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MAX856-MAX859

3.3V/5V/EIEEN ,,
XFwFPvFDC-DC I/~

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (OUT 10 GND) ..oceeviiieeeceec -0.3V, +7V
Switch Voltage (LX to GND)
SHDN, LBOt0 GND ......ooooiiiiee e

LBI, REF, 3/5, FBt0 GND .oococoovveeee -0.3V, (VouT + 0.3V)
Reference Current (IREF) «.oovvecvivievier e crsie s e 2.5mA
Continuous Power Dissipation (Ta = +70°C)

SO (derate 5.88mW/°C above +70°C) ......c.covvevrinnenne, 471mwW

HMAX (derate 4.1mW/°C above +70°C) .......cccooevriee. 330mw

CERDIP (derate 8.00mW/°C above +70°C) .........c....... 640mw

Reverse Battery Current (T £ +45°C, Note 1) ..o 750mA
Operating Temperature Ranges
MAXBE_C_ e 0°C to +70°C
MAXBS_E_ oo e -40°C to +85°C
MAXBS5_MJA .. -B5°C to +125°C
JUNCHON TEMPETIAIUTE ...ovveiv e +150°C
Storage Temperature Range ..........cccocoeevennnn. -65°C to +160°C
Lead Temperature (soldering, 10sec) ... +300°C

Note 1: Reverse battery current is measured from the Typical Operating Circuit's battery input terminat to GND when the battery is
connected backwards. A reverse current of 750mA will not exceed the SO or CERDIP 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 1o 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

(Circuits of Figure 2, VIN = 2.5V, ILoAD = OmA, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX [UNITS

MAX856, 3/5 = 0V, OmA < I 0AD < 100mA 480 5.0 5.20
MAX856, 3/5 = 3V, OmA < L oaD < 150mA 3.17 33 343
MAX857, VouT = 5V, OmA < i oap <100mA 480 5.0 5.20

Output Voltage 2V VNS 3Y — \Y;
MAX858, 3/5 = OV, OMA < ILoAD < 25mA 480 5.0 5.20
MAX858, 3/5 = 3V, OmA < IL.0AD < 35mA 3.17 83 3.43
MAX859, VouT = 5V, OmA < ILoAD < 25mA 480 5.0 520

g/l:;g;;m\;oit:géup ILOAD = OMA 0.8 1.8 v

Minimum Operating Voltage

0.8 Vv

Quiescent Supply Current in

ILOAD = OmA, 3/5 = 3V, LBl = 1.5V, VouT = 3.47V,

25 60 | pA

3.3V Mode (Note 2) (FB = 1.5V, MAX857/MAX859 only)

No Load Battery Current Output set for 3.3V, measured at V|N in Figure 2, R3 omitted. 60 HA

Shutdown Quiescent Current | SHDN = 0V, 3/5 = 3V, LBI = 1.5V, VouT = 3.47v, | MAX85_C 1

(Note 2) (FB = 1.5V, MAX857/MAX859 only) MAX85_E/M 1 5 LA

Peak Inductor Current Limit MAXBSEMAXEST o9 mA
MAX858/MAX859 125

Reference Voltage No REF load 1.23 125 1.27 \

Reference-Voltage Regulation{ 3/5 = 3V, -20puA < REF load < 250uA, CREF = 0.22uF 0.8 20 %

LBI Input Threshold With falling edge 122 125 128 \

LBI Input Hysteresis 25 mvV

LBO Qutput Voltage Low ISINK = 2mA 04 Y

LBO Output | eakage Current | LBO = 5Y 1 HA
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ELECTRICAL CHARACTERISTICS (continued)

(Circuits of Figure 2, VIN = 2.5V, ILoaD = OmA, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.)

SHDN, 3/5 Input Voltage Low 0.4 v
SHDN, 3/5Input Voltage High 16 v
SHDN, 3/5, FB, LBl Input Current | LBl = 1.5V, FB = 1.5V, SHDN = 0V or 3V, 3/5 = OV or 3V +100 nA
FB Voltage MAX857/MAX859 1.22 1.25 1.28 V
Qutput Voltage Range MAX857/MAX859, ILoaD = OmA (Note 3) 2.7 6.0 A

Note 2: Supply current from the 3.3V output is measured with an ammeter between the 3.3V output and OUT pin. This current
correlates directly with actual battery supply current, but is reduced in value according to the step-up ratio and efficiency.
VouT = 3.47V to keep the internal switch open when measuring the current into the device.

Note 3: Minimum value is production tested. Maximum value is guaranteed by design and is not production tested.

RAEBNFSE

(Circuits of Figure 2, Ta = +25°C, unless ctherwise noted.)
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MAX856-MAX859

3.3V/5V/ETZHS ,,
AFwIFPwvw2DC-DC I2//(—

DY (RE)

(Circuits of Figure 2, Ta = +25°C, unless otherwise noted.)
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3.3V/5V/eIE 7
AFv I Pv>DC-DC J/)\—%

RERER (RT)

{Circuits of Figure 2, Ta = +25°C, uniess otherwise noted.)

MAX856/MAX857
LINE-TRANSIENT RESPONSE {5V MODE)

Vour
50mv/div

3V
VIN

2V

2ms/div
MAX859 LINE-TRANSIENT RESPONSE

Yout
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1V/div

1ms/div

MAX856 START-UP DELAY {5V MODE)

Vour
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VSHDN
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VN =25V, ILoap = 100mA 5ms/div

AKXV

MAX856/MAX857
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MAX856-MAX859

3.3V/5V/aIEi7)
AFvIPv7ZDC-DC IV/{—%

&1, Bf@X—h—

United Chemi-Con

Japan: 03-3278-5111
USA: (714) 255-9500

03-3278-5358
(714) 255-9400

PRODUCTION
METHOD INDUCTORS CAPACITORS RECTIFIERS
Sorague 605D saris | Motorola MBR 0530
Surface Mount See Table 2 AVX TPS series Nihon EC15QS02L
Sanyo
Miniature Sumida OS-CON series
Through Hole RCH654-220 low-ESR organic
semiconductor
Maxim
MAXCO001
1504F, low-ESR
Renco electrolytic
Low-Cost RL 1284-22 Nichicon Motorola
Through Hole CoilCraft PL serigs 1N5817
PCH-27-223 low-ESR
electrolytic
United Chemi-Con
LXF series
COMPANY PHONE FAX
AVX USA: (207) 282-5111 (207) 283-1941
CoiiCraft USA: (708) 639-6400 (708) 639-1469
Coiltronics USA: (407) 241-7876 (407) 241-9339
Matsuo USA: (714) 969-2491 (714) 960-6492
Motorola USA: (408) 749-0510
(800) 521-6274
Murata-Erie USA: (800)831-9172 (404) 684-1541
Nichicon USA: (708) 843-7500 (708) 843-2798
Nihon USA: (805) 867-2555 (805) 867-2556
Japan: 81-3-3494-7411 81-3-3494-7414
Renco USA: (516) 586-5566 {516) 586-5562
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
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3.3V/5V/TZH
AFwvIPvwDC-DC JV//{—%

R2. RARKAVII5

INDUCTANCE RESISTANGCE RATED CURRENT HEIGHT
MANUFACTURER PART ,
(uH) Q) (A) (mm)
Sumida CDR105B-470 47 0.14 1.0 50
Sumida CDR74B-470 47 0.27 0.8 45
Sumida CD43-470 47 0.85 0.540 3.2
Sumida CD43-220 22 0.38 0.760 3.2
Murata-Erie LQH4N220 22 0.94 0.320 2.6
Murata-Erie LQHAN470 47 1.5 : 0.220 2.6
Murata-Erie LQH1N220 22 3.1 0.85 1.8
TDK NLC322522T-220K 22 1.15 0.210 2.2
TDK NLC322522T-470K 47 225 0.150 2.2
Cuiltronics CTX20-1 20 0.175 1.15 4.2
Coilcraft DT1608-223 22 0.16 0.500 3.2
BE @D Fv TBeEHR
PART TEMP. HRANGE  PIN-PACKAGE

MAX858CSA 0°C to +70°C 850 SHON LX ?

MAX858CUA 0°C to +70°C 8 PMAX

MAX858C/D 0°C to +70°C Dice* 3/5 OR FB*

MAX858ESA -40°C 1o +85°C 8S0

MAX858MJA 55°C to +125°C 8 CERDIPY

MAX859CSA 0°C to +70°C 850 GND g pgga-

MAX859CUA 0°Cto +70°C 8 PMAX (2.1336mm)

MAX853C/D 0°C to +70°C Dice*

MAXB59ESA -40°C to +85°C 850 REF

MAX859MJA -55°C to +125°C 8 CERDIP! ouT
* Dice are tested at Ta = +25°C only.
T Contact factory for availability. LBl

LBO

(1.4732mm)

*3/5 FOR MAXB56/MAX858; FB FOR MAX857/MAXE59.
TRANSISTOR COUNT: 357,
SUBSTRATE CONNECTED TO OUT.

/WA XI/v
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3.3V/5V/aIE LT
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MAX856-MAX859

A )
oM INCHES MILLIMETERS
MIN | MAX | MIN | MAX
| A | 0.036 | 0.0a4 | 091 | 1.11
| Propre— ¢ a A1 | 0004 [ 0.008 | 010 | 0.20
{ ] ¢ A g{ ,'ﬁ B | 0010 | 0.014 | 025 | 036
I o B e c | 0005 | 0.007 | 013 | 0.8
L P | ki K D | 0116 | 0120 | 285 | 8.05
e Ll E 0.116 0.120 2.95 3.05
—» [« B At L e 0.0256 0.65
H | 0188 | 0.198 | 4.78 | 5.03
L | 0016 | 0.026 | 041 | 066
o | 0 6° 0° 8°
E H
¢ 8-PIN UMAX
MICROMAX SMALL OUTLINE
PACKAGE
—— D ———»
oM INCHES MILLIMETERS
MIN | MAX | MIN | MAX
A | 0053 | 0069 | 1.35 | 1.75
D —™ * A1 | 0.004 | 0.010 | 010 | 0.25
, 0°.6° B | 0.014 | 0019 | 035 | 049
{ * A ; C | 0.007 | 0010 | 019 | 025
) L * E | 0150 | 0.157 | 3.80 | 4.00
+ * T 7 e 0.050 127
el |- H | 0228 | 0244 | 580 | 6.20
B c L L | 0016 | 0.050 | 040 | 127
INCHES |MILLIMETERS
} Narrow SO DIM [PINSIs TMAX | MIN | MAX
E H SMALL-OUTLINE D | 8 01890197 | 4.80 | 5.00
PACKAGE D | 14 |0.337 |0.344 | 855 | 8.75
{ . D | 16 | 0.386 | 0.394 | 9.80 | 10.00
l (0.150 in.) 270041A
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