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MAX16834

N Y4 RLEDERIRL H & UPWMERHE
MOSFET RSA/NERBLENA/NTD—LED FS51/Y

ABSOLUTE MAXIMUM RATINGS

IN, HV, LV 10 SGND .....ooooiiiiiiiiiiic -0.3V to +30V
OVP+, SENSE+, DIMOUT, CLV to SGND .............. -0.3V to +30V
SENSE+ 10 LV i -0.3Vto +0.3V
HVINTO LV -0.3V to +30V
OVP+, CLV, DIMOUT to LV ..o, -0.3V to +6V

PGND t0 SGND ......oooviiiiiiicceeeeeeeeee -0.3Vto +0.3V
Vce to SGND -0.3Vto +12V
NDRV t0 PGND.......ooviiiiiiiiiiccccc -0.3Vto (Vce + 0.3V)
All Other Pins to SGND...........coooiiiiiiiiicc, -0.3V to +6V
NDRV Continuous CUITeNnt........cccccoovvviiieiiiiiiiiieeeieee +50mA
DIMOUT Continuous CUITeNt........cooviiiiiiiiiiiiice e +2mA
Vce Short-Circuit Current to SGND Duration ..........c...cccoveen.. 1s
Continuous Power Dissipation (Ta = +70°C)

20-Pin TQFN (4mm x 4mm)

(derate 25.6mW/°C* above +70°C) ....ccoovviiieiian 2051mW

20-Pin TSSOP (derate 26.5mW/°C above +70°C).......... 2122mwW
Junction-to-Ambient Thermal Resistance (8a) (Note 1)
20-Pin TQFN 4mm X 4mm .....coooviioiiiiieieeeecece
20-Pin TSSOP.......ccovveiiinn,
Junction-to-Case Thermal Resistance (6yc) (Note 1)
20-Pin TQFN 4mm X 4MIM .....oooiiiiiiiiiicceeeeee
20-Pin TSSOP.......cooviviiiiiiin,
Operating Temperature Range
Junction Temperature ...........ccooovviiiiiii
Storage Temperature Range ...............
Lead Temperature (soldering, 10s)

*As per JEDEC51 standard (multilayer board).

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to japan.maxim-ic.com/thermal-tutorial.
Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional

operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VIN = VHv = 12V, VyveN = 5V, VLv = VpwMDIM = VSGND, Cvcc = 4.7uF, CLcv = 100nF, Crer = 100nF, RSENSE+ = 0.1€,
RRT = 10kQ, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Input Voltage Range VIN 4.75 28 vV
Quiescent Supply Current lQ Excluding ILED 6 10 mA
Shutdown Supply Current ISHDN VUVEN =0 30 60 LA
INTERNAL LINEAR REGULATOR (Vcc)

Output Voltage Vce 0<lIcc £50mA, 9.5V < VN £28V 6.3 7 7.7 \
Dropout Voltage VDo Icc = 35mA (Note 2) 0.65 1 \
Short-Circuit Current Vce =0, VN = 12V 80 300 mA
LINEAR REGULATOR (CLV)

Output Voltage (VeLv - Vi) gvs SIC\|/‘( Ljf\:é 262\/VS Vhv < 28V, 47 5 5.3 v
Dropout Voltage Vbo lcLy = 2mA, 0 < Viy £ 23.3V (Note 3) 0.5 \
Short-Circuit Current VoLy = 12V, VN = 12V, VHy = 24V 2.2 10 mA
REFERENCE VOLTAGE (REF)

Output Voltage VREF 0<IRer < TmMA, 4.75V < V|N £ 28V 3.625 3.70 3.775 V
REF Short-Circuit Current VRer =0 30 mA
UNDERVOLTAGE LOCKOUT/ENABLE INPUT (UVEN)

UVEN On Threshold Voltage VUVEN_THUP 1.395 1.435 1.475 \
g;/SEtl;lrgzirseshold Voltage 200 mv
Input Leakage Current ILEAK VUVEN =0 1 LA
PWMDIM

PWMDIM On Threshold Voltage VPWMDIM 1.395 1.435 1.475 \
E\;\{Sl\t/le[r)él\s/:sThreshold Voltage 200 mv
2 WAXIW
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NAY 4 RLEDERIRL S UPWMERHE
MOSFET RSA/NERBLENA/INTD—LED F51/Y

ELECTRICAL CHARACTERISTICS (continued)

(VIN = VHy = 12V, VyveN = 5V, Vv = VpwMDIM = VSGND, Cvcc = 4.7uF, CLcv = 100nF, Crer = 100nF, RSENSE+ = 0.1Q,

RRT = 10kQ, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Leakage Current VpwmMDIM = O 1 uA
OSCILLATOR
' RRT/SYNC = 5kQ 0.9 1 1.1 MHz
Oscillator Frequency fosc
RRT/SYNC = 25kQ 180 200 220 kHz
Oscillator Frequency Range (Note 4) 100 1000 kHz
Eﬁirsr;]e;lljync Input Clock High (Note 4) > v
E;(’irsr;%lljyno Input Clock Low (Note 4) 0.4 v
%gﬁ?al Sync Input High Pulse (Note 4) 200 ns
Maximum External Sync Period 50 us
SLOPE COMPENSATION (SC)
SC Pullup Current Iscpu Vsc = 100mV 80 100 120 uA
SC Discharge Resistance Rscp Vsc = 100mV 8 Q
REFI
REFI Input Bias Current VREF| = 1V 1 PA
REFI Input Common-Mode Range (Note 4) 0 2 \
SENSE+
SENSE+ Input Bias Current | (VSENSE+ - VLv) = 100mV 250 PA
HIGH-SIDE LED CURRENT-SENSE AMPLIFIER (VSENSE+ - VLV)
Input Offset Voltage Viv > 5V, (VSENSE+ - VLv) = bmV -2.4 0 +2.4 mV
Voltage Gain Ay VLv > 5V, (VSENSE+ - VL) = 0.2V 9.7 9.9 10.1 VIV
3dB Bandwidth (VSENSE+ - VLV) = 0.1V, no load 1.8 MHz
(VSENSE+ - VLv) = 0.02V, no load 600 kHz
LOW-SIDE LED CURRENT-SENSE AMPLIFIER
Input Offset Voltage Viv < 1V, (VSENSE+ - VL) = 0V -2 0 +2 mV
Voltage Gain Ay Viv < 1V, (VSENSE+ - VL) = 0.2V 9.7 9.9 10.1 VIV
3dB Bandwidth 600 kHz
CURRENT ERROR AMPLIFIER (TRANSCONDUCTANCE AMPLIFIER)
Transconductance gm Vcomp = 2V, VpwMDIM = 5V 400 500 600 uS
Open-Loop DC Gain Ay 60 dB
Input Offset Voltage -10 0 +10 mV
COMP Voltage Range Vcomp (Note 4) 0.4 2.5 Vv
PWM COMPARATOR
Input Offset Voltage 0.6 0.65 0.70 \Y
Propagation Delay tPD 50mV overdrive 40 ns
AXIW 3
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MAX16834

N Y4 RLEDERIRL H & UPWMERHE
MOSFET RSA/NERBLENA/NTD—LED FS51/Y

ELECTRICAL CHARACTERISTICS (continued)

(VIN = VHv = 12V, VyveN = 5V, VLv = VpwMDIM = VSGND, Cvcc = 4.7uF, CLcv = 100nF, Crer = 100nF, RSENSE+ = 0.1,
RRT = 10kQ, Ta = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Minimum On-Time tON(MIN) On-time includes blanking time 100 ns
Duty Cycle (Note 4) 90 99.5 %
CURRENT PEAK LIMIT COMPARATOR
Trip Threshold Voltage 0.25 0.3 0.35 V
Propagation Delay 50mV overdrive with respect to NDRV 40 ns
OVERVOLTAGE PROTECTION INPUT (OVP+)
OVP+ On Threshold Voltage VovpP_ON 1.375 1.435 1.495 V
OVP+ Hysteresis 200 mV
OVP+ Input Leakage Current (Vovp - VLy) = 1.235V -1 +1 pA
HIGH-SIDE LED SHORT COMPARATOR
Off Threshold VeLry - Vi 4.0 4.3 4.6 V
On Threshold VeoLv - Vi 4.1 4.4 4.7 V
Error Reject Blankout fosc = 500kHz 256 us
LOW-SIDE LED SHORT COMPARATOR
Off Threshold 0.27 0.30 0.33 vV
Error Reject Blankout 5 us
HICCUP TIMER
Hiccup Time | fosc = 500kHz 8.2 ms
GATE-DRIVER OUTPUT (NDRV)
NDRV Peak Pullup Current Vcec =7V 3 A
NDRV Peak Pulldown Current Vcc =7V 3 A
p-Channel MOSFET RpsoN (Vcc - VNDRvY) = 0.1V 1.2 1.9 Q
n-Channel MOSFET RpsoN VNDRV = 0.1V 0.9 1.7 Q
DIMOUT
DIMOUT Peak Pullup Current (VcLy - VL) = 5V 25 50 mA
DIMOUT Peak Pulldown Current (VeLv - Viy) =5V 25 50 mA
p-Channel MOSFET Rpson (VeLv - Voimour) = 0.1V 31 Q
n-Channel MOSFET RpsoN (VbimouT - VLy) = 0.1V 25 Q
FAULT FLAG (FLT)
FLT Pulldown Current VELT = 0.2V 2 5 10 mA
FLT Leakage Current VELT = 1.0V PA
Thermal Warning On Threshold +140 °C
Lf;i;renrzg\i/:arn|ng Threshold 20 oc

Note 2: Dropout voltage is defined as V|N - Vcc, when Vec is 100mV below the value of Ve for ViN = 9.5V,
Note 3: Dropout is defined as VHy - VcLy, when VcLy is 100mV below the value of VcLy for VHy = 8V.
Note 4: Not production tested. Guaranteed by design.
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NAY 4 RLEDERIRL S UPWMERHE
MOSFET RSA/NERBLENA/INTD—LED F51/Y

=S EIFIE
(VIN = VHv = 12V, VuveN = 5V, VLv = VpwmMbIM = VSGND, Cvcc = 4.7pF, CLcv = 100nF, Crer = 100nF, Rsense+ = 0.1Q,
RRT = 10kQ, Ta = +25°C, unless otherwise noted.)

VREer vs. TEMPERATURE VREF vs. SUPPLY VOLTAGE VREF vs. IREF
. 3.80 o 37020 T
3.74 E E Vin=12v |2
g 2 37015 g
379 ] 375 . :
3.7010
3.70 3.70
. . 37005
= = =
& 3.68 &5 365 £53.7000
= = = \\\
3.66 36095 ~
3.60 ~L |
364 36090
355
3.62 36985
Vin=12V
3.60 —! 350 3.6980
40 2510 5 20 35 50 65 80 95 110125 4 8 12 16 20 4 B 01 2 3 45 6 7 8 9 10
TEMPERATURE (°C) SUPPLY VOLTAGE (V) IRF (MA)
SUPPLY CURRENT SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. TEMPERATURE RT vs. SWITCHING FREQUENCY
20 ‘ - 10 2 100 g
18 PWMDIM:O~|§ 9 2 :
16 S 8 S S
= = TS
E 14 n E 7 ] ™.
= = 6 | . ~
: P 2 g ™S
S 10 S 5 = 10
=) l o = N
> >
g g S
> 6 » 3
4 2
2 1 Vn=12v |
PWMDIM =0 Vin=12v
0 0 _ 1
4 8 12 16 20 4 8 40 -25-10 5 20 35 50 65 80 95 110125 100 1000
SUPPLY VOLTAGE (V) TEMPERATURE (°C) SWITCHING FREQUENCY (kHz)
SWITCHING FREQUENCY
vs. TEMPERATURE Vee vs. Ige Vee vs. Ige
605 5 7.16 — = 72 T 1 — 3
604 H 714 Vin=12V12 Ta=+125°C ViN=12V |2
_ s £ 712 £ £
= 602 L\ E z
£ - 7.10 AN 71 N Ta=1+100°C
% 7.08
2 SSS 705 |—N
o V — —
2 598 =704 \\\ = N
£ 597 S 700 N 8 70 [Ta=425
2 596 - N
= 7.00 NN
I
= 6.98 ™~ Ta=-40°C N
% o3 6.96 N 6.9
592 6.94
591 Vin= 12V 6.92
500 — 6.90 6.8
40 -25-10 5 20 35 50 65 80 95 110125 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
TEMPERATURE (°C) Icc (MA) lec (mA)
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MAX16834

N Y4 RLEDERIRL H & UPWMERHE
MOSFET RSA/NERBLENA/NTD—LED FS51/Y

REBEEREGERES)

(VIN = VHv = 12V, VyveN = 5V, VLv = VpwMmbIM = VSGND, Cvcc = 4.7uF, CrLcv = 100nF, Crer = 100nF, Rsense+ = 0.1Q,
RRT = 10kQ, Ta = +25°C, unless otherwise noted.)

NDRV RISE/FALL TIME
Vee vs. VIN vs. CAPACITANCE
7.20 | | | ] 50 — :
748 |- Ty +125°C— Ta= +25°C—Ta=-40°C —3 "= 3
716 \\ \\ \\ £ 40 H
714 A Y AV AN g /
7.12 \ £ 2 //
S | T = ///
81710 o RISE TIME L
7.08 = 20 FALL TIME
7.06 = 4
7.04 10 —~ VA%
7.02 //
7.00 0
6 10 14 18 2 2% 001 2 3 45 6 7 8 9 10
Vi (V) CAPACITANCE (nF)
VeLv vs. leLy VeLv vs. Vv
550 - 5.10 —e
5,00 g 500 ViN=12V g
450 é 5.08 2
4.00 507
350
- — 506
< 300 =
3 | 2505
2 250 \ = [ ——
150 5.03
100 502
050 [yy- 12y 5.01
0 — 5.00
0 05 10 15 20 25 30 35 40 45 50 6 0 14 18 2 2%
IcLv (mA) Viy (V)
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MOSFET RSA/NERBLENA/INTD—LED F51/Y
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N Y4 RLEDERIRL H & UPWMERHE
MOSFET RSA/NERBLENA/NTD—LED FS51/Y
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