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DESCRIPTION

The EVQ3359C-LE-00A is an evaluation board
designed to demonstrate the capabilities of the
MPQ3359C and MP3359C, which are four-
channel, step-up converters that drive white
LED (WLED) arrays as backlighting for
medium-sized LCD panels. The MPQ3359C will
be used throughout this datasheet to refer to
both, unless otherwise specified.

Peak current control is used as the pulse-width
modulation (PWM) control architecture to
regulate the boost converter. Four channel
current sources are applied to the LED cathode
to adjust LED brightness. This regulates the
current in each LED string to the value set by
an external current-setting resistor, with a 2.5%
current regulation accuracy between strings.

The MPQ3359C’s low headroom voltage
improves  efficiency and IC  thermal
performance. The switching frequency (fsw) is
configurable via a resistor or an external clock.

EVQ3359C-LE-00A

1/2/3/4-Channel, Max 160mA/Channel, Boost
WLED Controller with High Dimming Ratio
Evaluation Board, AEC-Q100 Qualified

The MPQ3359C provides analog and PWM
dimming via the EN/ADIM and PDIM pins,
respectively. The device also has a fixed delay
time between LED current (l.ep) channels to
eliminate noise during PWM dimming.

Protection features include input over-current
protection (OCP), over-voltage protection
(OVP), over-temperature protection (OTP), LED
string short protection, LED string open
protection, output voltage (Vour) short-to-GND
protection, and LEDx pin short-to-GND
protection.

The EVQ3359C-LE-00A is a fully assembled
evaluation board. The MP3359C and
MPQ3359C are available in a QFN-20
(3mmx4mm) package, and the MPQ3359C is
available in AEC-Q100 Grade 1.

PERFORMANCE SUMMARY
Specifications are at Ta = 25°C, unless otherwise noted.
Parameters Conditions Value
Input voltage (Vin) 12V typical
LED strings The over-voltage protection (OVP) threshold is 40.2V, so it is | 4 strings, 12 |TEDS
recommended for the output voltage (Vour) to be below 36V for each string
LED current (ILep) Riser = 10kQ 120mA/string
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EVQ3359C-LE-00A EVALUATION BOARD

MPQ3359C Demo Board
EVQ3359C-LE-00A
www.mono |l ithicpower.com
Made in China

a1 &

JP1: DISABLE PS AND FSS
JP2: ENABLE FSS ONLY

JP3: ENABLE PS ONLY

ALL OPEN: ENABLE PS AND FSS

JP4: CONNECTED WHEN LED4 1S UNUSED

FREQ/SYNC

LxWxH (6.35cmx6.35cmx2cm)
Board Number MPS IC Number
EVQ3359C-LE-00A | MPQ3359CGLE-AEC1 or MP3359CGLE

Note:
1)  The default IC on the EVB is the MPQ3359CGLE-ACE1. If the MP3359CGLE is required, contact an MPS FAE to request this version.
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QUICK START GUIDE

1. Connect the LED load terminals (4 strings) to:

a. Positive (+): LED+

b. Negative (-): LED1, LED2, LEDS, and LED4 (if LED4 is unused, just short JUMP JP4)
2. Connect the DC power supply (typically 12V) terminals to:

a. Positive (+): VEMI

b. Negative (-): GND

3. For pulse-width modulation (PWM) dimming, pull the EN/ADIM pin high to turn the MPQ3359C on,
then apply a PWM signal with a minimum voltage below 0.5V and a maximum voltage exceeding
1.4V via the PDIM pin. It is recommended for the PWM signal frequency to be between 100Hz and
30kHz.

4. For analog dimming, pull the PDIM pin high and apply a PWM signal with a minimum voltage below
0.5V and a maximum voltage exceeding 1.4V via the EN/ADIM pin. It is recommended for the PWM
signal frequency to be above 5kHz.

O MPQ3359C Demo Board O

EVQ3359C-LE-00A
. VEMI Www.monolithicpower.com

Made in China
Vin =12V 7 i M1

Typical F 7 m [)2
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JPZ: ENABLE FSS ONLY

JP3: ENABLE PS ONLY

ALL OPEN: ENABLE PS AND FSS

JP4: CONNECTED WHEN LED4 IS UNUSED
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Figure 1: Measurement Equipment Set-Up
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EVALUATION BOARD SCHEMATIC
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Figure 2: Evaluation Board Schematic
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EVQ3359C-LE-00A BILL OF MATERIALS

Qty Ref Value |Description Package |Manufacturer Manufacturer PN
4 | G | 22nF | SEramic capacior, 0603 Wurth 885012206091
2 | c5C6 | 474F gg\r/ar;‘(ifscapac“"“ 0805 Murata | GRM21BC71H475KE11L
1 c7 22uF Eg“:ftg'\)l’gc capacitor, SMD Panasonic EEHZC1H220P
1 c8 47uF gg\r/ar;‘(i;RcapaC“O“ 1210 Murata | GCM32ER71HA75KAB5L
2 | co.c15 | 100nF gg\r/ar)“(i;Rcapac”or’ 0603 Murata | GRM188R71H104KA93D
3 | C1 %121 V4R gg\r/ar;‘(%capac'to“ 1206 Murata | GCM31CC71HA75KAO3L
1 Cc13 10nF gg\r/ar)“(i;Rcapac”or’ 0805 TDK C2012X7R1H103K

C14, C18,
3 oz NC
1 c16 14F fg\r/ar)“(i;Rcapac”or’ 0603 Murata | GRM188R71C105KA12D
1 c17 100pF gg\r/argggapac”or’ 0603 Murata | GRM1885C1H101JAO1D
4 %123 %222 220pF gg\r/ar)“(?RcapaC'tor’ 0402 Murata | GRM155R71H221KA01D
1 Cc23 1nF gg\r/argggapac”or’ 0603 Murata | GRM1885C1H102JA01D
1 C24 | 470nF fg\r/ar)“(i;Rcapac”or’ 0603 Murata | GCM188R71CA74KA55D
1 D1 60V Schottky diode, 2A SMA Diodes B260A-13-F
1 D2 40V Schottky diode, 1A SMA Diodes B140-13-F
1 FB1 6A Magnetic bead 1206 Murata BLM31PG330SN1L
1 L1 47uH |Inductor, 44.1mQ, 5.1A | SMD Coilcraft XEL4030-472MEB
1 L2 10uH | Inductor, 84mQ, 3.1A SMD Coilcraft XAL4040-103MEB
1 M1 oy | ponannel MOSFET, SO-8 |Analog Power|  AM4417P-T1-PF
N-channel MOSFET, PowerPAK .

1 M2 B0V | g Sion A Vishay SIS862DN-T1-GE3
2 | R1,R2 | 20mQ |Film resistor, 1% 1206 Yageo RL1206FR-070R02L
2 | R3,R14 | NC
1 R4 191kQ | Film resistor, 1% 0603 Yageo RC0603FR-07191KL
4 Sg’ S?i 0Q  |Film resistor, 1% 0603 Yageo RCO603FR-070RL
1 R7 100Q | Film resistor, 1% 0603 Yageo RCO603FR-07100RL
2 | R8,R22 | 10kQ |Film resistor, 1% 0603 Yageo RCO603FR-0710KL
2 | R10,R16 | 2kQ |Film resistor, 1% 0603 Yageo RC0603FR-072KL
2 R12,R15 | 100kQ |Film resistor, 1% 0603 Yageo RCO0603FR-07100KL
1 R13 50mQ | Film resistor, 1% 1206 Yageo RL1206FR-070R05L
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EVQ3359C-LE-00A BILL OF MATERIALS (continued)

Qty Ref Value Description Package | Manufacturer Manufacturer PN
1 R17 49.9kQ | Film resistor, 1% 0603 Yageo RCO0603FR-0749K9L
1 R18 30kQ Film resistor, 1% 0603 Yageo RCO0603FR-0730KL
1 R19 48.7kQ | Film resistor, 1% 0603 Yageo RC0603FR-0748K7L
1 R20 71.5kQ | Film resistor, 1% 0603 Yageo RCO0603FR-0771K5L
1 R21 270Q Film resistor, 1% 0603 Yageo RCO0603FR-07270RL
CN1, J1,
6 | JP1,JP2, | 254mm fggo”e"tor header, DIP Any
JP3, JP4
VEMIT, .
2 GND1 2mm Golden pin DIP Any
1/2/3/4-channel, step-
MPQ3359C |\ 1005t WLED QFN-20 MPQ3359CGLE-AECH or
1 U1 -AECT or | o ntroller, AEC-Q100 | (3MMX MPS MP3359CGLE
MP3359C ; ’ 4mm)
available
EVQ3359C-LE-00A Rev. 1.0 MonolithicPower.com 6
12/12/2025 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2025 MPS. All Rights Reserved.



mps EVQ3359C-LE-00A — 1/2/3/4-CHANNEL, BOOST WLED CONTROLLER EVB, AEC-Q100

EVB TEST RESULTS

Performance waveforms are tested on the evaluation board. Vin = 12V, 4 strings,
12 LEDs in series, 120mA/string, L = 15uH, fsw = 440kHz, TA = 25°C, unless otherwise noted.

Steady State Steady State
fsw = 440kHz fsw = 2.2MHz

_ 1
CH1: Vsw -MMMMWUM‘ CH1: Vsw -WMMMM

f ) | PRI PRI P R | 4

4 Lo 4 A R | : H
CH2: Vour  |al \/\/\/\/\/\/\/\/ W\/M CH2:Vour Bl mammmamaAa A AAAAAAAAAAS
| _ .

CH3: I CH3:IL |s

[ )

CH4 len  IP CH4:leo o : :
® 207 T00ps 2505 @/ 15 5ep 2 ® 207 & 1005 250655 @\ 175 2
L00A & @ S0mh G4 i points 200V 7355:14 L00h & @ Simh O SMpoints 176 014132

Start-Up through EN/ADIM
Start-Up through VIN fen/abim = 10kHz, Deniabim = 50%

v CH1: Vsw
CH2:Vn |p Voo P
CH3 IL : Ml
CH3: IL |
CHA: ke CH4: ILep /_ ‘

@ 200y w 10.0ms 10.0M3/5 /s 15 Sep 2 @ w00v 0w 4.00ms 25.0MS/s o/ 16 Sep 2
2004 % @) 200mh Q% 1M points £.40V 23:59:08 1004 & @ 200mk Q% 1M points £8.0mA 04:36:55

Start-Up through PDIM PWM Dimming
froim = 200Hz, Droim = 50% froimv = 200Hz, Droim = 50%
CH1:Vsw P : ‘ l-l_-l_l-l CH1: Vsw
CH2: Vrom | N CH2: Vrpim
CH3: IL Q_‘—AM CH3: IL
CH4: ILep n——.-_mw CH4:lep o : ;
[ R 4,00ms 25.0M5/5 7 16 Sep 2 Ej 2007 8 J[mﬂms 25.0M5/5 s J[ 16 5ep 2
2004 B S00mk Q% J[ 1M points 1,84V J[ 044151 2004 & S00mb O 1M points 184V 04:42:41
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EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board. Vi =

12V, 4 strings,

12 LEDs in series, 120mA/string, L = 15uH, fsw = 440kHz, TA = 25°C, unless otherwise noted.
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PWM Dimming
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EVB TEST RESULTS (continued)

Performance waveforms are tested on the evaluation board. Vin = 12V, 4 strings,
12 LEDs in series, 120mA/string, L = 15uH, fsw = 440kHz, TA = 25°C, unless otherwise noted.

PWM Dimming with 100us Delay
Time Function

froim = 200Hz, Droim = 10% Frequency Spread Spectrum
A0 A K
CH1:Vsw |p) cht:vsw  LubRLANE IO 3 ML R
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R o e v s (@5 2 8. o B oo v ot
LED Open Protection LED Short Protection
Open LED1 under normal operation Short LED1 under normal operation
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-

Short VOUT to GND Protection

Set the input OCP threshold = 10A Over-Temperature Protection
| (e
‘ HH}H CH1: Vi D
1 e
CH1: Vsw )
CH2: Vsw 2
CH2:Vir I
CH3:I. |s /\ CH3:IL. »
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PCB LAYOUT
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Figure 5: Mid-Layer 2 Figure 6: Bottom Layer
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REVISION HISTORY

Revision # | Revision Date | Description Pages Updated
1.0 12/12/2025 Initial Release -

Notice: The information in this document is subject to change without notice. Please contact MPS for current specifications.
Users should warrant and guarantee that third-party Intellectual Property rights are not infringed upon when integrating MPS
products into any application. MPS will not assume any legal responsibility for any said applications.
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