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ABSOLUTE MAXIMUM RATINGS

IN to GND -0.3V to +30V Operating Temperature Range ................ccc..o..... -40°C to +85°C
VCC to GND -0.3Vto +13V Storage Temperature Range -65°C to +150°C
DIM/FB, COMP, UVLO, CSto GND.........cocovvviees -0.3V to +6V Junction Temperature .........cccccooovviiiieiiiiiiee +150°C
NDRV t0 GND....oooviiiiiiiiiii -0.3Vto (Vce + 0.3V) Lead Temperature (soldering, 10S) .....c..ccceovriiiiiriinnnn. +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 Y
UVLO/EN Shutdown Threshold VULF2 UVLO/EN falling 1.168 1.23 1.291 vV
UVLO/EN Input Current luvLo Ty =+125°C 25 nA
UVLO/EN Hysteresis 50 mV
et O B 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 s
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 lIN VIN = +24V 1.4 2.5 mA
Shutdown Supply Current UVLO/EN = low 90 pA
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

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +12V (MAX16801: VN must first be brought up to +23.6V for startup), 10nF bypass capacitors at IN and VCC, CNpRy = 0,
VuvLo = +1.4V, Vpiwes = +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

Efﬁégra;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 Vv

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 cCylgﬁeks

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: VReF 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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BT EHFIE (4E)

(VuvLO/EN = +1.4V, VFB = +1V, COMP = unconnected, Vcs = 0V, Ta = +25°C, unless otherwise noted.)
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(E5). CIRRFFISE =Ledl s e Tl T
S AWM. KAMECUEK T fashital, (HREFEWILE)a
B B o 2 B oy DL SR 2 R WRCLY
BAEK/N, HBAZNDRV A A 25 1 B[R] FF X MOSFET,
WA BEFE 55 = 284 b 57 2 05 A PR R R F 4 A LU
BUEVINGER ATV . #84H& M UVLORET AR RE S 3.
CLAIC27 R FHAR M Ui i 25«

163 5 TEAR H U L A 25 R (85 ACKR A 1 55 2% =X )
B /INT 500ms (19 5 shista], e 2 F B R 1. GE A Hsf $2
BEER1F T T BB K oh I B L (R 2R 2 N 90pA) ATl
Cl. COFTHLATFR MHLIL . 7E T 19 500ms J shist (] i, 5%
PEELZEC2L AT FE L B 49.5V, T CLALAH 78 HEL 51| 424V .

1T MAX16801 A &4 60ms H R Shit ], CLAAZITT fil 2
g B ELAT ,  DAE 22 /D 5K B8] P [ 2 (4t B2 LR .
PATR 28 s A 5 B e A L A

lg =Qgtot x fsw

. (in+ 1g) (tss)
VHYsT

HA TR A 30 E MAX16801 B9 4 B HL IR HLIT (1.4mA), Qupor

SEQL Y B 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 (LR I L 1SpF
10

e C1 > C2, MFELIT AXIFHRL:

_ Vsyvr xCt
~ (500ms)
VINMINY = VSUVR
Ict1 + IsTART
Hh Vi 2 A B SN A BE, Vsyyr2 B %
UVLOM R H (B KAB423.6V), IgTarT 28 ShIHIN A
PR LI (B RAB 90pA)
Bilan, ACH AHJERUE/IMESSVES, A:
(24V) - (12V)
(500ms)
~ (120V)x(15pF)
~ (0.72mA + (90uA))

Rl =

o= =0.72mA

=133.4kQ

FEL L JUAR 1L 150K Q.

TSR AVF AR S S E], R PEE AT e U b iR
BAEH R —L8, AT LR % AL L RO e
ERBFITEW AT RO TESH R . %R E =5
H5% LSRRI AE . TR T AR o] Ik ) 56 = S8 20 A0 WL IR S
HH PR SRR EE R R R TR 2 A ] A HOR B AR
CLAA22V I L 2+ 10V Y S5 S LI 8] 4 250K - 60ms F ¢
Ja B [a] .

SBAZW S — OB R A - ML R E S,
{f i & L8 2H 5 MOSFET Sl I [8] [A] AH(Z WL 9) . FE BE A L
T, rRREAESNEZ T .

SR, ERXFITAT, WA REEELIUNT 21, R
JE i B SR AR A SRR, 05— R R IR
(). AR [EIAE, WILEDYK Bh A % 4 75 i th R RS T 4T
WEMIEE B . ER, WA R E SE 45 MOSFET Sl i 8] [7]
M, A RAIZE.
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FFE=ELEDIKF1E5RY
B2, DC-DC PWMEEZE

AR BT —EESE R B LED buckBiZ3, A
IS4 i T — I FMAXI6801 F B 46 HB LEDYishapry 1 ocrEiG, AR DRASMHTLHE.
FFLBE . A FRAETIA KRB R . b FISH T — M ETMAXI6S01. R AILHPWM T
HOKAS T S HR B Y LED L F1 4 S0 flyback HB LEDBEZN 8. PWM {32 7 % % A
, RN ZLIRERE). BIERTUR M Z SRR, TAETEA
6% i T — A BB M B R0 dE i S flyback (B R
LEDHE 45 LED £ HLE AT T2 7% T4 A HLIE . ACHRIR(BSV ACZ265V AC).

D1 T

P

vV
SUPPLY _ 02

\ 4 V
° out
R1 E
R2 CJ 4

| [ ot LEDs
N NDRV | !§§
Ci——
VCC cS
1 MAXIM % R § k7
C2
T MAX16801
c3
|| COMP GND
§ "6 DIM/FB UVLO/EN

-2

R5

GND

5. #zk=l. FFRF&. flyback LEDHE5)7%, B A Al 42 fi A Je s [k

MAXIMN "
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B4, DC-DC PWME#ZE

ViN
10.8V T0 24V
LED(s)

L/\/\/\/ UVLO/ENE 5] IN ! §§

DIM/FB oo
— B E mamam [ >
COMP E MAX16802B E NDRV I Q1
R2 §
R4
R3 * T VVV
DIMMING >—AA/

poe)
;1

C2

GND :l: i I

1

MAX16801A/B/MAX16802A/B

FJ6. AA TR IIRENIMAX16802 flyback HB LEDHEZ)#, Hi A HL/ETE# 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
C2-—C3—— RS
—
oD 1

K7, BA R ERTRENIMAX16802 buck HB LEDIK 578, i A HAEH10.8V £ 24V

12 MAXIMN
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B2, DC-DC PWMEEZE

OPTIONAL ONLY WHEN PWM DIMMING IS USED

A — vce NDRV | E’m §§ e

R\

J1

UNIVERSAL BRIDGE 03 5
AC INPUT RECTIFIER IN GND

N AKX/
MAX166018

6

Ay

&

—_— ==

K

DIM/FB UVLO/EN R4

*PWM R3
C5
|

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

8. WHACH A, B4z, kiEi% lyback HB LED¥KZ)#E, RAMEATPWM it

ld
L | .;
+VIN o o D3 "
® < out
§ g Ll W
m% R2% o ff!! OPTO LED §§
i || e 3
T &
VCe CS
C4 o gm C3

ZNAXIM §““ T 1 i

0 ® o MAX16801 N . §

OPTO TRANS —1 comP GND ‘F\_/\/\g/\/_., Al

U3 N

TLV431 ) 4

RS rw Ve
L 2 DIM/FB UVLO/EN
R6 RS%
p—7] 5
GND . I . I /\;1\;\/

9. A B4, FG R # flyback HB LEDIR Z)af, FA mhs B i ] 1
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MAX16801A/B/MAX16802A/B

FFEEZELEDIKIEERY

B4, DC-DC PWMPEE#EE

b
THEEREE
n \ 4 N VCC vee
N i
CLAMP
26.1V REGULATOR
BOOTSTRAP UVLO™
REG_OK Vi
DIGITAL [~ REFERENCE
SOFT-START 123V
UVLO (INTERNAL 5.25V SUPPLY)
COMP
fB - - DRIVER
ERROR O j> s NDRV
AMP Q
+ CPWM b R
CS 1 Vopwm " [
il *0SCILLATOR .
138V 264kHz L Ve
THERMAL ||
SHUTDOWN GND
Vos _[+ - Kl
0.3V " MAXIM
% MAX16807  *MAX16801A/MAX16802A: 50% MAXIMUM DUTY CYCLE
+ MAX16802  MAX16801B/MAX16802B: 75% MAXIMUM DUTY CYCLE
**MAX16801 ONLY
L} =
prigilk g1 5| A &
PART BOOTSTRAP \Slgﬁzg'; MAX DUTY TOP VIEW
uvLO W) CYCLE (%)
MAX16801A Yes 20 50 buLoen[i ] 81N
MAX16801B Yes 22 75 DIN/FB [2 | AMLAXIA | 7]veC
- MAX16801
MAX16802B No 10.8* 75
- cs [4] 5] GND
“MAX168027% A #5EH 2 UVLO.
VCC5| I [ 5 F+7V (IN 5| 4 +10.8V AT B9 RS ),
F-H UVLO/ENF| il g 55 HE T MAX 16802 48 T1E . uMAX
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B2, DC-DC PWM¥EE|ZE

Lt f=
i'zzn:%

AR FORMB (1) R E T REA R Bl LS , WRR Al i 384N 8., 75 % 10 www.maxim-ic.com.cn/packages. )

on
i
(=)
4X'S — <
8 S — I‘_ 8 INCHES MILLIMETERS %(
H H H H DIM| MIN MAX MIN MAX ®
A - 0.043 - 1.10
| A1 0.002 0.006 0.05 0.15
A2 | 0.030 0.037 0.75 0.95
E o b 0.010 0.014 0.25 0.36
20.50+0.1 c 0.005 0.007 0.13 0.18
‘ _6{ D 0.116 0.120 2.95 3.05
0.6+0.1 e 0.0256 BSC 0.65 BSC
f E 0.116 0.120 2.95 3.05
E H H H H 0.188 0.198 4.78 5.03
L 0.016 0.026 0.41 0.66
0.620.1 —»] ! o ! o 0° 6° 0° 6°
5 BOTTOM VIEW s | 0.0207Bsc 0.5250 BSC
TOP VIEW
A2 A1 A T T
wi /s w— O U
T ) J_ L /
‘I I_ c o
Je L, .
FRONT VIEW SIDE VIEW
",
NOTES: Ebs?lﬁt!ﬁl!ﬁcATosR /VI/J‘I/VI
1. D&E DO NOT INCLUDE MOLD FLASH. PROPRETARY NFORMATIN
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”). )
3. CONTROLLING DIMENSION: MILLIMETERS. PACKAGE OUTLINE, 8L uMAX/uSOP
4. MEETS JEDEC MO-187C-AA. APPROVAL BOCUMENT CONTROL NO. REV. [ 1
21-0036 J |4

MAXIMJt = 7rEE4b

1k 83281548 HREI 4wfT 100083
% EEIE: 8008100310
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