PD Oxbf = PEState_ErrorRecovery
Port 0 PD 0x1 = PEState_CableTypeDetect
Port 0 INT 0x3 = PLUG_INSERT_OR_REMOVAL

Port0  INT 0x19 = DATA_STATUS_UPDATE

Port0  Type-C 0x5 = SRC_STATE_ERROR_RECOVERY

Port0  VBUS  Oxcc = VBUSState_ MON_HILO

Port0  VBUS  0x91 =VBUSState MON_LO

Port0  VBUS  0x90 = VBUSState_ MON_HI

Port0  Type-C 0x67 = COMMON_STATE_UNATTACHED_SRC

Port0  Type-C 0x64 = COMMON_STATE_ATTACHWAIT_SRC

Port0  Type-C 0x60 = COMMON_STATE_ATTACHED_SRC

Port0 BC 1.2 0xd=CHARGER_DCP_ADVERTISEMENT_COMPLETE

Port 0 INT 0x19 = DATA_STATUS_UPDATE

Port 0 INT 0x3 = PLUG_INSERT_OR_REMOVAL

Port 0 PD 0x2 = PEState_LaunchPolicyEngine

Port 0 PD 0x2e = PEState_Enable_VCONN

Port0  PD 0x2f = PEState_Enable_VBUS

Port0 BC1.2 0x4 =CHARGER_DETECTION_COMPLETE
Port 0 INT 0x19 = DATA_STATUS_UPDATE

Port0  VBUS  Oxcc = VBUSState MON_HILO

Port0  VBUS  0x90 = VBUSState MON_HI

Port 0 PD 0x13 = PEState_Source_Startup

Port 0 PD 0x96 = PESTATE_SRC2PLUG_VDM_Identity Request
Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port0  PD 0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
Port 0 PD 0x14 = PEState_Source_Startup_Continue
Port 0 PD 0x16 = PEState_Source_SendCapabilities

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 PD 0x15 = PEState_Source_Discovery

Port 0 PD 0x96 = PESTATE_SRC2PLUG_VDM_Identity Request
Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port0  PD 0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
Port 0 PD 0x14 = PEState_Source_Startup_Continue
Port 0 PD 0x16 = PEState_Source_SendCapabilities

Port 0 Protocol 0xc8 = PRState_ TXDONE

Port0  Protocol 0xc5 = PRState_RX_BUF_RDY

Port 0 PD Oxbf = PEState_ErrorRecovery

Port 0 PD 0x1 = PEState_CableTypeDetect

Port 0 INT 0x3 = PLUG_INSERT_OR_REMOVAL

Port 0 INT 0x19 = DATA_STATUS_UPDATE

Port0  Type-C 0x5=SRC_STATE_ERROR_RECOVERY
Port0  VBUS  Oxcc = VBUSState MON_HILO

Port0  VBUS  0x91=VBUSState_ MON_LO

Port0  VBUS  0x90 = VBUSState. MON_HI

Port0  Type-C 0x67 = COMMON_STATE_UNATTACHED_SRC
Port0  Type-C 0x64 = COMMON_STATE_ATTACHWAIT_SRC
Port0  Type-C 0x60 = COMMON_STATE_ATTACHED_SRC
Port0 BC 1.2 0xd=CHARGER_DCP_ADVERTISEMENT_COMPLETE
Port 0 INT 0x19 = DATA_STATUS_UPDATE

Port 0 INT 0x3 = PLUG_INSERT_OR_REMOVAL

Port 0 PD 0x2 = PEState_LaunchPolicyEngine

Port 0 PD 0x2e = PEState_Enable_VCONN

Port 0 PD 0x2f = PEState_Enable_VBUS



Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 0
Port 1

BC 1.2 0x4 = CHARGER_DETECTION_COMPLETE

INT 0x19 = DATA_STATUS_UPDATE

VBUS  Oxcc = VBUSState_ MON_HILO

VBUS  0x90 = VBUSState_ MON_HI

PD 0x13 = PEState_Source_Startup

PD 0x96 = PESTATE_SRC2PLUG_VDM_Identity Request
Protocol 0xc8 = PRState_ TXDONE

Protocol 0xc8 = PRState_ TXDONE

Protocol 0xc8 = PRState_ TXDONE

PD 0x98 = PESTATE_SRC2PLUG_VDM_Identity NAKed
Module 31 0x114 = UNKNOWN



4.2 Test when we plug to USC-C adapter charger
We are using a UCB-C analyser between the A50 and the the adapter USB-C charger

The A50 is in switch off state with no battery.

The UCB-C protocol

B EZ-PD™ Analyzer Utility = X
File  Actions  Help
T8RP VBUS Voltage: 0V VBUS Current: 0A
E *: [Nene j I \ [ |

Il e A | e e ——
Source_Cap. 0 oFP Source 2 2161 0BT912C 0c2D0CB 2807800763 779 149018 4977 176 — =
Sourcs_Cap o DFp Soures 2 2161 0:8D112C 0:2D0C8 2867951012 780 149470 4577 1,76 header oz
Source_Cap. 0 oFP Source 2 2161 A11912C 0:2D0CB 2883100575 780 148783 4977 178 Reserved (15) 0
Source Cap. o DFP Source 2 02161 DED1912C 02D0CE 2838260385 779 149030 4577 178 Data Objs (14.12) 2
Source_Cap. 0 oFP Source 2 2161 BEI1912C 02D0CB 2808399935 780 148771 4977 174 Message Id (11.9) 0
Source_Cap 0 DFP Source 2 Dx2161 0xB01912C (x2D0CB. 2888550185 779 143470 4572 174 Pod Power Role (8) SOURCE(1)
Source Cap. o oFp Source ) <2161 0:801912C 0:200C8 2888700215 780 149251 1977 174 Spec Fev (1.6) Fev 20(1)
Source_Cap o DR Souce 2 02161 LEI1912C 0:200C8 2883349780 78D 148785 1977 17 i) DEEQ
Source_Cap. 0 DFP Source. 2 2161 B1912C 02D0CB 2808599560 780 149,020 4977 177 fesaryed ) o
Sourcs_Cap o DFp Source. 2 2151 0:8112C 0:2D0C8 2msieEn 70 149483 4577 172 S Cea e

5 g 0x801912C
Source_Cap [ oFP Source. 2 2161 0019120 0:2D0CB 288929987 780 149270 4977 17 e P
Source Cap. 0 DFP Source 2 02161 EDT912C 02D0CE 28m 9198 780 148 546 45722 175 S T
Source_Cap. 0 DFP Source 2 2161 BBI1912C 0:2D0CB 2869598743 780 148784 458 175 USB Suspend Supported 8) Mo (0}
Source_Cap 0 DFP Source. 2 2161 ED112C 0:2D0CE 289749250 780 149727 4577 175 Extemaly Powered (; Yes (1)
Source_Cap 0 DFP. Source 2 <2161 0x801912C (:2D0C8 2883899505 780 149475 4977 181 EEB Commurications Capable ;)
Saurce_Cap. 0 DFP Source 2 02161 BE1312C 02008 280048827 780 148542 4577 17 Peta Fele S €5) e
Source_Cap. 0 oFP Source 2 2161 EDTS12C 02D0CE 2890198414 780 148 807 4577 176 Reserved (24 22) 0
Source_Cap 0 oFP Source. 2 2161 (E01912C 0:2D0CB 2830348485 780 149291 4577 174 Peak Curent (21..20) 10C defatt)
Saurce_Cap. o DFF Source. 2 2161 0B01912C 0:2D0CB 289045003 779 148774 4577 18 Vot in 50mY (19..10) 10059
Source Cap. [ Soree 2 02161 BB1912C 0:200C8 289064853 780 149718 4577 175 M Curent i1 10mA 9.0 30004
Surse_Cap. 0 Source 2 2161 BBI1312C 0:2D0CB 280798545 779 148229 4577 175 Home Aoka Oy Somve
Source_Cap 0 Source 2 D161 D:B01912C 0c2DOCB 283043111 780 148787 4577 177 Tpe 3130 fed
[Souce om0 e 2 02161 0019125 0:200C8 2891098165 780 o2k o5 o4 etk ot
GoodCRC 0 Sk 0 o1 2891058964 495 £ 5065 041 Uitemcieneoin 180
Extemaly Powered (27) Ho (0}

2091126929 285 27450 5065 0 USE Canmuricaors Cpbe. 1, 0
Souros._Cap 0 DFP Source F] 2161 (:E01912C 0:2D0CB 28201468 780 1094224 5093 ] @ 4
GoodCRC 0 urp Snic ] ot 28902022293 486 45 5093 0 L) Ba
Recfis 0 uFP S 1 01042 B1304B12C 289228314 616 5535 5083 002 Pesarved OF. 22 9

Peak Curent (21..20) 0C (detat)

GoodCRC 0 oFP Source 0 ot 2822905 508 122 5093 o SETEnIn o
Aooept 1 DFP Source 0 s 2mni4z 509 1852 5053 00t e i b el
GoodCRC 1 urp Sk ] (%2 28221960 490 19 5087 oot
PS_RDY 2 DFP Source 0 0565 28231517 509 109,059 5093 001
GoodCRC 2 urp Sric 0 ot 28230207 487 50 5023 001
Request 1 urp Sk 1 01242 023032063 282353846 617 17263 5053 02
GoodCRC 1 oFP Source ) el 2852360583 508 120 5083 oot
Aocept 3 DFP Source 0 o7 28362791 509 170 5033 02
GoodCRC 3 urp Sric ] o6t 269236333 458 S 5093 001
#S_RDY s DFp Source 0 o065 2847787 509 14182 9163 02
GoodCRC 4 urp Sk ] et 2824785% 499 3 3163 013

File Opened : C:

\Davi

uments\TPSE598x firmware\Charge on bor

T 2D samsung

1639
AR O P e M

P Taper ici pour rechercher [e] ix:

The Scope

MS0-K 30544, MYE1130582: Tue Sep 23 14:33:52 2020
1 20 1.0




5 Conclusion

The goal to resolve this problem is to make the PD have the same behaviour of the charging adapter . | think
it is possible to do this .

Below my question :

| would like to understand what is the line ?

I N = e = S ¥l ) R R P
% OK SOF_PRIME VDM 0 Reserved DFP/UFP 1 (x108F OxFFO08001 2565598 630 1014 5203 0.01
3 OK SOP_PRIME VDM [} Reserved DFP/UFP 1 0x108F OxFFO0B001 2567233 629 1005 5203 0

In the configuration program | set up 0 transmit identity Data object ( 0x47)

Why is the PD switching off the source path off the USB ?



