DESCRIPTION

The EVQ3322-QKE-00A evaluation board is
designed to demonstrate the capabilities of the
MPQ3322, a 24-channel LED driver with a 24V
voltage rating and maximum 100mA current
source. It is designed to drive the LEDs as
backlighting, RGB lighting, and interior ambient
lighting in automotive LCD panels and lamps.

The MPQ3322 employs a low headroom voltage
to regulate the LED current (l.ep), and provides
the feedback voltage (Ves) for previous power
stages to optimize the output voltage (Vour) for
LED strings, which help achieve higher system
efficiency.

The MPQ3322 supports independent 12-bit
pulses-width modulation (PWM) and 6-bit analog
dimming for each channel via a based-CAN
differential interface. The resistor on the ISET pin
(RiseT) configures the maximum | .ep amplitude.

EVQ3322-QKE-00A

24-Channel, Max 100mA/Ch, LED Driver
with Independent PWM and Analog Dimming

Evaluation Board, AEC-Q100

Robust protections are included to guarantee
safe device operation. These protections include
LED open protection, LED short protection
(threshold configurable via internal registers),
and over-temperature protection (OTP). All fault
statuses can be read via the CAN interface.
Additionally, the failsafe function ensures that
MPQ3322 remains operating in a preset state if
communication information is lost.

The FF pin and single lamp mode (SLM) support
single-IC and multi-IC applications for two fault
statuses. In the event of a failure, the IC either
turns off only the failed LED string or shuts down
all channels if one channel has failed.

The MPQ3322 is available in a QFN-40
(6mmx6mm) package, and is available in AEC-
Q100 Grade 0.

PERFORMANCE SUMMARY

Specifications are at Ta = 25°C, unless otherwise noted.

Parameters Conditions Value
Input voltage (Vin_ic) range 3.5V to 22V
Buck input voltage (Vin_suck) range 10V to 36V
LED channels Each .channel can be enabled/disabled via the 24 channels
CAN interface
Maximum LED current (lLep) Riser = 100kQ 20mA per channel
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mP EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100
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m P EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

QUICK START GUIDE

The EVQ3322-QKE-00A evaluation board is easy to set up and use to evaluate the performance of the
MPQ3322. To use the evaluation board, follow the steps below:

1.

Short JPB2 to connect VCC_5V to the CAN transceiver’s VCC pin.

2. If VLED is selected as MPQ3322’s power source, short JP1. Otherwise, provide an independent 6V
to 22V power supply to the MPQ3322’s input voltage (Vin_ic).

3. Ifthe LED string is powered by an external source instead of using the board’s built-in buck converter,
install a 0Q resistor on R1 and pull the EN_BUCK pin low. If the board’s built-in buck converter is
used, provide a 10V to 36V power supply between the VEMI_BUCK1 and GND1 pins.

4. Connect the LED load terminals (24 strings) to: (')

a. Positive (+): VLED
b. Negative (-): LED1~LED24

5. Set the voltage source between VIN_IC and GND to a value between 6V and 22V. If VIN_IC is
powered with a supply below 6V, ensure that the CAN transceiver receives a stable 5V power supply.
Pull the EN pin high to enable the device.

Connect the evaluation board’s CN4 ports to the serial peripheral interface (UART) communication
kit, respectively. )

8. Configure the registers via the CAN interface using the MPQ3322 GUI. @)

Notes:

1) Contact an MPS FAE to obtain the LED panel matched with the EVB.

2) Contact an MPS FAE to obtain the UART communication kit.

3) Contact an MPS FAE to obtain the MPQ3322 GUI configuration tool and for more details on configuring registers during evaluation.
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mP EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

EVALUATION BOARD SCHEMATIC
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Figure 1: Evaluation Board Schematic
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m P EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

EVALUATION BOARD SCHEMATIC (continued)
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Figure 2: Evaluation Board Schematic (Buck)
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m P EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

EVALUATION BOARD SCHEMATIC (continued)
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Figure 3: Evaluation Board Schematic (CAN Transceiver)
EVQ3322-QKE-00A Rev. 1.0 MonolithicPower.com 6
12/18/2025 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2025 MPS. All Rights Reserved.



me

EVQ3322-QKE-00A BILL OF MATERIALS

EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

Qty Ref Value |Description Package |Manufacturer| Manufacturer PN
2 CA1, CA3 InF  |Capacitor, 50V, SMD | 0603 Murata | COMTBERAIFTOZK
2 CA2, CA4 10nF | Capacitor, 50V, X7R 0603 Murata | CRM1BERAIFTOI
3 | CA5,CA6,CB6 | 1uF |Capacitor, 50V, X7R 0805 Murata | SCM2TBRTTHI05K
3| ©2,CA7,CA8 | 22uF |Capacitor, 10V, X7R 1206 wurth | GEMITORTHZ20K
1 CA9 22uF | Capacitor, 50V SMD Panasonic EEHZC1H220P

CA10, CA13,
8 |CA15,C3,C5 C7,| 0.1pF |Capacitor, 50V, X7R 0603 Murata | GCM188R71H104K
C8, C10 A57D
2 | CA11,CA12 10uF | Capacitor, 50V, X7R 1210 Murata | CRMIZERTIH106K
1 CA14 10pF | Capacitor, 50V, NPO 0603 Wurth 885012006051
2 | CA16,CA17 | 22uF |Capacitor, 25V, X7R 1210 Murata | CRM3ZERTIE226K
CA18, CB1, CB3, .
6 CB4, C4, C12 NC  |Capacitor, 50V, X7R 0603
1 CA19 1uF | Capacitor, 25V, X7R 0603 Murata | COMTBERTIETONK
2 CB2, C11 3.3nF | Capacitor, 50V, X7R 0603 Yageo | CCOO0SIRXTROBE
1 CB5 4.7uF | Capacitor, 10V, X5R 0603 Murata | CRMTBEROIAATOK
CLED1, CLED2,
CLED3, CLEDA4,
CLEDS, CLEDS,
CLED?, CLEDS,
CLED9, CLED10,
CLED11, CLED12 .
' ’ ®)
24 | CLED13 OLED14| NC |Capacitor, 25V, X7R 0603 Custom
CLED15, CLED16,
CLED17, CLED18,
CLED19, CLED20,
CLED21, CLED22,
CLED23, CLED24
CN1, CN3, JPBH, o

20 JP1, JPB2 2.54mm | Connector 2.54mm Custom
1 CN2 2.54mm | Connector DIP Custom ®
1 CN4 2.54mm | Connector 2.54mm Custom ®
1 C1 47uF | Capacitor, 50V SMD Panasonic EEEFN1H470XP
2 Cé, C9 10uF | Capacitor, 10V, X7R 0603 Murata | CRMTBBZ7IATOOKA
1 FB1 6A Magnetic bead 1806 Murata BLM41PG600SN1L
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EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

EVQ3322-QKE-00A BILL OF MATERIALS (continued)

Qty Ref Value Description Package | Manufacturer| Manufacturer PN
VEMI_BUCK1,
4 GND1, 2.0mm | Connector 2.0mm Custom @
VLED_POWER ' '
2, GND2
2 LA1, LA2 4.7uH Inductor, 44.1mQ, 5.1A SMD Coilcraft XEL4030-472MEB
3 | RA1,RA7,R8 0Q Film resistor, 1% 0603 Yageo RC0603FR-070RL
RA2, RAG, R6, . . o
6 R7. RA9, RB12 100kQ Film resistor, 1% 0603 Yageo RC0603FR-07100KL
1 RA3 0Q Film resistor, 1% 1210 Yageo RC1210JR-070RL
1 RA4 140kQ  |Film resistor, 1% 0603 Yageo RCO0603FR-07140KL
4 RA5’RF§‘:’ RS, 10kQ | Film resistor, 1% 0603 Yageo | RCOB03FR-0710KL
1 RAS8 19.1kQ | Film resistor, 1% 0603 Yageo RCO0603FR-0719K1L
1 RA10 86.6kQ |Film resistor, 1% 0603 Yageo RCO0603FR-0786K6L
RB1, RB2, R2,
7 | R3, RB5, RBS, 0Q Film resistor, 1% 0603 Yageo RCO0603FR-070RL
R12
RB3, RB7 91Q Film resistor, 1% 0603 Yageo RCO0603FR-0791RL
3 RBSE;TF& 0Q  |Film resistor, 1% 1206 Yageo RC1206FR-070RL
RB9, RB10,
4| 'R10,R13 NC
1 R1 NC
1 R9 20kQ Film resistor, 1% 0603 Yageo RCO0603FR-0720KL
2 JP1, JPB2 2.54mm | Connector 2.54mm Custom @ 2.54mm
1 U3 5Mbps tH'gh'Sp.eed CAN so8 NXP TJA1057T
ransceiver
24-channel, QFN-40
1 U1 MPQ3322- | 100mA/channel, LED (6mmx MPS MPQ3322GQKE-
AEC1 driver, AEC-Q100 0000-AECH1
e 6mm)
qualified
42V load dump tolerant, QFN-12
1 U2 MPQ4323C | 3A, synchronous step- (2mmx MPS MPQ4323CGDE-
-AEC1 down converter, AEC- 3mm) AEC1
Q100 qualified
40V, 150mA, low- QFN-6
1 U4 MP2013A |quiescent current linear (2mmx MPS MP2013AGG
regulator 2mm)

Note:

4)  MPS custom-produces these pins. Contact an MPS FAE for details.
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m P EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

EVB TEST RESULTS

Vinic =12V, 2 LEDs in series (VLep = 6.7V), 100mA/string, frwm = 200Hz, adaptive mode, Ta = 25°C,
unless otherwise noted.

CH1: Vieo

CH2: Viep1

CH3: ILep1
CH4: ILep2

CH1: Viep

CH2: VieD1
CH3: ILep1

CH4: ILep2

CH1: Vieo

CH2: VieD1
CH3: ILep1

CH4: ILep2

Steady State
CH1 duty cycle = 100%,
CH2 duty cycle = 100%

| 24

@ sov & 20.0ms
100ms & @) 100mA 8
—

5.00MS/s @/ 19Jan 21
1M points 200mY 12:43:27

PWM Dimming

CH1 duty cycle = 0.024%,
CH2 duty cycle = 0.024%

li) r—‘

[

| &

@ S0V & 1.00ps
0ms & @ 100mk &
= —

2.5065/s e/ 197an 24
1M points 34.0mA 13.06:50

PWM Dimming

CH1 duty cycle = 99.878%,
CH2 duty cycle = 89.988%

4 -

S0V & 1.00ms
O o k@ ok

100MS/s [ 19Jan 21
1M points 34.0md 13:35:23

CH1: Vieo

CH2: Viep1

CH4: ILep

CH1: Viep
CH2: VieD1

CH3: ILep1

CH4: ILep2

CH1: Vieo
CH2: VieD1

CH3: ILep1

CH4: lLep2

Steady State
All channels duty cycle = 100%
| 1] 4
&
&
[6 S0V & ][Zﬂﬂms 5.00MS/s o/ ][ 19 Jan 2
1004 & 1M points 200mV w

PWM Dimming

CH1 duty cycle = 20%, CH2 duty cycle = 50%

| i
d
3
| & s——— ——
S0V & 1.00ms 100MS/s 7 19Jan 2
@ 100k & 100m4 & 1M points  34,0mA 13:10:22

PWM Dimming

fewm = 20.8kHz, CH1 duty cycle = 10%,

CH2 duty cycle = 95%

A—

¢

| ) J

@ S0V & 20.0ps
100ma & 100m8 &
_— —

25065/ s 19 Jan
1M points 34.0mé 13:38:5:
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m P EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

EVB TEST RESULTS (continued)
Vinic =12V, 2 LEDs in series (VLep = 6.7V), 100mA/string, frwm = 200Hz, adaptive mode, Ta = 25°C,
unless otherwise noted.

PWM Dimming

fewm = 20.8kHz, CH1 duty cycle = 20%,

CH2 duty cycle = 50%

PWM Dimming
Phase shift enabled, CH1 duty cycle = 20%,
CH2 duty cycle = 50%

ol
CH1: V CH1: Vieo
cH2: Vi, || CH2: Vieor [
CH3: ltepr P T ﬂ r m-; CH3: lLep1 P ‘ ‘ ¥
[ ! f ey 0000 R e ] ——— - f e E—
CH4: ILep2 / CH4: Iy  [Prememmmete. i s i N =
N - R T -
PWM Dimming PWM Dimming
Phase shift enabled, CH21~24 disabled, Slew rate enabled: 4ps,
CH1 duty cycle = 20%, CH1 duty cycle = 0.977%,
CH2 duty cycle = 50% CH2 duty cycle = 0.977%
B Z5)
CH1: ViLep CH1: ViLep
CH2: Viepr [ CH2: Vi1 [
. | ]
CH3: lepi [P CH3: leot [
,,,,,,,,,,,,,,,, ] - P, .o - AR
CH4: len2 s N 'M = CH4: ILep2 4
I o T T . T
Auto-PWM Dimming Auto-PWM Dimming
frwm = 250Hz, 4 points/cycle, frwm = 250Hz, 4 points/cycle,
CH1 duty cycle = 0% to 100% CH1 duty cycle = 100% to 0%
CH1:Viep o CH1:Vien ™
CH2: Viepr P | | il . | CH2: Viepr PP I
CH3: lLep1 o ” CH3: lkepr P
oms | ol S J2: A
10
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mP EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

EVB TEST RESULTS (continued)

Vinic =12V, 2 LEDs in series (VLep = 6.7V), 100mA/string, frwm = 200Hz, adaptive mode, Ta = 25°C,
unless otherwise noted.

CH1: Vieo

CH2: Viep1

CH3: ILep1

CH1: Vieo
CH2: VieD1

CH3: ILep1

CH4: ILep2

CH1: FF
CH2: FS

CH3: ILEp1

CH4: ILep

Auto-PWM Dimmi

ng

frwm = 250Hz, 16 points/cycle,
CH1 duty cycle = 0% to 100%

I

@ 50V w 20.0ms
50.0mA &

5.00M8/s s/ 19 Jan 2
1M points 50.0mA 13:52:19

Analog Dimming
CH1 duty cycle = 50%,
CH2 duty cycle = 50%,
IseT2 = 50mA

IseT1 = 15.8mA,

| N

jllllIllllllllllllllillll

AV

IIIlIIIII!IIIIIIIIIIIIII
| K
0

@ S0V & 20.0ms
S0.0m4 & 50.0m4 &
— —

19Tan 21
14:02:25

5.00M8/s o/
1M points 24.0mé

Failsafe Mode Ent
with FS Pin Input

ry/Recovery

_

@ sV & 300ms
100mA & 2004 &

250k8/s
1M points
—

\
2.60V

20 Jan 2
08:32:17
—

CH1: Vieo

CH2: Viep1

CH3: ILep1

CH1: Vieo
CH2: Viep1

CH3: ILep1

CH4: lLep2

CH1: FF

CH2: VcanH
CH3: ILep1

CH4: ILep

Auto-PWM Dimming
frwm = 250Hz, 16 points/cycle,
CH1 duty cycle = 100% to 0%

|
| N
- I
@ 50V & ][zn.omx 5.00MS/s e\ 197 2
50.0mA & 1M Emnts 50.0mA 13:54:45

Analog Dimming
CH1 duty cycle = 50%,
CH2 duty cycle = 50%,
IseT2 = 31.74mA

IseT1 = 31.74mA,

A

NRARRARRARANMANR RN AR AR
DE AR RN

TR i

L ELLLLE L L L LLLELLL
W R

@ 500V L 20.0ms 5.00MS/s o/ 197an 2
& oot & 50.0m4 B 1M points 24.0mA 14:15:33
— —

Failsafe Entry/Recovery with CAN

Difference

[ |

[ I

I

@ sov v 100ms
& 1omk & 2004 &
—

1.00MS/s
1M points
—

[1 8
260V

20 Jan 2
09:01:19
—
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m P EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

EVB TEST RESULTS (continued)

Vinic =12V, 2 LEDs in series (VLep = 6.7V), 100mA/string, frwm = 200Hz, adaptive mode, Ta = 25°C,
unless otherwise noted.

Open Protection

Channel 24 open under normal operation, Open Protection
hiccup mode, T_OPS[2:0] = 3'b011 Channel 24 recovery, hiccup mode

—

EFa |
° —-——-—-—-—-J !
CH1:FF t CH1: FF o

e U IR FR—

CH2: Viep24 2 CH2: Viep24 2
CH3: VieD1 CH3: Viep1
CH4: leo Ej S0V & ][ZUUms S @ ][ 20y 2 CH4: lLeo Ej S0V & J[&OOms B @ [ 0 ey 2
200my By 1004 Q 1M points 3.20 Y 09:56:43] 200mY By 1004 Q& 1M points 3204 09:57:32
Short Protection Short Protection
Channel 1 shorts under normal operation, Channel 1 shorts under normal operation,
latch-off mode latch-off mode
4 L
CH1: FF ™ CH1:FF ™
CH2: Vieo1 E BN CH2: Viep1 E NANEN
CH3: ILep1 CH3: ILep1 T
CH4: ILep2 CH4: ltep2 P
R - S - T i N
ISET Pin Open Protection ISET Pin Short Protection
w | w 4
CH1: FF | i CH1: FF | il
[ |
|
CH2:vin PP CH2:vin P
CH3: Veeo CH3: VrBo
CH4: ILep CH4: ILep
c ms 2 s A 4 ms s 21 May 2
R N M S e A
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m P EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

EVB TEST RESULTS (continued)

Vinic =12V, 2 LEDs in series (VLep = 6.7V), 100mA/string, frwm = 200Hz, adaptive mode, Ta = 25°C,
unless otherwise noted.

VIN Low-Voltage Detection Over-Temperature Protection
Vin_ic goes from 9.5V to 9V in 0.1V steps The IC heats, then recovers

w . M
CH1:FF PP CH1:FF P

CH3: Veeo : CH3: Veeo o
CH2: Vin_ic E CH2: Vin_ic E
CH4: lep CH4: ILep A ——————
N T Moowe S0y |_irzvst Qi ¥ g . ™ o oy
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mP EVQ3322-QKE-00A — 24-CHANNEL, MAX 100mA/CH LED DRIVER EVB, AEC-Q100

PCB LAYOUT
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Figure 6: Mid-Layer 2 Figure 7: Bottom Layer
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1.0 12/18/2025 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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