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\ Important Notice

1 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. It is provided as a sample IC pre-soldered to a printed circuit board to make it easier to access inputs,
outputs, and supply terminals. This evaluation kit may be used with any development system or other source
of I/0 signals by simply connecting it to the host MCU or computer board via off-the-shelf cables. 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 kit.

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. 2015
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2 Getting Started
2.1 Kit Contents/Packing List

The KITPF3000FRDMPGM contents include:
» Assembled and tested programming board with integrated FRDM-KL25Z functionality
*  Quick Start Guide
+ USB to Mini-USB Cable
*  Warranty card

2.2 Jump Start

Freescale’s analog product development boards help to easily evaluate Freescale products. These tools support analog mixed signal and
power solutions including monolithic ICs using proven high-volume SMARTMOS mixed signal technology, and system-in-package devices
utilizing power, SMARTMOS and MCU dies. Freescale products enable longer battery life, smaller form factor, component count reduction,
ease of design, lower system cost and improved performance in powering state of the art systems.

*  Go to www.freescale.com/KITPF3000FRDMPGM
*  Review your Tool Summary Page
*  Look for

Jump Start Your Design

. Download documents, software, and other information

Once the files are downloaded, review the user guide in the bundle. Jump start bundles with current versions of all relevant information
are available on each tool summary page. The information in the bundles includes everything you need to begin designing.

2.3 Required Equipment and Software
To use this kit, you need:
+  KITPF3000GUI installed on a PC running Windows 7, XP, Vista or 8 (32-bit or 64-bit)

2.4 System Requirements

The kit requires the following:
* USB-enabled PC with Windows® XP or higher

KTPF3000FRDMPGMUG, Rev. 1.0
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Getting to Know the Hardware

3 Getting to Know the Hardware

3.1 Board Overview

The KITPF3000FRDMPGM Evaluation Board (EVB) is an easy-to-use circuit board allowing the user to exercise all the functions of the
PF3000 Power Management IC. The programming board integrates the popular FRDM-KL25Z board which serves as an interface
between the GUI and the PF3000. Analog-to-Digital Convertors (ADCs) in the FRDM-KL25Z are used to monitor the regulator voltages

through the GUI.

3.2 Board Features
The board features are as follows:
Socket for PF3000 Power Management IC

Integrated FRDM-KL25Z Freedom Board for monitoring and control through the PC

Green LED to indicate power

Red LED to indicate programming

3.3 Device Features

This programming board features the following Freescale product:

Table 1. PF3000 Features

SL/SX

Device Description Features
Four adjustable high efficiency buck regulators: 1.75 A, 1.5 A, 1.25A, 1.0 A
Power Management Integrated Circuit | * 5.0V, 600 mA boost regulator with PFM or Auto mode
PF3000 (PMIC) for i.MX7 Series & i.MX 6 + Six adjustable general purpose linear regulators

* Input voltage range: 2.8 Vto 4.5V or 3.7 Vto 5.5V
* OTP (One Time Programmable) memory for device configuration

KTPF3000FRDMPGMUG, Rev. 1.0
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3.4 Board Description

Main USB

Port

Open SDA
USB Port

Table 2: Board Description

Power On Programming
LED in Progress LED
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Figure 2. Board Description

Name

Description

Main USB port (USB KL252)

Provides power to the board. Connect your computer to this USB port in order to use the GUI software and

program the PF3000.

OpenSDA Port (SDA)

Reserved for downloading firmware to the FRDM-KL25Z

PF3000 Socket

Insert a PF3000 part in this socket in order to program the device. Pin 1 is on the top right side.

Power On LED (Green)

Indicates the board is powered (3.3 V rail). Do not place or remove a part when this LED is ON.

Programming in Progress LED (Red)

Indicates the GUI is programming the part. Do not remove the part or disconnect the USB when this LED is

ON.

KTPF3000FRDMPGMUG, Rev. 1.0
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4 Installing the Software and Setting up the Hardware
4.1 Installing PF3000GUI on your Computer

1. Download PF3000GUl.zip from
https://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=KITPF3000FRDMPGM.

2. Extract all the files to C:/Freescale/PF3000GUI or any other desired folder on your PC.

3. Run setup.exe and click on "Install" in the dialog box in Figure 3.

Application Install - Security Warning &
Publisher cannot be verified. By
Are you sure you want to install this application? i"

Name:
PF3000_HID_GUI

From (Hower over the string below to see the full domain):
Ci\Freescale\PF3000GUI

Publisher:
Unlnewn Publisher

[ Install | [ pontinstal

T While applications can be useful, they can potentially harm your computer. If you do not trust the
</ source, do not install this software. More Information...

Figure 3. Install Dialog Box

4. The GUI installation is complete and the window shown in Figure 4 appears. Do not click on anything until the board is
plugged in.

7% PF3000 GUI Version (1.1]7 (= © ]
USE Connection Switching Suppkes | Linear Supples | | [ 1 | Seript Editor | Funcionsl Regsters | OTP Regsters
Vendor ID:  OxlSAZ Tarpet: 3000 EVK ;
—— o SWLA FUNCTIONAL | | SW1B FUNCTIONAL SWBST FUNCTIONAL
Cick to Enable Target: rer—— Voot ¢ v 0700V Vout: ¢ v 0.700% Vout: v 5000V
Wedode: ¢  OFF Kode: ¢ v OFF Node: ¢ ' oFF
ety 0.0V sy ¢ 0,700V Mode 4 ' o
SMode: ¢ v oFF SMode: ¢ v OFF
Voff: ¢ v ooy Voffe ¢ ¥ 0.700V
vs: X ™ ovs: ¢ *12.5mVAs
| Phase: ¢ v ooe Phase: ¢ v ope = _Nm_’
Faw: 4 b LOMHE Few: 1 b LOMHz )
Poeg: » 0% [ " 0%
CMODE Enabled: OMODE Enabled: — —ne,
Currenit Limit = 2.0x Current Limit = 2.0x 000 V
] SW2 FUNCTIONAL | | SW3 FUNCTIONAL
Vout: 1 LSOV Vout: 4 r 0.900¥ _’Ym-’
Hedode: ¢ v oeF tedode: « v oFF | i
Vetby: 1 * LS00V Vsiby: A v 0.900V
SModer ¢ ' OFF SModer ¢ v OFF
Vol v Ls00V Vot « b 0.900%
[ ssveron || Gewiog | racadwess: o8 - v  2Smihe ovs: < v osavis || _NW\_’
Fhase: o= Phase L
Fsw: 1 b LOMHz Few: e b LOMHE B
—| - == .- -0 o 5 . 4nrv~nj_.j_.
S0 CMODE Enabied: OMODE Enabled:
Current Limit = 2.0x Current Limit = 2.0x 3,000 V
Enabie Live Maters: B [ ReodMetes |
— _

Figure 4. Installation Confirmation

KTPF3000FRDMPGMUG, Rev. 1.0
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4.2 Configuring the Hardware and using the GUI for Control and Monitoring

1. Plug the mini-USB side of the mini-USB to USB cable into the USBKL25Z port on the FRDM KL25Z board and the other end
to an available USB port on the PC.

2. Windows will automatically install the necessary drivers. Wait for this to complete.
3.

In the PF3000 GUI window, click on the "Scan For Devices" button in the top-left portion. A confirmation message indicating
that a valid device is available appears. (See Figure 5)

USB Connection
Vendor ID: 0Ox15A2 Target: PF3000 EVK
Part ID: 0x00F6  Device:

Click to Enable Target: [ Scan For Devices

Target = PF3000 EVK
Scan for IZC Address?
Device with address [0x08] available

Figure 5. Confirmation of Available Device

4. Enable the communication by clicking the "Click to Enable Target" check box. You will immediately see the window turn from
grey to color. The green LED on the FRDM-KL25Z also will turn on.

5. The GUIl installation and hardware setup is now complete.

KTPF3000FRDMPGMUG, Rev. 1.0

Freescale Semiconductor, Inc.



b -

{ Installing the Software and Setting up the Hardware

4.3 Understanding and Using the GUI

4.3.1 GUI Structure

Figure 6 shows the different components of the GUI.

Miscellaneous Tabs

F PFI000 GUI Versson (1) - —_— - =)
— IS8 Coramcion Serchig Supples | Linear Suppbes | Miscelaneous | Intermupts | Configuration | Script Edtor | Functional Registers | OTF Registers
Board Vendor ID:  Ov15A1 Target FE3000 EVK
Information | || e o o eronee | 1 |
|| Target entice v F———— vout: < boLsIv vout: ¢ VLISV vout: ¢ v os000W
— e Mvoge: ¢ [ NMode: 4 v oaes Mode: ¢  OFF
| - : s
| S TSRS S e LT il Stode: ¢ ' oFF
[ Y ' SMode: ¢ +OAPS SMode: ' OAPS
e ——— | » Lm0y voft: b oLy
[l (= - o EEmife DV'5: ‘ . v 62Smija
I Phase: < v g Phase: ¢ v ooe
| Fawi < |m bZOMHE Faw: 4 m Vo20MHe
o I : 4
Act|v|ty Log I Peg: < o]+ 100% Poeg: + o100 %
‘ OMCIDE Enablad: B CMODE Enabied =
\ Current Limit = 2.0x | Current Limé = 2.0x
Ul
| swarmcnona | SW3 FUNCTIONAL
I
i Vout: < | + 1800V veut ¢ b L200V
I Mvode: < |l * aPS NMode: ¢ v OAPS
\ Viby: | + 1800V Vetoy: toL:0V
I Svode: ¢ [ r s SMode: voaes
— N vof: ¢ | + namav voff: ¢ v L0V
\ Sawe Log Clear Log I2C Address:  0x08 = DVE: P n v E2SmVfs DVS: 4 W v &2SmWjm
. X [ M mrect 120 Communication Prage: v %0 Phase: ¢ v o180 ??a‘;nnm
Direct Register | ixeyieReac Bae 1o Eys W Fat ¢ [0 * Z0MHe Fowe ¢ (] ¢ 20M4
Read/Write | megste: D00 @ PO Reghte:  0xD0 o o+ 0% — I v 100%
. P1 .
L Data: 000 - Data: 000 pa— . 0 po— !
| Briefesd | Byte jinte Currentlimit = 20x | Current Limt = 2.0w
Volt Meter
Control enavevemeters: 1 [l Fead Meters
Quit
L J

Figure 6. GUI Main Window

You are encouraged to explore the different tables, buttons and sliders in the various tabs of the GUI.
The KITPF3000FRDMPGM Programming board does not include external components for any switchers or linear regulators. Hence the
Live Meters, Switching Supplies and Linear Supplies pages in the GUI cannot be used for evaluation.

KTPF3000FRDMPGMUG, Rev. 1.0
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4.3.2 Try-Before-Buy Mode using the “Configuration” Tab

The PF3000FRDMPGM comes with a PF3000 device whose OTP memory is pre-programmed. The PF3000 allows the user to override
the OTP memory using the "Try-Before-Buy" mode.

To use this mode, go to the "Configuration" tab and click on the "Enter TBB Mode" button in the top-right of the window. Use the drop down
options to change the voltage, sequence and configuration of the regulators. Click the "Update" button after all the desired options are
selected.

To restart the PF3000 using the selected configuration, click on the "Restart PMIC" button. Alternatively, you can toggle the PWRON button
to initiate the startup. The startup sequence can be monitored on an oscilloscope and will match this selection in the "Configuration” tab.
To measure voltages, use either a stand-alone meter or the on-board meters available in the GUI.

Use the "Save Configuration" and "Load Configuration" buttons to save the configuration for later use.

% PF3000 GUI Version (1.1) — -
Us8 Cormection [ swiching Supphes [ Linear Suppbes | [ interrupts | Configurston | scrpt Edior | Functonal Regsters | GTP Registers |
Vendor ID:  Ox15A2 Target: PF3000 EVK SEQ CLK. VS CLE PWRON OFG  PGOOD 12C ADDRESS LINEAR. SUPFLY VouT
PartID:  (nOOFE  Dewice: MC34PF3000 [E - m L0 - mips ot - ]l ¥ wieon 180 » ¥ 2
Target & 7 [ can For Bevces | SWITCHING SUPPLY  VOUT e CONFIG W[V oo L0 v y OFF
Target = FF3000 EVK WY Swia L% -« ¥V 1 10 w Mrir AIBINDEPENDENT « |H¥Y VD R « ¥ 2

Scan for IIC Address?

Device wizh address [Ox02] available
Targar Enabled - Wiz
Targe: Disabled

Targen Enabled By 5w 120 » ¥ 3
TES Mode Enabled
TES Mode Disabled
TBS Mode Enabled
TES Mode Disabled
TGS Mode Enabled

¥ SwiB 1150 « ¥ !
ny s

20« MHz AJB INDEPENDENT W[ vecso 3150+ v 3
0w Mz Range High 1Im@ weos B0 - v 2
0 - Mz ¥ oo 1800 « ¥ OFF

80

-
=
-
-
-

W [¥] swesT 5000 » Y OFF

J WSNNS 300 - W

SW2 SEQ Oelay: 1.0ms
Vout: LEOOV DVS Ramp: 144, 0us

SW3 SEQ Delay 1.3ms.
 Vout: 1200V Ramp: 36.0us__

[ soveron | [ Cewlon | r1acaddess: ooe

Direct [2C Communication

12C Byte Read Page 12C Bybe Write:
Register: O @ PO Regster: Ox0DD
Data: 0x00 P1 Data: 00 :‘;ﬁ’:.no‘w SEQ Delay: 1.0ms:
([ onesess | 7 [Comum )
Enable Live Meters: W[ Resdmetes |
[ o

Figure 7. Try-Before-Buy Window

KTPF3000FRDMPGMUG, Rev. 1.0
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4.3.3 Programming the PF3000

1. The part provided with the board has already been programmed. Install a blank PF3000 part into the socket as
shown in the picture below. Then, close the socket firmly.
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Figure 8. Installing the Device in the Socket

2. To power-up the board, connect the USB cable between your computer and the KL25Z USB port on the
KITPF3000FRDMPGM evaluation board. The green LED on the EVB turns on when the board has powered up

3. Launch the GUI by running “PF_3000_HID_GUI.” (For GUI installation instructions, see Section 4.1 "Installing
PF3000GUI on your Computer".)

KTPF3000FRDMPGMUG, Rev. 1.0

Freescale Semiconductor
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4. Click on the “Click to Enable Target” box to enable communication with the board.

USE Connection

USE Connection
Vendor ID:  0x 1542 Target:

Vendor ID:  0x1542 Target: PF3000 SOCKET
Part ID: Ox00F7 ice: Part ID: 0x00F7 Device:
Click to Enable Targel [ Target Enabled:

FREDM-KLZ5Z Found

PE3000 SOCEET Enabler

Scan for IZC Address?

FEDM-ELZ5Z Found |

Figure 9. Enable Target View
5. Click on the configuration tab and select “Enter TBB Mode.”

6. Click on “Edit Configuration” to manually modify parameters such as output voltage or sequencing. This feature
is also called Try-Before-Buy (TBB)

Edit Configuration
Load Configuration
Lipdate From Socket

Return to Run Mode

Load Configuration
Update From Socket

Figure 10. Edit Configuration

7. When you have completed making modifications, click on “Return to Run Mode.”

8. You can save your configuration as a .cfg file (compatible with text editors) by clicking ot the “Save Configuration
button.

9. If you wish to use a previously saved configuration, click on “Load Configuration.” (The file you are loading must
be in .cfg format.)

KTPF3000FRDMPGMUG, Rev. 1.0

Freescale Semiconductor, Inc.
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10. Once you are sure of your configuration, click on “PROGRAM.”

PROGRAM

Figure 11. Program Button

WARNING

The PF3000 in the socket can only be programmed once. Be sure your configuration is
correct before clicking the “PROGRAM” button.

11. After programming completes, look at the last line of the log window. If it shows no errors, your PF3000 device
has been programmed successfully.

USE Connection

Vendor ID:  0x1542 Target: FF3000 SOCKET
Part ID: 0x00F7 Device: MC34FF3000
Target Enabled: Scan For Devices

PF3000 SOCEET Enabled
FEODM-KLZ5Z Bemoved

FEODM-KELZ5Z Found

Scan for IZC RAddress?

DF3000 SOCEET Enabled

TEE Mode Enabled
Configuration has been Loaded.
TEE Mode Disabled

Programmning Started. ..
PROGRRAMMING COMPLETE

| Prﬂramin Errors (0)

Figure 12. Successful Programming View

12. Unplug the USB cable. You are now ready to start using your device on a full-featured application board.

KTPF3000FRDMPGMUG, Rev. 1.0
Freescale Semiconductor 13
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5 Schematics, Board Layout and Bill of Materials

KITPF3000FRDMPGM board schematics, board layout, and bill of materials are available in the Download section of the
KITPF3000FRDMPGM Product Summary page at the following url:
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=KITPF3000FRDMPGM

KTPF3000FRDMPGMUG, Rev. 1.0
14 Freescale Semiconductor, Inc.



http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=KITPF3000FRDMEVM

y

References
A

6 References

Following are URLs where you can obtain information on related Freescale products and application solutions:

Freescale.com

Support Pages Description URL

Tool Summary

P http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=KITPF3000FRDMPGM
age

KITPF3000FRDMPGM

Schematic, BOM, |http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=KITPF3000FRDMPGM
Board Layout (Download Section)

PF3000 Product Summary

P http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=PF3000
age

Freescale

FRDM-KL25Z Freedom http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=FRDM-KL25Z
Development

Platform

6.1 Support

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

6.2 Warranty

Visit www.freescale.com/warranty for a list of phone numbers within your region.

KTPF3000FRDMPGMUG, Rev. 1.0
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Revision History

Revision

Date

Description of Changes

1.0

6/2015

Initial Release
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There are no express or implied copyright licenses granted hereunder to design or fabricate any integrated circuits based

on the information in this document.

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 that may be
provided in Freescale data sheets and/or specifications can and do vary in different applications, and actual performance
may vary over time. All operating parameters, including “typicals,” 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 sells products pursuant to standard terms and conditions of sale, which can be found at the following address:
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