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ABSOLUTE MAXIMUM RATINGS

INTO GND ..o -0.3V to +30V
OUT1, OUT2, OUT3 to GND ..... -0.3V to +40V
CS1,CS2, CS3, REGto GND ......ooveiiiiiii -0.3Vto +6V
PWM1, PWM2, PWM3to GND ... -0.3V to +6V
DIN, CLK, LE, OE, DOUTto GND .......coovveviiiien, -0.3V to +6V
Maximum Current into Any Pin

(except OUTT, OUT2, OUT3) .cviiiviiiiiiiiieiiieee +20mA
Maximum Current into OUT1, OUT2, OUT3.........cccoven. 160mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin TSSOP-EP (derate 18.9mW/°C above +70°C)....1500mW

Operating Temperature Range ......................... -40°C to +125°C
Junction Temperature ... +150°C
Storage Temperature Range .............coceevnennn. -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiiinens. +300°C

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 = 12V, Creg = 1pF to GND, IreGg = 0, Rcs_ = 2Q from CS_to GND, Ty = Ta = -40°C to +125°C, unless otherwise noted. Typical

values are at Ty = Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range VIN 6.5 28.0 V
GND Current IGND lout1 = louT? = loyt3 =100mMA 5 10 mA
LED Current-Sense Accuracy 10mA < lout_ < 100mA 5 o
(Note 2) 10mA < louT_ < 150mA 7
louT_ = 100mA (current pulsed) 0.75 1.5
Dropout Voltage (Note 3) AVDO = \
louT_ = 150mA (current pulsed) 1.2 2.25

Output Current Slew Rate Current rising, VouT = 4V 100 mA/us
Output Current Leakage ILEAK PWM1 = PWM2 = PWMS3 = 0V 1 pA
CURRENT SENSE

Regulated CS_ Voltage Ves. Ves = Vese = Ves3 190 200 210 mV
OVERTEMPERATURE PROTECTION

Thermal Shutdown Temperature 165 °C
Thermal Shutdown Hysteresis 23 °C
+5V REGULATOR (REG)

Output Voltage VREG IREG = OmA (Note 4) 4.75 5 5.25 Vv
REG Output Current IREG 4.75V < VREG 4 mA
REG Short-Circuit Current IREGSC | VREG = OV (Note 5) 15 40 90 mA
LOGIC INPUT (PWM1, PWM2, PWM3)

PWM_ Input Bias Current IPWM VepwM1 = Vpwm2 = Vpwma = 5V 1 pA
PWM_ Input-Voltage High ViH 4 \
PWM_ Input-Voltage Low ViL 0.6 \
PWM_ Turn-On Delay 50% of Vpwim_ to 50% of AVouT_ 475 ns
PWM_ Turn-Off Delay 50% of Vpwm_ to 50% of AVouT_ 150 ns
2 N AXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 12V, CReGg = 1pF to GND, IReg = 0, Rcs_ = 2Q from CS_to GND, Ty = Ta = -40°C to +125°C, unless otherwise noted. Typical
values are at Ty = Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
OUTPUTS (OUT1, OUT2, OUT3)
) PWM_ rising time, tR, is measured from 20%
Turn-On Time R 10 80% of louT 1 us
) PWM_ falling time, tF, is measured from
Turn-Off Time tF 80% to 20% of loUT 1 us
SPI INTERFACE (CLK, LE, OE, DIN, DOUT) (Figures 3 and 4)
DIN, CLK, LE, OFE Input Bias DIN = CLK = LE = OF = 0 or 5V ’ UA
Current
DIN, CLK, LE, OE Input-Voltage
High ViH 2.2 %
EIN, CLK, LE, OE Input-Voltage ViL 05 v
ow
CLK Clock Period top ﬁgi:g(’fFngLufer'g'”g 10.50% of next CLK 50 ns
CLK Pulse-Width High toH 'Elpgﬁrce)fSCLK rising to 50% of CLK falling, o4 ns
o, i O, ol
CLK Pulse-Width Low oL giogﬁr:fSCLK falling to 50% of CLK rising, o4 s
DIN Setup Time DS ?%ﬁrngDlN rising to 50% of CLK rising, 5 s
DIN Hold Time toH 'Elpgﬁrce)fSCLK rising to 50% of DIN falling, 10 ns
o, el ) ol
DOUT Propagation Delay tbo f5a0||i/:1g(;f ,:Cigsrgsgng 10 50% of DOUT rising/ 5 ns
; : Cpout = 10pF, 10% to 90% of DOUT
DOUT Rise/Fall Time tDR/tDF rising/falling edge (Note 6) 15 ns
DOUT Voltage High VDOH ISOURCE = 4mA 45 V
DOUT Voltage Low VpoL ISINK = 4mA 0.5 V
o, 1ol o, i
LE Pulse-Width High W lEiOgﬁerC%I_E rising to 50% of LE falling, 20 s
LE Setup Time iLs giogﬁrgfg(DLK rising to 50% of LE rising, 15 s
LE Rising to OUT_ Rising Delay tLRR ﬁ%ﬁ’rzf 4LE rising to 50% of OUT_rising, 150 ns
O, 1ol O, i
LE Rising to OUT_ Falling Delay {LRF g%ﬁ’rgf 4LE rising to 50% of OUT_falling, 475 ns
N AXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 12V, CReGg = 1pF to GND, IReg = 0, Rcs_ = 2Q from CS_to GND, Ty = Ta = -40°C to +125°C, unless otherwise noted. Typical
values are at Ty = Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN __TYP  MAX | UNITS

CLK Rising to OUT_ Rising Delay {CRR SQ/o of CLK rising to 50% of OUT_ rising, 150 ns
Figure 4

CLK Rising to OUT_Faling Delay | tcre | 20 Of CLK rising to 50% of OUT_ falling, 475 ns
Figure 4

OF Rising to OUT_ Rising Delay togy | 20% of OErising to 50% of OUT_ rising, 150 ns
Figure 3

OF Falling to OUT_ Falling Delay tOEL i%ﬁ’rszOE falling to 50% of OUT_falling, 475 ns

Note 1: All devices are 100% production tested at Ty = +25°C and Ty = +125°C. Limits to -40°C are guaranteed by design.

Note 2: This specification does not include sense resistor tolerance and ground error.

Note 3: Dropout is measured as follows: Rsc_ = 1.21Q from CS_to GND. Force 100mA into OUT_ and measure the dropout voltage
from OUT_to CS_. DVDO = (AOUT_ - Vcs.).

Note 4: OUT'’s current regulation varies with load across REG (see the Typical Operating Characteristics).

Note 5: Overtemperature protection does not function if the output of the 5V reference (REG) is shorted to ground.

Note 6: Guaranteed by design, not production tested.

BRI T EFFIE

(ViN =12V, CReg = 1pF to GND, IrReG = 0, Rcs_ = 2Q from CS_to GND, Ta = +25°C, unless otherwise noted. Typical values are at
Ta = +25°C.)

DROPOUT VOLTAGE vs. TEMPERATURE CS_ VOLTAGE vs. OUTPUT CURRENT OUTPUT CURRENT vs. INPUT VOLTAGE
1.0 5 g 19 T T T 11 g
09 g 0207 3 T T 11 z
A= £ 170 ILoaD = 150mA =
08 //E E 150 s S——— =
= o7 v 0.202 E L]
% 0.6 > = \\ % ILoAD = 100mA
= Pl = 0197 g 110
= 05 - g N~ 3 W
5 1 < I~ 2
g 04 S~ 210
S | 0.192 ~< S
S 03 NS R
02 0.187 30
0 lLoAD = 100mA | 10
0 —— 0.182 10
40 -25-10 5 20 35 50 65 80 95 110125 0 15 30 45 60 75 90 105 120 135 150 02 46 8101214161820 22 24 26 28
TEMPERATURE (°C) OUTPUT CURRENT (mA) Vin (V)
4 M AXIV
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(ViN =12V, CReg = 1uF to GND, Ireg = 0, Rcs_ = 2Q from CS_to GND, Ta = +25°C, unless otherwise noted. Typical values are at

Ta = +25°C.)
SUPPLY CURRENT
OUTPUT CURRENT vs. TEMPERATURE vs. TEMPERATURE OUTPUT VOLTAGE vs. TEMPERATURE
200 « g 5.10 o
3 345 g g
180 g 47 3 5.08 g
160 lour = 150mA 2 3.25 Vin=28V (— g 5.06 ]
< A /
140 E Y 504
= 3.05 /7 ILoap =0
120 Z / I = 502 ;
louT = 95mA = Y/ e —— &
100 = 285 7 V=65V 2 5.00 \\\\i\\
T —
80 = // 498 —
60 2 265 2 496 [o0=4mA_L lop=1mad T
40 A/ 494
245 /4
2 lour = 10mA / Vpwi = Vewm = Vewim =0 492
0 | | | | 295 L L L L L L 490
40 -25-10 5 20 35 50 65 80 95 110125 40-25-10 5 20 35 50 65 80 95 110125 40-25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
CS_ VOLTAGE vs. REG OUTPUT CURRENT OUTPUT VOLTAGE vs. INPUT VOLTAGE LED CURRENT FALL TIME
0200 _ 5000 - MAX16824 toc09
0.199 g E T
818? 2 4995 Y "IURTTITR PR g {I/.ED = 15\?mA
: H H e——— =12
0168 ) Ihe =0 } — Pliso a2 | e
010 4,990 S L z 1 2v/div
0194 (50% DUTY CYCLE)
0162 Lotp= 100mA s+ —— A
019] — - 24,980 REG = 1M, ittt ————we ()\/
0.190 = :
0.189 N L
0188 - IL0aD = 150mA 9 | SRS R lout
011% —— 4970 Ipgg = 4mA EEEEEETE RN e 100mA/div
0.185
0,184 4965 b—t—1—1—1—1+—1+— b . 0A
0.183 :
0.182 4,960
01 2 3 456 7 8 910 0 4 8 12 16 20 24 28 2us/div
IReG (MA) Vin (V)
LED CURRENT RISE TIME 330Hz DIMMED OPERATION
MAX16824 toc10 MAX16824 toc11
AMANREDRNE AR MDA SRS AN AR MO Co o DU oap=150mA
: : I I SRR ERERRRRERSRERERRE AN ViN=12V
Jmmemm———— D\ _ : PWM_ PULSED
i : . 4 2v/div : < Ff AT 330Hz
: L : (1% DUTY CYCLE) | VPwm_
: x| T avidiv
: o ov o ov
“““““““““““““““““““““““““ lout_ , L
ILep = 150mA 00mAvaiv— SRR RIS VR T8 REIRTREITPE OIS lout_
Viy=12V Lo ‘ 100mA/div
¥ PULSED AT 200Hz { 0A — 0A
1 (50% DUTY CYCLE)
2us/div 20us/div
M AKX/ 5
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12 . V> 4V,
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(AR BHE TORHR (L (19 5 2 [ W] BE A R B alE IO A, A Bl Y B 445 8., 1545 1 www.maxim-ic.com.cn/packages. )
10—~ |- X
£——MARKING T COMMON_DIMENSIONS
” ﬂ ﬂ H H ﬂ H % MILLIMETERS INCHES
\n ! MIN. MAX. MIN. MAX.
AA AA | A — 110 — 0.043
Al 0.05 015 0.002_| 0006
H L 3 Y A2 085 095 | 0033 | 0037
b 0.19 0.30 0.007 | o012
ﬂ'} EXPOSED ' bl 019 025 | 0007 | 0010
21.00—"1 DIE PAD mm c 0.090 0.20 0.004 0.008
= 009 | 0135 | 0004 | 00053
125 — D SEE_VARIATIONS | SEE_VARIATIONS
TOP VIEW BOTTOM VIEW E 430 | 450 0169 | 0177
DETAIEEE e 0.65 BSC 0026 _BSC
_\ ¢ H 6.25 650 | 0246 | 0.256
E— I‘— Al | P ~ L 050 | 070 0020 | 0028
az [ re N SEE_VARIATIONS | SEE_VARIATIONS
A [A[0.10 CV9\ i S L Y 285 | 345 o112 | 0124
| [ | « o | e o | s
D E PKG. | UI4E-3) UI6E-3; UR0E-1; U0E-4;
CODES |U2BE-4; U2BE-5
SIDE_VIEW END VIEW
1] JEDEC VARIATIONS
PARTING WITH ~__—N MO-153[ N M'I‘II;:‘_IMETE'qlii MI;NCHESMA x
025 BT PLATING— | T | ABT-1 |14 D | 490 | 510 | 0193 | oeot
+ ~ a c X | 295 3.25 0116 | o128
BasE | L7 1 ‘ ABT 16D | 49 510 0193 [ o0.201
METAL- X | 285 3.5 0112 0124
DETAIL A LEAD TIP_DETAL ACT 20 [ D | 640 660 | 0252 | 0260
NOTES! X_|_4.00 434 | 0457 | o471
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH. AET 28| D | 960 980 | 0378 | 0386
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.Smm PER SIDE. X | 535 565 0211 | oeee
3. CONTROLLING DIMENSION: MILLIMETERS.
4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE.
S. “N° REFERS TO NUMBER OF LEADS.

A\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002°

THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE, THIS TOLERANCE ZONE IS
DEFINED BY TwO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, DATUM [-C-])
THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE DIRECTION INDICATED.

TSSOP 4.4mm BODY.EPS

B i

M AKXI

14

9. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

10. ALL DIMENSIONS APPLY TO BOTH LEADED ¢-) AND PbFREE ¢+> PKG. CODES. ?ggESGE 4?,‘UMTLBIE,|“EY EXPOSED PAD

—DRAWING NOT TO SCALE- (APPROVAL °°°”"g{f°51“8§"° RE,_— Yy
XM
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