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ABSOLUTE MAXIMUM RATINGS

IN O GN D -0.3V to +30V Operating Temperature Range ................cc...o.....
VCC t0 GND -0.3Vto +13V Storage Temperature Range ............ccccoooenenn.
DIM/FB, COMP, UVLO, CSto GND.........cocovvieee -0.3V to +6V Junction Temperature .........ccccccooeviiiiiiiiiiiee
NDRV t0 GND....oooviiiiiiiiiiic, -0.3Vto (Vce + 0.3V) Lead Temperature (soldering, 10s)
Continuous Power Dissipation (Ta = +70°C)
8-Pin uMAX (derate 4.5mW/°C above +70°C).............. 362mW

-40°C to +85°C
-65°C to +150°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 (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 5
Delay tBUVF VIN steps down from +24V to +9V 1 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
2 W AXI/WV
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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, 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

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 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 Ccy'gﬁeks

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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BT EHFIE (4E)

(VuvLO/EN = +1.4V, VFB = +1V, COMP = unconnected, Vcs = 0V, Ta = +25°C, unless otherwise noted.)
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(VuvLO/EN = +1.4V, VFB = +1V, COMP = unconnected, Vcs = 0V, Ta = +25°C, unless otherwise noted.)
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MAX16801 FHF & = /ELEDIR 7%
RIJE 5T [E] & E

IN 2% % L 28 C 1T T 76 FEL 3% X ] e s s 38 482 At T4 L
(E5). CIMR TS =g kg Tl AT H
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. COFHLAT TR AT . FE TR S00ms J& Shist[|] oy, 5%
BRHL A C2A M FEHLEN 9.5V, T C1 A% 3 HL 5424V .
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IS4 T — M ETMAXIG801 HBS & HB LEDIRshggsy 1 o< G, MR RIMHTIE.
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ViN
10.8V 70 24V
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L/\/\/\/ UVLO/ENE B IN ! §§

DIM/FB VCC
— B ET mmam [ >
COMPE MAX16802B ENDRV I l
R2§
R4
R3 ¢ T VVV
DIMMING AN/
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GND :l: i I

1

MAX16801A/B/MAX16802A/B

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

VIN
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. D1 C4
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.
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OPTIONAL ONLY WHEN PWM DIMMING IS USED

____________ | FT_ % N R

A — vce NDRV | E’Q‘ §§ os

R\

J1

UNIVERSAL BRIDGE 03 5
AC INPUT RECTIFIER IN GND

N AKX/
MAX166018

Ay
]
1]

CS
[0 Ip—— D—

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, B4, k3Ei% lyback HB LED¥KZ)#E, RAMEATPWM it

+VIN o o
? ;? Vour -
A1 " é. ; f!! OPTO LED §§
" NDRY | | Q1 R8 §§
T | W T
o R
vee cs gm
IMAXIV . :f L_TS

R4 q |7 :

0 ® o MAX16801 § NI §

OPTO TRANS —1 compP GND ‘\_/\N\/_., Al

U3 N

TLV431 \ 4

. R}
7 3 DIM/FB UVLO/EN
R6 RS%
f—17) c5 R10
G
o | 1 : | AV
F9. dEHmA. B, R Iyback HB LEDIRsh#E, FA7 5k 5 /i 3 141
AXI/W 13
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P<Y
ThEEHEE
IN ° _ " o VCC
N 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 O j> s NDRV
AMP Q
+ CPWM b R
cS 1 Vopwm "
s *0SCILLATOR .
138V 264kHz J V
THERMAL |
SHUTDOWN GND
Ves _[+ - B
0.3V LM MAXIN
% MAX16801 *MAX16801A/MAX16802A: 50% MAXIMUM DUTY CYCLE
+ MAX16802 MAX16801B/MAX16802B: 75% MAXIMUM DUTY CYCLE
**MAX16801 ONLY
\ =
priilk g1 5| A &
PART BOOTSTRAP \S/gﬁlgz MAX DUTY TOP VIEW
UVLO W) CYCLE (%)
MAX16801A Yes 22 50 uLoen 1] 81N
MAX16801B Yes 22 75 DivFB [2 | AAAXLM | 7]vce
- MAX16801
MAX16802A No 10.8 50 cowp[3|  MAX16802  [6] NoRv
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 ),
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&
(=)
4X S —— =
8 _ I‘_ 8 INCHES MILLIMETERS %(
H H H H DIM | MIN MAX MIN MAX ®
A - 0.043 - 1.10
| Al 0.002 0.006 0.05 0.15
A2 | 0030 | 0037 | 075 0.95
E o b 0.010 0.014 0.25 0.36
@0.50+0.1 c 0.005 0.007 0.13 0.18
‘ _é ; D 0.116 0.120 2.95 3.05
0.6+0.1 e 0.0256 BSC 0.65 BSC
' 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
0.6+0.1 —=| l<_ ! o 0° 6° 0° 6°
D BOTTOM VIEW S | 0.0207 BSC 0.5250 BSC
TOP VIEW
A2 Al A T T
STRTRNNS TN e
T ) J_ L /
- ‘ “
Je L, N
FRONT VIEW SIDE VIEW
",
NOTES: Ebs?nﬁz!ﬁl!ﬁcATosR /VI/J‘I/VI
1. D&E DO NOT INCLUDE MOLD FLASH.
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 DOCUMENT CONTROL NO. REV. 1
21-0036 3|4
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