19-3017; Rev 0; 10/03

1E & T DDRim#E R 07 2 = A H

#Eir
MAX8553 5 4.5V & 28V #ii A+ [Fl 5 B AL EE I 8%, b
DDR 77 fiff i 41 £k 56 % 1 B U 45 1 7 %€ - MAX8553 5 VTT
I VTTR #2441 1/2 Vrgpy HUHE . VTT #1 VITR B 5 B A5
FETE 1% W9 1/2 Vrppin 6 I« MAX8554 4 4.5V % 28V %
A AR R R R R R, B R 0.6V Rk IR H e
MAX8553/MAX8554 % | Maxim % A ) Quick-PWM™ &
o, AR LR R I A e R I AR AT e O 5 i AR .
T A5 1 TR B I A O R TR
1228 P TR TR B s X, DU IE Rk 25A 1 T
T URH R AN R B A 1. MAX8553/MAX8554 fE 1% Hiflt
3K 95% HIRCR, AR H GG IR S E A R N . Ak,
PRAR A S A 3 W H L e 28 30 A% W IR 7 A o A e v i
o TEAAE I M I 2 i AR K i MOSFET ) ¥ U H,
JESE B . MAX8553/MAX8554 FA Al I 1 47 3% 8 jii B
i, DU 22 % 20 0 i o 4R T o B0 NBUR s
bR s X YR L AR . ok A A S TR T e O R
LA e MAXB8553/MAX8554 3k 174 A5 A ) 16 51
JH QSOP £ 2% .

Kz

B it A LR

T 55 5 A0 77 fifk 2 58 R
ASIC #1 CPU # HL IR
ZiCA M LCD-PC HLE
DDR I H1 DDR II 77 fiff i B J&
AGTL i 2k i 42 W0 U

EER

PART TEMP RANGE PIN-PACKAGE

MAX8553EEE -40°C to +85°C 16 QSOP

MAX8554EEE -40°C to +85°C 16 QSOP

Quick-PWM #& Maxim Integrated Products, Inc.H9 5

MAXIM

INAKXI WV

4.5VE28VEIN . 62 PWMEEEZEFIES,

HFIE

&35 95% KR &

KB BIRERIR

* & & o o o o

1/2VRerin- (MAX8553)

AT B 7R AR i PR 7
TEREP
HFHRE

* & & o o

B A 25A B H BRI BE T
Quick-PWM #z il 45 ¥4 {5 HR 52 B BR B A Rz

4.5V E28VEINBEEE

0 = 3.6V #I A\ REFIN 2 [E3E B (MAX8553)
BEBEVITHVITRE +1% HBEK

HRAREY 0.6V R I% TR B E (MAX8554)
200kHz/300kHz/400kHz/550kHz AT 32 7F < 571 %€

BT (FE &

+bV L
EN/HSD DH

MAXIMN

POK MAX8553
POK VL

REFIN
REFIN BST

\“T Vet LX
0—| |— REF DL

*\A\A\A ILim PGND

FSEL VIT

GND VTTR

e

vout

I+

5| B B 7 K E 1 F R AI K B ER 5

Maxim Integrated Products 1

A% S Maxim 1E 208 SCFE R 1% 3, Maxim AR X3 AFAE 1928 588 i b AR RS IR T BT o 3R TR RS0 T A] RBAF AL S A K
B AR, 0FE B AT T E U B . 1E 2 % Maxim 2L 195 SR BERE .
RGBSR OEBERR, BHE Maxim BETT: www.maxim-ic.com.cne

PGS8XVIN/ESSBXVYIN



MAX8553/MAX8554

4.5VE28VHEIN « [6]22 PWMPBEEFZ IS,
& & T DDRim#E R 03 2 = A

ABSOLUTE MAXIMUM RATINGS

V+, EN/HSD, EN, HSD to GND..........ccoooiiiinnn, -0.3V to +30V
PGNDto GND ..o 0.3Vto +0.3V
VTT, REFIN, POK, OUT, FB, VL to GND -0.3Vto +6V
REF, VTTR, DL, ILIM, FSEL to GND ............ -0.3Vto (VyL + 0.3V)
LX 1O PGND ... -2V to +30V
BST to GND. 0.3V to +36V
DH 10 LX i -0.3Vto +6V
LX 0 BST o -6V to +0.3V

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

16-Pin QSOP (derated 8.3mW/°C above +70°C) ........ 667mwW
Operating Temperature Range ............ccccceevenie -40°C to +85°C
Junction Temperature...............
Storage Temperature Range
Lead Temperature (soldering, 10S) .......ccccoovviiiiiiiinnns +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

(Vv4+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyTTR = 1pF, CRer = 0.22uF, VFseL = 0V, 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 \
V+ Input Voltage Range VL connected to V+ 4.5 55 \%
EN/HSD Input Voltage Range MAX8553 enabled 15 28.0 \%
EN Input Voltage Range MAX8554 enabled 1.5 28.0 vV
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) V1T = +1.35V 0.8 1.2 mA
V+ Supply Current (MAX8554) VFB = 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, V1T = +1.35V 0.8 1.2 mA
V+ Shutdown Supply Current EN/HSD = GND 3 5 pA
REFIN Shutdown Supply Current EN/HSD = GND 1 pA
VL Shutdown Supply Current VL = Vv4 = +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 V1T = +1.25V -0.15 0 pA
VTT Feedback Voltage Range 0 1.8 \
VTT Feedback Voltage Accuracy VREFIN = VEN/HSD = +1.8Y 495 0 %05 % VREFIN

VREFIN = VEN/HSD = +3.6V 495 50 50.5

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

MAXIMN




4.5VE28VIIN . [F]2X PWMEEEZHFS,
& & T DDRim #Z LA K 51 2 = v F7

ELECTRICAL CHARACTERISTICS (continued)

(Vv4+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyTTrR = 1uF, Crer = 0.22uF, VFseL = 0V, 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, Vout = +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%, V1T = +1.25V, loyuT = OA +0.325 %
FB Line Regulation I’\gﬁffgi \IégSEDLTJ:wg:fnn\{egltJer: +2.5V, +0.325 %
VTT Load Regulation 0 < louT < +7A, W1T = +1.25V 0.2 %
FB Load Regulation MAX8554, 0 < louT < +7A, VouT = +2.5V, 0.2 %
FSEL unconnected
REFERENCE
Reference Output Voltage Vvt = VyL = +4.51t0 +5.5V, IRer = 0 1.97 2.00 2.03 V
Reference Load Regulation Vv+ = VyL = +5V, IReF = 0 to 50pA 10 mV
Reference UVLO Vv+ = VyL = +5V, reference rising, hysteresis = 27mV 15 1.6 1.7 V
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 0.8 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 25 2.83
. MAX8553, V1T = +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, VouTt = +2.5V FSEL unconnected 0.61 0.71 0.80
On-Time us
(Note 2) FSEL = REF 043 049 056
FSEL = GND 0.33 0.37 0.41
Off-Time (Note 2) 350 400 ns
NAXIN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vv4+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyTTrR = 1uF, Crer = 0.22uF, VFseL = 0V, 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 - LX to PGND, ILIM = VL 80 100 115
g::gcetri‘;?)'m” Threshold (Positive I pGND, Ry = 100k 35 50 65 mv
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 (VREFIN > +1V) 57 60 63 % VREFIN
Overvoltage Threshold MAX8553 (VREFIN < +1V) 0.576  0.600 0.624 y
MAX8554 0.696 0.720 0.744
VL REGULATOR
Output Voltage +6V < Vyi <+28V, TmA < Iy < 35mA 4.80 5.0 5.33 \
Line Regulation +6V < Vyy4 < +28V, Iy = 1T0mA 0.2 %
RMS Output Current 35 mA
Bypass Capacitor ESR < 100mQ 2.2 uF
DRIVER
DH Gate-Driver On-Resistance VBST - VIX = +5V 1.4 25 Q
(DSLOLCJariLe)-Dnver On-Resistance DL high state 16 30 Q
(DS%HC:)ate-Dnver On-Resistance DL low state 0.75 105 Q
. DL rising 32
Dead Time ns
DL falling 30
FSEL LOGIC
Logic Input Current -3 +3 pA
Logic Low (GND) 0.5 Vv
Logic REF Level FSEL = REF 1.65 2.35 V
Logic Float Level FSEL unconnected 3.15 3.85 vV
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 = Vy4 = +4.5 to +5.5V, 100mV hysteresis 1.5 \
Logic Low WL = W4 = +4.5t0 +5.5V 0.8 V
4 MNMAXI
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ELECTRICAL CHARACTERISTICS (continued)

(Vv4+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyTTrR = 1uF, Crer = 0.22uF, VFseL = 0V, 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

POWER-OK OUTPUT

Upper VTT and VTTR Threshold MAX8553 55 56 57 % VREFIN
Lower VTT and VTTR Threshold MAX8553 43 44 45 % VREFIN
Upper Threshold MAX8554 0646 0672 0.698 \Y
Lower Threshold MAX8554 0.504 0528 0.552 \Y
POK Output Low Level ISINK = 2mMA 0.4 Vv
POK Output High Leakage VpoK = +5V 5 pA

ELECTRICAL CHARACTERISTICS
(Vv4+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, Cy = 4.7uF, CyTTR = 1uF, CRerF = 0.22uF, VFsgL = 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 5.5 \
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 pA
REFIN Input Voltage Range 0 3.6 \
V+ Supply Current (MAX8553) V1T = +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 = V4 = 5.5V, VT = +1.35V 1.2 mA
V+ Shutdown Supply Current EN/HSD = GND 5 HA
REFIN Shutdown Supply Current EN/HSD = GND 1 pA
VL Shutdown Supply Current VL = Vv4 = +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 VyTT = +1.25V -0.2 0 pA
VTT Feedback Voltage Range 0 1.8 \
VTT Feedback Voltage Accuracy VREFIN = VEN/HSD = +18Y 495 °0.5 % VREFIN

VREFIN = VEN/HSD = +3.6V 49.5 50.5

FB Input Bias Current MAX8554, VFg = +600mV -0.2 0 pA
FB Regulation Voltage MAX8554, VouT = +2.5V, FSEL unconnected 0.598 0.616 V
Output Adjust Range MAX8554 (Note 1) 0.6 35 \
MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | CONDITIONS | MmN MAX | UNITS
REFERENCE
Reference Output Voltage VWi = VyL = +4.51t0 +5.5V, IRer = 0 1.97 2.03 Vv
Reference Load Regulation Vv = VyL = +5V, IReF = 0 to 50pA 10 mV
Reference UVLO Vv4+ = VyL = +5V, reference rising, hysteresis = 27mV 15 1.7 Vv
VTTR
VTTR Output Voltage Range 0 1.8 \
IVTTR = -5MA to +5mA 49.5 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 0.8 30 ms
20% increments
Output Predischarge Period Rising edge of EN/HSD to the start of internal digital 08 30 me
soft-start
OSCILLATOR
FSEL = VL 2.18 2.83
. MAX8553, V1T = +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 - LX to PGND, ILIM = VL 80 115
gﬁgf;;};'mlt Threshold (Positive LX to PGND. RiLim = 100k 20 65 mv
LX to PGND, RjLim = 400kQ 150 230
Current-Limit Threshold (Negative LX to PGND, ILIM = VL, with respect to positive o
Direction) current-limit threshold -130 90 7
ILIM Input Current uA
FAULT DETECTION
MAX8553 (VREFIN > +1V) 57 63 %
Overvoltage Threshold MAX8553 (VREFIN < +1V) 0.576 0.624 v
MAX8554 0.696 0.744
VL REGULATOR
Output Voltage +6V < Vy; < 428V, TmA < lyL < 35mA 4.80 5.33 V
RMS Output Current 35 mA
Bypass Capacitor ESR < 100mQ 2.2 uF

6 MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | CONDITIONS | MmN MAX | UNITS
DRIVER
DH Gate-Driver On-Resistance VBST - VLx = +5V 25 Q
?SLOL(JSrif)—Dnver On-Resistance DL high state 30 Q
?SLm(E)ate—Dnver On-Resistance DL low state 105 Q
FSEL LOGIC
Logic Input Current -3 +3 uA
Logic Low (GND) 0.5 Y
Logic REF Level FSEL = REF 1.65 2.35 vV
Logic Float Level FSEL unconnected 3.15 3.85 \
Logic VL Level FSEL = VL VyL-0.4 \Y
EN/HSD OR EN LOGIC
EN/HSD or EN Shutdown Current Max lEn/HSD for VEN/HSD < +0.8V or VEN < +0.8V 0.5 3.0 uA
Logic High VyL = Vv4 = +4.5t0 +5.5V, 100mV hysteresis 1.5 V
Logic Low VyL = 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 Y
Lower Threshold MAX8554 0.504 0.5652 Y
POK Output Low Level ISINK = 2mA 0.4 Vv
POK Output High Leakage VpoK = +5V 5 uA

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.

M AXIN
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(Vv4 =12V, Vout = 1.8V, circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

EFFICIENCY (%)

SWITCHING FREQUENCY (kHz)

SHUTDOWN SUPPLY CURRENT (nA)

EFFICIENCY vs. LOAD GURRENT

(CIRCUIT OF FIGURE 2)
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B TEHFIE (4)

(Vv4 =12V, Vout = 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 toc10 MAX8553/4 toc1

v
| ‘
our 4 tomdiv Vour 20mV/div

| Ac-coupLep
100mVy/div
Vour o /.. N v AC-COUPLED lout 4o
5A/div
40ps/div 40us/div

LOAD TRANSIENT -8A TO +8A TO -8A

VTT CONNECTED TO THE OUTPUT

SWITCHING WAVEFORMS WITH 20A LOAD

(CIRCUIT OF FIGURE 2) (CIRCUIT OF FIGURE 1)
MAXB553/4 toc12 MAX8553/4 toc1.
R
i \/ .
20mV/div X 5V/div
Vour AC-COUPLED
0
!
20mV/div
Vour AC-COUPLED
lout
40
SAdiv L Y o
40us/div
2us/div

M AXIN

VTT CONNECTED AS SHOWN IN FIGURE 2
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AT ER 1 (42)

(Vv4 =12V, Vout = 1.8V, circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

POWER-UP WAVEFORMS WITH 20A LOAD
(CIRCUIT OF FIGURE 1)

MAX8553/4 toc'.

o _/v‘—"”——‘—t 10V/div
Vour S Widiv

Vpok 5V/div

10A/div

2ms/div

STARTUP/SHUTDOWN WAVEFORMS WITH
20A LOAD (CIRCUIT OF FIGURE 1)

MAX8553/4 toc16

Vew [ ol v

Vour / V/div

Viok [ ; 5V/div

2A/div
I 0

2ms/div

10

POWER-DOWN WAVEFORMS WITH 20A LOAD

(CIRCUIT OF FIGURE 1)
MAX8553/4 toc15
T
Vin ¥
1 4 10V/div
Vour
1 1V/div
Vpok SV/div
I ; 10y
0
1ms/div
SHORT CIRCUIT AND RECOVERY
(CIRCUIT OF FIGURE 1)
MAXB553/4 toc17
K '
Vix 20V/div
I SA/div
4 1v/div
o | \MM
o |
Vour

200ps/div
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& & T DDRim#E R 03 2 = A

BAT K FHEE 2
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20kQ
POK 'ﬁ_ﬂ_J 3
< ® POK FSEL VL D1 4.7uF
CMPSH-3 6.3v VIN
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oN o c4 L c2 c1
OFF > T 047F 2470uF 10uF
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| B I (R AR,
<R R2
oL @ <1 19.1kQ
" 2xIRF7832! : + 06 c5
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255 - 47o0pF | T T e
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GND FB =
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L o
5.1kQ
R3
20kQ 44%%
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< L 2 POK
Ve 6V70 28V . w . s ESM
. :
R8 BYSTEE 4 6.3v
REFIN 20Q I 25v VN
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== 047uF 2x330uF u
oarF == [ WF 63V 6 6.3V
25V = (o 1 = =
= EN/HSD DH | [ peereen 0.68H R4 Lo AT
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aNT002K 1 REF
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20kQ
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OFF[— — 0.47yF
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+ C2 C1
470uF 10uF
Q1 16V 16V
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DL
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GND FB

& 3. HHIFHHLES 3: 19VEIA L 1 8VISA%i i, FFICHIZE 300kHz

FEY I

P B4 RS [ERs

PRBER R e i 1T 72 +SVHLIE (VL) 9 PWM Il &%
MOSFET X2« #  HEfE . DLRIE A v i 3 A 5 ke
il +5VAREZ (LDO)ZKERL L % 7T 5 MOSFET ik
YR 2l RSB AR AL Rk 35mA iU L. X T +4.5V &
+5.5VIEFEI AR, AT VLIEEE Vo X085 %
VL R, #2880 I S0 IC LAE T BURAY fi A R s .

S BT 5] 5 FE7S FE B FIFF XA FE
PWM % U S 33 8 7 3 F 2 5500 A ) F PR S L Bl . I
=R G Bl AT R AR s AR AR A
H R B R B ). i O OG5 B ) R HE T EN/JHSD
st (4F T MAX8554 5 HSD) M i A WL e, T IE Hb T4 1
Heo R A E E AR I B A, X — SRkl
A2 JL T SE B9 F O R PR AR I O SRR L DLk F

M AXIN

BB MR Xk, i 455kHz TF 5B . o4k,
TH 78 1 JF 341 36 0 7 75 H 1 80 0 PR B0 T A A A5 A X
5 22, M AL it g ik, 7 AR T B LAY g 4L
W e MAX8553 53l B[] (ton) M — M Ak

= KxNx

v xVouT
EN/HSD

toNn

Hor Ven/HSD #l Vour 431 5 EN/JHSD 3 i HL . 1
L, K = 1.7ps. NWIKE T FSEL ECE , W2 157
TN

X F MAX8554, H AR FWAFE] (ton) AR N
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MAX8553/MAX8554

4.5VE28VHEIN « [6]22 PWMPBEEFZ IS,
& & T DDRim#E R 03 2 = A

#1. FSELHWE & (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 / VENHSD = 0.5
Floating 2.00 1.70 300 Vout / VENHSD = 0.5
VL 3.00 2.55 200 Vout/ VEN/HSD = 0.5
#2. FSEL WAL E (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
VL 3.00 1.02 200 VHsD = 12V, Vout = 2.5V
JUE WA [ BRI kAR, X — BRI L BEEE

P{E FE Y IT XM 3 . T MOSFET 53 H BH A1 H e s
BB bR R, SCBR BT M 3 (T U ) S
HAED):

D 1
fg = — =
toN K x N
Hh DR &L :
b - _Vour + lo(Rosont +Roc)

Vhsp +lo(Rosont - RosonH)

Hr Ig M KT . Rpsont M 1% ¥ MOSFET 9 5 3 By,
Fl, Rpsonm ¥ % MOSFET M il U, Rpc i i
JR T . Vrpriy = 2.5V 1% 0T BLAR 19 756 45 % 249
550kHz - &5 1E ) (U ) ok B 3 R B0 I 56 4%
7T B AEG T S 450 S804 384 o B 1m) (WD) Fudk FRL I, X X
& 3% MOSFET - 19 He B 75 1 K 25078 H, Ja% H, 3 114 0 FL AR 56 o
=T W <R T S T S 1 R g N v 4
MOSFET HJ £t % %0 5. (19 7 3% 4E st fr) 5% 0

33t 7 HSD A — A~ B BH 43 5 8, JF 3451 36 bt R oy
T EA M S0 PRI HR Fo.

VTTRE# (1X MAX8553)

MAX8553 ) VTTR fiii i A U H sk A &5 25mA H i
) fE 71 VTTR fii H HJE %6 F REFIN S B ) — 2 o ]
£ /D 1pF WM& LA 55 B8 VTTR -
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REF ) L AR FR {4 2.00V. 7E REF #1 GND - [ % 4% —
A 0.22F 1 55 [t B 68 HL A

EN# HSD (12 MAX8554)
ENJ& — 4 1T AE 2l 2SSl MAXS8554 M fii A . ¥
EN $L &8l #3E % £ V+ o] DU 5 . % EN B A
MAXS8554 TR FE LW, Fig AHLFTRE £ SpA (Mt
HIMEY LT o
HSD #& M & % MOSFET W # i (i A W, 3% e
Yt MOSFET 1 S5l i /] o %3 1E % TAE, # HSD &#% %
= 9 MOSFET 1Y ¥ 1% o

EN/HSDEITHEE (17 MAX8553)

Tk D5 BECE AT E R S, MAXS553 6 T — AN
Yifef A S|, EN/HSD. X4 EN/HSD # Nz £ i, p
HRHL O T, HEULTHAE BRILE SpA (MBI LT . IEH
TAER, RE I — A4 5.1kQ 1 LB K EN/HSD 3% £2 % & i
MOSFET (it (& 2). 78X fi% 97 :0F, EN/HSD 728
H =AMk A, MW N MOSFET Wl (%% e i i AL )
i AL, IR R Z 0 R R B g v R G 0
BIE) e RS T RE, B EN/HSD B £ % 3 & & i
MOSFET () 3 #% o
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TR AR

MAXS8553/MAXS8554 TE 5T #a sl T Uy 22 A1l 46 i H HCHL
% GND. % EN/HSD (EN)# fi & i, MAX8553
(MAXS8554) Jash — A~ WHk it & #%, JF B 9l VpL % T
Vyp o 3 K35 MOSFET ¥4 4l H i B 2 GND .« Q1R ALl
REZ A L = T, B FHE LCTFENREE,
HHE S8 B . WU koA REAR A7 T, B TE B
H Al PGND Z 8] 3% — T3 H45 4 (Schottky) — i &
(BE %5 PGND) FE R R L. %5 HBE = JE 11
1.7ms o F& 45 i 8 A1 VTTR 28 i 75 1 B 8] P 0 0k 6
W7 o FE T SR A5 AR, B R 44 il B8 R VTTR 28 o 2
I, R IE 5.

HFH B
B BUn gh 16 5 gh B Y EBER 0% e ok, DLRR I
i ATR LU . MAX8553/MAX8554 H44K J 2l Ji #1434 5
BB TESS — BB, R R e U PR 7R (U R AR
LI 20% . WA HAE 425ps WARRE IR EIRUR fEH, &
SR A B, IR RIERER 20% o X i B
AT, HEB K WHBRH (1. 7ms 20 ) 80 i ik
B THUEREME, AETR BE B . 72 S ILIM H
FL 3 I 16 — A~ Ha 25 AT DA S B 45 AT 9 1) A UL4K R s T RE .
QIR AR L R R T PR IR R h AR . MR KPR A
JE i HH R A YL i 34 92 HEL BEL ) R

R 5L 454 i (POK)

POK J& P 3 % 11 HG 82 i 19 O A OF B i L o S T
MAX8553 1§ VIT Hl VITR HL I, ol 5l MAX8554 1) FB
HLE o POKTESC BT 45 IRHLT-, i A T 2% B #UE
R AE 1Y 12% Y6 B IS, POK 72 28 5 B «

M AXIN

i [ER #(OVP)

e i R R T AU R Y 120% DL ERF, OVP
FOL R i R SRR BIAE L OR PWM RS A, ISR DH
PLAG, K DL 3 &1 35 T o g oL I PR o 1 2% . X
FEAG G MOSFET Sl , K4 v 28 Dl il v, (o 460 1 4k
P&, WESNE, HE DL 8E & T fE 4 5l
LA RS 7, X & QVP R ZE I i 7E 7E S LC TP R
ES . WRARAGERZ AUHE, EH B
PGND Z [A) 3% 4% — 4~ 5 3 i 45 3 (Schottky) — & (FH K
% 5] PGND) 1E R & 1) £« EN T4 A 25 ul 3 i AL R
TR L AT DU A % AR o

TR P
PR HE B FAURE Y SRS R ARG ik, BIOR AR
vt MOSFET 1 53 B BELVE AR it Je o W RAS 15 5 =
FRRATTR, W pWM 76T — A I A ko SehRi g
ELHE G0 T A JRCHE T TRR B Y B4 4 T HL R 00k L I
(B 4y. AL, SCBRYBR i HF A oK W gk B R
MOSFET ‘Fali i B HLRRME o DL R AR R 8. X
TolAS 0 R B D A S . R RE Y A . B
PRIB S T R 1A WL PR, PABT IR TE Vour WA HL 3 A ™
A et ) R R, . T LR T T PR B N 110% £
A IE [ E GETTBR, A EAE ILIM VA5, o f 5 1E 1) B
LD PR VR o H g BRI PR G TLIM U Y A EBH BHL
(RyLiv) P79 o TLIM S il 8 — ARS8 A0 SpA LHn e iR,
ATRAT B R R, 7EIEL S0mV £ 200mV G H
PR TR BRI PR o FE AT JEBL T, HR O BR AT BR R
FERE 55 T ILIM R 1/10. UL, AT 2kQ/mv
A o AR AR HL T PR R T TPR GE SR Ryppve 4 ILIM % &
VL, TIBRASE 1 100mV e PIHE 100mV &4 (8 1
WHTTR 290 Vyp, - 1V BEAERT I A HRGTRR I, DLk B
ZF MOSFET - % —Fifiil, i&A7E ILIM Fl Voyr £ [
HERE AP, RIS ELPTIR R Hl. 2 % E R
[ER RS
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MAX8553/MAX8554

4.5VE28VEIN . [AE PWMBEEIZEHIZS,
1545 T DDRim# L R 51 6 = 5 FH

INDUCTOR CURRENT ————»>

TIME ————»

&l 4. L i T

AL 75 PCB WA Jay 5K, DU A e 7 FN B R 25 A &
20 LX H PGND Z [ A& i 15 5« ot i B2 L AT RE L 5 i
4% MOSFET . IR Kelvin f il # 772X, @it &
Jo it FL 1Y 3% 2682 & MOSFET W R M . 520 “PC
AR e Ay .

B EE T
Quick-PWM i il £5 477 L W 1) % 7 4% ) WS 15 4 060 .,
W T 655 PWM E 15 00 B SRR AT AT . [, AR
RS LIRS H 7S fb 1 1R K — 50 ph 0 h L AF Y ISR (26
SR SR 0. % T DDR SR A, 7 £ 19 ek
HELFE 7 9 +40m V' (T AT Bk H L 30 0% A L 1 97
gy, TR I E BRI 50 58 00 (AR B IR 5 S 4 e
FE, DUOE fLBRAS R, IR A BEA BT SR A0 e
.
011 2 57 7% 1 42— 1 FEL (B PR EL Ry, 9 T S B B L 52
k.

MOSFET 3E zh7%
DH il DL 3£ )y i 1 %F 9K 5l Al $i flk 55 15 25A filg WL 119

MOSFET #EAT T i At . E 3 [ FE X i [] L % 5 40 DL 4 i,

B 1k v i MOSFET 3, H % DL 56 42 KI8T i H il Y.
BE X 8] % 1E 5 T/, DLYK ) %] MOSFET () i #f -2
[f) 6 200 £ — A RBE AT . IR RO IE R . B, MAXS8553/
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MAX8554 )4 Wl H #% 7T 6E #I 5F MOSFET Ml ) 48 5%
W, TS P AR AR R 0T R A A . A A BT i
£ (W2 MOSFET Uk shdy 1 36~F, 2K 904 50mil 2
100mil) o [l B 48 X B8] 4E i B i fe — A4~ [ 21 30ns
(LY SER 22 o 53— (DH W7 29 ) 9 98 DX s
) H [ 5E A9 32n s( ML i) Py 3 4E s 2 A

it £

R EH HEE
Xt MAX8553, it B Vyrr 848 Vrerin 950% o
T MAX8554, Al —ASHBH S B (B 1A 3
R2 fil R3) & 600mV % 3.5V{GHE T fi s K. Rk
EHLE, JEfE 1kQE 10kQuE N £ R3, M T
XA R2:

R2 = R3 (—VOUT - 1)
VrB

H VEg M 0.6V .

B Lt 1%
PR TR S R LA B S 8 R (L) MR
T (Ippak)s MR HETHE (Rpe) . R R SF Rk
R AT 3% 58 S e R W UG 1 B0k H T e K
A 2 A 30% (LIR=0.3). JF&40 %, it A JE .
B L DL R Y LIR MR S H R A R

_ Vout(Vin - Vour)
Vin X fs X ILoapguax) X LIR

Horp fg PRI . HURE A9 2R IR A%, AT RUTE A
BHBRAT AR DA R BEAT R . B A LR
fE AT DR AR RS A« s WRAR A B, fEL TR Y
VEE R, FRAR 7RI, B T M R M. B Y
LB R TR AR T RMIS HLGE, AT £ i 20
AT A RT ER . B AT BEAR A9 U R P R AE Y
HL IR o T E Y HL TR R HRLA A0 2 TR K 3 (I o ADvA X))
Py WA i HhL JR L 3 -
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4.5VE28VIEIN « 626 PWMEEEZFIRS,
& & T DDRim #Z LA K 51 2 = v F7

LIR
lPEAK = lLOADMAX) + (7]X|LOAD(MAX)
YRR HE F

BRI A N LS HOL A . BESR .« SRR I HLUR
(ESL) .« PARWUE WL 280, X 4e2 840 i mi 4 Ja) i Fd
SEME SR e DA R R AR I R

$0 27N - A NIUR (e E S A P e R R SRS
MR S fh , DA Fh 3 A I P 2 Y R 5 1R 1) 7
7 ESR AT ESL bRy b JERh

VRIPPLE = VRIPPLE(ESR) * VRIPPLE(C) + VRIPPLE(ESL)

ESR 51 1 i i HL 200 O ¢

VRIPPLEESR) = Ip-p X ESR

i P S Y i PR R R

Ip.
VRIPPLE(C) = —BXCZSTXfS

i H LA ESL 5 1 1) it H S S0 O
VRIPPLE (ESL) = (VIN X ESL) / (L+ESL)

Tp_p Ay U L HRLJRRHRL G =

bo = Vin-Vour  Vour
’ fsx L VN

TEFURBRAE I, i HH LR R B2 fE 525 ESR x Al oap +
ESL x di/dt, #Hl#%7E 100ns PIHEEAT IR A, If o B 3L
[ 4905 B Mo

P O SR G a3 OSCON MU LA, [H N E A
FEH T HARAK K ESR 1 ESL.  7E%0m i B
B2 e, % 2 A IR IR f R A, DL R e S0
LS SR o AS SO VR LY HUAS Y WIE H a2 B
T #E fE

M AXIN

FEYE T BSR % il 5 IF R B E WA K R T
Wi R e M, U 2 DA T S
fs
§ 5
ESR <
Horbfg HIFRMFEIF A
fage 1
=87 2rxResrxCour

Xt MR 300kHz B T, ESR 2 A 40 3 4% 20 L A% T
95kHz, #itlF T S0kHz. % 43275 bR I o5, 99 i
EE AN REE A, O SIER SR, KA R
P HL Y B A ESR A5 4R, IF Al fES| AR .
AFEEN TAE . K e 28 & A8 R G I s 58 )5 L3~ AL,
AT LR S g AR G50 S EE BT, DLARIE R e TAE,
7 S AR T sk 17 1% SR AT R $22 30T P JR 0 o

A R M B AR O A AR B K IR BE
A5, AT A0S B R S0 R I ol FIRES s o
— NS T R, A BY TR A R . 7
WIUR B B R a2 JE R SRR R — A R iR
B

BN
S5 MM (Crng) T WA 46 A HRL 9B A W LB, [0 T )
WA T AR M7 . A HhLIBE A Hh TR L TR K R b
T Con U 452 85 0 0 U8 BEL B SR ek 2 R FO A ML
S5 A ML T A TF 3 L B P S0 HR () K
R 5 X

WVout x (Min - Vour)

ViN
TEH A HLEE S T 60 R P FEOE Ty 355 FE K B
ILoan/2-
KT AT AWK WA E R AR AR, BT
FLAE A 800 R T R IR AN R 10°C -

IRMs = ILoAD %
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MAX8553/MAX8554

4.5VE28VEIN . [AE PWMBEEIZEHIZS,
1E24 F DDRiw# LR 71 2 = i FH

7 B MR %

18 7E FB 57t BR i
S ALY FY A BR R, DA R AN [ 550 HLBEL Y MOSFET -
Pl T BR 7 1D BRI 3 — 4 3% 49 7 TLIML AT GND 22 [R] ) £ 356
B Ry v ) BEAT IR o P Y B S0mV % 200mV (i 3
MOSFET Wi i H £ 22) o i3t N 308 Ryppy :

x Rps(on)

|VALLEY
R = 10 x YALETD
ILIM 5pA

e IyaLLey M8 EHLTR §1, Rpsony % 3% MOSFET
05 UG . T SR RGBT O, it
e B0 1 B 25 IR T Rpg oy MK M. BRAME,
%% MOSFET #13& 1 i) 8038 -1t .

BB IR %
P73 v PR A RE 98 7 I 4 L R R S R B A T R A0 A,
S=qt WD SR U <o T WA E: B i U A (T N O (R R
TR R SE B
29T MR AT R LR &, AR TLIM R 2 ) 4 — A
(@5)0 ﬁl’hqﬁl/i—':‘iﬁmﬁ'ﬁRILlM*ﬂRFOBK
B, MEREYTIE M T S Prg. XE AN Vour S F%
A L IR 5 Vo &F T @ (I AL R &1 Z L .
SRR VS N 15% 2 30% . SRAFHRBHLE , W RA T
X

P x V

R _ B out
FOBK 5uA(1 i FT:B)

10 X Rpgon) X lVALLEYX(1 'PFB) xR

Vour (10 X Rosiony X Watey % (1 'PFB))

R FOBK

LM =

TR P AR Ry 8 08, B8 — 4> Rpgony B A A9 AR i
MOSFET ., #.E WK Ppg, SEME MM SAE, P E%
JERA TR, PR I FE -

V] TIH K

28 FSEL i # Al LLFE K MAX8553/MAX8554 1 JF 5% 4t
., Wi 7E EN/HSD (HSD) A — 4> HUBH 3 % 52 8
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e

Vour

.Mﬁ
MAXIM +
MAX8553 g; g
LX
o HE,
RiLim
ILIM PGND
- RroBK Y%

[5]5. 6 P~ Ryppag 1 Ry B 9748 1L T TR

W 6 TR o %43 A AT LARE AR EN/HSD (HSD) i Y HL J
AT 34 0 S GBIl A BB S S 3 IS 9 F 26 SR i T
A5

1 R2

fg2 —— X ————
K x N R1 + R2

HP K =1.7ps, NTEE LRI 24 . 5 1% BT R
F, SETE 10kQE 100kQ {6 H ik £ R2, AR TR
HERL:

i A HRUBH 2> i, I8 PR AL f N A ST EN/HSD
(HSD) i L s T 1.5V

Vingving X R2
R1 + R2

> 1.5V
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4.5VE28VEIN . [F12 PWMEEEZFIFS,
& & T DDRim #Z LA K 51 2 = v F7

1% B EE T
A MR E A R B R R D) BB R B R R, B 2P
Rpgp (R4)» JIF i BIEFE Vpppe HHER pgp Az 6 Kk
TR T W BEE, B AL, mTHEAR
IR
VouT(Typ) - VouTtmINy - VRIPPLE / 2
loutvax)

Rprp 230 — 262 S 4 k6, i Py

Rore <

2
Poore) = Rorp X('OUT(MAX))
Rprp 44 1A 45 7& 2 1% 3 5 3516

Pt I ZE MOSFET
MAX8553/MAX8554 4k 2l #h il 1% 5 HLT- 1) N 74 i MOSFET
(BRIF L T00F) « 3R 1% 0 1R 0 30 [ A 35 ¢

BARBEMEE (Vpss): %M IE B 1% H # 8 MOSFET i
5 4 AL B 9 B 5 2 5 8 200%

MR (Qgs Qgp~ Qgg): HAKM LT,
B Vie= 4.5V T 1 Rpgon 117 # MOSFET - 4 T

R1
VIN
POK VL
Vs BST
REFIN DH
MAXIM
® MAX8553
2N7002 L 4 EN/HSD X
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JE A2 INCHES MILLIMETERS

DIM| MIN [ MAX [ MIN | MaXx
061|068 |155 | 173
004 | .0098 [0402 | 0.249
055 [ .061 | 140 155
008|012 |020 | 030
0075 [ .0098 0191 | 0249
SEE_VARIATIONS
150 [ 57 [381 [ 399
025 BSC 0635 BSC
230 | 244 |584 | 6.20
.010 016 025 | 0.4t
016 [ 035 | 041 0.89
SEE_VARIATIONS
oc [ & Jo s

RZI_|FI'D mYO|w(>|>(>
o=

.337 |.344 [856 | 874 [20/AD

NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

3>, CONTROLLING DIMENSIONS: INCHES.
4>, MEETS JEDEC MO137.

L 1A Al c MIN. | max | Min | wax [N ]
r { G I 189 |19 | 480 | 498 [16[aB
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[o]e]o]e]v]=]w]=]

2). MOLD FLASH DR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.  ([DDALLAS /i /AXI1/VI

.0S00 |.0S50 | 1.270 | 1.397
337 | .344 | 856 | 874 |24[af]
.0250 |.0300 | 0.635| 0.762

1.386 |.393 | 980 | 9.98 [28/AF
.0250 |.0300 | 0.635 ]| 0.762
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