





19-3880; Rev 1, 1/06

m ff%@ti‘-\iﬂﬁm

/

8%
MAX16801A/B/MAX16802A/B &2 5 % & (HB) LED K h £ %
HIIC, PIERE S T ¥ —A e A JEFE LED UK 2 #5 FT 7 1
S ERELES, & Al IR AR R . MAX168013E % &
A3 A% A(B5V ACE 265V ACHE i B [T i A) LEDUK 5 8% ,
MAX16802& F T i A FLE(10.8V DC %24V DC) LEDHKX
.

T BORE SR T LED BRI, T A R b R 25 R A DA R
K E N 1% R JE o . SE e (B4R PWML S B8 8 5 ] S IR 488 B8
SERE YO .
MAX16801/MAX 16802 B4 i A R 81 (UVLOFE, A
VB A B, ] B R 7E R RV I O R T AE .
MAX 16801 F. 7 5 w5 7 ] He FE A P 370 19 246 A%l FhL 36
AL T 24N LED SR #1915 1. MAX 16802 P #B%
BXAEA R, T E R 12V AR R .

PN R AR U 19 26 2k Hz ] 7 FF 40 3 fo /7 O Ak e B8 1 v oo 1k
M oE, MMScE B . SHMm L LEDYK 3h a5 .
MAX16801A/MAX16802A [t K i 25 b 4150%, MAX16801B/
MAX16802B 5 K i 25 H R T5% . X B g {45 5% FH8 5| il
PMAX®E2, 7] TAEAE-40°C 2 +85°Cilf T -

V. V/ > 4V, 4
FFEZELEDIKFIEERY

B4z, DC-DC PWME#EE

#Fit

¢ iE&buck. boost. flyback. SEPICFIEE#HN
¢ Sik50WEL E SR H I E
o BABLKHANBEEE:
B EHI85V ACE265V AC (MAX16801)
o INS|BJE#H10.8V DCE24V DC#i NIKZH(MAX16802)
REFEBIREBREZFN BEENEE, FJLHBEZY
LEDE AT
PWMs &R ERT
262kHz +12 %KY Bl E FF K5 R
R b
AIRTIEM N BB E
BFKaHEEEMNREEZUVLO (MAX16801)
45pA (BRUE)BEIEIERT, 1.4mA (BLEIE)
T{ERRERETR
¢ 50% (MAX16801A/MAX16802A)5,75%
(MAX16801B/MAX16802B)& Kt =tk
o RAMBISSHIUMAXE 3%

>

*® & & O o o o

iz F§ ElEE
B4 MDC-DC LEDIR 5h#% Fl5 Tl HE B TEMP PIN-
— PART RANGE PACKAGE
RGBHIt, AFTLCD TVAHI e AR HE
1 e MAX16801AEUA+ -40°Cto +85°C 8 UMAX
MAX16801BEUA+ -40°C to +85°C 8 UMAX
MAX16802AEUA+ -40°C to +85°C 8 UMAX
MUMAX & Maxim Integrated Products, Inc.FJ7E MR #5 - MAX16802BEUA+ -40°C to +85°C 8 UMAX
+F R TR
B 7Y [ R B
10.8VDC TO 24VDC _ -
ENABLE — l §§
UVLO/EN IN ! ‘ o LEDs
—l |—| I—— DIM/FB VCC D1 'y
P MAXIW w

MAX16802B

comp NDRY

-+

GND |—

GND

C1

C2==

1

T

BLE: MAXI6801/MAXI68028 T THEFRHE T, HEE/MOEEIE.
M AXIV

Maxim Integrated Products 1

25 3L Maxim 1F 238 SCHORHI 1% S0, Maxim AN 8 93 P A7 78 1 22 579 550 Pl e 7 A A9 R 15T
2% Maxim$2 (i S SRR BERE

B, AR AT (i o A R

T T R P S0P AT REAT A S T LR

ZNEBHERFEIRNEESER, BihEMaximaIETT: www.maxim-ic.com.cn.

g/Vc089LXVIN/E/VL089LXVIN



MAX16801A/B/MAX16802A/B

FFEEZELEDIREEHY
Bz, DC-DC PWME#|E

ABSOLUTE MAXIMUM RATINGS

IN O GN D -0.3V to +30V Operating Temperature Range ................cc...o..... -40°C to +85°C
VCC t0 GND -0.3Vto +13V Storage Temperature Range ............ccccoooenenn. -65°C to +150°C
DIM/FB, COMP, UVLO, CSto GND.........cocovvieee -0.3V to +6V Junction Temperature .........ccccccooeviiiiiiiiiiiee +150°C
NDRV t0 GND....oooviiiiiiiiiiic, -0.3Vto (Vce + 0.3V) Lead Temperature (soldering, 10S) .....c..ccccovviiiiirninnnn. +300°C
Continuous Power Dissipation (Ta = +70°C)

8-Pin uMAX (derate 4.5mW/°C above +70°C).............. 362mW

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 (MAX16801: VN must first be brought up to +23.6V for startup), 10nF bypass capacitors at IN and VCC, CNpRy = O,
VuvLo = +1.4V, Vpimrs = +1.0V, COMP = unconnected, Vcs = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are
at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
UNDERVOLTAGE LOCKOUT/STARTUP
Bootstrap UVLO Wake-Up Level VsuvR | VIN rising (MAX16801 only) 1968 216  23.60 Vv
Bootstrap UVLO Shutdown Level VSUVF VN falling (MAX16801 only) 9.05 9.74 10.43 \
UVLO/EN Wake-Up Threshold VULR2 UVLO/EN rising 1.188 1.28 1.371 Vv
UVLO/EN Shutdown Threshold VULF2 UVLO/EN falling 1.168 1.23 1.291 \
UVLO/EN Input Current luvLo Ty =+125°C 25 nA
UVLO/EN Hysteresis 50 mV
et O T 5 0 | w
IN Voltage Range VIN 10.8 24 \
UVLOJEN Propagation Delay tEXTR UVLO/EN steps up from +1.1V to +1.4V 12 us
tEXTF UVLO/EN steps down from +1.4V to +1.1V 1.8
Bootstrap UVLO Propagation tBUVR | VIN steps up from +9V to +24V S
Delay tBUVF VIN steps down from +24V to +9V He
INTERNAL SUPPLY
VCC Regulator Set Point Veesp VIN = +10.8V to +24V, sinking 1pA to 20mA 7 105 v
from Vce
IN Supply Current After Startup [IN VIN = +24V 1.4 2.5 mA
Shutdown Supply Current UVLO/EN = low 90 HA
GATE DRIVER
i RoN(Low) | Measured at NDRV sinking, 100mA 2 4
Driver Output Impedance - Q
RoN(HIGH) | Measured at NDRV sourcing, 20mA 4 12
Driver Peak Sink Current 1 A
Driver Peak Source Current 0.65 A
PWM COMPARATOR
Comparator Offset Voltage VOpwM | Vcowmp - Vs 1.15 1.38 1.70 Y
CS Input Bias Current Ics Vcs = 0V -2 +2 pA
Comparator Propagation Delay tPWM Vgs = +0.1V 60 ns
Minimum On-Time tON(MIN) 150 ns
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +12V (MAX16801: V|N must first be brought up to +23.6V for startup), 10nF bypass capacitors at IN and VCC, CNDpRy = O,
VuvLo = +1.4V, Vpiwses = +1.0V, COMP = unconnected, Vcs = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are
at Ta = +25°C.) (Note 1)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
CURRENT-SENSE COMPARATOR
Current-Sense Trip Threshold Vcs 262 291 320 mV
CS Input Bias Current Ics Vgs = 0V -2 +2 PA
Efﬁégf;g: ﬁg&ytgrﬁgav tPWM 50mV overdrive 60 ns
Switching Frequency fsw 230 262 290 kHz
Maximum Duty Cycle DMAX MAX1e80 A 50 205 %
MAX1680_B 75 76
IN CLAMP VOLTAGE
IN Clamp Voltage VINC 2mA sink current, MAX16801 only (Note 3) | 24 1 26.1 29.0 \
ERROR AMPLIFIER
Voltage Gain RLoAD = 100kQ 80 dB
Unity-Gain Bandwidth RLoAD = 100kQ, CLoAD = 200pF 2 MHz
Phase Margin RLoAD = 100kQ, CLoaAD = 200pF 65 degrees
DIM/FB Input Offset Voltage 3 mV
High 2.2 3.5
COMP Clamp Voltage Y
Low 0.4 1.1
Source Current 0.5 mA
Sink Current 0.5 mA
Reference Voltage VREF (Note 2) 1.218 1.230 1.242 V
Input Bias Current 50 nA
COMP Short-Circuit Current 8 mA
THERMAL SHUTDOWN
Thermal-Shutdown Temperature 130 °C
Thermal Hysteresis 25 °C
DIGITAL SOFT-START
Soft-Start Duration 15,872 clock
cycles
Reference Voltage Steps Durin
Soft-Start ° b ¢ 81 steps
Reference Voltage Step 40 mV

Note 1: All devices are 100% tested at Ta = +85°C. All limits over temperature are guaranteed by characterization.

Note 2: VRgF is measured with DIM/FB connected to the COMP pin (see the Functional Diagram).

Note 3: The MAX16801 is intended for use in universal input offline drivers. The internal clamp circuit is used to prevent the boot-
strap capacitor (C1 in Figure 5) from charging to a voltage beyond the absolute maximum rating of the device when
EN/UVLO is low. The maximum current to IN (hence to clamp) when UVLO is low (device in shutdown), must be externally
limited to 2mA (max). Clamp currents higher than 2mA may result in clamp voltage higher than +30V, thus exceeding the
absolute maximum rating for IN. For the MAX16802, do not exceed the +24V maximum operating voltage of the device.

MAXIMN 3
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(VuvLO/EN = +1.4V, VFB = +1V, COMP = unconnected, Vcs = 0V, Ta = +25°C, unless otherwise noted.)
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S JE . RAECIIER T)shita, (HEEEYILE )R
SP B PR o 2 g DS RR 2 R . anRCLm
FAE KN, IBANDRV ¥ E A 2 0% 1 I [A] FF = MOSFET,
T A BETE 5 = Lo - 5T JE 08 A H TR S F 4R At LU
HHEVNEZRH.TVLAT . fRE UVLORZS M AREG D).
CIFIC2 7 % A I FEL 2%

1B B FEAR FRL R FEL R 8 T (85V ACH A3 A 25 42X )
AL RF/NT 500ms 1 Ja shist ], 3 s H BELR 1. g [ s 4
81 BT 75 09 5 KR B B L (R 22 RS TN 90pA) Fl K
Cl. C2OFHLATT AL . 7 A S00ms Ji Shist[|] iy, 5%
BRHL A C2A M FEHLEN 9.5V, T C1 A% 3 HL 5424V .

I FMAX16801 N #B4 60ms B 4% 5 shis[a], ClabZif it /2
R EL AT, DUfE 5 /DA X B[R] P [ e A A A BRI .
PUR 2 20 BT 58 75 1 F A

lg =Qgtot x fsw

. (in+ 1g) (tss)
VHysT

HA TR B 305 MAX16801 A9 P4 B AL IR HLIT (1.4mA), Quror

SEQL Y BV AT, fow &2MAX16801 ) FF A5 % (262kHz),

Viystie H 28 UVLOME |l B E(11.9V), tgg 2 P #BEK S shint
8] (60ms).-

il an:
lg = (8nC)x(262kHz) = 2.1MA
(1.4mA + 2.1mA)x (60ms)
Cil= =17.5uF
(12v)
L2 (EL BRI 1S pF
10

e Cl > C2, MFRLIF AXIFHARL:

_ Vsyvr xCt
~ (500ms)
VINMINY = VSUVR
Ict1 + IsTART
Hrr Vi 2 B Y /N AR, Vsyvrag B 2
UVLOM R H (B KAE423.6V), IgTarT 2o ShIHIN _E A,
JR AT (B R 90pA) .«
Bilan, ACH AHJERE/IMESSVES, A:
(24V) - (12V)
(500ms)
~ (120V)x(15pF)
~ (0.72mA + (90uA))

Rl =

1= =0.72mA

=133.4kQ

FEL PELEUbR 7 B 150k Q.

IR AVFE KA S Sh e, UR1BH(E AT S BUA bt
BAEE KL, XHERT DL IZ R A T #E .

FRES R TR TRSABEE. ZHEEPHE=4%
55 SRR A . R AT AT B[R] 28 = SR 4L L S
HEE R IR HE, R0 28 AR TR A9 408 shad 72
C1A22VHCE F+10V AY 5 28 7550 L BST (] 1A 25 K F 60ms Y 4%
A Bhist ] .

SEBEH WS AN BRI E SR,
i & 2320 5 MOSFET S B 7] Rl AH (2 WK 9) . #E BLIF I
T, IFRHEAERNEZT.

SR, FERXFR 20T, AR R /N F2:1. FED
TEMBSRHRE SHHBFEAMAN, 88 - 1TFEHER
(). AnSRFEIAE, DLEDSR B B £ 75 Bk S R 4T
MR A3 . (B0, WA B Le 4 5 MOSFET S A [i] [7]
A, SEANHA .
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B2, DC-DC PWM¥EEZE

[EFIREE TR T — NS Sl A HB LED buckBisha, 5
IS4 T — M ETMAXIG801 HBS & HB LEDIRshggsy 1 o< G, MR RIMHTIE.
FFLBE . A FRATIA KK R . b FISH T — M ETMAXI6S01. R ACHPWM =%
HCR ST S 3 AR RO O LED HL 41 Fy 5% s B5 fyback HB LEDHCZN 8. PWM{S 275 35 A
. e 1] e SRR . BIEBTURERLRE, THETEN
6% i T — A A M0 B SR 0 dE i S flyback (B R
LEDUE 45 LED £ HLE AT 5075 T4 A FLIE ACHRIREBSV ACE265V AC).
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Ci——
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|| COMP GND
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ViN
10.8V T0 24V
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L/\/\/\/ UVLO/ENE 5] IN ! §§

DIM/FB VCC
— B ET mmam [ >
COMP E MAX16802B E NDRV I Q1
R2 §
R4
R3 * T VVV
DIMMING AN/

poe)
;1

C2

GND :l: i I

1

MAX16801A/B/MAX16802A/B

FJ6. AA TR IIRENIMAX16802 flyback HB LEDHXZ)#¢, Hi A HIEE[# 10.8V £ 24V

VIN
10.8V 70 24V

R1
. D1 C4
L’\/\/\/ UVLO/EN — gL ! Y
DIM/FB VCC
— MERT maam [TRE

-

MAX168028
COMP E 680. E NDRV I Q1 U
= Bat
.-

R3 "—T— VVV
DIMMING R4
(2= C3—_— R5
—
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K7, BA R ERT D RENIMAX16802 buck HB LEDIK 574, i A B AEH10.8VE24V

12 MAXIMN




FFEZELEDIKFIEERY
B4, DC-DC PWMEHI&S

OPTIONAL ONLY WHEN PWM DIMMING IS USED

A — vce NDRV | E’Q‘ §§ os

R\

UNIVERSAL|  BRIDGE o oy 1
ACINPUT | RECTIFIER N o0 1.
NAXIW
MAX16801B
cs
1= == §

”.”. DIM/FB UVLO/EN Rt
“PUM "
cs
||

“WARNING: PWM DIMMING SIGNAL IS SHOWN AT THE PRIMARY SIDE.
USE AN OPTOCOUPLER FOR SAFETY ISOLATION OF THE PWM SIGNAL.

8. WHACH A, B4, k3Ei% lyback HB LED¥KZ)#E, RAMEATPWM it

+VIN

? N Vour
g I w2
o ; 5  OPTOLED

4% N NDRV | E at fg w

ANA—o

|
V%

— VW\— W

vee cs
. R
o

N MAXIMN §““ ,L_ﬁi

MAX16801
N R9

U2 L‘ :
OPTO TRANS —{ cowe anD N A —e 7
U3 N
TLV431 v ii

L g DIM/FB UVLO/EN

»/

R6 RS%
—_—C2
€5 R10
GND T . || AN

9. A B4, FG## flyback HB LEDIR Z)af, HA mhs B i i 1
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FFEEZELEDIREEHY

B4, DC-DC PWMPEE#EE

P<Y
ThEEHEE
IN ° " o VCC
W i
CLAMP
26.1V REGULATOR
BOOTSTRAP UVLO**
REG_OK VL
DIGITAL | REFERENCE
SOFT-START 1.23V
UVLO (INTERNAL 5.25V SUPPLY)
COMP
FB > ' DRIVER
ERROR 2 j> ° NDRV
AMP Q
+ CPWM b R
cS 1 Vopwm "
s *0SCILLATOR °
138V 264kHz J V
THERMAL |
SHUTDOWN GND
Ves _[+ - [
0.3V LM MAXIN
% MAX16801 *MAX16801A/MAX16802A: 50% MAXIMUM DUTY CYCLE
+ MAX16802 MAX16801B/MAX16802B: 75% MAXIMUM DUTY CYCLE
**MAX16801 ONLY
3. =
priilk g1 5| B &
PART BOOTSTRAP \S/gﬁlgz MAX DUTY TOP VIEW
UVLO V) CYCLE (%)
MAX16801A Yes 22 50 uLoen 1] 81N
MAX16801B Yes 22 75 DIN/FB [2 | AMLAXIA | 7]veC
- MAX16801
MAX16802A No 10.8 50 cowr[3|  Maxi6s02  [&]nory
MAX16802B No 10.8* 75
- cs [4] 5] GND
*MAX 168025 F A #5E 2 UVLO.
VCC5| I [ 8 F+7V (IN 5| = 4 +10.8V T HI RIS ),
I H UVLO/ENT| JE g 55 L F I MAX 168027 46 TAE . UMAX
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1. D&E DO NOT INCLUDE MOLD FLASH.
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