Desired Behavior: When a sink PD contract is negotiated, close the power path. If a type-C default
contract, leave the power path open.

Suggested Fixes:

1) EC control using ‘SRDy’

The TPS65987D can be configured to not enable the sink power path until an ‘SRDY’ Message is sent. In
this case, you could use an MCU/EC to monitor the plug status of the TPS65987D, and on a new sink
contract, check the contract negotiated. If it is a contract that you desire (a PD contract), your EC would
send an ‘SRDY’ 4CC command to close the sink power path.

2) Potential Workaround: There may be a way to enable this behavior with native GPIO and
configuration capabilities. This will require some testing on your end and some HW changes

We need 2 main things: (1) indicator that we are in a PD contract and (2) a way to disable/enable the
power path.

(1) There is not single GPIO that exhibits this behavior. What we can do is use a combination of two
GPIO events.

(a) Use the “Port 0 Sink Greater Than Threshold Event” to trigger any Contracts above a certain voltage.
We can set the threshold in the Threshold voltage field of the Port Config register. Because the default
USB-C contract and the PDO_O0 contract have the same voltage, if we set the threshold below 5-V it
would trigger for both and not behave as intended.

In this case, set it to a value > 5 and <9, and it will cover all of the high voltage PD contracts.
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(b) To get the 5-V PDO, we can just use the “Port 0 Sink PDO 0 Negotiated” event as this will trigger on
the 5V PD contract, but not on the 5-V default.



See the image below for how to configure the GPIO table. If you want to combine these GPIOs into one
output, you can configure the I/0O with open drain output enable with internal pullups to allow shorting
the GPIOs. You can also use them separately.

1/0 Config ( 0x5c ) Q

GPIO #0

Field Value
Multiplexing for GPIO O pin [Pin Multiplexed to GPIO R
Initial Value \nxn ‘
Open Drain Output Enable
Internal Pull Down Enable O
Internal Pull Up Enable
Mapped Event [Port 0 Sink Greater Than Threshold Event -l
GPIO Polarity |Direct-mapped Event -l
GPIO #1

Field Value
Multiplexing for GPIO 1 pin [Pin Multiplexed to GPIO R
Initial Value \nxn ‘
Open Drain Output Enable
Internal Pull Down Enable O
Internal Pull Up Enable
Mapped Event [Port 0 sink PDO 0 Negotiated -l
GPIO Polarity |Direct-mapped Event -l

(2) Next is configuring a GPIO that will enable/disable the power path.
For this, we will go back to the Wait for ‘SRDY’ and ‘SRDY’ functionality mentioned earlier.

The first step is configuring the sink power path to be “Wait for SRDY” which is done in the Global
System Configuration register.

Global System Configuration (0x27 )
Field Value

PP Cable 1 Switch Config \PP Cable Switch as Output, Guaranteed 4.5-5.5V j
PP 1 Switch Config [PP Switch as Sink Only, wait for SRDY |
PP 2 Switch Config [PP Switch Disabled R
PP 3 Switch Config [PP Switch Disabled Rl
PP 4 Switch Config [PP Switch Disabled |
Power Duo Mode: O

12C1 Enable as Master ]

12C3 Enable as Master ]

External Processor Default =
[TBT Controller 12C Port 12C1 hd|
12C Timeout 18 |
SPI Read Only O

Next is the GPIO event. There is a GPIO event called “Port 0 Load App Config 1 Event” that acts as an
input. When this GPIO is asserted, it will load an “Virtual Device”. This is mainly used to load a slightly
different register configuration on top of the current one. Part of loading the device also includes
sending a single 4CC command upon entry. We are only interested in the 4CC part, not the register
configuration.

Configuration of this GPIO requires a couple steps.

First set the GPIO to the correct event.



GPIO #2

Multiplexing for GPIO 2 pin
Internal Pull Down Enable
Internal Pull Up Enable
Mapped Event

GPIO Polarity

Field

Value

|Pin Multiplexed to GPIO
O
O

|Port 0 Load App Config 1 Event

|Direct-mapped Event

Lelle]

Next, Enable a Virtual device so we can configure the settings. This is done in the General settings tab in
the Configuration Data Sets section. Increment the number of configuration sets to 1. This will open a
new tab at the top for the new virtual device.

General Settings  Port Seftings  Virfual Device 1 (0x2)

Configuration Mode

GUI Build Version . 6.1.4

Configuration File Version . 6.1.4

Configuration File Supported Device : TPS65987DDH (Advanced)

Configuration File Name: TPS65987DDH_Advanced_v6_1_4.tpl

USB ta 12C/SPI Adapter - TIVA

Change File| TPS65067_88_F707_10_10.bin

Firmware Version: 707.10.10

Allocated Appiication Configuration Sze = 0XG00 (1536 bytes)
Used Appication Configuration Size - 0x5b1 (1457 bytes)

System Settings

Customer Version

0x0
Device Initialization Ghaln
Number of Connecied Devices. [1 +
Device

‘Dew(e|

Configuration Data Sets

Number of Configuration Sets:

PO (0x0)

Configuration Set

‘vms Device 1

XD

o

Share Settings Across All Devices. [

Addressing
12G_ADDR
0 (R1/R2 = 0.00-0.18) ~

Port1 12G1: 0x20
Port1 12C2: 0x38

(Virual} Pin Strap Setting
Virtual Address.

2 -

Go to the virtual device and remove all the registers by going to “Adjust Registers” and de-selecting all

registers.

General Seftings ~Port Seftings
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Next, got to “Port Settings”, “App Configuration Register”. Because we chose the GPIO event “Port 0
Load App Config 1 Event”, we are interested in APP config Group 1. Set the First field to match the
virtual address for the Virtual Device. In this case, it should be 2.

Then configure the 4CC command to send on Alt Mode entry, in this case SRDY.

App configuration Register ( 0x6c ) o

‘Enter the Register/Field Search Text Here

Customer Use
Interrupt Mask for 12C1

Interrupt Mask for 12C2 App Config Group 1 Settings

Transmit Identity Data Object
User Alternate Mode Config
Display Port Capabilities

/0 Config

App Config Binary Data Indices

Alt Mode Entry / GPIO High 4CC Command or Task
JAlt Mode Exit / GPIO Low 4CC Command (not Task)
JAlt Mode Exit/ GPIO Low 4CC Command or Task

[Unknown (0x0)

[Unknown (0x0)

[unknown (0x0)

Global System Configuration Field Value

Port Configuration

Port Control App Config Mask, GPIO High Transition or User AM Enter ‘V\rlual Address 2 j

Transmit Source Capabilities App Config Mask, GPIO Low Transition or User AM Exit ‘None j

Transmit Sink Capabilities Command Channel to use for Command (not Task) Slot [cMD1 (0x08) ~|

Autonegofiate Sink

Alternate Mode Entry Queue Command Channel to use for Command or Task Slot ‘CMD1 (0x08) j

PD3 Configuration Register JAlt Mode Entry / GPIO High 4CC Command (not Task) ‘SRDY j
|
|
-l

Now the GPIO and system should be configured.

You should be able to tie the two output GPIOs(1) to this input GPIO(2). What this will do is enable the
sink power path for PD contracts, but will not enable it for any default type-C contracts.



