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Kit Contents / Packing List

1 Kit Contents / Packing List

*  Customer evaluation board KITPFO100EPEVBE
+ KITPFO100EPEVBE Quick Start Guide
* Warranty card and Technical support brochure
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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. ltis 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 /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 I/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 Buyer purchase or use Freescale products for any such unintended or unauthorized application,
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
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Introduction

3 Introduction

The KITPFO100EPEVBE evaluation board allows full evaluation capability of the PF0100 PMIC for the i.MX6
family of application processors. It provides access to all output voltage rails as well as control and signal pins
through terminal block connectors for an easier out-of-the-box evaluation experience. A single terminal block
connector for the input power supply allows the user to supply the board with an external DC power supply to fully
evaluate the performance of the device.

The KITPFO100EPEVBE comes with a non-programmed version of the PF0100 PMIC, so it is prepared to power
up from the default sequence. However, an integrated control/fuse programming interface is provided to allow the
customer to program the OTP/TBB (One Time Programmable/Try-Before-Buy) memory and also to select it as the
default source for the power-up configuration. Likewise, the programming interface allows full control of the
PFO0100 through the I2C communication lines.

This document is intended to provide an overview of the KITPFO100EPEVBE evaluation board as well as detailed
instruction for programming the PF0100 through its dedicated Graphic User Interface (GUI).

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 KITPFO100EPEVBE Features

* Input voltage operation range from 3.1 Vto 4.5V
»  Output voltage supplies accessible through detachable terminal blocks
*  Four to six independent buck converters
* One 5.0 V boost regulator
»  Six general purpose LDO regulators
* One DDR memory termination voltage reference
* One VSRTC supply
»  Cain cell support for “Try-Before-Buy” (TBB) mode
*  On/off push button support
* Hardware configuration flexibility through various jumper headers and resistors
* Integrated USB to e programming interface for full control/configuration
* Onboard OTP programming supply and control
*  Onboard PMIC control through the 12C register map
»  Fully featured programmer through J36 for external device control/programming
* On board connectors for interfacing with future evaluation/debug tools
«  Compact form factor (4 x 4 in?)

KTPF0100UG, Rev. 2.0
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5.1

Hardware/Software Requirements

Hardware/Software Requirements

Hardware Requirements

Power supply:

*  Output voltage range from 3.1 Vto 4.5V

*  Current capability from 3 to 5 A (current requirement is dependent on output loading)
Supply to board connection cables (capable of withstanding up to 5 A current)

USB (male) to mini USB (male) communication cable.

USB-enabled computer.

Software Requirements
Windows XP or Windows 7 operating system
Microsoft .NET Framework 4.0

NI-VISA 5.1.2 communication package + development support with .NET Framework 4.0 languages
support

KITPFO100GUI.zip: Graphical User Interface (GUI) for KITPFO100EPEVBE

KTPF0100UG, Rev. 2.0
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Software and Drivers Installation

6 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
"Windowslnstaller-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: It is 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 2.

-

7 NI-VISA 5.12 [E=R

INSTRUMENTS

y NATIONAL

* | Mational Instrurnents VIS4 driver verzion 5.1.2, V154
provides an AP for contralling =1, GPIB, Seral, Pkl
and ather bwpes of ingtruments.

Examples
Drriver Desvelopmett
LabvIEW 20171 32-bit Suppart
Labbwfindowe/CWl Suppart :
MET Framewark 2.0 Languages Suppol ﬁ)
M eazurement Studio for Visual C++ 2008
MET Framewark 3.5 Languages Suppol
o for Wisual D 2008
MET Framework. 4.0 Languages Suppoi )
~| Remote Server

3 | Real-Time Support

m

Thiz feature will remain on the local hard dive.

¥ | Windows Mobile/CE Support %
‘ | i "
Directory for MI4S4 5.1.2
C:Program Files“V| Foundation®VI5A% Browwze. ..
Restore Feature Defaults] [Disk En:-st] [ <{ Back ][ Meut > ] [ Cancel

Figure 2. NI-VISA 5.1.2 Features Install window

KTPF0100UG, Rev. 2.0
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Software and Drivers Installation

6.1 Using NI VISA Driver Wizard to install .INF file

1. Go to Start > Programs > National Instruments > VISA > Driver Wizard

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

{0 NI-YISA Driver Wizard

. NATIONAL
Hardware Bus Selection INSTRUMENTS

Welcome to the NI-WISA Driver Wizard! This wizard gathers the necessary information and creates the
files to allow MI-VISA to conkrol vour device, Please select the hardware bus used by vour device.

Hardware Bus

O prrjpcl ®use C Firewire

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

Figure 3. NI-VISA Hardware Bus Selection Window

KTPF0100UG, Rev. 2.0
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Software and Drivers Installation

3. Enter "15A2" in the vendor ID and "00F5" in the product ID fields and press the “Next” button.

MNI-¥ISA Driver Wizard

: y NATIONAL
USE - Device Information INSTRUMENTS

Welcome ko Ehe MI-WISA Driver Wizard For USE! This wizard gathers the necessary infarmation ko
allow MI-¥I54 ko control wour JSE device, Please enter the requested information about your
device.

This wizard generates an INF file For use with Windows 2000/%P ista, The INF file tells the
operating swskem ko allow MI-WISA to control the JSE device that vou specify here.

USE ManuFacturer ID (Yendar 100 Manufacturer Name

0x | 1542 | |Device Manufacturer Mame |
USE Madel Code (Product 100 Maodel Marme

0 |IZIEIF5 | |Device odel Marne |
ol Compound Device? ] Mumber of Interfaces

MNOTE: Using this wizard may not be necessary! IF wour device conforms to the USE Test &
Measurement Class (USBTMC) protocaol, MI-WI58 can already detect and contral ik, Do nok use this
wizard to create an IMF file,

< Back ][ Mexk = ][ Cancel H Help

Figure 4. NI-VISA USB Device Information Window

KTPF0100UG, Rev. 2.0
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Software and Drivers Installation

4. Enter "PF0100-Evaluation” in the instrument prefix field, browse to a folder where you want to save the
output file and press the “Next” button

=P NI-YISA Driver Wizard

. NATIONAL
Output Files Generation INSTRUMENTS

Thank. ywau For using the MI-WISE Driver Wizard! This wizard will now generate the files which allow MI-
¥ISA to control wour device, Please specify the INF file name prefix and the directory in which to write
the files,

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

Instrument Prefix (INF File name)
PFO100-Evaluation

Directary in which to save the generated files:

C:\My Documents\National Instruments\NI-VISA\ Browee

PF0100-Evaluation

Files ko be generated:

C:\My Documents\National Instruments\NI-VISA\PF0100-Evaluation\
PF0100-Evaluation.inf

< Back ][ Mexk > H Zancel H Help

Figure 5. NI-VISA Output File Generation Window

KTPF0100UG, Rev. 2.0
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Software and Drivers Installation

5. Select the option of automatically installing the generated .INF driver and press the “Finish” button.

I-¥ISA Driver Wizard

. . NATIONAL
Installation Options INSTRUMENTS

The wizard has generated the files into the specified directary, You now have the option to inskall those
files, Recall thak the generated INF file contains operating system specific installation information.

(%) Install the generated files on this computer,
(_JFTP the INF file to a LabYIEW RT system.*® Transfer Files
() Take me to the Folder conkaining the generated IMI and IMF Files,

Do nokhing further and exit the wizard,

*  The FTP option is enabled only if vou hawve LabWIEW RT installed and wou are using the PRI/PCI
hardware bus, IF you choose this option, use the Transfer Files butkon ak the right ko specify
the FTP parameters and send the Files.

< Back ][ Finish = H Cancel H Help

Figure 6. NI-VISA Installation Options Window

6. Supply 3.6V to J25 of KITPFGMEVME and then connect the USB cable from the USB-MiniB port (J34) to
the computer. See Figure 10 for the connection diagram.

KTPF0100UG, Rev. 2.0
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Software and Drivers Installation

7. To check if the USB device driver was installed correctly, go to Start > Setting > Control Panels> System >
Device Driver. You should see "PF0100-Evaluation Board" under "NI-VISA USB Devices".

L Device Manager

File Action Wiew Help

M & 2E A

lim

[

3 Batteries
Bluetooth Devices
'y Computer
g Disk, drives
g Display adapters
b, DVDYCD-ROM drives
f#8 Human Interface Devices
=% IDE ATASATAPT contrallers
&9 IEEE 1394 Bus host contrallers
e Keyboards
"y Mice and other pointing devices
& Monitors
E& metwork, adapters
B8 1394 Net Adapter
B8 Cisco Svstems YWPM Adapter
B8 IntellR) 8257 7LM Gigabit Mebwork Connection
B8 Intel(R) CentrinolR) Advanced-M 6200 AGH
&2 MI-VISA USE Devices
PFO100-Evaluation Board
7 Ports (COM & LPT)
¥ Processors
@é 251 and RAID controllers
#. sound, video and game contrallers
Zge Storage volumes

1-FH-FH-FH-E-E-E-E-E-E-E-E

[~ [H-[E

(%

Figure 7. Microsoft Windows Device Manager

KTPF0100UG, Rev. 2.0
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]
Software and Drivers Installation

6.2 Installing the KITPF0100GUI

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

2. Extract the KITPF0100GUl.zip file into that directory.
Launch the "setup.exe" program.

4. When the following popup dialog appears, press the “Install” button.

Application Install - Security Warning

Publisher cannot be yverified. f &%’
Are you sure you want to install this application? 'ti
Manme:

PFO100_EWK_GUI_Revision_3

From {Hover over the string below to see the full domain):
CFreescalelKITPFO100

Publisher:
Unknown Publisher

Inskall ] [ Don't Inskall

™ ‘while applications can be useful, they can potentially harm your computer, IF wou do not
krusk the source, do nat inskall this software, Mare Information. .

Figure 8. KITPF0100 GUI installation Window

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

KTPF0100UG, Rev. 2.0
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Hardware Configuration

7 Hardware Configuration

By default, the KITPFO100EPEVBE evaluation board is set to power up from the default power-up sequence.

Verify that the jumpers are placed in the right position as shown in Figure 9. For a detailed description of the jumper
functionality, refer to Table 1.
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e
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0Ty & 0 s w =l e
W
[
@ 1! 2 LX sws;@ I_I E
539 I 25000 @ r - " @ s
J35 e c26 -4 ™ @":,\1 swB3
s I ® "ee e
. : a = @VREFDDRl 1
ol SWC1 = | | ol
oY VIN swcl@ 2 @ J7 @'JGEM
= - S
! C82l|]l..:..=. A 5l @
O ®: W@ @UREFDDM o
E
= ©o N Jl6
T 000 peee — @
1
;m; é 9] VIN_SWé4 ‘5 @ ‘; @VGEI?3 .
I o ¥ GND2
o
1
=1
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BH3
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Figure 9. Default Jumper Configuration Diagram
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Hardware Configuration

Connect the power supply and the USB communication cables as shown in Figure 10. Voltmeters are optional but
it are recommended in order to accurately verify that each one of the output supplies is providing the correct
voltage level.

PC

POWER SUPPLY

MULTIMETER

Figure 10. Evaluation Board Setup

Note: The KITPFO100EPEVBE allows the selection of SW2 regulator output or an external 3.3V LDO output as

the VDDIO/I2C pull-up supply. By default, the SW2 regulator is the source for the VDDIO supply (J30 = 3-2). If the
SW2 regulator is to be set below 3.0V then make sure the 3.3V LDO output is connected to VDDIO and the 12C

pull-up resistors by removing R34 and R33 and shorting pins 1, 2 and 3 of J30.

KTPF0100UG, Rev. 2.0
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Evaluation Board Schematic

8 Evaluation Board Schematic
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Figure 11. KITPFO100EPEVBE LDO/Control Schematic Part 1
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Evaluation Board Schematic
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Figure 12. KITPFO100EPEVBE LDO/Control Schematic Part 2
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Evaluation Board Schematic
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Figure 13. KITPFO100EPEVBE Switching Regulators Schematic
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Evaluation Board Schematic
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Figure 14. KITPFO100EPEVBE Control/programming Interface Schematic
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Hardware Description

9 Hardware Description

The KITPFO100EPEVBE operates with a single power supply from 3.1 to 4.5V and is controlled via USB with help
of an integrated USB-1°C communication bridge. By applying the input voltage supply, the KITPFO100EPEVBE will
power up according to the default power-up sequence described in the PF0100 datasheet. Furthermore, for
controlling the PF0100 device or programming the OTP registers, refer to section Graphical User Interface
Description for a detailed description of the KITPFO100GUI software.

Important notice: If power-up sequences and configuration are to be modified, the user must ensure that the
register settings are consistent with the hardware configuration. This is most important for the buck regulators,

where the quantity, size, and value of the inductors depend on the configuration (single/dual phase or independent
mode) and the switching frequency. Additionally, if an LDO is powered by a buck regulator, it will be gated by the
buck regulator in the start-up sequence. Refer to the MMPF0100 Datasheet for details on buck regulator setup.

9.1 Jumper Description

Table 1. KITPFO100EPEVBE jumper description

Jumper Default Description
J1-J7 Closed Buck regulators input power path isolation.
Short these jumpers to allow SWxIN to be powered from the SWVIN supply.
J9 Closed SWBST regulator input power path isolation.
Short this jumper to allow SWBSTIN to be powered from the SWVIN supply.
J17 5-6 VDDOTP Supply selector
* 1-2: Connect VDDOTP to the OTP Boost output (VDDOTPIN) for OTP programming.
+ 3-4: Connect VDDOTP to GND to power up from OTP/TBB sequence.
» 5-6: Connect VDDOTP to VCOREDIG to power up from Default Power up sequence.
J20 1-2 Coin cell selector.
* 1-2: Enables BAT1 as the main coin cell supply.
» 2-3: Enables BAT2 as the main coin cell supply.
J40 Closed Shorts PVIN and SWVIN. Allows supply isolation to provide more accurate efficiency
readings on the switching supplies.
Ja1 Open Shorts SWVIN to VIN. Allows one to isolate or connect the PF0100 logic input supply to
SWVIN net. (debugging option)
Jz27 Closed Shorts PVIN to VIN. Allows one to isolate or connect the PF0100 logic input supply to
PVIN net. (debugging option)
J22 2-3 PF0100 input logic supply selector.
» 1-2: Connects PF0100 VIN terminal to the 3.3V external LDO regulator for debugging
purposes.
» 2-3: Connects PF0100 VIN terminal to the main input supply. Refer to Figure 11.
J26 Open Short to hold PWRON pin low.
J24 Open Short to pull STANDBY to VSNVS voltage supply.
J30 2-3 1°C pull-up supply selector
+ 1-2: Pull the SCL/SDA signals to the external 3.3V LDO regulator output.
» 2-3: Pull the SCL/SDA signals to the selected VDDIO supply.
If 3.3V LDO output is desired as the VDDIO and 12c supply, remove R33 and R34 and
short pins 1,2 and 3 to make sure VDDIO uses the same reference as the I1°C supply.
J39 1-2 Control Interface input supply selector
+ 1-2: Enables PVIN node as the input supply source for the control interface.
» 2-3: Enables USB power as the input supply source for the control interface.

KTPF0100UG, Rev. 2.0
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9.2 Connectors and Terminal Blocks Description

Table 2. Terminal Blocks descriptions

Connector

Function

Pin definition

J8

SWBST

Pin 1 - SWBST Output
Pin 2 - GND

J10

SW1AB

Pin 1 - SW1AB Output
Pin 2 - GND

J11

SW1C

Pin 1 - SW1C Output
Pin 2 - GND

J12

SW2

Pin 1 - SW2 Output
Pin 2 - GND

J13

SW4

Pin 1 - SW4 Output
Pin 2 - GND

J14

SW3A

Pin 1 - SW3A Output
Pin 2 - GND

J15

SW3B

Pin 1 - SW3B Output
Pin 2 - GND

J16

VGEN1/VGEN2

Pin 1 - VGEN1 Output
Pin 2 - GND
Pin 3 - VGEN2 Output

J18

VGEN3/VGEN4

Pin 1 - VGENS3 Output
Pin 2 - GND
Pin 3 - VGEN4 Output

J19

VGEN5/VGENG

Pin 1 - VGENS5 Output
Pin 2 - GND
Pin 3 - VGENG6 Output

J21

VSNVS/VREFDDR

Pin 1 - VSNVS Output
Pin 2 - GND
Pin 3 - VREFDDR Output

J25

Main Input Supply

Pin 1- GND
Pin 2 - PVIN
Pin 3 - SWVIN

J29

Interfacing 1

Pin 1 -INTB
Pin 2 - SDWNB
Pin 3 - RESETBMCU

J32

Interfacing 2

Pin 1 - STANDBY
Pin 2 - PWRON
Pin 3 - GND

J31

I“C Signals

Pin 1 - SCL
Pin 2 - SDA

J33

VDDIO

Pin 1 - VDDIO
Pin 2 - GND

KTPF0100UG, Rev. 2.0
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RESETBMCU

SWBST Output SDWNB
vDDIO INTB
I2C Interface PWRON

Vin Supply Input STANDBY

INTB State
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PWRON State
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= Wl — VREFDDR Output

— VSNVS Output
~ VGEN6 Output
L l— VGENS Output
 l— VGEN4 Output
X L
Device Attached Wl — VGEN3 Output
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OTP Programming g
Indicator ull— VGENI Output

Mini USB = |
D —IN oIS R Bl @
e T T S S
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SW1AB Outp SW3B Output
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Figure 15. Input/Output Terminal Blocks
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Table 3. Connector Description

Connector Function Pin definition
J34 Mini USB connector Pin 1 - VBUS
Pin 2 - D-
Pin 3 - D+
Pin 4 - NC
Pin 5 - GND
Chassis - GND
J35 BDM connector Pin 1 - BKGD_JM®60
Pin 2 - GND
Pin 3-NC
Pin 4 - RST_JM60
Pin5-NC
Pin 6 - USB_PWR
J36 Programmer connector |Pin 1 - VDDOTPIN (8.5V boost output)
Pin 2 - 3V3 (3.3 V LDO output)
Pin 3 - GND
Pin 4 - MCU_SCL (I2C clock signal)
Pin 5 - MCU_SDA (I2C data signal)
Pin 6 - PWRON (Controls the PWRON on the target device)
Pin 7 - GPIO 1 (General Purpose GPIO)
Pin 8 - GPIO 2 (General Purpose GPIO)
J42 Debug Port 1 Debugging connector for future development tools.
swic <<——wit T—swic
SW1AB <<——400—3 SHSW1AB
s &0 o S—pewa
W, SIESSTIRR
swon oo ewn |
J43 Debug Port 2 Debugging connector for future development tools
&:éjé VeENs
S Von =
J44 Debug Port 3 Debugging connector for future development tools
sTANnav>F@&§§ PURON
5| S
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9.3 Debug and Configuration Components

The KITPFO100EPEVBE allows full flexibility to change the default configuration of SW1A/B/C and SW3A/B
outputs to one more suitable for a specific application scenario. It also provides several source options for the LDO
supplies to test various loading and supplying scenarios.

Test point are provided on key nodes of the KITPFO100EPEVBE to allow full debugging capability during
application development.

SW1A/BI/C Configuration Components

SWI1ALX

SWAB1

@ one

(»svvms

P
LX_SWA1 0.001

DNP

SW1BLX

LX_SWB1
DNP R9

DNP

SWI1CLX

SW1ABFB

LX_Swc1
DNP

SWI1CFB

Figure 16. SW1A/B/C Output Configuration

The SW1A/B/C regulator can be configured in various operating modes as described in Table 4.
Table 4. SW1ABC Configuration Chart

SUB_TB_2x1

Component _SW1A/BIC SW1A/B_SingIe phase | SW1 AIE Dual phase
Single phase SW1C independent SW1C independent
R6 Closed Closed DNP
R9 Closed DNP DNP
R4 Closed Closed Closed
R7 Closed DNP Closed
R8 DNP DNP Closed
R10 Closed DNP DNP
R11 DNP Closed Closed
L2 1.0 uH 1.0 uH 1.0 uH
ISAT =6.0 A ISAT=45A ISAT=24 A
L3 N/A N/A 1.0 uH
ISAT=24 A
L4 N/A 1.0 uH 1.0 uH
ISAT=24 A ISAT=24A
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9.3.2

SW3A/B Configuration Components

3> SW3A
LX_SWA3 SWA3
DNP
T 7 DNP 14
SW3ALX, 1T~y 2 1
1uH 1 1 ’ 2
TS T8
22UF SW3AFB SUB.TB_2x1
R17 ) )
R16
¢ 0.001
2 0.001 DNP
SwB3
LX_SWB3 D> S [ JIN
DNP
8 R70 J15
SW3BLX 1 2 1
1uH ® ’ 2
0.001 oL c32 "Lcss
22UF
DNP 22UF SW3BFB SUBLTB, 2t

Figure 17. SW3A/B Output Configuration

The SW3A/B regulator can be configured in various operating modes as described in Table 5.

Table 5. SW3ABC Configuration Chart

SW3A/B SW3A/B

SW3A Independent

Component Single phase Dual phase SW3B Independent
R16 Closed DNP DNP
R17 Closed Closed DNP
R70 DNP Closed Closed
L7 1.0 uH 1.0 uH 1.0 uH

ISAT = 3.9A ISAT = 3.0A

ISAT=3.0A

L8

N/A 1.0 uH

ISAT=3.0A

1.0 uH
ISAT =3.0A

9.3.3

VREFDDR1
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VIN R23 DNP VING VGEN3 VGENZ ki
28 VGEN4 |14.7uF
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Figure 18. LDO Schematic Configuration
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— O
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Figure 19. Logic and Core Supplies Schematic
Table 6. LDO Input Supply Configuration Chart
Input Pin Input options

VIN1 Input supply for VGEN1 and VGEN2
R20 = SW4
R21 = SW2

VIN2 Input supply for VGEN3 and VGEN4
R24 = SW4
R22 = SW2

VIN3 Input supply for VGEN5 and VGEN6
R23 = VIN
R25 = SW2

VINREFDDR |VREFDDR input supply
R26 = SW3A
R27 = SW3B
VDDIO VDDIO Input supply

R33 = SW4
R34 = SW2

1. Make sure to populate only one option per input pin to avoid shorts between
various sources.

KTPF0100UG, Rev. 2.0
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9.3.4 Test point

All test points are clearly marked on the KITPFO100EPEVBE evaluation board. Figure 20 shows the location of
various test points of interest during evaluation.

VDDIO = 3.0V VCOREREF = 1.2V
INTB = 3.5V VCOREDIG = 1.5V
SHDNB = 3.5V VCORE = 2.8V
RESETBMCU = 3.5V PWRON = 3.3V
STANDBY = 0.0V VSNVS = 3.6V
SWBST = 3.6V VGEN6 = 2.8V
VDDOTP = 1.5V VGENS = 2.5V
- SW3A = 1.5V
SW3B = 0.0V

SWI1AB = 1.375V
SWIC = 1.375V

VREFDDR = 0.75V

VGEN4 = 1.8V
VGEN3 = 0.0V
VGENI = 0.0V
VGEN2 = 1.5V
SW4 = 1.8V SW2 = 3.0V

Figure 20. Key Test Point Locations and Default Voltages
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9.4 Miscellaneous Components

9.4.1

A footprint for a normally open, momentary push-button is provided at the PWRON terminal to allow a momentary
low state by pressing the push button. R43 allows isolation of the PWRON terminal from the MCU GPIO controlling
this pin.

Power on Push Button

.PWRON1
DNP
VSNVS

RaS el (PWRON
926
™ L2 1
U1A

VIN
VCOREDIG

VCOREREF

VCORE

HDR 1X2 TH

PWRON

1 2 FsMsM
o SW1 I

RESETBMCU

L yreseTemcu

STANDBY

T—stanpay
T—ysowns

| SN

GNDREF SDWNB

INTB

VDDOTP

VDDIO

Figure 21. Power on Circuit

9.4.2 PMIC LED Indicators

LED indicators are provided to notify the PMIC status to the user. Figure 22 shows the PMIC status LEDs D2 and
D4, and a Reserved LED indicator D3, that allows for an external rework connection to the transistor gate if any
given signal debug is required.

RESERVED
INDICATOR

PVIN

INTERRUPT
INDICATOR

PVIN

RESET
INDICATOR

PVIN

@
=
z
Y | FDV302P | FDV302P
Q2 Q3

R69
200 OHM

R40
200 OHM

D4 LED_RED-GRN

R38 R39
200 OHM 200 OHM
FDC6327C

Is’s 1
L1 L @
D3 6

LED Red

3 '\'\K 12
In

4 X 22
=5

D2
LED Red

¢————K RESETBMCU

PVIN at

Figure 22. PMIC Status Indicator
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Table 7 describes the meaning of the LED states.

Table 7. LED State Description

LED Description

D2 Interrupt Notification
ON = PMIC has detected an unmasked interrupt
OFF = No interrupt detected

D4 RESETBMCU Notification
Green = PMIC is in regulation and operating properly
Red = PMIC is out of regulation

D3 Reserved debug LED

ON = Q3 gate (R84 pad) is low
OFF = Q3 gate (R84 pad) is high or floating

KTPF0100UG, Rev. 2.0
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9.4.3

Control/Programming Interface

This onboard USB-to-12C interface comprises three basic blocks.
1. Controlling MCU (MC9S08JM60CGTE) for USB-I2C translation.

2. 3.3V LDO supply for external device controlling.

3. 8.25V boost converter for OTP programming.

Hardware Description

The control/programming interface allows one to program the onboard PFO100 PMIC. Alternatively, the interface
can serve as a programmer for external devices though the connector J36.

USB Connector Type A
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0.5A » N
Place on Bottom
= 0.10F
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Figure 23. Control/Programming Interface Schematic
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10 Graphical User Interface Description

The KITPF0100 GUI is based on a tabbed interface. Each tabs can be selected to display a window associated
with one functional aspect of the PF0100 device.

10.1 Getting Started

1. Supply 3.6V to J25 of the EVK board, then connect the USB cable from the USB-MiniB port (J34) to the
computer. J30 should be in position (2-3); otherwise, you will receive an error message.

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

3. The “Select Resource” dialog box should pop up, and you should see the KITPFO100EPEVBE device
listed. The USB Vendor ID is 0x15A2, and the Part ID is 0x00F5 for the KITPFO100EPEVBE.

Select the device and press the “OK” button.

e st Power | |ntermupts | Fegister B

- Yendor |D: [
art 10:
Log: \

¢ Select Resource

Available Resources:

1SEB0::0x7 b2 Da00F B M5 A-D: R

Resource Sting:
ave Lag UISBI0: 01542 D00F5:NIVISA- 0 RAW

[ 0K H Cancel

Figure 24. OPEN USB Connection

4. The “Select Resource” dialog should close, and the Log List will display a message that you are connected
to the KITPFO100EPEVBE. 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.

* The Log List can also be cleared at any time by pressing the “Clear Log” button.

KTPF0100UG, Rev. 2.0
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USE Connection

- Wendor [0 01542
Part 1D: [00F5

PFOLO0 EVE is Connmected
3.3W Supply is Enabled

Log:

Figure 25. 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 26. The KITPFO100GUI version is shown in the lower right area of the graphical
interface.

Figure 26. TBB Mode Enable/Disable

6. This step is optional: To use the onboard 3.3V LDO to supply VDDIO and the pull-up source for 12C
signal lines instead of the SW2 regulator of PF0100. Put J30 in position [1-2] and press the “Enable 3.3V

Supply” button.

Froagrammer Control

Toaogle PWRON I [] Assert PWRON LOMW
Toggle PORE I [] Assert PORE LOW
OTP Blank? [] Werify &sfter Programming

[veriry |

[] Enable 8.0% Programming Supply PROGRAM

Adjust:

Figure 27. 3.3V Supply Enable

KTPF0100UG, Rev. 2.0
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10.2 Verify I°C Communication to PF0100

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 register content 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 I2C Byte “Write

Reqister: Reqizster:
Data: (=00 D ata:

Log:

PFO100 EVE is Connected

2.3V Supply i=s Enabled

IzC WERITE: 0xZ0 to Register Oxz0
IzZC READ from Register OxZ0 = 0xz0
IZC WRITE: OxzZ7 to Begister OxE0

EC PEAD from Begister OxED = 0Oxz7

Figure 28. Verify I2C Communication.

KTPF0100UG, Rev. 2.0
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10.3 GUI Features

There are five functional tabs in the KITPFO100GUI to allow programming the PF0100 registers. They also permit
one to perform either prototyping or One-Time Programming (OTP) of the fuse registers.

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

Powier | Intermupts || Register Bits || Mizcellaneous || EWE Information || Scrpt Editor|
(oW1 3 5w2 | Sw3 | Sw4 | SwBST | LINEAR|
Functional Registers Supply Configuration
Swi1AB 5wl LR
Mormal Vaoltage Select [Wout): 13750 s | Vaolts  Mormal Yoltage Select [Vout): 1.3750  w | Vaolts
ge eV gV L
Standby Woltage Select [Wetby), | 1.2750 s | Yol Standby Yoltage Select Wstby  |1.2750 | Vaolts i
OFF “oltage Select [Voff]: 1.2780 s | ol OFF Yoltage Select [Voff]; 1.3750  ~ | Yol
Dynamic Yoltage Speed [DWS): | 25mv/duz - Dynamic Voltage Speed [DVS) | 25m\/dus w
Phaze Control Select: Degess  Phagze Control Select; Degees
Switching Freguency [Faw]; MHz Switching Frequency [Faw): MHz ]
MNormaldStandby MNormal/Standby
Switching Mode: APS/APS “ Switching Mode: APS/APS w Ak
Enable OMODE O Enable OMODE [F]
Enable Current Limit (2.0 x Imax] [] Enable Current Limit (2.0 % Imax] []
Power Stage Control: Amps Power Stage Control: Amps e
o
OTF Registers Applications [nkarmation
SwiAB SWiC I ) Mode
Maormal Woltage Select [Wout): 13750 s | wialts  MomalVoltage Select WVout): 1.3780 s | Valts Companenzs Descrigten wr'sias:m |n;:cf£eu:isdn um::.:?ﬂ]
: . Cprara™  SW1A npul capadilor ATpF AT\ ATuF
Startup Sequence: Startup Sequence: P R s———— e I i
Startup After: 1.0 meec Startup After: 1.0 mzec Cogweg™ S npul capadtan ATur AT AT uF
: : o™ SW1B Cecouning put eagachor L1wF L1F (3
Frequency: m MHz  Configuration: m MHz P T r—— P T T
Configuration: |&/E Single Phase, C Independsn |« | Concye™ MG Doemplrg rpmicapnr | 014F bl il
Commas™  SW1A Oulul capacior Bx 22 uF 4x2yF LRV
Coparc™  SWAC Dupet epazior 222y 2232 4F
10pH 10uH
Lomia S0 1A nauoe DCR=4Amy | DOR= 1280
ey =608 e =EA
Lgmg SW1B nduil - -
10aH
Lame SWIC e - DRC = 60 ey
taar=d44
Moy
29 Use KSR or XTA cagacinrs wilh us o 20% dernce,

Figure 29. Switching Regulators Tab
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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 to choose between the standby and low power mode.

Power | |ntermupts | Register Bits | Miscellansous | EVE Information | Seript E ditor

Swil | Sw2 | Sw3 | Swd || SwBST | LINEAR

WEEM1
Functional

Yoltage Select Mout) | 0.8000
Supply Enable [

Lo Power [Fl Standby
oTFR

Yoltage Select [Voutl | 0.8000

Startup Sequence: OFF
OFF

WEEMZ
Functional

Yoltage Select (Mout) | 1.5000
Supply Enable

Law Power il Standby
oTF

Yoltage Select Mout) | 1.5000

Startup Sequence; 2

Startup After: 2.0 maec

WEEN3

Functional

Yoltage Select Voutl | 1.8000
Supply Enable  []

L Pawer 1 Standby
oTF

Yoltage Select [Vout],  [1.2000
Startup Sequence; QOFF
OFF

Valts

Valts

Walts

Wolts

Wolts

Wolts

WEEM4

Functional

Woltage Select Wout]: | 1.8000 s [ Valts
Supply Enable

Lows Power | Standby [F]
aTte

Voltage Select [Wout]: | 1.8000 s | Volts

Startup Sequence: 3 w

Startup After; 3.0 mzec

WEENS

Functional

Yoltage Select [Wout]: 25000 | “ols
Supply Enable

Law Pawer il Standby Il
are

Yoltage Select [Woutl: | 25000+ | Yol
Startup Sequence: 3 w

Startup After: 3.0 mzec

WEEME

Functional

Yoltage Select (Wout]: 28000 s | “aols
Supply Enable

Lo Pawer O Standby il
aTF

Yoltage Select [Wout], 22000 | Yols
Startup Sequence; ) -

Startup After: 0.0 msec

WEMWS
Functional

Voltage Select [Wout):

o7

Yoltage Select [Vout];

WREFDDR

Functional

Enahble Supply

oTP

Startup Sequence:

OFF

Figure 30. LDO Regulators Tab

1.0000 s | Yalts

1.0000  |s| Volts

O

OFF |s

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.

KTPF0100UG, Rev. 2.0
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The user may choose to press the “Poll Interrupt x” control to read the Interrupts tab every 500ms.

Power | Intermupts | Register Bits
Intermupt 0
STATUS MASK

Pawer On
[] Low Woltage
[] 110°C Thermal
[] 120°C Thermal
[] 125°C Thermal
[] 130°C Thermal

[ Pall Interupt 0 .
Intermupt 1
STATUS MASK

[] 5w Over-curment
[] Sw1EB Over-curent
[] SWAEC Over-curment
[] 52 Over-curent
[] SWw34 Over-curent
[] Sw 3B Over-curent
[] Sw4 Over-curent

] Pall Interupt 1

Mizcellansous

SEMSE TRIGGER
W L
N
. _I_ Dual
. _I_ Dual
. _I_ Dual
. _I_ Dual

SEMSE TRIGGER

T LwH
E
T L
i
g
0 LW
o

Fiead Intemupt 1

E'/FK. Testpoints | Script Editor| Testhench

Inkermupt 3

DEBOUMCE TIME STATUS

39 msec [ SWEST Over-current
31.25 msec [] OTP Eror

33 msec [ Pall Interupt 3

39 mzec

39 meec

39 meec

Intermupt 4
DEBOUMCE TIME STATUS

8.0 msec [] ¥GEN1 Dver-current
2.0 meec [] WGENZ Dver-curent
2.0 meec [] WGEN3 Dver-current
2.0 msec [] YGEN4 Dver-curent
2.0 msec [] WGENS Dwer-current
2.0 msec [] ¥GENE Dver-current
8.0 msec

[] Pall Interrupt 4

Figure 31. Interrupts Tab

KTPF0100UG, Rev. 2.0

MaSE  SEMSE TRIGGER DEBOUMCE TIME
. LtaH 8.0 mzec
. LtoH 8.0 mzec

. Read Interrupt 3

MASK ~ SENSE  TRIGGER  DEBOUNCE TIME
[ T LwH 8.0 msec
B 8.0mssc
N .
B 8.0 msec
. j‘_ LioH 8.0 msec
W B.0 msec

Fiead Interrupt 4
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The Register Bits tab allows bit programming of the PF0100 registers. This is an alternative to the 12C single byte
write and read controls shown in section “Verify I2C Communication to PF0100”.

Povwer

S

Interupts

SW2 | 5w

S4B
D7 DE D5

20
WX

D7 DG D5
0x21
X X

D7 DG D5
022
XX

D7 DG D5
0x23 [l
XX OM

D7 DB D5

w24 [ O

Reqister Bits

Sl fEWEBST | LINEAR 1

D4
O

D4

x

D4
O

PHASE

Mizcellaneous

D3 D2 D1 DO
MOMM
YouT
D3 D2 D1 DO
MOMM
VSTEY
D3 D2 D1 DO
M OFM
VOFF

D3 D2 D1 DO
2
hODE
D3 D2 D1 DO
O ™ O
Fsw X |

YOUT

WETBY

WOFF

MODE

CONFIG

S'w/14B POWER STAGE (Ext Page 2]
D7 D6 D5 D4 D3 D2 D1 DO

081

X X X X X

PR

PSEG

Sw/14B OTP REGISTERS [Ext Page 1)

D7 D& D5
]

Xof

D7 D& D5
ey

XWX

D7 D& D5

D2
X X X

D4
O

D4
O

D4

x

D3 D2 D1 DO
M O & M
YOLIT

D2 D2 D1 DO
OO0
SEQUENCE

D3 D2 01 DO
O P COMFIG
COMF  FSw

YOUT

LINEAR 2

EVEK Testpaints ||Script Editor || Testbench

INTERRUPTS | RaM | tabPage22
Tl

. D7 DE D5 D4 D3 D2 D1 DO
0x2E il ¥

1.3750 Valts W% YOUT

. D7 DE D5 D4 D3 D2 D1 DO
0x2F | ¥

1.3750 Yalts woow WSTEY

i D7 DE D5 D4 D3 D2 DI DO
030 O ¥

1.3750 Yalts woow VORF

g D7 DE D5 D4 D3 D2 D1 DO
0x31 P Oogdod

APSIAPS X OM X MODE

Tl D7 D6 D5 D4 D3 D2 DI DO
maz O o [ [ O

D: 2Bmii4us DVS FPHASE  Fsw x|

P

F: 2.0 bHz
Sw1C POWER STAGE [Ext Page 2)

g D7 DE D5 D4 D3 D2 D1 DO
083

2.50 X ox X X % PR
Sw1C TP REGISTERS [Ext Page 1]

T D7 DE D5 D4 D3 D2 DI DO
DxAG 1 O

1.3750 Yolts Y Y YOUT

B D7 DE D5 D4 D3 D2 D1 DO
g ol [l [l [

1 XX X SEQUENCE

D7 DE D5 D4 D3 D2 D1 DO

05
D

4B Single, Xo® X % X M FEW

Clndpt

F: 2.0 bHz

Figure 32. Register Bits Tab

KTPF0100UG, Rev. 2.0

VOUT

YETEY

WOFF

MODE

CONFIG

PSEG

VOUT

CONFIG

0=2B
1.3750 Volts

0x2B
1.3750 Volts

0x2B
1.3750 Volts

0x08
APSIAPS

Dot

D 25miidus
0"

F: 2.0 MHz

0=07
2.00

0x2B
1.3750 Volts

0=01
1

0=01
F: 2.0 MHz
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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 Register Bits| Miscellaneous | EVK Information | Script Ed'rtnrl

Device Information

Device 1D: D0
Full Layer Revision: D01
Metal Layer Revision: D01
FAR: (00
FIM: (00
Caoin Cell Charger

Charger Enable: [l

Charge Voltage: 250 = \Volts
Free RAM

MEMA: o0 [R][ B33
MEME: om0 [R] [ noo
MEMC: o0 [R] | ea0
MEMD: o0 [R] [ no0

Power Control

L0 Shart Circuit Protection Enable: | oTP

Standby Active Low: | Power GOCD Enable: [
System Feset Enable: [l

Auto-Restart After Feset Enable: [

Standby Delay: 1 » x 32KHz Clock Periods

PWROM Debounce Time: 0.00 » msec

Figure 33. Miscellaneous Tab

KTPF0100UG, Rev. 2.0
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The EVK Test Points tab provides a visual aid to the top layer of KITPFO100EPEVBE.

[SETUP [ JUMPERS [ CONNECTIONS | TESTPOINTS |

TESTP

VDDIO = 3.0V
INTE = 3.5V
SHDNEB = 3.5V
RESETBMCU = 3.5V
STANDBY = 0.0V

SWBST = 3.6V

VDDOTP = 1.5V

SWI1AB = 1.375V
SWIC = 1.375V

VGEN1 = 0.0V
VGENZ = 1.5V
SW4 = 1.8V

INT ME REMENTS (DEFAULT OTP

VCOREREF = 1.2V
VCOREDIG = 1.5V
VCORE = 2.8V
PWRON = 3.3V
VSNVS = 3.6V

VGENS = 2.8V

VGENS = 2.5V
SW3A = 1.5V
SW3B = 0.0V

VREFDDR = 0.75V
VGENS = 1.8V

VGEN3 = 0.0V

SW2 = 3.0V

Figure 34. EVK Test Point 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”.

KTPF0100UG, Rev. 2.0
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10.4 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 35. 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 || Interrupts | Register Bits | Miscellaneous | EVK Information| Script Editor |

File: Log:

Script Area Log Area

[ Load Script ] [ Save Script ] [ Clear Script ] Step Delay: | D| m3ec [ Save Log
[ Insert Line Separatar ] [ Append Programming ]

Figure 35. Script Editor Window

KTPF0100UG, Rev. 2.0
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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: Displays the pop-up window shown in Figure 40, with a graphical set of commands to add to
the script.

KTPF0100UG, Rev. 2.0
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10.4.1

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 press the “Open” button.

File:

Log:

My Recent
Cocuments

My Documents

b00343 on

e
-<IExample_:

[Z] Example_sonp

Loak ine | (3 OTP soripts v| O A

e-ManualProgram).to °
—sample-ManualProgram). bxt
@ Examnple_3cript (F2-5ample-ManualProgram).xk

B00343-11
Q File name: |Example_Scipt (F-SampleManuaProgram et % [ Open |
My Network  Files of type: v| [ Concel |
(D)) [saveseipt | [ Clear Seipt | Step Delay: | 0| msec [ Savelog
[ Insett Line Separator | [ Append Progiamming |

Figure 36. 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.

KTPF0100UG, Rev. 2.0
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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 37. 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 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.

Fower || Interrupts

Register Bits | Miscellaneous | EVK Information | Script Editar

File:  Ewample_5cript [FO-5 ample-td anualProgram). bk

Log:

Aocess PFO100 EXT Pagel

f/Extended Page 1

WRITE_IZC:
WRITE_IZC:
WRITE_TIZC:
WRITE_TIZC:
WRITE_TIZC:
WRITE_IZC:
WRITE_I:zZC:
WRITE_I:zZC:
WRITE_I:ZC:

A0:
Al:
AZ:
Ag:
A9:
A4
AC:
AD:
AE:

ZB
ol
0E
ZB

£
£
£
£
£
£
£
£
£

//Extended Page 1

WRITE_I:ZC:
WRITE_I:ZC:
WRITE_I:ZC:
WRITE_I:ZC:
WRITE_I:ZC:
WRITE_IZC:
WRITE_IZC:
WRITE_IZC:
WRITE_IZC:
WRITE_IZC:
WRITE_IZC:

EO:
El:
Bi:
Ed4:
ES:
EE:
E&:
ES:
BA:
EBC:
ED:

Zc

f/Extended Page 1

WRITE_IZC:
WRITE_IZC:
WRITE_IZC:
WRITE_TIZC:
WRITE_TIZC:
WRITE_TIZC:

co:
Cd:
ce:
ca:
CcC:
CDh:

0&
ak}
0E
03
0E
04

£
£
£
£
£
£

ff[Extended Page 1

WRITE_I:zZC:
WRITE_I:zZC:
WRITE_I:ZC:
WRITE_I:ZC:
WRITE_I:ZC:
WRITE_I:ZC:
WRITE_I:ZC:

Lo:
Ll:
L4:
L5:
La:
Da:
oC:

o7
0E
on
o7
0&
oc
OF

£
£
£
£
£
£
£

Begisters: 0Oxi0 - 0OxAF]
BwliE Voltage=1.327E5W
BwllE Sequence=1

BwllE Fregq=:iMHE, Mode=3inglephase
Swlc Voltage=1.375W

Swlc Sequence=Z

Bwlc Freg=ZIMHZ

SwZ Voltage=3.30V

SwZ Seqgquence=t

8wZ Freogq=ZMHE

Registers: 0OxE0 - 0xEF]
Sw3d Voltage=1._ 5007
Sw3d Sequence=3

Sw3k Freg=zMHZ, Mode=Singlephase
Sw3B Voltage=1. 5007

Sw3B Sequence=3

5w3B Freg=zMHZ

Bwd Woltage=3_ 1507

Bwd Sequence=g

B4 Fregq=ZMHZ

Swbst Voltage=LT

Subst Secquence=13

Registers: 0xCO0 - 0xCF]
Vanws Voltage=3T7

Vanws Sequence=3

Vgenl Voltage=1. 50V
Vgenl Sequence=3

VgenZ Voltage=1.E5W
VgenZ Segquence=10

RPegisters: 0OxD0O - 0OxDF]
Vygenz Voltage=Z.L5V
Tygenz Seqgquence=11l
Toend Toltage=1.8V
Tiyend Sequence=7

Tgent Toltage=2Z .8V
Tgent Sequence=1z7
Tgent Toltage=3. 37

[ Load Script

|

[ Save Script ]

[ Clear Script ]

Fiun Script

Gtep Delay:

w
0] )

[ Inzert Line Separator ][ Append Programming ]

Commands

Figure 37. Script Dialog Box

KTPF0100UG, Rev. 2.0
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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 38.

Power | Intermupts | Fegister Bits | Miscellaneous | EVE Information | Script Editar

File:  SwiaB_STaAIRCASE_LOG. kst

Log:
Date: 11/E87EZ01Z Time: 3:59 MM Script has been loaded
Script File Used: C:WFreescale\TESTEENCHAWSW1AE STATRCASE. txt Script has been loaded.
VIN Vout SET to 4.00 Volts Date: Z/8/2012 Time: E:1Z PM
VIN Supply has been Enabled Script File Used: D:4Profiles b0093434My Doc

DELAY = 100 msec _> pt Bun (
SW1AE Mode has been changed to: P

SW1AE Vout SET to 0.5000 Wolts

ELOAL SW1AE Load Woltage = 0.503 Volts
ELDAD SW1AE Load Current ZET to 0,500 Anps
TEST SW1AE WLOAD = 0.45 Wolts —-» [PASS]
DELAY = 100 msec

SW1AE Vout SET to 0.7500 Wolts

ELOAD SW1AE Load VWoltage = 0.658 Volts
LDELAY = 100 msec

TEST SW1AE WLOAD = 0.70 Wolts -* [FAIL]
SW1AE Vout SET to 1.0000 Wolts

ELOATL SW1AE Load Woltage = 0.549 Volts
DELAT = 100 msec

TEST SW1AE WLOAD = 0.25 Wolts -+ [FAIL]
SW1AE Vout SET to 1.Z2500 Wolts

ELOAD SW1AER Load Woltage = 1.199 Volts
DELAY = 100 msec

TEST SW1AE WLOAD > 1.Z0 Wolts -= [FAIL]
SW1AE Vout SET to 1.5000 Wolts

ELOAD SW1AE Load Woltage = 1.443% TVolts
DELAY = 100 msec

TEST SW1AER WLOAD > 1.45 Wolts -* [FAIL]
ELDAD SW1AE Load Current ZET to 0.000 Anps
SW1AE Mode has been changed to: OFF

VIN Supply has been Disabled

Script RBun Complete

[ Laad Script ] [ Save Script ] [ Clear Secript ] ‘ Step Delay: B0 mzec
[ Inzert Line Separator ] [ Append Programming ]

Figure 38. Running the Script

KTPF0100UG, Rev. 2.0
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10.4.2 Writing a New Script

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

| Power || Interrupts | Register Bits | Miscellaneous || E\-"Klnformation| Soript Editer |

File: Lag:

e

[ Load Script ] [Save Script ] [ Clear Script ] Step Delay: | ED| mgec [ Save Log
(Insert Line Separator b Append Programming

Figure 39. Inserting Line Separators

KTPF0100UG, Rev. 2.0
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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 40.

Commands

PEO100 - SwITCHIMNG SUPPLIES PEO100 - LINEAR SUPPLIES LOG COMMAND
SUPFLY: | Sw1AB v SUPFLY: |WGEN1 v SOURCE: v
MODE: OFF v YOUT: 0.000 v FARAMETER: v

YOLTS RANGE HIGH:

WOUT: 0000w PROGRAMMER COMMAMDS

3.3/ SUPPLY:
EEO100 - SWEST B.0V SLPPLY:

YouT: 5000 v | up<n || powmen ]

[ ILMITON | [ ILmiT-0FF | s EiE R

OTHER COMMANDS
[DELEY: n msec | [wRITEI2c caddo-Data> | GRIOT: [HEH | [ow || Tosse |

WSTEY: 0.000 s

WOFF: 0000w

[/~ Separator Bar — | |READIZCchdds | GFRIDZ [HEH | [ow || Tosse ]

Figure 40. Command Selector Window

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 below:

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 GPI02
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 8.
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10.4.2.1

Delimiters

"' - Is used as a separator

Syntax and Command Set

'' - Anything after a '/ will be ignored.

White spaces will be truncated.

Table 8. Command List(?

Command

Description

WRITE_I2C:<Addr>:<Data>

Sends <Data> to I2C 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 GP1O1 signal LOW.

GPIO1:TOGGLE

Asserts the GPIO1 signal LOW, and then releases it to a high-impedance
state.

GPIO2:HIGH

Releases the GPIO2 signal to a high-impedance state.

GPI102:LOW

Asserts the GP1O2 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 Vto 1.875Vin 0.025 V steps.
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Table 8. Command List(?

Command

Description

SW1x:VSTBY:<value>

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

SW1x:OFF:<value>

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

SW1x:ILIM:<operator>

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

* OFF
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(4):
* 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(4):

» 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 VGENX supply.
VGENXx:OFF Disables the VGENX 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.
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Table 8. Command List(?

Command Description
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)

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.
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Table 8. Command List(?

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

2. All characters (except for the "Float" subcommand) have to be entered in uppercase.
The register and data values should be entered as hexadecimal numbers, for example: 0x20 is entered as 20.

4. The output voltage operating range is set during OTP programming and cannot be changed under normal
PMIC control.

.
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Figure 41 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.

| Power || Interrupts || Fegister Bits || Mizcellaneous || E'E Information | Seript Editar

File: Log:

- Date: Ef1E/Z013 Time: 4:36 PH
WRITE_TZC:Z20:1C JF Set SWIAR Wout = 1000V Script File Used:

DELAY:1E0D Ff Waic B0 msec WRITE_IZC:0xZ0:0x1C

WEENL: 0N Ff Enable VCGENL DELAY = 1E0 nsec

DELAYT: 100 Ff Wait 100 msec VGENL Supply has been Enabled
READr T2C:Z23 #f RBead SWLAE Mode Register DELAY = 100 nsec

READ IZC:0xZ3 = 0x0%8

Script Pun Complete

[ Load Script ] [ Save Script ] [ Clear Script ] Step Delay: | 50| mzec [ Save Log
[ Insert Line Separator ] [ Append Programming ]

Figure 41. 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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Power |Interrupts | Register Bits | Miscellaneous | EVE Information | Seript Editor |

SW1 gw2 | w3 | Swd | SwWBST | LINEAR |

Functional Reqisters
SWwia/B

( Marmal Waltage Select [Wout): |1.DDDD v| Volts)

Standby Voltage Select [Wstby]: | 1.53750 | Walts
OFF Yaltage Select [Vaff]: 13780 w| Volts
Dynamic Yaoltage Speed [DYS): | 25m dus w

Fhaze Contral Select:

| Degrees

II

Switching Frequency [Faw]: 20 s | MHz

Mormal/Standby

SWiC

MHarmal Waltage Select [Vout):

Yalks
Yalks
OFF Yoltage Selact [Voff) Vol
Dynamic: Yoltage Speed [DWS]:

Standby Waltage Select [Vsthy):

Phase Contraol Select: Deqrees
Switching Frequency [Faw]: MHz

Mormal/Standby

Switching Mode; Switching Mode: APSAAPS -

AP IAPS v
Enable OMODE

Enable Current Limit (2.0 % Imax] []

I:II

Enable OMODE
Enable Current Limit (2.0 % Imax] []

O

Fower Stage Control:

280 w | Ampz Pover Stage Contral;

200 s Ampz

Pawer |Intenu|:nts | Register Bits | Miscellaneous | EVK Infc

| 5wt | sw2 | 5w3 | sw4 | SwBST | LINEAR

WHEEMT

Functional

Woltage Select Mouth | 1.4000 s | Wolts
Supply Enable

Lo Power F Standby F
aTe

Woltage Select [Vout]: Walts

Startup Seguence:

0FF

Figure 42. Verifying Script Results.
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Power I Interupts | Register Bits | Miscellaneous | EVK Information I Script Ed'rtorl

SW1 [swz |swa | sw4/SwBST | LINEAR 1 | LINEAR 2 | INTERRUPTS | I
SWIAE
D7 D& D5 D4 D3 D2 D1 DO e
0x20 Bl F  wvour
D7 D& D5 D4 D3 D2 D1 DO B
0x21 El 1 VSTBY
X X VSTEY 1.3750 Volts
D7 D D5 D4 D3 DZ DI DO -
0x22 1 1 VOFF
4 D7 D& D5 D4 D3 D2 D1 DO Ao
0x23 El O F B mope
X OM X MODE APSIAPS
D7 D6 D5 D4 D3 D2 D1 DO i
2a O F OO O @ [ conFig
DVS PHASE FSW X | D: 25mVidus
P:0°®
F: 2.0 MHz

Figure 43. Verifying SW1 Mode Read Command

Note that the 0x08 SW1AB mode value in the Script Log (Figure 41) correlates with that in the register bits, as

shown directly above.
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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.

| Power | Interrupts | Redister Bits | Miscelaneous | EVK Informationl Seript Editar |

File:

Log:
fr -—= -—= == -—= -—= —-——— Date: Z/12/2013 Time: 4:36 PN
WRITE_TIZC:Z0:1C ff Set SW1AER Wout = 1.000V Zeoript File Used:
DELAY:1E0 f4 Wait B0 msec WRITE_IZC:0xZ0:0x1C
VEENL: ON F# Enable VGEHL DELAY = 150 msec
DELAY:100 £F Wait 100 msec VGFEN1 Supply has been Enabled
READ TZC:23 £# RBead SW1AE Mode Register DELAY = 100 msec

READ IZC:0xz3 = Ox08
Script Dun Com)

Save in: |E}DTPscripts V| +) ? = Tl

r.“éj Example_Script (FO-Sample-ManualProgram). bxt
i f;] Example_5cript (F1-Sample-ManualProgram), bxt
by Recent [Z] Example_Script (F2-Sample-ManualProgram), bt
Documents | [2] Sw1AB_STAIRCASE bxt

T [Z] sw1AB_STAIRCASE_LOG.bxt

Degklop

&

My Docurnents

B00343 on
BO0342-11

Q File harme: |my_script.txt A | [ Save ]
My Metwork | Save as LPD1 |Text Files [* bat) v| [ Cancel ]

[ Insert Line Separator ][ Append Programming ]

Figure 44. Saving a Script
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10.5 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

" Vendor [D: 041542
Part 1D: 0«00F5
Log:

PFOT00 EVE iz Connected
INTD Power O has been Detected

1| ||I,I iz Enabled

File 1400

Power !Intenupts | Register Bitz | Miscelansous = Testpoints.if Script Edito}; Testhench

| sw1 | Sw2 | gws

| Sw/d4 | SWwBST | LINEAR |

Functional Registers
Sw

Mormal Yoltage Select [Vout): 30000« | “Yols
Standby “oltage Select [Wstby]: | 20000 w | Waolts

OFF Valtage Select [Voff): 20000« | Yols
Dynamic Yoltage Speed (DWS) | S0mY Suz w
FPhaze Caontral Select: 90 s | Degrees

MNormal/Standby

APSAAPS v

Enable OMODE Fl
Enable Current Limit (2.0 % Ima=) []

Switching Frequency [Faw]:

Switching Made:

Look in: | £ KITPFO100 v| @ % @
Load Configuration File ] [ Save Configuration File ] T [ Application Files
T2
|2C Communication l—‘ﬁj %
12 Byte Riead 12 Byte wite Miesn
Regizter: 0x00 Register: (=00
egister egizter ?i -
Data: 0x00 Data: L
. Desktop
Prograrmmer Cortrol —_j
Toaggle PWwWRON | I [] Assert PwRON LOW My Dacuments
Toggle PORE | I [] Assert PORE LOW j—
OTP Blank? Werify dfter P i Y
m [ “erify After Programming S
B11351-12
Enable 3.3 Supply | WERIFY
[] Enable £.0% Programming Supply PROGRAM .% File name: |—PHF'tMt 4 | Dpen l
; My Metwork, Files of type: | bk files [7bt) v | Caticel ]
Adjust:
[ F1 ] [ F2 J [ F3 ] [ F4 ] [ F& J [ FE

Figure 45. Loading a Configuration File

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 1/0 box.

KTPF0100UG, Rev. 2.0

54

Freescale Semiconductor



Graphical User Interface Description

Power | Interupts Ei Reqgizter Bits || Mizcelaneous ii EME

Vendor |D: - 41542 SW1 | swz | w3 | Swd | SWBST | LINEAR
Part [0 0=00F5

Functional Registers
Shi14/B

I:Zu:-r'ﬁin:ll.uati-.-r| 3 ully read. MHormal Waltage Select [Vout): Wall
Standby Woltage Select [ atby): Wall
OFF Valtage Select [Voff]: Yl
Dynamic Yoltage Speed [DVS]: @
Phaze Control Select: Degre
Switching Frequency [Faw]: MHz

1SE Connection

Log:

3.3 Supply iz Enabled

Mormal/Standby
Switching Maode: APS/APS w
Enable OMODE il

Enable Current Limit (2.0 % Imax] []

Power Stage Control: Amps

File 100
C:\Freescale\KITPF0100\_PRF.txt {

Load Configuration File ] [ Save Configuration File OTP Fegisters

|2C Communication S4B

|2C Byte Fiead |2C Byte 'wiite Mormal Waltage Select [Wout): 13750 s | %l

— —

Figure 46. Scripting Tab

The “Save Configuration” button can be used to extract the current values of the PF0100 OTP Extended Page 1
registers from 0xAO 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 .ixt file extension.
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10.6 Programming an External PF0100 Through J36

If the KITPFO100EPEVBE is used as an external programmer for either a customer board or a dedicated PF0100
programming socket, J36 provides the required signals for such a task, however, it will be necessary to isolate the

communication signals from the on-board PMIC by doing the following:

1. Verify that J22 is NOT in position 1-2
2. Verify that J17 is NOT in position 1-2
3. Verify that J30 is NOT in position 1-2
4. Remove R43 (bottom layer)
5. Remove R46 (bottom layer)
6. Remove R47 (bottom layer)
2 20
o g[IIIIIIIIII] o
Y IS
ATHRRNNNIE.
BHA S J29 I8 J33 J31 J25 e
- moomoo memomomoo
‘ . Rolee? ;85 < a J27  J40
E [ J26 J24 EE Y ] = \ [o) o (o
3 0 * f_Jieers0 | 5]
N g: @ Iv ’[ R83 LE . S5 = 5 g § o o o
— © o Wk 5 oo f o8 0 : 0 g
E N Gg’5 2 SVC‘OREDISLE ¥ b2 2R B 3 55 Jal
VSNVS1 (o) o éo o 0 000 00O o 0 1@e
20 7% 4o g2 J20 go " 6“X 6”85011 R — ¢, STANDBY1
I . Q- g o VIN SWBST1 o o g s (¢] JL7
(0] o o (o F8 ° @ cnpe 2@ @A:
- — c o ICTEST1 J1 Q0
| -EO VGEN6 @ v @ 0 0 | X Xo B
N - Dl VGENS @ E E “x‘ (o)
I . 3 1, @
-emm Q VNV swa3 @ T é E
I e io Lx_swa3z@ - swas1Q @ @°T
. . swWA3@ R47 R46 LX_SWB1@ Q00
= = nl Jal Oé VIN_swe1@ 0o
a——1 O © OEX75K'3B3 % = ‘0 8?3? ‘
EO @vin_swe3 P 5
0 @ VREFDDR1
(o) @ VGEN4 37 @vinz VIN_SWC1@
. OVINREFDI:JLRg Q@VIN_ . p viNi@ c
o @ VHALF1 @ 0 o OE o géo -P
Dl @ vGEN3 ° ‘§ é ‘5 R if g }—R7(].'-
‘a
Je o
[ J GND
1 1 1 1 1 1
ocopooooboopmonon s
Jia J1s J12 J13 J10 1 ....1
19 1 Qom- RG4 0@
o Iy
I o10|
i m
A1NTIRNIE -

Figure 47. KITPFO100EPEVBE Bottom View - Components Location

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.
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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.

J5E Connection

- Vendor ID: D542
Part 10 0=00F5
Log:

3.3 Supply iz Enabled
Configuration succeszsiully read.

Yerify After Pragramming iz EMABLED

Prograrmmer Contral

Toggle PWROM I [ Assert P/ROM LOW
Toggle PORE I [] Assert PORE LOW
OTF Blank? Werify After Programming

[ veRiFy |

[] Enable 8.0% Programming Supply PROGRAM

Adjuzt:

Figure 48. Verify After Programming and OTP Blank?

Then press the “PROGRAM” button. The KITPF0100GUI 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 D11 of the
KITPFO100EPEVBE 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.
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IUSE Connection
= : Vendor ID: (1582
Fart 1D: (D050
Log:
WRITE_I2C to Fegister (xF8, Data = 0B -

WRITE_IZ2C ta Reaqister (F8, Data = 000
WRITE_IZC to Reqgister cFS, Data = ka5
WRITE_IZC ta Reqister (cF5, Diata = B0B
WRITE_IZC to Reqister (cF3, Data = GO0
WRITE_IZC to Register cFA, Data = 05
WRITE_I2C ta Reqister FA, Data = 0B
WRITE_IZC to Register (cFA, Data = (00
VPGM = OFF

8.0% Programming Supply has been Disabled
PWRON = LOW

PWRON has been asserted LOW

PWROM = Float

PWROM has been released HIGH

Programming Complete

Check: OTP has been Programmed

Verfying Programmed Data...

Mumber of OTP Programming

Figure 49. Scripting Log Session Example

m

1|

Note: If it is desired to carry out One-Time Programming of the PF0100 device soldered on the
KITPFO100EPEVBE evaluation board, ensure that the board hardware is correctly configured according to the
chosen OTP settings.

Furthermore, the KITPFO100EPEVBE allows the configuration of the SW2 regulator or an external 3.3V LDO
output as the VDDIO/I2C pull-up supply. By default, the SW2 regulator is the source for the VDDIO supply (J30 =
3-2). If the SW2 regulator is to be set below 3.0V then make sure the 3.3V LDO output is connected to VDDIO and
the 12C pull-up resistors by removing R34 and R33 and shorting pins 1, 2 and 3 of J30.
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11 KITPF0100EPEVBE Board Layout

1.1

Assembly Layer Top

KITPFO100EPEVBE Board Layout

J25

J31

J33

Js

Jll J10
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R OXO S . 7" S I L ICTRE
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00 LX swm@ @ O Jio
oo . X A
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Figure 50. Assembly Top Layer
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11.2 Assembly Layer Bottom

AT N
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Figure 51. Assembly Layer Bottom
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KITPF0100EPEVBE Board Layout

11.3 Top Layer Routing

Figure 52. Top Layer Routing
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KITPF0100EPEVBE Board Layout

11.4 Inner Layer 1 Routing
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KITPF0100EPEVBE Board Layout

11.5 Inner Layer 2 Routing

Figure 54. Inner Layer 2 Routing
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KITPF0100EPEVBE Board Layout

11.6 Bottom Layer Routing
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12 Bill of Materials

Bill of Materials

Assy Schematic o
Item | Qty Opt Label Value/Description Part Number Manufacturer
1 1 BAT1 BATTERY LITHIUM -- 3V MS621F-FL11E Sl MICRO PARTS
5.5MAH LTD.
2 1 BAT2 HOLDER COIN CELL 6.8MM | BK-879 MEMORY
SMT PROTECTION
DEVICES INC
3 4 BH1, BH2, BH3, |MOUNTING HOLE 0.130 NOT A PART TO ORDER |NO MFG
BH4 INCH, NOT A PART TO
ORDERTr
4 7 C1,C3,C5,C8, |CAPCER4.7uF 10V 10% X5R
C9, C12,C13 0603
5 7 C2,C6,C10,C11, | CAP CER 0.1uF 10V 10% X5R
C14, C44, C45 0402
6 5 C4,C7,C19,C56, | CAP CER 0.1uF 10V 10% X7R
Ccr7 0402
7 1 C15 CAP CER 0.01uF 50V 10%
X7R 0402
8 14 C16, C21, C22, CAP CER 22uF 10V 20% X5R
C25, C26, C27, 0805
C28, C29, C30,
C31, C32, C33,
C82, C83
9 1 DNP |[C17 CAP CER 1000PF 50V X7R
5% 0402
10 1 Cc18 CAP CER 10uF 10V 10% X7R
0805
11 5 C20, C34, C38, CAP CER 2.2uF 6.3V 20% X5R
C42, C43 0402
12 1 DNP [C23 CAP CER 22uF 10V 20% X5R
0805
13 1 DNP [C24 CAP CER 22uF 10V 10% X7R
1210
14 2 C35, C41 CAP CER4.7uF 6.3V 20% X5R
0402
15 3 C36, C37, C39 CAP CER 10uF 16V 10% X7R

0805
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Bill of Materials

Assy

Schematic

Item | Qty Opt Label Value/Description Part Number Manufacturer
16 9 C40, C48, C49, CAP CER 1.0pF 10V 10% X5R
C50, C51, C52, 0402
C54, C84, C87
17 2 C46, C53 CAP CER 0.22pF 16V 10%
X7R 0402
18 1 C47 CAP CER 0.47uF 10V 10%
X7R 0402
19 1 DNP |C55 CAP CER 1.0pF 10V 10% X5R
0402
20 5 C57, C58, C62, CAP CER 0.1uF 16V 10% X5R
C63, C65 0402
21 1 C59 CAP TANT 10pF 16V 10% --
3216-18
22 3 C60, C61, C72 CAP CER 22PF 25V 5% C0G
0402
23 1 C64 CAP CER 0.47puF 16V 10%
X7R 0603
24 1 C66 CAP TANT 4.7uF 10V 10% --
3216-18
25 1 C71 CAP TANT ESR 0.600 OHMS
15uF 25V 10% -- 3528-21
26 1 C73 CAP TANT 4.7uF 25V 10% --
3528-21
27 1 C74 CAP CER 0.1pF 25V 10% X5R
0402
28 1 C75 CAP CER 1.0pF 25V 10% X5R
0603
29 1 C76 CAP CER0.1uF 6.3V 10% X7R
0402
30 2 C78, C86 CAP CER 470PF 50V 5% COG
0603
31 1 DNP |C79 CAP CER 2.2pF 16V 10% X5R
0603
32 1 C80 CAP CER 1.0pF 16V 10% X5R
0603
33 1 C81 CAP TANT ESR=1.800 OHMS
2.2uF 10V 10% 3216-18
34 1 DNP |C85 CAP CER 2.2uF 6.3V 20% X5R

0402

KTPF0100UG, Rev. 2.0

66

Freescale Semiconductor



Bill of Materials

Assy

Schematic

Item | Qty Opt Label Value/Description Part Number Manufacturer
35 1 D1 DIODE SCH PWR RECT 1A MBR120LSFT1G ON
20V SMT SEMICONDUCTOR
36 3 D2, D3, D11 LED RED SGL 30MA 0603 SML-LXFMO0603SIC-TR LUMEX
37 1 D4 LED DUAL GRN/RED 30MA LTST-C195KGJRKT LITE ON
SMT
38 4 D5, D6, D7, D8 DIODE TVS ESD PROT ULT |ESD9L5.0ST5G ON
LOW CAP 5-5.4V SOD-923 SEMICONDUCTOR
39 1 D9 DIODE SCH PWR RECT 1A MBR130LSFT1G ON
30V SOD-123 SEMICONDUCTOR
40 1 D10 LED GRN SGL 30MA SMT SML-LXFM0603SUGCTR | LUMEX
0603
41 1 F1 FUSE PLYSW 0.5A 13.2V SMT | MICROSMDO050F-2 RAYCHEM
42 56 DNP |- TEST POINT RED 40 MIL
DRILL 180 MIL TH 109L
43 13 J1, 42, J3, J4, J5, |HDR 1X2 TH 100MIL SP 339H
J6, J7, J9, J24, AU 118L
J26, J27, J40, J41
44 9 Js, J10, J11,J12, | SUBASSEMBLY CON 1X2 TB
J13, J14, J15, TH 3.81MM SP 201H -- 138L +
J31, J33 TERM BLOCK PLUG 3.81MM
2P0OS
45 7 J16, J18, J19, SUBASSEMBLY CON 1X3 TB
J21, J25, J29, J32 | TH 3.81MM SP 201H -- 138L +
TERM BLOCK PLUG 3.81MM
3POS
46 2 J17,J35 HDR 2X3 TH 100MIL CTR
335H AU 95L
47 4 J20, J22, J30, J39 | HDR 1X3 TH 100MIL SP 340H
AU 118L
48 1 J34 CON 5 USB MINI-B RA SHLD |675031340 MOLEX
SKT SMT 31MIL SP AU
49 1 J36 HDR 2X4 TH 100MIL CTR
425H AU 310L
50 3 DNP |J42, J43, J44 HDR 2X10 SMT 100MIL SP
383H AU
51 1 L1 IND PWR 2.2UH@100KHZ LPS3015-222ML_ COILCRAFT
2.0A 20% SMT
52 1 L2 IND PWR 1UH@100kHz 6A XAL4020-102MEC COILCRAFT

20% SMT
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Bill of Materials

Assy Schematic .-
Item | Qty Opt Label Value/Description Part Number Manufacturer
53 4 L3, L4, L5,L8 IND PWR 1UH@100KHZ 2.4A | LPS4012-102NLC COILCRAFT
30% SMT
54 1 L6 IND PWR 1TUH@1MHZ 2A VLS252010T-1RON TDK
30% SMT
55 1 L7 IND PWR 1UH@100KHZ LPS5015-102MLC COILCRAFT
2.65A 20% SMT
56 1 L9 IND FER 100 OHM@100MHZ |HI1812V101R-10 LAIRD
8A 25% SMD/1812 TECHNOLOGIES
57 1 L10 IND PWR CHK 22UH@1KHZ | 744773122 WURTH
1A 20% SMD ELEKTRONIK EISOS
GMBH & CO. KG
58 1 L11 IND FER 100 OHM@100MHZ |HI1812V101R-10 LAIRD
8A 25% SMD/1812 TECHNOLOGIES
59 1 Q1 TRAN MOSFET DUAL N & P |FDC6327C FAIRCHILD
CHANNEL 2.5V S-SOT6
60 2 Q2, Q3 TRAN PMOS SW 120MA 25V |FDV302P FAIRCHILD
SOT23
61 3 Q5, Q6, Q10 TRAN PMOS SW 2A 30V FDN360P FAIRCHILD
SSOT3
62 2 Q8, Q9 TRAN NMOS 50V 220MA BSS138 FAIRCHILD
SOT-23
63 6 R1,R3, R4, R6, |RES --0.001 OHM 1/4W 5% LMI-R001-5.0 ISABELLENHUTTE
R8, R16 0805 HEUSLER GMBH &
CO. KG
64 1 DNP |R2 RES MF 1.0 OHM 1/16W 1%
0402
65 5 DNP |R7,R9,R10,R17, | RES -- 0.001 OHM 1/4W 5% LMI-R001-5.0 ISABELLENHUTTE
R70 0805 HEUSLER GMBH &
CO. KG
66 1 R11 RES MF 0.001 OHM 1W 1% CSNL1206FT1L00 STACKPOLE
1206 ELECTRONICS
67 5 DNP |R20, R23, R24, RES MF ZERO OHM 1/10W
R27, R33 1% 0603
68 6 R21, R22, R25, RES MF ZERO OHM 1/10W
R26, R34, R85 1% 0603
69 2 R28, R41 RES MF 1.0M 1/16W 1% 0402
70 2 R29, R79 RES MF 100K 1/16W 5% 0402
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Bill of Materials

Item | Qty Aos:ty Sclczglealtic Value/Description Part Number Manufacturer
71 3 R30, R31, R32 RES MF 10.0K 1/16W 1% 0402
72 6 R35, R43, R46, RES MF ZERO OHM 1/10W --
R47,R73, R74 0402
73 4 R36, R37, R50, RES MF 4.70K 1/16W 1% 0402
R51
74 4 R38, R39, R40, RES MF 200 OHM 1/10W 1%
R69 0402
75 2 R42, R45 RES MF 33.0 OHM 1/16W 1%
0402
76 2 DNP |R48, R49 RES MF 1.5K 1/16W 5% 0402
77 1 R55 RES MF 100 OHM 1/10W 1%
0603
78 1 R56 RES MF 604K 1/16W 1% 0402
79 1 R59 RES MF 374K 1/16W 1% 0402
80 2 R60, R76 RES MF 470K 1/16W 1% 0402
81 1 R61 RES MF 120K 1/16W 1% 0402
82 3 R63, R64, R65 RES MF 10K 1/16W 5% 0402
83 2 R66, R75 RES MF 47K 1/16W 1% 0402
84 2 R67, R68 RES MF 470 OHM 1/16W 1%
0402
85 1 R71 RES MF 20K 1/10W 5% 0603
86 1 R72 RES MF 12.0K 1/10W 1% 0603
87 2 R77, R78 RES MF 100K 1/16W 1% 0402
88 1 R80 RES MF 27K 1/16W 5% 0402
89 1 R81 RES MF 470K 1/16W 5% 0402
90 3 DNP |R82, R83, R84 RES MF ZERO OHM 1/10W --
0402
91 1 DNP | SW1 SW SPST PB 12V 50MA SMT
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Bill of Materials

Assy Schematic .-

Item | Qty Opt Label Value/Description Part Number Manufacturer

92 1 U1 IC POWER MANAGEMENT MMPFO100NPEP FREESCALE
CONSUMER/INDUSTRIAL SEMICONDUCTOR
QFN56

93 1 uz2 IC MCU 8BIT 48MHZ 60KB MC9S08JM60CGTE FREESCALE
FLASH 2.7-5.5V QFN48 SEMICONDUCTOR

94 1 U4 IC DAC CTRL BOOST INV MAXG86EEE+ MAXIM
+/-27.5V -- 2.7-5.5V QSOP16

95 2 us, U7 IC LIN VREG LDO 1.5-15V MIC5205YM5 MICREL
150MA 2.5-16V SOT23-5

96 1 Y1 XTAL 12MHZ SER 9PF SMT | ECS-120-9-42X-CKM-TR |ECS INC.

INTERNATIONAL

Freescale does not assume liability, endorse, or warrant components from external manufacturers that are referenced in circuit
drawings or tables. While Freescale offers component recommendations in this configuration, it is the customer’s responsibility

to validate their application
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