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MAX8545/MAX8546/MAX8548

A, BN
AR L B T AR R 28

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND unless otherwise noted.)

VINTO GND oo -0.3V to +30V
Vce to GND ...-0.3V, lower of 6V or (VL + 0.3V)
FBtOGND ..o -0.3V to +6V
BST1O GND ..o -0.3V to +36V

VL, DL, COMP to GND -0.3V to (Vce + 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 -1V to 30V
Input Current (any PiN) «.ooooiii +50mA
Continuous Power Dissipation (Ta = +70°C)

10-Pin uMAX (derate 5.6mW/°C above +70°C)........... 444mW
Operating Temperature Range ............c.ccoeeeenne. -40°C to +85°C

Junction Temperature ................c.........
Storage Temperature Range...............
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiinienns. +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, VIN separate from V 4.9 28.0

VIN Operating Range VIN ce IN SeP cc V
VIN = VL =Vce 2.7 55

VIN Undervoltage Lockout o . 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 < 25MmA 4.7 5 5.3 Y
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

. ) MAX8545, MAX8546 6.6

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

Soft-Start Levels \
MAX8548 Vour /32

MAXIMN
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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 | MN  TYP  MAX | UNITS
ERROR AMPLIFIER
, 2.7V < Vce < 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 < +5pA 70 108 160 S
FB Input Bias Current VFB = 0.88V 1 2 PA
COMP/EN Source Current VCOMP/EN = OV 15 46 100 uA
LX to GND, MAX8545, MAX8548,
Current-Limit Threshold Voltage ViR = -355 -320 -280
. FB = 0.8V mvV
(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, L X to GND, Vg = 0 53 .38 0y
MOSFET DRIVERS
Risi dge, DH going low to DL going high 96
Break-Before-Make Time lSl,ng eco® QOfng oo 90|.ng '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 2.5 Q
DL On-Resistance in High State 2.5 55 Q
BST Leakage Current VBsT = 33V, Vix = 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.

MAXIMN
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MAX8545/MAX8546/MAX8548

ALK,
% I

FENEHE.
B = BR i B

s

BT IEFFIE

(VIN = VL = Ve = 5V, typical values are at Ta = +25°C, unless otherwise noted.)
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B TERFE(E)
(VIN = VL = Ve = 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
1.84 ‘ - 252 : - -
ILoAD = 6A g ILoap = 6A g
1.83 § §
= 2 = 251 E:
o 182 o
(s} [da]
= =
— = F———
S 181 P~ S 250
= N =
= — E
3 180 2
249
1.79
1.78 248
25 30 35 40 45 0 12 14 16 18 20 22 24
INPUT VOLTAGE (V) INPUT VOLTAGE (V)
FREQUENCY vs. INPUT VOLTAGE FREQUENCY vs. TEMPERATURE
310 T o 310 T E
Vour=25V |2 V=12V |2
NOLOAD |2 Vour =25V g
306 MAX8545/ 306 NOLOAD {2
MAXgsds |2 \ N
= = MAX8546
g T
= 30 = 30 \\
5 — =
% 298 E 298
294 294
290 290
270 776 1282 1788 2294  28.00 -4000 -1500 1000 3500 60.00 85.00
INPUT VOLTAGE (V) TEMPERATURE (°C)
LOAD TRANSIENT RESPONSE
MAX8545 toc14
ViN=17V
Vour=2.5V
Vour
\ AC COUPLED
100mV/div
f ! lout
40us/div
W AXIW 5
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BT BRI (4L)

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

MAX8545/MAX8546/MAX8548

STARTUP WAVEFORM
MAX8545 toc15

1V/div

SHUTDOWN WAVEFORM

MAX8545 toc16

VN {1Vin
5V/div 5V/div
.................... Vout

{ Vour

1 1v/div
.......... INDUCTOR 1 INDUCTOR
\*WWWMM CURRENT CURRENT
’w M;.w : 5A/div 2A/div
_: lLOA.D...3.A. N Beii
1ms/div 2ms/div
SHORT-CIRCUIT WAVEFORM SHORT-CIRCUIT WAVEFORM
MAX8545 toc17 MAX8545 toc18
...... ViN Y
20V/div 5V/div
I Iy
2A/div 10A/div
Vour Vour
1 ov/div - 2V/div
INDUCTOR
CURRENT
5A/div lout

1ms/div

GAIN AND PHASE vs. FREQUENCY

MAX8545/46/48 toc19
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MAXI N
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51 B B
Bk B Ihae
1 COMP/EN | %Mk A . it — S AR I B sl Al I 2% 2 12 LA cOMP/EN AT {68 i HE DG T -
2 FB AR . R M3 E Voyr. FBITRb0.8V.
3 Vee AR AERRYE . B — N 10QHEEVFIVL. R0 1pFRIMEE A SV FIGND.
4 v Vin > 5.5VIHERLDOREEHLIR, Viy < 5.5VIPES R . 12D IpnFrIRE & A 5% i
IN
VinEIGND.
5 VL P#F5V LDORIEI i . Viy < 5.5VEPH VLIEE R viy. TR 1pFRIR ER A2 VLEIGND -
6 DL AP MIMOSFET IR X st . DLZE VL AGNDIR]423) .
7 GND BRI ERT R R UURRTE TN
8 LX R G . XIS T B U R DH K 3 25 74 P 538 [ 3
9 DH SR E MIMOSFET MR AR 0% . DHTEBSTHILXIAIHE3Z).
10 BST DHIR BN M IR IE S . EBSTHILX Z A 3%z — 0.1 pF i b Z i 2 .

2k
ThEEHEE
Y 5V LINEAR
REGULATOR
I:VL v oy TEMPERATURE
v SHUTDOWN =
PIWM COMP
RAMP h
GENERATOR
— —-DH
[coween | 1y CONTROL (]
LOGIC
ERROR
AMPLIFIER
-—-FB | -
INTERNAL D
CHIP SUPPLY
[vee | oo
CURRENT-LIMIT
COMPARATOR,~
goomv | |
b SOFT-START
100KHz/ MAXIM N
300kHz* MAX8545
MAX8546
CLOCK
GENERATOR MAX8548 -
FOLD
B BACK
*SEE SELECTOR GUIDE
M AXI/M 7
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MAX8545/MAX8546/MAX8548
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AR L B T AR R 28
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B TR IAE, BB U LA R SR R T e

4%t PRS2k 2 0V IR 2 s LI PR 1 80 % -

MOSFETH#RIK 575

DH A DL X 30 #% 8 18 At F1 T 9K 20 {5 M A% FL e 1) n Y40 3
MOSFET. — > H i@ M 1Y 26 X s [A] B i s M DL i, IF
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RORENER . B Y FRE 7™ A AR R LR B
I BURRYWEEFRYT . BURAYITF MK, B AR5
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TE1KQZE 10kQIF IEFHHR4, R3ITTH FAIHHE:

Rs =Ry V\?Jq

HA Ve = +0.8V.
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MAX8545/MAX8546/MAX8548

KA. FEAEHE.
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+2.7VT0
+5.5V INPUT

C9

C4

I||—| l—o

C1
ViN L
Vee BST
MAXIM DH
MAX8545*
MAX8546 X
MAX8548*
COMP/
EN
GND
FB

C10$ C11$

*FOLLOW THE DATA SHEET DESIGN PROCEDURE TO SELECT THE
EXTERNAL COMPONENTS FOR THE MAX8545/MAX8548.
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C6

C2

||H|+—o
1Bk

ouTt
1.8V/3A OR 6A

1
1

C7

el
Bk

B 1. TR B (2.7V B5V) A ZEa. 1b)

I||—| |—0

C3

C6

I|H+b

C2
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outT
2.5V/3A OR 6A

1
1

C7

Bk
Ll

+10V 10
+24V INPUT
R1
_L—"—/\/\/\/—‘ o4
c9 C1
Ve L SLY
BST|— |
Viy ZVLAXIV DH |
.- . 5= —
Cc12 MAX8545 X I
MAX8546 e
= MAX8548* |
COMP/ I
EN
00 GND ad
RZ
FB

C1O;g C11;g

*“FOLLOW THE DATA SHEET DESIGN PROCEDURETO SELECT THE

EXTERNAL COMPONENTS FO

R THE MAX8545/MAX8548.
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Fla tnEMATHRE, Vw=27VE
5.5V, Vout = 1.8V/3A (E1) (MAX8546)

A, FENEHR,
i HTIR T BR L B PE R 12 7l 75

Fz1b. FrENFATHIERE, VIW=27VE
5.5V, Vour=1.8V/6A (El1) (MAX8546)

COMPONENT| QTY DESCRIPTION COMPONENT | QTY DESCRIPTION
Ci ca o | 1HF, 10V X7R ceramic capacitors c1 ca 5 | 1HF, 10V X7R ceramic capacitors
' Taiyo Yuden LMK212BJ105MG ' Taiyo Yuden LMK212BJ105MG
c2 0 | Notinstalled 1200pF, 10V, 44mQ, 1.25A aluminum
1200uF, 10V, 44mQ, 1.25A aluminum co C3 o | €lectrolytic capacitors
c3 ;| etectrolytic capacitor SANYO 10MV1200AX
SANYO 10MV1200AX (10 x 16 case size)
(10 x 16 case size) C5.C8. C9 3 0.1pF, 10V X7R ceramic capacitors
0.1uF, 10V X7R ceramic capacitors O Kemet COB03C104M8BRAC
Cs, €8, Co 8 K t CO603C104M8BRAC
eme 1500uF, 6.3V, 44me, 1.25A aluminum
1000uF, 6.3V, 69mM, 0.8A aluminum Ce6, C7 2 | electrolytic capacitors .
C6, C7 2 e|ectro|yﬁc Capacitors SANYO 6.3MV1500AX (10 x 20 case SlZe)
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 COB03C152M8RAC
Kemet CO603C152M8RAC C11 0 | Notinstalled
C1i 0 | Not installed D1 D2 o |30V, 100mA Schottky diodes
30V, 100mA Schottky diodes ’ Central Semiconductor CMPSH-3
D1, D2 2 ' .
Central Semiconductor CMPSH-3 g ; 2.1uH, 8A, 11.6me inductor
T 4 |47uH, 5.7A, 18mQ inductor Sumida CEP122-2R1
Sumida CDRH124-4R7 20V, 18mQ dual n-channel, 8-pin SO
20V/30V, 35mQ dual n-channel, Q1 1 Fa!rch!ld FDS6898A (for 2.7V to 3.6VIN)
8-pin SO Fairchild FDS6890A (for 4.5V to 5.5VIN)
Qf ! Vishay Si4966DY (for 2.7V to 3.6V|N) 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

MAXIMN
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MAX8545/MAX8546/MAX8548

KA. FEAEHE.

i YTIR TU BR L B P [R5 7l 7

F2a. tREMFATTHIRE, Vn=10VE
24V, Vout=2.5V/3A (E2) (MAX8546)

Fob. tRENATTHIERE, Vin=10VE
24V, Voyut=2.5V/6A (E2) (MAX8546)

COMPONENT | QTY DESCRIPTION COMPONENT | QTY DESCRIPTION
C1 ’ 1uF, 10V X7R ceramic capacitor C1 ’ 1uF, 10V X7R ceramic capacitor
Taiyo Yuden LMK212BJ105MG Taiyo Yuden LMK212BJ105MG
c2 0 | Notinstalled 470yF, 35V, 39mQ, 1.45A aluminum
470pF, 35V, 39mQ, 1.45A aluminum co2 3 o |electrolytic capacitors
ca ’ electrolytic capacitor SANYO 35MV47OAX
SANYO 35MV470AX (10 x 22 case size)
(10 x 22 case size) Ca C12 > 1uF, 35V X7R ceramic capacitors
C4 C12 5 1uF, 35V X7R ceramic capacitors ' Taiyo Yuden GMK316BJ105ML
’ Taiyo Yuden GMK316BJ105ML C5.C8 C9 5 | O-1HF, 10V X7R ceramic capacitors
0.1uF, 10V X7R ceramic capacitors O Kemet CO603C104MBRAC
C5,C8, C9 s Ki t CO603C104M8RAC
eme 1500pF, 6.3V, 44mQ, 1.25A aluminum
1000uF, 6.3V, 69mE, 0.8A aluminum C6, C7 o | electrolytic capacitors
c6. C7 5 electrolytic capacitors SANYO 6-3MV1.5OOAX
' SANYO 6.3MV1000AX (10 x 20 case size)
(8 x 20 case size) c10 1 6.8nF, 10V X7R ceramic capacitor
C10 1 | 8:8nF, 10V X7R ceramic capacitor Kemet CO603C682MBRAC
Kemet C0603C6822M8RAC 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 ; 4uH, 8.3A, 6.6me inductor
g , |8:2uH, 5.84,9.5mQ inductor Sumida CEP125-4R0
Sumida CEP125-8R2 30V, 18mQ (LSFET)/35mQ (HSFET),
Qi ’ 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
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