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MAX8553/MAX8554

DDR POL (Point-of-Load)
45v 28V PWW

ABSOLUTE MAXIMUM RATINGS

V+, EN/HSD, EN, HSD to GND........ccccevviiiieeninen. -0.3V to +30V REF Short Circuit to GND ........ccooviiiiiiiiiiiieeiiiieeeee Continuous
PGND t0 GND ...oooviviiiieiiieeciee e .-0.3V to +0.3V Continuous Power Dissipation (Ta = +70°C)

VTT, REFIN, POK, OUT, FB, VL to GND -0.3V to +6V 16-Pin QSOP (derated 8.3mW/°C above +70°C) ........ 667mwW
REF, VTTR, DL, ILIM, FSEL to GND ............ -0.3Vto (VyL + 0.3V) Operating Temperature Range ..........cccceveeennne -40°C to +85°C
LX 10 PGND ..ottt -2V to +30V Junction Temperature................. e +150°C
BST to GND... ..-0.3V to +36V Storage Temperature Range ...-65°C to +150°C
DHto LX........ ....-.0.3V to +6V Lead Temperature (soldering, 10S) .........ccoceeeeiniiiieeeennnnns +300°C
LX O BST i -6V to +0.3V

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+ = VHsp = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyTTR = 1uF, CRrer = 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 \Y
V+ Input Voltage Range VL connected to V+ 45 5.5 \Y
EN/HSD Input Voltage Range MAX8553 enabled 15 28.0 \
EN Input Voltage Range MAX8554 enabled 15 28.0 \
EN Input Current 2 3 HA
HSD Input Voltage Range MAX8554 enabled 15 28.0 \Y
HSD Input Current 20 40 HA
REFIN Input Voltage Range 0 3.6 \
V+ Supply Current (MAX8553) VyTT = +1.35V 0.8 1.2 mA
V+ Supply Current (MAX8554) VEB = 630mV 0.62 0.90 mA
REFIN Supply Current 125 250 HA
EN/HSD Supply Current 5 10 pA
VL Supply Current VyL = Vv+ = 5.5V, Vy1T = +1.35V 0.8 1.2 mA
V+ Shutdown Supply Current EN/HSD = GND 3 5 HA
REFIN Shutdown Supply Current EN/HSD = GND 1 HA
VL Shutdown Supply Current VyL = Vv+ = +5.5V, VEN/HSD = OV 5 12 HA
VL Undervoltage-Lockout Threshold | Rising edge, typical hysteresis = 40mV 4.05 4.25 4.40 \Y
VTT
VTT Input Bias Current VyTT = +1.25V -0.15 0 HA
VTT Feedback Voltage Range 0 1.8 \
VTT Feedback Voltage Accuracy VREFIN = VEN/HSD = +1.8Y 495 >0 205 % VREFIN

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

FB Input Bias Current MAX8554, VEg = +600mV -0.15 0 HA

2 MAXIMN




DDR

4.5v 28V

POL (Point-of-Load)

PV

ELECTRICAL CHARACTERISTICS (continued)
(Mv+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyTTR = 1pF, Crer = 0.22pF, VEsgL = 0V, ILIM = VL,

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

PARAMETER CONDITIONS MIN TYP MAX UNITS
FB Regulation Voltage MAX8554, VouTt = +2.5V, FSEL unconnected 0.598 0.607 0.616 Y
Output Adjust Range MAX8554 (Note 1) 0.6 3.5 Vv
VTT Line Regulation VEN/HSD *+10%, VyTT = +1.25V, loyTt = 0A +0.325 %
FB Line Regulation :\gﬁﬁfgt \'Q;ZDL iigﬁ]’n\/eoc?;d: +2.5V, +0.325 %
VTT Load Regulation 0 <lout < +7A, Vy17 = +1.25V 0.2 %
FB Load Regulation MAX8554, 0 < lout < +7A, Vout = +2.5V, 0.2 %
FSEL unconnected
REFERENCE
Reference Output Voltage Vy+=VyL=+45t0 +5.5V, IRep =0 1.97 2.00 2.03 \%
Reference Load Regulation Vv+ = VyL = +5V, Irer = 0 to 50pA 10 mv
Reference UVLO Vv+ = VyL = +5V, reference rising, hysteresis = 27mV 15 1.6 1.7 \Y
VTTR
VTTR Output Voltage Range 0 1.8 \
IVTTR = -5mA to +5mA 49.5 50 50.5
VTTR Output Accuracy IVTTR = -25mA to +25mA, VRerIN = +1.8V 49 50 51 % VREFIN
IVTTR = -25mA to +25mA, VREfIN = +3.6V 49.5 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 3.0 ms
20% increments
Output Predischarge Period ;l;tllg:aer;jge of EN/HSD to the start of internal digital 08 17 3.0 ms
OSCILLATOR
FSEL = VL 200
) FSEL = unconnected 300
Oscillator Frequency kHz
FSEL = REF 400
FSEL = GND 550
FSEL = VL 2.18 2.5 2.83
. MAX8553, VyTT = +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 us
(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
MAXIM 3
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MAX8553/MAX8554

DDR
45v 28V

POL (Point-of-Load)

PMW

ELECTRICAL CHARACTERISTICS (continued)

(Vv+ = VHsp = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7yF, CyTTR = 1UF, CRrer = 0.22yF, VFseL = 0V, ILIM = VL,
PGND = LX = GND, BST = VL, Ta = 0°C to +85°C. Typical values are at Tp = +25°C, unless otherwise specified.)

PARAMETER ‘ CONDITIONS MIN TYP MAX ‘ UNITS
CURRENT LIMIT
o N LX to PGND, ILIM = VL 80 100 115
g:ig;?;'nL)'m't Threshold (Positive 5% "5 GND, RiLm = 100kQ 35 50 65 mv
LX to PGND, Rjim = 400kQ 160 200 230
g:ﬁg;?;nL)lmn Threshold (Negative t:(;c;;i:l;,ﬂl}l;g\élhOI\éL, with respect to positive 130 110 -90 %
ILIM Input Current 5 HA
FAULT DETECTION
MAX8553 (VREFIN > +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 < Vy+ <+28V, ImA < Iy < 35mA 4.80 5.0 5.33 Vv
Line Regulation +6V < Vy+ < +28V, ly. = 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 2.5 Q
g;iig-Drlver On-Resistance DL high state 16 3.0 0
(DS%n(Ii)ate-Drlver On-Resistance DL low state 0.75 1.25 0
, 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 Vv
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 HA
Logic High VyL = Vy+ = +4.5 to +5.5V, 100mV hysteresis 15 Vv
Logic Low VyL = Vy+ = +4.5t0 +5.5V 0.8 \Y
4 MAXIMN




DDR

POL (Point-of-Load)
45v 28V

PV

ELECTRICAL CHARACTERISTICS (continued)
(Mv+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyTTR = 1pF, Crer = 0.22pF, VEsgL = 0V, ILIM = VL,

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

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 \
Lower Threshold MAX8554 0.504 0.552 \
POK Output Low Level ISINK = 2mA 0.4 \
POK Output High Leakage Vpok = +5V 5 MA

ELECTRICAL CHARACTERISTICS

(Vv+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7uF, CyTTR = 1pF, CReF = 0.224F, VrsgL = 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 \Y
V+ Input Voltage Range VL connected to V+ 4.5 5.5 \
EN/HSD Input Voltage Range MAX8553 enabled 15 28.0 \
EN Input Voltage Range MAX8554 enabled 15 28.0 \
EN Input Current 3 UA
HSD Input Voltage Range MAX8554 enabled 15 28.0 \
HSD Input Current 40 HA
REFIN Input Voltage Range 0 3.6 \
V+ Supply Current (MAX8553) VyTT = +1.35V 1.2 mA
V+ Supply Current (MAX8554) VEB = 630mV 0.90 mA
REFIN Supply Current 250 HA
EN/HSD Supply Current 10 HA
VL Supply Current VyL = Vv+ = 5.5V, Vy1T = +1.35V 1.2 mA
V+ Shutdown Supply Current EN/HSD = GND HA
REFIN Shutdown Supply Current EN/HSD = GND HA
VL Shutdown Supply Current VyL = Vy+ = +5.5V, VEN/HSD = OV 12 HA
VL Undervoltage-Lockout Threshold | Rising edge, typical hysteresis = 40mV 4.05 4.40 \"
VTT
VTT Input Bias Current VyTT = +1.25V -0.2 0 LA
VTT Feedback Voltage Range 0 1.8 \
VTT Feedback Voltage Accuracy VREFIN = VEN/HSD = +1.8Y 495 205 % VREFIN

VREFIN = VEN/HSD = +3.6V 495 50.5

FB Input Bias Current MAX8554, VEg = +600mV -0.2 0 HA
FB Regulation Voltage MAX8554, VouT = +2.5V, FSEL unconnected 0.598 0.616 \
Output Adjust Range MAX8554 (Note 1) 0.6 3.5 \Y%
AXIW 5
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MAX8553/MAX8554

DDR
45v 28V

POL (Point-of-Load)

PMW

ELECTRICAL CHARACTERISTICS (continued)
(Vv+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, Cy| = 4.7pF, CyTTR = 1pF, Crer = 0.22uF, VEsgL = 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 Vv+=VyL=+4.5t0 +5.5V, IRer =0 1.97 2.03 \
Reference Load Regulation Vv+ = VyL = +5V, Irer = 0 to 50pA 10 mV
Reference UVLO Vv+ = VyL = +5V, reference rising, hysteresis = 27mV 1.5 1.7 \
VTTR
VTTR Output Voltage Range 0 1.8 \
IvTTR = -BMA to +5mA 49.5 50.5
VTTR Output Accuracy IVTTR = -25mA to +25mA, VRerIN = +1.8V 49 51 % VREFIN
IVTTR = -25mA to +25mA, VRefIN = +3.6V 49.5 50.5
SOFT-START
ILIM Ramp Period sggzﬁ):;:e?::‘l\t/lstnp threshold from 20% to 100% in 0.8 3.0 ms
Output Predischarge Period S(l)?rsg:aer?ge of EN/HSD to the start of internal digital 0.8 3.0 ms
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 - LX to PGND, ILIM = VL 80 115
(I;it:gstril;-nl_)lmn Threshold (Positive LX to PGND, RiLim = 100kQ 30 65 mv
LX to PGND, RjLim = 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 HA
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+ < +28V, 1mA < Iy < 35mA 4.80 5.33 \
RMS Output Current 35 mA
Bypass Capacitor ESR < 100mQ 2.2 uF

MAXIMN



DDR POL (Point-of-Load)

45v 28V PV

ELECTRICAL CHARACTERISTICS (continued)

(Vv+ = VHsD = +12V, VEN/HSD = VREFIN = +2.5V, VEN = +5V, CyL = 4.7yF, CyTTR = 1pF, CReF = 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
DRIVER
DH Gate-Driver On-Resistance VBST - VLx = +5V 25 Q
?Slglii:—Dnver On-Resistance DL high state 3.0 0
(Dsl;n(li)ate-Drlver On-Resistance DL low state 1.25 0
FSEL LOGIC
Logic Input Current -3 +3 HA
Logic Low (GND) 0.5 \Y,
Logic REF Level FSEL = REF 1.65 2.35 \Y
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 lgn/HsD for VEN/HSD < +0.8V or VEN < +0.8V 0.5 3.0 HA
Logic High VyL = Vy+ = +4.5 to +5.5V, 100mV hysteresis 1.5 \Y,
Logic Low VyL = Vy+ = +4.5to +5.5V 0.8 \%
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 \Y,
POK Output Low Level ISINK = 2mMA 0.4 \%
POK Output High Leakage Vpok = +5V 5 HA

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.

MAXIN
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MAX8553/MAX8554

DDR
45v 28V

POL (Point-of-Load)

PMW

gbooogd

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

EFFICIENCY vs. LOAD CURRENT
(CIRCUIT OF FIGURE 2)
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DDR POL (Point-of-Load)
45v 28v PWW
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(Vv+ = 12V, Vour = 1.8V, circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

LOAD TRANSIENT 0A TO 20A TO 0A LOAD TRANSIENT -8A TO +8A TO -8A
(CIRCUIT OF FIGURE 1) (CIRCUIT OF FIGURE 2)
MAX8553/4 toc10 IMAX8553/4 tocl.
L] b |
ll_'.,-|—|—|-|.|-l- L1
! | i II".II—
out | | 10A/div Vour e 20mV/div
M L N 1 | Ac-coupLeD
"'\u 100mV/div |
Vour P l AC-COUPLED lout | | 40
I"F S5A/div
_I _
40ps/div 40ps/div
VTT CONNECTED TO THE OUTPUT
LOAD TRANSIENT -8A TO +8A TO -8A SWITCHING WAVEFORMS WITH 20A LOAD
(CIRCUIT OF FIGURE 2) (CIRCUIT OF FIGURE 1)
MAX8553/4 tocl: MAX8553/4 tocl
= - b k L b
|asiany Nemsnnis y 1.
Vour 20mVv/div LX 5V/div
AC-COUPLED
I | 5 0
..-""'""""'"" il i 3! ! M 20mvrdiv
| ] Vout 'ﬁ-.,_... -"‘-»..‘_‘. ""-...__“ h'."‘-».- AC-COUPLED
out I
S R e e S e T VYO
e "'-!—i—.ll.h
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2us/div
VTT CONNECTED AS SHOWN IN FIGURE 2
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DDR POL (Point-of-Load)
45v 28V PWW

oooooo(@o)

(Vv+ = 12V, Vour = 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) (CIRCUIT OF FIGURE 1)
MAX8553/4 toc1: MAX8553/4 toc15
= : 7
~~ ViN
™M Vin _"_,,.-"""-____-—_— 10V/div 10V/div
LD f ———
m y ¢ Vout
out 1vidiv i 1v/div
00 4 -
>< Voo 5v/div Veok S —
% I ’rl 10A/div IL | ! 10A/div
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 toc16 MAX8553/4 toc17
u [
VEN 4 5v/div Vix ; 20V/div
Vour J wWidiv IL 5A/div
J
Voo sV/div weand]
; e — i 4 1V/div
2A/div 0A |
I ¥
il SN o
Vout
2ms/div 200ps/div
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DDR

POL (Point-of-Load)

45v 28V PV

gggg
U0 | MAX8553 | MAX8554 o o
/ N MOSFET
EN/HSD — 51kQ G\D (2
1 ENHSD N MOSFET
— HSD N MOSFET
REFIN REFIN VWit WiR /2 VRerN
- REFIN 0 +3.6V
’ -
EN BN
- EN iC BN W
3 POK POK Power-OK POK VIT VTR 12%
POK
VTT — VTT VTT
4
o FB B 0.6V
LM GND
5 ILIM ILIM NTY
6 FSEL FSEL FSEL 2
7 REF REF REF GND  0.22pF
8 GND GND
. VTTR VITR GND  1pF
VTTR VTTR 25mA
9
ouT
_ out MOSFET
10 V+ V+ VL 0.221F
VL GND 2.2uF
1 Vb vt +4.5V +55V VL W+
12 DL bL MOSFET N MOSFET
DL
13 PGND PGND
N MOSFET
14 BST BST BST Lx O.F
15 DH DH MOSFET N MOSFET
DH
16 LX LX

MAXIN
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DDR POL (Point-of-Load)
45v 28V PWW
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VTTR
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DDR

4.5v 28V

POL (Point-of-Load)
PAMM

oboboooboobooboo@o)

out ILIM
FSEL - e '
ON-TIME —lo TRIG
COMPUTE
i ONE-SHOT
BST
/10
DL
TON .
DH
Q
L R Q
) s
ONE-SHOT +
L 5 j—_
POK %
POK ] - LATCH
POK —Q
+
s
en| — -
z —
+
L
> s
ERROR PGND
ovp CcoMP —
+ |
osoov | FB
0.720v
0.672v ‘ v
0—’\|/\/\/
0528V BN
5V . L
REG
INAXI/W — v REF
MAX8554 > REF
—ET ! GND

MAXIN
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MAX8553/MAX8554

DDR POL (Point-of-Load)
45v 28V PWW

> VL
RL
20kQ
POK T ¢ c3
< @ POK ESEL VL D1 4.TuF
CMPSH-3 6.3v
o— v+ — 12V VIN
BST . .
N _ N c4 L c2 _T_ cL
OFF = — 047uF 2X4T0UF 10pF
o ol 16V 16V
o HSD oH | [] 1RF7832 L1 = =
0.220F MAXIMN Lo 25V AT
i MAX8554 " Son VouT
| |
1 REF LX .
1< R6
Q2 . 10
DL 2(RF7832!
Ré 1 cs
25.5kQ T 4700pF )
[ ILIM PGND T OBTIONAL
out 6.04kQ
RS PGND
110kQ ® — >
GND FB LT
1. 1 12v 200kHz 2.5V 20A
L R2
5.1kQ
R3
s ANV
POK
< . POK
V+
6V TO 28V
> w "
RS
REFIN 20Q 25y VN
* REFIN BST —T_ L 4
_T_ +C2 _T_ c1
1o e 23304 = 104F
oargr == M 6V 6.3V
2V = 1 11 — =
cs VRS . |RF7821 068K Ra 125V AT
0224F NAXIVI _ % o000 o
SDN 10V MAX8553  LX ¢
® ' |— REF
2N7002K | R7
Q2 3Q
R oL IRF7821
R5 1430 gzlgom ’ .
100kQ VY ILIM PGND 1
VT
FSEL PGND
GND VTTR Tl —
P c7 VTTR
— R6 10F
54.9kQ 63y
TO Vout e
2. 2 25V 550kHz VIT 1.25V 8A VITR 1.25V 25mA

14 MAXIMN




DDR POL (Point-of-Load)
45v 28v PWW

VPSGBXVIN/ESSBXVIN

» VL
R1
20kQ
POK | C3
< L4 POK FSEL VL —Ijb__l_ 4.TuF
R 6.3V
o v CHPSH-S I 1vTo2wy VN
BST - L 2 L 2
N c4 rc 1 a
OE,_ - EN —— 047uF 470uF 10pF
1ov — 01 16V 16V
SO R oA | [ RF7807v L1 = =
0.224F MAXIMN 2one L8V AT
10V 10A ' VouT
N MAX8554 . o
1 REF
j R6
2
oL —‘ i %F?BZl SQ Cs
eleio " @ 10uF
: 2200pF .
q ILIM PGND —l_ o3V
ouT
80 GkRS'i %
GND FB é
3. 3 19v 300kHz 1.8V 8A
RN
gooooooooooo
+5V L)
PWM MOSFET
ic MAX8553 (ton)
+5V (LDO)
MOSFET 35mA
+45V +55V ton = KxNx—— L our
VL W WL EN/HSD
IC
Venmsp  Vour EN/HSD
K=1.7ps N
000000000000000000000 FSEL 1
PWM
MAX8554 (ton)
1
EN/HSD HSD ton = KxNx v xVouT
MAX8554 HSD
Vhusp  Vour HSD
K=1.7ps
N FSEL
A455kHz IF

MAXIN




MAX8553/MAX8554

DDR
45v 28V

POL (Point-of-Load)

PMW

01. FSELDO OO (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
02. FSELO O O (MAX8554)
FSEL CONNECTED TO N toN (Hs) 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 VHsp = 12V, VouT = 2.5V
VL 3.00 1.02 200 VHsD = 12V, VouT = 2.5V
REFIN VTTR 1pF
MOSFET gooogogoo
bC REF 2.00V REF
GND  0.22uF
= 1
s =
K> N ENO HSD(MAX85540 )
D EN MAX8554
EN
D = Vout + lo(RosonL +Roc) V+
Visp +lo(RpsonL - RpsonH) EN MAX8554
SUA(typ)
lo RpsonL MOSFET
R RoSONH oc MOSF'\:_/r _ogy HSD MOSFET
oC REFIN = < MOSFET
550kHz
¢ ) ¢ ) HSD MOSFET
MOSFET
ELECTRICAL  EN/HSDO O (MAX85530 0)
CHARACTERISTICS
MOSFET
MAX8553 EN/HSD
EN/HSD
SpA(tyP)
EN/HSD 5.1kQ MOSFET
( 2
VTTRO OO OO 0O (MAX85530 ) EN/HSD ) MOSFET (
MAX8553 VTTR 25mA
VTTR EN/HSD
MOSFET

16
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DDR POL (Point-of-Load)
goooogg 00000 (OVP)
MAX8553/MAX8554 120
GND EN/HSD(EN) OVP PWM
MAX8553(MAX8554) DH DL
VoL Vv
MOSFET GND MOSFET
DL OWP
LC LC
PGND ( PGND
PGND  ( PGND
)
1.7ms VTTR EN
VTTR
Oooogogog
goooooooooon « (valley)”
MOSFET
MAX8553/MAX8554
5 PWM
20% 425us
(G
2 20% MOSFET
(@.7ms ) Vour
ILIM
110%
ILIM
ILIM ILIM RiLm)
ILIM 5pA
00oooood((PoOK) 50mV  200mV
POK MAX8553 VIT VITR MAX8554 ILIM
=21 1/10 RiLim
POK 2kQ /mV ILM VL
100mvV
12% 100mV
Vi -1V
MOSFET
ILIM  Vour

MAXIN
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MAX8553/MAX8554

DDR

45v 28V PMW

POL (Point-of-Load)

INDUCTOR CURRENT ————— >

TIME ———»

4.
DC LX PGND
IC
MOSFET
O0o00oooooao
Quick-PWM
PWM
ESR( )
DDR
+40mV
2 (R4
MOSFETO O OO
DH DL 25A
MOSFET
DL DL
MOSFET
DL MOSFET
MAX8553/
MAX8554 MOSFET “ "

18

10 20
(MAX8553/MAX8554
MOSFET 1 50
100 )
30ns(typ)
(BH )
32ns(typ)
Oodo
oooooon
MAX8553 AT Vrern  50%
MAX8554 (1 3
R2 R3) 600mV 3.5V
R3 1kQ
10kQ R2
O
Rz = R3 QYOUT . 15
VB
Vg 0.6V
oooooood
3
()
(IpeaAk) DC  (Rpeo)
30%
LIR=0.3
LIR
_ VOUT(VIN - VOUT)
Vin X fs X ILoapmmax) X LIR
fs
RMS
DC
(ILoabviax))

MAXIMN




DDR POL (Point-of-Load)

[LIRD O0oo0ooooooooOoo
lpEAK = lLoADMAX) *+ QTH”LOAD(MAX) ESR
ogooooboooon
ESR (ESL) b < fs
Tt
fs
3
£ _ 1
ESR =
ESR 2mxRgsr XCout
ESL
300kHz ESR
95kHz
50kHz
VRIPPLE = VRIPPLEESR) * VRIPPLE(C) t VRIPPLE(ESL)
ESR ESR
VRIPPLEESR) = Ip-p X ESR
lp_p
Vi = ___ PP
RIPPLEC) = 530 xis
ESL
AC
VRIPPLE (ESL) = (VIN X ESL) / (L+ESL)
Ip-p
by = Min-Vour , Vour 0000000000
fsxL VN Cn)
ESR x N
Al oap + ESL x di/dt 100ns
(IrRvs)
OSCON RMS
ESR ESL

MAXIN

\/VOUT x (Vin - Vour)

IRMs = ILoAD *

IrvS 1/2 1 0aD

VIN

ViNn  Vour
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MAX8553/MAX8554

DDR POL (Point-of-Load)
45v 28V W
10 ‘{ E
oooooooon ,
oYL >~

JoeRnne INAXI/WN ﬁ

MOSEET MAX8553 ;; g

ILIM GND Rim) )
50mV  200mV MOSFET

RiLim

VALLEY
R = 10 x *===- x R
ILIM 5uA DS(ON)

lvaLLey — (valley) Rps(on)
MOSFET
Rpbsoon)
MOSFET
goooobooooooooo
(Rrogk) ILIM Rium) ILIM - GND
( ® Rum Rroek
Prs
Vour
Vour
15% 30%
R - Pes > Vour
FOBK =
) 5pAi1 - PFB)
R = 10 x RDS(ON) * laLLey x(l- PFB) * Reogk
ILIM — —
- VOUT B (10 X RDS(ON) X IVALLEY X (l' PFB))
RiLim
RoS(ON) MOSFET
P

20

H

ILIM PGND

RiLim

RroBK

RiLim Rroek

goboooooboooo

MAX8553/MAX8554 6
EN/HSD(HSD)
FSEL
EN/HSD(HSD)
IC
fs 0 1 9 R2
K x N Rl + R2
K=1.7ps N 1 2
R2 10kQ
100kQ R1
= 1 X&-RZ
K xN fS
EN/HSD(HSD) 1.5V
Vi x R2
IN(MIN) > 1.5V
R1 + R2

MAXIMN




DDR POL (Point-of-Load)
000000000000 Vgs=4.5V RoS(oN) MOSFET
2 Rprp(R4)
Vorp ( )
R
DRP MOSFET MOSFET
MOSFET dv/dt
Reoo < VouT(typ) - VoutMIN) - VRIPPLE / 2
DRP louT(MAX) Qo Qes MOSFET
dv/dt
Rprp
) ( MOSFET
PorP) = RpRP X('OUT(MAX)) VIN(MAX) MOSFET
VIN(VIN) ViN(VAX)
Rprp )
MOSFET MOSFET
OO0O0MOSFETO OO MOSFET
MAX8553/MAX8554 (Prsce)
N MOSFET (Pusoc)
(PLspr)
0000 (Rpson)D 0 VourD 2
N PLscc = Bl \C/)UT g (lLoap)” *Ros(on)
000000-000000 (Vpss)O IN
MOSFET 20
Timax) Rps(on)
00000 (QecHQepl Qas)d PLsbc =2 %lLoap *VF xtpt *fg
VE tor
RL ( 30ns) fs
VIN
POK Vi MOSFET
Ciss)
V+ BST DL
REFIN DH RoL( 1.2Q)
MAXIMN MOSFET Reate)( 2Q)
w MAX8553
2N7002 EN/HSD LX
REF DL 2 RGATE
= C x (V, x fo x
" - PLsDr 1SS ( Gs) S
FSEL VIT MOSFET
GND VTTR
(Phscc) VI
- (PHssw)

6.
R1 R2)

MAXIN

(PHsDR) MOSFET
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MAX8553/MAX8554

DDR

45v 28V PMW

POL (Point-of-Load)

Vout
VIN

2
Puscc = X ('LOAD) X Rps(on)

Timax) Rps(on)

Qgs *QaD

Pissw =VIN XlLoaD *fs |
GATE

lcaTE DH

2.5V

lGaATE=————
RpH *Reate

Ry MOSFET
(1.4Q typ) Rgate MOSFET
( 2Q)

ReaTE
Phspr =Qg *Vgs *fg x
ReaTe +RpH
Ves=W =5V
MAX8553
MOSFET
MOSFET

20
MOSFET
MOSFET

MOSFET MOSFET

MOSFET

EMI
O.1pF

DH DL

MOSFET
MOSFET

22

Icoooobnooooboooobono
MAX8553/MAX8554  IC

(DH DL)

MOSFET MAX8553

VTTR (vrrR)

Po =(W+) x[fs *(QaH +QGL)+|VTTR]

QeH QaL
MOSFH=ET

VV+

gobogooood

coboooobooooooo

D

2) GND PGND
3

@ 2 )

mQ

MAXIMN




POL (Point-of-Load)

4.5v 28V

PV

4) MOSFET  LX 6) FB
PGND ( )
8 SOP (fESR < fS /Tl')
MOSFET MOSFET
7 IC
PGND LX SOP
C ) 8)
5)
9) awmM )
MOSFET GND VL PGND
MOSFET
oooo
TOP VIEW
EN/HSD [1 | 16] Lx HSD [ 1 | * 16] Lx
REFIN [ 2 ] 15] oH en [2]] 15] oH
Pk (3] i [ st rok 2] nacian [12] st
vit[a]  MmAxess3  |13] pond re[a] Maxesssa  [is] onp
M [5 ] 12] oL ILm [ | 12] oL
FseL [6 | [11] v FseL [6 | [11] v
ReF [ 7] [10] v+ ReF [ 7] [10] v+
oND [ 8] (o] viR oND [ 8] 9] our
QSOP QsoP
googod

MAXIN

TRANSISTOR COUNT: 2827
PROCESS: BICMOS
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MAX8553/MAX8554

DDR

4.5v 28V

PMW

POL (Point-of-Load)

gooog

(

http://japan.maxim-ic.com/packages

7000, 11

——I S
1]

+ U Ty

INCHES MILLIMETERS
DIM| MIN | MAX | MIN [ MaX
A |osl |.068 [155 173
Al].004 [.0098 [0102 | 0249
A2| 055 [ .06l | 140 155
008 | 012 |0.20 0.30
0075 [ .0098 [0191 [ 0.249
SEE_VARIATIONS
150 [as7 [381 [ 399

025 BSC 0.635 BSC
230 | 244 |584 | 6.20
010 016|025 [ 041
016 035 _[0.41 0.89

SEE VARIATIONS

0 [ 8 Jo s

QSOP.EPS

0|

Q|Z|r|>|T|m M

% dn

h X 45° ——I VARIATIONS:
A2 INCHES MILLIMETERS

MIN, MAX. | MIN. MAX.|N |
.189 196 480 | 498 |16|AB

C

NOTES:

. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS,
2). MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006° PER SIDE. DALLAS JI/I/IXI/VI

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

INCHES.

0020 | 0070 | 005 | 018
337 |.344 |856 | 874 |20[AD)
0500 | 0550 | 1270 | 1.397
337 |.344 |856 | 874 |24]AE]
0250 |.0300 | 0635] 0762
386 [.393 [980 | 998 [oglaF]
0250 | .0300 | 0.635 | 0.762

Iy
|

non|o|u|o|un|o

SEMICONDUCTOR
PROPRIETARY INFORMATION
TITLE:
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV.
1
[elX

21-0055

\

/
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