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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (OUT to GND)
Switch Voltage (LX to GND)
SHDN, LBO to GND ............
LBI, REF, 3/5, FB to GND .
Reference Current (IREf) ....

Continuous Power Dissipation (Ta = +70°C)
UMAX (derate 4.1mW/°C above +70°C) ......c.ccceeeeeen. 330mw

MAX86_C/D
MAX86_EUA ......
Junction Temperature ..

Storage Temperature Range
Lead Temperature (soldering, 10sec)

Reverse Battery Current (Ta < +45°C) (Note 1)
Operating Temperature Ranges

Note 1: Reverse battery current is measured from the Typical Operating Circuit’s battery input terminal to GND when the battery is
connected backwards. A reverse current of 750mA will not exceed the package dissipation limits but, if left for an extended
time (more than ten minutes), may degrade performance.

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

(Circuit of Figure 2, VIN = 1.2V, ILoaD = OmA, Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP  MAX | UNITS
L o 09 | v
MAX866, 3/5 = 0V, OmA < ILoAD < 6mA 4.80 5.0 5.20
0.9V<VIN<3V | MAX866, 3/5 = 3V, OmA < ILoAD < 8mA 3.17 3.3 3.43
MAX867, VouT = 5V, OmA < ILoaD < 6mA 4.80 5.0 5.20
OutpLt Voltage 0.9V <ViN<3Y, MAX866, 3/? i 0V, OmA < ILoAD € 6mA 4.75 5.0 5.25
(Note 2) Ta=TminTO TMax| MAX866, 3/5 = 3V, OmA < ILoAD < 8mA 3.13 3.3 3.47 \Y
(Note 3) MAX867, VouT = 5V, 0mA < ILOAD < 6mA 475 50 525
MAX866, 3/5 = 0V, OMA < ILoAD < 10mA 480 50 520
1.2V<VINS3V | MAX866, 3/5 =3V, OmA < I .oAD < 15mA 3.17 3.3 3.43
MAX867, Vout = 5V, OmA < ILoaD < 10mA 4.80 5.0 5.20
MAX866, 3/5 = 0V, 4.8V < VLoAD < 5.2V 6 9
0.9V<VINS3V | MAX866, 3/5 = 3V, 3.17V < VLOAD < 3.43V 8 13
Maximum Load Current MAX867, VouTt =5V, 4.8V <V oaD 5.2V 6 9
(Note 2) MAX866, 3/5 = 0V, 4.8V < VL.0AD < 5.2V 10 15 mA
1.2V<VINS3V | MAX866, 3/5 =3V, 3.17V < V| 0AD < 3.43V 15 23
MAX867, Vout =5V, 4.8V <V oaD 5.2V 10 15
Quiescent Supply Current in ILOAD_: OmaA, 3/5 _: 3V, LBl =1.5V, 27 60 LA
3.3V mode (Note 4) Vour = 3.47V, FB = 1.5V
No-Load Battery Current Output set for 3.3V, measured at V|N in Figure 2, V|N = 1.5V 100 HA
Shutdown Quiescent Current S—HEEI\—I =0V, 3/5 =3V, LBl = 1.5V, Vour = 3.47V, 1 uA
(Note 4) FB = 1.5V
Peak Inductor Current Limit 500 mA
Reference Voltage No REF load 122 1.25 1.28 \Y
Reference Load Regulation 3/5 =3V, -20pA < REF load < 250pA, CRrer = 0.22F 0.8 2.0 %
LBI Input Threshold With falling edge 122 125 128 \"
2 MAXI
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 2, ViN = 1.2V, ILoAD = O0mA, Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
LBI Input Hysteresis 25 mV
LBO Output Voltage Low ISINK = 2mA, open-drain output 0.4 \Y
LBO Output Leakage Current LBO =5V 1 WA
SHDN, 3/5Input Voltage Low 0.08 x VouT \%
SHDN, 3/5 Input Voltage High 0.32 x VouT Y
SHDN, 3/5, FB, LBI Input Current | LBI = 1.5V, FB = 1.5V, SHDN = 0V or 3V, 3/5 = 0V or 3V +40  +100 nA
FB Voltage MAX867, output in regulation 1.22 1.25 1.28 \
Output Voltage Range MAX867 2.7 6.0 \

Note 2: Output current specified with circuit of Figure 2 and CoilCraft D01608-334 inductor for test purposes only. More (or less)
output current can be supplied with other coil types depending on inductance value and coil resistance. See Typical Operating
Characteristics for other coil types. Output voltage and output current are guaranteed over this V|N operating range once the
device has started up. Actual V|N start-up voltage depends on load current.

Note 3: Output voltage specifications over temperature are guaranteed by design to limits that are 6 sigma from either side of the mean.

Note 4: Current measured into OUT. Vour is forced to 3.47V to maintain LX off when measuring device current.

gooooo
(Circuits of Figure 2, Ta = +25°C, unless otherwise noted.)
EFFICIENCY vs. LOAD CURRENT (Vgyr = 3.3V) EFFICIENCY vs. LOAD CURRENT (Vgyr = 3.3V) EFFICIENCY vs. LOAD CURRENT (Vgyrt = 5.0V)
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EFFICIENCY vs. LOAD CURRENT (Vour = 5.0V) vs. BATTERY VOLTAGE (Vour = 3.3V) vs. BATTERY VOLTAGE (Vour = 5V)
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(Circuits of Figure 2, Ta = +25°C, unless otherwise noted.)

START-UP INPUT VOLTAGE vs. LOAD CURRENT
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MAX866 LINE-TRANSIENT RESPONSE

(3.3V MODE)

1ms/div
A: 3.3V OUTPUT VOLTAGE, AC COUPLED 20mV/div
B: INPUT VOLTAGE (0.9V AND 1.4V) 500mV/div
ILoap=10mA, Coyr = 47uF

REFERENCE LOAD CURRENT (uA)

MAX866 LINE-TRANSIENT RESPONSE
(5V MODE)

1ms/div
A: 5.0V OUTPUT VOLTAGE, AC COUPLED 20mV/div
B: INPUT VOLTAGE (0.9V AND 1.4V) 500mV/div
ILoaD = 10mA, Coyr = 47pF
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(Circuits of Figure 2, Ta = +25°C, unless otherwise noted.)

MAX866 LOAD-TRANSIENT RESPONSE MAX866 LOAD-TRANSIENT RESPONSE
(3.3V MODE) (5V MODE)
! wqped T A Jptseeata J%_MMMM 1A
' L : { e
] B i :
_ MMI | o
‘ 1ms/div » 1ms/div

A: 5.0V OUTPUT VOLTAGE, AC COUPLED 20mV/div

B: OUTPUT CURRENT (OmA AND 10mA) 5mV/div
(TEKTRONIX P6042 CURRENT PROBE)

ILoap = 5mA, Coyt = 47pF, VN = 1.25V

A: 3.3V OUTPUT VOLTAGE, AC COUPLED 20mV/div

B: OUTPUT CURRENT (OmA AND 10mA) 5mV/div
(TEKTRONIX P6042 CURRENT PROBE)

IL.oap = 5mA, Cour = 47uF, Vi =1.25V

MAX866 SHUTDOWN RESPONSE MAX866 SHUTDOWN RESPONSE
(3.3V MODE) (5V MODE)

—
SN N NGy

] - L*:B

10ms/div 10ms/div

A:3.3V OUTPUT VOLTAGE, 2V/div A:5.0V OUTPUT VOLTAGE, 2V/div
B: SHDN INPUT VOLTAGE (0V AND 5V) 2V/div B: SHDN INPUT VOLTAGE (0V AND 5V) 5V/div
ILoap = 10mA ILoAD = 10mA
MAX867 LBI AND FB THRESHOLD MAX866 OUTPUT VOLTAGE ERROR START-UP VOLTAGE
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
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(Circuits of Figure 2, Ta = +25°C, unless otherwise noted.)
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PR’SI)E).ILIJ:JE)ON INDUCTORS CAPACITORS RECTIFIERS
Surface Mount See Table 2 g";:j;ﬁ:g;;g”;ﬁies ’l:lﬂi(;]fr:OIIEaC’lASBgS%SZ?_O
AVX TPS series
Sanyo
gﬁ?éf;ﬁeme RCHEEA 220 oW ESR organic Motorola INS017
semiconductor
COMPANY PHONE FAX
AVX USA: (207) 282-5111 (207) 283-1941
CoilCraft USA: (708) 639-6400 (708) 639-1469
Matsuo USA: (714) 969-2491 (714) 960-6492
Motorola USA: (602) 244-5303 (602) 244-4015
Murata-Erie USA: (800) 831-9172 (814) 238-0490
Nihon USA: (805) 867-2555 (805) 867-2556
Japan: 81-3-3494-7411 81-3-3494-7414
sanyo USA: .(619) 661-6835 (619) 661-1055
Japan: 81-7-2070-6306 81-7-2070-1174
Sumida USA: (708) 956-0666 (708) 956-0702
Japan: 81-3-3607-5111 81-3-3607-5144
TDK USA: (708) 803-6100 (708) 803-6294
Japan: 03-3278-5111 03-3278-5358
J.W. Miller USA: (310) 515-1720 (310) 515-1962
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IPK = (1.55V x 4.5ps) / 330pH = 21.14mA

10

goooooOoboOooooooooobobOobOoOooooobo
gooooboooboooobooooooooonogoon
gooooooooooobOoooboooobooooOooo
gooooooobooooobDoooooboooboooo2
gooobOooboooooboobooooobioQOon
gboooboooboieuoooooooooooooobooon
ooooO0o0o0o0oOooooooooOoGmADO)YDODOO
00000000000 0000000000D0 1%0 2%
gooooooboOoOooooboogooasQOoOzeQ0O
opHOOOOOOOOOOOOOO00OO00000O
ooboooooo

oboooboooo

47pFO6vV0085Q 00 0000000(SMNOO0000
0000000000 0010mADOSVO 014v0 000
00000000000000015mV(yp)D 0000
000000000000000000000000
00000000000000000000000ESR
0000010pFO0MO00000000000000
0 10pFO 47pF0 0 O

MAXIMV




3.3v/5v/0 000

oooooobe-Delnnnn

g2 000000000

INDUCTANCE RESISTANCE

MANUFACTURER PART (uH) @ RATED (CAL)JRRENT H(Err!(fnl-)iT
Sumida CD73-331 330 1.5 0.28 35
Sumida CD104-331 330 11 0.42 4
Murata-Erie LQH4N331K04M00** 330 8.2 0.095 2.6
TDK NLC565050T-331K** 330 4.9 0.14 5
CoilCraft D01608-334 330 2.9 0.16 3.2
CoilCraft DT1608-334 330* 29 0.16 3.2
CoilCraft D03316-334 330 0.7 0.6 5.4
CoilCraft DT3316-334 330* 0.7 0.6 5.4
J.W. Miller PM105-331K 330 11 0.52 5.4
* Shielded
** Low cost
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MAX866/MAX867

3.3V/5Vv/0 0010
ogooooobe-bDelonnn

GND g ggar
(2.1336mm)

LBO

(1.4732mm)
*3/5 FOR MAX866; FB FOR MAX867.

TRANSISTOR COUNT: 357,
SUBSTRATE IS CONNECTED TO OUT.

goooo

INCHES MILLIMETERS
MIN MAX MIN MAX
0.036 | 0.044 0.91 111
0.004 | 0.008 0.10 0.20
0.010 | 0.014 0.25 0.36
0.005 | 0.007 0.13 0.18
0.116 | 0.120 2.95 3.05
0.116 | 0.120 2.95 3.05

0.0256 0.65
0.188 | 0.198 4.78 5.03
0.016 | 0.026 0.41 0.66
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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