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Figure 1. The PF Programmer (KITPFPGMEVME)
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Kit Contents / Packing List

* PF Series Programmer

*  Flat ribbon cable (8-conductor)
* Mini USB cable

*  Quick start guide

»  Technical support brochure

* Warranty card
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4\ Important Notice

2 Important Notice

Freescale provides the enclosed product(s) under the following conditions:

This evaluation kit is intended for use of ENGINEERING DEVELOPMENT OR EVALUATION PURPOSES ONLY. Itis
provided as a sample IC pre-soldered to a printed circuit board to make it easier to access inputs, outputs, and supply
terminals. This EVB may be used with any development system or other source of I/O signals by simply connecting it to
the host MCU or computer board via off-the-shelf cables. This EVB is not a Reference Design and is not intended to
represent a final design recommendation for any particular application. Final device in an application will be heavily
dependent on proper printed circuit board layout and heat sinking design as well as attention to supply filtering, transient
suppression, and 1/O signal quality.

The goods provided may not be complete in terms of required design, marketing, and or manufacturing related protective
considerations, including product safety measures typically found in the end product incorporating the goods. Due to the
open construction of the product, it is the user's responsibility to take any and all appropriate precautions with regard to
electrostatic discharge. In order to minimize risks associated with the customers applications, adequate design and
operating safeguards must be provided by the customer to minimize inherent or procedural hazards. For any safety
concerns, contact Freescale sales and technical support services.

Should this evaluation kit not meet the specifications indicated in the kit, it may be returned within 30 days from the date
of delivery and will be replaced by a new Kkit.

Freescale reserves the right to make changes without further notice to any products herein. Freescale makes no warranty,
representation or guarantee regarding the suitability of its products for any particular purpose, nor does Freescale assume
any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability,
including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
applications and actual performance may vary over time. All operating parameters, including “Typical”, must be validated
for each customer application by customer’s technical experts.

Freescale does not convey any license under its patent rights nor the rights of others. Freescale products are not designed,
intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the Freescale product could create a
situation where personal injury or death may occur.

Should the Buyer purchase or use Freescale products for any such unintended or unauthorized application, the Buyer shall
indemnify and hold Freescale and its officers, employees, subsidiaries, affiliates, and distributors harmless against all
claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of
personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that Freescale
was negligent regarding the design or manufacture of the part.Freescale™ and the Freescale logo are trademarks of
Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners.

© Freescale Semiconductor, Inc. 2013-2015
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3 Introduction

Freescale recommends the KITPFPGMEVME development tool, also known as the PF Programmer, for configuring and
programming the PF0100 Power Management Integrated Circuit. This PMIC is designed primarily for use with Freescale's
i.MX6 series of application processors.

This document describes the specifications of the graphical user interface (GUI) for the PF0100 device. The primary
features of this GUI are:

1. Read/write access to PF0100 registers

2. Intuitive control for programming the PF0100’s start up configuration

3. Script to enable the 8.0 V Boost and 3.3 V LDO on the PF Programmer

4. Script to enable the configuration macros for fuse prototyping and fuse programming
5. Save or recall user defined configuration file

Note: This document provides updated information on the installation and use of the current PF0100 EVK Control GUI,
revision 3.0.0.20. Some discrepancies may be found if using an earlier version of the GUI. To learn about the version of
the GUI you are using, please refer to section “Graphical User Interface Description”.

4  Software and Hardware Requirements

The KITPFPGMEVME Programmer is a development tool designed to provide easy configuration of the PF Series devices
and to facilitate prototyping and programming the device's (OTP) one-time programmable fuses. The programmer kit
comes with a PF series programmer, a flat ribbon cable (8-conductor) and a mini-USB cable, as shown in Figure 2.

Figure 2. KITPFPGMEVME PF Series Programmer

The KITPFPGMEVME incorporates a MC9S908JM60 8-bit MCU, a MAX686 boost regulator, and a MIC5202 LDO. The
programming voltage is supplied by the boost regulator, which boosts the nominal 5.0 V from the USB port to the required
8.25 V.

The programmer is connected to the customer’s board via a flat cable with a standard 8-pin (4x2), 100 mil pitch header
plug. Figure 3 shows the pinout and signals of the Programming Interface connector.

KTPFPGMEVMEUG, Rev. 3.0
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Figure 3. KITPFPGMEVME Block Diagram

4.1  Designing the Target PF0100 Application

When connecting the KITPFPGMEVME programmer to an application board with an i.MX processor and PF0100 sharing
the I°C bus, it is required to disconnect the processor 12C lines from the communication bus.

Figure 4 shows a simplified diagram to be able to program the PF0100 with the KITPFPGMEVME programmer. Since
programming the OTP fuse on the PF0100 is a one-time event during production, the most simple and cost-effective
solution for isolating the processor 12C lines is to add two 0 Q resistors (R5 and R6) which should not be placed during OTP
programming, but are soldered down for normal operation. Note that Figure 4 represents only a recommended
configuration; It is the customer’s responsibility to make sure this proposal meets the requirements of a specific application.

PWRON pin is configured to be LOW so the processor will be in reset, since the PORB pin in typical application is
connected to the RESETBMCU pin of PF0100.

Note: ICTEST should be grounded.

KTPFPGMEVMEUG, Rev. 3.0
Freescale Semiconductor 5




0 ~N O gD W N

and Hardware Requirements

To Processor I°C
Interface

C;=0.1uF, 20V, ceramic

C3;=0.1uF, 20V, ceramic
C,=1.0uF, 20V, ceramic

Cpom = 20 UF, 20 V, ceramic

Optional:

—0
1\ 1\ System VIN
Yo ‘A (3.1Vto4.5V)
0% o T

PROGRAMMING Rs Re

INTERFACE
? VPGM A\ 1 ~

ol B3 _ J _L 10K

o4-ch é R _I_ !CPGM R,

iy A 5 10K !C3

[ SDA VS, N P\ o N—e

o PWRON -l |

R R
L cRot 4.7 K1 § 4.7 }é Cy C,=1.0 uF, 20 V, ceramic
GPIO2
°——
o — = | == Cs=0.1uF, 20V, ceramic
C, Cy
[{e}
wn

SWBSTLX 3
SWBSTIN |3
SWBSTFB |3

VCOREREF 3
VCOREDIG

(IRESETBMCU

(ISTANDBY

PMPF0100

SW3VSSSNSL]

VREFDDR}

VINREFDDRU}

L1SW1VSSSNS

{1GNDREF1

Figure 4. PF100 Minimum System for Programming
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Software and Hardware Requirements

4.2  Hardware Requirements

PC with Windows XP or Windows 7 operating system
» Standard USB port

8-pin (4x2) 100 mil IDC male connector on target board (recommended)

4.3  Software Requirements

Necessary software and drivers include:l
*  Microsoft .NET Framework 4.0

NI-VISA 5.1.2 communication package plus development support (including .NET Framework 4.0 languages)
KITPFO100GUI.zip: Graphical User Interface (GUI) for PFO100 Power Management IC.

To download the latest version of KITPFO0100GUI.zip, go to the link:
http://lwww.freescale.com/webapp/sps/site/prod_summary.jsp?code=KITPFPGMEVME&fpsp=1&tab=Design_Tools_Tab

KTPFPGMEVMEUG, Rev. 3.0
Freescale Semiconductor
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5 Software and Drivers Installation

1. Install Microsoft .NET Framework 4.0, download and run "dotNetFx40_client_x86_x84.exe". Click on link below
http://www.microsoft.com/en-us/download/details.aspx?id=24872

2. Install Windows Installer 3.1 (Windows XP Only), download and run "WindowslInstaller-KB93803-v2-x86.exe".Onl
Click on link below
http://www.microsoft.com/en-us/download/details.aspx?id=25

3. Install NI-VISA 5.1.2, download and run "visa512.exe". Click on link below
NI-VISA 5.1.2 - National Instruments

Note: Itis the customer’s responsibility to obtain any license files from National Instruments that are necessary for enabling
the NI-VISA 5.1.2 drivers.

When installing the NI-VISA 5.1.2, make sure to select the .NET Framework 4.0 Language Support drivers as shown in
Figure 5.

{3l NI-VISA 5.1.2 [EN

TEs

ct the features to install, ; "INSTIIUMME

7 NATIONAL

+ | Mational Instruments VISA driver verzion 51,2 VIS4
‘=3 =| Run Time Suppart provides an AP for controlling 1. GPIB, Senal, Pl

= | Corfiguration Support and other types af instiuments.
‘= ~| Development Support
f— Examples

Diver Development

LabWIEWw 20171 32-bit Support

Labwfindowes/CWl Support -

MET Framewark. 2.0 Langquages Suppai ‘f)

Meazurement Studio for Wisual C++ 2008

MET Framewark. 3.5 Langquages Suppal
i ; s 200

MET Framewaork. 4.0 Languages Suppoi )

Female Server

¥ | Real-Time Support

m

This feature will remain on the local hard drive.

¥ | Windows Mobile/CE Suppart o
1 l i, 5 r
Directary for MIA154 51,2
C:%Program Files®JV Foundation®\VISAY Browse...
[Hestu:ure Feature Defaults] [Disk Cost l l <¢ Back ][ Memt = ] l Cancel

Figure 5. NI-VISA 5.1.2 Features Install window
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‘ k Software and Drivers Installation

5.1  Using NI VISA Driver Wizard to install .INF file

Before proceeding to generate and install the proper .INF files, connect the KITPFPGMEVME programmer to the PC USB
port using the standard type A-to-B mini USB cable. Windows will then detect the new hardware. Next, proceed with the
installation. Do not connect to Windows Update to search for software.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

windows will zearch for curent and updated zoftware by
looking on wour computer, oh the hardiware installation CO, or on
the Windows pdate Web site [with your permizsion).

Fead our privacy policy

Can Windows connect to Windows Update to search for
software?

1 es, this time only
1 Yes, now and every time | connect a device
(&1 Ma, nat thiz ime

Click Mest to continue.

[ et » ][ Cancel

Figure 6. Install New PF Programmer Hardware

On the following window, select the “Install Software Automatically” option and click next.

&

This wizard helps you install software far:

PF-Froarammer

\ ':} If your hardware came with an installation CD
=" or floppy disk. insert it now.

‘What do you want the wizard to do?

(%) Install the software automatically [Fecommended)
() Install from a list or specific location [4dvanced)

Click Mest to continue.

[ ¢ Back “ Mewt » l[ Cancel I

Figure 7. Automatic Hardware Installation

Verify on the Windows Device Manager, that the hardware was properly installed.

KTPFPGMEVMEUG, Rev. 3.0
Freescale Semiconductor 9
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L Device Manager
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Figure 8. Windows Device Manager

Now proceed with the .INF creation with the NI-VISA Driver Wizard:
1. Go to Start > Programs > National Instruments > VISA > Driver Wizard

2. Select USB under Hardware Bus Selection and press “Next” button

KTPFPGMEVMEUG, Rev. 3.0
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MNI-VISA Driver Wizard

: MNATIONAL
Hardware Bus Selection INSTRUMENTS

Welcome to the MNI-YISA Driver YWizard! This wizard gathers the necessary information and creates the
files to allow MI-%T54 to control wour device, Please select the hardware bus used by wour dewice,

Hardware Bus

P & use

|  =Back |l Mewxt = l[ Cancel ” Help

Figure 9. NI-VISA Hardware Bus Selection Window

If the application prompts an error message, disregard the error and click continue.

The Following errors were found during device
enurmetakion:

ERROR -1073807175: blength Field is incorrect
for USE_EMDPOINT _DESCRIPTOR bvpe

Continue

Figure 10. USB Error Message (Disregard)

3. Select the correct device from the device list, make sure the USB Manufacturer ID is "15A2" and the USB
Mode Code (Product ID) is "0050", then press the “Next” button.

KTPFPGMEVMEUG, Rev. 3.0
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{2 NI-VISA Driver Wizard

USB - Device Selection

NATIONAL
INSTRUMENTS

Welcome to the NI-YISA Driver Wizard For USE! This wizard gathers the necessary information ta
allovy WI-wI34 to control vour USE device, Please select wour device from the list below, or choose
"Other" iF your device is not connected, or vou wish to configure vour device manually,

Device Lisk

| USBAYID_413caPID_ 5157
| USBAYID_46daPID_c063

Connection Information
gStatus: DeviceConnecked
ECurrentCnnFiguratinnValue: 1
|BusSpeed: 1

| DeviceAddress: 0xé
[MumberOfOnenPipes: 4

LsE Manufa_cturer 10 (VMendor ID)

|oxi5a2 |

USE Model Code (Product I}
00050 |

Descriptor Infarmation
iDevice Drescripkar: ~ '
|bLength; 0x12

| bDescriptorType: 0x1
ibchISB: 0x200

| bDeviceClass: OxFF

| bDevicesubClass: 0x0
| bDevicePrakacal: Ox0
| bMaxPacketSize: 0xS
|idvendor: 0x1542

LidDradh ke DvEN

[

Manufacturer Mame

| Freescale Semiconductar
|

Model Mame
. PF-Programmer

[ < Back ][ Mext = l[ Cancel ][ Help

Figure 11. NI-VISA USB Device Selection Window

Enter "PF-Programmer" in the instrument prefix field, browse to a folder where you want to save the output file and

press the “Next” button

KTPFPGMEVMEUG, Rev. 3.0
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x Software and Drivers Installation

: MNATIONAL
Output Files Generation INSTRUMENTS

Thank wau For using the MI-YIS4A Driver Wizard! This wizard will now generate the files which allaw MI-
WIS ko contral wour device, Please specify the INF file name prefix and the direckary in which bo write
the Files.

If wou are creating a distribution kit For wour driver or application to be installed on ather computers,
read the instruckions that are included in the header of the generated INF file,

Inskrurment Prefix (IMNF file name)

FF-Pragrammer

Directory in which to save the generated Files:

CiHMy Documents|\PROLO0VPF-Progr arnmer Browse

Files to be generated:

CiiMy DocumentstPROL00VPF-Programmert PF-Programmer.inf
3y DocumentsPFOL00YPF-Programmer i PF-Programmer_vistass inf

[ < Back, H Mexk = ][ Cancel J[ Help J

Figure 12. NI-VISA Output File Generation Window

5. Select the option of automatically installing the generated .INF driver and press the “Finish” button. If the software
prompts an error message that the device could not be found, disconnect and reconnect the KITPFPGMEVME

programmer and click on the “Retry” button.

KTPFPGMEVMEUG, Rev. 3.0
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(GANLVISA Driver Wizard . -|[x]
Installation Options ﬂm%

The wizard has generated the Files inko the specified directory, You now have the option to install those
files, Recall that the generated INF file contains operating syskem specific installation infarmation,

(& Instal Your device driver has been installed, however your device could not
be Found by NI-wISA. The Following error was returned:

FTR H ] Files |
ERROR -1073807343: YISA could not find resource

O Take Please verify that your device is installed by checking the wWindows
Device manager under NI-YISA Devices, IF vour device is nok present,
Eosrig try unplugging wour device and reconnecting it, ¥ou may be required
24 ko use the Windows "Mew Hardware Wizard" bo point your device to
the appropriate INF,

*  The FTH e PRIIPCI
Fﬁ;dﬁg f_Retry | [ Exit J specify
[ < Back ] | Finish = I ’_ Zancel ] [ Help ]

Figure 13. NI-VISA Installation Options Window

6. To check if the USB device driver was installed correctly, go to Start > Setting > Control Panels > System > Device
Driver. You should see "PF-Programmer" under "NI-VISA USB Devices".

KTPFPGMEVMEUG, Rev. 3.0
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Figure 14. Microsoft Windows Device Manager

Connect the Target Board to KITPFPGMEVME Programmer

Connect the KITPFPGMEVME programmer to your target board using the supplied 8-conductor flat ribbon cable. The flat
cable is keyed so that the correct header pins are connected on the programmer.

WARNING: Verify that the brown wire on the other end of the flat cable is connected to pin 1 on your target board header.
Freescale recommends a shrouded pin header (TST-104-01-G-D) to be placed on the target board to prevent the cable
from being incorrectly inserted into the header and damaging your board.

Target Board

Programmer

T TTT T T T T T 1 i

H H VPGM H

1 ! [}
00—\ 00
[} T

! : GROUND AN

1 ! 1

H : SCL H
- @ 0
! ; SDA !
[} ]
© @ @O—— 0

1 T

H ' GPIO1 \:

1 )

l de ! GPIO2

i i

1 ]

]

Figure 15. Ribbon Cable Wiring Diagram
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Table 1. Pin Description

PIN NAME FUNCTION
1 VPGM Programming voltage for OTP fuses
2 V3V3 Auxiliary 3.3V supply
3 GND Ground
4 SCL I2C Master clock
5 SDA I2C Master data
6 PWRON Logic output to turn-on/turn-off the PMIC
7 GPIO1 GPIO signal from MCU (Open drain)
8 GPIO2 GPIO signal from MCU (Logic output)

5.3 Installing the KITPFO100GUI

1. Create a directory on your PC as follows:
C:\Freescale\KITPF0100

2. Extract the KITPFO100GUI.zip file into that directory.
Launch the "setup.exe" program.

4. When the following pop-up dialog appears, press the “Install” button.

Application Install - Security Warning

Publisher cannot be verified.
Are you sure you want to install this application?

Mame:
PFO100_EVEK_GUI_Rewision_3

From {Hover over the string below to see the full domain):
C:\Freescalg\KITPFO100

Publisher:
Unknown Publisher

Install ] [ Don't Install

™ while applications can be useful, they can potentially harm your computer, IF wou do not
trusk the source, dao not install this software, More Information. ..

Figure 16. KITPF0100GUI installation Window

If everything installs correctly, the next screen you will see is the application GUI.

KTPFPGMEVMEUG, Rev. 3.0
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A Graphical User Interface Description

6 Graphical User Interface Description

The KITPF0100GUI is a graphical user interface created to control the KITPFOL00EPEVBE evaluation board as well as to
control any PF0100 based application board through the KITPFPGMEVME programmer. The GUI is divided into tabs which
can be selected to display a window associated with each functional aspect of the PF0100 device. Note that, depending
on the device connected to the USB port, the GUI enables or disables sections not accessible to an specific device. The
following section describes only the tabs used to control a PF0100 device with the KITPFPGMEVME programming board.

6.1  Getting Started

1. Connect the PF Programmer to the target board using the 8-pin ribbon cable, then connect the USB cable from the
Mini-B USB port to the computer.

2. Press the “Open Session” button to search for the PF0100 Programmer device.

3. The “Select Resource” dialog box should pop up, and you should see the KITPFPGMEVME device listed. The USB
Vendor ID is 0x15A2, and the Part ID is 0x0050 for the KITPFPGMEVME.

Select the device and press the “OK” button.

B EErtastan Power Intermuipts f Renizter Bitz I Mizcellaneaus { EVE. Information
Wendor |D:
5wl | g2 [ 5wW3 || Swd || SWBST | LINEAR|
Part 1D
Log:
S8 5wl
£ Select Resource E“El@
#vailable Resources:
D50 M-S A0 B AW
Resource Sting: Enable
[USB0:0x1 BAZ: Dx0050: NI A5 A0 Falw Enable
I 5] ” Cancel

Figure 17. OPEN USB Connection

4. The “Select Resource” dialog should close, and the Log List will display a message that you are connected to the
KITPFPGMEVME. The Vendor ID and Part ID will also be displayed to let you know that you are connected to the
right device.

» The Log List can be saved to a text file at any time by pressing the “Save Log” button, and a "File Save” dialog
box will pop up.
e The Log List can also be cleared at any time by pressing the “Clear Log” button.

KTPFPGMEVMEUG, Rev. 3.0
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5B Connection

- YWendor [0 Ox1042
Part 1D: 00050

EPF—Programmer is Connected
{2. 37 Supply is Enabled

Figure 18. Log List Box.

5. If prototyping is desired, the Try-Before-Buy mode can be enabled or disabled though the TBB On or TBB Off
buttons respectively. The operating mode will be displayed on the lower left area of the KITPFO100GUI as shown
in Figure 19. The KITPFO100GUI version is shown in the lower right area of the graphical interface.

Figure 19. TBB Mode Enable/Disable

6.2  Verify I°C Communication to PFO100

Use the “Byte Write” button to write one byte of data to register 0x1C of PF0100 and use the “Byte Read” button to read
back the register contents at address 0x1C to verify correct data was written. The Log List should also reflect what 12c

transactions the GUI has processed.

12C Communication

|2C Byte Read 12C Byt Wirite
Remzter: Remater:
Data: (A2 Data:

PFO100 EVE iz Disconnected
PFOT00 EVE, iz Connected
|2CWHITE: Oxd2 to Register 0x1C

|22 READ from Regizter 0«1 C = Ows 2

Figure 20. Verify I°C Communication.

KTPFPGMEVMEUG, Rev. 3.0
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6.3 GUI Features

There are five functional tabs in the KITPF0100GUI to allow programming PF0100 registers. They also permit one to
perform either prototyping or one-time programming (OTP) of the fuse registers.

Graphical User Interface Description

The Power tab provides user access to control both the switching as well as the linear regulators on the PF0100.

The switching regulators can be programmed by sub-tabs for SW1, SW2, SW3, SW4 and SWBST. For each of these tabs,
the user has access to functional registers which configure the output voltage, the standby voltage, the off-mode voltage,
the phase control, the switching frequency and more. The user can also configure the OTP register via the bottom half of
the tab, which selects the start-up sequence of the switching regulators as well as phase configuration for SW1 and SW3.

S | Sw2 | Sw3 | Swd | SwWBST | LINEAR |
Functional Fegisters Supply Configuration
Swia/B SWiC Chn
Momal Voltage Select [Vout): 1.37580  w | Wolts  MomalVoltage Select Vout): 1.3750 s | Volts
Standby Yoltage Select [Metby] | 1.3700  « | Wolts Standby Yolage Select [Metby] | 1.3750  « | Volts =
OFF Voltage Select [Woff): 1.3780  w | Waolts  OFF Voltage Select [Woff): 1.3750 s | Volts
Dpnamic Voltage Speed [OWS): | 25m A dus w Dipnamic Yoltage Speed (DWS): | 25mh A dus w
Phage Control Select; Degrees  Phasze Control Select: Degrees
Switching Frequency [Faw): MHz Switching Frequency [Faw]: tHz ]
Marmal#Standby Mormal/S tandby
Switching Mode: APSAPS v Switching Mode: APSAEPS w AL
Enable OMODE i Enable OMODE ]
Enable Current Limit (2.0 % Imax] [] Enable Current Limit (2.0 % Imax] [
Power Stage Control; Amps Power Stage Contral; Amps At
~
OTF Reqisters Applications [nfarmation
SwWia/B SWiC ) Motk
Marmnal Yoltage Select [Voutl: 13780 s wigke  Momnal Voltage Select [Wout): 13750 % | “alks Companents Desirigrson hehoeg .ni:'cf.'..f“'"'fhﬁu ...nfﬂ.ﬂf;lﬁm
: : Crgrara™  SW1A il capaciton ATWF ATE 4TuF
Blattiealience Plaitieqence: T ™" 5014 Decouping put razact 0.1uF 01F 0AuF
Startup After: 1.0 mzec Startup &fter: 1.0 mzec o™ SWI npul sapecior AT T AT ATuF
_ _ Conpe™  SWID Detouping put tagazio (X" 117 (X1
Frequency: MHz  Configuration: i Togaee™  3WIC Ut capactor 47 uF anE ATUF
Configuration: |4/B Single Phaze, C Independen | | :"""':.w. G Peeniphg ren e il s il
T ™ SWING Dulpul capacize B 2R LxdngF 4adaF
Gl SWAC Dupat capacior 2x23pF FRAIT S
10uH 10uH
Lamia SR ndurm DCR=zMEmy | DCR= MEr0
aar=60A laxr=60A
Lamiz SWIB ety - -
10H
Lame SWIC Indusior - DRC =60 mea
lagr =24
Nty
29 Use IR o KTA cagachurs ailh e 1 20% ke,

Figure 21. Switching Regulators Tab

Linear regulators can be programmed using the LINEAR sub-tab. It enables the user to control the output voltage and the
start-up sequence of the regulators as well as an option to choose standby and low power mode.
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Swil | Sw2 | Sw3 | Sw4 | SwBST | LINEAR

WEENT WVEEMA WENWS

Eunctional Eunctional Eunctional

Yoltage Select Wout]l  |[0.8000 s | “ols Yoltage Select Wout]: | 18000 s | Vol Yoltage Select Mout]: | 3.0000 s | Vol
Supply Enable  [] Supply Enable

Law Pawer F] Standby il Law Pawer F] Standby F]

aTP aTpe TP

Voltage Select [Vout]:  |0.E000 s | “ols Voltage Select [Vout]: | 1.8000 s | Volts ‘oltage Select [Wout], | 20000 s | Walts
Startup Sequence; OFF (s Startup Sequence; 3 w

OFF Startup After: 3.0 mzec

WEENZ VEEMS YREFDDR

Eunctional Funictional Funitional

Yoltage Select Woutl | 1.5000 | “als Yoltage Select [Wout]:  |25000  « | Vol Enable Supply

Supply Enable Supply Enable

Law Pawer F] Standby il Law Pawer F] Standby F]

aTP aTpe TP

Yoltage Select Wout], | 1.5000 s | “ols Yoltage Select Vout]: | 25000 s | Vol Startup Sequence; 3 "
Startup Sequence; 2 w Startup Sequence; 3 w Startup After; 3.0 meec

Startup After: 2.0 mzec Startup After: 3.0 mzec

WEEN3 VEEME

Functional Eunctional

Yoltage Select Wout], | 1.2000 s | “ols Yoltage Select [Wout],  |22000 < | Vol

Supply Enable [ Supply Enable

Law Pawer F] Standby il Law Pawer F] Standby F]

Ll o1e

Yoltage Select Wout], | 1.2000 s | “ols Yoltage Select [Wout],  |22000 < | Vol

Startup Sequence; OFF » Startup Sequence; 3 w

OFF Startup After: 3.0 mzec

Figure 22. LDO Regulators Tab
The Interrupts tab provides user access to the four interrupt registers in PF0100 functional register map. The user can
choose to read the interrupts by pressing on the “Read Interrupt x” button.

Each interrupt is latched so that even if the interrupt source becomes inactive, the interrupt will remain set until cleared.
Each interrupt can be cleared by writing a "1" to the appropriate bit in the Interrupt Status register. This will also cause the
INTB pin to go high.

Each interrupt can be masked by setting the corresponding mask bit to a 1. As a result, when a masked interrupt bit goes
high, the INTB pin will not go low. A masked interrupt can still be read from the Interrupt Status register.

The sense registers contain status and input sense bits so the system processor can poll the current state of interrupt
sources. They are read only, and neither latched nor clearable.

The user may choose to press the “Poll Interrupt x” control to read the Interrupts tab every 500ms.

KTPFPGMEVMEUG, Rev. 3.0
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Pawer | Intenmupts | Register Bits | Miscellansaus | EVE, TestScript Editoipt Toal | Testberch

Interrupt 0 Intermupt 3
STATUS MASK SEMSE TRIGGER DEEQUMCE TIME STATUS MASK SEMSE TRIGGER DEBOUMCE TIME
Power On . 1 Htol 39 msec [] SWBST Over-curent . f LtoH 8.0 mzec
[ Low Voltage . 1 Htol 31.25 msec [] OTP Enor . j LtaH 8.0 msec
[ 110°C Thermal . 1 Diual 39 msec [] Poll Interupt 3 .
[] 120°C Thermal ] He 39 msec
[] 125°C Thermal ] e 39 msec
[] 120°C Thermal ] e 39 msec
[] Pall Interupt O .
Interrupt 1 Interupt 4
STATUS MASK SEMSE TRIGGER DEEOUMCE TIME STATUS MASK SEMSE TRIGGER DEBOUMCE TIME
[] SwA Over-curent . f LtaH 8.0 meec [[] ¥GEN1 Over-current . j LtoH 8.0 meec
[] 5w1B Overcumrent . f LtaH 8.0 mzec [] YGEN2 Over-curent . jr LtoH 8.0 mzec
[] 51C Over-current . f LtaH 8.0 mzec [] YGEMN3 Over-curent . j LtoH 8.0 mzec
[] 52 Over-curent . jr LtaH 8.0 mzec [] YGEN4 Over-curent . j LtoH 8.0 mzec
[] 534 Over-current . jr LtaH 8.0 mzec [] YGENS Over-curent . j LtoH 8.0 msec
[] 538 Over-current . j LtaH 8.0 mzec [] YGENE Over-curent . j LtoH 8.0 mzec
[] 54 Over-curent . jr LtoH 8.0 mzec [ PollIntermupt 4 .

[ Pall Inkermagt 1

Fead Interrupt 1

Figure 23. Interrupts Tab

The Register Bits tab allows bit-programming of the PF0100 registers. This is an alternative to the 1°c single byte write and
read controls shown in section “Verify 12C Communication to PF0100".
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Swid / SWEST | LINEAR 1

Powser || Interupts | Fegister Bits
Sl | w2 | swa
SW1AR
D7 DE D5 D4
D20 ol
XX
D7 DE D5 D4
Ox21 ¢ O
X x
D7 DE DS D4
022 ol
Woow
D7 DE D5 D4
023 ol
x oM X
D7 D6 D5 D4
mezg L[] OO
DS  PHASE

Miscellaneous

D3 D2 D1 DO
MO M M
YOuT
D3 D2 D1 DO
M O I
YSTBY
D3 D2 D1 DO
MO M M
VOFF

D3 D2 D1 DO
OO O
MODE
03 D2 D1 DD
O ]
FSw! X |

SW1AE POWER STAGE [Ext Page 2)
Dy DeE D5 D4 D2 D2 D1 DO

031

M M

xooxX XK X X PR

SW1AB OTP REGISTERS [Ext Page 1]
Dy DE D5 D4 D3I D2 D1 DO

OO

x X

[+

]

07 DE D5 D4

x X

=

D7 DE DE D4

x o oxX X X

MO MM
VouT

D3 D2 D1 DO
OO0
SEQUENCE

D2 D2 D1 DO
OO M
CONF  F5w

0x2B
WOLUT
1.3750 Yolts

0x2B
VETEY
1.3750 Volts

0=2B
1.3750 Yolts

WOFF

O0x08
MODE
APSIAPS

O
COMFIG

D: 25mdus

F0-

F: 2.0 hHz

Ox07
2.50

FSEG

0=2B
1.3750 Yolts

WOUT

001
1

SEQ

0x05
CONFIG

4B Single,

C Indpt

F: 2.0 hHz

Figure 24. Register Bits Tab

E%Script Editorits || Script Tool | Testbench
LIMEAR 2 || INTERRUPTS | R

tabPage2?
W
07 DE
0x2E
x X
D7 DE
0x2F
xoox
D7 DE
030
x X
D7 DE
0:31
xX X
D7 DB
oxaz O
DS

05
[+

D5
[+

05
[+

05
il
OM

D5
=

D4
D4
D4

D4

=

D4
¥

PHASE

D3 D2 D1 DO
M O [+ [
VOuT
D3 02 D1 DO
M O M &
VSTBY
D3 D2 D1 DO
M O M
VOFF

D3 Dz D1 DO
MO OO
MODE
03 D2 D1 DO
O [ ]
FSw x|

SW1C POWER STAGE [Ext Page 2]
Dy DeE D5 D4 D3I D2 D1 DO

0383

M M M

x XK X X X PR

SWIC OTP REGISTERS [Ext Page 1]
DY DE D5 D4 D3 D2 D1 DO

048

Dadidy,

=

k4

[

O

D7 DE D5 D4

xoow X
Dy DE D5 D4

= e 2
WOUT

D3 D2 D1 DO
I A 2
SEQUENCE

D3 D2 D1 DO
O ™

xoox X OX XK X FSWwW
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0=2BE
WOLT
1.3750 Volts
0=2B
WETEY
1.3750 Volts
0=2E
VOFF
1.3750 Volts
008
rODE
APSIAPS
O
COMFIG
D 25mWidus
F: 0
F: 2.0 MHz
007
FSEG
2.00
0=2B
WOUT
1.3750 Volts
001
SEQ
1
001
COMNFIG
F: 2.0 kAHz
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The Miscellaneous tab allows the user to read the silicon device ID, configure the coin cell charger, enable LDO short-circuit
protection, set the de-bounce time of logic 10, and communicate with memory registers A-D.

| Power I Intemupts I Fegister Bﬂsl Miscellaneous |E\|’K Information I Script Ed'rtor|

Device Information

Device 1D: 00
Full Layer Revigion: (01
Metal Layer Revision: (01
FAE: 0D
FIN: (D0
Cain Cell Charger

Charger Enable: |

Charge Voltage: 250 = \Volts
Free RAM

MEMA. 00 [R] | a3
wems: (W] o [R][ oao
meMc: (W] oo [R][ oao

MEMD: o0 [R ][ o0

Power Control

LDO Short Circuit Protection Enable: [ QTP

Standby Active Low: | Power GOOD Enable: [
System Reset Enable: [

Auto-Restart Mter Reset Enable: [

Standby Delay: 1+ x32KHz Clock Periods

PWRON Debounce Time:  0.00 v msec

Figure 25. Miscellaneous Tab

The Script Editor Tab allows one to create, load and save configuration scripts for the PF0100 device. For more information
on how to create a configuration script, see section “Using the Script Editor”.
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6.4  Using the Script Editor

The Script Editor is a powerful tool that automates the PF0100 development process. Scripts are groups of commands
that are executed sequentially. They can quickly load PF0100 registers with your desired configuration, or they can help
you to determine the correct power-up sequence for your design. Scripts are stored as simple text files, and as such, can
be edited with any text editor. Since scripts are driven by your PC, PMIC configurations can be explored and validated prior
to connecting to a host i.MX processor.

The Script Editor work area is shown in Figure 26. Script files are created in the large work area to the left. The blank area
to the right-hand side is the Script Log, which displays the script output as it steps sequentially.

Power | Intermupts | Fegister Bitz | Miscellansous | EVE, Information | Script Editar

File: Log:
Script Area Log Area
[ Load Script ] [ Save Script ] [ Clear Script ] Step Delay: 0| mzec

[ Inzert Line Separatar H Append Programming ]

Figure 26. Script Editor Window
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The following list describes all the available buttons on the Script Editor tab.

Load Script: Launches the “File Load” dialog box allowing the user to select and load a stored script file.
Save Script: Launches the “File Save” dialog box, allowing the user to save a script file to storage.
Clear Script: Clears the current Script Editor work area to prepare for writing a new script.

Run Script: Begins execution of the currently loaded script. Execution runs sequentially.

Step Delay: Entered as an integer number between 0 and 1000 milliseconds. Double-click with the left mouse button
over the text box to begin editing the value, then press the Enter key.

Insert Line Separator: Inserts a comment at the current cursor position that represents a separating line. Used to
organize long scripts.

Append Programming: Inserts all the commands required to program the OTP memory into the Script Editor at the
current cursor location.

Save Log: Launches the “File Save” dialog box, allowing users to save the Script Log to a file.
Clear Log: Clears the Script Log.
Commands: Display a pop-up window shown in Figure 31, with a graphical set of commands to add to the script.

KTPFPGMEVMEUG, Rev. 3.0
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6.4.1 Loading and Running a Script

To load a preexisting script file, press the “Load Script” Button. The “File Load” dialog box will appear, allowing you to
navigate to the directory where your script file is located. Select the file you want and click on the “Open” button.

Power | Interupts | Register Bits | Miscellaneous | EVE Information | Script Editor

Open = @§|

@ Example_Scripl ampre-rrianualProgram), bxk

My Recent [£] Example_script (F2-Sample-ManualPragram) bxt
Documents

Desktop

by Documents

-
5l

b00943 on

BO00343-11
‘;-‘] File narne: Example_Script [FO-5ample-tanualProgram].tat

. | 20z :
My Metwark, Files of type: |
Load Script [ Save Script ] [ Clear Script ] [ Fiun Script ] Step Delay: 0| mzec
Inzert Line Separator ] [ Append Programming ] [ Commands ]

Figure 27. Loading a Script File

The Script Editor work area will now be filled with the file content, and the file name will appear next to the "File:" label and
also as an entry in the Script Log.

Next, change the script’s Step Delay to allow delay between each command. For instance, 50 ms are used in the example
shown in Figure 28. To make this change, double-click with the left mouse button while pointing to the “Step Delay” text
box. The text box background color will turn pink, indicating that the value is being changed, but has not yet been updated.
Enter the desired delay value, and press the Enter key. Notice that the text box background color returns to white,
indicating that your updated value has been accepted.

KTPFPGMEVMEUG, Rev. 3.0
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P

Power | Interupts | Register Bits | Miscellaneous | EVE Information | Script Editor

File:  Example_Script [FO-5 ample-M anualProgram). st Log:

£
£
A4 FO - Bample Configuration (Manual OTP Programming)
£
£
WRITE_TZC:7F:01 // Access PFO100 EXT Pagel
i
ff[Extended Page 1 Pegisters: Oxil - OxAF]
WRITE_TZC:AD:ZB // SwliBE Voltage=1.37E5VW
WRITE_TIZC:A1:01 7/ 3wlAE Secquence=l
WRITE_IZC:AZ:05 7/ SwlAE Freg=:ZMHZ, Mode=Singlephase
WRITE_TZC:AB:ZB // Swle Voltage=1.37E5VW

WRITE_IZC:A: A/ Bwlec Sequence=Z
WRITE_IZC:Ad A/ Bwlec Freg=ZMHZ
WRITE_IZC:Al £ 8wz Voltage=3.30V
WRITE_IZC:AD A/ BwZz Bedquence=5

WRITE_IZC:AE:01 7/ 3wZ Freg=:ZMHZ
ff[Extended Page 1 Registers: 0OxEO - 0xEF]
WRITE_TIZC:BO:ZC f/ Sw3i Voltage=1. 500V
WRITE_TIZC:El:03 // 3w3k Sequence=3
WRITE_I2C:BZ:05 // Sw3k Fregq=2MHZ, Mode=Singlephase
WRITE_TZC:B4:Z2C // 3w3E Voltage=1.E500V
WRITE_IZC:ES5:03 /f/ 5w3E Sequence=3
WRITE_IZC:BS:01 // S3w3B Freg=zZMHZ
WRITE_TZC:E8:6F // Swd Voltage=3.150V
WRITE_TIZC:EZ:06 f/ 3wd Sequence=e&
WRITE_IZC:EA:01 // Swd Freg=:zMHZ
WRITE_TZC:EC:00 // Swbst Voltage=5W
WRITE_IZC:EL:0D // Swhst Sequence=13
ff[Extended Page 1 Pegisters: 0OxCO - 0OxCF]
WRITE_TIZC:CO:06 f/ Venvs Voltage=3V
WRITE_TIZC:C4:03 f/ Vsnvs Sequences3
WRITE_TZC:C8:0E // Vgenl Voltage=1.E50V
WRITE_TZC:C2:0% // Vgenl Sequence=3
WRITE_IZC:CC:0E /f VgenZ Voltage=1.EW
WRITE_TZC:CD:04 // VgenZ Sequence=10
ff[Extended Page 1 Pegisters: 0xD0 - 0xDF] -
WRITE_TZC:LD:07 // Vgen3 Voltage=Z.E5VW

WRITE_IZC:D1:0B // Vyen? Sequence=ll

WRITE_TZC:D4:00 // Vgend Voltage=1.8V

WRITE_TZC:DE:07 // Vgend Sequence=7

WRITE_TZC:DE:04 // Vgent Voltage=Z.8V

WRITE_IZC:D9:0C f/ Vygent Sequence=1Z

WRITE_TZC:DC:0F // Vgené Voltage=3.3VW

v
[ Load Script ] [ Save Script ] [ Clear Script ] Fiun Script (Step Drelay: ] msea Save Log
[ Inzert Line Separator ] [ Append Programming ] Commands

Figure 28. Script Dialog Box
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Press the “Run Script” button to execute the script. As the script executes, each command will appear sequentially in the
Script Log. Comments are ignored. When the script has completed, an entry in the Script Log will be made as shown in
Figure 29.

Power || Interrupts | Register Bits | Miscellaneous | EVK Information | S cript Editor

File:  S%w/1AB_STAIRCASE_LOG.txt

Log:
Date: 117E8/201Z Time: 3:5% MM Script has been loaded.
Script File Used: C:%\Freescale'\TESTEBENCH.SW1AE STATRCASE. txt Script has been loaded.
VIN Vout SET to 4.00 Volts Date: EZ/8/Z012 Time: E:1Z MM
VIN Supply has been Enabled Script File Used: D:%WProfiles\bO0943%My Doc

DELAY = 100 msec _> pt Iun 1
SW1AE Mode has been changed to: PIM

SWLAE Wout SET to 05000 Volts

ELOAD SW1AER Load Woltage = 0,502 Volts
ELOAD SW1AER Load Current 2ET to 0.500 Amps
TEST SW1AER VLOAD = 0.45 Wolts -= [PAZE]
DELAT = 100 msec

SWLAE Wout SET to 0.7500 Volts

ELOAD SW1AER Load Woltage = 0.6%2 Volts
DELAY = 100 msec

TEST SW1AE VLOAD = 0.70 Volts -+ [FAIL]
SWLAE Wout SET to 1.0000 Volts

ELOAD SW1AER Load Woltage = 0.949 Volts
DELAY = 100 msec

TEST SW1AE VLOAD = 0.595 Volts -+ [FAIL]
SWLAE Wout SET to 1.Z500 Volts

ELOAD SW1AER Load Woltage = 1.199 Volts
DELAY = 100 msec

TEST SW1AE VLOAD * 1.20 Volts -+ [FAIL]
SWLAE Wout SET to 1.E5000 Volts

ELOAD SW1AER Load Woltage = 1.449 Volts
DELAY = 100 msec

TEST SW1AE VLOAD » 1.45 Volts -+ [FAIL]
ELOAD SW1AER Load Current Z2ET to 0.000 Amps
SW1AE Mode has bheen changed to: OFF

VIN Supply has been Disabled

Script Pun Complete

[ Load Script ] [ Save Script ] [ Clear Script ] " Step Delay: 50| msec -
[ Inzert Line Separator ] [ Append Programming ]

Figure 29. Running the Script
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6.4.2  Writing a New Script

To write your own scripts, begin by creating a comment header using the “Insert Line Separator” button.

Power | Interupts | Register Bitz | Miscellaneous || EVE Information Script Editor

File:

Graphical User Interface Description

£

Load Script [ Save Script ] [ Clear S cript ] [ Fiun Seript ]

< Insert Line SeparalorD Append Programming ] [ Commatds ]

Step Delay: B0| msec

Figure 30. Inserting Line Separators

Proceed by manually writing the desired commands or use the “Command” button to display a graphical command selector

in a new window as shown in Figure 31.

Commands

EEX

VOLTS RANGE HIGH:
YouT: (0000 v
YETEY: (0000w

YOFF: (0000

PEO100 - SWBST 8.0vsUPPLY: [ ON |
youT: | r

PEOI00- SWITCHING SUPPLIES  PRO100 - LINEAR SURPLIES LOG COMMAKD
SUFFLY. [SwW1AB  w SUPPLY: [VGEMT | SOURCE: | v
MODE:  [OFF wouT:  |0.om ~| PARAMETER: v

PROGRAMMER COMMANDS

aavsupely. [ on | [ oFF

[=]
|
=)

OTHER COMMANDS

[DELAY: n meec | [wATEz<adiimam | GRIOI

[4— Sepator Bar — | [PEaD_izccaddn | Pz

Cancel

Figure 31. Command Selector Window
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The “Command” window contains a set of commands that are useful for automatically sequencing the PF0100 power
supplies, thereby emulating system behavior. The “Command” window is organized in six sections, as described by the
following:

PF0100 - SWITCHING SUPPLIES> place a single script command with the selected buck regulator and the desired
function. The available functions are: mode selection, operating voltage setpoint, standby voltage setpoint, OFF
voltage setpoint, enable current limit and disable current limit. Note that for SW2, SW3A/B and SW4, the VOLTS
RANGE HIGH box need to be checked if the initial power up voltage is set to the high voltage operating range. If
working in the lower voltage range, leave the box unchecked.

PF0100 - LINEAR SUPPLIES> places a single script command with the selected LDO regulator and the desired
function. The available functions are: operating voltage setpoint, enable and disable output.

PF0100 - SWBST> Permits changing the operating voltage, as well as enabling and disabling the SWBST output.
PROGRAMMER COMMANDS> Enables or disables the 3.3V supply as well as the ~8.0V boost supply on the
KITPFO100EPEVBE. Allows a progressive step-up/step-down of the ~8.0V output and controls the general purpose
output to set the PWRON terminal on the PF0100 high or set the same PWRON terminal low or toggle a pulse that
triggers a PWRON event.

OTHER COMMANDS> This section provides access to common instructions initiated by the control MCU. The
possible commands include delay, add separator bar, generic 12C write/read, set GPIO1 and GP10O2 high, low or
toggle.

LOG COMMAND> provide a log report of the actual status of a specific configuration on the PMIC. Syntax for the
log commands are shown in Table 2.

KTPFPGMEVMEUG, Rev. 3.0
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6.4.2.1 Syntax and Command Set

Delimiters
e '-lIsused as a separator

e '['- Anything after a /" will be ignored.
*  White spaces will be truncated.

Table 2. Command List®

Command

Description

WRITE_I2C:<Addr>:<Data>

Sends <Data> to I°C register <Addr>.(?)

READ_I2C:<Addr>

Reads the value of <Addr> and displays it in the Script Log. ®)

VPGM:ON Enables the 8.0 V OTP programming supply.
VPGM:OFF Disables the 8.0 V OTP programming supply.
VPGM:UP:<n> Increases the OTP programming voltage (VPGM) in <n> DAC steps.

VPGM:DOWN:<n>

Decreases the OTP programming voltage (VPGM) in <n> DAC steps.

V3V3:0ON Enables the 3.3 V system supply.

V3V3:0FF Disables the 3.3 V system supply.

PWRON:HIGH Releases the PWRON signal to a high-impedance state, allowing the PF0100 to start up.
PWRON:LOW Asserts the PWRON signal LOW, forcing the PF0100 to shutdown.

PWRON:TOGGLE

Asserts the PWRON signal LOW, and then releases it to a high-impedance state, generating
a power on event on the PF0100.

DELAY:<value> Adds delay between script commands. Note that delays are cumulative with the Script Delay
set on the Editor. delay is set in ms.

GPIO1:HIGH Releases the GPIO1 signal to a high-impedance state.

GPIO1:LOW Asserts the GPIO1 signal LOW.

GPIO1:TOGGLE

Asserts the GPIOL1 signal LOW, and then releases it to a high-impedance state.

GPIO2:HIGH

Releases the GPIO2 signal to a high-impedance state.

GPIO2:LOW

Asserts the GP102 signal LOW.

GPIO2:TOGGLE

Asserts the GPIO2 signal LOW, and then releases it to a high-impedance state.

SW1x:MODE:<operator>

Sets the mode of operation of the SW1x regulator. The valid operators are as follows:
* OFF

* PFM

* PWM

* APS

SW1x:VOUT:<value>

Sets the SW1x output voltage in normal operation. Operating range from 0.300 V to 1.875V
in 0.025 V steps.

SW1x:VSTBY:<value>

Sets the SW1x output voltage to the STANDBY mode. Operating range from 0.300 V to
1.875V in 0.025 V steps.

SW1x:0OFF:<value>

Sets the SW1x output voltage to the OFF Mode. Operating range from 0.300 V to 1.875 V in
0.025 V steps.

SWi1x:ILIM:<operator>

Enables/disables the SW1x current limit. Valid operators:
*+ ON
* OFF

KTPFPGMEVMEUG, Rev. 3.0
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Table 2. Command List® (continued)

Command

Description

SWx:MODE:<operator>

Sets the mode of operation of the SWx regulator. Following are valid operators:
* OFF
* PFM
* PWM
* APS

SWx:VOUT:<value>

Sets the SWx output voltage to normal operation. Full operating range from 0.300 V to 3.300 V
divided into two operating ranges®):

* Low Voltage Range > 0.300 V to 1.875 V in 0.025 V steps.

» High voltage Range > 0.800 V to 3.300 V in 0.050 V steps.

SWx:VSTBY:<value>

Sets the SWx output voltage to the STANDBY mode. Full operating range from 0.300 V to
3.300 V divided in two operating ranges(S):

* Low Voltage Range > 0.300 V to 1.875 V in 0.025 V steps.

» High voltage Range > 0.800 V to 3.300 V in 0.050 V steps.

SWx:OFF:<value>

Sets the SWx output voltage to the OFF mode. Full operating range from 0.300 V to 3.300 V
divided into two operating ranges®):

» Low Voltage Range > 0.300 V to 1.875 V in 0.025 V steps.

» High voltage Range > 0.800 V to 3.300 V in 0.050 V steps.

SWx:ILIM:<operator>

Enables/disables the SWx current limit. Valid operators:
*« ON
* OFF

SWBST:VOUT:<value>

Set the output voltage of the SWBST regulator.
Valid output voltage:

» 5.000

» 5.050

« 5.100

« 5.150

SWBST:ON

Enables SWBST regulator

SWBST:OFF

Disables SWBST regulator.

VGENX:ON

Enables the VGENXx supply.

VGENX:OFF

Disables the VGENXx supply.

VGENx:VOUT:<value>

Sets the output voltage for VGENXx supply.
* VGEN1/2 operating range: 0.800 V to 1.550 V with 50 mV steps.
» VGEN3/4/5/6 operating range: 1.800 V to 3.3 V with 100 mV steps.

VREFDDR:ON

Enables the VREFDDR supply.

VREFDDR:OFF

Disables the VREFDDR supply.

VSNVS:ON Enables the VSNVS supply
VSNVS:OFF Disables the VSNVS supply.
PWRON:Float Releases the PWRON signal to a high-impedance state, allowing the PF0100 to start up.

(Legacy for Revision A scripts)
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Table 2. Command List® (continued)

Command Description

LOG Commands

LOG:SWx:<log operator> Shows the current value of the <log operator> for the SWx regulator.
Log operators:

* VOUT = Output voltage in normal operation.

» STBY = Output voltage in STANDBY mode.

» OFF = Output voltage in OFF mode.

» MODE = Current switching mode set.

* OTP_VOUT = Default power up voltage set through OTP.

* OTP_SEQUENCE = Default power up sequence of regulator.

LOG:VGENXx:<log operator> Shows the current value of the <log operator> for the VGENX regulator.
Log operators:

* VOUT = Output voltage.

* ENABLE = supply is ENABLED/DISABLED.

* OTP_VOUT = Default power up voltage set through OTP.

* OTP_SEQUENCE = Default power up sequence of regulator.

LOG:VSWBST:<log operator> Shows the current value of the <log operator> for the VSWBST regulator.
Log operators:

* VOUT = Output voltage.

* ENABLE = Supply is ENABLED/DISABLED.

» OTP_VOUT = Default power up voltage set through OTP.

» OTP_SEQUENCE = Default power up sequence of regulator.

LOG:VREFDDR:<log operator> Shows the current value of the <log operator> for the VREFDDR regulator.
Log operators:

* ENABLE = supply is ENABLED/DISABLED.

* OTP_SEQUENCE = Default power up sequence of regulator.

LOG:VSNVS:<log operator> Shows the current value of the <log operator> for the VSNVS regulator.
Log operators:

* VOUT = Output voltage.

» OTP_VOUT = Default power up voltage set through OTP.

LOG:OTP_PU_CONFIG:<log operator> | Shows the current value set as default by OTP.

* SEQ_CLK_SPEED = programmed power up sequencing speed.
* DVS_CLK_SPEED = programmed DVS speed.

* PWRON_MODE = programmed PWRON pin active level.

« PGOOD_ENABLE = Power good mode is on/off.

KTPFPGMEVMEUG, Rev. 3.0
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Table 2. Command List® (continued)

Command

Description

LOG:INT:<Int operator>

Shows the status of the corresponding interrupt bit.
Interrupt operators are as follows:
» 110_DEGREES

» 120_DEGREES

» 125 _DEGREES

» 130_DEGREES

* SW1A_OVERCURRENT

* SW1C_OVERCURRENT

* SW2_OVERCURRENT

* SW3A_OVERCURRENT

* SW3B_OVERCURRENT

* SW4_OVERCURRENT

* SWBST_OVERCURRENT

* VGEN1_OVERCURRENT

* VGEN2_OVERCURRENT

* VGEN3_OVERCURRENT

* VGEN4_OVERCURRENT

* VGEN5_OVERCURRENT

* VGEN6_OVERCURRENT

1. All characters (except for the "Float" subcommand) have to be entered in uppercase.
2. The register and data values should be entered as hexadecimal numbers, for example: 0x20 is entered as 20.
3. The output voltage operating range is set during OTP programming and cannot be changed under normal PMIC control.

KTPFPGMEVMEUG, Rev. 3.0
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Figure 32 shows a small sample script which enables the VGEN1 supply and reads the SW1AB Mode register. Run this

script by pressing the “Run Script” Button. Note that the result for the READ_12C:23 command shows up in the Script Log
as 0x08.

Pawer | Interrupts | Register Bits | Miscellaneous | EVE Information Script Editor

File: Log:
i Date: 2/1Z/Z013 Time: 4:36 PM
WRITE_IZC:Z20:1C // Zet ZWlAE Vout = 1.000V Script File Used:
DELAY:1E0 Af Wait B0 msec WRITE_IZC:0xZ0:0xlC
VGENL:ON /f Enable VGEN1 DELAY = 150 msec
DELAY: 100 Af Wait 100 msec VCEN]1 Supply has been Enabled
READ TZC:23 /¢ Read SULAE Mode Register DELAY = 100 msec
IE. IZC:0xE2 = 0x08
Script Tun Complete
[ Load Script ] [ Save Script ] [ Clear Script ] [ Fiun Script ] Step Delay: 50| msec Clear Log
[ Ingert Line Separator ][ Append Programming ] [ Commands ]

Figure 32. Sample Script

Confirm that the script has run correctly by checking the expected results in the GUI registers for the respective supplies.
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Fower |Interrupt3 Reqister Bitz || Mizcellaneous | EVEK. Information | Script Editor

5wl | 5wz || sw3

St

SWBST || LINEAR

Functional Registers
Shwi1i/B

SWIC

(N ormal Yoltage Select [Vout):

1.0000 |w va@

OFF Yoltage Select [Yoff):

Phaze Control Select:

Switching Frequency [Faw]:

Switching Mode;

Enable OMODE

Power Stage Control;

Standby Voltage Select [Wathy)  [1.3750 s | Walts
Diynamic Yoltage Speed [DVS) | 25m /4o w

Enable Current Limit 2.0 » Imax] []

OFF Yoltage Select [off];

Phase Control Select:

Degrees

MaormalS tandby

APSAAPS w

[F] Enable OMODE

Switching Frequency [Faw:

Switching Mode;

Power Stage Control;

Power | |nterupts | Begister Bits | Miscellaneous | EVE Inf
S| SWw2 | SW3 | Swid SWBST| LINEAR L
YWEEMT
Eunctional

Yoltage Select [Vaut]: Yalts
Supply Enable
Low Power O
TP

Yoltage Select [Vaut]: Yalts

Standby O

Startup Sequence:

OFF

Figure 33. Verifying Script Results.

KTPFPGMEVMEUG, Rev. 3.0

Momal Yolkage Select [Vout):

Standby Voltage Select [Wathy):  [1.3750 s | altz

Dynamic Yoltage Speed [OWS) | 25m /dus w

Degrees

Marmal./Standby

APS/EPS  |w
o

Enable Current Limit [2.0 % Imax] []
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Power I Intemupts | Redister Bits | Miscellaneous | EVK Information I Script Ed'rtnr|

SW1 |sw2 |sw3 |Sw4sSWBST | LINEAR 1 | LINEAR2 | INTERRUPTS | I
SW1AB
07 D6 D5 D4 D3I D2 D1 DO - s
0x20 [ [ [ wvour
D7 D6 D5 D4 D3I D2 D1 DO e
D21 [ [ VSTEY
% X VSTEY 1.3750 Volts
D7 D6 D5 D4 D3 D2 D1 DO hoB
Dx22 [ [ VOFF
D7 D6 D5 D4 D3 D2 D1 DO 0x08
D0x23 ] O B E mobe
oM X MODE APSIAPS
D7 D& D5 D4 D3I D2 D1 DO il
x2a O W O 0 B W [ conFiG
DVS PHASE Fsw X | D: 25mVidus
P-0"
F: 2.0 MH=z

Figure 34. Verifying SW1 Mode Read Command

Note that the 0x08 SW1AB Mode value in the Script Log (Figure 32) correlates with that in the register bits, as shown

directly above.

Finally, save the script so that it can be used again. Press the “Save Script” Button, then the “Save File” dialog box will
appear. Enter the desired script file name, including the .txt file extension, then press the “Save” Button.
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| Power

Register Bit | Mizcellaneous | EVK Infarmation | S cript E ditor
File: Log:
£ Date: Z/1Z/Z013 Time: 4:3& MM
WRITE_IZC:Z0:1C // Set SWIAER Vout = 1_000V Script File Used:
DELAY:150 #/ Wait 50 msec WRITE_IZC:0xZ0:0xlC
VGENL:ON #/ Enable VGENL DELAY = 150 nsec
DELAY: 100 /4 Wait 100 msec WGENL Supply has been Enabled
READ_IZC:Z3 #/ Read SW1AE Mode Register DELAY = 100 msec
DEAD IZC:0x23 = 0x0g
Save jr: |E} OTF scripts V| € 5 gl
E] E:xample_Script (FO-Sample-ManualProgranm). bzt
1 Example_Script (F1-3ample-ManualProgram), bzt
My Recent Example_Script (F2-3ample-ManualProgram), bzt
Documerts SWI1AB_STAIRCASE. kxt
T [Z] sw1AB_STAIRCASE_LOG txt
Desktop
My Documents
b00343 on
BO0943-11
.g File name: |my_script bt w | [ Save ]
by Metwork Save as by | Teut Files [*.bat] v| [ Cancel ]
Load Script Save Sciipt Clear Script ] [ Fun Script ] Step Delay: | 50| msec [ Save Log
[ Inzert Line Separator ] [ Append Progiamming ] [ Commands ]

Figure 35. Saving a Script
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Loading a Configuration File

A configuration file is a .txt file which contains specific OTP configuration instructions ready to be loaded and programmed
into the OTP memory, thereby setting up a definitive power-up configuration for the PMIC. To load a configuration script

file, press the “Load Configuration” button. An “Open File” dialog box will appear so that you can browse for and select your
desired script file. Once you have selected the file you want, press the “Open” button.

USE Connection

Yendaor ID: OX15A2
Part 1D 0x0050

Close Session

| PF-Programmer is Connected
| wer O has been Detected

Log:

ply iz Enabled

Pawer i .Interrupts | Register Bits-,_ Mizcellaneous | EVE. Testpoints || Script Editor | -T estbenchf

swil | 52 |5wa | sw4 | swBST | LNEAR|

Funchional Registers

Swi2
Maormal Vaoltage Select [Wout]:

Standby Yoltage Select [stby]: iS.DDDD vl Wolks
OFF Voltage Select [Volf]: [2.0000 ~| valts

Diynamic Woltage Speed [0S ISDmWSus w |

i-SD w | Degrees
[20 v MHz

Mormald/Standby

[APS/APS

Phase Control Select:

Switching Freguency [Few):

Switching Mode;

Enable OMODE |l
Enable Cuitrent Limit (2.0 # Imax] []

File /0 Open 3]
Look ir: | |3 KITPFO100 vi Q7 o
Load Configuration File ] [ S ave Configuration File ] A =) application Files
T2 =
12C Commurication l—ﬁ} 7@
IZCByeRead 12C Byte Wit bR pemit
Register; Ox00 | Register: Ox00 —
Data: [ 000 D ata: 000 L
= Desktop
Frogrammer Control ,—)
Toggle PYWROM | | [ #szert PwRON LOw My Documents
Toggle PORE | I [] Assert PORE LOW —
OTP Blark? Werify After P i i‘g
m [ Werify After Programming B17351 an
B1135112
Enable 3.3% Supply | VERIFY £
[ Enable 8.0 Programming Supply ‘bil File name: |—PH Fbat 5 | Open ]
PROGRAM . .
i MyNetwok  Fiesoftupe: | tatfles [t v Cancel |
Adjust:
— — — —
| F1 |1 F2 |1 F3 |1 F4 I F& I FE

Figure 36. Loading A Script

When the file has loaded, an entry in the Log List will be made, and you should see the selected file displayed in the File

I/O box.
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£ PF0100 EYK Control GUI {Revision C)

[15E Connection

YWendor |D: Ox15A2 [
et . Swl w2 | Swd | Swd | SWEST | LINEAR
Part D 0x0050

Functional R egizters
Shwi14/B

Configuratio zfully read. Marmal Woltage Select [Wout): Wall
Standby YYoltage Select [Wetby]: Wall
OFF Yaltage Select [Voff): Yl
Dynamic Woltage Speed [DWS]: @
Phaze Control Select: Deogre
Switching Frequency [Faw]: lHz

Marmal/Standby

Switching Mode: APS/APS w

Enable OMODE ]

Enable Current Limit [2.0 % Imax] []
Power Stage Contral: AmpE

Log:

3.2 Supply iz Enabled

File: 140
C:\Freescale\KITPF0100\ PRF.txt (

Load Configuration File ] [ S ave Configuration File OTF Registers

|2C Cormrmunication SWw1AB

|2C Byte Read I2C Byte Wwirite Mormal Yaltage Select [Wout]: 13780 % Wal

—

Figure 37. Scripting Tab

The “Save Configuration” button can be used to extract the current values of the PF0100 OTP Extended Page 1 registers
from OxAO to OxFF and place them in a text file, creating a mirror image of the OTP configuration of the PMIC in use.
Remember to add the .txt file extension.
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6.6 OTP Programming with the KITPFPGMEVME

The KITPFPGMEVME allows programming the OTP fuses on the target board attached. At this point it might be a good
idea to check if the PF0100 part to be programmed is blank (not programmed). This can be easily done by pressing the
“OTP Blank?” button.

If you would like the KITPFO100GUI to verify that a part has been programmed with the OTP data supplied by the
programming script, click the “Verify After Programming” check box. This will direct the GUI to do a line-by-line comparison
between the data written and the data actually programmed into the part.

ISE Connection

YWendor [0 1542
OZE JeszI0n Patt I0- 0x0050
Log:

3.3 Supply iz Enabled
Configuration succeszsfully read.

Werify After Programming iz EMABLED

Froagrarmmer Cantral

oqggle zeert
Toggle Pw/ROM |:| A, PR LOW

oggle zzert
Toggle PORE ] A PORE LOW

OTF Blank? Werify After Programming

YERIFY

L] Enable 8.0% Programming Supply | prOGRAM

Adjust;

Figure 38. Verify After Programming and OTP Blank?

Then press the “PROGRAM” button. The KITPFO100GUI will verify that the script file has been loaded and the supply
voltages have been applied before starting the programming sequence. Each step of the programming sequence will be
displayed in the Log List.

When the programming sequence turns on the 8.0V VPGM programming supply, then the red LED of the KITPFPGMEVME
will be on.

After programming has been completed, the GUI will automatically check to see if the OTP memory has been programmed,
and because we selected “Verify” afterwards, the verify algorithm will be run. The number of OTP programming errors will
be reported in the Log List.

KTPFPGMEVMEUG, Rev. 3.0
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USB Connection
: Vendor ID:  (x1542
Part ID: (0050
Log:
WRITE_|I2C to Reqister (xF8, Data = 0B -

WRITE_IZ2C to Register (F8, Data = 000
WRITE_I2Cto Register IxF3, Data = 09

WRITE_I2C to Reqister xF3, Data = 0B
WRITE_|2C to Reqister (xF5, Data = 00
WRITE_I2C to Reqister kA, Data = 005
WRITE_I2C to Reqister (kFA, Data = (0B
WRITE_|I2C to Reqister kA, Data = 000

WPGM = OFF

8.0V Programming Supply has been Disabled

PWRON = LOW

PWRON has been asserted LOW

PWRON = Float

PWROMN has been releaszed HIGH e
Programming Complete 3
Check: OTP has been Programmed 1
Werifying Programmed Data...

Figure 39. Scripting Log Session Example
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7 References

Document Number Description URL

PF Programmer

Tool Summary Page http://www.freescale.com/KITPFPGMEVME
MMPF0100 PMIC
MMPF0100 Data Sheet http://cache.freescale.com/files/analog/doc/data_sheet/MMPF0100.pdf
MMPFO100ER Errata http://cache.freescale.com/files/analog/doc/errata/MMPFO100ER.pdf
PFSERIESFS Fact Sheet http://cache.freescale.com/files/analog/doc/fact_sheet/PFSeriesFS.pdf
AN4622 Layout Application Note http://cache.freescale.com/files/analog/doc/app_note/AN4622.pdf
Product Summary Page http://www.freescale.com/MMPF0100
Other
Power Management Home Page | http://www.freescale.com/PMIC
Analog Home Page http://www.freescale.com/analog
7.1 Support

Visit Freescale.com/support for a list of phone numbers within your region.

7.2  Warranty

Visit Freescale.com/warranty for a list of phone numbers within your region.
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8 Revision History

Revision Date Description of Changes

1.0 12/2012 * Initial Release

2.0 2/2013 ¢ Updated document for the latest GUI Revision 3.0.0.20
« Added TBB operation Mode.
« Updated section 6.4 Using the Script Editor
« Updated section 6.5 Loading a Configuration File

3.0 1/2015 « Provided link to the upgraded version of this user guide
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