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MAX856-MAX859

3.3V/5V/TZHS ,,
AFwIPvIDC-DC I/ (—

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (OUT to GND) Reverse Battery Current (T < +45°C, Note 1) ................. 750mA
Switch Voltage (LX to GND) ......ccccovvivenee ; Operating Temperature Ranges
SHEM, LBO 10 GND osnnmsbhmmianinaiaminsiia ; MANBS Gl | st e S B R 2 0°C to +70°C

LBI, REF, 3/5, FB to GND ... MAX85_E_ _ S s e T s e T -40°C to +85°C

Reference Current (IREF) «..ovvvvvvviimiiiiiiecricinee e 2.5mA MAX85_MJA -55°C to +125°C
Continuous Power Dissipation (Ta = +70°C) Junction Temperature ..o +150°C
SO (derate 5.88mW/°C above +70°C) .....cccocerveeerirnas Storage Temperature Range ... -65°C to +160°C
UMAX (derate 4.1mW/°C above +70°C) Lead Temperature (soldering, 10S€C) ......cccccovvvvrvrnennnn. +300°C

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

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 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 to the device. These are siress 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 < ILoAD < 100mA 480 50 520
MAX856, 3/5 = 3V, OmA < ILoAD < 150mA 317 33 343
MAX857, VouTt = 5V, OmA < I oap £100mA 480 50 520

Output Voltage 2V<ViN<S3Y g v
MAX858, 3/5 = 0V, OmA < lLoaD < 25mA 480 5.0 5.20
MAX858, 3/5 = 3V, OmA < ILoaD < 35mA 317 33 343
MAX859, Vout = 5V, OmA < ILoAD < 25mA 480 50 520

gil;rgg;lrgoifg‘;ub ILOAD = OmA 08 18| V

Minimum Operating Voltage 0.8 v

Quiescent Supply Currentin | ILoaD = OmA, 3/5 = 3V, LBl = 1.5V, Vour = 3.47V, o5 60 uA

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

No Load Battery Current Output set for 3.3V, measured at VN in Figure 2, R3 omitted. 60 pA

Shutdown Quiescent Current | SHDN = 0V, 3/5 = 3V, LBI = 1.5V, Vour = 3.47v, | MAX85.C 1

(Note 2) (FB = 1.5V, MAX857/MAX859 only) MAX85, E/M ] B

Peak Inductor Current Limit Mo Mveol >0 mA
MAX858/MAX859 125

Reference Voltage No REF load 123 125 127 V

Reference-Voltage Regulation| 3/5 = 3V, -20pA < REF load < 250pA, CReF = 0.22uF 0.8 2.0 %

LBI Input Threshold With falling edge 122 125 128 V

LBI Input Hysteresis 25 mvV

LBO Output Voltage Low ISINK = 2mA 0.4 %

LBO Output Leakage Current | LBO = 5V 1 LA

W AKXV




3.3V/5V/TEHT
27w IPwFDC-DC AVI(—%

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, 3/5Input Voltage Low 0.4 v
SHDN, 3/5 Input Voltage High 16 v
SHDN, 3/5, FB, LBI Input Current | LBI = 1.5V, FB = 1.5V, SHDN = 0V or 3V, 3/5 = OV or 3V +100 nA
FB Voltage MAXB57/MAX859 1.22 1.25 1.28 v
Output Voltage Range MAX857/MAX859, ILoaD = OmA (Note 3) : 2.7 6.0 v

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.
Vourt = 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.

REBEEY
(Circuits of Figure 2, Ta = +25°C, unless otherwise noted.)
MAX858/MAX859 MAX858/MAX859
EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT
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MAX856-MAX859

3.3V/5V/aIZ i 7]
ATy IPv27DC-DC JVIN\—%

REBFERYE (RE)

(Circuits of Figure 2, Ta = +25°C, unless otherwise noted.)
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3.3V/5V/TEHA
X5y Py 7 DC-DC I/ —%

RS RN (RE)

(Circuits of Figure 2, Ta = +25°C, unless otherwise noted.)

MAX856/MAX857 MAX856/MAX857
LINE-TRANSIENT RESPONSE (5V MODE) LOAD-TRANSIENT RESPONSE (5V MODE)

Frr L et

Vour Vour ;
50mV/div Somv/dlv - il
3V
Vi
i ILoAD
OmAto 100ma 8
2ms/div Vi =25V 50ps/div
MAX859 LINE-TRANSIENT RESPONSE MAX858/MAX859 LOAD-TRANSIENT RESPONSE
S0n¥ i
Vour
50mV/div Vour
S50mV/div
3y ILoap 0
Vin OmA to 25mA
2vV 25
1V/div
MAX856 START-UP DELAY (5V MODE)
N |
o o )
2V/div Vour
2Vidiv
b VSHDN
VSHON :
SV/div 5Vidiv
Vi = 25V, ILoap = 100mA 5ms/div Vin = 2.5V, ILgap = 25mA 5ms/div

V1 AKX 12V
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MAX856-MAX859
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MAX856-MAX859
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IBAAEE ROy TICE)DESET L ETHPNEESD
Ay FLTHELF— KANA4BZ) bRL TV E T,

PCLA7I MRUSISVK

MAX856 > U — X EBER BB BV =D, T5 > KNy
VARV /A X ERMRICHAZDICLA T NHEE
(ChEWET, GNDIEFECIRUC2ZOTZ > K — Kigd
PEEE (I 5SmMMEITIC LT T W(EN), £-BHTFELXET
ADLTOEHRETEDLFELLTTEIL, RADOH
HDEHEDEREBIICE, £:HAY v TLEEEH/N
RICHIZ Bk, V5 K7L —%#{EM L. GNDERF
NETZ RTL—2IlEEFAMILTTFZ L,

6S8XVIN-9S8XVIN



MAX856-MAX859

3.3V/5V/ETZHH
AFvwITPvIDC-DC IV/\—%

®1. BB@A—H—

United Chemi-Con

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

03-3278-5358
(714) 255-9400

PRODUCTION
METHOD INDUCTORS CAPACITORS RECTIFIERS
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
150pF, low-ESR
Renco electrolytic
Low-Cost RL 1284-22 Nichicon Motorola
Through Hole CoilCraft PL series 1N5817
PCH-27-223 low-ESR
electrolytic
United Chemi-Con
LXF series
COMPANY PHONE FAX
AVX USA: (207) 282-5111 (207) 283-1941
CoilCraft 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/aIZE 7T
ATFwIPv7FIDC-DC I/ —

R2. RARKA VY05

6S8XVIN-9S8XVIN

INDUCTANCE RESISTANCE RATED CURRENT HEIGHT
MANUFACTURER PART .
(1H) Q) (A) (mm)
Sumida CDR105B-470 47 0.14 1.0 5.0
Sumida CDR74B-470 47 0.27 0.8 4.5
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 26
Murata-Erie LQH4N470 47 15 0.220 2.6
Murata-Erie LQH1N220 22 3.1 0.85 1.8
TDK NLC322522T-220K 22 Tl 0.210 2.2
TDK NLC322522T-470K 47 2.25 0.150 2.2
Coiltronics CTX20-1 20 0.175 1.15 4.2
Coilcraft DT1608-223 22 0.16 0.500 3.2
BE (BE) Fw THEEHE
PART TEMP. RANGE PIN-PACKAGE ‘

MAX858CSA 0°C to +70°C 8 SO T LX

MAXB58CUA 0°C to +70°C 8 uMAX

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

MAXB58ESA -40°C to +85°C 8 S0

MAXB58MJA -55°C to +125°C 8 CERDIPT

MAX859CSA 0°C to +70°C 8 SO GND g ggg"

MAX859CUA 0°C to +70°C 8 pMAX (2.1336mm)

MAX859C/D 0°C to +70°C Dice*

MAXB59ESA 40°Cto +85°C 850 REF

MAX859MJA -55°C to +125°C 8 CERDIPt ouT
* Dice are tested at T4 = +25°C only.
T Contact factory for availability. LBO LBI

0.058"

(1.4732mm)

*3/5 FOR MAX856/MAX858; FB FOR MAX857/MAX859.
TRANSISTOR COUNT: 357;
SUBSTRATE CONNECTED TO OUT.

AKXV
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MAX856-MAX859

3.3V/5V/aIZ
ATFvIPv7DC-DC J2I\—%

nNr—=o

(TOF—F— MIBHEINTINS/ Ny — DRI, BIRIRREN TS ERRY I A BITO/ VY T— B,
http://japan.maxim-ic.com/packages= ZZR T =1, )

S INCHES MILLIMETERS
MIN | MAX | MIN | MAX
‘ A | 0.036 | 0.044 | 091 | 1.11
o T——— . C—! i Al | 0004 | 0.008 | 0.10 | 0.20
| s g 1, F ﬁ % B | 0.010 | 0014 | 025 | 036
i g o B o g o Cc | 0.005 [ 0007 | 013 | 0.18
4’] LF f A gm’";” T ‘ | D | 0116 | 0120 | 295 | 3.05
e ! 4._‘ | E |o116 | 0120 | 295 | 305
—> L - e 0.0256 0.65
H | 0.188 | 0.198 | 478 | 503
L | 0.016 | 0.026 | 041 | 066
« | o0° 6° 0° 6°
@ l 8-PIN uMAX
MICROMAX SMALL OUTLINE
E E B B PACKAGE
- D —p
- INCHES MILLIMETERS
MIN | MAX | MIN | MAX
A | 0053 | 0.069 | 1.35 | 1.75
AR AR e * A1 | 0.004 | 0.010 | 0.10 | 025
. 5 u B | 0.014 | 0019 | 035 | 049
ﬁi{jﬁ+ A i j%o s C | 0.007 | 0010 | 019 | 0.25
_ A\ \ E | 0150 | 0.157 | 3.80 | 4.00
H A + ([ 1oimm) T y e 0.050 1.27
e Ll ol \ H | 0228 | 0244 | 580 | 6.20
B c Lo | L | 0.016 | 0.050 | 040 | 1.27
INCHES  |MILLIMETERS
’ Narrow SO DIM |PINSU N TMAX | MIN | MAX
SMALL-OUTLINE D | 8 |0.1890.197 | 480 | 5.00
PACKAGE D | 14 |0337 |0.344 | 855 | 8.75
. D | 16 | 0.386 |0.394 | 9.80 | 10.00
GG E (0.150 in.) Ty
VI 212K 2VI
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B

MAX856 BFAi % v b (EV Kit) it . 483 T/BLBRIHD5E 2 RE R
BPCH— KTY, ZOFMEF Y b, MAXSS8 R URZE
1% 4 7 OMAX85T/MAX859 DFFEi- bR T & £ 7,

MAX856 ~MAX859 (&, /B! {RAATE. /v 7 ) ERE)
S ZF LENOCMOSRA T v I 7y 7DC-DCRA v F T L
¥1L—%TY, MAX856/MAX858 (5. 0.8V~BVDIED A
NEBE+EHFRIRICEINIVELRNVOINESVENE
ECZH L £T, MAX857/MAX859(%0.8V~6VD AN EE
EWALAEHRNAN =3 T, 2IV~VD LN FULH
HEBEEERE L ET . MAX856~MAXBSDIREMN L 2R
FNER(L85% U ET T,

/W A X1 /W

MAX856 FFftiF~

"R

QEAHNEE : 0.8V~6V

@/ EIUMAX ISy or =

@33 1 85%(H 77100mA)

QECHET © 25uA

O vy NEILER D 1uA

@ 125mAZIE500mAD X A & FERFRICEZEMIED )L
OfER

QTZAXA v F T EEE © 500kHz

Q)7 7L ADHEREE | £15%(LBEHBHE)

&0 —/\y 7 1) #RHER(LBI/LBO)

S REEEIBR
ELBATAEES Y v NC&Y) 33VEARSOVOREAE ST E T URBRE
EMBIRTEE T, K— FOXERENIEBIM/ Sy FHPHE
EhTsY) . LBILBOA—/Ny 7 1) K HEE & U MAX857/MAX
859 CHHNBERBADEMERETIENTEET, RUZE
PART TEMP. RANGE  BOARD TYPE
Z@m A b MAX856EVKIT-MM 0°Cto +70°C  Surface Mount
DESIGNATION | QTY DESCRIPTION
C1 1 0.1uF ceramic capacitor AT AL — N
68pF, 10V, low-ESR tantalum . e e
C2,C3 2 cal;acitors; ! MAX856 5 % v hid. #A THBEOTEEEPCHR— K
Sprague 595D686X0010D7 TF, BEEREICTBEDICRDAT v TICH-TTFE
R1, R2 W SEENRETIBIETEREAVLLENWTTSE .
R3, R4, R5 0 Opén : .
1) 1.8V~45VDEBREVIN 32N & /¥y RICHEEREL .
(1 : 47pH power inductor; Coilcraft G52 KIZGND/Yy RIIERR L TT &L,
DO1608-473 or Sumida CDASAT0 | ) WEERH: AR(BBICKSL T)EVOUTEBEL TT &L,
20V, 500mA Schottky diode; » .
D1 I B o =i i 3) NOBFIRUBTF2EEELTTEL,
U1 1 MAX856CUA (8-pin LMAX) 4) SVHHADEEMBICIE. ROBEFI1ERF2ERBLTITS
None 2 3-pin headers W, 3VIHAEEMICIE. BF2EwRFIE/MIBSE.
fone T ANBEGOVELTICLTT &L, —
T 1 P 5) 'fﬁ’é#/b\ HHBEHFNTHEEEHRBLT
Hope 1 i Mextcadam shoel 6) Bt HHBEMICHK— KEIEET S 72921 “MAX

To contact Sprague, phone (603) 224-1961 or fax
(603) 224-1430. To contact Murata Erie, phone (404) 436-1300.
Refer to MAX856-MAX859 data sheet for other component sup-
pliers’ phone numbers.

MAXIMV

857. MAX858. MAX859DEFfi” MtV a&SRL
TTFaEL,

Maxim Integrated Products 1

x7—5— MIRH I h-WBIEMaxim Integrated ProductsO AT REBR T — 5 2 — FEHRLIZEOTY . BERICED EUSHERY
BUILDWTEEEZANMNRET, ERANSOIERBICEENRT -5 — ba ISR JE0,

EBEEY IV RUBRHT—7>— FOAFICIIE. ¥FLDKR—LR—THE ZFIBAL2E L, http://japan.maxim-ic.com
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MAX856/MAX857/MAX858/MAX859

Evaluates

MAX856 FFli+

EE2 )

ABER

MAXB56:F (i v bR — FHODADBEEE. A 2—bT vy
TBE1.8VLELE(EH{ERF(L0.8V) T, HABE+0IVEITICLT
BV, BEADEESE L. 2 E)LONICAEMEREND
20V~33VOHETT, BRI NF-HHBELUEDAHE
E(VET)TH. BRICTX—VE51EHA, LPL.
MAX856 DA EADBELY a3y MF 41— K(D1)
O KOy TR0V EHENEEIC A ET,

ADBHRIE. BEICHBESAIEHICEFLET, RDET
BB FEHINZANDERERLTVET,

AhEBH=HHEH/HE
ANBR=AHEH/IANEBE

SEBMEORR TOADERESIRE T 52 ADEEIIV.
HAOBESY. BFSMAERALEY, FRShIHERE
MAX856 ~MAX859 7 — 4 > — hDTZ T #EMLTT ALY,
LERBDOEHFTDOMAXBEDZNEIL85% T T,

ADEH=(5.0V X 50mA)/85%
=294mW

AN EH=294mW/3.3V
=89mA

—EX&— b Ty T LR, MAX856 R RTEILH HBE
THELET, 2EWANEENIVOREBERAZ—FT7 v
TEELUTICETLTOHELET, BF. AHDBEY
08VICIE T LT HRTELHDIBHIFENE T,

Ty vISDER
ENIE Ay AR vy NEITLE-RRUOBHERE
EBIRLET, JUSBIRS v o4 T3 >D)IA T,

®1. Yy VIGER

NypUh| 2w b | SHON 3V/5V MAX856
e & BFES | WFES | HH
1&2 1&2 VOUT GND 5.0V
182 283 VOuT VOUT 3.3V
283 182 GND GND VIN-0.3V
283 283 GND VOUT | VIN-0.3V

O—NyF)RTOER

MAX856 X ANBEL NI EBERTZ2DICHE RGN
L—2.BATVWET, 7V bR—- FOERODIEMRI
BUR4IE. LBI/Yy KRUMAX856 D LBIiE FRIICHEEIR
ELTEHRINTWET, COREXFERLEVEEAD
HIZ. T hFE— KORIDERITIBIEFE T2 KIC
ERLTWET, RMARETIRIICZOERETIMIL T
Ta&uw, EIMRIKURE % EIRT 52 H 7= > TMAX856 ~
MAX859F — 4 > — hDO—/Ny FURHBO LI V3 >
FEBLTTFaw,

FK—KICIE, LIBOMATOTLVTy THEMEEET S
NE—CHbABEINTVET, LBOEAWRZ2ZMAEZS 27T

B3A-TLRKLA U HDTY, LBOIC & V) 4EB[EEE % BRED
THHBEITIFEMREEMFMLTT S,

VI /1K |




MAX856 F¥iti+

A5 9BRICOVTODER

MAX756/MAX757 & MAX856 ~MAX859 & MWL &, 1 > &
JEDE—-TVERHRICH Y £F, MAX856 ~MAX859 (&
SVEVERIREGBA. HAEOLN NS EA 404
(i) »ERTEET, LhLENKS. 124720 0DC
EHEM(DCR) I EER (CHEMT 2 &, DRLBIELE T,
HAERPNIVBEIE., Vy TVEBREBS THHIC
12T REERELLTLEEN, 2uH~4TuHD 1 >
A7 2T, RERNICOCRHIEL (5%FE), £/E—-UE
MIEHFREEANTT,

MAXBS6 D F— & L — b, &1 > H 7 ZETDEBEXNE
NDTZ77RLTHNET, DCRIMBELTBREZT1 TDOA
SHETRTIE. HRIIOWLUEICENET, 14T 218
PRLU CHEY LN hEana L T TR, DCRPAKEL LD
HREIEB%LUTICEN ET,

MAX857. MAX858. MAX859 M iE{H

MAX856 &Fflfi & v b I&. MAX857. MAX858. U MAX8597
Al HITA £ T, MAX8581E. MAX8S6 & EIRE XA 5 =
ENTEET,

MAX857 & MAX859 & . #4141 % {6/ L T 2.7V ~55V D
HABEERETEIENTEET, ICEXBRT AN
TETHAE. 2255 v NERYRE . HOHEHR
MRIBRUR2EERT B2 & TT(K— KOEBEM),
MAX856 ~MAX859 5 — %2 & — h DHHBEDRIRD £ ¥
RIBRURDEIERFRENTVET,

g ilc,

<IN
Ji 18V10 45V
c2
RS R1
OPEN OPEN 1:53‘*
s =
SHon =—0 SHDN Ut X <JVouTt
301 3 45V
o _MAXIM
20 @ 235 MAX856 GND
1902
3\Rer our
R2 c1 ’
OPEN 0.1uF —{LBO LBl <8l
R4
g 0
= = (SHORT) ——
180 > B

1. MAX856 ¥+ v b DEIFEE

I AKXV

6G8XVIN/BS8XVIN/LSBXVIN/IS8XVIN -Sd1eNn|eA]



Evaluates: MAX856/MAX857/MAX858/MAX859

MAXB856 FF@i+ ;

® ,viaxivt @ ® ®
:xggg yiN D R
-} i
- ! & oo -

8o ?:E-[[@ ' . .

S N | [EL vout p— gﬁ ;m '

- : 2?- G 5 A9 ;

LBl j2@ee) ONO (Amee
. MADE IN THE USA ?fgli REV B SHH. . .

(2. MAX856&F(M+ v b DESMACER (Bf&mmE) 3. MAX8567FMM ¥ v b DOERSMECER (FHm)

4. MAXGS6FHE* - 1 D/¥% — [ (RS B5. MAXBS6RFAE* v k)/¥% — » B (£HE)

T TONREI 0 B

TEUAEBRSICVEFVAMSIICERATAEEBLAOBRROERICDLWT—NEFEAVRET. EBRBEFS It AIBPEI TR EEA.
THEIULIIMBFEL<EBRUMTEREEET SHHIEZBRLET,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086(408)737-7600



