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MAX8901A/MAX8901B

2~6EDESIWLEDH.
ESNEE

. 2mm x 2mm®»DTDFN/YYy or—

ABSOLUTE MAXIMUM RATINGS

INTO GND ..o, -0.3Vto +7V
CS, COMP, ON to GND -0.3V to (VIN + 0.3V)

OVP, LXTO GND ... -0.3V to +28V
PGND to GND ..o -0.3V to +0.3V
LX CUITENT .o, 770mARMS

Continuous Power Dissipation (multilayer board at +70°C)
8-pin, 2mm x 2mm TDFN
(derate above +70°C by 11.9mMW/°C)...c.cooviiiiiiiiins 953mwW

Operating Temperature Range ............ccccccoeenn -40°C to +85°C
Junction Temperature....................

Storage Temperature Range
Lead Temperature (soldering, 10S) ........cccoovviieiiiinrennn. +300°C
Soldering Temperature (reflow) .........ccccooeiviiiiiiiiin, +260°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 = VoN = Vovp = 3.6V, VpgND = VGND = 0V, COMP, CS, and LX are unconnected, 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
Input Voltage VIN 2.6 5.5 \
Input Undervoltage Lockout y VIN rising 2.25 2.55 v
Threshold IN_UVLO
VN falling 2.53
Input Overvoltage Lockout VIN rising 6.2 6.35
VIN_OVLO , v
Threshold VN falling 6.0 6.3
Shutdown Input Current | VON = OV Ta = +25°C 001 ! A
utdown Input Curren =
P SHDN | TON Ta = +85°C 0.1 g
= MAX8901A 70 135
Quiescent Current IQ Ves 9'55.\/’ no load pA
(not switching) MAX8901B 115 185
Output Voltage Range VouT VDIODE = external boost diode voltage drop V\é:ggE Vov V
OVP Overvoltage Protection . .
Threshold Vov 6 LEDs with 25V OVP option 24 25 26 \Y
OVP Input Current lov Voyp = 20V 20 HA
CS Regulation Voltage Vcs No dimming 0.475 0.50 0.525 \
Time VonN is below low threshold until
ON Shutdown Delay tSHDN shutdown (Figure 1) 1.18 1.33 1.50 ms
ON High Voltage VON_HI 2.6V <V|N <55V 1.3 Vv
ON Low Voltage VON_LO |26V <V|N<5.5V 0.4 V
Ta = +25°C 0.01 1
ON Input Current ION ON =IN PA
Ta = +85°C 0.1
iy . ) First ON high pulse to enable IC
Initial ON High Pulse Width tHIINIT (MAX8901B) (Figure 1) 40 ys
ON High Pulse Width tHI MAX8901B (Figure 1) 05 ys
ON Low Pulse Width tLo MAX8901B (Figure 1) 0.5 500.0 us
2 N AXI/




2~6BDESIWLEDH.
BESHWETE. 2mm x 2mmADTDFN/YY or—

ELECTRICAL CHARACTERISTICS (continued)

(VIN = VoN = Vovp = 3.6V, VPGND = VGND = 0V, COMP, CS, and LX are unconnected, 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
Serial Dimming ILED = 24.75mA Ta = +25°C -1.3 +1.3 %
Full-Scale LED Current Accuracy (MAX8901B) Ta = -40°C to +85°C -3 +3 %
PWM Frequency for PWM
Dimming Control fPwm MAX8901A 100 kHz
CS to COMP Transconductance 40 60 80 uS
Soft-Start Interval ISOFT- Ccowmp = 0.022uF (Figure 1) 10 ms
START
Thermal Shutdown 160 °C
OSCILLATOR
Operating Frequency fsw 700 750 800 kHz
Maximum Duty Cycle DMAX Vgs = 0.4V 90 92 %
n-CHANNEL SWITCH
LX Leakage Current | Vix = 27V Th = +25°C 01 ° A
eakage Curren LXLK LX =
9 G Ta = +85°C 0.1 "
n-Channel Switch On-Resistance RiLx 0.7 1.4 Q
n-Channel Current Limit ILImM 0.63 0.70 0.77 A
Note 1: Specifications to -40°C are guaranteed by design and characterization and are not production tested.
STEP 0 2 3 4 5 G 28 29 30 3 33
tHLINIT
o ON
>40us —p
}4_ tHi
—»‘ L—ILO ‘4—»‘ tSHDN
tSOFT-START ‘44 FULL 32/33 . 500ns TO 500us >500ns FULL 32/33 1.33ms (typ)
30733 2933 933 S
ILED_
SHUTDOWN SHUTDOWN

1. MAX8901BD % A X > JH

MAXIW
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MAX8901A/MAX8901B

2~6fEDESIWLEDHH.
. 2mm x 2mm®»DTDFN/YNw or—

ESNEE
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(Circuit of Figure 5, ILED = 24.75mA, VIN = VoN = 3.6V, C1 = 1uF, C2 = 1uF, Ta = +25°C, unless otherwise noted.)

LED EFFICIENCY vs. INPUT VOLTAGE

90 5
8 = — :
V\
= 3WLEDs
S N
g %0 /\ 4 WLE‘DS
i3 ™ 6wie
S
7% }
INDUGTOR: TOKO 1069AS-220M
DIODE: CENTRAL SEMI CMDSHO5-4
70 L L L
2 3 4 5 6
INPUT VOLTAGE (V)
LED EFFICIENCY vs. LED CURRENT
(6 WLEDs)
90 o
ViN=5V VIN:5-5V\ §
85 -elg
80 ~ Y] E
- / Vin=4.2V
=2 75 Vi = 3.6V V=3V
o)
(|
o
565
60
55 INDUCTOR: TOKO 1069AS-220M
DIODE: CENTRAL SEMI CMDSH05-4
50 | | |
0 5 10 15 20 25
LED CURRENT (mA)
LED EFFICIENCY vs. LED CURRENT
(4 WLEDs)
% Vin=5V — ViN=5.5\ g
8 : £
80 Vin=4.2V e
= ViN=3.6V
2 75 ‘
= ]
=) Vin=3V
=]
565
60
55 INDUCTOR: TOKO 1069AS-220M
DIODE: CENTRAL SEMI CMDSH05-4
50 h ‘ ‘

5

10 15 20 25
LED CURRENT (mA)

EFFICIENCY (%)

EFFICIENCY (%)

EFFICIENCY (%)
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LED EFFIGIENCY vs. INPUT VOLTAGE

4 WLEDs

\

MAX8901A/B toc02

/’

3 WLEDs

6 WLEDs

INDUCTOR: TOKO 1098AS-100M
DIODE: NXP PMEG3005EB
L L

3 4 5 6

INPUT VOLTAGE (V)

LED EFFICIENCY vs. LED CURRENT

(6 WLEDs)

Vin=5Y | Viy = 5.5V
|

MAX8901A/B toc04

| =42V ]

Vin=3.6V.
I
Vin=3V

INDUCTOR: TOKO 1098AS-100M ]
DIODE: NXP PMEG3005EB

10 15 20 25
LED CURRENT (mA)

LED EFFIGIENCY vs. LED GURRENT

(4 WLEDs)

1 1
ViN= 5y \l&N = 5.5\/\
A

MAX8901A/B toc06

— 7T
Vin=42v |
ViN=3.6V
|

ViN=3V

INDUCTOR: TOKQ 1098AS-100M
DIODE: NXP PMEG3005EB

10 15 20 25
LED CURRENT (mA)

MAXIN
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(Circuit of Figure 5, ILED = 24.75mA, VIN = VoN = 3.6V, C1 = 1pF, C2 = 1uF, Ta = +25°C, unless otherwise noted.)

95

90

85

80

EFFICIENCY (%)

75

70

Vi

Vix

Vour

Vo

Vout

IsupPLY

ILEDs

MAXIW

LED AND BOOST EFFICIENCY
vs. INPUT VOLTAGE

BOOST
/——/

L

é/'_@_

/

6WLEDs, ]
INDUCTOR: TOKO A915AY-220M,

DIODE: CENTRAL SEMI CMDSH05-4

INPUT VOLTAGE (V)

SWITCHING WAVEFORMS

MAX8901 A/B toc9

MAX8901A/B toc07

2 3 4 5 6

+ 50mV/div
’\/'\/\f\/\/\f\/' AC-COUPLED
J | 1 1ov/div
,...r— oV
'\ 100mV/div
\ AC-COUPLED
/\/‘I/’ﬂ//,‘/\ 100mA/div
1 d 1 i
ll 8 \ '/
- OmA
Tus/div
STARTUP AND SHUTDOWN
RESPONSE (MAX8901A)
MAX8901A/B toc11
Co1 T C2=01uF | ovidiv
......_. e e —— : o

10v/div

ov
100mA/div

10ms/div

OmA

20mA/div

OmA

800
700
600
500

I (wA)

400
300
200
100

ViN

Vour

ILEDs

Vix

Vo

Vout

IsupPLY

ILEDs

IN CURRENT (Iiy)
vs. SUPPLY VOLTAGE

hNAY

MAX8901B A

- MIAXB901A

MAX8901A/B toc08

2 3 4 5 6 7

SUPPLY VOLTAGE (V)

INPUT OVERVOLTAGE
PROTECTION RESPONSE

MAX8901A/B toc10
T : | 6.4v 4
54V

20ms/div

STARTUP AND SHUTDOWN
RESPONSE (MAXBQOIB)

MAX8901 A/B toc12

—

10ms/div

1V/div
(AC-COUPLED)

10v/div

ov

20mA/div
OmA

20mA/div
ov

2V/div
ov

10v/div

~{ov

100mA/div
O0mA

20mA/div
O0mA
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0 EEHEFEGES)
E (Circuit of Figure 5, ILED = 24.75mA, VIN = VoN = 3.6V, C1 = 1uF, C2 = 1uF, Ta = +25°C, unless otherwise noted.)
m PWM DIMMING RESPONSE SERIAL PULSE DIMMING
Q (MAX8901A) RESPONSE (MAX8901B)
i i MAX&QWA/.B \OCT . i - - - MA.XBBGTA/B toc14
* Von : SRIERR] 2\ /div 4 2vrdiv
< . oV \/ON ..... {ov
Vin 50mV/div ViN 50mV/div
. f (AC-COUPLED) (AC-COUPL
Ves L 4 500mV/div Ves 1V/div
A o v _
° Vour ¥ 20mV/div out 20mV/div
- fon_pwwm = 100kHz, DUTY { v R SRRIILREE {ov
m CYCLE CHANGE: 90% TO Lens PPy : Lo
% =0. S . oA . . .
m ILeos | h'\gn;rcju:u':iumm mAy M“"M’ T 20mA/div
* A : 2 omA Y (A
< 4ms/div 10ms/div
E LED CURRENT vs. PWM Vs vs. LED CURRENT STEP
DIMMING (MAX8901A) (MAX8901B)
30 2 5075 .
s 507.0 2
% g 5065 :
2 506.0
z s 5055 \\
= 15 = 5050 ~
= = 5045 AN
10 L
504.0 \\
5 503.5
Res =209,
frwm = 100kHz 5080
0 5025
0 20 40 60 80 100 0 5 10 1 20 25 30 35
PWM DUTY CYCLE (%) LED CURRENT STEP
MAXIMUM LED CURRENT MINIMUM LED CURRENT
vs. TEMPERATURE (MAX3901B) vs. TEMPERATURE (MAX8901B)
25.0 = 750 2
28 g B i g
—
—
—
zH T 2
= o 740
=244 B
735
242
240 730
-40 -15 10 35 60 85 -40 -15 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)
6

£)

MAXIN
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