MPQ3326A

16-Channel, 80OmA/Ch, LED Driver

with Separated PWM/Analog Dimming
and I1°C Interface, AEC-Q100 Qualified

DESCRIPTION

The MPQ3326A is a 16-channel LED driver that
can operate from a wide 4.5V to 16V input
voltage (Vin) range. The MPQ3326A applies 16
internal current sources in each LED string
terminal. The LED current (I.ep) of each channel
is set by an external current-setting resistor. The
maximum current for each channel is 80mA.

The MPQ3326A integrates an I2C interface with
up to 10 configurable I°C addresses via an
external resistor. This means the MPQ3326A
can support up to 10 cascaded ICs to drive the
LED array. Each channel can be enabled or
disabled through the I2C.

The MPQ3326A employs both separated pulse-
width modulation (PWM) dimming and analog
dimming for each LED channel, as well as 12-bit
PWM dimming and 6-bit analog dimming for
each channel. The I.ep ramp rate and phase shift
can be configured to reduce EMI.

The MPQ3326A can output a refresh signal from
the RFSH/FLT pin, where the refresh signal
frequency (frerresn) can be set via the I2C.

Full protection features include LED open
protection, LED short protection, and over-
temperature protection (OTP). The device also
features a fault indicator. If a protection is
triggered, then the RFSH/FLT pin is pulled low,
and the corresponding fault register is set.

The MPQ3326A is AEC-Q100 qualified, and is
available in a QFN-24 (4mmx4mm) package.

FEATURES

o Wide 4.5V to 16V Input Voltage (Vin) Range

e 16 Channels, Max 80mA/Ch

e LED Current (ILep) Configured via External
Resistor

e 6-Bit Analog Dimming for Each Channel
12-Bit Pulse-Width Modulation (PWM)
Dimming for Each Channel

e Selectable 220Hz, 250Hz, 280Hz, or 330Hz
PWM Dimming Frequency (fewwm)

e Refresh Signal Output

e |2C Interface

10 Addresses Configurable via External

Resistor

Configurable I ep Slew Rate

40us Phase Shift

Fault Indicator

LED Open Protection

LED Short Protection with Configurable

Threshold

Under-Voltage Lockout (UVLO) Protection

e Over-Temperature Protection (OTP)

e Available in a QFN-24 (4Ammx4mm)
Package

e Available in Wettable Flank Package

e Available in AEC-Q100 Grade 1

APPLICATIONS

Automotive Lights
Automotive Displays
Instruments Clusters
General Industrial Displays

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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mP5 MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

TYPICAL APPLICATION
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Figure 1: Typical Application Circuit
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Figure 2: System Application Circuit with 2 LEDs in Series
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Figure 3: System Application Circuit with 1 LED and Resistor in Series

MPQ3326A Rev. 1.0 MonolithicPower.com 2
11/7/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2022 MPS. All Rights Reserved.



mps MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

ORDERING INFORMATION

Part Number* Package Top Marking MSL Level**
MPQ3326AGRE-AEC1*** | QFN-24 (4Ammx4mm) See Below 1
* For Tape & Reel, add suffix -Z (e.g. MPQ3326AGRE-AEC1-Z).
** Moisture Sensitivity Level Rating
*** \Wettable Flank

TOP MARKING

MPSYWW
M3326A
LLLLLL

E

MPS: MPS prefix

Y: Year code

WW: Week code
M3326A: Part number
LLLLLL: Lot number
E: Wettable flank

PACKAGE REFERENCE

TOP VIEW
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mP5 MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

PIN FUNCTIONS

Pin # Name Description
Refresh signal output or fault flag. If the FLTEN bit = 0, then the RFSH/FLT pin outputs
1 RFSH/FLT |a synchronized signal that is set by the FRFSH[9:0] register. If FLTEN = 1, RFSH/FLT
indicates fault conditions and is pulled low if a fault occurs.
Enable control. Pull the EN pin high to turn on the LED driver; pull EN low to turn off the
2 EN .
LED driver.
3 SCL I2C interface clock input.
4 SDA I2C interface data input.
I2C address setting. Configure the 1°C addresses by connecting different resistors from
5 ADDR ADDR to GND. ADDR can set the 4 least significant bits (LSB) of the I12C address. There
are 10 configurable addresses.
LED current setting. Connect a current-setting resistor from ISET to GND to configure the
6 ISET . :
current in each LED string.
7 LED1 LED channel 1 current input. Connect the LED channel 1 cathode to this pin.
8 LED2 LED channel 2 current input. Connect the LED channel 2 cathode to this pin.
9 LED3 LED channel 3 current input. Connect the LED channel 3 cathode to this pin.
10 LED4 LED channel 4 current input. Connect the LED channel 4 cathode to this pin.
11 LED5 LED channel 5 current input. Connect the LED channel 5 cathode to this pin.
12 LEDG6 LED channel 6 current input. Connect the LED channel 6 cathode to this pin.
13 LED7 LED channel 7 current input. Connect the LED channel 7 cathode to this pin.
14 GND Ground.
15 LEDS LED channel 8 current input. Connect the LED channel 8 cathode to this pin.
16 LED9 LED channel 9 current input. Connect the LED channel 9 cathode to this pin.
17 LED10 LED channel 10 current input. Connect the LED channel 10 cathode to this pin.
18 LED11 LED channel 11 current input. Connect the LED channel 11 cathode to this pin.
19 LED12 LED channel 12 current input. Connect the LED channel 12 cathode to this pin.
20 LED13 LED channel 13 current input. Connect the LED channel 13 cathode to this pin.
21 LED14 |LED channel 14 current input. Connect the LED channel 14 cathode to this pin.
22 LED15 LED channel 15 current input. Connect the LED channel 15 cathode to this pin.
23 LED16 LED channel 16 current input. Connect the LED channel 16 cathode to this pin.
Power supply input. The VIN pin supplies power to the IC. Connect a capacitor between
24 VIN
VIN and GND.
MPQ3326A Rev. 1.0 MonolithicPower.com 4
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mP5 MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

ABSOLUTE MAXIMUM RATINGS @

Thermal Resistance 6:n Oic

Input voltage (Vin) .....ceveveveeerrenne. -0.3V to +22V QFN-24 (4mmx4mm)
o
VLEDL 10 VLEDLS veeeeeeeeroesoeeoeoee, -0.5V to +22V JESD51-7 ® ..o 42....... 9....°C/W
All other pins ... -0.3V to +5V
Junction temperature ........cccccevvevvveevieenenn. 150°C Notes:
Lead temMPerature ............ccceeveveeevserennn. 260°C 1) Exceeding these ratings may damage the device.
o o 2) The maximum allowable power dissipation is a function of the
Storage temperature ................ '65 C tO +150 C maximum junction temperature, T, (MAX)’ the junction_to_
Continuous power dissipation (TA = 25°C) 2 ambient thermal resistance, 8,4, and the ambient temperature,
_ Ta. The maximum allowable continuous power dissipation at
QFN-24 (Ammx4mm)...........ccceeeeeeeeeenn... 2.97W any ambient temperature is calculated by Po (MAX) = (T,
. (MAX) - Ta) / 8;a. Exceeding the maximum allowable power
ESD Ratlngs dissipation can generate an excessive die temperature, which
Human body model (HBI\/I) _______________ Class 1C ® may cause the regu_latqr to go into thermall shutdown. Internal
. @ thermal shutdown circuitry protects the device from permanent
Charged device model (CDM)......... Class C2b damage.
. L 3) Per AEC-Q100-002.
Recommended Operating Conditions 4) Per AEC-Q100-011.
5) Operating devices at a junction temperature up to 150°C
V|N ...... .. ....... R A L 45V tO 16V is possible. Please contact MPS for details.
Operating junctiontemp (T5) ®...........coil. 6) Measured on JESD51-7, a 4-layer PCB. The values given in
................................................. -40°C to +125°C this table are only valid for comparison with other packages and
cannot be used for design purposes. These values were
calculated in accordance with JESD51-7, and simulated on a
specified JEDEC board. They do not represent the
performance obtained in an actual application. The 8,c value
shows the thermal resistance from the junction-to-case bottom.
MPQ3326A Rev. 1.0 MonolithicPower.com 5
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mP5 MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

ELECTRICAL CHARACTERISTICS
Vin =5V, Ven = 5V, T3 = -40°C to +125°C, typical value is at T; = 25°C, unless otherwise noted.

Parameter ’ Symbol ’Condition ‘ Min ‘ Typ ‘ Max ‘ Units
Input Supply Voltage
Input voltage (Vin) range Vin 4.5 16 Y
Quiescent supply current lo 5 mA
Shutdown supply current Ist Ven = 0V, Vin = 16V 2 pA
E/Ll,ll\{/l'll_r(]';j)e;-s\:ggatﬁfe?ﬁglzm Vin_uvio_rising | Rising edge 3.6 3.8 4.2
Vin UVLO falling threshold Vin_uvio_FaLuing | Falling edge 3.3 3.5 3.7
Enable
EN rising threshold Ven_rising | Ven rising 2.1 \%
EN falling threshold Ven_raluing | Ven falling 0.8 \%
EN pull-down resistance Ren 1 MQ
RFSH/FLT
Refresh signal frequency fREFRESH Eﬁ\'fvs,\z[ﬁ:oﬁ];ooflAg' 285 | 300 | 315 | Hz
rii?s?;rfé(;r pull-down Rreswer  |FLTEN = 1, fault is triggered 100 Q
LED Regulator
ISET voltage Viser Ta=25°C 1.176 1.2 1.224 \%
Riset = 24kQ, ICHx[5:0] = Ox3F | -5% 50 +5% | mA
LED current 1 ILep_1 13;8?2:502&”(0’ ICHX[5:0] = Ox3F, 3% 50 +3% mA
Riser = 15kQ, ICHx[5:0] = Ox3F | -5% 80 +5% mA
LED current 2 ILeD 2 _II?/LsiTz:S}ng, ICHX[5:0] = 0x3F, 3% 80 +3% mA
. ILep = 50mA 200 300 mvV
Current sink headroom VLEDx
ILep = 80mMA 350 400 mV
Dimming
v frocuenay " fwv | FPWM[LO] = 01 240 | 250 | 260 | Hz
PWM duty step tPwm 12-bit resolution, frwm = 250Hz 1 us
Phase shift toELAY PS EN=1 40 us
LED current step ISLtZDpz 80mA, analog dimming 1.25 mA
LED current slew rate in SLEWI[1:0] = 01, rising edge S Ms
PWM dimming SLEWI[1:0] = 11, rising edge 20 us
Protection
tLhErg’Sﬁngt string protection Vstp STH[L:0] = 01 285 | 3 | 315 | V
hig short string protection toLp Viepy > STH[L:0] 4 ms
L_ED sh(_)rt string protection fsLp HIGCUP 1 ms
hiccup time -

MPQ3326A Rev. 1.0
11/7/2022
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mP5 MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

ELECTRICAL CHARACTERISTICS (continued)

Vin =5V, Ven = 5V, T3 = -40°C to +125°C, typical value is at T; = 25°C, unless otherwise noted.
Parameter Symbol |Condition Min Typ Max | Units
LED short string protection

hiccup detection time tstp_DET 32 HS
i_hEreDsﬂg%n string protection VoLp 100 150 mv
LED open string protection time toLp Viepx < 100mV 4 ms
hil(z:l(::)u%ptierzesmng protection toLp_Hiccur 1 ms
hiccup detection tme. | towoe 32 s
Thermal shutdown threshold () Tsp 170 °C
Thermal shutdown hysteresis () |  Tsp_nvs 20 °C
I2C Interface

Logic-low input voltage VIN_Low 0 0.4 \%
Logic-high input voltage VIN_HIGH 1.3 \%
Logic-low output voltage Vout_tow |lLoap = 3mA 0.4 \%
SCL clock frequency ) fscL 10 1000 | kHz
Bus free time () tsur Free | Between stop and start condition | 0.5 us
;(;Ircthggnt(ljrirt\ii r:]:1f(t7<)ar (repeated) fHOLD_ START Qgﬁé r'[Et‘ltl:dpenod, the first clock is 0.26 us
E{r(ra]ge(%ted start condition set-up sy START 0.26 us
Stop condition set-up time (V) tsu_stop 0.26 us
Data hold time ) tHoLD_pATA 0 ns
Data set-up time () tsu_pATA 50 ns
Clock low timeout (" trimeout 25 35 ms
Clock low time () tLow 0.5 us
Clock high time thiGH 0.26 us
Clock/data falling time () traLL 120 ns
Clock/data rising time (") trISE 120 ns
Note:

7) Guaranteed by characterization. Not tested in production.
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mps MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

I2C INTERFACE TIMING DIAGRAM
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Figure 4: 1°C Interface Timing Diagram
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mps MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS
Vin = 4.5V, lLep = 80mA per string, LED = 16P1S, Ta = 25°C, unless otherwise noted.

Steady State

Vi = 4.5V, 16P1S, 80mAlstring Start-Up via the EN Bit
..........
d r — ]
CH1: VIN 1 + CH1: VIN -) . ....................
CHL: Ven 2 CHL Ven [?71 : “
CH3: l.ep [ CH3: ILep @W
WEE 200V WCh2| 1.00V  S/M4.00Ms Al Ch1 4 80.0mv \”.2.00\/ chhz'\'i:(.)d 'v””rvl|20.ops| .A|'f:|'-|<.u'_'r' ST
cha 500mAD | Chal Sooma<r |
. . Analog Dimming
Shutdown via the EN Bit 50mAJstring
CH1:Vin [ : : : : : : : : CHLvn [1
.......... S W
: : : i | : : ] <
CH1: Ven [24 | P CHL: Ven 2
CH3: e KEF i |
CH3: lLep  JFH
[Chi] é.'ddv.'wt'h.z'\ﬁ.oov ”M|20:61:1§\“A‘|‘d‘1<‘!"\. Shomal Chil 2.00V #Ch2| 1.00v &/M20.0us] A Chd L 500mA
Cha SoomAe | | z00mA< |

Analog Dimming PWM Dimming
2.5mA/string PWM duty = 50%
A e s e T e
CH1: Vin CH1: Vin ™
] (oo [ ooy | [
CH1: Ven 2 : : : s : : : . CH1: Ven [2% : T
......................... i ]
CH3: ILep CH3: lLep M=~ e {amsaninl PR JO— P
Chil Seey Hi:'h.z'\ ST R M|4.0‘0‘r|‘1'.j\. .A.| H s o Chi[ 2.00V ®Cha| T.00V ajM[2.00ms A Chd v 360mal
iEl_10.0mA% | EiE_S00mA T |
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mps MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin = 4.5V, lLep = 80mA per string, LED = 16P1S, Ta = 25°C, unless otherwise noted.

PWM Dimming
PWM duty = 0.5%

Slew Rate

CH1: VIN 1 CHl VIN
.................. CHL: Ven
CH1: Ven [3
4
CHS: |LED E) N N T I T T CH3: ILED
WEE 200V WCh2| 1.00V  a/M[2.00ms Al Chd L 330mal n.:i-ﬂ' RN m]”z:(.ni v .M|10.0p5 .A|'f:|'-|<.u'_'r' T
Chi SH0mAT | Cha 500mA ST |
Phase Shift Refresh Function
PWM dimming duty = 20% frwm = 250Hz, RFRSH[9:0] = Ox1FF
—— —
CH1: Vin
CHS: ILept CHL: vn |t
CH2: ILep2 CH4: Iiep B +
CH2: Bt
CH4: RFSH/FLT
ILEp_ToTAL Chi[ 2,00V W@ 50.0mA WM 200us| A Ch3 o 29.0mA Chil 200V “RChZ 2.00v  SM[Z.00ms A Cha v 3.44 V
Ch3[ 50.0mA©Q Ch4] 500mAC S00mA &
LEDx Short Entry LEDx Short Recovery
RFSH/FLT fault enabled, frwm = 330Hz, RFSH/FLT fault enabled, frwm = 330Hz,
RFRSH[9:0] = OX1FF RFRSH[9:0] = OX1FF
: : : [ :
' : + X :
CHL Vn [ : CHL v [Tf <
CHS3: Viep: |3 ; CH3: Vien:  BBE ittt bttt ettt e
b " X L L "
CH4: ltep  I# CH4: leo 31 :
CH2: : : : I : : : CH2: - : : :
RESH/FLT Chi| 2.00V WeiE 2.00V &M2.00ms A Ch3 + 3.28v] RESH/FLT Chil 200V “REEE 200V aM[2.00ms A Ch3 v 2.12 V)
Ch3[ 2.00V__Chd4] S00mAC Ch3[ 2.00V __|Ch4 S00mA<w
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mps MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin = 4.5V, lLep = 80mA per string, LED = 16P1S, Ta = 25°C, unless otherwise noted.

LEDx Short Entry
RFSH/FLT fault enabled, frwm = 250Hz,

LEDx Short Recovery
RFSH/FLT fault enabled, fewm = 250Hz,

........... = =
CH1:Vin I + CHL: Vin [ : : ht
CHS3: Viepr |3 CH3: Vienr 31 ; ;
CH4 ke |5 CH4: lkeo B
CH2: : : : CH2: e — : : .
RFSH/FLT rch1| 2.00 V. beiF] 2.00V &/M2.00ms A Ch3 v 2.12 V RFSH/FLT rchu 2,00V R[EIE 2.00 v aM[2.00ms A Ch3 A 2.20 V]
Ch3[ 2.00 v ___Ch4] 500mAcs | ch3_2.00v__[Chd| _S00mAD |
LEDx Open Entry LEDx Open Recovery
RFSH/FLT fault enabled, frwm = 330Hz, RFSH/FLT fault enabled, frwm = 330Hz,
RFRSH[9:0] = OX1FF RFRSH[9:0] = OX1FF
CH1: Vin : : 4 cHrvw B - 1
CH3: Viep1 SEE e CHS3: Viept .
RS S
CH4: ILep B } CH4: ILep B
CH2: B ‘ s : CH2: [Ipt==semmme 0
RFSH/FLT — : ————————]  RFSH/FLT ST =0 n 2
I‘liEv 5 9 500r &y ][200 ?ﬁti’:; m\,l ﬁémz _EB’ l.UEv 5 (_) S00md & ][ZOD ?31(;':%3 168V 3‘23‘4&
LEDx Open Entry LEDx Open Recovery
RFSH/FLT fault enabled, frwm = 250Hz, RFSH/FLT fault enabled, frwm = 250Hz,
RFRSH[9:0] = 0x000 RFRSH[9:0] = 0x000
- :
CHLVn B CHLvw B |
CH3: Viem B F r e CHS3: Viep1 B"‘ £ R =
CH4: lLep N P P CH4: ILep s P
cH2: PP _ : : CH2: & : :
RFSHFLT R e e TN el S
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mP5 MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

FUNCTIONAL BLOCK DIAGRAM

Vino
RFSH/FLT
Ci j—; L VIN 'J_|
—(—
EN — }—— BGand “l— Vsip
Logic +
LED Short Detecti
| 0SC |_| Counter | ort Detection
PWM Counter 1 vieo o S-Z,"
_ A4
Slew Rate LED Open Detection
Control Qv ¢ [:I
scL ; I: LEDx
I’c (x=1,2...16)
SDA Control
4
ADDR
] S
RADDR % Res
VRer
[ 1
ISET GND
RISET
Figure 5: Functional Block Diagram
MPQ3326A Rev. 1.0 MonolithicPower.com 12
11/7/2022 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2022 MPS. All Rights Reserved.



mP5 MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

OPERATION

The MPQ3326A applies 16 internal current
sources in each LED string terminal. The LED
current (I.ep) of all the channels is set via an
external current-setting resistor, with a maximum
current up to 80mA.

Enable (EN) and Start-Up

Once the input voltage (Vin) exceeds its under-
voltage lockout (UVLO) rising threshold
(VIN_UVLO_RISING) and the EN pin’s voltage (VEN)
exceeds its rising threshold (Ven rising), the
MPQ3326A enters standby mode and the I°C
interface is active. After setting the I°C register,
set the EN bit high to start up the system. The
start-up sequence is as follows:

1. Vi
2. VEN
3. I°C setting

4. Setthe EN bit

Channel Selection

The channels can be disabled by pulling the
corresponding CHXEN bit (where x = 1, 2...16)
low.

Dimming

Each channel includes a separate 6-bit analog
dimming register and 12-bit pulse-width
modulation (PWM) dimming register. The

MPQ3326A can support analog dimming and
PWM dimming for each channel.

In analog dimming, the l.ep amplitude changes
when the analog dimming register changes.
Change the code in ICHx (x = 1, 2...16) to apply
analog dimming for the corresponding channel.
ILep can be estimated with Equation (1):

ICHX

ILep = H Xlger 1)

Where ICHXx is the analog dimming code for
channel x (where x = 1, 2...16). If ICHx is set to
0, then the corresponding I.ep is OA.

In PWM dimming, l.ep is a PWM waveform, the
lLep amplitude remains the same, and the I ep
duty varies with the PWM dimming register.

The PWM dimming duty (Dewwm) is set by the
register PWMx (x = 1, 2...16), and it can be
calculated with Equation (2):

_ PWMXx
PM 4005

Where PWMx is the Dpwm code for channel x
(where x =1, 2...16).

The duty changes only when the PWM duty
register's 8 most significant bits (MSB) are
written. If PWMx is set to 0, then the
corresponding I ep is OA.

(2)

The PWM dimming frequency (frwm) can be
selected via register FPWM][1:0]. Table 1 shows
the FPWM[1:0] register setting for different PWM
frequencies.

Table 1: PWM Frequency Setting

FPWM[1:0] frwm
00 220Hz
01 250Hz (default)
10 280Hz
11 330Hz

To avoid glitches during normal operation, follow
the steps below:

1. Change the FPWM[1:0] value only when the
EN bit is set O.

2. Write the FPWM register, then resume
writing to the other registers after a 10us
delay.

Phase Shift

The channel-by-channel phase-shift function is
enabled by setting the PS_EN bit high.

When the phase shift function is enabled, the
rising edge of each channel occurs 40us after
the previous channel. This means that the rising
edge of the channel x + 1 (where x = 1, 2...15)
ILep occurs 40us after the rising edge of channel
X's I ep.

Synchronized Output for LCD Refresh
Frequency

The fault indicator function can be enabled via
the FLTEN bit.

If FLTEN = 0, the fault indicator function is
disabled and the RFSH/FLT pin maintains the
output refresh signal, even when a protection is
triggered.

MPQ3326A Rev. 1.0
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mP5 MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

If FLTEN = 1, the fault indication is enabled and
RFSH/FLT is pulled low when a fault occurs.

Table 2 shows the RFSH/FLT output status,
which depends on the fault condition.

Table 2: RFSH/FLT Output Status

FRFSH[9:0] = FRFSH[9:0] =
FLTEN 0x000 0x001 to Ox3FF
No Fault | Fault No Fault Fault
1 Pull high Low Rect.angular Low
externally signal
0 Pull high externally | Rectangular signal

The refresh signal frequency (frerresn) is set by
FRFSH[9:0]. If FRFSH[9:0] = 0x000, then
RFSH/FLT outputs high. If FRFSH[9:0] =
0x001~0x3FF, then RFSH/FLT outputs a
rectangular signal. frerresn Ccan be calculated
with Equation (3):

127500 fpwm
foerresn = FRESH x 550 (H2) (3)

Where FRFSH is the FRFSH[9:0] value (>0), and
fewm IS set by register FPWM[1:0]. fpwm can be
set to 220Hz, 250Hz, 280Hz, or 330Hz.

Note that all values in Equation (5) are decimal-
based and frerresH does not change until the
8MSB are written.

The internal oscillator is divided by 8. As the
clock refreshes the frequency generation, the
FRFSHI[9:0] register sets the counter number
(see Figure 6).

fosc = 1.02MHz (Default) J_I_I_I_I_I_
RFSH/_[
FLT f<— Counter Oscillator

A A

FRFSH([9:0]

SDA —{}——

SCL—[Ili

Figure 6: Refresh Frequency Generation

LED Current Slew Rate Control

To reduce EMI, change the I gp rising and falling
slew rate in PWM dimming. The I.ep rising and
falling slew rate is controlled by the SLEW[1:0]
register. Table 3 shows the SLEW][1:0] register
settings for different slew rates.

2
c FPWM[L:0]

250Hz (Default)

Table 3: Slew Rate Setting

SLEWI[1:0] Slew Rate
00 No slew rate
01 S5us
10 10ps
11 20us

Protections

The MPQ3326A employs Vin UVLO protection,
LED short protection, LED open protection, and
thermal shutdown.

The RFSH/FLT pin is an active-low, open-drain
output that is pulled high to an external voltage
source. If a fault occurs, the corresponding fault
bit is set and RFSH/FLT is pulled low.

For LED open and short protection, hiccup mode
or latch-off mode can be selected via the LATCH
bit in the I2C.

If LATCH = 1, the MPQ3326A enters latch-off
mode once a fault occurs. The fault channel
remains off until either VIN or EN turns off and
resets. After the fault bit is read, FRSH/FLT is
pulled high and the fault bit sets. If the fault bit is
read again, then the fault bit resets.

If LATCH = 0, the MPQ3326A enters hiccup
mode, during which the fault channel tries to
conduct for 32us every 1ms to detect whether
the fault has been cleared. Once the fault
condition is removed, FRSH/FLT is automatically
pulled high and the fault bit resets when it is read.

Vin Under-Voltage Lockout (UVLO) Protection

When Vv reaches its UVLO threshold, the IC
shuts down and all the I1°C registers are reset.

LED Open Protection

The LEDx (x = 1, 2...16) voltage (Vi.epx) drops
when an LED is open. If Vi epox drops below the
protection threshold (about 100mV) for 4ms,
then LED open protection is triggered. In this
scenario, the fault channel turns off, the
corresponding open fault bit (CHxO, where x =1,
2...16) is set, and RFSH/FLT is pulled low.

LED Short Protection

If there is an LED short condition, and Vi epx (X =
1, 2...16) exceeds the voltage set by STH[1:0]
for 4ms, then LED short protection is triggered.
The short channel turns off, the corresponding

MPQ3326A Rev. 1.0
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fault bit (CHxS, where x = 1, 2...16) is set, and
RFSH/FLT is pulled low.

The LED short protection threshold (Vsip) is
configured via the STH[1:0] register. Table 4
shows the STHI1:0] register setting for different
LED short protection thresholds.

Table 4: LED Short Protection Threshold Setting

STH[1:0] VsLp
00 2V
01 3V
10 4V
11 5v

Over-Temperature Protection (OTP)

If the IC temperature exceeds 170°C, then over-
temperature protection (OTP) is triggered, all
channels turn off, RFSH/FLT is pulled low, and
FT_OTP is set. Once the temperature drops by
about 150°C, all the channels turn on again and
the IC resumes normal operation.

MPQ3326A Rev. 1.0
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I°C INTERFACE
I2C Chip Address

The device address is 0x30~0x39, which can be
configured via the ADDR resistor (Rappr). The
internal current source flows to Rappr, and the
ADDR voltage (Vappr) determines the 12C
address. Ten different addresses can be
configured via Rappr.

Table 5 shows the various resistor ratio (Rappr /
Riset) configurations to set the 1°C address.

Table 5: I°C Address Setting

At start-up, the IC checks the I°C address first.
This address remains the same during operation
until the IC’s power is reset.

After a start (S) condition, the I°C-compatible
master sends a 7-bit address, followed by an
eighth data direction bit (where 1 =read and 0 =
write). The eighth bit indicates the register
address to/from which the data is written/read
(see Figure 7).

o] 1] 1 a3 Aa2]A1] Ao [rRwW]

Rabor, Riset (AI;?AAZ(?(XESZO) Figure 7: 1>)C-Compatible Device Address
<0.05 0000 To avoid glitches during normal operation, follow
>0.05, <0.15 0001 the steps below:
>0.15, <0.25 0010 1. Change the FPWM][1:0] value only when the
>0.25, <0.35 0011 2
>0.35, <0.45 0100 EN bit is set to 0.
>0.45, <0.55 0101 2. Write the FPWMI1:0] register, then resume
>0.55, <0.65 0110 writing to the other registers after a 10us
>0.65, <0.75 0111 delay.
>0.75, <0.85 1000
>0.85, <0.95 1001
MPQ3326A Rev. 1.0 MonolithicPower.com 16
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I2C REGISTER MAP

Add | Default pz | o | bps | b4 | D3 | D2 p1 | Do
00h 01 RESERVED FPWM [1:0]

01h 00 FLTEN | LATCH | STH[1:0] | SLEW[1:0] PS.EN | EN
02h 01 RESERVED | FT_OTP FRFSH[1:0]

03h 6A FRFSH([9:2]

04h FF CH16EN | CH15EN | CH14EN | CH13EN | CH12EN | CH11EN | CH10EN | CHOEN
05h FF CH8EN | CH7EN | CHB6EN | CHSEN CH4EN CH3EN CH2EN CH1EN
06h 00 CH160 | CH150 CH140 | CH130 CH120 CH110 CH100 CH90
07h 00 CH80 CH70 CH60 CH50 CH40 CH30 CH20 CH10
08h 00 CH16S CH15S CH14S CH13S CH12S CH11S CH10S CH9S
09h 00 CHS8S CH7S CH6S CH5S CH4S CH3S CH2S CH1S
0Ah 3F RESERVED ICH1[5:0]

0Bh OF RESERVED | PWM1[3:0]

0Ch FF PWM1[11:4]

0Dh 3F RESERVED | ICH2[5:0]

OEh OF RESERVED | PWM2[3:0]

OFh FF PWM2[11:4]

10h 3F RESERVED | ICH3[5:0]

11h OF RESERVED | PWM3[3:0]

12h FF PWM3[11:4]

13h 3F RESERVED | ICHA4[5:0]

14h OF RESERVED | PWMA4[3:0]

15h FF PWM4[11:4]

16h 3F RESERVED | ICH5[5:0]

17h OF RESERVED | PWMS5[3:0]

18h FF PWMS5[11:4]

19h 3F RESERVED | ICH6[5:0]

1Ah OF RESERVED | PWM6[3:0]

1Bh FF PWM6[11:4]

1Ch 3F RESERVED | ICH7[5:0]

1Dh OF RESERVED | PWM?7[3:0]

1Eh FF PWM7[11:4]

1Fh 3F RESERVED | ICH8[5:0]

20h OF RESERVED | PWMS[3:0]

21h FF PWMB8[11:4]

22h 3F RESERVED | ICHI[5:0]

23h OF RESERVED | PWM9[3:0]

24h FF PWMO[11:4]

25h 3F RESERVED | ICH10[5:0]

26h OF RESERVED | PWM10[3:0]

27h FF PWM10[11:4]

28h 3F RESERVED | ICH11[5:0]

29h OF RESERVED | PWM11[3:0]

MPQ3326A Rev. 1.0
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I°C REGISTER MAP (continued)

Add | Default pr | b6 | D5 p4 | D3 | D2 D1 DO
2Ah FF PWM11[11:4]

2Bh 3F RESERVED | ICH12[5:0]

2Ch OF RESERVED | PWM12[3:0]
2Dh FF PWM12[11:4]

2Eh 3F RESERVED | ICH13[5:0]

2Fh OF RESERVED | PWM13([3:0]
30h FF PWM13[11:4]

31h 3F RESERVED | ICH14[5:0]

32h OF RESERVED | PWM14[3:0]
33h FF PWM14[11:4]

34h 3F RESERVED | ICH15[5:0]

35h OF RESERVED | PWM15[3:0]
36h FF PWM15[11:4]

37h 3F RESERVED | ICH16[5:0]

38h OF RESERVED | PWM16[3:0]
3%h FF PWM16[11:4]

MPQ3326A Rev. 1.0
11/7/2022
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I°C REGISTER DESCRIPTION
REGOOh: PWM Dimming Frequency Setting Register

Addr: 0x00

Bits

Bit Name

Access

Default

Description

7:2

N/A

R

000000

Reserved.

1.0

FPWM[L:0]

RW

01

Sets the pulse-width modulation (PWM) dimming frequency.

00: 220Hz
01: 250Hz
10: 280Hz
11: 330Hz

To avoid glitches during operation, follow the steps below:

1. Change the FPWM][1:0] value only when the EN bit is set to 0.
2.  Write the FPWM][1:0] register, then resume writing to the other
registers after a 10us delay.

REGO1h: Control Register

Addr: 0x01

Bits

Bit Name

Access

Default

Description

FLTEN

RwW

Enables the RFSH/FLT fault indicator.

0: Disabled. RFSH/FLT refreshes the signal output
1: Enabled. RFSH/FLT indicates if a fault has occurred

LATCH

RW

Enables latch-off mode.

0: Disabled. Hiccup mode used if a fault occurs
1: Enabled. Latch-off mode enabled if a fault occurs

5:4

STHI1:0]

RwW

00

Sets the LED short protection threshold (VsLp).

00: 2v
01: 3v
10: 4V
11: 5V

3.2

SLEW[1:0]

RW

00

Sets the LED current (ILep) slew rate.

00: No slew rate
01: 5ps
10:10ps
11: 20ps

PS_EN

RwW

Enables the phase shift.

0: Disabled
1: Enabled. The rising edge of channel x + 1 (where x = 1, 2...15) ILep
occurs 40us after the rising edge of channel X’s ILep

EN

RwW

Enables the IC.

0: Disabled
1: Enabled

MPQ3326A Rev. 1.0
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REGO2h: Refresh Frequency Setting and Over-Temperature (OT) Fault Register

Addr: 0x02
Bits Bit Name Access Default Description
7:3 N/A R 0 Reserved.

Indicates whether an over-temperature (OT) fault has occurred.

2 FT_OTP R 0 0: No OT fault has occurred
1: An OT fault has occurred

Sets the 2 least significant bits (LSB) of the refresh frequency
(fReFRESH).

FRFSHI[9:0] = 0x000, outputs a high voltage
FRFSH[9:0] > 0, frerresH can be calculated with the following equation:

1.0 FRFSH[1:0] RW 01 :127500XprM (H2)
REFRESH FRFSH 250

All of the values in the equation are decimal-based and frerresn does
not change until the 8 most significant bits (MSB) are written.

The default frerresH is 300Hz.

REGO3h: Refresh Frequency Setting Register

Addr: 0x03
Bit Bit Name Access Default Description

Sets the 8 most significant bits (MSB) of frerresH.

FRFSH[9:0] = 0x000, outputs a high voltage
FRFSH[9:0] > 0, frerresH can be calculated with the following equation:

127500 5 frwm

7:0 FRFSHI[9:2] RW 6A = (H2)
REFRESH  FRFSH 250
Where all values in the equation are decimal-based and frerresH does
not change until the 8MSB are written.
The default frerres is 300Hz.
MPQ3326A Rev. 1.0 MonolithicPower.com 20
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REGO04h: Channel Enable Register (Channels 9-16)

Addr: 0x04
Bits Bit Name Access Default Description

Enables channel 16.
! CHI6EN RW 1 0: Disabled
1: Enabled

Enables channel 15.
6 CHI15EN RW 1 0: Disabled
1: Enabled

Enables channel 14.
5 CHI4EN RW 1 0: Disabled
1: Enabled

Enables channel 13.
4 CHI3EN RW 1 0: Disabled
1: Enabled

Enables channel 12.
3 CHI12EN RW 1 0: Disabled
1: Enabled

Enables channel 11.
2 CHI1EN RW 1 0: Disabled
1: Enabled

Enables channel 10.
1 CHIOEN RW 1 0: Disabled
1: Enabled

Enables channel 9.
0 CHOEN RW 1 0: Disabled
1: Enabled
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REGO5h: Channel Enable Register (Channels 1-8)

Addr: 0x05
Bits Bit Name Access Default Description

Enables channel 8.
7 CHBEN RW 1 0: Disabled
1: Enabled

Enables channel 7.
6 CH7EN RW 1 0: Disabled
1: Enabled

Enables channel 6.
5 CHGEN RW 1 0: Disabled
1: Enabled

Enables channel 5.
4 CHSEN RW 1 0: Disabled
1: Enabled

Enables channel 4.
3 CHAEN RW 1 0: Disabled
1: Enabled

Enables channel 3.
2 CH3EN RW 1 0: Disabled
1: Enabled

Enables channel 2.
1 CHZEN RW 1 0: Disabled
1: Enabled

Enables channel 1.
0 CH1EN RW 1 0: Disabled
1: Enabled
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REGO6h: Channel Open Fault Register (Channels 9-16)

Addr: 0x06
Bits Bit Name Access Default Description

Channel 16 open protection fault flag.
7 CH160 R 0 0: No fault
1: Fault

Channel 15 open protection fault flag.
6 CH150 R 0 0: No fault
1: Fault

Channel 14 open protection fault flag.
S CH140 R 0 0: No fault
1: Fault

Channel 13 open protection fault flag.
4 CH130 R 0 0: No fault
1: Fault

Channel 12 open protection fault flag.
3 CH120 R 0 0: No fault
1: Fault

Channel 11 open protection fault flag.
2 CH110 R 0 0: No fault
1: Fault

Channel 10 open protection fault flag.
1 CH100 R 0 0: No fault
1: Fault

Channel 9 open protection fault flag.
0 CH90 R 0 0: No fault
1: Fault
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REGO7h: Channel Open Fault Register (Channels 1-8)

Addr: 0x07
Bits Bit Name Access Default Description

Channel 8 open protection fault flag.
7 CH8O R 0 0: No fault
1: Fault

Channel 7 open protection fault flag.
6 CH70 R 0 0: No fault
1: Fault

Channel 6 open protection fault flag.
S CH60 R 0 0: No fault
1: Fault

Channel 5 open protection fault flag.
4 CH50 R 0 0: No fault
1: Fault

Channel 4 open protection fault flag.
3 CH40 R 0 0: No fault
1: Fault

Channel 3 open protection fault flag.
2 CH30 R 0 0: No fault
1: Fault

Channel 2 open protection fault flag.
1 CH20 R 0 0: No fault
1: Fault

Channel 1 open protection fault flag.
0 CHIO R 0 0: No fault
1: Fault
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REGO08h: Channel Short Fault Register (Channels 9-16)

Addr: 0x08
Bits Bit Name Access Default Description

Channel 16 short protection fault flag.
7 CH16S R 0 0: No fault
1: Fault

Channel 15 short protection fault flag.
6 CH15S R 0 0: No fault
1: Fault

Channel 14 short protection fault flag.
S CH14S R 0 0: No fault
1: Fault

Channel 13 short protection fault flag.
4 CH13S R 0 0: No fault
1: Fault

Channel 12 short protection fault flag.
3 CH12S R 0 0: No fault
1: Fault

Channel 11 short protection fault flag.
2 CH11S R 0 0: No fault
1: Fault

Channel 10 short protection fault flag.
1 CH10S R 0 0: No fault
1: Fault

Channel 9 short protection fault flag.
0 CH9S R 0 0: No fault
1: Fault
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REGO9h: Channel Short Fault Register (Channels 1-8)

Addr: 0x09

Bits

Bit Name

Access

Default

Description

CH8S

Channel 8 short protection fault flag.

0: No fault
1: Fault

CH7S

Channel 7 short protection fault flag.

0: No fault
1: Fault

CH6S

Channel 6 short protection fault flag.

0: No fault
1: Fault

CHS5S

Channel 5 short protection fault flag.

0: No fault
1: Fault

CH4S

Channel 4 short protection fault flag.

0: No fault
1: Fault

CH3S

Channel 3 short protection fault flag.

0: No fault
1: Fault

CH2S

Channel 2 short protection fault flag.

0: No fault
1: Fault

CH1S

Channel 1 short protection fault flag.

0: No fault
1: Fault

REGOAN:

Channel 1 LED Current Setting Register

Addr: Ox0A

Bits

Bit Name

Access

Default

Description

7:6

N/A

R

00

Reserved.

5.0

ICH1[5:0]

RW

111111

Sets the channel 1 Iep for analog dimming, which can be calculated
with the following equation:

Code
= x|

Lep™ SET
63

REGOBh:

Channel 1 PWM Dimming Duty Setting Register (LSB)

Addr: 0x0B

Bits

Bit Name

Access

Default

Description

74

N/A

R

0000

Reserved.

3.0

PWM1[3:0]

RW

1111

Sets the 4LSB for the channel 1 ILeo PWM dimming duty (Dpwm). Dpwm
only changes when the 8MSB are written.

MPQ3326A Rev. 1.0
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REGOCh: Channel 1 PWM Dimming Duty Setting Register (MSB)

Addr: 0x0C
Bits Bit Name Access Default Description
70 PWML[11:4] RW 11111111 Sets the 8MSB for the channel 1 I.eo Dpwm. Dewm only changes when
the 8MSB are written.

REGODh: Channel 2 LED Current Setting Register

Addr: 0x0D

Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.

Sets the channel 2 Iep for analog dimming, which can be calculated

with the following equation:
5:0 ICH2[5:0] RW 111111

_Code
ILED_HMSET

REGOEh: Channel 2 PWM Dimming Duty Setting Register (LSB)

Addr: OxOE
Bits Bit Name Access Default Description
74 N/A R 0000 Reserved.
30 PWM2[3:0] RW 1111 Sets the 4LSB fo_r the channel 2 I.eo Drwm. Dpwm Only changes when
the 8MSB are written.

REGOFh: Channel 2 PWM Dimming Duty Setting Register (MSB)

Addr: OxOF
Bits Bit Name Access Default Description
7:0 PWM2[11:4] RW 11111111 Sets the 8MSB for the channel 2 I.eo Dewm. Drwm ONly changes when

the 8BMSB are written.

REG10h: Channel 3 LED Current Setting Register

Addr: 0x10

Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.

Sets the channel 3 Iep for analog dimming, which can be calculated

with the following equation:
5:0 ICH3[5:0] RW 111111

_Code
ILED_HxlsET

REG11h: Channel 3 PWM Dimming Duty Setting Register (LSB)

Addr: Ox11
Bits Bit Name Access Default Description
7:4 N/A R 0000 Reserved.
30 PWM3[3:0] RW 1111 Sets the 4LSB for the channel 3 I.ep Drwm. Depwm ONnly changes when

the 8MSB are written.
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REG12h: Channel 3 PWM Dimming Duty Setting Register (MSB)

Addr: 0x12
Bits Bit Name Access Default Description
7:0 PWM3[11:4] RW 11111111 Sets the 8MSB for the channel 3 I.eo Dewm. Dpwm ONly changes when

the 8BMSB are written.

REG13h: Channel 4 LED Current Setting Register

Addr: 0x13
Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.
Sets the channel 4 Iep for analog dimming, which can be calculated
with the following equation:
5:0 ICH4[5:0] RW 111111

Code
= x|

LED ™ SET
63

REG14h: Channel 4 PWM Dimming Duty Setting Register (LSB)

Addr: 0x14
Bits Bit Name Access Default Description
74 N/A R 0000 Reserved.
30 PWMA4[3:0] RW 1111 Sets the 4LSB fqr the channel 4 l.ep Dewm. Dpwm only changes when
the 8MSB are written.
REG15h: Channel 4 PWM Dimming Duty Setting Register (MSB)
Addr: 0x15
Bits Bit Name Access Default Description
7:0 PWM4[11:4] RW 11111111 Sets the 8MSB for the channel 4 I.eo Dewm. Drwm ONly changes when

the 8BMSB are written.

REG16h: Channel 5 LED Current Setting Register

Addr: Ox16
Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.
Sets the channel 5 Iep for analog dimming, which can be calculated
with the following equation:
5:0 ICH5[5:0] RW 111111

_Code
— x|

| .=
LeD SET
63

REG17h: Channel 5 PWM Dimming Duty Setting Register (LSB)

Addr: 0x17
Bits Bit Name Access Default Description
7:4 N/A R 0000 Reserved.
30 PWMS[3:0] RW 1111 Sets the 4LSB for the channel 5 I.ep Drwm. Depwm ONnly changes when

the 8MSB are written.
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REG18h: Channel 5 PWM Dimming Duty Setting Register (MSB)

Addr: 0x18
Bits Bit Name Access Default Description
70 PWM5[11:4] RW 11111111 Sets the 8MSB for the channel 5 I.eo Dpwm. Dewm only changes when
the 8MSB are written.

REG19h: Channel 6 LED Current Setting Register

Addr: 0x19
Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.
Sets the channel 6 ILep for analog dimming, which can be calculated
with the following equation:
5:0 ICH6[5:0] RW 111111
_Code
lLED_EMSET
REG1Ah: Channel 6 PWM Dimming Duty Setting Register (LSB)
Addr: Ox1A
Bits Bit Name Access Default Description
74 N/A R 0000 Reserved.
30 PWMS[3:0] RW 1111 Sets the 4LSB fo_r the channel 6 ILeo Drwm. Drwm ONnly changes when
the 8MSB are written.
REG1Bh: Channel 6 PWM Dimming Duty Setting Register (MSB)
Addr: 0x1B
Bits Bit Name Access Default Description
. . Sets the 8MSB for the channel 6 ILeo Drwm. Dpwm ONly changes when
7:0 PWM6[11:4] RW 11111111 the 8MSB are written.

REG1Ch: Channel 7 LED Current Setting Register

Addr: 0x1C
Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.
Sets the channel 7 Iep for analog dimming, which can be calculated
with the following equation:
5:0 ICH7[5:0] RW 111111
_Code
ILED_HxlsET
REG1Dh: Channel 7 PWM Dimming Duty Setting Register (LSB)
Addr: 0x1D
Bits Bit Name Access Default Description
74 N/A R 0000 Reserved.
. . Sets the 4LSB for the channel 7 I.eo Dpwm. Dpwnm Only changes when
30 PWM7[3:0] RW 111 the 8MSB are written.
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REG1Eh: Channel 7 PWM Dimming Duty Setting Register (MSB)

Addr: Ox1E
Bits Bit Name Access Default Description
7:0 PWM7[11:4] RW 11111111 Sets the 8MSB for the channel 7 ILeo Drwm. Dpwm ONly changes when

the 8BMSB are written.

REG1Fh: Channel 8 LED Current Setting Register

Addr: Ox1F
Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.
Sets the channel 8 ILep for analog dimming, which can be calculated
with the following equation:
5:0 ICH8I[5:0] RW 111111
_Code
ILED_?XEET
REG20h: Channel 8 PWM Dimming Duty Setting Register (LSB)
Addr: 0x20
Bits Bit Name Access Default Description
74 N/A R 0000 Reserved.
3:0 PWMS[3:0] RW 1111 Sets the 4LSB for the channel 8 I.ep Drpwm. Dpwnm ONly changes when

the 8MSB are written.

REG21h: Channel 8 PWM Dimming Duty Setting Register (MSB)

Addr: 0x21
Bits Bit Name Access Default Description
7:0 PWMS[11:4] RW 11111111 Sets the 8MSB for the channel 8 ILeo Dewm. Dpwm Only changes when

the 8MSB are written.

REG22h: Channel 9 LED Current Setting Register

Addr: 0x22
Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.
Sets the channel 9 ILep for analog dimming, which can be calculated
with the following equation:
5:0 ICH9[5:0] RW 111111

_Code

REG23h: Channel 9 PWM Dimming Duty Setting Register (LSB)

Addr: 0x22
Bits Bit Name Access Default Description
74 N/A R 0000 Reserved.
3:0 PWM[3:0] RW 1111 Sets the 4LSB for the channel 9 ILeo Dpwm. Dpwm ONly changes when

the 8MSB are written.
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REG24h: Channel 9 PWM Dimming Duty Setting Register (MSB)

Addr: 0x24
Bits Bit Name Access Default Description
70 PWMO[11:4] RW 11111111 Sets the 8MSB for the channel 9 I.ep Dpwm. Dewm only changes when
the 8MSB are written.

REG25h: Channel 10 LED Current Setting Register

Addr: 0x25

Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.

Sets the channel 10 ILep for analog dimming, which can be calculated

with the following equation:
5:0 ICH10[5:0] RW 111111

_Code
ILED_H x lSET

REG26h: Channel 10 PWM Dimming Duty Setting Register (LSB)

Addr: 0x26
Bits Bit Name Access Default Description
74 N/A R 0000 Reserved.
30 PWM10[3:0] RW 1111 Sets the 4LSB fo_r the channel 10 I.ep Depwm. Dpwm ONly changes when
the 8MSB are written.
REG27h: Channel 10 PWM Dimming Duty Setting Register (MSB)
Addr: 0x27
Bits Bit Name Access Default Description
7:0 PWM10[11:4] RW 11111111 Sets the 8BMSB fqr the channel 10 ILeo Dewm. Dewm ONly changes when
the BMSB are written.

REG28h: Channel 11 LED Current Setting Register

Addr: 0x28

Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.

Sets the channel 11 ILep for analog dimming, which can be calculated

with the following equation:
5:0 ICH11[5:0] RwW 111111

_Code
ILED_H *lser

REG29h: Channel 11 PWM Dimming Duty Setting Register (LSB)

Addr: 0x29
Bits Bit Name Access Default Description
7:4 N/A R 0000 Reserved.
30 PWM11[3:0] RW 1111 Sets the 4LSB fo_r the channel 11 I.eo Dewm. Depwm Only changes when
the 8MSB are written.
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REG2Ah: Channel 11 PWM Dimming Duty Setting Register (MSB)

Addr: Ox2A
Bits Bit Name Access Default Description
7:0 PWM11[11:4] RW 11111111 Sets the 8BMSB fqr the channel 11 I.epo Depwm. Drwm Only changes when
the 8MSB are written.

REG2Bh: Channel 12 LED Current Setting Register

Addr: Ox2B

Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.

Sets the channel 12 ILep for analog dimming, which can be calculated

with the following equation:
5:0 ICH12[5:0] RW 111111

_Code
ILED_H X lSET

REG2Ch: Channel 12 PWM Dimming Duty Setting Register (LSB)

Addr: 0x2C
Bits Bit Name Access Default Description
74 N/A R 0000 Reserved.
30 PWM12[3:0] RW 1111 Sets the 4LSB fo_r the channel 12 ILep Depwm. Dpwm Only changes when
the 8MSB are written.

REG2Dh: Channel 12 PWM Dimming Duty

Setting Register (MSB)

Addr: 0x2D
Bits Bit Name Access Default Description
7:0 PWM12[11:4] RW 11111111 Sets the 8BMSB fqr the channel 12 ILepo Dewm. Dewm Only changes when
the 8MSB are written.
REG2Eh: Channel 13 LED Current Setting Register
Addr: Ox2E
Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.
Sets the channel 13 ILep for analog dimming, which can be calculated
with the following equation:
5:0 ICH13[5:0] RW 111111
_Code
ILED_H Xlger

REG2Fh: Channel 13 PWM Dimming Duty Setting Register (LSB)

Addr: Ox2F
Bits Bit Name Access Default Description
7:4 N/A R 0000 Reserved.
30 PWM13[3:0] RW 1111 Sets the 4LSB fo_r the channel 13 I.ep Dewnm. Depwm only changes when
the 8MSB are written.
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REG30h: Channel 13 PWM Dimming Duty Setting Register (MSB)

Addr: 0x30
Bits Bit Name Access Default Description
7:0 PWM13[11:4] RW 11111111 Sets the 8BMSB fqr the channel 13 I.epo Dpwnm. Drwm ONnly changes when
the 8MSB are written.

REG31h: Channel 14 LED Current Setting Register

Addr: 0x31

Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.

Sets the channel 14 I.ep for analog dimming, which can be calculated

with the following equation:
5:0 ICH14[5:0] RW 111111

_Code
ILED_H X lSET

REG32h: Channel 14 PWM Dimming Duty Setting Register (LSB)

Addr: 0x32
Bits Bit Name Access Default Description
74 N/A R 0000 Reserved.
30 PWM14[3:0] RW 1111 Sets the 4LSB fo_r the channel 14 ILepo Depwm. Dpwm Only changes when
the 8MSB are written.
REG33h: Channel 14 PWM Dimming Duty Setting Register (MSB)
Addr: 0x33
Bits Bit Name Access Default Description
7:0 PWM14[11:4] RW 11111111 Sets the 8BMSB fqr the channel 14 lLepo Dewm. Dewm ONly changes when
the BMSB are written.

REG34h: Channel 15 LED Current Setting Register

Addr: 0x34

Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.

Sets the channel 15 ILep for analog dimming, which can be calculated

with the following equation:
5:0 ICH15[5:0] RW 111111

_Code
ILED_H *lser

REG35h: Channel 15 PWM Dimming Duty Setting Register (LSB)

Addr: 0x35
Bits Bit Name Access Default Description
7:4 N/A R 0000 Reserved.
30 PWM15[3:0] RW 1111 Sets the 4LSB fo_r the channel 15 IL.ep Dewm. Dpwm ONly changes when
the 8MSB are written.

MPQ3326A Rev. 1.0

11/7/12022

MonolithicPower.com
MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

33

© 2022 MPS. All Rights Reserved.




mP5 MPQ3326A - 16-CH, 80mA/CH, LED DRIVER WITH SEPARATED PDIM/ADIM, AEC-Q100

REG36h: Channel 15 PWM Dimming Duty Setting Register (MSB)

Addr: 0x36
Bits Bit Name Access Default Description
7:0 PWM15[11:4] RW 11111111 Sets the 8BMSB fqr the channel 15 I.epo Depwnm. Drwm ONnly changes when
the 8MSB are written.

REG37h: Channel 16 LED Current Setting Register

Addr: 0x37
Bits Bit Name Access Default Description
7:6 N/A R 00 Reserved.
Sets the channel 16 ILep for analog dimming, which can be calculated
with the following equation:
5:0 ICH16[5:0] RW 111111
_Code
ILED_H X lSET
REG38h: Channel 16 PWM Dimming Duty Setting Register (LSB)
Addr: 0x38
Bits Bit Name Access Default Description
74 N/A R 0000 Reserved.
30 PWM16[3:0] RW 1111 Sets the 4LSB fo_r the channel 16 ILepo Depwm. Dpwm Only changes when
the 8MSB are written.

REG39h: Channel 16

PWM Dimming Duty

Setting Register (MSB)

Addr: 0x39
Bits Bit Name Access Default Description
70 PWM16[11:4] RW 11111111 Sets the 8BMSB fqr the channel 16 I.eo Depwnm. Drwm ONly changes when
the BMSB are written.
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APPLICATION INFORMATION
LED Current Setting

Connect a resistor from the ISET pin to GND to
set I ep for all 16 channels. I.ep can be calculated
with Equation (4):

PCB Layout Guidelines

Efficient PCB layout is critical for stable
operation. For the best results, refer to Figure 8
and following the guidelines below:

L (MA) 1200 1. Place the VIN capacitor close to the VIN pin.
MA)=———
= Rier (KQ) () 2. Add some vias in the capacitor's GND.

3. Ensure that the traces from the LED anode
to the LEDx pins are wide enough to support
the set current (up to 80mA).

VLED+

Bottom GND I '“I

ﬁ
Figure 8: Recommended PCB Layout
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TYPICAL APPLICATION CIRCUITS
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Figure 9: Typical Application Circuit (I.Leo = 80mA/Channel)
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Figure 10: Typical System Application Circuit (2 LED in Series, ILeo = 80mA/Channel)
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PACKAGE INFORMATION

QFN-24 (4Ammx4mm)
Wettable Flank

3.90 0.55
PIN1ID 4.70 i 065 | | 20 | 04 PIN1ID
MARKING \ T U : U U @
y s 419 m T
- — T
0.25 [
Zd /4/ 3.90 — | 1
PIN1ID i T — T 710 ==
INDEX AREA 0.45 i) | e
‘ BsC 1+ 1 [
13010 @ H—QEJ—
0.55
‘ o wm @mm m 0.65
0.15 7. 0.45
0.25 ﬁ ‘“LBSC
TOP VIEW BOTTOM VIEW
0.80 v.80
0.2 REFH i s O s i A ] 1.00 - .
' 10.00 0.20 REF
0.05
SIDE VIEW SECTION B-B
| |
NOTE:
owﬂﬂﬂﬂm S—
E 1) THE LEAD SIDE IS WETTABLE.
04%_L:’: ‘ :’: 2) ALL DIMENSIONS ARE IN MILLIMETERS.
S 350 3) LEAD COPLANARITY SHALL BE 0.08
0 ZO{:f: :f: MILLIMETERS MAX.
4) JEDEC REFERENCE IS MO-220.
E 5) DRAWING IS NOT TO SCALE.
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RECOMMENDED LAND PATTERN

0.20
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CARRIER INFORMATIO

%OOOOOOO

feel Pinl —» 1 1B inre e
ee
Diameter ABCD ABCD ABCD ABCD

e
Feed Direction
Part Number Package Quantity/ | Quantity/ Reel Carrier Carrier
Description Reel Tube Diameter | Tape Width | Tape Pitch
MPQ3326AGRE-AEC1-Z QFN-24 5000 N/A 13in 12mm 8mm
(Ammx4mm)
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Notice: The information in this document is subject to change without notice. Please contact MPS for current specifications.
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