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ABSTRACT

This application note discusses the user's graphical user interface (GUI) that controls LP555x evaluation
boards via a USB connection.
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1 Overview

The GUI can read and write LP555x registers and send PWI commands to program the output voltages of
the switching regulators and LDOs. The GUI can also control the operation modes of LP555x, such as
sleep, wakeup, shutdown and reset, by generating PWI commands. Functions and performance of the
LP555x can be tested easily through the GUI. An example of the GUI for LP5551 is shown in Figure 1.

All trademarks are the property of their respective owners.
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Figure 1. LP5551 Evaluation Board User's GUI
Quick Start

1. Run the GUI (‘Evaluation.exe’, with ‘Evaluation.ini’ and ‘usblptio.dll’ in the same folder) from the PC.
2. Connect the LP555x Demo Board to a PC using a USB cable.

3. Check authentication by clicking the ‘Authenticate’ button on the lower part of the GUI. Then click ‘R’
on the right of the ‘Auth_OK’ button to read back the authenticate result. If ‘PWROK' and “Auth_OK’
are both ‘1’ (in their depressed positions), then authentication is succeeded and the GUI is ready to
control the LP555x evaluation board.

From the menu: Operations -> Read all, the default register values can be read from the LP555x and
shown in the GUI, as shown in Figure 2.
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RINaHonal Semiconductor - LP5551 PWI1.0.Compliant EMU

Fiie Operations Settr Help

ADDR REGISTER D7 06 05 D4 D3 D2 D1 Do

00H RO - Core Veltage | wes [ wes [ wesa [ wes [ wecz [ v [ wco |7 R[wW]
OTH R1 - Unuted 0 R|w|
02H R2 -VO3Virer_ret wes [ woe2 Ve wo | | | |80 Rlwl
03H R3J - Status Register | | F R|w
04H R4 - Pl Version ! | | | 0 Rlw|
O5H RS -NWELL Bias Sgn | wvoca | voe3 VDC2 VDC! \VOCO |0 R|wl
0SH R6 - PWELL Bia: Sign voc4 | vpe3 vOC2 VOC! VOCO [0 R|w|
07H R7 -VD21/0 Reg | wez | wez | wvoor | voco ) |78 R|wl
03H R8 -VO1Reg |___vocs vDC2 voct [ voco ) ) |z AWl
09H R - PFM/PWM Ferce | J J | AVS Force PFM | AVS Force PWM| DVS Forco FFM| DVS Force PwM] [0 R | w|
04H R10-DVS SwichReg | wos | wocs | woca | wvoc3 | wvoc2 | woct | vDCO 7 Rlwl
08H R11 - Enable Conol | [ DVSEnstle [ VO4Enstle | VO1Enstle | PWELLEnatle | N\WELLEnsble [ VO3Enstie |¥  R| W]
OCH R12-V04Rep | vz [ wez [ wo [ wo ) | ‘ |18 Rlw
0DH R13-GPO Conmal | | PwELLICHLY | PWELLICKO| GPO3 | GPO2 | GPOY | GPOO |[0  R|Ww|
0EH R14-Reserved 00 R w|
OFH R15-Reserved 0  R|wW|
FH ~—-Controllrguts | ENABLE | RESETN a0 Rlwl
FIH - Status Quiputs | 20 R|w|
FAH —- PWI Cormands Rotet | Sleep | Shutdown |  Wakew | Authertisate | Synchionze | [0 R | W]
FBH —- Core Votags Adust v T w [ wva [ v [ v [ w T w [ Rlwl
FEH —- GPIO Byt A | | J |[Fo" &) wl

JuUsB OK Powervise verscn

3.1

Figure 2. LP5551 GUI with Default Register Values and Commands

There are a few ways to read and write to the registers through the GUI.

Register Read:

e Click button ‘R’ at the right of each register to read the register value from the LP555x.

» Operations -> Read all (Ctrl+R), to read all register values.

» Operations -> Direct access, to read a single register by providing its address.
» Settings -> Register polling, when ‘polling time’ is not zero, all registers are read in once every ‘polling

time’.
Register Write:

e Click button ‘W’ at the right of each register to write to it in LP555x.

» Operations -> Write all (Ctrl+W), to write the current values in the GUI to all registers in the LP555x.
» Operations -> Direct access, to write to a register by providing its address and value.

» Settings -> Update immediately, when checked, registers in LP555x are written whenever the buttons
in the GUI are updated.

GUI Layout and Conventions

GUI Layout

The upper half of the GUI is the register interface and the lower half is the control and PWI command

interface.

From the left to the right of the GUI, as shown in Figure 2:
* The 1st column is the addresses for LP555x registers and control commands.
* The 2nd column shows the register names in LP555x.
« The 3rd column gives brief descriptions of registers and control commands.
e The 8 buttons in the register interface represent the 8 bits of each register. From the left to the right:
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3.2

MSB to LSB. Buttons in the control and PWI command interface represent each command and status.
» The two-digit HEX numbers show the contents of each register.
* The ‘R’ and ‘W’ buttons at the right end of each line are for reading from or writing to the register in the

same line.
GUI Conventions
In the GUI, buttons in D7 to DO columns represent a digital bit of LP555x registers or a control command.
Buttons with grey text represent read-only or unused bits.
Buttons in the depressed position show the corresponding bits are equal to ‘1’. For example, in Figure 3,
‘ENABLE’ = ‘1", ‘RESETN’ = ‘1", ‘PWROK’ = ‘1" and ‘Auth_OK’ = ‘1",
FOH v Contellnpute | ENABLE | RESETN 0 Alw
FEH. e Sl Ot 5 Al
Figure 3. Buttons in Their Depressed Position Mean that the Corresponding Bits = ‘1’
Buttons in the raised position show the corresponding bits are equal to ‘0’. For example, in Figure 4,
‘ENABLE’ = ‘0’, ‘RESETN’ = ‘0", ‘PWROK’ = ‘0" and ‘Auth_OK’ = ‘0"
O o Corkallrpds EMBLE | RESETN | LRI

FSH e Stahas Ol 0 R|W

Figure 4. Buttons in Their Raised Position Mean that the Corresponding Bits = ‘0’

4 Register Interface (Direct Read and Write)
A register control established through PWI interface allows users to directly access to the LP555x
registers. A set of up to sixteen 8-bit registers in the PWI slave are supported by the PWI standard. By
reading and writing through the GUI, output voltages of switching regulators, LDOs and others, such as P-
and N- well biasing voltages, can be controlled. Please refer to the LP555x data sheets for the details
related to the coding of the registers at www.ti.com .
5 Control and PWI command interface
The lower part of the GUI is for hardware resets, enables and direct PWI commands, as shown in
Figure 2. Please refer to the PowerWise Interface Specification for the details of PWI standard at their
website.
e Control Inputs
— RESETN: controls hardware reset pin, active low, default = 1.
— ENABLE: controls hardware enable pin, active high, default = 1.
» Status Outputs:
— PWROK: if the evaluation board is correctly powered, a '1' will be showed in this button, otherwise
‘0.
— Auth_OK: if authentication is successful after clicking 'Authenticate' button, a '1' will be returned
when the button 'R’ on the right of this row is clicked, otherwise, '0'.
* PWI Commands:Please deselect a command after it is sent
— Reset: writing the reset command will initialize the PWI slave and set all the slave registers to
default.
— Sleep: writing the sleep command to the PWI slave activates the Sleep-mode. In the sleep mode,
the core voltage is 0V, and the LDO3 output (memory voltage) will be controlled by its retention
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value (R2). Other voltages retain their programmed values.

Shutdown: writing the shutdown command will cause the PWI slave to switch off all regulators, thus
causing all output voltages to go to zero. Toggle hardware ‘ENABLE’ or ‘RESETN’ to activate the
outputs.

Wakeup: this command allows the PWI slave to move from sleep-mode to active-mode. The core
voltage returns to the default value and LDO3 tracks the core voltage.

Authenticate: the authenticate command is a nine-frame sequence consisting of the Authenticate-
command followed by four challenge/response frame sequences. If authentication succeeds, a ‘1’
will be returned at ‘Auth_OK’ after reading the status output.

Synchronize: this command synchronizes the master and the slave. The master sends a stream of
‘1's and forces the slave to resynchronize to the stop bit (‘0’) of the command.

Core Voltage Adjust:

» Adjust core voltage directly. This command has the same effect as executing a register write to
the register RO. However, the core voltage adjustment frame command only requires one frame
to write to the RO, while a register write command needs two frames to execute.

» Note that both of the core voltage adjustment command and a register write to RO can change
the content of register RO. However, the content shown in the GUI does not update until a
register read is performed.

6 Menus

Menus of the GUI provide various operations and settings of the GUI.
* File

Open profile: open a profile to overwrite the current settings in the GUI. A dialog shown in Figure 5
will pop up, providing a choice of overwriting register contents in the LP555x or not.

..E_n nfirm

Do you wank bo write all registers bo device?

2

...........................

ok Cancel

..........................

Figure 5. Confirm Overwriting Registers in LP555x

» Save profile: save the current settings as a profile;
» Exit: close the GUI
» Operations

Write all: write all the current settings in the GUI to the registers in LP555x;
Read all: read all the register current values from the LP555x;

Set default all: set all the values in the GUI to default (please refer to the LP555x data sheets for
the default value settings). A dialog shown in Figure 5 provides choice of overwriting register
contents in the LP555x or not.

Direct access: read from or write to an address directly. As shown in Figure 6, a register can be
written directly in the ‘write’ section, while a register can be read in the ‘read’ section.
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Figure 6. Direct Access to Registers

* Output voltages: as shown in Figure 7, 16 outputs of the on-board ADC can be shown. The first row
shows the ADC data (hex format) and the second row shows the corresponding voltages.

Output Yoltages

DS Shwh o ANS S MWELL LOOA LOO4 LDOZ LOO3
17E 175 173 174, 3FF aFF 17F Qoo
1.22 1.20 1.20 1.22 230 3.30 1.23 0.0
0no 000 0no ano Q0o oao 000 Qoo
on oo 0o o 0o oo 0o 0.0
Close
Figure 7. Output Voltages Obtained by ADCs
» Settings
— Update immediately: when checked, registers in LP555x are written whenever updated in the GUIL.
— Register polling: a polling time can be set in the dialog shown in Figure 8. When the polling time is
not zero, ‘read all’ is performed once every ‘polling time’; when the bar is set at ‘polling is not
available’, auto-polling is stopped.
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Figure 8. Register Polling Interval

» History: previous register read and write actions are listed in the history window, as shown in Figure 9.

Figure 9. History Window

» Help: version information, website and help email address.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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