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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND unless otherwise noted.)

VINTO GND oo -0.3V to +30V
VecCctoGND ..o -0.3V, lower of 6V or (VL + 0.3V)
FBtOGND ..o -0.3V to +6V
BST to GND -0.3V to +36V
VL, DL, COMP to GND -0.3Vto (Vcc + 0.3V)
BST 10 LX oo -0.3V to +6V
DH 1O LX i -0.3V to (VBsT + 0.3V)
VL Short to GND ..o 5s

LX 10 GND oo 0 to 30V
Input Current (any PiN) c..ooooiiiie e +50mA
Continuous Power Dissipation (Ta = +70°C)

10-Pin uMAX (derate 5.6mW/°C above +70°C)........... 444mW

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

Lead Temperature (soldering, 10S) .......ccccoovvvviiiiinnenns. +300°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 = VL =Vce =5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Vce = VL, VN separate from V 4.9 28.0

VIN Operating Range VIN cc IN S0 cc V
VIN=VL =Vce 2.7 55

VN Undervoltage Lockout " ) o

(UVLO) Trip Level Rising and falling edge, hysteresis = 2% 2.35 2.50 2.66 \

VN Operating Supply Current VEB = 0.88V (no switching) 0.7 1.2 mA
55V < VN < 28V, Vee = VL,

VL Output Voltage 1MA < ILOAD < 25mA 4.7 5 5.3 \
Rising temperature, typical o

Thermal Shutdown hysteresis = 10°C (Note 1) +160 C

OSCILLATOR
MAX8545, MAX8546 250 300 360

Frequency fosc kHz
MAX8548 80 100 120

. DH output, MAX8545, MAX8546 5

Minimum Duty Cycle DCMIN %

MAX8548 10
) DH output, MAX8545, MAX8546 83 86

Maximum Duty Cycle DCmax %
MAX8548 90 95

SOFT-START

o ) MAX8545, MAX8546 6.6

Digital Ramp Period ms
MAX8548 10.2
MAX8545, MAX8546 Vour / 64

Soft-Start Levels Y
MAX8548 Vout /32
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VL =Vce =5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
ERROR AMPLIFIER
) 2.7V < Vcc < 5.5V, 0°C to +85°C 0.787 0.800 0.815
FB Regulation Voltage \
2.7V < Vce < 5.5V, -40°C to +85°C 0.782 0.800 0.815
FB to COMP/EN Gain 4000 VIV
FB to COMP/EN
Transconductance -5pA < ICOMP/EN < +5uUA 70 108 160 uS
FB Input Bias Current VEB = 0.88V 1 2 uA
COMP/EN Source Current VCOMP/EN = OV 15 46 100 uA
LX to GND, MAX8545, MAX8548,
Current-Limit Threshold Voltage ViR = -355 -320 -280
) FB8 = 0.8V mV
(Across Low-Side MOSFET)
LX to GND MAX8546, VFg = 0.8V -185 -165 -140
Foldback Current-Limit Threshold LX'to GND, VFg =0V, 105 75 45
Voltage (Across Low-Side MAX8545, MAX8548 mV
MOSFET) When Output is Short MAX8546, LX to GND, Vg = 0 53 38 22
MOSFET DRIVERS
Rising edge, DH going low to DL going high 96
Break-Before-Make Time l l, 979 9 l L : l_ 9 '9 ns
Falling edge, DL going low to DH going high 28
DH On-Resistance in Low State 1.6 4 Q
DH On-Resistance in High State 25 5.5 Q
DL On-Resistance in Low State 1.1 25 Q
DL On-Resistance in High State 2.5 55 Q
BST Leakage Current VBsT = 33V, Vi.x = 28V, VFg = 0.88V 0 50 PA
LX Leakage Current VBsT = 33V, Vix = 28V, VFg = 0.88V 33 100 pA

Note 1: Thermal shutdown disables the buck regulator when the die reaches this temperature. Soft-start is reset but the VL regulator

remains on.
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(VIN = VL = Vce = 5V, typical values are at Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT
(CIRCUIT OF FIGURE 1; TABLE 1a)
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(VIN = VL = Vce = 5V, typical values are at Ta = +25°C, unless otherwise noted.)

CHANGE IN OUTPUT VOLTAGE CHANGE IN OUTPUT VOLTAGE
vs. INPUT VOLTAGE vs. INPUT VOLTAGE
184 — 252 — -
loap=6V |3 lLoap=6V |3
183 5 5
- g _ 251 z
o 182 5
= = L
4 ™~ S 250
S N =
z N~— =
= =
S 180 3
249
1.79
178 248
25 30 35 40 45 10 12 14 16 18 20 22 24
INPUT VOLTAGE (V) INPUT VOLTAGE (V)
FREQUENCY vs. INPUT VOLTAGE FREQUENCY vs. TEMPERATURE
310 T ~ 310 T ©
Vour=25Y |2 V=12V |2
NOLOAD |z Vour=25V |2
306 MAX8545/ 4% 306 NOLOAD {2
MAXB546 |2 \ MAXB545/ |3
= =~ MAX8546
pu o
= 30 = 30 \\
5 ~_ 5 \
- — =
E 298 E 298
294 294
290 290
2.70 7.76 1282 1788 2294  28.00 -40.00 -15.00 10.00 3500 60.00 85.00
INPUT VOLTAGE (V) TEMPERATURE (°C)
LOAD TRANSIENT RESPONSE
MAX8545 toc14
ViN=17V
Vour =25V
| Vour
] AC COUPLED
100mV/div

: : lout
S5A/div

40us/div
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(VIN = VL = Vce = 5V, typical values are at Ta = +25°C, unless otherwise noted.)

m START-UP WAVEFORM SHUTDOWN WAVEFORM
* “““““““““ ‘MAX8545 l‘u.m‘i e - MAX8545 toc16
- Vin Vin
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E U DU OO PR SO S L .
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Q RSO 08 W ...... INDUCTOR INDUCTOR

WMWM CURRENT CURRENT
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)
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5V LINEAR
REGULATOR
+ o TEMPERATURE
v SHUTDOWN BsT
PWM COMP
RAMP ~
GENERATOR
- DH
'y CONTROL LX
LOGIC
ERROR
AMPLIFIER
- DL
INTERNAL
CHIP SUPPLY
GND

FB
[vec]

CURRENT-LIMIT

COMPARATOR,~
800mY
R SOFT-START
100kHZ/ +
300KHz* MAX8545
MAX8546
CLOCK
GENERATOR MAX8546 FOLD-
FB BACK
*SEE SELECTOR GUIDE
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HNBEDEE
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Ed, DCIEIMATEDEIFNEL, OT7EREDNE
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MAX8548Tld. A4 VvFVIRARMMMENZ EHD
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ZFRAL. BEOXMNDOT7 TV Tr—2 3 EBETD
ZENTEETY, EDLSBMBEELIEEEDE. E—2
AT TBR(ppa) CEFMLENEITDOREETD
A7 ETDRERHYFT,

LIR
bEAK=hOAmMAxy+(7;JXhOAmMAm

BHHIRDEEE

MAX8545/MAX8546/MAX8548T I, #MtdO—1
4 RMOSFETICEE T 2EXZREL. [BIBEDER
FIRZ1TNE T, BRBIEL Y3V REEDERN
3. MAX8545/MAX85484%-280mV. MAX8546
N"-140mVTd, CDEE FMEDE—DOA VT 05
BREBDEHICBLEILMOSFETOZ ViKinldRK T
KkHonEd,

Rbs(onmAXx < 0.28V (MAX8545/MAX8548)
\ALLEY
0.14V
RDSKNQMAxﬁl (MAX8546)
VALLEY
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RosonyvaxtdE— 1 RMOSFETA*
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Ary7o>3>k,0—-5

+2.7VT0
+5.5V INPUT

. T
R1 n T ml&m o l l l

Vee BST |
DH———T"T ouT
co MAX8545* C5== L1 1.8/3A OR 6A
g; MAX8546 X . A ﬁ‘+ " T
MAXeo4s" | % o7 o8
COMP/ | I I I
EN p— p— —
0 GND nd
R3

FB

C10 Cc1

*FOLLOW THE DATA SHEET DESIGN PROCEDURETO SELECT THE
EXTERNAL COMPONENTS FOR THE MAX8545/MAX8548.

1. ABD2. 7V~5VEEDZEBEER(FR1a. R1bSR)

MAX8545/MAX8546/MAX8548

+10V T0

+24V INPUT
A 1 I 1
AAA o c4 c3 c2
ogJ: G I l l
g; Voe L L DT gy - - -
BST|— |
Vin 2l ouT
- WAXS545* 65— L1 2.5V/3 OR 6A
MAX8546  f——* . el
= mAxes4s* | C6 =~ ©7 c8
COMP/ ! I I I
EN p— p— e
0 GND a
RZ T
FB

C10 1

*FOLLOW THE DATA SHEET DESIGN PROCEDURETO SELECT THE
EXTERNAL COMPONENTS FOR THE MAX8545/MAX8548.

M2. AN 10V~24VEDRERFEIR(FR2a. R2DBR)
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B il FR 15
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EBRBDMOSFETAZREY, ANBEHLDLVUATDOEEIT
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TJ(MAX)L:BLj’éRDS(ON)%ﬁH AYE

PuoDe =2X%ILoaD X VE X tgt xfs

Maxim Integrated

12720, VEIRTF A A4 F— RDIBAEBERT. tgt
ENTEN2DR A Y F U TBBDT Y R A L(30ns).
fsld 2 AV F IR T,

COBEZA Vv FEETIE. N2Dy — NERBIIESIS
ANV FUH(Clss) DFHEHMBICLDEDERI FT,
£Do7T. B%E. DLY— M RZANDTIVT Y TER
ETIE D BADFHEE RIS — MERTREL
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BHOMERIS. R TRENZT,

RGATE
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(Vas) RaaTe +RpL

NUEIT1—T A1 IILHEEZ Ay FELTHETD
. BROKXFESF v RIVEEBER (PN co) EBER
VUBRODEERAYF U IEEPN1sw). BEBIEE
BN, RTATAF— MeBIBKRIIREL T EA.

v, 2
Pnice = ( \?I ET ]X (Loap)” *Ros(on)

TJ(MAX)L:BLj-éRDS(ON)%FH(/\—C
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lgaTE

ezl lGATE";‘ R TRENDDH/NA RS A /XHD
EBARDFIENTT .

Puisw = VIN Xl oaD % fs %

VL
2" RpoH +RGAaTE
2 2 TRpyld/ N\ ¥ KMOSFET K54 /X\DFH 7 >

#EH(2.05Q. typ). RoaTeldMOSFETMRER — MEH
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IgATE(ON) =

R
PhiDR = Qas X Vs X fs x —CATE
RpoH +RGATE

ezl VGSNVLT“?O

DEXICMAT, £220%DEXZRIAATEHE
F9. NI MOSFETOEAF /X252 X EN2
RTATAA—RICKDERERENNI THASND
NTT, BELTIV Y NEREBEEZER T DBICIE.
MOSFET7—% 2 — hOREIFTHEZER LI T,
ZDIBEWIF. BHLUIZHBENTEE v o3>
mEZMEDESEEICHERDICODICBETT,
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HBIX b, BAHEE, ZA4—NR/NY I8
AFrwI7go>3>,0—-5

B R 15

2A9FT ) AXEDEMIZERT D, 0.1pF
DEZIVIAVT Y E/NAY A EMOSFET L1 >
EO—44 RMOSFETY —XDEICEHEAT DM, DHE
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AAVFUIBBREZEELIT, £EL. BIIC
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MOSFETH'EMBREZBABENLDITERT DREN
HIET,

ABAFHDER

AN TFUoH(RIDOC2ECI)IF. ANEELILSD
JAZXRBANEERE—VZBIBT2HDTY, AD
AVFoHIE. RAVFUITERICBRERY Y I
BRAFU(Ru) E BRI EDHENH £, RMS
ABDV Y TIVERIE. RATREINZET,

e Vout x(Vin —Vour)
RMS =lLoAD X. n

TREEEEZR DR E T DIHIC. RMSERICS
ITHREEEMNMOCURNOI VT T EEUZT,
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TS RATRENZET,

VRIPPLE(ESR) = IP—p XESR
l—p
8xCout xfsw
V|N xESL
L+ESL

Ip_p = [VIN ~Vour ]( Vout j
fswxL A Vin
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MAX8545/MAX8546/MAX8548 T3, BEE— K&l
BRICEUHNBEERELLTNET, CDBET
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1
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MAX8548
X3. MEF—L
TUY RBELATY b DHA KSAY ZZRTVEVBREERE LETNEEY EE A,
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B@mZER—RFOLEICEEL. 52 RIRFHEI

UDWUERTLEIICLET. RELETU Y MER
AT IO DETDREH. ROHTARZAICHEDTTE

=0

1) KERZERIIELETWICTIZ Y MinFE. Ih
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14

A —=LRELLBDIEITT,

SOP MOSFETMi5E. LEOHEEZER LTI
MSMOSFETICERZMIEL. GNDELXZ8E Y
SOP/Ny T —UDREI(MAN M ST 2 ETI,

5) L —XRICEBHDELIBEIS. 1 VI IIME
RELVERBERBOAFZERSLEIT. flAIE.
AVFo5EO—TA RMOSFETORBN A 2505
EHRDTANETATUTOBERBICLE T,

6) 125 TINBECINE. BOBRTEELTTS0,

NIN—rZXAyF2T/—R(BST. LX. DH. DL){3.
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AN

EIIVONANZAYFUHCNHIF EVDTC
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EIR b, GADEE. 71— F/XY BRI
2Fy7¥DLaro-5
Rla. BENBPZ IV r—2avIcslrd K1b. EEMLBF TV =23 vicsHlrd

HRDER(E1, V|y = 2.7V~5.5V. EBRDBIR(E1, V) = 2.7V~5.5V,
Vourt = 1.8V/3A)(MAX8546F]) Vout = 1.8V/6A)(MAX8546F)
COMPONENT| QTY DESCRIPTION COMPONENT | QTY DESCRIPTION
C1 ca o | 1HF, 10V X7R ceramic capacitors c1 ca 5 | 1MF, 10V X7R ceramic capacitors
’ Taiyo Yuden LMK212BJ105MG ’ Taiyo Yuden LMK212BJ105MG
c2 0 | Notinstalled 12004F, 10V, 44mQ, 1.25A aluminum
1200uF, 10V, 44mQ, 1.25A aluminum C2, C3 o | electrolytic capacitors
c3 ’ electrolytic capacitor Sanyo 1OMV1ZQOAX
Sanyo 10MV1200AX (10 x 16 case size)

(10x 16 case size) 0.1pF, 10V X7R ceramic capacitors

C5, Cs8, C9 3

0.1uF, 10V X7R ceramic capacitors Kemet CO603C104M8RAC
C5, €8, Co 3 K C0603C104M8RAC
emet 1500uF, 6.3V, 44mQ, 1.25A aluminum
1000pF, 6.3V, 69mQ, 0.8A aluminum Ce, C7 2 | electrolytic capacitors _
Cs6, C7 2 | electrolytic capacitors Sanyo 6.3MV1500AX (10 x 20 case size)
Sanyo 6.3MV1000AX (8 x 20 case size) 10 1 1.5nF, 10V X7R ceramic capacitor
c10 4 | 1-5nF, 10V X7R ceramic capacitor Kemet CO603C152M8RAC
Kemet CO603C152M8RAC C11 0 | Notinstalled
C11 0 [Not installed 30V, 100mA Schottky diodes
D1, D2 2 )
30V, 100mA Schottky diodes Central Semiconductor CMPSH-3
D1, D2 2 ' )
Central Semiconductor CMPSH-3 g ; 2.1uH, 8A, 11.6mQ inductor
L1 ;| 47uH, 5.7A, 18mQ inductor Sumida CEP122-2R1
Sumida CDRH124-4R7 20V, 18mQ dual N-channel 8-pin SO
Q1 1 Fairchild FDS6898A (for 2.7V to 3.6VIN)
20V/30V, 35mQ dual N-channel L
8-pi¢1 S0 Fairchild FDS6890A (for 4.5V to 5.5V|N)
Qat ! Vishay Si4966DY (for 2.7V to 3.6ViN) R1 1 | 10Q +5% resistor
Fairchild FDS6912A (for 4.5V to 5.5V|N) R2 1 | 110kQ +5% resistor
R1 1 | 10Q 5% resistor R3 1 | 5.11kQ +1% resistor
R2 1 | 150kQ £5% resistor R4 1 | 4.02kQ +1% resistor
R3 1 5.11kQ +1% resistor
R4 1 4.02kQ +1% resistor

Maxim Integrated 15
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BIAX b, BADEE. 72— /Yy O BiRGR

ATy 703> kr0-5

R2a. BENBPZ IV r—2avIcslrd
SBRDBR(E2, V) = 10V~24V,
Vout = 2.5V/3A)(MAX8546H)

F2b. EEMBF TV r—2avicbiid
BB ODEIR(E2, V|y = 10V~24V,
Vout = 2.5V/6A)(MAX8546H)

COMPONENT | QTY DESCRIPTION COMPONENT | QTY DESCRIPTION
C1 ’ 1uF, 10V X7R ceramic capacitor C1 1 1uF, 10V X7R ceramic capacitor
Taiyo Yuden LMK212BJ105MG Taiyo Yuden LMK212BJ105MG
c2 0 | Notinstalled 470pF, 35V, 39mQ, 1.45A aluminum
470uF, 35V, 39mQ, 1.45A aluminum C2. C3 o | electrolytic capacitors
c3 ’ electrolytic capacitor Sanyo 35I\/IV47QAX
Sanyo 35MV470AX (10 x 22 case size)
(10 x 22 case size) Ca C12 > 1uF, 35V X7R ceramic capacitors
C4 C12 5 | 1HF, 35V X7R ceramic capacitors ’ Taiyo Yuden GMK316BJ105ML
’ Taiyo Yuden GMK316BJ105ML C5. C8. C9 3 0.1uF, 10V X7R ceramic capacitors
0.1pF, 10V X7R ceramic capacitors - Kemet CO603C104M8RAC
C5, €8, C9 8 Kemet C0603C104M8RAC
eme 1500pF, 6.3V, 44mQ, 1.25A aluminum
1000pF, 6.3V, 69, 0.8A aluminum 6, C7 o | €lectrolytic capacitors
C6.C7 5 | electrolytic capacitors Sanyo 6.3MV1500AX
' Sanyo 6.3MV1000AX (10 x 20 case size)
(8 x 20 case size) c10 y 6.8nF, 10V X7R ceramic capacitor
C10 1 | 6:8nF, 10V X7R ceramic capacitor Kemet CO603C682MBRAC
Kemet CO603C6822M8RAC C11 0 | Not installed
C11 0 | Notinstalled D1 D2 5 |30V, 100mA Schottky diodes
30V, 100mA Schottky diodes ’ Central Semiconductor CMPSH-3
D1, D2 2 ' .
Central Semiconductor CMPSH-3 g ;| 4HH. 8.3A, 6.6mQ inductor
L ;| 8.2uH, 5.8A,9.5mQ inductor Sumida CEP125-4R0
Sumida CEP125-8R2 30V, 18mQ (LSFET)/35mQ (HSFET)
a1 1 |30V, 35mQ dual N-channel 8-pin SO Q1 1 | dual N-channel 8-pin SO
Fairchild FDS6912A Fairchild FDS6982
R1 1 10Q £5% resistor R1 1 10Q £5% resistor
R2 1 | 82kQ £5% resistor R2 1 68kQ £5% resistor
R3 1 | 8.66kQ +1% resistor R3 1 8.66kQ +1% resistor
R4 1 | 4.02kQ +1% resistor R4 1 4.02kQ +1% resistor
16 Maxim Integrated
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NOTES: PROPRIETARY INFORMATION
1. D&E DO NOT INCLUDE MOLD FLASH. T
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