DESCRIPTION

The EVQ2484-F-00A evaluation board is
designed to demonstrate the capabilities of the
MPQ2484-AEC1 and MPQ2484U-AEC1. The
MPQ2484-AEC1 and MPQ2484U-AEC1 are
flexible, multi-topology, asynchronous
controllers for LED lights with a high brightness.
The MPQ2484-AEC1 uses gold bond wiring,
and the MPQ2484U-AEC1 uses copper bond
wiring. Both devices supports buck, boost, and
buck-boost configurations, which makes them
well-suited for multi-purpose applications. Peak
current control mode provides fast transient
response and eases loop stabilization.

The switching frequency (fsw) can be set using
the FSET pin, or it can be synchronized using a
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100kHz to 2.2MHz external clock signal. The
configurable frequency spread spectrum (FSS)
function can periodically enable dither switching
to improve EMI.

The EVQ2484-F-00A is a fully assembled and
tested LED controller evaluation board, and
supports boost mode and buck-boost mode
configuration. It features a wide 4.5V to 45V
input voltage (ViN) range, with a maximum boost
voltage up to 75V.

The MPQ2484-AEC1 and MPQ2484U-AEC1
are available in a TSSOP-28EP package, and
are available in AEC-Q100 Grade 1.

PERFORMANCE SUMMARY
Specifications are at Ta = 25°C, unless otherwise noted.
Parameters Conditions Value
Input voltage (ViN) range 4.5V to 75V
Tvical efficienc Vin =12V, Vout = 36V, loutr = 1A, boost mode 92.1%
e y Vin = 12V, Vour = 24V, lout = 1.5A, buck-boost mode 88%
Peak efficienc Vin = 30V, Vout = 36V, loutr = 1A, boost mode 95.2%
y Vin = 18V, Vout = 24V, lout = 1.5A, buck-boost mode 89.1%
Switching frequency 0.1 to 2.2MHz
EVALUATION BOARD
@ e (]
LxWxH (8.2cmx8.2cmx0.77cm)
Board Number MPS IC Number
MPQ2484GF-AEC1
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QUICK START GUIDE

The EVQ2484-F-00A evaluation board is easy to set up and use to evaluate the performance of the
MPQ2484-AEC1 and MPQ2484U-AEC1. For proper measurement equipment set-up, refer to Figure 4
on page 4 and follow the steps below:

1.

The default board configuration is boost mode, with pin 2 shorted to pin 3 of JP1 (pin 1 floating).
Short pin 1 and pin 3 (float pin 2) to change the board configuration to buck-boost mode.

Preset the power supply between 9V and 20V, then turn off the power supply.

If longer cables are used between the source and the evaluation board (>0.5m total), place a
damping capacitor at the input terminals, especially when V\y exceeds 24V.

4. Prepare eight LEDs in series and ensure each LED can hold 21.5A current. Connect the load
terminals to:

a. Positive (+): LED+

b. Negative (-): LED-

5. Connect LEDSC1 to the positive terminal of the second LED (see Figure 4 on page 4). There
should be one LED between LED+ and LEDSCH1.

6. After making the connections, turn on the power supply. The board should automatically start up,
and the LED should turn on.

7. The external resistors (RS1 and RS2) connected between ICS+ and ICS- set the LED current (lep).

Calculate RS1 and RS2 with Equation (1):

V
I = REF 1
2 RS1//RS2 )
8. If the load number is not eight LEDs in series, make the following changes:

a. Using a number other than 8 LEDs in series triggers one or more LED short protection, which is
enabled by default. Ensure that R13 = (2K - 1) x R14 (where K is the LED number of the LED
strings) and that R12 = R15 (see Figure 1). If this protection is not used, short LEDSC1 and
LEDSC2 to LED+.

LED+
MPQ2484 i, M nd
One or More —ém> Rz /\4
Dowion | —LFEDSC2Y !
; %J/\;
_________________ ; LED-
R13:R14 = (2K - 1):1
R12:R15 = 1:1
(Where K is the LED number of the LED strings)
Figure 1: One or More LED Short Protection

b. Change the over-voltage protection (OVP) voltage (Vovr). Ensure that Vove is 10% to 30%
greater than the maximum output voltage (LED string voltage). Vove can be calculated with
Equation (2):

= RIR2 47 )
For applications with eight LEDs in series, set R13 = 100kQ, R14 = 6.65kQ, and R12 = R15 =
6.65kQ (see Figure 1).
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By default, the VREF pin and H/L pin are connected to disable two-step dimming mode. If the VREF
pin and H/L pin are disconnected from each other and the H/L pin is pulled low, then the part enters
two-step dimming mode.

10. To change the board’s default two-step dimming setting, remove the connector between VREF and
H/L on JP2, then pull H/L low. The part then enters two-step dimming mode. To enable PWM
dimming, change C9 to a 8.06kQ resistor and connect the VREF and H/L pins together. Then an
external pulse-width modulation (PWM) waveform can be applied to the PDIM pin. Ensure that the
minimum PWM dimming on time is longer than 60ps, or the part will stop switching.

11. By default, the DMODE pin is connected to GND via the dimming P-channel MOSFET. If the P-
channel MOSFET is not needed, pull the DMODE pin high. The P-channel MOSFET enables LED+
short to LED- protection during boost mode and improves dimming performance.

12. To see the /FLT pin state, connect the FLT voltage (VrL7) to a 5V power supply.

13. The ISET voltage (Viser) can set the reference voltage (Vrer) for the LED current regulator. When
ISETMD is pulled down to GND and Viser rises up from 0.6V to 1.8V, Vrer rises from OmV to
200mV linearly (see Figure 2). When V set exceeds 2.3V, Vrer remains about 100mV.

300

250

200

150

100

VRer ics+ -ics- (MV)

50

0

03 06 09 12 15 18 21 24 27
VISET (V)
Figure 2: ISETMD Is Low

If ISETMD is pulled high and Viser rises from 0.6V to 1.2V, Vger rises from OmV to 100mV (see
Figure 3). If the ISET pin is left floating, the current reference is fixed at 100mV.
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100 /’
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/
u' 40
o
5 /
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0
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Viser (V)
Figure 3: ISETMD Is High
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ViseT can be estimated with Equation (3):

0.805xR10
Viger =100 x === (3)
R9
Figure 4 shows the measurement equipment set-up.
V I N Mp02484DCm0 Boﬂrd
EVQ2484-F -00A
www.monol ithicpower . com
Made in China
+ RCS3
Vw=45Vtod5v (>) RCS2
: GND RCS1
CINS | | 1+3=Buck-Boost
|:| 2+3=Boost
JP1
L M f 1 LED-
: 3 LED-
CINB | *
* D1 > DDDDRSI M2 e
CINT - | »
533y (]
e ¢ Rs2 LED
VREF and H/L are shorted by| 1 |VREF +
default E_H’L LED+
| _|GND CINIO0C4mw
IpoIm cs = 23] IEI:IEE
|_|GND = C3R22C12
owone fece BB | | B
JonD R1TR21 B8 = RY
[ JrSETMD cloe 20 O &F
GND o ~n
—ovne R19 o DDDJ;'EEERM
- .eZeDodel
L 6D ~ D = 3 1D —
O LITTTTTTT] O
Connect LEDSC1 to the positive
terminal of the second LED
Figure 4: Measurement Equipment Set-Up
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EVALUATION BOARD SCHEMATIC

| FB1 13

GNDO : FS ‘IES‘IES FS FS FS

|
|
|
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Comect VFLT toa
5V powor supply to JFLT
seothe /FLT pi
state

WLO 0402 14y 5
The VREF pin and HIL pin are connected by 5 \/RDEIETV Hysteresis

default. Disconnect the VREF and HIL pins.
from each other to enter two-step dimmin

PGNDY

VFB [

IREF,
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Change C9to a 8.06kQ resistor,
connect the VREF and HIL pins, and
provide a signal on the PDIM pin enable

ISET
REF
MPQ2484-AEC1
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Figure 5: Evaluation Board Schematic

By default, the DMODE pin and ISETMD pin
D via a dimming P-channel

fe. Remove R21 and
disable dimming P-

0402 second LED
PDIM ..
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EVQ2484-F-00A BILL OF MATERIALS

Qty Ref Value |Description Package | Manufacturer | Manufacturer PN
CINT, CIN2, .
4 CIN3, CIN4 NS |Capacitor, 100V, X7R 0603
2 | CIN5 CIN6 | NS |Capacitor, 100V, X7R 1210
1 CIN7 47uF | Capacitor, 50V SMD Panasonic EEEFN1H470XP
2 | CIN8,CIN9 | 4.7uF |Capacitor, 100V, X7S 1210 TDK C3225X7S2A475K
1 CIN10 | 100nF |Capacitor, 100V, X7R 0805 Wurth 885012207128
2 | co1,co2 | 10uF |Ceramic capacitor, 50V, X7R| 1210 Murata | CRMIZERTTHTO0K
2 C1, C2 1uF | Capacitor, 100V, X7R 1210 Murata GRM?’ZEOR17L2A1 05K
1 c3 22pF | Capacitor, 50V, COG 0402 Murata GRM15A5051CD1 H220
1 c4 4.7uF |Capacitor, 16V, X7R 0805 Murata GCM21E7R37|_1 C475K
1 c5 10nF | Capacitor, 50V, X7R 0402 Murata GRM15A5§87E;H103K
1 c7 22pF | Capacitor, 50V, COG 0402 Murata | CRMTOS5C1H220)
1 c8 10nF | Capacitor, 50V, X7R 0402 Murata GRM15A5§87E;H103K
1 c9 47nF |Capacitor, 50V, X7R 0402 Murata GRW?‘YS H473K
2 | c1o,c11 | 3.3nF |Capacitor, 50V, X7R 0402 Murata GRM15A50R17E;H332K
1 C12 14F | Capacitor, 25V, X5R 0402 Murata GRM155A'321E105K
1 D1 100V | Diode, 100V, 10A SMC MIC SS10100
1 FB1 NS |Inductor, 14.4mQ, 11A SMD Coilcraft | XAL6060-472MEB/C
1 L1 10uH | Inductor, 23.1mQ, 8.7A SMD Coilcraft | XAL8080-103MEB
1 L2 4.7uH |Inductor, 4.5A SMD Coilcraft | XAL4030-472MEB
1 L3 NS |Inductor, 14.4mQ, 11A SMD Coilcraft XAL6060-472MEB/C
1 " g0y |MOSFET, 80V, 7mQ, 14nC, | rensons|  mfneon | BSZ07ONOBLSSAT
40A MA1
P-channel MOSFET, 60V,
1 M2 60V 23mQ, 46nC, 9.3A SO-8 Analog Power | AM4417P-T1-PF
RCS1, RCS2, . RL2512FK-
3 RCS3 75mQ | Film resistor, 1% 2512 Yageo 070R075L
1 RS1 200mQ | Film resistor, 1% 1206 Yageo RL1206FR-070R2L
1 RS2 100mQ | Film resistor, 1% 1206 Cyntec VSRP120651-
R100F
.. RCO402FR-
1 R1 100kQ |Film resistor, 1% 0402 Yageo 07100KL
.. RCO402FR-
1 R2 3.92kQ | Film resistor, 1% 0402 Yageo 073K92L
2 R3, R16 20Q |Film resistor, 1% 0402 Yageo RC0402FR-0720RL

EVQ2484-F-00A Rev. 1.0
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. . RC0603JR-
1 R4 100kQ |Film resistor, 1% 0603 Yageo 07100KL
1 R5 NS Film resistor, 1% 0603
: . RCO0402FR-
1 R6 3.65kQ | Film resistor, 1% 0402 Yageo 073K65L
2 R7, R19 21kQ  |Film resistor, 1% 0402 Yageo |RC0402FR-0721KL
2 R8, R13 100kQ | Film resistor, 1% 0402 Yageo |RC0402FR-07100K
. . RCO0402FR-
2 R9, R10 80.6kQ | Film resistor, 1% 0402 Yageo 0780K6L
. . RCO0402FR-
1 R11 35.7kQ | Film resistor, 1% 0402 Yageo 0735K7L
. : RCO0402FR-
3 |R12,R14,R15| 6.65kQ |Film resistor, 1% 0402 Yageo 076K65L
1 R17 10kQ Film resistor, 1% 0402 Yageo |RCO0402FR-0710KL
2 R18, R21 0Q Film resistor, 1% 0402 Yageo RC0402FR-070RL
. . RCO0402FR-
1 R20 210kQ |Film resistor, 1% 0402 Yageo 07210KL
1 R22 51Q Film resistor, 1% 0402 Yageo |RCO0402FR-0751RL

Short pins 2 and 3 to enter
boost mode; short pins 1 and

L JP1 NS 3 pin to enter buck-boost NS
mode
1 JP2 1mm  |2.54mm test pin DIP Custom
VFLT, SYNC,
PDIM, ISETM,
ISET, EN, ; ™
17 DMODE, /FLT, 1mm 2.54mm test pin DIP Custom
LEDSC1,
GND
VIN, LED- .
: : €
4 LED+ GND 2mm 2mm golden pin DIP Custom
1 U1 Mi%zgf“ Multi-topology LED controller | TSSOP-28EP| MPS | MPQ2484GF-AECH

Notes:
1) MPS custom-produces these pins. Contact an MPS FAE for more information.
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EVB TEST RESULTS

Performance curves and waveforms are tested on the evaluation board, boost mode, 12 LEDs,
Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted. @

Efficiency vs. Input Voltage vs.
Power Loss

12 LEDs (V gp = 36V),

L = 10pH at 1A/0.75A, 22uH at 0.5A

95 | ] I. I 80
~ Efflmencyé/__—-:E:ﬁ E
< —— | - 6.0 =
// .
> Z a
o 9 ——ILED=05A T 8
Z ——ILED =0.75A 40 9
o N = |LED = 1.0A 4
T 85 —~ W
A N ——1 1203
o
Power_Loss
80 — 0.0
8 10 12 14 16 18 20 22 24 26 28 30
INPUT VOLTAGE (V)
Note:

2)  Inductor information: L = 10uH (XAL8080-103MEB), L = 22uH (XAL5050-223MEB).
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Viy = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted. ©

Efficiency vs. Input Voltage vs.

Power Loss
8 LEDs (V gp = 24V), L = 10uH
Zg ‘ Efficiency 1 sg
g B — 2
Sl @B S R
5 86 =0. 75
S ——ILED=1.0A ~~ o
w 84 - ——ILED=1.5A 6.0 =
O 82 S~ 4.5 ﬁ
- 80 I~ 3.0 2
W Yo
78 152
76 Power Loss 0.0
8 10 12 14 16 18 20 22 24 26 28 30
INPUT VOLTAGE (V)
Note:

3)  Inductor information: L = 10uH (XAL8080-103MEB), L = 22uH (XAL5050-223MEB).
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, boost mode, 12 LEDs,
Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.
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20V/div.
CH1: Vsw
20V/div.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, boost mode, 12 LEDs,
Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, boost mode, 12 LEDs,
Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

PWM Dimming during EN Start-Up

PWM Dimming during Shutdown
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CH1: Vsw CH1: Vsw
20V/div. 20V/div.
CH3: lLep CH3: lLep
1A/div. 1A/div.
1 hu e h- ,. PR
CH4: I Ry N o cha:n Lt AL UL
5A/div. e saidive. [T it
Chil| 20.0V ®cCh2[ 20.0V M[ 400us A| ha 7 asomA Chi| 20,0V -&feip] 5.00V M[1.00ms| Al Ch2 & 7.10V
| 1.00 A QBwCh4\ 5.00 A Q8 Ch3\ 1.00 A QBwCh4| 5.00 A Qb
Two-Step Dimming during VIN Two-Step Dimming during EN Start-
Shutdown
14
Jd  cH2va
CH2: Vin 2V/div.
5vidiv. JP
CH1:Vsw | 7
20V/div. ! n CH1: Vsw
CH3:leo | i 20VIdiv.
WAdiv. L I N CH3: lueo
il 1A/div.
, nwwwmww ------------- A B SURRE T ;uuihhhbh
CH4: IL CH4: I 4P
5A/d|v 4 WHN . X 5AIdIV ﬁ\'” mmmummmmnw
Ch1| 20.0V BwChZ\ 5.00V M|4.0()ms A| Ch2 4.00 V| \ 20,0V BwCh2| 2.00V BwMH 00ms A| Cch2 - 2.52 V|
1.00AS;25wCh4\ 5 00A§-29w Ch3[ 1.00 A QBIChd] 5.00 A QR
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mes

EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, boost mode, 12 LEDs,
Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

CH2: Ven
2V/div.

CH1: Vsw
20V/div.

CH3: ILep
1A/div.

CH4: I
5A/div.

R3: Vi
10V/div.

CH3: /[FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
50V/div.
CH4: I
2A/div.

CH3: /FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
20V/div.

CH4: I
2A/div.

Two-Step Dimming in EN Shutdown

)

'y 9 [ N A AN N O, Sy O 4 W

il 20.0v wCh2| 2.00V  aM[1.00ms A Ch2 v  2.52V

Ch3l 1.00 A QRChd] 5.00 A <6

No Dimming during Start-Up
LED open fault

-
&
B R IS U FONOUT
B ;
S S SRS 6 U S PSR (SONS: D 4
3 —— ' s :
Ol 20.0V  BCh2| 50.0V &M 200ms| Al Chd o 1.40 A
Ch3[ 5.00 vV _®Cha4] 2.00 A <25
No Dimming
LED open-fault entry
o

Ch3l 5.00V G@RE] 2.00 A <2

CH3: /[FLT
2V/div.

CH1: Vsw
20V/div.

CH2: Vics-+
20V/div.
CH4: IL
2A/div.

R3: Vin
10V/div.

CH3: /[FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
50V/div.
CH4: I
2A/div.

CH3: /FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
20V/div.
CH4: IL
2A/div.

No Dimming
LED open, steady state

B

.

Ch1l 20.0V  AeiE| 20.0V

M200ms| A Ch1l &
Ch3[ 2.00V &|{Chd4] 2.00 A OR

24.0 V|

No Dimming during Shutdown
LED open fault

L

[T

.| |

Al

it

B

B : :
Chi1| 20.0V &Ch2] 50.0V
5,00V &Chd] 2.00 A QR

M400ms| Al Ch2 v 28.0 V)

No Dimming
LED open-fault recovery

4+

" :

3 X X

Chi|_20.0V &ep] 20.0V
Ch3[ 500V _&Ch4] 2.00 A 8

M2.00ms A Ch3 /~ 3.80V)
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, boost mode, 12 LEDs,
Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

CH3: /[FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
20V/div.
CH4: I
2A/div.

R3: Vin
10V/div.

CH3: /[FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
50V/div.
CH4: I
2A/div.

CH3: [FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
20V/div.
CH4: I
2A/div.

PWM Dimming during Steady State

LED open fault

v
¢
1
N :
E ‘ :
Chil| 20.0V ®&Ch2] 20.0V M[200ms| A Ch1 & 24.0V
5.00 V. BChdl 2.00 A 5
PWM Dimming during Shutdown
LED open fault
AR DR T
[T [
<
2 :
o I
Chi| .20.0 V. BwChIZ\ 50.0 ¥ M[400ms .A| Ché L 2B.0 0V
500V &Chd[ 2.00 A Q8

PWM Dimming

LED open-fault recovery

)i

bz

Chil 20,0V s 20.0v

Ch3[ 5.00V _&Chdl _2.00 A 5

M[2.00ms Al Ch3 -

3.80 V|

R3: Vin
10V/div.

CH3: /FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
50V/div.

CH4: IL
2A/div.

CH3: /FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
20V/div.
CH4: I
2A/div.

CH3: /[FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
20V/div.
CH4: I
2A/div.

PWM Dimming during Start-Up

LED open fault

B

X

Wil 20.0v  sjCh2[ 50.0%

S 1.404

M200ms| A Ch4

Ch3l 5.00 vV &(Cha] 2.00 A O

PWM Dimming
LED open-fault entry

e )

Chi| 20.0V &jeGE]| 20.0 v

M2.00ms A Ch3 L 1.40 V]

Ch3 5. 00V __&IChdl 2. 00 A O&

Two-Step Dimming during Steady

State

LED open-fault, steady s

tate

Bl ﬁ‘ﬁ

=

M200ms| A Chl 7 22.0V

rchﬂ 20.0V &Ch2[ 20.0V
Ch3 5.00Vv G&EE 200 A O
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, boost mode, 12 LEDs,
Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

R3: Vin
10V/div.

CH3: /FLT
5V/div.
CH1: Vsw
20V/div.
CH2: Vics+
50V/div.

CH4: I
2A/div.

CH3: [FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
20V/div.

CH4: I
2A/div.

CH2: /[FLT
5V/div.

CH1: Vsw
20V/div.

CH3: ILep
1A/div.

CH4: I
5A/div.

Two-Step Dimming during Start-Up

LED open fault
I=
B
[
| 2
<
E)
Chi[ 20,0V W@ 500V  aM200ms| A Chd4 £ 2.12 A}
Ch3[ 5.00V _®Chd| 2.00 A &5
Two-Step Dimming
LED open-fault entry
Y
............ i

Ch3l 5.00V &IChd] 2.00 A <36/

No Dimming during Steady State

One or more LED short fault

Chi[ 20.0V  wW@iB 5.00vV aM[10.0ms A Chi v  22.0V]

Ch3[ 1.00 A QRChd] 5.00 A <26

R3: Vin
10V/div.

CH3: /FLT
5V/div.
CH1: Vsw
20V/div.

CH2: Vics+
50V/div.

CH4: I
2A/div.

CH3: [FLT
5V/div.

CH1: Vsw
20V/div.

CH2: Vics+
20V/div.

CH4: I
2A/div.

R2: Vi
10V/div.

CH2: /[FLT
5V/div.

CH1: Vsw
20V/div.
CH3: ILep
1A/div.

CH4: I
5A/div.

Two-Step Dimming during Shutdown
LED open fault

Chi[ 20.0V  ®wCh2[ 50.0V AM400ms| A Chz v 31.0 V]

ﬂ 5.00V HiChdl 2.00 A <26

Two-Step Dimming

LED open-fault recovery

.|

Chi[ 20,0V  W@i# 200V  4M1.00ms A Ch3 -
Ch3 500V __&Chd| 2.00 A 6

3.30 V|

No Dimming during Start-Up
One or more LED short fault

Chil 20.0V  &Ch2[ 5.00V  &M[20.0ms A Ch3 \ 480mA

1.00 A C2WCha[ 5.00 A €28
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, boost mode, 12 LEDs,
Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

R1: Vin
10V/div.

CH2: /[FLT
5V/div.

CH1: Vsw
20V/div.
CH3: ILep
1A/div.

CH4: I
5A/div.

CH2: /FLT
5V/div.

CH1: Vsw
20V/div.

CH3: ILep
1A/div.

CH4: I
5A/div.

R1: Vin
10V/div.

CH2: /[FLT
5V/div.

CH1: Vsw
20V/div.
CH3: ILep
1A/div.
CH4: IL
5A/div.

No Dimming during Shutdown
One or more LED short faults

‘\.‘ﬁ
| \w._‘
: «
2
\L
1 1 i 1
B | | | |
Wil 20.0v  &Ch2[ 5. M20.0ms A Ch2 & 2.80 V|
Ch3[ 1.00 A a/Chd] 5.00 A 8

PWM Dimming during Steady State

One or more LED short faults

Chil 20.0V &j@iF] 5.00V WM20.0ms A Chi L 22.0V

Ch3 1.00 A Q&IChadl 5.00 A OR(

PWM Dimming during Shutdown
One or more LED short faults

=
F.e"'

B 1 N | L

B ) i |

il 20.0V ®Ch2| 5.00V  WM40.0ms A Ch2 & 2.80 V|

Ch3[ 1.00 A Q&Ch4[ 5.00 A OR

CH2: /[FLT
5V/div.

CH1: Vsw
20V/div.

CH3: ILep
1A/div.

CH4: I
5A/div.

R2: Vin
10V/div.

CH2: /FLT
5V/div.

CH1: Vsw
20V/div.
CH3: Iep
1A/div.

CH4: I
5A/div.

CH2: /[FLT
5V/div.

CH1: Vsw
20V/div.

CH3: ILep
1A/div.
CH4: IL
5A/div.

No Dimming
One or more LED short faults entry and
recovery

(T I : I : :

Wil 20.0V BChZ 5.009  GM40.0ms A Ch2 v 2.80 V]

Ch3l 1.00 A OChad 5.00 A O

PWM Dimming during Start-Up

One or more LED short faults

]
7 . m ...............
1 1 f
| «
i I
£ : . T . :
Chi| 20.0¥ &Ch2 5.00¥ &M[20.0ms| Al Ch3 % 480mA}
1.00 A 2%Cha 5.00 A 25

PWM Dimming
One or more LED short faults entry and
recovery

o
A A A | | e T
ﬁ\ . . - - l: : ’ . ..
|ENEHI=\3I!MIi\lli\‘|iHI?Ni\:Ii\iIi\iHINiIIHI!HI!UIi | i RUEEIELER |
B '
[OEEl 20.0V chh:2\ 5.00 V M40.0ms| A Ch:2 A :2.80\/
Ch3[ 1.00 A QWChd] 5.00 A 6
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, boost mode, 12 LEDs,
Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

CH2: /[FLT
5V/div.

CH1: Vsw
20V/div.

CH3: ILep
1A/div.

CH4: I
5A/div.

R1: Vi
10V/div.

CH2: /FLT
5V/div.

CH1: Vsw
20V/div.
CH3: ILep
1A/div.

CH4: IL
5A/div.

CH2: /[FLT
5V/div.

CH1: Vsw
10V/div.

CH3: ILep
1A/div.

CH4: I
2A/div.

Two-Step Dimming during Steady

State

One or more LED short faults

........ =
|2
B e R ‘ I'
d \I Lt
1 1 r
Dt . o ;
Chﬂ 20,0V BwCh2| 5.00 V M\20.0ms A| Ch3 & 660maAj
1.00 A C28Chd] 5.00 A <264

Two-Step Dimming during Shutdown

One or more LED short faults

EY y a

........ —
i 1]
| ’““
+
I SRS URTETRUN URE  UONE DO I
I i O
I |

il 20.0v &cChz| 5.00V

M40.0ms A Ch2 o 3.10 V]

Ch3[ 1.00 A QR{Ch4] 5.00 A Ofy

No Dimming during Steady State

LED+ short to LED-

Chil 10.0V &Ch2] 5.00

Vv
A S5y

M[20.0ms A Chl + 8.60 V|

Ch3[ 1.00 A QREIE[ 2.00

R1: Vin
10V/div.

CH2: /[FLT
5V/div.

CH1: Vsw
20V/div.

CH3: ILep
1A/div.

CH4: I
5A/div.

CH2: /[FLT
5V/div.

CH1: Vsw
20V/div.

CH3: Iep
1A/div.

CH4: I
5A/div.

R1: Vin
10V/div.

CH2: [FLT
5V/div.

CH1: Vsw
10V/div.
CH3: ILep
1A/div.

CH4: I
2A/div.

Two-Step Dimming during Start-Up

One or more LED short faults

B I8 A Y i

i

: +
)

Chi[ 20.0V &[&iF 5.00vV MM20.0ms A Ch2 v 1.40 V]

Ch3 1.00 A QR{Ch4] 5.00 A Oy

Two-Step Dimming
One or more LED short faults entry and
recovery

No Dimming during Start-Up
LED+ short to LED-

|ﬁ>wWW-J'
|2

| ] » ! ] ] L] n
) &

1,00 A OIChdl 2,00 A O

EVQ2484-F-00A Rev. 1.0

6/6/2022

MonolithicPower.com
MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2022 MPS. All Rights Reserved.

17



mes

EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, boost mode, 12 LEDs,
Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

No Dimming during Shutdown
LED+ to LED- short

No Dimming
LED+ to LED- short entry and recovery

RI:Vin et w CH2: JFLT
10V/div. - = : 5V/div.
: «
CH2: [FLT
svidiv. [P CH1: Vsw
20V/div.
CH1: Vsw
1ovidiv. [V CH3: Ieo
CH3:lkep = 1A/div.
1A/div. :
chan fepf T T CHa: I
2A/div. Chi[ 10.0V &Ch3[ 5. M20.0ms| A Ch2 - 3.00V SA/div. chil S0V BwCh:Z\ 5.00V &/M[40.0ms :A| The N TzEov
Ch3\ ].OOAQBWCH4| 2.00 A LBy Ch3| 1.00AQBM 5.00 A 26|
PWM Dimming during Steady State PWM Dimming during Start-Up
LED+ to LED- short, steady state LED+ to LED- short
— 1
‘u
cHz: LT Lk R1: Vin ﬁw
svidiv. 11 10v/div. [ _
CH2: [FLT <
— « .
CH1: Vsw . 1' Il 5V/div. : :
10V/div. pred
: : CH1: Vsw : :
CH3:heo | 10V/div.
1AIdiv. [t riumsaerior CH3:lep | e
1A/div.
CH4: I N i I | ' CH&:IlL |, I I 1
2A[div. Chil 160V 8/Ch2[ 5.00 V M\20..0ms .A| Chl - §.60 V| 2A/div. chil ooV BwCh:Z\ 5.00V  &M[20.0ms :A| The N sV
Ch3\ 1.00AQ"w 2.00 A LBy 1.00 A QRChd] 2.00 A O
PWM Dimming during Shutdown PWM Dimming
LED+ to LED- short LED+ to LED- short entry and recovery
T 5 v D —_— ﬁ _— e e ———r
REVIN bt oL w CH2: JFLT
10V/div. D . 5V/div.
cHz: /LT L] k
5V/div. L : 1 ; Z CH1: Vsw
' 20V/div. - ]
CH1: Vsw g : : ; P —
tovidiv. '3 s CH3: ILep : '
CH3:lkep |z 1A/div.
1A/div. : j : :
b h N : © B
cHa:lL |, CH4: I Blr EA T T 1
2A/div. CRi 0.0V 8Ch3] 500V  RM20.0ms A Cha F  3.00 V) SA/div. Chi TR .';w;::.h.z.\ SRINA WiH0.0ms .A.| CTRWFRIY
Ch3[ 1.00 A QRCh4[ 2.00 A OR Ch3| 1.00 A QaERE]  5.00 A O
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, boost mode, 12 LEDs,
Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

CH2: /[FLT
5V/div.

CH1: Vsw
10V/div.

CH3: ILep
1A/div.

CH4: I
2A/div.

R1: Vin
10V/div.

CH2: /[FLT
5V/div.

CH1: Vsw
10V/div.

CH3: ILep
1A/div.

CH4: I
2A/div.

Two-Step Dimming during Steady

State
LED+ to LED- short

R1: Vin
B 10V/div.
CH2: /FLT
« 5V/div.
5 I RERI IR
' CH1: Vsw
-k 10V/div.
CH3: ILep
| | | g 1A/div.
; - : CH4: I
rch1\ 10.0V &jCh2[ 5.00V MMA40.0ms A Chl + 5.40 V] 5A/div.
Ch3[ .00 A oN@E 200 Ao
Two-Step Dimming during Shutdown
LED+ to LED- short
u
| '*« CH2: [FLT
: . 5V/div.
E: : .
e | CH1: Vsw
o | N 20V/div.
o : N
- : CH3: ILep
1A/div.
! ! ! | CH4: I
R To 0V sCha 500 v SMa0. oms Al The F 310 Vi 5A/div.
L_SiE 1,00 A Ofichal _2.00 A 08

Two-Step Dimming during Start-Up
LED+ to LED- short, start-up

E

Y

@ 10.0V ®cCh2 5.00V
Ch3[ 1.00 A 8iCha] 5.00 A <25

M[20.0ms A Ch2 1.40 V|

Two-Step Dimming
LED+ to LED- short entry and recovery

S '

N

fran e

h1

[“20.0V wCh2[ 5.00V fM40.0ms A Chz v 1.60 V]
1.00 A QRChd] 5.00 A <25
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

CH2: Viep+
20V/div.
CH1: Vsw
20V/div.

CH3: ILep
1A/div.
CH4: I
5A/div.

CH2: Vin
10V/div.

CH1: Vsw
20V/div.

CH4: IL
5A/div.

CH3: ILep
1A/div.

CH2: Ven
2V/div.

CH1: Vsw
20V/div.

CH3: ILep
1A/div.
CH4: I
5A/div.

Steady State
ILep = 1.5A

=l |

Chi| 20.0V ACh2[ 20.0V

M[2.00ps| A Ch1 & 22.4 V]

Ch3[ 1.00 A AL 5.00 A €28
—

Shutdown through VIN

ILep = 1.5A

—\::

Chil 20.0V ®Ch2[ 100V

M10.0ms A Chz . 3.20 V]

Ch3l 1.00 AQBM 5.00 A Oy

Shutdown through EN

ILep = 1.5A

Chi| 20.0V W@gF 2.00 v

Ch3[ 1.00 A QRChd] 5.00 A

Ml4.000s A Chz A 1.88 V]

CH2: Vi
10V/div.

CH1: Vsw
20V/div.

CH3: ILep
1A/div.
CH4: I
5A/div.

CH2: Venx
2V/div.

CH1: Vsw
20V/div.

CH3: ILep
1A/div.
CH4: IL
5A/div.

CH2: SYNC
2V/div.

CH1: Vsw
20V/div.

CH3: ILep
1A/div.
CH4: I
5A/div.

Start-Up through VIN
ILep = 1.5A

M[1.00ms| A Ch2 & 7.40 V)

Ch3 1.00 A Q&Ch4] 5.00 A O

B

Start-Up through EN
ILep = 1.5A

Chi| 200V seF 2.00V

M2.00ms A Ch2 o 1.48 V|

Ch3 1.00 A QRChd] 5.00 A

B

SYNC Function Steady State
SYNC frequency = 2.2MHz

T

LT]

nann

&

G

EjuiEiy

UL

Chi|_20.0V &P 2.00V

M[400ns| A Ch2 /7 2.68 V)

Ch3| 1.00 A ©5(Cha] 5.00 A O
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode, 8
LEDs, Viep = 24V, Viy = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.
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mps EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.
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mps EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

Two-Step Dimming during Steady
State
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Two-Step Dimming during Start-Up
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mps EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

No Dimming during Shutdown No Dimming
LED+ to LED- short LED+ to LED- short entry and recovery
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)
Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.
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mps EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,
8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.

PWM Dimming PWM Dimming
LED+ to PGND short entry LED+ to PGND short recovery
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EVQ2484-F-00A — 75V, LED CONTROLLER W/ MULTI-DIM EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board, buck-boost mode,

8 LEDs, Viep = 24V, Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless otherwise noted.
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PCB LAYOUT
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Figure 8: Mid-Layer 2 Figure 9: Bottom Layer and Bottom Silk
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