MPQ2484U

75V, Multi-Topology

(Buck, Boost, Buck-Boost) LED Controller,

AEC-Q100 Qualified

DESCRIPTION

The MPQ2484U is a flexible, multi-topology,
asynchronous controller for LED lights requiring
high luminous output. The device supports buck,
boost, and buck-boost configurations, which
makes it suitable for a wide range of LED
lighting applications.

The MPQ2484U features a wide 4.5V to 45V
input voltage (Vin) range and a maximum boost
output voltage up to 75V. Peak current mode
provides fast transient response and simplifies
loop stabilization. The switching frequency (fsw)
can be set via the FSET pin, or it can be
synchronized with a 100kHz to 2.2MHz external
clock signal. The configurable frequency spread
spectrum (FSS) function can periodically enable
frequency dithering to improve EMI. The
MPQ2484U provides switch-mode dimming by
utilizing an external P-channel MOSFET.
Without a P-channel MOSFET, two-step
dimming or PWM dimming can be selected.

Robust fault protections include thermal
shutdown, cycle-by-cycle peak current limiting,
output over-voltage protection (OVP), output
short-circuit protection (SCP), LED open
protection, and LED short protection. A fault
indicator outputs an active logic low signal if a
fault occurs.

The MPQ2484U is available in a TSSOP-28EP
package.

FEATURES

e Built for Automotive Lighting
Load Dump Up to 45V
Cold Crank Down to 4.5V
Maximum 75V Boost Output
Two-Step Dimming via the H/L Pin
PWM Dimming via the PDIM Pin
Integrated P-Channel MOSFET Driver
for Switch Dimming
o Available in AEC-Q100 Grade 1
e Multi-Topology
o Supports Buck, Boost, and Buck-Boost
Topologies
e Low-Noise EMI/EMC
o Frequency Spread Spectrum (FSS)
o Configurable or Synchronizable
Switching Frequency (fsw)
e Robust Protection Suite
o Cycle-by-Cycle Current Limit
o Output Over-Voltage Protection (OVP)
o Open LED Protection
o LED String Anode/Cathode to
Battery/Ground Short Protection
o One or Multiple LED Short Protection
o Over-Temperature Shutdown
o Fault Flag Output (/FLT)
o Additional Features
o <5uA Shutdown Current
o <1mA Quiescent Current
o Configurable Current-Sense Reference
via an External Resistor
o External Loop Compensation
o Available in a TSSOP-28EP Package

APPLICATIONS

e Automotive Exterior LED Lighting
o Headlights
o Tail Lights
o Fog Lights
e Commercial and Industrial LED Lighting

O O O 0 O O

All MPS parts are lead-free, halogen-free, and adhere to the RoHS
directive. For MPS green status, please visit the MPS website under
Quality Assurance. “MPS”, the MPS logo, and “Simple, Easy Solutions” are
trademarks of Monolithic Power Systems, Inc. or its subsidiaries.
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ORDERING INFORMATION

Part Number* Package

Top Marking

MSL Rating**

MPQ2484UGF-AEC1 TSSOP-28EP

See Below

Level 2a

*For Tape & Reel, add suffix -Z (e.g. MPQ2484UGF-AEC1-Z).
**Moisture Sensitivity Level Rating

TOP MARKING (MPQ2484UGF-AEC1)

MPSYYWW
MP2484yU
LLLLLLLLL

MPS: MPS prefix

YY: Year code

WW: Week code
MP2484U: Part number
LLLLLLLLL: Lot number

PACKAGE REFERENCE

TOP VIEW
VIN [ 1] | 28] vce
EN [ 2 | | 27] NGATE
VREF[ 3 | | 26 | PGND
LSET[ 4 | | 25] cs
HL[ 5 | | 24 ] comP
PDIM [ 6 | | 23] IREF
DFSET[ 7 | | 22 ] ISET
GND|[ 8 | | 21 ] VFB
DMODE [ 9 | | 20] |cs+
ISETMD [ 10 | | 19 ] ICS-
SYNC [ 11 | | 18 | DIMO
FSPD [ 12 | | 17 ] VLED+
FSET [ 13 | | 16 | LEDSC1
JFLT [14 | | 15 | LEDSC2
TSSOP-28EP
MPQ2484U Rev. 1.0 MonolithicPower.com
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MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

PIN FUNCTIONS

Pin #

Name

Description

1

VIN

Power supply input. Connect a bypass capacitor from VIN to PGND to reduce noise.

EN

On/off control input and custom input UVLO setting. The EN pin can be driven by an
external logic signal to enable and disable the chip. Pull EN above 1.3V to enable the part;
pull it below 0.4V to shut down the part. Set a configurable input voltage (Vin) under-voltage
lockout (UVLO) threshold by tying a resistor divider from the input to the EN pin. Do not float
EN.

VREF

2.37V reference output. VREF is the reference for LED short detection. Bypass VREF to
GND with an external 1nF to 10nF ceramic capacitor.

LSET

Dimming duty setting for two-step dimming. If the H/L pin is pulled down to ground, the
LSET pin’s voltage determines the two-step dimming duty cycle. A resistor divider is tied
from VREF to LSET to set the two-step dimming threshold. If two-step dimming mode is not
used, float the LSET pin.

H/L

Two-step dimming control input. If two-step dimming is selected and the H/L pin is logic
high, then the LED output current is set to full scale (no dimming). If the H/L pin is logic low,
then the LSET voltage sets the two-step dimming threshold. If two-step dimming mode is
not used, connect the H/L pin to VREF. Do not float H/L.

PDIM

PWM dimming pulse input. If PWM dimming is selected, connect the H/L pin to VREF and
apply a PWM signal to the PDIM pin for LED dimming. When PDIM is pulled down to logic
low, switching stops and DIMO pulls high to turn off the dimming P-channel MOSFET.
Connect a ceramic bypass capacitor from the PDIM pin to GND when two-step dimming is
activated.

DFSET

Two-step dimming frequency setting. Connect an external capacitor from the DFSET pin
to GND. The internal source/sink current source charges and discharges the capacitor
repeatedly to generate a stable triangular wave. The LSET level is compared to the
triangular wave to output a PWM dimming signal. If PWM dimming is used, tie the DFSET
pin to ground using a 7.14kQ to 8.46kQ resistor. An 8.06kQ resistor is recommended.

GND

Signal ground.

DMODE

Dimming mode control input. If the DMODE pin is pulled down to GND, place an
additional P-channel MOSFET in series with the LED string to improve dimming
performance. This additional MOSFET can also act as a protection MOSFET in buck-boost
and boost mode. If this pin is logic high, the P-channel MOSFET driver is disabled. Do not
float DMODE.

10

ISETMD

Current-sense reference selection input. If the ISETMD pin is logic high, the LED current-
setting reference voltage (ICS+ - ICS-) is set between OmV and 100mV when the ISET
voltage (Viser) rises from 0.6V to 1.2V. This supports thermal derating when an NTC resistor
is tied from ISET to GND. If the ISETMD pin is pulled down to GND, the LED current can be
set at up to 200% of the nominal value when Viset rises from 0.6V to 1.8V. This feature can
be used for analog dimming.

11

SYNC

Synchronization input. If an external clock pulse signal is connected to the SYNC pin, the
frequency setting function on the FSET pin is disabled, and the chip synchronizes its
switching with the external clock. Ensure that the SYNC high level exceeds 1.4V and that
the low level is below 0.6V. Float SYNC if external synchronization is not used.

12

FSPD

Frequency spread spectrum (FSS) output ramp. Connect a capacitor from the FSPD pin
to GND, and connect a resistor between the FSPD and FSET pins to dither the switching
frequency (fsw) for spread spectrum. Remove the resistor if FSS is disabled. For more
details, see the Frequency Spread Spectrum section on page 44.

13

FSET

Switching frequency (fsw) setting. Connect an external resistor from FSET to GND to set
the internal fsw. Rrset (kQ) = 8333 / fsw (kHz). Do not float FSET.

MPQ2484U Rev. 1.0
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MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

PIN FUNCTIONS (continued)

Pin #

Name

Description

14

[FLT

Fault flag indicator output. The /FLT pin is an active-low, open-drain output. Connect an
external pull-up resistor to this pin. If a fault status is activated, /FLT is pulled down to GND.
If the system recovers and no fault status is detected for 30us, then the /FLT pin is released
and acts as an open drain.

15

LEDSC2

One or more LEDs short sense input 2. The LEDSC2 pin senses the LED string’s voltage
drop via a resistor divider. Short LEDSC2 and LEDSC1 to LED+ if this protection is not
used.

16

LEDSC1

One or more LEDs short sense input 1. The LEDSC1 pin senses a single LED’s voltage
drop via a resistor divider. Short LEDSC1 and LEDSC2 to LED+ if this protection is not
used.

17

VLED+

LED string anode input. The VLED+ pin is used for fault detection with other pins. If an
external dimming P-channel MOSFET is not connected, then short VLED+ to ICS-.

18

DIMO

Dimming P-channel MOSFET gate driver output. If the dimming P-channel MOSFET is
connected, then the DIMO pin drives the external P-channel MOSFET as a dimming switch.
Float DIMO if the external P-channel MOSFET is not connected.

19

ICS-

High-side LED current-sense negative input.

20

ICS+

High-side LED current-sense positive input. For full-scale LED current control, the
voltage between ICS+ and ICS- is regulated to 100mV.

21

VFB

LED string voltage feedback input. Connect a resistor divider from ICS+ to the LED string
cathode. The VFB pin is tied to the tap of the resistor divider to sense the LED string voltage
for over-voltage protection (OVP).

22

ISET

LED current setting. Connect an external resistor from ISET to ground. Viser can set the
reference voltage (Vrer) for the LED current regulator. When ISETMD is pulled down to
GND and Viset rises from 0.6V to 1.8V, Vrer rises from OmV to 200mV. This feature can be
used after setting a resistor on the LED light load, which allows the LED current to be
adjusted. When ISETMD is pulled high and Viser rises from 0.6V to 1.2V, Vrer rises from
OmV to 100mV. If the ISET pin is left floating, the current reference is fixed at 2100mV.

23

IREF

Biased current setting for ISET. The IREF pin sets the bias current (liser = 100 X lirer) for
the ISET resistor to improve accuracy. Tie a resistor from IREF to ground. Do not float
IREF.

24

COMP

Compensation connection. The COMP pin is the internal error amplifier's (EA’s) output.
Connect a resistor and capacitor network to this pin for system stability.

25

CS

N-channel MOSFET current-sense input. Tie a current-sense resistor from the N-channel
MOSFET source to PGND to sense the switching current and set the current limit. Add a
resistor/capacitor network between CS and the current-sense resistor to configure the slope
compensation.

26

PGND

Power ground. Ground return for the N-channel MOSFET’s current sense.

27

NGATE

Power N-channel MOSFET gate driver output. Connect NGATE to the gate of the N-
channel MOSFET.

28

VCC

8.5V internal regulator output. VCC supplies power to both control blocks and the N-
channel MOSFET’s gate driver. Bypass VCC to PGND with an external ceramic capacitor.
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MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

ABSOLUTE MAXIMUM RATINGS @

Thermal Resistance ® 6:n Oic

VIN 10 PGND ....coovveiiinciniciciinne. -0.3V to +50V TSSOP-28EP
VEB t0 PGND oo -0.3V to +80V JESD51-7...ceiiiiieeeeeee, 32....... 6....°C/W ©
ICS+, ICS-, DIMO to PGND........... -0.3V to +80V
VEBtO ICSH...ciiiiie, -6V to +6V Notes: _ _
ICS-t0 ICS+...coiiiiiiiieeeee, -6V to +0.3V 1 fﬁiﬁ's“teo?ﬁixnﬁ?ﬁem ;a;'tg?f a;ggfeecﬂn‘é”dfger;’eomr;‘:i’rz‘gsrart;‘;‘;
DIMO to ICS+ ............................... '12V to +03V damage the device. .
VLED+ t0 PGND oo -0.3V to +80V 2) The_maxim_um a_IIowabIe power dissipation is a fun_ction_of the
VLED+ 10 ICS+ oo -90V to +0.3V maximum junction temperature, T, (MAX), the junction-to.
ambient thermal resistance, 6;, and the ambient
LEDSC1, LEDSC2 to PGND......... -0.3V to +80V temperature, To. The maximum allowable continuous power
- dissipation at any ambient temperature is calculated by Pp
LEDSC1to LEDSC2.......ccceeevneennnnee. 6V to +6V (MAY) = (T (MAX) — 1) 1 B Exceeding the maximum
VCCtoPGND......coveiiie, -0.3V to +12V allowable power dissipation can cause excessive die
NGATE to PGND.............. -0.3Vto (Vcc + 0.3V) temperature, and the device may go into thermal shutdown.
CStoPGND ...t -0.3V to +6V Internal thteémal shutdown circuitry protects the device from
permanent damage.
PGND to GND ....covvvevvieiieiienn, -0.3V to +0.3V 3) Per AEC-Q100-002.
All other pins to GND ..........c.ccueeeee. -0.3V to +6V gg E’Aer AEC;leoojgéBSl - ttaver PCB. The val o
; fecinati — 2o easured on -7, 4-layer . The values given in
Continuous power dISSIpatlon """ (TA =25 C) @ this table are only valid for comparison with other packages
TSSOP-28EP ... 3.9W and cannot be used for design purposes. These values were
Junction temperature .............ccceeeveeeveenne.. 150°C calculated in accordance with JESD51-7, and simulated on a
° specified JEDEC board. They do not represent the
Lead temperature ...........cccccceeeveriincinnnne, 260°C performance obtained in an actual application, the value of 8,
Storage temperature................ -65°C to +150°C shows the thermal resistance from junction-to-case bottom.
ESD Ratings
Human body model (HBM) ................ Class 2 ®
Charged device model (CDM) ........ Class C2 ¥
Recommended Operating Conditions
Supply voltage (Vin) «.oooeevvveeeeeeennnnnns 4.5V to 45V
Max boost voltage ICS+ to PGND ............... 75V
Operating junction temp (T;).... -40°C to +150°C
MPQ2484U Rev. 1.0 MonolithicPower.com 7
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MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

ELECTRICAL CHARACTERISTICS

ViN = 12V, Ven = 2V, Ts = -40°C to +150°C, all voltages with respect to ground, typical values are

at Ta = 25°C, unless otherwise noted.

Parameters ‘ Symbol ‘ Condition ‘ Min ‘ Typ ‘ Max ‘ Units
Input Supply Voltage
Operating input voltage ViN 4.5 45 \%
X&'{,‘i’gf)et;‘r’ggﬁgﬁ lockout Vinuvio | Vi falling 36 | 39 | 42
Vin UVLO hysteresis VIN_uvLO_HYS 250 500 mV
Input Supply Current
Shutdown current Isp Ven = 0V, ICS+ floating 1 5 MA
Quiescent current (normal) lo No switching 0.7 1 mA
VCC Regulator

10V =Vin= 15V,

0.1mA = lcc £ 50mA
Regulator output voltage Vce 7.8 8.5 9.2 \%

15V = Vin 45V,

0.1mA < lcc< 35mA
Dropout voltage Vce_br ViNn = 4.5V, lcc = 50mA 520 1150 mV
Short-circuit current limit lcc_max Vce = 0V 55 100 150 mA
Vcec UVLO threshold Vce_uvio Vcc falling 3.6 3.9 4.2 \%
Vcec UVLO hysteresis Vce_uvio_Hys 235 500 mV
Reference Regulator
VREF output voltage Vrer ngV ;I:g 2 iggﬁ A 231 | 237 | 243 | v
?r:ﬁ;t':i((:)lrl;cwt current IREF_MAX VRer = OV 220 MA
Oscillator

100 2200 | kHz

Switching frequency fsw Rereq = 82.5k02 8 100 125

Rrreq = 17.8kQ 423 470 517 kHz

Rrreq = 3.3kQ 1870 | 2200 | 2530
Biased voltage at FSET VEseT 0.575 | 0.608 | 0.63 \%
Maximum duty cycle Diviax &CCSS +=_0\X 009V 92 | 95 | 98 | %
rSaynngCehmmzatlon frequency fsync fsyne < 2.2MHz 110% 170% | fsw
SYNC logic high threshold Vsvyne_H Vsvync rising 14 Y,
SYNC logic low threshold Vsyne_L Vsync falling 0.5 \%
EJSNGCWTC;?ATG? logic high tsync_pw_miN 200 ns
Frequency Spread Spectrum (FSS)
FSPD source current Irspp_source | DIM on, Vespp = OV 70 100 130 MA
FSPD sink current IFsPD_sink DIM on, Vespp = 2.5V 70 100 130 A
FSPD high flip threshold VEspD_H DIM on, Vkspo rising 11 1.2 1.3 Vv
FSPD low flip threshold VEspD_L DIM on, Vksep falling 0.52 0.6 0.68 Y
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MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

ELECTRICAL CHARACTERISTICS (continued)

ViN = 12V, Ven = 2V, Ts = -40°C to +150°C, all voltages with respect to ground, typical values are
at Ty = 25°C, unless otherwise noted.

Parameters ‘ Symbol ‘ Condition ‘ Min ‘ Typ ‘ Max ‘ Units
Enable (EN)
Logic enable threshold VEN_Losic_H | VEN rising 1.3 \Y,
Logic disable threshold Ven_toaic_L | Ven falling 0.4 \%
System enable threshold VEen_svs_on | VEeN rising 1.42 15 1.58 \%
Pull-up hysteresis current len_sys Hys |After the converter works 200 630 1000 nA
Hysteresis voltage VEN_SYS_HYS 50 150 300 mV
N-Channel MOSFET Driver
NGATE output voltage VNGATE Vec =8.5V 8 83 v
Vce = Vee_uvio + 50mV 35 V
NGATE pull-up resistor RpuLL-up | Vee = 8.5V, Vneate = OV 900 2000 mQ
NGATE pull-up resistor Rputt-up | Vee = Vneate = 8.5V 1300 2500 mQ
NGATE rising time © tR_NG Cneate = 10nF 30 ns
NGATE falling time © tr_NG Cneate = 10nF 30 ns
N-Channel MOSFET Current Sense Comparator
Leading-edge blanking time tcs_LEB 90 ns
Current-sense clamp voltage Ves_ciamp | Cycle-by-cycle limit 360 400 440 mV
Slpe sompensaton 0| jopp |Fampped e | 5 | 50 | w0 | w
Dimming P-Channel MOSFET Driver
tBhIl‘:ieSSethKjOItage UvVLO Vics+_uvio | Vics+ falling 7.9 8.5 9.1 Y,
E;gfeefe‘s’g'tage UvLO Vicss s 100 | 200 | 300 | mv
DIMO lowest output voltage Voo s 12V < Vics+ < 75V -12 -11 -10 \
with respect to Vics+ - Vics+ = Vics+_uvio + 50mV -6.5 Vv
DIMO peak source current Ibimo_source | Voimo - Vics+ = -8.5V 25 50 80 mA
DIMO peak sink current Ipimo_sink | Vbimo = Vics+ 30 50 65 mA
LED Current Regulation
Feedback reference voltage Vics_FB 100% scale, 5% 93 100 107 mV
ICS+ bias current lcs+ DIM off, Vics+ = 75V 170 250 MA
ICS- bias current lcs- -200 +200 nA
Biased voltage at IREF VIrRer 0.785 | 0.805 | 0.825 \%
Current gain IseT / IReF 95 100 105
{ﬁli-ghrgﬁjx current setting Viser_max | Vics_rs = 200mV 1.4 1.8 2.2 \Y/
lﬁlilhrgig current setting Viser min | Vics_re8 = 10mV 0.5 0.63 0.73 \Y/
VLED+ bias current Iviep+ 40 75 100 MA
Compensation
o e 1 | 4s | 5o [mav
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MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

ELECTRICAL CHARACTERISTICS (continued)

ViN = 12V, Ven = 2V, Ts = -40°C to +150°C, all voltages with respect to ground, typical values are
at Ty = 25°C, unless otherwise noted.

Parameters Symbol Condition Min Typ Max | Units
COMP source current Icomp_source |Vcomp = OV 200 570 1000 MA
COMP sink current Icomp_sink | Vecomp = 4.5V 200 570 1000 MA
Two-Step Dimming
H/L high-level threshold VHi_H VHuL rising 1.4 Y
H/L low-level threshold Vhi_L Vo falling 0.6 Y
DFSET source current IorseT_source | Triangular wave, Vorser = 0V 70 100 130 A
. Triangular wave,
DFSET sink current IDFSET_SINK Vorser = 1.5V 70 100 130 A
DFSET high flip threshold VDFSET_H VbFseT rising 1.122 1.2 1.278 \%
DFSET low flip threshold VDFSET_ L Vorser falling 0.56 0.6 0.64 \Y
PWM Dimming (Tie an 8.06kQ Resistor from DFSET to Ground, or Set Vprser = 1V)
PDIM pull-up current IPDIM Vi = 2V, Veoiv = 0V 3 5 MA
L . VbFseT +
PDIM logic high threshold VPDIM_H Vepiv rising 100mV \%
. . VDFSET -
PDIM logic low threshold VeDIM_L Vepim falling 100mV Y
PDIM to DIMO turn-on delay | tprwwm_peLay_on | Coimo-_ics+ = 7nF 3 VS
PDIM to DIMO turn-off delay |tpwwm_peLay_orr | Coimo- ics+ = 7nF 2 us
Current-Sense (CS) Reference Selection
ISETMD logic high threshold Visetmb H | ViseTmp rising 1.4 \
ISETMD logic low threshold Visetmo_t | Visermp falling 0.6 Y
ISETMD pull-up current liseTmMD Visetmp = OV 3 5 MA
Dimming Mode Selection
DMODE logic high threshold Vomobe_ H | Vbwmobe rising 1.4 Y
DMODE logic low threshold Vomope_ L | Vowmooe falling 0.6 \
DMODE pull-up current IomopE Vbwmope = OV 3 5 MA
Over-Voltage Protection (OVP) (without Fault Flag Indication)
OVP threshold with respectio | vegoye | (Vrs - Vics.) falling 124 | 117 | 11 | v
OVP hysteresis VFBovp_Hys 50 150 250 mV
VFB bias current Ivrs -65 +65 nA
Under-Current Protection (UCP) (for OLP and SCP, with Fault Flag Indication)
UCP threshold with respect to Vee_mope = 0V, i i )
Vicss Vucp (Vics. - Vics:) ising 70 50 30 mV
Short-Circuit Protection (SCP) (with Fault Flag Indication)
\S/IES threshold with respect to Vscp (Vics- - Vics+) falling -325 -300 -275 mV
Viep + falling 1.3 15 1.7 \%
VLED+ short threshold VieD+ scp (Vieo + - V'N). falling 1.1 1.5 2 v
(Viep+ - ViN) is almost equal 045 0 +0.1
to OV
MPQ2484U Rev. 1.0 MonolithicPower.com 10
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MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

ELECTRICAL CHARACTERISTICS (continued)

ViN = 12V, Ven = 2V, Ts = -40°C to +150°C, all voltages with respect to ground, typical values are
at Ty = 25°C, unless otherwise noted.

Parameters Symbol Condition Min Typ Max | Units
Clock
SCP fault activation delay time Only level | 4096 cycles
counter increases only when t
((jimming is on) y SCPDELAY Level | and VLED+ short 32 Clock
or level Il cycles
Short One or More LEDs Protection (Activated and with Fault Flag Indication in Vbomone = 2V)
Level |
|Ve|_E?>sc,1 - Viepscz| rising 20 80 150 mv
LED short threshold VLED_SHORT Level Il
evetth, . 70 | 180 | 270 | mv
|Viepsci - Viepsce| rising
I Clock
LED short fault activation delay | tLep_sHorT_peLay |Level | 4096 cycles
time (counter increases only
when dimming is on) Level Il 32 Clock
cycles
Thermal Shutdown
Thermal shutdown threshold © Tsp T, rising 170 °C
Thermal shutdown hysteresis © Thys 20 °C
Fault Recovery Timer
Hiccup delay time (counter t After a fault status is 8192 Clock
increases when dimming is on) Hiccup activated, except OTP cycles
Fault Flag (Open Drain)
/FLT output low voltage VELT L IFLT_sink = 1mMA 200 mV
/FLT leakage current IFLT LkG Ve = 5V 1 MA
Note:
6) Not tested in production. Guaranteed by design and characterization.
MonolithicPower.com 11
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mP5 MPQ2484U — 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL CHARACTERISTICS
Vin =12V, T; =-40°C to +125°C, unless otherwise noted.

Quiescent Current vs. Shutdown Current vs.
Temperature Temperature
0.74 1.15
0.72 1.10 /
~ 0.70 -~ —~ 1.05
< v ~ <:(L //_/
E 068 e = 1.00
=Y / 8 —T
-~ /| - "
0.66 0.95 |-
0.64 0.90
0.62 0.85
-50 -30 -10 10 30 50 70 90 110 130 -50 -30 -10 10 30 50 70 90 110 130
TEMPERATURE (°C) TEMPERATURE (°C)
V,y UVLO Threshold vs. Vce UVLO Threshold vs.
Temperature Temperature
4.3 4.3
4.2 4.2
S 4.1 S 41
o 4.0 9 4.0
= E
2 3.9 8' 3.9
> 38 > 38 —
! ——Rising
3.7 Falling 3.7 | Falling
= Rising | | |
3.6 k k k 3.6
-50 -30 -10 10 30 50 70 90 110 130 -50 -30 -10 10 30 50 70 90 110 130
TEMPERATURE (°C) TEMPERATURE (°C)
VCC Voltage vs. VREF Voltage vs.
Temperature Temperature
8.8 2.50
8.6 2.45
< 84
S < 240
g 8.2 ~
> g 2.35
8.0 >
—
78 2.30
76 | —Ivcc=omA 295
’ e |\/CC = 50mA
7.4 S — 2.20
-50 -30 -10 10 30 50 70 90 110 130 -50 -30 -10 10 30 50 70 90 110 130
TEMPERATURE (°C) TEMPERATURE (°C)
MPQ2484U Rev. 1.0 MonolithicPower.com 12
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mps MPQ2484U — 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL CHARACTERISTICS (continued)
Vin =12V, T; =-40°C to +125°C, unless otherwise noted.

EN System UVLO vs. EN Logic UVLO Threshold vs.
Temperature Temperature
1.8 1.6
1.7 1.4
S 1.6 S 1.2
9 15 9 10 =
> >
2 1.4 -2 0.8
4 0}
2 13 S 06
pd
W12 — w 0.4
Rising
11 Falling 0.2
1.0 S 0.0
-50 -30 -10 10 30 50 70 90 110 130 -50 -30 -10 10 30 50 70 90 110 130
TEMPERATURE (°C) TEMPERATURE (°C)
Switching Frequency vs. Feedback Reference Voltage vs.
Temperature Temperature
500 100.8
490 100.6
E 470 - %\ 100.2
& 20 £ 908 =" TN
450 = 996 NG
440 99.4
430 99.2
-50 -30 -10 10 30 50 70 90 110 130 -50 -30 -10 10 30 50 70 90 110130
TEMPERATURE (°C) TEMPERATURE (°C)
OVP Threshold vs. Temperature CS Cycle-by-Cycle Limit Voltage
With respect to V,cs, vs. Temperature
-0.85 402
-0.90 201
< -0.95 — “ N
< > 400 ~
= 1,00 £ N
8 -1.05 = 399 S
m o
o -1.10 2 398
> S
-1.15 ° 397
-1.20 > 396 \
-1.25 — —Rising \
-1.30 — Falling 395
-1.35 S 394
-50 -30 -10 10 30 50 70 90 110130 -50 -30 -10 10 30 50 70 90 110130
TEMPERATURE (°C) TEMPERATURE (°C)
MPQ2484U Rev. 1.0 MonolithicPower.com 13
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mps MPQ2484U — 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL CHARACTERISTICS (continued)
Vin =12V, T; =-40°C to +125°C, unless otherwise noted.

IREF Voltage vs. ISET to IREF Current Gain vs.
Temperature Temperature
1.2 100.6
11 100.4
< 10 100.2
T 09 $100.0 |——]—>
u i SN
> 08 = 998 \\\
4 N
0.7 £ 99.6 vy
0.6 99.4
0.5 99.2
0.4 99.0
-50 -30 -10 10 30 50 70 90 110 130 -50 -30 -10 10 30 50 70 90 110130
TEMPERATURE (°C) TEMPERATURE (°C)
DFSET F“p Threshold vs. FSPD Source/Sink Current vs.
Temperature Temperature
1.8 102
1.6 101
1.4 100
<
2 12 < 99 /
t 1.0 |— =——°FlipHigh 3 / ~
g ——Flip Low o %8 N
> 08— i o7 |-/ N
0.6 = 4 N
04 96
0.2 95
0.0 94
.50 -30 -10 10 30 50 70 90 110 130 -50 -30 -10 10 30 50 70 90 110130
TEMPERATURE (°C) TEMPERATURE (°C)
ISET Current-Setting Threshold
vs. Temperature
2.0
1.8
1.6
S14
=
>(“51.2 — ——VICS_FB = 200mV
10 | —VICS_FB=10mV
0.8
0.6
0.4
-50 -30 -10 10 30 50 70 90 110130
TEMPERATURE (°C)
MPQ2484U Rev. 1.0 MonolithicPower.com 14
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meSs

TYPICAL PERFORMANCE CHARACTERISTICS

MPQ2484U — 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

Buck-boost mode, 8 LEDs (Viep = 24V), Vin = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

EFFICIENCY (%)

92
90
88
86
84
82
80
78
76

Efficiency vs. Input Voltage vs.

Power Loss
8 LEDs, V gp = 24V, L = 10uH
‘ Efficiency
ﬁ\\\
~ —
// ILED=0.5A | —
47 ——ILED=1.0A )
e [LED=1.5A
N—
[ —
Power Loss

8 10 12 14 16 18 20 22 24 26 28 30

INPUT VOLTAGE (V)

12.0
10.5~

75 0
6.0 —
4.5 i
303

0.0

MPQ2484U Rev. 1.0

712212022
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MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

meSs

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

Steady State Start-Up through VIN

ILep = 1.5A ILep = 1.5A
v -
............................ 7
] ] S o e . [ - CH2: Vin B
CH2: Vieor P I S h
CH1: Vsw [ T P g b i | CH1: Vsw
e bt PSSt 1R e Pt i S s ST P
CH3: lLep [z CHS: ILep 3
CH4: I CH4: I EX.
Chi[“ 200V SICha| 20,0V SIM[2.00ys] Al Chi F 334V @il 20.0v  ®Ch2| 10.0v  wM[1.00ms A Chz 4  7.40V
Ch3[ 1.00 A OMEEN 5 00 A 06 Ch3[ 1.00 A a/Chd] 5.00 A <28
Shutdown through VIN Start-Up through EN
ILep = 1.5A ILep = 1.5A
. s
CH2 V”\/ CH2 \/[N » ...........
CH1: Vsw CH1: Vsw |71
CH4: IL - CH3: ILep B L
W i cHa: L et
CH3: ILep B i
Chi[~20.0V ®Cha[ 10.0V  AM[10.0ms A Chz A 3.20 V] Chil 20.0V  AEEB] 2.00V &MZ2.00ms A Cha &+ 1.48V]
Ch3[ 1,00 A Ow@E 5,00 A 05 Ch3[ 1.00 A ©8jCha] 5.00 A b
Shutdown through EN SYNC Function
ILep = 1.5A SYNC frequency = 2.2MHz, steady state
4 T
“ «
CH2 Ve BBF e R
CH2: SYNC [ o e e e
CHL: Ve L—J L
chtver b : : ] :
CH3: lieo I3 : : : : :
) CH3: ILep B
Chi[ 20.0V W@iE 2.00V A&M4.00us A Chz . 1.88 V] Chi[ 20.0V &[&iE] 2.00V WM 400ns| A Ch? + 2.68 V]
Ch3[ 1.00 A 9%Chd] 5.00 A 0 Ch3[ 1.00 A &28|Cha] 5.00 A b

MPQ2484U Rev. 1.0

712212022
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meSs

MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

SYNC In SYNC Out
SYNC frequency = 2.2MHz SYNC frequency = 2.2MHz
: = 1 H
............................ ‘_
CH2: SYNC 2 CH2: SYNC
I
orin e | AL CHL Ve AR
CH3: liep T /\ > CHS: e
it - :
: : : CH4: I : :
CH4: 1L 4 ; ; ; ; ; | ]
Chil| 20.0V ®&Ch2] 2.00V M[40.0us A| ch2 £ 2.32 V| Ch1| 20.0V &Ch2[ 2.00V M[40.0us A\ Ch4a & 6.50 4
@EE 1.00 A QRCh4] 5.00 A Q5 \ ].OOAQBWCH4| 3.00 A QB
PWM Dimming PWM Dimming
Dimming frequency = 100Hz, steady state Dimming frequency = 2kHz, steady state
CH2: Viep+ CH2: Viep+
CH1: Vsw CH1: Vsw
CH3: ILep - _ L CH3: ILep .
WO B B
CH4: I boommer e b e —--r o bd e end CH4: 1L (S, -—- e -
Gl 560V wcha 300 wM[To.0ms A ChT F  20.4 V] Wil 20.0V 8jCh2| 20.0V WM 400ps| A Chl &  20.4 V)
Ch3[ 1.00 A QChd] 5.00 A O Ch3[ 1.00 A QR{Ch4] 5.00 A Oy
PWM Dimming PWM Dimming
Start-up through VIN Shutdown through VIN
1 [T —
e ol 'I'I'l'I'I'I'I'I'M *
CH1: Vsw CH1:Vsw e W & & & | e ararer
, , lllllllll’l
CH3: ILep 3 .. .. .. CHA: 1L [Bfbed bl bl b ol Ll ad L
rﬂ? L Auliule
CH4: 1L = b bd Ld bd LA [ [1]: :
i i CH3: ILep E\_: _____________ H H T T
@ 20.0v =cCh2 10.0vV &M[10.0ms A Ch2 £ 7.40 V| Bl 20.0v &Ch2] 10.0V M20.0ms A Ch2 . 3.00V
Ch3[ 1.00 A QRChd] 5.00 A 6 Ch3  1.00 A €&{Ch4| S.OOAS;zsw
MPQ2484U Rev. 1.0 MonolithicPower.com 17
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meSs

MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

PWM Dimming PWM Dimming
Start-up through EN Shutdown through EN
b4 : M
d N[
: 4+
v B oo B :
CH1: Vsw [P CH1: Vsw »-l-l-m Y
| % % % m % S F - : o R e
CH4: IL [ : : : el CH4: Il A - ol oo s i
CH3: ILep 3 I"“ﬂ_ﬂ—‘ﬂﬂ"ﬂ—‘ CH3: ILep E\ﬂm g ]
: [Nl 20.0V ®cCh2] 2.00V M[10.0ms| Al Ch2 £ 2,60V : ®i 20.0V_&Ch2[ 2.00V M[10.0ms| A Ch2 L 1.76V|
Ch3[ 1.00 A QRChd] 5.00 A Ch3[ 1.00 A Q&Ch4[ 5.00 A OR
Two-Step Dimming Two-Step Dimming
Dimming frequency = 1.8kHz, steady state Start-up through VIN
T —— - — m—
7 E :
CH2: Viep+ CH2: Vin E’I
CHI: Vsw CHL vsy  [rpsiasiaen T R AN .
CH3: ILep CHS3: lLep 3 /1'” ’I‘ 1‘“ J 1‘ 1"‘
Ml i Illllll n
CH4: I : CHa: I [P AUCEUULSUUL LURUL LY
il 20.0V_ WCh2| 20.0V  AM[400ps| A Cha £ 23.6 V| Chi| 20.0V &jeE 10.0V M\2.00ms A\ Ch2 -5 §.00V|
Ch3[ 1.00 A QRCh4] 5.00 A 28] Ch3[ 1.00 A QR{Ch4] 5.00 A Oy
Two-Step Dimming Two-Step Dimming
Shutdown through VIN Start-up through EN
1 [T —— §
: s
CH2: Vin 2 ; CH2: Vey B {W IIII II|I I Ill
I
CHL Ve | " civee P LU
CH3: lLeo 3 CH3: leo [z k MM. «H II-H-HJ
TREE AUREPNTEAURTINTIEN:: I N SRR I
1“
mmummmuum" i”""“m (HEEET |
CH4: I 4 - e [ S CH4: I Y e armar ot o e b L ot b ] b ol L Ll L] ]
chi| “20.0v BCh2[ 10.0 V M4.00ms| A Ch2 v 3.60 V) Chi[ 20.0V gw| 2.00V M2.00ms A Ch2 & 2.36 5
Ch3l 1.00 A OnEHE 500 & 06l Ch3[ 1.00 A &(Chd[ 5.00 A 20
MPQ2484U Rev. 1.0 MonolithicPower.com 18
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mP5 MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

Two-Step Dimming No Dimming
Shutdown through EN LED open fault, steady state
+ . y
CH2: Ven i CH3FLT
CHL Vew o1, o s
N 15 «+
CH3: | E . . . : T . .
L CHL Vsw [ ! |
CH2: Vics+ |21
cHa: i | NS SULI—. CHATIL e o
Chi| 20.0v &fgp 2.00V M[400us| Al Ch2 W 840mV \ 20.0V  &Ch2[ 10.0V M 200ms A\ Chl -~ 20.8 V|
Ch3[ 1.00 A Q&Ch4] 5.00 A O35 Ch3] 5.00V &Chd4] 2.00 A O
No Dimming No Dimming
LED open fault, start-up LED open fault, shutdown
REF: Vin IR REF: Vv [r2f : : : w 1
A t S 4 .
CH3: /FLT [z RS ERRRS % ——— q CH3/FLT | .
CHl VSW ﬁ\ + Lo L B ] CHl sz ﬁ\ ¥ “ ¥
croves b S A
CH4: I i " et : CH4: IL  [Eprmmimtnsiment .
Chil| 20.0V ®&Ch2] 50.0 V M[200ms| A] Ch3 v 2.50V Chi[ 20.0V &fEip] 50.0V M 400ms A\ Ch3 -~ 2.50V|
Ch3[ 5.00V Bw 2.00 A €25 Ch3] 5.00V &Chd4] 2.00 A O
No Dimming No Dimming
LED open fault entry LED open fault recovery
« [ : “
CH3: /FLT 3 REEEEERERS - e 4 CH3:/FLT [Ed :
CH1: VSW CH1: VSW [ 1> _l
CH2: Vics+ |2 CH2: Vics+ (2]
CH4: 1L L b e . CH4: 1L p——— L
rch1| “20.0 v 'éw'c'hz'\' 10.0 V M|2.0drﬁ§. A|'(':|'13”\.' “is0v r’chﬂ' “20.0 v 'chh2| 100V 'N'lh.'oo'rhé' Al ch3 - 2 80V
Ch3] 5.00V &@EE 5.00 A 5 Ch3] 5.00V &EIE 5.00 A Q5
MPQ2484U Rev. 1.0 MonolithicPower.com 19
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meSs

MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless

otherwise noted.

PWM Dimming PWM Dimming
LED open fault, steady state LED open fault, start-up
REF: Vin 2t
CH3: /FLT |2
o
CH3: /FLT kB - 1.
CHL Vo | o T
‘ :
CH2: Vics+
CHL: Vsw [ '
CH2: Vics+ |21
CHAIL Ve CH4: IL — —
@l 20.0V_ ®cCh2] 10.0V M[200ms| A Ch1 £ 20.8 V| Chi[ 20,0V &Ch2[ 50.0V M[200ms| A Ch3 \  2.50 V|
Ch3] 500V ®Cha4[ 2.00 A Q8 Ch3[ 5.00V &@EE| 2.00 A Qf
PWM Dimming PWM Dimming
LED open fault, shutdown LED open fault entry
REF: Vn | | cH3/FLT |3
<«
cH3: AT B L
I P it : :
CHL: Vsw [ s :
e V‘CS‘ "_I_“
CH1: Vsw [ : :
CH2: Vics+ B
CHA 1L [ofrmsmapiantens e CHA: I - - - —
Chi[ 20.0V ®&iH 50.0V 4M[400ms A Ch3 J 2.50 V] Chi[ 20.0V ®Ch2[ 10.0V WM2.00ms A Chi 1 2.50V
Ch3[ 5.00V &Chd4] 2.00 A < Ch3] 5.00V Bw 5.00 A Qb
PWM Dimming Two-Step Dimming
LED open fault recovery LED open fault, steady state
| ‘ '
CH3: /FLT = o CH3: /FLT =
il
CH1: Vsw [T I i : : : CH1: Vsw  [W¥
CH2: Vics+ |2 CH2: Vics+ (2]
CH4: I E . : - + - : ; CHA: I J=f . : - .
chi| é0.0 V. BwCh.Z\ 10.0V M[2.00ms .A| Ch‘3 4 2.80 V| \ ZOOV .f’wCh2| 10.0V IVI\ZOOmS : A\ Ch1 - 24.8.\/
Ch3|l 5.00V &@GE 5.00A§-29w Ch3| 5.00V &/Ch4] 2.00 A OFf

MPQ2484U Rev. 1.0
712212022
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mP5 MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Buck-boost mode, 8 LEDs (Viep = 24V), Vin = 12V, fsw = 410kHz, L = 10puH, Ta = 25°C, unless
otherwise noted.

Two-Step Dimming Two-Step Dimming
LED open fault, start-up LED open fault, shutdown
H H b4 H H H . -
REF: Vin 'w . : : : : REF: Vin  [R2t
«
CH3: /FLT 3 R Tt 1 CH3:/FLT =3¢
CHL: Vew o — 3 N 1 cvirvew |t - 1o \
CH2: Vics+ | (27 S CH2: Vies: b oo
CHal 8 — CHa [ b
Ch1l 20.0v G[EEF 20.0v &M 200ms| Al Ch3 X 2.50V ERIT™ 360V REIE 0.0 v LM 300ms| A Chi & 2.70 V]

Ch3[ 5.00V &Ch4] 5.00 A <5

Ch3| 5.00V ®Ch4] 5.00 A Qb

Two-Step Dimming Two-Step Dimming
LED open fault entry LED open fault recovery
To .
|
CH3:/FLT 3.0 . o .. 5 weeesemereseamescems]  CH3: /FLT
CH1: Vsw CH1: Vsw
CH2: Vics+ CH2: Vics:
cHa i | - L —— : CRVEI EX ¢
Chi[ 20.0V &f@i# 10.0vV &M 400Ms A Ch3 +  2.50 V| Chil"30.0V  &#F 100V &M1.00ms A Ch3 7  3.40 V]
Ch3l _5.00v _s/chdl S.00 A <5 Ch2[ 5.00 v _®WChd[ 5.00 A 6
No Dimming No Dimming
One or more LED short faults, steady state One or more LED short faults, start-up

cHz: /LT |& A e _ REF: Vin

CH2: /[FLT  }=4

: : - : : : : CHL: Vsw [T et AR 1 D T N

SPORN ¥ B YT A T B TR

CH3: ILep
CH4: I o T CH4: L P T
Chi[ 20.0v »Ch2] 50.0v 4M[20.0ms A[ Ch1 / 18.8V Chi[ 20.0V wCh2, 5.00v M20.0ms A Chz %  2.20 V]
Ch3l 2,00 A HEIE .00 A <0 SEE  2.00 A <%Chal 5.00 A <6y
MPQ2484U Rev. 1.0 MonolithicPower.com 21
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mP5 MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

. . No Dimmin
No Dimming g
One or more LED short faults entry and
One or more LED short faults, shutdown
recovery
= =
REF: Vin &3] : w «
CH2: /[FLT : _ - - - - : ]
E
R | | | | | -.l
f Pt CHL Vsw [ LA
CHL Vsw |o e~
TN L ENENEN S
CHS ILED 3 CH3 ILED e i U S R S B
CHAILfs o : ' ST cHan B e
SRR AR AT R TR e A AR TY _ USTUNETU JUVE T STV
Ch3[ 2.00 A% Ch4[ 5.00 A ©F g:;{m{mﬂlnﬂm A‘ chz x 2.20¥
PWM Dimming PWM Dimming
One or more LED short faults, steady state One or more LED short faults, start-up
— —— - R
CH2: LT job— ' N — REF: Vin ﬁ”‘““‘“"m[ R R EETEEEEEEERE ERRRFEE
&
|| : : ol CH2: IFLT K2 1 i it
CHL: Vaw ﬁ\ - . 4 bl f i i i i i
: ; o SRV & : 1 : : N
I I | I |
CH3: | 3
tEe CH3: ILep M Ml “l “I
CH4: Il [t S - S CHa:IL I
Chil 20.0v G&[EGF 5.00V 5M20.0ms Al Chl N 22.4V Chil 20.0V &Ch2[ 5.00v &M20.0ms| A Ch2 % 2.20 V]
Chal _2.00 A O8Chd 500 A Of |_SIE _2.00aonchal 5 00ACw
PWM Dimmin PWM Dimming
One or more LEDgshort taults. shutdown One or more LED short faults entry and
ults, shu recovery
— — -
REF: Vi |®) w “
: : S—— CH2: [FLT
E
CH2: [FLT (2 -
CH1: Vsw : 1
CHL:Vew el = 0 N~ ]
CHS3: ILep 3 " : I| " - - ; CH3: Ieep l |I m'm"m’m
CH4: I E% - : - : ; CH4: I
@l 20.0V_%Ch2[ 5.00v M20.0ms A Ch2 7 2.20V Chil 20.0V AJeiF| 5.00 v  wME0.0ms| A Ch2 v 2.30 V]
Ch3[ 2.00 A QRCh4[ 5.00 A OR/ Ch3[ 2.00 A QRChd] 5.00 A Q8
MPQ2484U Rev. 1.0 MonolithicPower.com 22
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mps MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

Two-Step Dimming Two-Step Dimming
One or more LED short faults, steady state One or more LED short faults, start-up
T [
CH2:/FLT ¢ : : : : : : : ; REF:VIN |0 fenmmmsmmemssmnd + + o oo b
IR EEO I § :
CH2: [FLT
CH1: Vsw 3 .I. i i ! i ! i ! = - i ........
CHL: Ve | B B
CH3: ILep B ; |l ; ; ‘l ; |'| : L [' u
; ; : ; : : : ; : CH3: Lo
: : .(\ : : J[ : J‘I : 1 1 |
CHa: I [ I T — cHa: L |a ' i ‘
Wil 20.0V &Ch2[ 20.0V wM[20.0ms| A Ch1 & 24.8 V| Ml 20.0V ®WCh2| 5.00 vV 4/M[20.0ms| A Ch2 v 2.60 V|
Ch3[ 2.00 A Q&Chd[ 5.00 A QB _ch3| 3.00 As_?chh4\ .00 AT

Two-Step Dimming

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

One or more LED short faults, shutdown

recovery
REF: Vin |9 \««wmw CH2: [FLT
: : : 5
CH2: IFLT s
l A ] e
CHL Vew [ L o I
CH3: ILeo £ o Ll - II S |l CH3: ILep
| o [ y o (
CH4: | E] ] J J . P | |
T . ) S . . TSR CHA:lL =2 : : . .
WGl 20.0v sich2[ 500V wM[20.0ms| A[ Chz 5  2.60 V] Chil 20.0V AeiE 5.00v &M40.0ms A Chz v 2.10 V|
Ch3| 2.00AQBWCh4\ 5.00 A QFy Ch3[ 2.00 A QwCha] 5.00 A (28]
No Dimming No Dimming
LED+ to LED- short, steady state LED+ to LED- short, start-up
CH3: /FLT [P : _ _ _ _ _ | crzrT 7 7 i
CH3: Vin B j .............

CH2: Vieo+ 2%

. : : r

Chi[~T0.0V &Ch2[ 10.0v  &M|2.00[s A Ch1 5.40 ¥ @il 10.0V ®Ch2 5.00v A4M4.00ms A Ch3 £ 5.40 V|
500V _&/Chd 200 A R |_Ch3[_T0.0V _Fichd 2.00 A &0
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mP5 MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

No Dimming No Dimming
LED+ to LED- short, shutdown LED+ to LED- short entry and recovery

CH2: IFLT |2 ~ CH2: IFLT

A
CH3: Vn Pt T \.—

CHL1: Vsw
CH1: Vsw
CH3: ILep
CH4: I %4 : - - CH4: I : : 1 : :
S 10.0v ®Ch2[ 500V %M[10.0ms A Ch3 % 3.00V| Ol 20.0Y  %Ch2| 5.00V  5M40.0ms A Ch2 L S00mV|
Ch3[ 10.0V _&iCha4[ 2.00 A 00 Ch3[ 1.00 A ©#Ch4) 5.00 A €8
PWM Dimming PWM Dimming
LED+ to LED- short, steady state LED+ to LED- short, start-up
CH3: /FLT |® CH2: IFLT * : / R
..... S O SO cH3: v I

CH2: Vieo+

CHI: Vew ﬁTm—'T"—I—Il CHL Vew [ : /f““]“““

CHa:IL 3t CHa:IL 3
Chi[ 10.0V ®Ch3[ 16.0vV %M2.00ms A Chl 5 5.40 V| O] 0.0V %Chz| 500V SW4.00ms A Ch3 F  5.40 V)
5,00V _RiChdl 200 A < |_Cha[ 100V _aicha7.00 A 05l
PWM Dimming PWM Dimming
LED+ to LED- short, shutdown LED+ to LED- short entry and recovery

CH2: IFLT | S : CH2: JFLT

: : : : .
CH3: Vin Ex \h-——-———-———

(AL
CH1: Vsw ¥

T O CH3: ILep
CH4: I | ELELl : : CH4: 1.
S To0 v TREhE TS 00V T SMT0.0ms] A €h3 v 3.00 V] Chi[“20.0V WEGE 5.00V SIM10.0ms A Ch2 v 400mV]
Ch3[ 10.0V BJCh4| 2.00 A Q%W Ch3[ 1.00 A Q%Ch4] 5.00 A QF
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mps MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

Two-Step Dimming

Two-Step Dimming
LED+ to LED- short, start-up

LED+ to LED- short, steady state

v
CH3: /[FLT CH2: [FLT 27 J .
CH3: Vi - : : : :
CH2: Vieo+ 2 : : : ;
CH1: Vsw ‘l ’ l : l l I ) I ) I : ll CH1: Vsw [ —l
T T T = U N S g : :
N e . :
CHA: L[] e e wemed e e e e cHa L B ! a
Chi[ 10.0¥ #%Ch2[ 10.0V &M 400ps| Al Chl £ 7.40V| Ch1 10.0V _#%Ch2[ 5.00V_%M[20.0ms A[ Ch3 & 7.20V]
LRl _S.00 v sichda 2,00 A 0 |_SEE 0.0V _ichal 200 A 06
Two-Step Dimming Two-Step Dimming
LED+ to LED- short, shutdown LED+ to LED- short entry and recovery
Yo T
CH2: /[FLT CH2: /FLT
+
CH3: Vin
CH1: Vsw
CH1: Vsw '
CH3: lLep
—— o
CHa: I [ Mlli ) CHa: L BF S
Chil 10.0v #%cCh2[ 500V &M20.0ms A[ Ch3 % 2.60 V| Chi 20.0V  8Ch2[ 5.00 vV  GMA40.0ms & Chz 4  2.30V
_W 10.0 ¥V &Ch4] 2.00 A OF —W 1_00As-)sw(:h4| 5.00 A <26
No Dimming No Dimming
LED+ to PGND short, steady state LED+ to PGND short, start-up
: : : ; B
CH2: [FLT |2 ]
: : o CcH3:vin [P
I CH2: /[FLT  |Z;
CH1: Vsw j j ; ; j
CH3: lep |3 ' : e CHL:Vew [ ' . ' i ' ' .l
[ tm— e pobae 1 oo e : '..... : : . J_
CH4: I B ! 4 e ——‘ : CH4: 1L 3 S : r r—. :
Ml 10.0V  RChZ 5.00 v EMZ20.0ms A CRT 4 4.40 Vi [Ch 1 LR SCF R T R TN T R X 1Y
Ch3[ 10.0 A QRCh4] 2.00 A OFf Ch3[ 10.0V _&Chd4] 2.00 A w8

25
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meSs

MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

No Dimming
LED+ to PGND short, shutdown

o .

No Dimming
LED+ to PGND short entry

CH3: Vi CH2: /FLT
: : o CH1: Vsw
CH1: V. DI—I—I—I_I-T-'\\ s
W . - ERE CH3: lieo [P
CHa:lL faf : —— : cHa: I [af
@l T0.0V BiCh2[ 5.00V  A/M40.0ms A'I Tha T30y Chi| FINRY B Ch2| FGIRY M 400pus| Al IR TR
Ch3[ 10.0V__%WChd] 2.00 A 5 | _SE 1004 ouchal 5 0040w
No Dimming PWM Dimming
LED+ to PGND short recovery LED+ to PGND short, steady state
_ _
CH2: /FLT B
CH2: [FLT : : : : ]
CH1: V IDI“'"W m mﬁ m"
CH1: Vsw sw - : i i ?
CH3: ILeo CH3: lep |3t
CHa L P T O CHa:lL - |31 : : :
Chi1| 20.0v ®mcCh2[ 5.00V M[400us| & Ch2 £ 3.90 V| Wil 100V mCh2[ 5.0 M[20.0ms| Al Chl &  4.40 V|
1.00 A OBCh4| _5.00 A O Ch3[ 10.0 A QCh4] 2.00 A OQfy
PWM Dimming PWM Dimming
LED+ to PGND short, start-up LED+ to PGND short, shutdown
[ « I : \ L
4
cHa: vin [P CH3:vin [P
CH2: IFLT [zt : T : CH2: [FLT  ff—— :
CHL: Vsw [ : mm_ II"II : mm m“l CHL: Vsw Ij : W ﬂ : “\
CHAL e T R CH4 L =t
@l 10.0v_ wcCh2[ 5.00V wM40.0ms Al Ch3 & 6.80V il 10.0V  ®Ch2[ 5.00V wMA40.0ms A Ch3 v 3.20 V|
Ch3 10.0% __&iChd| 2.00 A O Ch3[ 10.0 V__S8Chd[ 2.00 A QR
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meSs

MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS

Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

CH2: /[FLT

CHL1: Vsw

CH3: ILep

CH4: I

CH2: [FLT

CH1: Vsw

CH3: ILep

CH4: I

CH2: [FLT

CH3: Vin

CHL: Vsw

CH4: I

PWM Dimming
LED+ to PGND short entry

Chil 20.0V &Ch2| 5.00V &M[2.00ms A Chz v 2.50V|

[OEE 2.00 A wChd[ 5.00 A €5
-

Two-Step Dimming
LED+ to PGND short, steady state

EX : : - . -
@ 10.0v ®ch2[ 5.00
Ch3l 5.00A OMChd 2,00

¥ M[20.0ms| A Chl & 7.20 V)
A L6

Two-Step Dimming
LED+ to PGND short, shutdown

B - . - ns -
chi[ 10.0v ®Ch2 5.00V

M[40.0ms Al Ch3 * 3.00V
10.0V__8Chd4| 2.00 A €25

CH2: /FLT

CH1: Vsw

CHS: ILep

CH4: I

CH2: /[FLT

CH3: Vin

CH1: Vsw

CH4: I

CH2: /[FLT

CH1: Vsw

CH3: ILep

CH4: I

PWM Dimming
LED+ to PGND short recovery

o ErALL L

M2.00ms Al Ch2 J

3.60 V|

2.00 A ©25(Chd] 5.00 A O

Two-Step Dimming
LED+ to PGND short, start-up

Ch3[ 100V _&(Cha] 2.00 A 5

| :

Two-Step Dimming
LED+ to PGND short entry

Chi| 20.0V &jCh2|

Ch3 1.00 A(m

MPQ2484U Rev. 1.0
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mps MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Buck-boost mode, 8 LEDs, Viep = 24V, Viv = 12V, fsw = 410kHz, L = 10uH, Ta = 25°C, unless
otherwise noted.

Two-Step Dimming
LED+ to PGND short recovery

CH2: [FLT

CH1: Vsw
CH3: lLen |33
LLEE LG
cHa: L b FL U U R e
Chi| “20.0V 'éw'c'hz'\ ENTRY M|1.oo'ri1§' A'|'(':|'~|2'.'f" 350V
Ch3[ 1.00 A st 5.00 A 5
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mps MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Boost mode, 12 LEDs, Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10pH, Ta = 25°C, unless otherwise
noted.

Efficiency vs. V| vs. Power Loss
12 LEDs, V gp = 36V, L = 10uH at 1A/0.75A,

22puH at 0.5A
96 8.0
Efficiency |
94 [ ——] ——— 70 ~
S 92 |t — 602
)]
>_
©) 90 = |LED = 0.5A 50 8
& 88 ILED = 0.75A 4.0 2
5 ge \\‘ ——ILED=1.0A 30 &
Lu'j 84 20 5
o
82 Power_Loss 1.0
80 0.0
8 10 12 14 16 18 20 22 24 26 28 30
INPUT VOLTAGE (V)
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meSs

MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Boost mode, 12 LEDs, Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10pH, Ta = 25°C, unless otherwise

noted.

CH2: VLep+
CH1: Vsw

CH4: I
CH3: ILep

CH2: Vin
CHL1: Vsw

CH4: I

CH3: ILep

CH2: Ven

CHL: Vsw

CH4: I

CH3: ILep

Steady State
ILeo = 1A

Chi| 20.0V RCh2[ 20.0V

M[2.00ps A| Chi J  22.4 V]

Ch3[ 1.00 A GRRE] 2.00 A <24

Shutdown through VIN

ILep = 1A

N R
Chi| .20.0V. BwCh.Z\ 3.00¥ M[10.0ms .A| Ché L 3.70 V|
Ch3| 1.00AQBw 3.00 A 8
Shutdown through EN
ILep = 1A
.............. i o
2 !

Chi| 20.0V A@iE 2.00 v
Ch3[ 1.00 A ©@%Chd[ 2.00 A 00

M[40.0ps| A Ch2 A 2.40 V|

CH2: Vin

CH1: Vsw

CH4: I
CH3: ILep

CH2: Ven

CH1: Vsw

CH4: 1L

CHS3: ILep

CH2: SYNC

CH1: Vsw

CH4: 1L
CH3: ILep

Start-Up through VIN

ILep = 1A

...........

|7

af [
Chi[ 20.0V &[&iF] 5.00V GM1.00ms A Ch? + 8.60 V]
Ch3[ 1.00 A &28|Cha] 2.00 A b

Start-Up through EN
ILep = 1A

Wi

Ch1l 20,0V Wi 2.00 v
Ch3[ 1,00 A <33/Cha| 2.00 A (b

M[2.00ms| Al Ch2 & 2.40 V|

SYNC Function
SYNC frequency = 2.2MHz, steady state

i

Chi| 20.0V &Ch3] 2.00 M 400ns| A Chi  28.0 V]
Ch3[ 1.00 A GAeEE] 2.00

Vv
A 6

MPQ2484U Rev. 1.0
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mps MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Boost mode, 12 LEDs, Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10pH, Ta = 25°C, unless otherwise
noted.

SYNC In SYNC Out
SYNC frequency = 2.2MHz SYNC frequency = 2.2MHz
Z = H H B H H =
4
CH2: SYNC 12 CH2: SYNC : :
il T
AL
CH1: Vsws CH1: Vsw ‘ " ‘ "
CH4: I L ;
CH4: I i : :
CH3 Lo PP : : : : : CH3: lken [BF ; ; : ;
: Chi[ 20,0V ®Ch2[ 2.00V M[40.0ps| Al Ch2 £ 2.92V Chi[ 20.0v &/Ch2[ 2.00V M[40.0ps| A Ch3 L 240mA]
chal 100 A Ca@E S 00 A 06l Ch3[_1.00 A <»[@hE 5 00 A &6
PWM Dimming PWM Dimming
Dimming frequency = 100Hz, steady state Dimming frequency = 2kHz, steady state
, _; e
CH2: Viep+
______ . . o . - I CH2: Vieo: [P e e
! ! ' ! : ‘ crtver bt
] + T _ Do I I et W e B I B
CH4: IL : : I : : ! CH4: I Bl e e PR o
R RENE : : : i
CH3: ILep T T CH3: Iteo [P el trardl
O 20.0v ®cCh2[ 20.0V M[4.00ms| A Ch3 £ 540mA| Chi| 20.0V &feip] 20.0V M 400us| A Ch3 £ S40mA
Ch3[ 1.00 A QRCha] 2.00 A @8 Ch3[ 1.00 A Q&Ch4] 5.00 A Q6
PWM Dimming PWM Dimming
Start-up through VIN Shutdown through VIN
=
............................ E
.............. 4
CH2: Vin | 2 AL — CH2: Vin
CH1: Vsw T CH1: Vsw
CH4: I 4 CH4: I
ch e b CHE e
Chi[ 20.0V WPl 5.00 vV  4/M[10.0ms A Ch2z - 9.90V SR 200V RS0V M0, oms) Al TR 370 v
_Ch3| 1.00A(_2“w{(2h4\ S.OOAS_}M Ch3| 1.00 A Q&{Ch4| 5.00 A Q5
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meSs

MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Boost mode, 12 LEDs, Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10pH, Ta = 25°C, unless otherwise

noted.
PWM Dimming PWM Dimming
Start-up through EN Shutdown through EN
= :
.............. b
CH2: Ven P e e CH2: Ven
CH1: Vsw i CH1: Vsw
CH4: IL i CH4: IL
CH3: ILep 3 - - - | ; ; CH3: ke Bt = = = e L e ;
Chil| 20.0V &Ch2[ 2.00V &M[10.0ms A| Cch2 £ 2.40 V| EwIVIHO.OI‘nS A\ Cch2 2.40 V]|
Ch3 1.00 A QEIEE] 2.00 A <26 Ch3/ 1.00AQ 2.00 A OQFw
Two-Step Dimming Two-Step Dimming
Dimming frequency = 1.8kHz, steady state Start-up through VIN
——————— e ———
o
CH2: Viep+
CH2: Vin
CHL: Vsw CH1: Vsw
CH3: ILep ! CH3: lteo I3
T e L
CH4: IL e e T CH4: 1L |3 L L L
Chil| 20.0V ®mcCh2[ 20.0V M[400us| A Ch3 5 460mA] Ch1l 20.0V  AeiE]| 5.00 v M[1.00ms| A Ch2 & 7.10V|
@EE 1.00 A QRCh4] 5.00 A Q5 Ch3[ 1.00 A Q&Ch4[ 5.00 A OR
Two-Step Dimming Two-Step Dimming
Shutdown through VIN Start-up through EN
—1 [T = Y
: : .
1 cH2zvan |2
CH2: Vin 2 X
CHL: Vow  FilIMLILILARALIRRLL LG
= e ol rr
: : : H"ll CH3: ILep E\ ;
AT S ol il B
R S SRR R T cHa L PE—TT A e
Chl| 20.0V ®mcCh2[ 5.00V M4.00ms A Chz . 4.00 V| Ol 20.0V  BCAZ| 2.00 v  GM1.00ms A Ch2 4 2.53 V]
1.00 A Q8Cha] 5.00 A <8) Ch3/ 1.00A%h4| 5.00 Byl
MPQ2484U Rev. 1.0 MonolithicPower.com 32

712212022

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



meSs

MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Boost mode, 12 LEDs, Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10pH, Ta = 25°C, unless otherwise

noted.

CH2: Ven

CHL1: Vsw

CH3: ILep

CH4: I

REF: Vin

CH3: /[FLT

CHL: Vsw

CH2: Vics:

CH4: I

CH3: /[FLT

CH1: Vsw

CH2: Vics+

CH4: I

Two-Step Dimming
Shutdown through EN

)

7y 90 O N A AN N S O W

BN 20.0V ®Ch2| 2.00V AM[1.00ms A Ch2 v  2.52V
Ch3[ 1.00 A 9%Chd[ 5.00 A 0

No Dimming
LED open fault, start-up

T ——
Y
| &
B
=
“
3
il 20.0V_ WCh2| 50.0V  &M[200ms| A Chd £  1.40 Al
Ch3[ 5.00 V__8Ch4[ 2.00 A 4
No Dimming
LED open fault entry
T ——
o
|3
Chi[ 20,0V &Ch2| 20.0V  &/M[2.00ms A Ch3 v 1.40 V

Ch3[ 5.00 vV &@GE] 2.00 A 5

CH3: /[FLT

CH1: Vsw

CH2: Vics+3
CH4: 1L

REF: Vin

CH3: /FLT

CH1: Vsw

CH2: Vics+

CH4: I

CH3: /FLT

CHI1: Vsw

CH2: Vics:
CH4: 1L

No Dimming
LED open, steady state

ST N

Chi| 20.0V AjeE] 20.0 v
Ch3[ 2.00V__&|Cha] 2.00 A b

kL)

M200ms| A Chi J 24.0 V]

No Dimming
LED open fault, shutdown

E:::| o 1

PR

B

EX
Chi|_20.0V _&Ch2[ 50.0V
®EE 5.00V__&/Chd[ 2.00 A 06

-

M400ms| Al Ch2 . 28.0 V|

No Dimming
LED open fault recovery

=

1]

7y

A

M2.00ms| A Ch3 /7 3.80V

Ch3| 5.00V _&(Cha] 2.00 A 25
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meSs

MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Boost mode, 12 LEDs, Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10puH, Ta = 25°C, unless otherwise

noted.
PWM Dimming PWM Dimming
LED open fault, steady state LED open fault, start-up
4 =
CH3: IFLT
......................... REF: Vin | B
......................... ¥
o cH3 /LT Pt
CH1: Vsw 1 % TR IRERPPINE ISPV S VS SRR E RPN S
CHL: Vsw [
CH2: Vies: | ‘ ‘ ‘ | CH2: Vies:  [2f
CH4: I = e : : : “
e T CHA: Il [P _ e e \
Chil| 20.0V &Ch2] 20.0V M[200ms A| Chl £ 24.0 V| \ 20.0V  &Ch2[ 50.0V M[200ms A\ Ch4 - 1.40 A
500V ®Chd][ 2.00 A <54 Ch3[ 5.00V &/Ch4] 2.00 A QR
PWM Dimming PWM Dimming
LED open fault, shutdown LED open fault entry
Y — [ —— —
o } g
CH3: /FLT |3
REF: Viy E nd |
CH3: [FLT ' I 1 | B BEBR BB
N PP S U S D CHL: Vew
CHL: Vsw [y it . . {
< |
CH2: Vics+ 2] CH2: Vics+
. Lo
CH4: I 4 CH4: 1L P e A :
Chil| 20.0V ®&Ch2] 50.0V M[400ms| A Ch2 % 28.0V M2.00ms A Ch3 . 1.40 V|
@EE 5.00V &ICh4] 2.00 A Q5 Ch3 5.00V &/Ch4] 2.00 A OF
PWM Dimming Two-Step Dimming
LED open fault recovery LED open fault, steady state
1 T e SamaEEEEs
’ - :
CH3: /FLT |z - CH3: /FLT  |3¢
o
CHL1: V. AR
CH1: Vsw sw ﬁ\
CH2: Vics+ : : f = CH2: Vicss+ Ext ‘ :
CHA: | [ifeerrreerheed e ol b o CHA L s —
Chi[™ 200V TREiE 20.0 v M[2.00ms A ChZ £ 3.80 V| Chi| 20.0v &/Ch2[ 20.0V M 200ms| A Chl 5 22.0V|
_Ch3| 5.00 vV EBChd 2.00A§-29w Chz 5.00V &[E5E] 2.00AS;25w
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mps MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Boost mode, 12 LEDs, Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10pH, Ta = 25°C, unless otherwise
noted.

Two-Step Dimming Two-Step Dimming
LED open fault, start-up LED open fault, shutdown
= | SRS
REF: Vin | ke : : REF: Vin |2 : |
CH3: /FLT ‘ ‘ ‘ ‘ ‘ '
& CH3: IFLT | —
CHLVaw | — e —t— CHL Vaw o | 1 1 1 1 c——— |
CH2: Vics+ | 125
............................ CH2V\CS E\
........................ 4
CHa: I = —— — CHalL = s e
chil™ 20 0 v R 50,0V M[200ms| A Chd £ 2.12 A Chi1| 20.0V ®Ch2[ 50.0V M[400ms| A Chz L 31.0V|
Ch3| 5.00V ®Ch4] 2.00 A O 5.00V  BCh4] 2.00 A O
Two-Step Dimming Two-Step Dimming
LED open fault entry LED open fault recovery
v v
’ -
CH3: /FLT CH3: /FLT |z
CH1: Vsw CH1: Vsw
CH2: Vics+ CH2: Vics+ [P
CH4: IL CHa I |ap—eermlled L L L L e L L L
Chi[ 20.0V ®@i# 20.0v 4M[1.00ms| A Ch3 - 3.30V
Ch3[ 5.00V BChd] 2.00 A 4 Ch3[ 5.00V BChd] 2.00 A 4
No Dimming No Dimming
One or more LED short fault, steady state One or more LED short fault, start-up
U f f : Cu
CH2: [FLT 1= : : 5 ; ; REF: Vin ¥ . y r
l I I I “ CH2: IFLT |z
CHl:VSW 1 ““‘!!'!I!!'!!!!
S U S ST CHL Vsw I
I I I ﬂ S N
CH3: ILep (34 : . - . . CH3: ILeo | S T | 1 \ ..... |
CH4: I E) ‘F m ﬁ ~ f : P - CH4: I 4
Chil 20,0V  wiE S5.00v  aM10.0ms A ChT % 22.0V Chil 20.0%  #Ch2 5.00v  &M20.0ms A Ch3 \  480mA
Ch3[ 1.00 A QWCha[ 5.00 A 5 O 1.00 A QRCh4] 5.00 A <25
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Boost mode, 12 LEDs, Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10pH, Ta = 25°C, unless otherwise

noted.
No Dimming
One or more LED short faults, shutdown
To
. :
REF:Vin [t AN ;
P
CH2: IFLT |z :
\L'
CH1: Vsw
A T 1 f :
CH3: lep |3t | J j |
CH4: I E}
Sk 20.0V  8jCh3 vV URIM20.0ms| A Ch2 & 2.80 V]
Ch3\ 1.00AQBwCI‘I4| 5.00 A QB
PWM Dimming
One or more LED short faults, steady state
=
CH2: [FLT 2 S S S S
: =
CH1: Vsw [ | I e
fl il [l i
CH3: leo [P} I ; ¥ '
CH4: I a
Chi[ 20.0V &&iF 5.00V WM20.0ms A Chi 1 22.0V]
Ch3[ 1.00 A GRChd] 5.00 A O
PWM Dimming
One or more LED short faults, shutdown
W
: b
REF: Vin | Gk N‘"
: <
CH2: IFLT =
£
CHL Vsw [l M~
- | 1 | 1 [
CH3: ILep B = 4 - L
R T P R R S
CH4: It |3 fakmsaimmadcomiamad L _ : :
@ 20.0V  AChZ 5.00V  wMA0.0ms A'|'ch2 5 2.80V
Ch3[ 1.00 A Q8jCh4[ 5.00 A Q%

CH2: /[FLT

CHL: Vsw

CH3: ILep

CH4: I

REF: Vin

CH2: [FLT

CHL1: Vsw

CH3: ILep

CH4: I

CH2: [FLT

CHL1: Vsw

CH3: ILep

CH4: I

No Dimming

One or more LED short faults entry and

recovery

Wik 20.0V  mChZ[ 5.00 v

Ch3[ 1.00 A QRCh4] 5.00 A R

M40.0ms| A Ch2 W 2.80V

PWM Dimming
One or more LED short faults, start-up
1 e
B
7 m | :
| il
d
| (33 i | ;
=)
Chi[ 20.0V ®&Ch2[ 5.00V M[20.0ms| A Ch3 % 480mA
1.00 A QBCh4[ 5.00 A 8

PWM Dimming

One or more LED short faults entry and

recovery

B M o A A o T A Il :l ] 1 |llnlnlll|
B | i | |

IENEHII\EI!HIEH A [ i - T |
EX : * : - - .

W 2670V WER S B0 v BME0.0ms Al Che 280 V)
|_cha[ 100 Ao Che 500 A O
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Boost mode, 12 LEDs, Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10pH, Ta = 25°C, unless otherwise

noted.
Two-Step Dimming Two-Step Dimming
One or more LED short faults, steady state One or more LED short faults, start-up
[ : : [T}
CH2: /FLT E\. ........................... REF: Vin Ew :
I ‘ I_ CH2: IFLT o : S
CH1: Vsw g I ' | ]””
CH3: leo | : l J l
CH3: Ikep  3F ¢ : -
; | | : | f ; : K | 1:
CH4: I [ ) o i ! ; CH4:IL = ; L o e
Chi| 20.0V &/Ch2[ 5.00V M20.0ms| Al Ch3 5 660mA} Chi1] 20.0V Bw| 5.00 V M20.0ms| A Ch2 v 1.40 V|
ORE 1.00 A Q&Ch4[ 5.00 A OFf Ch3 1.00 A QRChd] 5.00 A 06
. . Two-Step Dimming
Two-Step Dimming One or more LED short faults entry and
One or more LED short faults, shutdown
recovery
= = :
7 .
REF: Vi JFip N cHz2: /LT 2t Y
: “
CH2: IFLT =%
B I B CH1: Vsw : s -
CHL: Vew | | . \I J
L | | .
CH3 |LED 1_3\ ........ A1 7 d CH3 ILED 1
] l l O # F
CHA: Il [ - | — CH4 It ot ! Lot L8 o—
20.0V Bw':h2| 3. M\40.0ms A| ch2 75 3.10 V| Ch]\ 20.0V Bw':h2| 5.00V M\40.0ms A\ Ch2 1.60 VI
Ch3\ 1.00A§29wch4| 3. L 26w 1.00 AQf’wCh4| 5.00 A Oy
No Dimming No Dimming
LED+ short to LED-, steady state LED+ short to LED-, start-up
T T
CH2: [FLT =t . REF: Vin lﬁ'*-"'M“"m-*v-*m“-'I
................ i CH2: /FLT > +
CH1: Vsw T : I
i CH1:Vsw [m
CH3: lieo PP :
CH3: lLep
----- B ] P e e 5 b il ek b | AP
CH4: I - . - - ——] CH4: I ) e
Ci‘lﬂ. 0.0 v 8Ch2[ 5.00 v M\Zooms A] Chl 5 8.60V| Chi| 10.0V &Ch2[ 5.00V M20.0ms A Ch2 . 1.80V|
Ch3| 1.00AQBW 2.00 A QRF 1.00 A 25/Chd] 2.00 A Q6
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mps MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Boost mode, 12 LEDs, Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10pH, Ta = 25°C, unless otherwise
noted.

No Dimming No Dimming
LED+ to LED- short, shutdown LED+ to LED- short entry and recovery
................. y :
REF: Vin [ CH2: [FLT
+

cH2: IFLT Pt

I ’ i | I i ] CH1: Vsw
CHL: Vsw foi : ZI g SR

CHS: ILep =L CH3: ILep
L] " 1] ] - ]
CH4: I [ — “ CH4: IL P el :
Chil 10.0V &/Ch2[ 5.00V &M20.0ms Al Ch2 + 3.00 V] Chil 20,0V  #WCh2| 5.00V &M40.0ms A ChZ v 2.80 V)
Ch3[ 1.00 A 28jCha] 2,00 A €25 Ch3[ 1.00 A QR@RE| 5.00 A <28
PWM Dimming PWM Dimming
LED+ to LED- short, steady state LED+ to LED- short, start-up
b4 b4
CH2: IFLT | REF: Viy [0 pommsstssmssssnsimen
" p
n Il Il a4  cH2 /LT e
CH1: Vsw 1 U} | . ‘“ n
: CH1: Vsw
CH3: liep 37 : : :
: CH3: ILep
CH4: I CH4: I 4 . . - . . .
Chil 10.0V RCh2[ 5.00V WM20.0ms A Chi f 8.60V Chi[ 10.0V ®WCh2[ 5.00V A&M[20.0ms A Chz . 1.80 V]
Ch3| 1.00AQBw 2.00 A 2By ﬂ 1.00 A QRChd| 2.00 A O
PWM Dimming PWM Dimming
LED+ to LED- short, shutdown LED+ to LED- short entry and recovery
: - : o — :
L B S w .
REF:VIN G . o CH2: JFLT 1

CH2: [FLT [z

. : . CH1: Vsw !
CHL: Vew ki : : ||\ : N o M D I : : " (s

CH3: | 131
CH3: lieo P L : x : : : ;
" " L C O N 1 |
cHa: I fa CHa: I SRR IR S ?
Chil 10.0V &Ch2[ 5.00V &M20.0ms A Ch? £ 3.00V Chi[ 20.0V ®WCh2[ 5.00V A&M@0.0ms A Chz . 2.80 V]
Ch3[ 1.00 A Q&ICh4[ 2.00 A QR Ch3/ 1.00AQBM 5.00 A €A
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mps MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Boost mode, 12 LEDs, Viep = 36V, Vin = 12V, fsw = 410kHz, L = 10pH, Ta = 25°C, unless otherwise
noted.

Two-Step Dimming Two-Step Dimming
LED+ to LED- short, steady state LED+ to LED- short, start-up
RN : Y
CH2: [ELT 2% : : : REF: Vin Sihirriimisaminus skt SRS O U
== BT e e e meffromnss cH2: IFLT  Eot 1 i b
«
CH1: Vsw y) ; ; ; [ I ] ; I
: : : : CHL: Vsw D""‘"—"‘"—"""""‘"“""" e
e e b : : : : : : :
CH3: liep  ®
ERREER R RERRY| I 155 A T TS
CH4: I : CH4:IL = : : : : : :
rchu 10.0¥V ®Ch2[ 5.00V %M40.0ms| A Chl J 5.40 V]| Wil 10.0V_ WCh3] 5.00V M[20.0ms| A ChZ L 1.40 V|
Ch3| 1.00AQB\4 2.00 A QR |_Ch3[ T.00 A ORichal 5,00 A 06
Two-Step Dimming Two-Step Dimming
LED+ to LED- short, shutdown LED+ to LED- short entry and recovery
— : : ; : : -
oo : S b
REF: Vi [Rif " : : CH2: [FLT e
- +
CH2: [FLT  §Z{
CH1: Vsw T \
- : CH3: ILep
CH3: ILep : : : : ;
| | | | e R [l |
cHa: L et : — : : cHa: L fot ‘ ! —— : '
Chi[ 10.0V &/Ch2[ 500V wM40.0ms| A Ch2 -~ 3.10V| Chi[ 20.0v ®Ch2[ 5.00V M40.0ms| A ChZ L 1.60 V|
ﬂ 1.00 A CRChd] 2.00 A O 1.00 A QBCh4[ 5.00 A QR
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FUNCTIONAL BLOCK DIAGRAM

VCC » Ve Driver :
1 ; ]
] ]
%
i cc Vi — UVLO Slope Fault : cs
! i Compensation l?
: :
1 L—D PGND
EN 1 bt + Enable Current 1 !
U wsvi_| /. Control ™ Limit =
v fussv 1
] |
! ry H
: 13v—: Logic !
Enabled |
FLT [:]—L " PWM Y ] comP
| Comparator ———————¢ |
! FaultFlag | .. 400mv '
' Driver H
] |
] |
- |
SYNC [:_"' Oscillator T H
\ |
: 4 * |—|;| ICS+
: 12v Fault :
H DIM A 8.5V Supply !
FSET L i
: Vee :
' |
1 ]
] ]
1 ]
1 ]
FSPD [ h :
] R ]
! « -+ [EAY | Current-Sense Amplifier | !
] B |
! @ 1.2V/2.4V @ _—I_ J !
| 1.2v |
1 ]
1 ]
e gz v b -
T IREF
' Vee '
1 0.1v |
' i
H/L
¢|—;—> | ¢| ISET
AR
LSET [ B '
; ' = || :?l ICS-
PDIM : ComDpIa’\xl:ator foor o= P-Channel :
MOSFET DIMO
: lese l !—_|>_ Driver _[2]
H v 0.1v * f H
DFSET oM | Faut |
T ISETMD :
H 1.2V/0.6V les: i
! @ ovpP + !
: B Detection J—L1 VFB
| - ]
1 ]
ﬁ ISETMD Vin !
ISETMD 1 Detection 1 :
: VLED+ . !
! Protection ~ Short !
DMODE ; |
> Detection |
DMODE [;]— Detection Management !
1 les |
i __ [ucpiscp 7 b1 VLED+
! — I Detection y H
ermal o 1
GND ['jl Detection o !
: :
H - LED Oneor |—]LEDSC1
: Fault ~———— More Short |
H DMODE —1 Detection —L1 LEDSC2
]
|
|
1

<
z
--F---
ﬁ
v]
(o]

JUL .
Channel

Figure 4: Functional Block Diagram
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OPERATION

The MPQ2484U converter can support three
single-channel LED driver configurations: boost
mode, buck-boost mode, and low-side buck
mode.

VCC Regulator

An internal low-dropout (LDO) regulator outputs
a nominal 8.5V VCC supply voltage (Vcc) from
the VIN pin. This supplies power for both
control blocks, as well as the N-channel
MOSFET gate driver. The VCC regulator
features a 100mA current limit to prevent short
circuits on the VCC rail. Place a 1uF to 10uF,
low-ESR ceramic bypass capacitor from VCC to
PGND.

The VCC supply cannot maintain an 8.5V
output once Vv drops below 8.5V. VCC can
only be powered from VIN if V|y exceeds 8.5V,
with the highest driver capacity possible. When
VN is below 8.5V, choose a MOSFET with a
lower Vgs tv. VCC can also be powered by an
external auxiliary supply that meets its voltage
limit.

Under-Voltage Lockout (UVLO)

Under-voltage lockout (UVLO) prevents the
device (and certain blocks) from operating at an
insufficient supply voltage. There are three
internal, fixed UVLO comparators that monitor
V|N, Vcc, and Vics+.

If either Vv or Vcc falls below their respective
UVLO threshold, the MPQ2484U stops
switching. Because the dimming P-channel
MOSFET driver is powered from Vicss+, this
MOSFET shuts down if Vics+ drops below its
UVLO threshold.

If Vin falls below 3.9V, all switching is disabled.
Then the COMP voltage (Vcowme) is pulled down
until Viy exceeds 4.15V.

Similarly, if Vcc drops below 3.9V, then
switching is disabled and Vcowme is pulled down
until Vec exceeds 4.135V.

Since Vcc is the internal LDO output from VIN,
the actual Vcc is determined by Vi and the
VCC regulator’'s dropout voltage. The dropout
voltage depends on the load current drawn from
VCC. For applications with a higher switching
frequency (fsw) or larger MOFFET driving
capacity demand, there may be a rise in the

VCC regulator’s dropout voltage. If this occurs,
Vce may reach its UVLO threshold before Vi
when V) drops.

If the converter’s output voltage (Vics:) drops
below 8.5V, then DIMO is pulled up to ICS+ to
turn off the dimming P-channel MOSFET until
Vics+ exceeds 8.7V. If Vics+ UVLO occurs, the
device’s performance is not affected.

In buck mode, VICS+ provides the input voltage,
so ensure that Viy exceeds Vics: uwio if the P-
channel MOSFET is supposed to act as a
dimming MOSFET. Note that the device can
still operate in dimming mode without the
dimming MOSFET. A dimming P-channel
MOSFET is recommended for buck mode.

On/Off Control and Custom Input Under-
Voltage Lockout (UVLO)

When EN is driven above its logic threshold, the
VCC regulator is activated. Once Vcc exceeds
its UVLO threshold, it starts to provide power to
the internal control circuitry, and the integrated
EN comparator begins operating.

If the EN voltage (Ven) exceeds the
comparator’s upper threshold (typically 1.5V),
the converter is enabled, and soft start (SS)
begins. If Ve falls below the comparator’s lower
threshold, then the converter stops switching;
however, the VCC regulator and control
circuitry continue working until the EN pin is
pulled below its logic threshold (<0.4V). Then
the chip enters shutdown mode while
consuming a tiny input current.

In addition to providing standard on/off logic
control, the integrated EN comparator allows
the EN pin to set a custom input UVLO
threshold by placing an external resistor divider
from VIN to GND (see Figure 5).

Vee

MPQ2484U

1
1
1
1
1
1
1 -—
1

1

1

I EN Comparator

@ +

- Activate Converter

Activate the VCC
Regulator and Control
Circuitry

Logic
Enable

Figure 5: Custom Input UVLO Set by EN

MPQ2484U Rev. 1.0

MonolithicPower.com 41

7/22/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2022 MPS. All Rights Reserved.



meSs

MPQ2484U - 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

Ven is achieved via the resistor divider ratio
from VIN. When Ven reaches the UVLO rising
threshold for the integrated EN comparator
(about 1.5V), the converter starts switching.
Meanwhile, an internal 0.63pA pull-up current
source is enabled to source current out of the
EN pin.

When Vv drops to disable the converter, Ven
must drop below the EN comparator's UVLO
threshold. This means that Vv must stay above
the UVLO threshold to overcome the hysteresis
from the 0.63pA pull-up current, as well as the
inherent  150mV  hysteresis of the EN
comparator. As a result, the actual hysteresis
can be set independently without changing the
rising UVLO threshold.

Start-Up

If both Vv and Ven exceed their UVLO rising
thresholds, the internal LDO starts to charge
the VCC capacitor. As Vcc rises to reach its Vcc
UVLO threshold, the internal control circuitry
and reference block operate. Once Vi, Vcc,
and Ven are enabled, the MPQ2484U begins
switching. Internal soft start (SS) is
implemented to prevent the converter’s output
voltage and current from overshooting during
start-up. Once Vics+ exceeds its UVLO
threshold, the P-channel MOSFET is used as a
dimming switch.

VREF Output

The MPQ2484U provides a 2.37V reference
voltage (Vrer) on the VREF pin. Connect a 1nF
to 10nF ceramic capacitor from VREF to GND.
This reference can only source up to 80pA of
current. Vger can set the LSET level via a
resistor divider for two-step dimming, or it can
work as the pull-up source for the control pins
to set a logic high input. Vger is also the
reference voltage for one or more internal LED
shorts detection. If Vger drops below its
threshold, a short is triggered.

High-Side Current-Sense (CS) Reference
Setting

The LED current is sensed by the high-side
(HS) current-sense (CS) resistor connected
between ICS+ and ICS-. In boost or buck-boost
mode, the ICS+ pin is tied to the output of the
converter; in buck mode, it is connected to the
input. The ICS- pin, which is on the other side
of the CS resistor, goes to the source of the P-

channel MOSFET. If there is no external
dimming MOSFET, then ICS- is directly
connected to the LED string anode (VLED+).
The chip regulates the voltage across the
sensing resistor to 100mV if the ISET voltage
(Viser) exceeds 2.2V.

The MPQ2484U features a configurable LED
current reference by monitoring the voltage on
the setting resistor connected between ISET
and ground. This resistor can be placed on an
LED light board to adjust the current. To reduce
the noise created by a long connection wire, it
is recommended to place a small capacitor
close to the ISET pin.

The biased current can also be tuned by tying a
resistor from IREF (lREF = VIrer / RIREF) to
ground. The current through the IREF resistor
configures the biased current on ISET (Iser =
100 x Irer). This means that changing the value
of the setting resistor can adjust the LED
current reference. For the relationship between
Viser and the internal reference voltage, see the
Mode and Current-Sense Reference Selection
section on page 43.

Power Converter

Typically, the converter works in fixed-
frequency, peak current control mode. At the
beginning of each switching cycle, the N-
channel MOSFET turns on at the rising edge of
the clock. A resistor tied from the CS pin to
GND senses the N-channel MOSFET'’s current
signal.

To prevent subharmonic oscillations when the
duty cycle exceeds 50%, a stabilizing ramp is
added to the N-channel MOSFET current-sense
signal to generate the peak inductor current
information. When the peak inductor current
reaches the value set by Vcome (which is the
output voltage of the EA), then the N-channel
MOSFET turns off until the next switching clock
begins. The current is also limited by the
400mV clamped voltage on the VCS pin. This
sets the converter's maximum power.

Error Amplifier (EA)

The MPQ2484U converter incorporates a low-
offset error amplifier (EA) to provide
compensation for the control loop. The
feedback signal and reference voltage provide

MPQ2484U Rev. 1.0
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two different modes to regulate the LED current.
The feedback signal switches to the voltage on
the HS CS resistor between ICS+ and ICS-.
Vrer is about 100mV, but it can be adjusted via
the ISET pin.

The internal EA outputs an amplified signal to
the external compensation network. This signal
is the difference between Vger and the
feedback voltage (Ves), and it indicates Vcowp.
Vcome is connected to the PWM comparator to
control the N-channel MOSFET’s peak current,
which is sensed by a sensing resistor
connected between the source of N-channel
MOSFET and ground. During the N-channel
MOSFET'’s turn-on time, the CS pin outputs a
current ramp. The current then flows through a
resistor (Rcs) that is placed between the CS pin
and the N-channel FET current-sense resistor.
This current ramp configures the slope
compensation.

Once the CS level reaches Vcowmp, the converter
pulls down NGATE to turn off the N-channel
MOSFET.

Note that the EA’s transconductance is
nonlinear. The EA’s transconductance has a
greater source ability than sink ability.

Transconductance can help speed up LED
regulation when PWM dimming is initiated.

Oscillator and Switching Frequency (fsw)

The MPQ2484U’s fsw can be configured

between 100kHz and 2.2MHz by connecting a

resistor (Reser) between the FSET pin and

GND. Reser can be calculated with Equation (1):
8333

Reser (kQ):—fsw (kH2) (1)

For EMI-sensitive applications, the switching
clock can be synchronized to an external clock
signal that is applied to the SYNC pin. Once the
external clock signal is added on the SYNC pin,
the FSET setting no longer has any effect.

Ensure that the external clock signal frequency
is at least 10% greater than fsw as set by FSET.
If the external sync signal is lost, then the
internal oscillator controls the switching rate
and fsw returns to the value set by FSET. This
allows the switching clock to operate with
intermittent synchronization signals.

Mode and
Selection

Table 1 lists different modes that can be
selected using the DMODE and ISETMD pins.

Current-Sense Reference

Table 1: Mode Selection

DMODE (High)

DMODE (Low)

ISETMD | Normal operation mode: The LED current can | Dimming switch mode: The LED current can
(High) | be configured up to 100% of its nominal value.

be configured up to 100% of its nominal value.

ISETMD | Normal operation mode: The LED current can | Dimming switch mode: The LED current can
(Low) be configured up to 200% of its nominal value.

be configured up to 200% of its nominal value.

The DMODE pin selects whether the device
operates in normal operation mode or dimming
switch mode. If the logic is high, the dimming P-
channel MOSFET is not used. If DMODE is
pulled down to GND, then the dimming P-
channel MOSFET is used as a dimming switch.
The P-channel MOSFET turns off during
dimming, or if any fault is triggered.

The ISETMD pin sets the internal reference
voltage (Vrerics+ics-). If ISETMD is pulled down
to GND, the ISET voltage rises from 0.6V to
1.8V, and Vgerics+ics- rises linearly from OmV to
200mV, which can be used for analog dimming.
When the ISET voltage exceeds 2.3V, Vgerics:-
ics- Stays at about 100mV (see Figure 6 on
page 44).
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Figure 6: ISETMD is Low

When the ISETMD pin is logic high and the
voltage on ISET (Viser) rises from 0.6V to 1.2V,
VRerics+ics- fises linearly from OmV to 100mV.
When Viser exceeds 1.2V, Vgerics+ics- Stays at
about 100mV (see Figure 7).
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Frequency Spread Spectrum (FSS)

To optimize EMI performance, the MPQ2484U
provides a frequency spread spectrum (FSS)
function. Connect a capacitor from the FSPD
pin to GND. The internal source and sink
currents (both 100pA) charge and discharge the
capacitor repeatedly to generate a stable
triangular ramp waveform between 0.6V and
1.2V. This triangular ramp voltage works with
the resistor connected between the FSPD and
FSET pins to generate a current. The current
flowing out from the FSET pin can dither fsw for
FSS.

The spread spectrum frequency (fss) can be
estimated with Equation (2):

I
f o—_ FeD 2
5% 2% Crgpp X AU )

Where lespp is the FSPD source/sink current
(100pA), Cespp is the capacitor between FSPD
and GND, and AU = 0.6V (1.2V - 0.6V).

The spread spectrum scope (Afss) can be
calculated with Equation (3):
Reser (3)

RFSPD

Afgg =fgy, X

Where Respp is the resistor between FSPD and
FSET.

The fsw scope is between (fsw - Afss) and fsw.
For example, if fsw = 400kHz, Crspp = 3.3nF,
Reset = 21kQ, and Rrspp = ZOOKQ, then fss is
20kHz and fsw is dithered from 350kHz to
400kHz.

Figure 8 shows FSS operation.

MPQ2484U

Oscillator ‘ ’ J-l.ﬂ_

-
-+

FSET

DIM —»—e

Reser

Crspp l

Figure 8: Frequency Spread Spectrum

y
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Figure 9 shows FSS waveforms.

-—=~= 1.2V
=-- 0.6V

Internal
sweooee JJULLIL
Figure 9: Frequency Spread Spectrum
Waveforms

The modulation frequency should be below fsw
as set by FSET by a minimum factor of 10.
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If an external clock signal applied to the SYNC
pin, the FSS mechanism is screened. Remove
Respp if FSS is disabled.

Two-Step Dimming

Connect a bypass capacitor from PDIM to GND
for two-step dimming mode. The two-step
dimming frequency can be configured by
placing a capacitor between the DFSET pin and
GND. The internal source and sink currents
charge and discharge the capacitor repeatedly
to generate a stable triangular ramp waveform
between 0.6V and 1.2V. The two-step dimming
frequency (foim) can be estimated with Equation

(4):

I
fDlM — DFSET (4)

2x Cphrger x AU

Where Ipeser is the source/sink current (100pA),
Corser is the capacitor between DFSET and
GND, and AU = 0.6V (1.2V - 0.6V).

The two-step dimming duty (Dpm) can be
calculated with Equation (5):

V, -0.6
Dom = IiSETT (5)

Where V. set is the LSET pin voltage.

Figure 10 shows two-step dimming.

VRrer Vee

_I_LSHE/'II_' : ; 3)

Dimming Signal

DIM
Comparator

MPQ2484U

1.2v/0.6V

Figure 10: Two-Step Dimming

If the H/L pin is pulled up to a logic high input
after two-step dimming is set, then the positive
input of the DIM comparator is disconnected
from the LSET pin. The internal pull-up current
source charges the PDIM capacitor to 2V. The
DIM comparator outputs a 100% duty cycle
dimming signal, and the LED current is
regulated at full scale.

If the H/L pin is set to logic low, then the internal
pull-up current turns off and the DIM
comparator’s positive input is connected to the
LSET pin. The LSET level can be set between
0.6V and 1.2V via an external resistor divider
connected from VREF to the LSET pin. When
compared to the DFSET triangular ramp
waveform, the LSET voltage determines the
duty cycle of the final dimming signal (see
Figure 11).

H/L |

PDIM 1 1.2vV__.
LSET N .
DFSET

Simmi
Signal L L
Figure 11: Dimming Signal Generation

The MPQ2484U can switch between full-scale
LED brightness and lower levels via the H/L
signal.

PWM Dimming

PWM dimming can be achieved by driving the
PDIM pin with a pulsating voltage source. Tie
the H/L pin to VREF, and connect an 8.06kQ
resistor from the DFSET pin to GND (Vpeser is
always 100pA x 8.06kQ = 0.806V) to disable
the dimming oscillator (see Figure 12).

Vee

LSET r:1 ; - Dimming Signal

DIM
Comparator

MPQ2484U

Figure 12: PWM Dimming

When the voltage on the PDIM pin exceeds
1.2V (meaning it exceeds Vprser), the DIM
comparator outputs a dimming on signal. When
the PDIM voltage drops below 0.4V (below
Vorser), a dimming off signal is generated.
Ensure that the minimum PWM dimming on
time is longer than 60us, or the MPQ2484U will
stop switching.
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Analog Dimming

Analog dimming can be achieved via the
ISETMD and ISET pins, which set Vgrer. When
the ISETMD pin is pulled down to GND, provide
a linear voltage between 0.6V and 1.8V for the
ISET pin. Vger rises linearly from OmV to
200mV.

Dimming Performance

The DIM comparator outputs a dimming signal
to control the pulse width that modulates the
output LED current. When the dimming signal is
logic high, the MPQ2484U is enabled and the
dimming P-channel MOSFET turns on. When
the dimming signal is logic low, the device stops
switching and the dimming P-channel MOSFET
turns off. The internal EA’s output is also
disconnected from both the PWM comparator
and the COMP pin. The COMP level can
remain constant when dimming is off.

The dimming signal also affects the switching
oscillator and FSS functions. If fsw is set by the
FSET pin, then both the oscillator and FSS
mechanisms are disabled when the dimming
signal is off and the FSPD voltage is pulled
down to 0.6V. When a dimming signal is
received, these functions are reinitiated. This
protocol can force the converter’'s switching
clock to be synchronized by the dimming signal,
which ensures that each dimming cycle
performs consistently (see Figure 13).

Dimming
Signal

1.2v

FSPD 0.6V

Internal : E

SW Clock 'I“"””"HI”” ’"”””ﬂ"llﬂ”l_
Figure 13: SW Clock Synchronization by the
Dimming Signal

Over-Voltage Protection (OVP)

The MPQ2484U monitors the voltage across
the LED strings. A resistor divider is connected
from ICS+ to the cathode of the LED string, and
the tap of the divider is tied to the VFB pin. If
the differential voltage between ICS+ and VFB
exceeds 1.17V, the converter stops switching,
but the dimming P-channel MOSFET maintains
its original status. If an open LED fault is
triggered at the same time, then the P-channel
MOSFET is disabled and the chip runs as it
would during a fault condition. When the

differential voltage drops below 1.02V, the over-
voltage (OV) condition is removed and the
MPQ2484U restarts and resumes normal
operation.

Over-Current Protection (OCP)

The cycle-by-cycle current limit restricts the N-
channel MOSFET’s maximum current via the
current-sense resistor on the CS pin. Vcs is
typically 400mV.

Additionally, if the N-channel MOSFET reaches
its current limit and V\cs+ - VLED+ < 50mV for
1lus when with P-channel MOSFET, or Vicst+ -
VLED+ < 0.1V for 1us when without P-channel
MOSFET, then the converter and dimming P-
channel MOSFET turn off, and /FLT asserts.
After 8192 consecutive clock cycles, the system
restarts again with a soft start. During the
recovery cycle, the /FLT signal stays latched.
/FLT resets after 30us without a fault.

Open LED Protection

If the LED string is disconnected from the
system, then the device cannot obtain the LED
current information and the converter
automatically increases the output voltage until
OVP is triggered.

If the dimming P-channel MOSFET is on when
an OV condition is detected, the device checks
the differential voltage between ICS+ and
VLED+ to avoid start-up voltage overshoot. If
the differential voltage is below 50mV, then an
open LED fault occurs.

If the system is operating without a dimming P-
channel MOSFET when an OV condition occurs,
the device checks the voltage on the LED
current-sense resistor between ICS+ and ICS-.
If the voltage is below 50mV, then an open LED
fault occurs.

If an open LED fault occurs, the converter and
dimming P-channel MOSFET turn off, Vcowmp is
pulled down to ground, and /FLT asserts. The
fault recovery counter starts once the
differential voltage between ICS+ and VFB
drops below 1.02V. After 8192 consecutive
clock cycles, the system restarts again with a
soft start. During the recovery cycle, the /FLT
signal stays latched. /FLT resets after 30us
without a fault.
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LED String Anode/Cathode to
Battery/Ground Short Protection

If an LED short fault is detected, then the
converter and dimming P-channel MOSFET
turn off, Vcome is pulled down to ground, and
/FLT asserts. After 8192 consecutive clock
cycles, the system restarts again with a soft
start. During the recovery cycle, the /FLT signal
remains latched. /FLT resets once 30us pass
with no fault present.

One or More LED Short Protection

In certain cases, only one LED may short, but it
is possible for several LEDs to short. The
MPQ2484U features one or more LEDs short
detection to guarantee that the light source
stays sufficiently illuminated. There are two
conditions that trigger one or more LED short
protection:

e |Vieosci - Viepscz| > 180mV for 32
consecutive clock cycles

. |VLED801 - VLEDSC2| > 80mV for 4096
consecutive clock cycles

If the absolute value of the differential voltage
between LEDSC1 and LEDSC2 exceeds either
of these thresholds for the set time, the
converter and dimming P-channel MOSFET
turn off, Vcomp is pulled to ground, and /FLT
asserts. After 8192 consecutive clock cycles,
the system restarts again with a soft start.
During the recovery cycle, the /FLT signal
remains latched. /FLT resets once 30us pass
with no fault present. LEDSC1 and LEDSC2
sense the voltage drop of one LED or the whole
LED string. The LEDSC1 voltage (Viepsci) can
be estimated with Equation (6):

1 R
VLED+ - E Lep ¥ ﬁ

\Y/ (6)

LEDSCL —
sp3

Where K is the LED number of the LED string,
and Vi ep is the whole LED string voltage drop.

The LEDSC2 voltage (Vieoscz) can be
calculated with Equation (7):

Sb4

R
V. x sD1 (7)
- RSD1+RSD2

Vv,

LEDSC2

=V,

LED+

It is recommended to set R3:R4 = 1:1. It is
required to set R1:R2 = 1:(2K - 1) (see Figure
14).

MPQ2484U

One or More
LED Short
Detection

Rsp1:Rspz = 1:(2K - 1)
Rsp3:Rsps = 1:1
(K is the LED number of the LED strings)

Figure 14: One or More LED Short Protection

For applications with 8 LEDs (such as in Figure
16 and Figure 17 on page 54), set Rspy =
100kQ, Rsp1 = 6.65kQ, and Rsps = Rspsa =
6.65kQ.

For applications with 12 LEDs (such as in
Figure 18 and Figure 19 on page 55), set Rsp2
= lOOKQ, Rsp1 = 4.32kQ, and Rsps = Rsps =
4.32kQ.

Thermal Protection

Thermal shutdown is implemented to prevent
the chip from operating at exceedingly high
temperatures and possibly being damaged. If
the silicon die temperature exceeds 170°C,
over-temperature protection (OTP) shuts down
the chip and /FLT asserts. Once the
temperature returns to below the lower
threshold (about 150°C), the chip restarts and
resumes normal operation. During the recovery
cycle, the /FLT signal remains latched. /FLT
resets once 30us pass with no fault present.

The ISET pin can be used as an NTC pin by
connecting an NTC resistor between ICS+ and
ISET. When the voltage on the NTC resistor
rises from 0.6V to 1.8V, Vger rises from its
minimum value to 200mV. Then the LED
current is dimmed according to the value of the
NTC resistor.

Fault Flag (/FLT)

The /FLT pin is an active-low, open-drain output
that should be connected to a voltage source
through an external pull-up resistor for fault
indication. For normal operation, the /FLT pin is
pulled high to indicate that there is no fault. The
/FLT pin is pulled high before soft start begins.
If there is a fault, /FLT is pulled down to ground.
If the fault is removed after soft start ends
during a recovery cycle, the /FLT pin resets
once the converter resumes normal operation
(without a fault) for 30us consecutively.
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Table 2: UVLO, OCP, and OVP (No /FLT Assertion)

Protection Trigger Condition Release Condition Action

Vin UVLO Vin < 3.9V Vin > 4.15V Disables the chip

Vcec UVLO Vce < 3.9V Vce > 4.135V Disables the chip
Vics: UVLO Vics: < 8.5V Vics: > 8.7V Disaples the dimming
Custom input UVLO Ven < 1.35V Ven > 1.5V Disables the converter
OVP Vics+ - Vis > 1.17V 0V < Vics+ - Ve < 1.02V | Disables the converter

Vcs > 400mV & Vics+ - VLED+ >
100mV with dimming P-channel

N-channel MOSFET | MOSFET @; Disables the converter

Next SW clock comes

current limit Vcs > 400mV & Vics+ - VLED+ > for this switching cycle
50mV without dimming P-channel
MOSFET ;

Table 3: OLP, SCP, and OTP (with Dimming P-Channel MOSFET)

Protection Activating Condition Release
Boost Buck-Boost ‘ Buck
Open LED OVP status and Vics+ - VLED+ < 0.1V
LED+ to PGND short Vics+ - Vics- > 0.3V for 1us
If Vin is high (> 1.17 x Vourt), OVP
Normal ] occurs, then SCP is triggered
LED- to PGND short ' Short input -
connection P If Vin is < (1.17 X Vour), SCP is | Must satisfy all
conditions in
LED+ to battery short Vics+ - Vics- > 0.3V for 1us If the N-channel MOSFET | t5ple 2
. Normal reaches its current limit and Vics+ -
LED- to battery short Short input connection | VLED+ < 0.1V for 1ps @
|Viepsca - Viepscz| > 180mV for 32 consecutive clock cycles
Short one or more LEDs _
|Viepsca - Viepscz| > 80mV for 4096 consecutive clock cycles
OTP Ts>170°C T;<150°C
Table 4: OLP, SCP, and OTP (without Dimming P-Channel MOSFET)
. Activating Condition
Protection Release
Boost ‘ Buck-Boost ‘ Buck
Open LED OVP status and Vics+ - Vics- < 50mV
LED+ to PGND short N/A N/A N/A
LED- to PGND short N/A N/A N/A Must satisfy all
LED+ to battery short Vics+ - Vics- > 0.3V forlus | If the N-channel MOSFET | ¢ o release
reaches its current limit and Vics+ e .
- conditions  in
LED- to battery short N/A N/A _ VLED+ < 50mV for 1ps @ Table 2
|[Viepsc - Viepscz| > 180mV for 32 consecutive clock cycles
Short one or more LEDs _
|[Viepsc - Viepscz| > 80mV for 4096 consecutive clock cycles
OTP T,>170°C Ty <150°C
Note:
7) Where the reference voltage between ICS+ and ICS- is 100mV, and the drop voltage of P-channel MOSFET is 50mV.
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APPLICATION INFORMATION
Setting the LED Current

The external resistor between ICS+ and ICS-
sets the output LED current. When Vsgr > 2.2V,
Vrer ONn ICS+ and ICS- is always 100mV. Vser
can be adjusted by changing the values of Rirer
and Riser. Viser can be estimated with Equation

(8):
V. =100x 2895 * Rz ©

IREF

Where Rirer is the resistor connect to the IREF
pin, and Riser is the resistor connected to the
ISET pin.

If the calculated Viser is too high, Viser will be
clamped to ~5V.

When the Vger values on ICS+ and ICS- are
100mV, it is recommended for Rrer = Riser =
80.6kQ. Rsense is the resistor between ICS+
and ICS-. Rsense can be calculated with
Equation (9):

0.1v

ILED

(9)

RSENSE =

Consider the power consumption when
selecting the packages of the LED -current-
sense resistor. For example, if the required LED
current is 1A, then the resistor should have a
1206 package.

Vrer On ICS+ and ICS- can be adjusted via
ISETMD and Vser. See the Mode and Current-
Sense Reference Selection section on page 43
for more detalils.

Selecting the Inductor

For most applications, use a 4.7uH to 100uH
inductor with a DC current rating greater than
the maximum inductor current. Consider the
inductor’'s DC resistance when estimating the
inductor's  output current and  power
consumption.

For buck converter designs, estimate the
required inductance (L) with Equation (10):

L = Vour X (Vin —Vour) (10)
Viy x Al xfgy

Where fsw is the switching frequency, and Al is
the inductor current ripple.

Choose the inductor ripple current to be 30% of
the maximum load current. The peak inductor
current (I._peax) can be calculated with Equation
(12):

I

- Al, (11)

+ —_—
L_PEAK L_AVG 2
Where I__avc is the average current through the
inductor.

IL_ave is equal to the output load current (LED
current) for buck applications. For buck-boost
converter designs, estimate the required
inductance (L) with Equation (12):

L= Vour X Vin (12)
(VOUT +Vin ) x Al xfgy,

Where Al is the peak-to-peak inductor current
ripple.
Select Al. to be about 25% of the average

inductor current (I . ave). lLavw can be
calculated with Equation (13):

V
IL_AVG =l gp x(1+ UL ) (13)
IN

I._peak can be calculated with Equation (14):

Al
IL_PEAK = IL_AVG —= (14)
For boost converter designs, calculate the
required inductance (L) with Equation (15):

L= Vin *(Vour —Vin) (15)
VOUT X AIL XfSW

Select Al. to be around 30% of the average
inductor current (ILave). | L aw can be
estimated with Equation (16):

V,
ILave =liep % oLt (16)
IN
IL_peak can be calculated with Equation (17):
Al
ILﬁPEAK = ILﬁAVG + TL (17)

Under light-load conditions below 200mA, use a
larger-value inductor to improve efficiency.
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Selecting the Input Capacitor

The input current in buck mode and buck-boost
mode is discontinuous, and requires a capacitor
to supply AC current to the converter while
maintaining the DC input voltage. For the best
performance, use low-ESR capacitors. Ceramic
capacitors with X7R dielectrics are highly
recommended because of their low ESR and
small temperature coefficients.

For most applications, use a 10uF to 44uF
capacitor. The input capacitor can be
electrolytic, tantalum, or ceramic. When using
electrolytic or tantalum capacitors, it is
recommended to use another, lower-value
capacitor (e.g. 0.1uF) with a small package size
(e.g. 0603) to absorb high-frequency switching
noise. Place the smaller capacitor as close as
possible to VIN and GND (INGND = PGND in
buck mode. In buck-boost mode, connect the
capacitor to VIN, INGND, and PGND).

Because Cy absorbs the input switching current
in buck mode, the MPQ2484U requires an
adequate ripple current rating. The RMS current
in the input capacitor (Ilcn) can be estimated
with Equation (18):

_ Vout 1 Vour 18
ICIN_ILEDX\/ Vi, x(1 Vi, ) (18)

The worst-case condition occurs at Vin = 2 X
Vour, calculated with Equation (19):

lon =452 (19
For simplification, choose an input capacitor
with an RMS current rating greater than half of
the maximum load current. The input voltage
ripple (AVin) caused by the capacitance can be
estimated with Equation (20):

AVIN — ILED % VOUT x (1_ VOUT ) (20)
fsw xCn Vin IN

If Al. = the I.ep in buck-boost mode, then the
input voltage ripple (AVin) can be calculated
with Equation (21):

AV = lLep X Vour (21)
(Vin + Vour ) xfsw xCiy

If Al. = the lep in boost mode, then the input
voltage ripple (AViy) caused by the capacitance
can be estimated with Equation (22):

Vi x(1-_In ) (22)

AV =
N 8XfSW2 XLXC|N ouTt

Selecting the Output Capacitor

The output capacitor maintains the DC output
voltage. Ceramic, tantalum, or low-ESR
electrolytic capacitors are recommended. For
the best results, use low-ESR capacitors to
maintain a low output voltage ripple. In buck
mode, the output voltage ripple (AVour) can be
estimated with Equation (23):

AVOUT = VOUT X (1' h) X (RESR + ;)
fow xL Vin 8xfsy x Coyr

(23)

Where L is the inductance, and Resr is the
equivalent series resistance (ESR) of the output
capacitor.

For ceramic capacitors, the capacitance
dominates the impedance at the switching
frequency and causes the majority of the output
voltage ripple. For simplification, the output
voltage ripple (AVour) can be estimated with
Equation (24):

AV, Vour « (1= Your y (o4

ouT ~ 8stw2 xLxCqyp Vin

For tantalum or electrolytic capacitors, the ESR
dominates the impedance at the switching
frequency. For simplification, AVour can be
calculated with Equation (25):

AV — VOUT X(l- VOUT

out
fow xL

)*Resr (25)

IN

If Al. = l.ep for buck-boost applications, AVour
can be estimated with Equation (26):
AV, . =1 o x (Reer + Vour )
o P = fSW x COUT X (\/IN + VOUT)
(26)

For tantalum or electrolytic capacitors, the ESR
dominates the impedance at the switching
frequency. For simplification, AVour can be
calculated with Equation (27):

AVoyr =lep xResr (27)
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If lsanpvaLLey 2= the liep in boost applications, the
output capacitor can be estimated using
Equation (28):

V,

ouT

\/IN ) (28)

xV

ouT

AV,

our = hep X (Resg + f

sw X Cour

For tantalum or electrolytic capacitors, the ESR
dominates the impedance at the switching
frequency. For simplification, AVour can be
calculated with Equation (29):

AVoyur =lep *Resr (29)

Selecting the N-Channel MOSFET

The MOSFET gate driver is sourced from VCC.
The maximum gate charge is limited by the
50mA Vcc sourcing current limit. A leadless
package is recommended for designs with a
high fsw. The MOSFET gate capacitance should
be small enough that the gate voltage is fully
discharged during the off time.

During start-up (especially when the Vv range
is below the Vcc regulation target), Vcc must be
sufficient to fully turn on the MOSFET. If the
MOSFET’s drive voltage is below its gate
plateau voltage during start-up, the boost
converter may not start up normally, and the
converter may not operate at the maximum duty
cycle in a high power dissipation state. To avoid
this, select an N-channel MOSFET with a lower
threshold and set the V\y threshold above 5V.

Selecting the Diode

It is recommended to use a Schottky diode for
D1 due to its low forward voltage drop and
small reverse recovery charge. A low reverse
leakage current is critical when selecting the
Schottky diode. The diode must be rated to
handle the maximum output voltage, as well as
any switching node ringing. The diode must
also be able to handle the average output
current.

Selecting the Dimming P-Channel MOSFET

The P-channel MOSFET is typically used for
dimming to improve dimming performance. In
boost mode and buck-boost mode, the P-
channel MOSFET can also provide protection
for LED+ to battery shorts, as well as LED+ to
PGND shorts.

When dimming is off, the voltage on the P-
channel MOSFET is equal to the LED voltage.

Select the P-channel MOSFET Vps to exceed
the LED voltage, and ensure that the
continuous drain current exceeds the LED
current with a lower Rpsony.

Over-Current Protection (OCP) Setting

Place a resistor in series with the N-channel
MOSFET to sense the inductor current and set
the current limit.

To ensure that there is a sufficient LED current,
the current-limit threshold must be set via the
CS resistor (Rcs) on the CS pin. I_peaxk_umir €an
be estimated with Equation (30):

400(MV) - Iy, op p XRIx D(MV) (30)

lL_PEAK_LIMIT (A)= R..(MQ)
cs

Where (Iscor pk X R9 x duty) is the slope
compensation on the CS pin; lsior px IS the
slope compensation ramp peak current during
each switching cycle (typically 50pA); R9 is for
the slope compensation connection between
the CS pin and Rcs; and D is the switching duty.

When selecting R9, the following is
recommended:

e Buck mode: |s|_op_p|< /| TxR9>05x (Vo / L)
X Rcs

e Boost mode: Isiop pk / T X R9 > 0.5 x (Vo -
V|N) /Lx Rcs

e Buck-boost mode: Isiop pk / T X R9 > 0.5 X
|VO'VIN|/LXRCS

The I_peak umir value is typically set to be
between 120% and 130% of |L_PEAK-

For the applications shown in Figure 16 and
Figure 17 on page 54 and in Figure 18 and
Figure 19 on page 55, It is recommended follow
the guidelines below:

e Place three CS resistors (70mQ, 70mQ, and
70mQ) with 2512 packages in parallel with
one another.

e Use R9 to provide slope compensation.

e Use C4 to filter out the switching noise on
the CS pin.

Over-Voltage Protection (OVP) Setting

The resistor divider network (R10 and R11)
connected to ICS+, VFB, and the cathode of the
LED string monitors the output voltage (see
Figure 16 on page 54).

MPQ2484U Rev. 1.0

MonolithicPower.com 51

7/22/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2022 MPS. All Rights Reserved.



mps MPQ2484U — 75V, MULTI-TOPOLOGY LED CONTROLLER, AEC-Q100

The resistor divider network can determine
whether there is an open fault on an LED string.
If the voltage between ICS+ and VFB exceeds
1.17V, then the converter stops switching and
does not recover until the voltage drops below
1.02V.

Set the over-voltage protection (OVP) threshold
to be 10% to 30% greater than the maximum
output voltage (LED string voltage). The OVP
threshold (Vovw) can be calculated with
Equation (31):

R10+R11
Voyp = ———————x1.17 (31)
R10
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PCB Layout Guidelines

Efficient PCB layout is critical for stable
operation. A 4-layer layout is strongly
recommended to improve thermal performance.
For the best results, refer to Figure 15 and
follow the guidelines below:

1. Use large copper areas to minimize
conduction loss and thermal stress, and
ensure that all heat-dissipating components
have adequate cooling.

2. Isolate the power components and high-
current paths from the sensitive analog
circuitry, such as CS.

3. Keep the high-current paths short,
especially at the ground terminals. This is
recommended for stable, jitter-free
operation.

Keep the switching loops short.

5. Connect the D1 anode close to the drain of
the MOSFET (M1).

6. Connect the D1 cathode close to the output
capacitor (Cour).

7. Connect Cour and the CS resistors (R1A,
R1B, and R1C) directly to PGND.

8. Route high-speed switching nodes away
from the sensitive analog areas.

9. Use an internal PCB layer for the GND
plane. This layers acts as an EMI shield to
keep radiated noise away from the device.

Bottom Layer
Figure 15: Recommended PCB Layout ®

Note:

8) The recommended layout is based on Figure 17 on page 54
and Figure 19 on page 55.
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TYPICAL APPLICATION CIRCUITS
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Figure 17: Typical Application Circuit for Buck-Boost Topology (PWM Dimming)
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TYPICAL APPLICATION CIRCUITS (continued)
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Figure 19: Typical Application Circuit for Boost Topology (PWM Dimming)
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PACKAGE INFORMATION
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CARRIER INFORMATION

Pinl ——
Reel
Diameter
Feed Direction
Part Number Package Quantity/ | Quantity/ Reel Carrier Carrier
Description Reel Tube Diameter | Tape Width | Tape Pitch
MPQ2484UGF-AEC1-Z | TSSOP-28EP 2500 N/A 13in 16mm 8mm
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