NCP6951EVK

Camera PMIC with Flash
LED Driver Evaluation Board

User’s Manual

Overview

The NCP6951EVK evaluation kit is a full assembled
circuit board for evaluation and test of the NCP6951. This
document provides documentation, test procedure and
equipment set-up for the complete evaluation of the
NCP6951.The NCP6951EVK comes with one NCP6951
evaluation board, 1 MCU board for I2C master and
associated cables.

General Description

The NCP6951 integrated circuit is part of the
ON Semiconductor mini power management IC family. It is
optimized to supply battery powered portable application
sub-systems such as camera function, microprocessors, etc.
This device integrates one high efficiency 600 mA
Step—down DCDC converter with DVS (Dynamic Voltage
Scaling), 5 low dropout (LDO) voltage regulators and a
1.5 A Flash LED driver in WLCSP24 package.

Features
® 1 Flash LED Driver
+ Adaptive Boost Supply or Bypass Mode depending
on Vj, and Vg, Conditions
+ Programmable Flash Current from 100 mA to 1.6 A
by 100 mA Steps
+ Programmable Safety and Inhibit Timer to Limit the
Flash Duration and Protect the Application
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1 DC-DC Converters (3 MHz, 1 uH / 10 uF, 600 mA)

+ Peak Efficiency 95%

¢ Programmable Output Voltage from 0.8 Vto 2.3V
by 50 mV Steps

5 Low Noise — Low Dropout Regulators

¢ Programmable Output Voltage from 1.7 Vto 3.3V
for LDOs 1, 2, 3

¢ Programmable Output Voltage from 1.2 V t0 2.85 V
for LDOs 4, 5

¢ 200 mA Output Current Capability: LDOs 1, 2, 3, 4

+ 300 mA Output Current Capability LDO 5

¢ 45 uVrms Low Output Noise

Control

+ Fully Programmable through a 400 kHz / 3.4 MHz
I2C with Pins Selectable I2C Address and Interrupt
Output

Small Footprint: 2.57 x 1.65 mm WLCSP 0.4 mm Pitch

Figure 1. Evaluation Board Picture
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Table 1. BOARD COMPONENTS DESCRIPTION

Qty Reference Value PCB Footprint MFR Part Number
1 - NCP6951 PMIC - ON Semiconductor NCP6951
1 C1 Ceramic Capacitor 2.2 uF 0402 TDK C1005X5R0J225K050BC
6.3V X5R
7 C3 - C9 Ceramic Capacitor 1 uF 0402 TDK C1005X5R0J105K05BB
6.3V X5R
1 C11 Ceramic Capacitor 4.7 uF 0603 TDK C1608X5R0J475K080AB
6.3V X5R
1 Cc2 Ceramic Capacitor 10 pF 0603 TDK C1608X5R0J106K080AB
6.3V X5R
1 C10 Ceramic Capacitor 22 pF 0603 TDK C1608X5R0J226MO080AC
6.3V X5R
4 C13 —» C16 Ceramic Capacitor 100 uF 1210 TDK C3225X5R0J107M250AC
6.3V X5R
1 Ci12 Ceramic Capacitor 0402 TDK
100 nF 6.3 V X5R
1 L1 Inductor 2016 TOKO DFE201612R-H-1RON
1 L2 Inductor TOKO FDSD0412-1R0 or
DFE252012F-1R0
1 D1 LUMILED LXCL-PWF4
1 D2 SAMSUNG SPFCW04301BL
8 LTR100 — LTR107 Jumper Header Vertical 100 mils Tyco Electronics / 5-826629-0
Mount, 2 positions, AMP
100 mils
3 J15 - J17 Jumper Header Vertical 100 mils Tyco Electronics / 5-826629-0
Mount, 3 positions, AMP
100 mils
14 J1 > J14 Banana Jack Hirchmann Test 930160000
and Measurement
1 J18 Connector header 26 pos 3M N2526-6002-RB
19 TP1 —> TP19 Test Point Keystone 5011
Electronics
4 Q1, Q3, R1, R2 Not Mounted
3 JUMP1 — JUMP3 Jumper Connector 400 mils Harwin D3082-B01
10 S101 —» S110 Shorted
4 SH1 — SH4 Current sense
4 Spacer nylon H1, H2, H3, H4 Richco Plastic co R908-4

www.onsemi.com

2



http://onsemi.com

Table 2. CONNECTOR DESCRIPTION

NCP6951EVK

Pin Description
Input Power
J1 — J6 J3, J5 Negative input connected to GND pin
J1 Flash LED power supply
J2 DCDC power supply
J4, J5 LDOs power supply
Input Power
J7 —» J14 Jg, J14 Negative output connected to GND pin
J7 DCDC1 output
J9 LDO1 output
J10 LDO2 output
J11 LDOS3 output
J12 LDO4 output
J13 LDO5 output
Chip Control
MCU SDA I2C data, connect to SDA pin or the 26 pins ribbon cable
SCL I2C data, connect to SCL pin or the 26 pins ribbon cable
HWEN Master enable pin connected to the 26 pins ribbon cable thru J3
FLEN Flash LED driver enable pin
FLSEL Flash LED driver selectable pin
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ASSEMBLY LAYER
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Figure 2. Assembly Layer
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SCHEMATIC
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Figure 3. Evaluation Board Schematic
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SOFTWARE INSTALLATION

Double click on NCP6951_setup.exe file. Follow the
instructions set—up.

It is recommended to copy the NCP6951_setup.exe to a
local directory: If eval kit is already installed, a simple
double click on NCP6951.exe will launch the GUI.

:' 0 ! MNCP&951

Important notice: In order to properly install drivers and
software, please launch NCP6951 setup.exe file before
connects the MCU board.
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QUICK CONFIGURATION

Power Supply
NCP6951 requires at least 1 external power supply:
Vbat (J2) : supply between 2.5V to 5.5V.

Jumpers Configuration

The HWEN, FLEN and FLSEL jumpers are configured
by default to work with the ON Smiconductor I2C interface
board.

S103, S104 and S106 shunt are soldered to use only one
power supply for the DCDCs, LDOs and FLASH.

S101, S102 and S110 are soldered to close the loop of the
inside buck and boost converter. To measure the current,
user has to unsolder the jumper and use SH1, SH2 or SH4.

Load

DCDCx Converters
An electronic load or passive load can be connected
between J7 and J8 for DCDCI1.

LDOx Regulators

An electronic load or passive load can be connected
between J9 and J8 or J14 for LDO1, between J10 and J8 or
J14 for LDO2, J11 and J8 or J14 for LDO3, J12 and J8 or J14
for LDO4, J13 and J8 or J14 for LDOS.

FLASH LED Driver
Evaluation board is delivered with D1 or D2 soldered.

PCB LAYOUT

Figure 5. Top Layer
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Figure 6. Bottom Layer
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onsemi, ONSEMI, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A
listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

The evaluation board/kit (research and development board/kit) (hereinafter the “board”) is not a finished product and is not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and will only be used in laboratory/development areas by persons with an engineering/technical training and familiar
with the risks associated with handling electrical/mechanical components, systems and subsystems. This person assumes full responsibility/liability for proper and safe handling. Any
other use, resale or redistribution for any other purpose is strictly prohibited.

THE BOARD IS PROVIDED BY ONSEMI TO YOU “AS IS” AND WITHOUT ANY REPRESENTATIONS OR WARRANTIES WHATSOEVER. WITHOUT LIMITING THE FOREGOING,
ONSEMI (AND ITS LICENSORS/SUPPLIERS) HEREBY DISCLAIMS ANY AND ALL REPRESENTATIONS AND WARRANTIES IN RELATION TO THE BOARD, ANY
MODIFICATIONS, OR THIS AGREEMENT, WHETHER EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING WITHOUT LIMITATION ANY AND ALL
REPRESENTATIONS AND WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, NON-INFRINGEMENT, AND THOSE ARISING FROM A
COURSE OF DEALING, TRADE USAGE, TRADE CUSTOM OR TRADE PRACTICE.

onsemi reserves the right to make changes without further notice to any board.

You are responsible for determining whether the board will be suitable for your intended use or application or will achieve your intended results. Prior to using or distributing any systems
that have been evaluated, designed or tested using the board, you agree to test and validate your design to confirm the functionality for your application. Any technical, applications or
design information or advice, quality characterization, reliability data or other services provided by onsemi shall not constitute any representation or warranty by onsemi, and no additional
obligations or liabilities shall arise from onsemi having provided such information or services.

onsemi products including the boards are not designed, intended, or authorized for use in life support systems, or any FDA Class 3 medical devices or medical devices with a similar
or equivalent classification in a foreign jurisdiction, or any devices intended for implantation in the human body. You agree to indemnify, defend and hold harmless onsemi, its directors,
officers, employees, representatives, agents, subsidiaries, affiliates, distributors, and assigns, against any and all liabilities, losses, costs, damages, judgments, and expenses, arising
out of any claim, demand, investigation, lawsuit, regulatory action or cause of action arising out of or associated with any unauthorized use, even if such claim alleges that onsemi was
negligent regarding the design or manufacture of any products and/or the board.

This evaluation board/kit does not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC,
CE or UL, and may not meet the technical requirements of these or other related directives.

FCC WARNING — This evaluation board/kit is intended for use for engineering development, demonstration, or evaluation purposes only and is not considered by onsemi to be a finished
end product fit for general consumer use. It may generate, use, or radiate radio frequency energy and has not been tested for compliance with the limits of computing devices pursuant
to part 15 of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this equipment may cause interference with radio
communications, in which case the user shall be responsible, at its expense, to take whatever measures may be required to correct this interference.

onsemi does not convey any license under its patent rights nor the rights of others.

LIMITATIONS OF LIABILITY: onsemi shall not be liable for any special, consequential, incidental, indirect or punitive damages, including, but not limited to the costs of requalification,
delay, loss of profits or goodwill, arising out of or in connection with the board, even if onsemi is advised of the possibility of such damages. In no event shall onsemi’s aggregate liability
from any obligation arising out of or in connection with the board, under any theory of liability, exceed the purchase price paid for the board, if any.

The board is provided to you subject to the license and other terms per onsemi’s standard terms and conditions of sale. For more information and documentation, please visit
www.onsemi.com.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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