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ABSOLUTE MAXIMUM RATINGS

V+, EN/HSD, EN, HSD to GND............
PGND to GND ..o,
VTT, REFIN, POK, OUT, FB, VL to GND
REF, VTTR, DL, ILIM, FSEL to GND ....
LXTOPGND ..o,

................... -0.3V to +30V

........ -0.3V to (VyL + 0.3V)
...................... -2V to +30V

-0.3V to +0.3V
................... -0.3V to +6V

.-0.3V to +36V
....-0.3V to +6V

..................... -6V to +0.3V

REF Short Circuit to GND
Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derated 8.3mW/°C above +70°C) ........ 667mwW
Operating Temperature Range .............c.cccooe.e. -40°C to +85°C
Junction Temperature
Storage Temperature Range

Lead Temperature (soldering, 10s)

........................................... Continuous

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

(Vv+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyT1TR = 1uF, CRer = 0.22uF, VFseL = OV, ILIM = VL,
PGND = LX = GND, BST = VL, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise specified.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
V+ Input Voltage Range VL not connected to V+ 6 28 vV
V+ Input Voltage Range VL connected to V+ 4.5 55 vV
EN/HSD Input Voltage Range MAX8553 enabled 1.5 28.0 \
EN Input Voltage Range MAX8554 enabled 1.5 28.0 V
EN Input Current 2 3 pA
HSD Input Voltage Range MAX8554 enabled 15 28.0 \
HSD Input Current 20 40 pA
REFIN Input Voltage Range 0 3.6 \
V+ Supply Current (MAX8553) Vy1T = +1.35V 0.8 1.2 mA
V+ Supply Current (MAX8554) VEB = 630mV 0.62 0.90 mA
REFIN Supply Current 125 250 pA
EN/HSD Supply Current 5 10 pA
VL Supply Current VyL = Vy4+ = 5.5V, VyTT = +1.35V 0.8 1.2 mA
V+ Shutdown Supply Current EN/HSD = GND 3 5 HA
REFIN Shutdown Supply Current EN/HSD = GND HA
VL Shutdown Supply Current VyL = V4 = +5.5V, VEN/HSD = OV 5 12 pA
VL Undervoltage-Lockout Threshold | Rising edge, typical hysteresis = 40mV 4.05 4.25 4.40 \
VTT
VTT Input Bias Current VyTT = +1.25V -0.15 0 pA
VTT Feedback Voltage Range 0 1.8 \
VTT Feedback Voltage Accuracy VREFIN = VENHSD = +1.8Y 495 %0 205 % VIREFIN

VREFIN = VEN/HSD = +3.6V 49.5 50 50.5

FB Input Bias Current MAX8554, VFg = +600mV -0.15 0 pA

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vv4+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7yF, CyTTR = 1uF, Crer = 0.22uF, VFsgL = OV, ILIM = VL,
PGND = LX = GND, BST = VL, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise specified.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
FB Regulation Voltage MAX8554, VoyuT = +2.5V, FSEL unconnected 0.598 0.607 0.616 Vv
Output Adjust Range MAX8554 (Note 1) 0.6 3.5 \
VTT Line Regulation VEN/HSD £10%, VwTT = +1.25V, lout = OA +0.325 %
FB Line Regulation :\gﬁffg: \égSEDLTJ:]%mVe?;eT d: 2.5V, +0.325 %
VTT Load Regulation 0 < louT < +7A, VyTT = +1.25V 0.2 %
FB Load Regulation MAX8554, 0 < louT < +7A, VouT = +2.5V, 0.2 %
FSEL unconnected
REFERENCE
Reference Output Voltage Vvt =VyL=+4.5t0 +5.5V, IRer =0 1.97 2.00 2.03 \
Reference Load Regulation Vv4+ = VL = 45V, IRer = 0 to 50pA 10 mV
Reference UVLO Vv = VyL = +5V, reference rising, hysteresis = 27mV 15 1.6 1.7 Vv
VTTR
VTTR Output Voltage Range 0 1.8 vV
IVTTR = -5mA to +5mA 495 50 50.5
VTTR Output Accuracy IVTTR = -25mA to +25mA, VREFIN = +1.8V 49 50 51 % VREFIN
IVTTR = -25mA to +25mA, VREFIN = +3.6V 495 50 50.5
Thermal Shutdown Rising temperature, typical hysteresis = 15°C +160 °C
SOFT-START
ILIM Ramp Period Ramps the ILIM trip threshold from 20% to 100% in 08 17 30 ms
20% increments
Output Predischarge Period Rising edge of EN/HSD to the start of internal digital 08 17 30 ms
soft-start
OSCILLATOR
FSEL = VL 200
FSEL = unconnected 300
Oscillator Frequency kHz
FSEL = REF 400
FSEL = GND 550
FSEL = VL 2.18 2.5 2.83
i MAX8553, WTT = +1.25V FSEL unconnected 1.45 1.67 1.89
On-Time us
(Note 2) FSEL = REF 1.09 1.25 1.41
FSEL = GND 0.82 0.91 1.00
FSEL = VL 0.89 1.02 1.16
: MAX8554, VouT = +2.5V FSEL unconnected 0.61 0.71 0.80
On-Time ys
(Note 2) FSEL = REF 0.43 0.49 0.56
FSEL = GND 0.33 0.37 0.41
Off-Time (Note 2) 350 400 ns
MAXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vv4+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7yF, CyTTR = 1uF, Crer = 0.22uF, VFsgL = OV, ILIM = VL,
PGND = LX = GND, BST = VL, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise specified.)

PARAMETER ‘ CONDITIONS MIN TYP MAX ‘ UNITS
CURRENT LIMIT
o N LX to PGND, ILIM = VL 80 100 115
gﬁg;?;;lmlt Threshold (Positive LX to PGND. RiLim = 100k 35 50 65 Y
LX to PGND, RjLim = 400kQ 160 200 230
Current-Limit Threshold (Negative LX to PGND, ILIM = VL, with respect to positive
Direction) current-limit threshold -130 -110 90 %
ILIM Input Current 5 pA
FAULT DETECTION
MAX8553 (VRerIN > +1V) 57 60 63 % VREFIN
Overvoltage Threshold MAX8553 (VREFIN < +1V) 0.576 0.600 0.624 v
MAX8554 0.696 0.720 0.744
VL REGULATOR
Output Voltage +6V < Vv <+28V, TmA < lyL < 35mA 4.80 5.0 5.33 V
Line Regulation +6V < Vyi < 428V, Iy = 10mA 0.2 %
RMS Output Current 35 mA
Bypass Capacitor ESR < 100mQ 2.2 uF
DRIVER
DH Gate-Driver On-Resistance VBST - VLX = +5V 1.4 25 Q
(DSI;Sritee)—Drlver On-Resistance DL high state 16 30 o
(Dsl;n(i)ate—Drlver On-Resistance DL low state 075 105 o
. DL rising 32
Dead Time ns
DL falling 30
FSEL LOGIC
Logic Input Current -3 +3 pA
Logic Low (GND) 0.5 \
Logic REF Level FSEL = REF 1.65 2.35 \
Logic Float Level FSEL unconnected 3.15 3.85 \
Logic VL Level FSEL = VL VyL-0.4 Vv
EN/HSD OR EN LOGIC
EN/HSD or EN Shutdown Current Max IEN/HSD for VEN/HSD < +0.8V or VEN < +0.8V 0.5 3.0 pA
Logic High VyL = Vy4 = +4.5 to +5.5V, 100mV hysteresis 1.5 V
Logic Low VyL = Vvt = +4.51t0 +5.5V 0.8 V
4 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)
(Vv4+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7yF, CyTTR = 1uF, Crer = 0.22uF, VFsgL = OV, ILIM = VL,

PGND = LX = GND, BST = VL, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise specified.)

L=y

PARAMETER | CONDITIONS MIN MAX | UNITS

POWER-OK OUTPUT

Upper VTT and VTTR Threshold MAX8553 55 57 % VREFIN
Lower VTT and VTTR Threshold MAX8553 43 45 % VREFIN
Upper Threshold MAX8554 0.646 0.698 V
Lower Threshold MAX8554 0.504 0.552 \
POK Output Low Level ISINK = 2mA 0.4 V
POK Output High Leakage VpoK = +5V 5 PA

ELECTRICAL CHARACTERISTICS
(Vv4+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyTTR = 1uF, CRerF = 0.22uF, VFseL = 0, ILIM = VL, PGND

=LX =POK = GND, BST = VL, Ta = -40°C to +85°C, unless otherwise specified.) (Note 3)

PARAMETER CONDITIONS MIN MAX UNITS
V+ Input Voltage Range VL not connected to V+ 6 28 \
V+ Input Voltage Range VL connected to V+ 4.5 55 V
EN/HSD Input Voltage Range MAX8553 enabled 1.5 28.0 \
EN Input Voltage Range MAX8554 enabled 1.5 28.0 \
EN Input Current 3 pA
HSD Input Voltage Range MAX8554 enabled 1.5 28.0 \
HSD Input Current 40 HA
REFIN Input Voltage Range 0 3.6 V
V+ Supply Current (MAX8553) VyTT = +1.35V 1.2 mA
V+ Supply Current (MAX8554) VFB = 630mV 0.90 mA
REFIN Supply Current 250 pA
EN/HSD Supply Current 10 HA
VL Supply Current VL = Vy;+ = 5.5V, Vy17 = +1.35V 1.2 mA
V+ Shutdown Supply Current EN/HSD = GND 5 pA
REFIN Shutdown Supply Current EN/HSD = GND pA
VL Shutdown Supply Current VyL = V4 = +5.5V, VEN/HSD = OV 12 pA
VL Undervoltage-Lockout Threshold | Rising edge, typical hysteresis = 40mV 4.05 4.40 \
VTT
VTT Input Bias Current V1T = +1.25V -0.2 0 pA
VTT Feedback Voltage Range 0 1.8 \
VTT Feedback Voltage Accuracy VREFIN = VEN/HSD = +1.8V 495 205 % VREFIN

VREFIN = VEN/HSD = +3.6V 49.5 50.5

FB Input Bias Current MAX8554, VFg = +600mV -0.2 0 HA
FB Regulation Voltage MAX8554, VouTt = +2.5V, FSEL unconnected 0.598 0.616 Vv
Output Adjust Range MAX8554 (Note 1) 0.6 3.5 \
N AXIMW 5
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ELECTRICAL CHARACTERISTICS (continued)
(Vv4+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyTTR = 1uF, CRerF = 0.22uF, VFseL = 0, ILIM = VL, PGND

=LX =POK = GND, BST = VL, Ta = -40°C to +85°C, unless otherwise specified.) (Note 3)

PARAMETER | CONDITIONS | MIN MAX | UNITS
REFERENCE
Reference Output Voltage Vvi =VyL=+45t0 +5.5V, IR = 0 1.97 2.03 \
Reference Load Regulation Vv4+ = VyL = 45V, IRer = 0 to 50pA 10 mV
Reference UVLO Vv+ = VyL = +5V, reference rising, hysteresis = 27mV 15 1.7 Vv
VTTR
VTTR Output Voltage Range 0 1.8 vV
IVTTR = -5mA to +5mA 495 50.5
VTTR Output Accuracy IVTTR = -25mA to +25mA, VREFIN = +1.8V 49 51 % VREFIN
IVTTR = -25mA to +25mA, VREFIN = +3.6V 495 50.5
SOFT-START
ILIM Ramp Period Ramps the ILIM trip threshold from 20% to 100% in 08 30 ms
20% increments
Output Predischarge Period Rising edge of EN/HSD to the start of internal digital 08 30 ms
soft-start
OSCILLATOR
FSEL = VL 2.18 2.83
) MAX8553, Vy1T = +1.25V | FSEL unconnected 1.45 1.89
On-Time us
(Note 2) FSEL = REF 1.09 1.41
FSEL = GND 0.82 1.00
FSEL = VL 0.89 1.16
) MAX8554, VouT = +2.5V FSEL unconnected 0.61 0.80
On-Time us
(Note 2) FSEL = REF 0.43 0.56
FSEL = GND 0.33 0.41
Off-Time (Note 2) 420 ns
CURRENT LIMIT
o B LX to PGND, ILIM = VL 80 115
g::gft?;-nl_)lmn Threshold (Positive LX to PGND. Ry = 100k 30 65 my
LX to PGND, RiLim = 400kQ 150 230
Current-Limit Threshold (Negative LX to PGND, ILIM = VL, with respect to positive
Direction) current-limit threshold -130 -90 %
ILIM Input Current pA
FAULT DETECTION
MAX8553 (VREFIN > +1V) 57 63 %
Overvoltage Threshold MAX8553 (VREFIN < +1V) 0.576 0.624 y
MAX8554 0.696 0.744
VL REGULATOR
Output Voltage +6V < Vy4 < +28V, TmA < lyL < 35mA 4.80 5.33 \Y
RMS Output Current 35 mA
Bypass Capacitor ESR < 100mQ 2.2 uF

MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Vv4+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyTTR = 1uF, CRerF = 0.22uF, VFseL = 0, ILIM = VL, PGND
=LX =POK = GND, BST = VL, Ta = -40°C to +85°C, unless otherwise specified.) (Note 3)

PARAMETER | CONDITIONS | MIN MAX | UNITS
DRIVER
DH Gate-Driver On-Resistance VBST - VX = +5V 2.5 Q
(DSI_OEZ’;e)—Dnver On-Resistance DL high state 30 o
(IZ);;E?e—Dnver On-Resistance DL low state 105 o
FSEL LOGIC
Logic Input Current -3 +3 PA
Logic Low (GND) 0.5 \
Logic REF Level FSEL = REF 1.65 2.35 \
Logic Float Level FSEL unconnected 3.15 3.85 \
Logic VL Level FSEL = VL VyL-0.4 V
EN/HSD OR EN LOGIC
EN/HSD or EN Shutdown Current Max IEN/HSD for VEN/HSD < +0.8V or VEN < +0.8V 0.5 3.0 PA
Logic High VyL = V4 = +4.5 to 5.5V, 100mV hysteresis 1.5 \
Logic Low VL = Vy+ = +4.5t0 +5.5V 0.8 V
POWER-OK OUTPUT
Upper VTT, and VTTR Threshold MAX8553 55 57 % VREFIN
Lower VTT, and VTTR Threshold MAX8553 43 45 % VREFIN
Upper Threshold MAX8554 0.646 0.698 \
Lower Threshold MAX8554 0.504 0.552 \
POK Output Low Level ISINK = 2mA 0.4 \
POK Output High Leakage VPOK = +5V 5 pA

Note 1: Consult factory for applications that require higher than 3.5V output.
Note 2: On-time and off-time specifications are measured from 50% point to 50% point at the DH pin with LX forced to 0V, BST
forced to 5V, and a 250pF capacitor connected from DH to LX. Actual in-circuit times may differ due to MOSFET switching

speeds.

Note 3: Specifications to -40°C are guaranteed by design and are not production tested.

MAXIMN
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(Vv+ =12V, Vourt = 1.8V, circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

EFFICIENCY (%)

SWITCHING FREQUENCY (kHz)

SHUTDOWN SUPPLY CURRENT (uA)

EFFICIENCY vs. LOAD CURRENT

(CIRCUIT OF FIGURE 2)
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(Vv+ =12V, Vourt = 1.8V, circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

LOAD TRANSIENT OA TO 20A TO 0A LOAD TRANSIENT -8A TO +8A TO -8A
(CIRCUIT OF FIGURE 1) (CIRGUIT OF FIGURE 2)
MAX8553/4 toc1 IMAX8553/4 toc1
: r B ]

lout 10A/div Vour

1 20mv/div
J Ac-coupLe

““““““““““““““ /\” 100mV/div
Vour WW T . somvs] AC-COUPLED lout

40us/div 40us/div
VTT CONNECTED TO THE OUTPUT

10
5A/div

LOAD TRANSIENT -8A TO +8A TO -8A SWITCHING WAVEFORMS WITH 20A LOAD
(CIRCUIT OF FIGURE 2) (CIRGUIT OF FIGURE 1)
MAX8553/4 toc1. MAX8553/4 toc1
v . 7]
i ‘ v ; ,
1 20mv/div LX : 5V/div
Vour AC-COUPLED :
r N J g0
An 20mV/div
AC-COUPLED
lout
0
5A/div 10A/div

40us/div
VTT CONNECTED AS SHOWN IN FIGURE 2

2us/div
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(Vv+ =12V, Vourt = 1.8V, circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

POWER-UP WAVEFORMS WITH 20A LOAD POWER-DOWN WAVEFORMS WITH 20A LOAD
(CIRCUIT OF FIGURE 1) (CIRGUIT OF FIGURE 1)
MAX8553/4 toc1 IMAX8553/4 toc1

Vi : 4 1ovaiv ] v
M

:
e S PR PP Vour |- B L
Vour : 1V/div 1V/div

] i Vpok | )
Voo IEEDEEEE O oc [ 2
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I 10A/div IL
0 0
2ms/div 1ms/div
STARTUP/SHUTDOWN WAVEFORMS WITH SHORT CIRCUIT AND RECOVERY
20A LOAD (CIRCUIT OF FIGURE 1) (CIRCUIT OF FIGURE 1)
MAX8553/4 toc1 MAX8553/4 toc17
3 T —
Vew | ' ] s 20V/div
Vour | / R : \ : 1V/div SA/div
Veok ___‘____J o : ________ Svidiv | “““““““““““
L em——— S / o 1v/div
: 2A/div 0A T R ERE R
i J—— : 0
' ov
: Vour |
2ms/div 200us/div
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WA R L. ST POK B hE % 1 HL T
VTT — VTTR A . HEEEVTTIHIH .
4 . B B R e 3 3 A e A (R R R BE A R AR Ol Sk, DLk BRI . FBIYITTRRME
0.6V
5 ILIM ILIM BRI TR IR AT o FEILIMANGND Z (A% #e — A B, DA B A iR TR, S8 # LM g 3
ZEVL, PORABVERE. & 05 E 8 RER S
6 FSEL FSEL WREGRE. MRRIF MR . 5% R IME 20 FSELILE .
REF REF FifE. {£ REFM GNDZ[AE#E —10.22pFE 3 KA LA
GND GND .
VTR o VTTRZEMERIH . 7EVITRHIGND £ [8] # £ — A 1pFEE R A A . VITR A IR AE T
#3525mA
9
— ouT i H S, HEERRE. OUTHRIME B R, DLk sE &5 MOSFET FF 5% 19 S s 7] .
10 V+ V+ W AIRHLE . VLERERS IR IREA . 0 22pFsiE KIS A .
" VL VL PHERRREA It . 7TEVLAIGND Z Al — D2 2pFEiE B RIAA . WER TAETEE F+4.5VE
+5.5V, VLAIAEER V.
12 DL bL %ﬁMOSFETW&EIXiﬁL EE: 2 IR NYATE MOSFET UMM . 75 Wiok & R ESUERT, DL
13 PGND PGND ByjE S8
14 BST BST HZEHLR . UK 3 N VA IE MOSFET . fEBSTHILX Z A4 —4~0. 1pnFEE BRI A .
15 DH DY Eﬁ%ﬁMOSFETW&EIZiJJO B A NI IE MOSFET MMl « 77 2T ol % R ESIERT, DHAE
16 LX LX F T 51
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125 FDDRImHE LK 51 8 = i

ab
THEEHER
ILIM
5uA
FSEL VT - '
ON-TIME — Q TRIG
COMPUTE
i ONE-SHOT BST
1o
1
TON 1
0 DH
L TRIG Q
] >
ONE-SHOT +
» s | L4
POK }
L VTTR LATCH
— TT
};— POK | — Q
+
= R S
s =
+
VL
REFIN °
Dc DL
EN/HSD
---------------------------- VP ERROR | PGND
o COMP
+ I
iao% | 1 VIT
56%
1 50% L
. 0.6V
% "\
= % +
5V VL
M AXI/ G
MAX8553 P
L L v REF
= = REF
—ET GND
VITR
12 MNAXI/V
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124 FDDRim#BZEMU R 5 BRI

P =+
ThEEHEE (%)
out ILIM
< 5uA b
FSEL ON-TIME g TRiG
COMPUTE
il ONE-SHOT

BST

il

1

TON 1 DH

L TRIG Q D .

ONE-SHOT +

— =
HSD +

LX

aan

POK] | LATCH
POK —a
+
R S
| — N
z =
+
L
Dc !\I\ oL
ERROR PGND
ove COMP \&_
+ |
o600V | B
0.720V
0672V ‘ Ve
0—’\'/\/\/
0528V BN
5V VL
REG
MAXIV = N REF
MAX8554 L | R

—ET | GND
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MAX8553/MAX8554

4.5VE28VHIN . [E2 PWMEE =57,
1Z& T DDRin#Z U R 51 8 = L

B2 iy R 7

>\l
R1
20k
< v 7T 1
L 2 POK FSEL VL D1 4.7uF
CMPSH-3 I 6.3V
192V VIN
o— V+ BST — o -
N _ N o4 A 1 o
OFF > = 047uF 2470uF 10uF
0 o 16V T e
T R oA | [%] IRF7832 L1 = =
0-123\7F MAXIM 1'300!ZH 25U AT
" MAX8554 R o0n VouT
R B A T
1< R6
Q2 ! 1Q
DL —‘ 2xIRF7832!
Ré 1 cs
25.5k2 i—T— 4700pF
q ILIM Ze]Y[>)) S WL S OPTIONAL
out 6.04kQ
RS PGND
110kQ . + I >
GND B —
Bl AT EEL: 12VEIA, 2.5VI20A%0H, FFRAMTIFE200kH:
VL R2
5.1kQ
R3
o AvAVAY;
POK
< ° POK
V+ 6V T0 28V
Lo— Ve vt
REFN  20Q 25y VN
. 4 REFIN BST Py a
+c2 | o
€9 L o L 2X330uF == 10uF
oanfF == L™ & | 6av
25V = o U = =
EN/HSD DH 0.68uH
IRF7821 i R4 195V AT
o.fzSuF M AKXV 9 0.0020 “an
SDN 10V MAX8553 X *
o | — rer
2N7002K |
2
1421 oL 4' IRF7821
Q X
R5 2200pF
100k NV ILIM PGND T
vIT
FSEL PGND
GND VITR %

R6
54.9kQ
TO Vour

1uF
6.3V

L

B2, AT EE2: 2 5VHIA, 125V VIT (FBIREASA), 125V VTTR (IR K25mA), FFIHH550kH
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& & FDDRim#E R 01 2 =

>\
R1
20k
POK | ,—0—_| 03
< L2 POK FSEL VL D1 4.7uF
CMPSH-3 I 6.3V
—v: — 17vTo2ty. VIN
BST o
N _ o o4 + 02 1 o
OFF > == 047uF 470uF 10uF
W o 16V 16V
C7 D DH | [ RF7807v L= =
D22uf MAXIM Su
[ MAX8554
1 REF LX j
@
O 4{ ] IRF7821
R4 -
61.9k2
¢ ILIM PGND
out
RS
80.6kQ2

GND FB

B3, TR EE3: 19VEIA, 1.8VISAFIt, FFFRATFEI00kH
EZAibinyz |

NEBR MR R A 2L+ SV E (VL), APWMEHil#
MOSFET M Bh#s . 5. Fuk. DUEGS A A Y b A e
At . +5VAKHE 2 (LDO) ZeMEFS 28 7] S MOSFET A B
SFAPER AR IR R m R3S mA B . W T+4.5VE
+55VIERE A BRI, " VLIEEE V. XK VL
TR, AR AVFIC TIE T RAR A A

S 1B T [E] B 75 2 FB BE FIFF K 7
PWM %02 1 B e i O S 5[] () A ARUS L B o 3X
— PR ARERSh . R TY A BRR A R B AR AR A
P o5 S E N ) o g iy T 56 3B ) [ i B T ENZHS D Hif
T MAX8554 WHSD) W% A B, T 1E b T i FL T o
RUE A [ A I Bh R AR 2, X — A AT R A L
FEE B IF A . B EE NI RIE, DB AS

MAXIMN

Z RS TR X, #lin455kHz IFME . thak, fEE
{18 T 3 51 236 A1, {1 15 FbL JB 1) 80 0 PR T A s AR R AR XTHE S
DT A 38 T O ik, 7 AR AT AL B R S0 .
MAX8553-Fl I 8] (top) 1T — M &~ 2 h -

ton = KxNx xVouTt

VEN/HSD

Hr Venmsp MV our il 9 EN/HS D i (4 F s F i i HL
JE, K =1.7ps. NEVEMKB T FSELWACE, WFE 1T
TNo

X T MAX8554, H AT (o) TR A R :

ton = KXNXV1 xVouT

HSD

H o Vygsp MV oy 4 I HSD i A H H H it
K =1.7ps. NHMEMKE T FSELRYACE , WK 207K,
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MAX8553/MAX8554

4.5VE28VHIN . [E2 PWMEE =57,
1Z& T DDRin#Z U R 51 8 = L

# 1. FSELHIAL & (MAX8553)

FSEL CONNECTED TO N ton (us) FREQUENCY (kHz) CONDITION
Ground 1.07 0.91 550 Vout/ VEN/HSD = 0.5
REF 1.33 1.15 400 VouT/ VEN/HSD = 0.5
Floating 2.00 1.70 300 Vout/ VEN/HSD = 0.5
VL 3.00 2.55 200 Vout/ VEN/HsD = 0.5
% 2. FSELHIBL & (MAX8554)
FSEL CONNECTED TO N ton (ps) FREQUENCY (kHz) CONDITION
Ground 1.07 0.37 550 VHsD = 12V, VouT = 2.5V
REF 1.33 0.49 400 VHsD = 12V, VouT = 2.5V
Floating 2.00 0.71 300 VHsD = 12V, VouT = 2.5V
V0L 3.00 1.02 200 VHsD = 12V, Vout = 2.5V
RUE WA [ e R I s R e, X — BRI A L B EEE

TR E B IF AR . BT MOSFET S F BH F0 % ) H
BB B ERE, SEPRIGTF MR (B NS ) S HE

A5y

LD _ 1
S tON_KxN

Vout + lo(Rosont +Roc)
Vs +lo(Rosont - RosonH )

Hero B B, Rpgony, K% MOSFET (9 518
B, Rpsong M % MOSFET B Sl R, Rpe it
B E L . Vrpen = 2.5V IO A B I 508 254
550kHz. 2 IF [a] (U H ) f2k L It 2R 3 i I 5 40 R
T 2R AV T S 01 23 44 184 M0 7 1) (R ) TR LI, 32 R AR
5t MOSFET b Y [T B AR 16 5 o A8 B J2% B 0 1Y R AL R
Electrical Characteristics T A%11E 1Y S0 Bsf [A] 0 25 3% 3] Zh P
IhZEMOSFET [ 2% 5505 1Y - 5 ZE S 1) 5200

L FEHSD A — AP o i fie, IS0 Al Wi 5
EFEBRIE . 2 W T ITFRITFEST -

D =

VTTRE/E (X MAX8553)

MAX8553 1) VTTR Hii tH B A 8 H 80 A S38 25 mA B )
BEJ1. VTTRHi B E% T REFINGG RN —2F. #HHZE
DIpFH B B AR S5 B VTTR -
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REF Y HLEFRFR{E N 2.00V. FEREFFIGND Z [0 #—14~
0.22pF H 55 s Bl S FRLZAS

ENFIHSD (1X MAX8554)

ENJE — /N T BB # LW MAX8554 B i A . #
ENFLE S EHEZEE v+l LR . K ENSLK
MAX8554 H TR FE W, o AR 2 5pA (Mt
BEHATF o

HSD A I & ¥ MOSFET et it ) g A FRLE, JH TR & &
i MOSFET [ Sl i (7] o X FIE# T8, K HSDE#E R
151 % MOSFET B I 1 o

EN/HSDHIZhEE(1X MAX8553)

J T WL E R H FE R SE, MAX8553 8 & T — I
UIREHT A GBI, EN/HSD. X4 EN/HSD# Fhr £, ™M
FRELPEOCHT, MLURTHFEREIN R spA (EVEHRITF. IEW
TAER, Rl —4~ 5.1k QM LK EN/HSD % £2 2 & i
MOSFET Wi (Kl12). fEXMEH T, EN/HSDZE
H—AH A, B S i MOSFET it (e e 2 4 AR R ) Y
A, R AZ 0 N B VT Al ) Sl A
] o WA HZIIRE, MoK EN/HSD B #3758 2 = i
MOSFET Y Jfth -
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4.5VE28VEIN . [EIZEPWMEEEREFIES,

1Z& FDDRi#H# L % 51 # = v F§

L

MAX8553/MAX8554 1EH A s - 4 2 1il ks i Hi il
2 GND. HEN/HSD(EN)# fL i, MAX8553
(MAXS8554) /A8 — M IWHE T EER, HFHmE v F T
Vype 8K MOSFET ¥4 4 H M 2 GND . Q1SR AL ff
ez A RS T, B TR LCcPEFNREE,
HHEESB N . WRARARRREKZ AEE, NAER
HHIPGND 2 [A] % 4% — > Th % B 5 (Schottky) R &
(PE A% 3% #2 2| PGND)IE 4 I a1 A o 12 5 Fi A2 =X J 36
1.7mso B FE ¥ 6l 2% A1 VTTR % i 45 76 3% B[] P #8252
WY TETURCHL RIS )T, B R4 648 FI VI TR Z v 28
F1IF, FFIFMEEE 8.

HFH B35
B 1A sh e i sh 3 1a] 6 P R RR O (& K, DR
HATRIAE . MAX8553/MAX8554 4% 41 g 3l JE 353 M 5
NPT BE . TESE BB, 45 RE R I PR A R i
B 20% . AR TR 425ns N RRE IR B 8, K08
S AE B, LRI R 20%. X — i fE H R
17, EREBHHEKERBRE (1.7ms 25 )si & ik T
BUERR A, AEMEAE A Je L. 78 4MERILIM Ha. BH o
FRIE — A L 28 AT DS B % S mT A i RS B R sh T Rg .
JAE N AR E R A T IR R T RE, ] 5 K PR 3 a8 2
g ) PR AR T TV 3 32 2 FELBEL 1 BB

BB BE 4 %1 H (POK)

POK & N #B 4 [ bb % 2% 1 U i F B% i by, B 22l
MAX8553 ) VITFIVTTR L&, W MAX8554 1% FB
R . POKTE WIS R FFAREL T, 2450 H 4T % B &iE
TR 12% GBI M BT, POKAE M= .

MAXIMN

I ERF(OVP)

2B A s E R T = R AUE AR R R 120% A BB, OVP
FEL K il R B B A, e PwM AR dil R, IS B DH
P, KDL 3R A B 67 1) E 3 PR A g 28 . X
FEAR S MOSFET 338 , ¥ % FE A DR Al r, , 4 1 i
g, WERNE, A DLEE bm B aE&5]
R, X ROVP R AR EfFE R LCH YRR
BT S . WRAERARAZ OHEE, AR H
PGND 2 [A] 3% — ) 2% B FF 2 (Schottky) — & (FHAR %
25| PGND)/E N I 4L . ENE &2 A R el & i A FL R
W EHAT AR AL

ITRIF
PR It FEL B O ARG “ T HLTAR I, BICR R
Ui MOSFET (9 538 FRBEAE AR i ot . ki i 5 5w
TRRFIIBR, MPWMHBTE T — A A EARE S 1k SCBR g
E LI & T ISR TR, 340 55 T L R A IR LU
(Blay. b, SR B PR LR K0 i ae 2
MOSFET Sl B P . FLR(E . DL R A FE JEAY R A, X
FhOR W s MR R B I Ab 2R 5 . EHAE R A . 2%
PEIRSCEL T R L BR 1, PAB IETE V oup WA FLR B
Ak v Y T LR . AR F R T TBR B E M 110% £
AW IEREFIIR, FHIEILIMAE)GE, tWEEE
LT TBR R o FE g PR T PR 8 A T 1M g Y A S R B
Ry VA 77 o TLIM i ) — SRS T A SpA BRI,
AT LR E I B ERE, FEILI50mV E 200mVIEE N
TR AT IR . ErMJaAL T, Fim PR &I TR R
RS FILIMEEMN 1/10. HIL, AR 2kQ/mV iR
HEMR PR AR TR EBER e MILIMBEE R
VLIS, TR AEAE R 100mV . YIS 100mV & E 12
BITRA RV - 1Ve FRAEATRB R FIR G, DUE RN 2 Fh
MOSFET. 7 —MEML, EATEILIM AV oy Z A1 EHE —
AP, DASEELAT R LU BR . S WL i 2 i R 1R
4o
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MAX8553/MAX8554

4.5VE28VHIN . [E2 PWMEE =57,
iZ& T DDRim#EU R 51 8 = [

INDUCTOR CURRENT ———»»

TIME ———»

B4, L/ g 5

INEEIEPCB AR JHER, DI SR ERizE RS
FIMLXFIPGND Z [B (R AE 5o o B B R AT g i 5 3T
KA MOSFET, R M KelvinkeMZEH 72, W fm e
ot LAY % 2% 4% £ MOSFET W IR Fl et « 52 W pC A7
JhaY o

HBJEEL
Quick-PWM ¥ il 25 A4 0T L I 1] Xof 671 2% (1 W A5 34 17 1 7
THBR TG PWM P Hil 45 7 HIR B LR . (R, AR
BRAS I L AR AL 1 1R K — FB 43 2 H i A T ESR (58
KRB SR M . X T DDRUEN M, BT AVFRI R
HL FE AR A6 4 +40mV (117 M HE EEL 30 81 W A R 1) 9 3k
AR Yo TG YR PR S (VAR 9 4 1) 1 07 28 R A 9 T L o R
FE, DIARACBEAS R R, 5 AT Al Hh B ARG i 225K 9 4t rL
7.
AN 2 T N — MK P E L P (R4, 50 AT SEE E S L
ke,

MOSFETIK 7158
DH I DL UK 3 4% £ X5 0K 3 7] $2 4t = 55 25 A i H AL I 1Y)

MOSFET#AT Tt . B & W58 X A (] FL B WA AL DLSTH

B I & S MOSFET S, B EIDLTE 2R W. Nl H &M
HE DX B[] EL 6 AE 8 T4, DLIK 3h#% 2| MOSFET itk 2
B WAZIARRS — ZRARPE AT . AIRF B IESRE. B, MAXS553/

18

MAX8554 1K il FL #% 7] BE H 2 MOSFET 1 it C 48 %
W, T SE B b M AR A B A e . T R R A L TR
& (IR MOSFETHE B MK 4% 1 951, £k 98 M4 50mil &
100mil). H i W FE X B[] 4 s & i #E — A4~ & 5E 1 30ns
(RIEHIERT 2 o 55— (DH R BTN ) I 6 X Hst
(i) P ] 5 A9 32ns (BRI ) PR A8 A A o

KIT A5

REHHEE
XFTFMAX8553, Hitth R Vyrr B 48 Veepn 9 50%
T MAX8554, Al Hl—PHEESERE 1 f3H R
R2HIR3)7E600mV 2 3.5VILE W E i E. ik E
HE, SB7E1kQZE 10kQIEF NIEHER3, Aa M Tt
HR2:

R2=R3(M—1)
VrB

H Vg H0.6Ve.

BBk IA 1

ERHREFTRETE R B S8 BEE L), EEB
I (Ippag)s A E AP (Rpe). BT B RT FIRE
2 1) B 7 3 2% 2 176 6 P JEG ) W e D 8% L T e K
M2 A30% (LIR =0.3). FFRIR. M AHKE. i
LR DL LIR P e FL R E N

~ Vour(Vin - Vour)
Vin X fs X ILoapgmax) x LIR

Hfg RIF R . HEMA R ZORFF A4S, AT AT
FIERAT . A LRI HEAT R . BUIR A A
AT DABEAR RS ASEAS « B e AR i b, (L Fly A2 e ) e
(EARHT, FEIRTRCR, S0 T i RS, BOR Ay
E T FEIR T RMS LI, MR AR .

FECE AT & R Z0R . BA R aT AR A9 I A P B e 1Y
PR E Y PR AL T A 21 8 K 0028 (I o Apomiax)
s ) U PELJR PEL 3 <

MAXI N




4.5VE28VEIN . [EIZEPWMEEEREFIES,

& & FDDRim#E R 01 2 =

LIR
lPEAK = lLOADMMAX) + (Er)xkOAmMAK

TEEHHER

BRI ERAN RESBOR RS ESR. A I &
(ESL)s DIKRAFEHEESH, XESHEHHE RN
EME. WSO DL BRI A

IR SO s 3 A iEE R A
BT AR AL, DA R I A RN S L2 Y LU BT 5 1R W A
FAESRFIESL M ERE. RN

VRIPPLE = VRIPPLE(ESR) + VRIPPLE(C) + VRIPPLE(ESL)
ESR 5| & ) it FL e 2500 R
VRIPPLE(ESR) = PP x ESR

B L P S ) i Y R LA

lp-p

VRIPPLE(C) = BxCourxls

it R ESL 5 R Y i s PRS00
VRIPPLE (ESL) = (VIN x ESL) / (L+ESL)
IP_Pﬂ‘jm%ﬁ EEA!EZEEA‘{}ﬁ .

pp = “IN-Vour  Vour
) fgx L VIN

FEERBEAS T, i F R (] AR L 8 W ESR x Al gap +
ESL x di/dt, ZEHIAFTE 100ns A AT, i KK H
7 [e] 45 5 B (L

HEFE I SR A Y84 OS-CONHLFFLA,, N ENTHE
FF AT A BRI ESRFIESL . £ 5 = i i HL I 1 B
M, Bz 2B A, DA R S S
FERYEESR o R SO R Y E 2 1) 20 R B 00 FL AL 7Y
B

MAXIMN

BaEEREMRER
TR T ESR Z A H 5T KR MR K FR e AT
PRESENE, 2T LT &1

%R<E-
T

Hor £ T B I B -

’
2nxResr x Cout

fesr =

XTI 300kHZ N, ESRZE &0 R T K T
95kHz, WK T 50kHz. ASELE 206 S s I o, 90 st i
BERAENMEERE, THOZEREEER. KAR
M A B AR MESRE SR, Hrlaes iR, N
FRE 1) TAE O FL 2 0 A S iR I oS 58 U5 JL 3~ 4,
BT LR G| AR % B B ERBE T, DAARIERR € TAE,
TS A A 0 5 12 R AT e 42 T P SR o

x5 e o MR A T B IR T A AN B B I K AR BE
AR, AT AN S R SO ) e AR S % .
— AL, KA B T EET IR . A
46 By BR A B A b3k vh 2 0, R SRR R — A R R AR

o

TEEBNEE

i A LR (Cq) PT PR AR i A LR A (PR O, (R d T LA
PEARTE AR MRS o i AP TR RGP LR AR R AR B ok e
T O HIHUE - 3 Y L R P 9T SR BOR A RO i A LA
i A L A A T O L 51 AR Y B LI (T ) 25K
=0 X

JVOUT x (Vin - Vour)

VIN
TR A ESE T h iR TR, Ty B B H & K E
I oAD/2-

N T RF R E T, R A AN, BAIE
HAE M (E LTI P A9 T A 10°Cs

IRvs = ILoAD x
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MAX8553/MAX8554

4.5VZ28VHIN . [E2PWMEEE

ZiFlaT

1E& FDDRim#HE L K 1 % = v F7

IR E R IRH

1B ERE IR %
P AT A A PR AT RR A, DASE Y R[] 53 HL B A MOSFET -
P, 7 P 1 D PR 38 gt — N R ILIM AT GND 2 [R] £ S F,
B (Ryp vy ) UEATIRITY o I35 E L 29 50mV £ 200mV (1K Ui
MOSFET Pt B 2 )o 33 F R H Ry vt

\VALLEY

Rim= 10 x x Rps(on)

H Ty oL ey WA RABHLR G, Rpson) W K MOSFET
(S L PH o T 3R R SRR A FRL O PR IS TR fr
B B R S T B Rpsony A TH . AR AME,
2% MOSFET il & 1 1) 588 50kt .

P IR %

13 FL 7 P T B 688 78 3 2 DA R B A 1 PR AR I 2R 400k
IXAT DL o A L R PR T AR R B, BRI R RR
il TPR Sk SEBE o

o TR AT RR I, R 7R LM R e 2 R A
HLFH (Rpopk), TEILIMFIGND 2 [8] % 4% — 4~ B (R v
(@5)0 T’ﬁﬁﬁ%?iﬁﬁ%ﬁ“ﬁRIUMﬁRmBK:

B, EERITRME S Prg. ZASEAVourETE
BF (Y FBL L BR 115 V our 55 T 80 (5 I A F i FR 1 2 FE o

BTG 15% £30%. KGHEME, &R
S
Reogk = :i\(? VOFL)JT )
FB
R||_|M 10 x I:{DS ON) IVALLEY X(1 - PFB) X |:{FOBK
Vour (10 X Rogonn X laitey X (1—PFB))

ﬂu%@?’/f%EGRIL]MjJJ\ﬁZ T — ARDS(ONE1&E/J{EEJW
MOSFET, S &M KPrg, WEMHE RIS, DIFES
AR, BRI D FE .

AR FSEL 1B & 1] DL FEIE MAX8553/MAX8554 [ FF 3 5t
&, F#IIFE EN/HSD (HSD) A — A~ ELBH 23 #8530
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INAXI
MAX8553

X ;;;;
DL*{

ILIM PGND

RiLim

RroBk

B, & FPT1EBFE Ryp yg FIR popi K B TR T TR

mE 6. %5 Eas vl DIBEAREN/HSD (HSD)% Y FL
AT 88 T Sl st A) o A EELBEL A3 TR A IS B T R AR R
AirE:

1R
Kx N~ Rl+R2

HK = 1.7ps, NTERIMER2PSA . T3 B IF A
T, SEEI0kQE 100kQIEE L ER2, KRBT
HRI1:

fs =

! EEE-—RE

KxN~ fg

R1=

i FH R BEL 43 FE B, R PR 7E B /N A FBLUE T EN/HSD
(HSD)¥ii LR T 1.5V

Vinminy x R2
R1 + R2

> 1.5V

MAXI N




4.5VE28VEIN . [EIZEPWMEEEREFIES,

& & FDDRim#E R 01 2 =

IREHEEL
i M PR R M PR R ) R R R R LR, B2
Rprp (R4), AT EEREVprpe L RprplT M AH K
TERER TR RS, MRS, T AR
B FER :
VouTt(Typ) - VouTtmIN) - VRIPPLE / 2
louT(MAX)

Rpgp 2 I — L TN 45146, R R4t

Rorp <

2
Poiorr) = Rore x('OUT(MAX))
Rprp LA REH 7K Z 1% I R AHE

EEIIEMOSFET

MAXS8553/MAXS8554 5% zh #MikZ 4 L F- 1Y N 1438 MOSFET
(BT Tu Ry TERRZ oI B R R 45

—E'rﬁEE,BH(RDS(ON)) . E'f&ﬁ%o

B KRR E(Vpgs): %M 1% L & 4 MOSFET Ui
P B i A P UL PR 28 /0 8 4 209%

*ﬂﬂ*&@.ﬁ(QG~ Qgp: Qgs): AT

R1

VIN
POK VL
Vit BST
REFIN DH
NAXIMN
MAX8553
EN/HSD LX
REF DL
ILIM PGND
FSEL VIT
GND VITR

K6 FI HTHL B 51 (R -5 R2) FE I TT KA

MAXIMN
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