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4.5V~60V. 3.5A. SM=E. BEHIER
277 DC-DCOAVIN—5, HENE

Absolute Maximum Ratings (Note 1)

VINTOPGND ..ot -0.3V to +65V SGND t0 PGND.....cuiiiiiiiieieeiieeee e -0.3V to +0.3V
EN/UVLO t0 SGND .....coiuiiiiiiiiiieeeeeeeeeeee -0.3V to +65V LX Total RMS CUITeNt .......cceevieiiiiieieieeeeeee e 1+5.6A
LX 10 PGND......c.ooiiiiiiiiiccieecc -0.3V to (VN + 0.3V) Output Short-Circuit Duration.............cccccoeiiiiiennne. Continuous
BST t0 PGND ... -0.3V to +70V Continuous Power Dissipation (Tp = +70°C) (multilayer board)
BST to LX...... ...-0.3V to +6.5V TQFN (derate 33.3mW/°C above Tp = +70°C)......2666.7mW
BST 10 VG wiivrrerreeriie ettt -0.3V to +65V Junction Temperature...........cccoceeiiieneenee e +150°C
FB, CF, RESET, SS, MODE, SYNC, Storage Temperature Range..........ccccocceeeveenne -65°C to +160°C
RT 10 SGND ....coiiiiiiiiceeeeeee e -0.3V to +6.5V Lead Temperature (soldering, 10S) .......c.ccccoeevieiieieenen. +300°C
VoG 10 SGND ... -0.3V to +6.5V Soldering Temperature (reflow).......cccccccvvvevicieeeeiiieennn. +260°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.

Package Information

PACKAGE TYPE: 20 TQFN

Package Code T2055+4
Outline Number 21-0140
Land Pattern Number 90-0009
THERMAL RESISTANCE, FOUR-LAYER BOARD

Junction to Ambient (6 5) 30°C/W

Junction to Case (6,¢c) 2°C/W

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/jp/packages. Note that a
“+”, “#”, or “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the drawing

pertains to the package regardless of RoHS status.

Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer board.
For detailed information on package thermal considerations, refer to www.maximintegrated.com/jp/thermal-tutorial.

Note 1: Junction temperature greater than +125°C degrades operating lifetimes.

Electrical Characteristics

(VIN = VEN/UVLO =24V, RRT = 40.2kQ (500|(HZ), CVCC = 2.2pF, VPGND = VSGND = VMODE = VSYNC =0V, LX = SS = RESET =
open, VggT to Vi x =5V, VEg = 1V, Tp =-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are
referenced to SGND, unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX |UNITS
INPUT SUPPLY (V|N)
Input Voltage Range VIN 4.5 60 \%
Input Shutdown Current lIN-SH VEN/uvLO = OV (shutdown mode) 2.8 4.5
Vgg = 1V, MODE = RT= open 118 pA
la_PFMm - -
Veg = 1V, MODE = open 162
Input Quiescent Current lq pcMm DCM mode, V| x = 0.1V 1.16 1.8
|Q_PWM \N/?;nlag.sgctchmg mode, fgyy = 500kHz, 95 mA
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Electrical Characteristics (continued)
(VIN = VEN/UVLO = 24V, RRrT = 40.2kQ (500kHz), Cycc = 2.2uF, VpgND = VsaND = VMoDE = Vsyne = 0V, LX = SS = RESET =
open, VgsT to Vi x =5V, VEg = 1V, Tp = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are

referenced to SGND, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
ENABLE/UVLO (EN/UVLO)
ENJUVLO Threshold VENR VEN/UVLO rising 1.19 1215 124 v
VENF VEN/uvLO falling 1.068 1.09 1.111
EN/UVLO Input Leakage Current IEN VEN/UVLO = 0V, Ta = +25°C -50 0 +50 nA
LDO
6V <V|y <60V, lycc = 1TmA
V¢ Output Voltage Range Vee 4.75 5 5.25 \%
1mA £ lycce < 25mA
Ve Current Limit lvce-MAX Vee =4.3V,V|y =6V 26.5 54 100 mA
V¢ Dropout Vce-po V|N = 4.5V, lycc = 20mA 4.2 Vv
Ve UVLO Vce UVR Vee risi.ng 4.05 4.2 4.3 v
Vee uvrF Vc falling 3.65 3.8 3.9
POWER MOSFET AND BST DRIVER
High-Side nMOS On-Resistance Rps-ONH ILx =0.3A 165 325 me
Low-Side nMOS On-Resistance Rps-onL ILx =0.3A 80 150 me
LX Leakage Current ILX_LKG \'I{AL\X==+\2/|5': C V. Vix=Veenp + 1V, -2 +2 uA
SOFT-START (SS)
Charging Current Iss Vgs =0.5V 4.7 5 5.3 MA
FEEDBACK (FB)
. MODE = SGND or MODE = V¢ 0.89 09 091
FB Regulation Voltage VEB REG Vv
- MODE = open 0.89 0.915 0.936
FB Input Bias Current IFB 0<VEg <1V, Tp =+25°C -50 +50 nA
MODE
VM-DCM | MODE = V¢ (DCM mode) Vfg i
MODE Threshold \%
VM-PFM MODE = open (PFM mode) Vce/2
VM-PWM MODE = GND (PWM mode) 1.4
CURRENT LIMIT
Peak Current-Limit Threshold IPEAK-LIMIT 4.4 5.1 5.85 A
Runaway Current-Limit Threshold | IRUNAWAY-LIMIT 4.9 5.7 6.7 A
Valley Current-Limit Threshold s ODE = open or MODE = Vee 016 0 016,
MODE = GND -1.8
PFM Current-Limit Threshold IPEM MODE = open 0.6 0.75 0.9 A
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Electrical Characteristics (continued)

(VIN = VEN/UVLO = 24V, RRrT = 40.2kQ (500kHz), Cycc = 2.2uF, VpaND = VseND = VMopE = Vsyne = 0V, LX = SS = RESET =
open, VggT to V| x = 5V, VEg = 1V, Tp = -40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are
referenced to SGND, unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX |UNITS
RT AND SYNC
RRT = 210kQ 90 100 110
RRT = 102kQ 180 200 220
Switching Frequency faw RrT = 40.2kQ 475 500 525 kHz
RRT = 8.06kQ 1950 2200 2450
RrT = OPEN 460 500 540
SYNC Frequency Capture Range fsw set bt RRrT 1.1x 14x kHz
fsw fsw
SYNC Pulse Width 50 ns
ViH 2.1
SYNC Threshold \%
VL 0.8
\C/,;ESL;ngie::r:l?rl)tage Trip Level to VEBLHICE 056 058 06 v
HICCUP Timeout (Note 3) 32768 Cycles
. ) MAX17504 135 ns
Minimum On-Time toN-MIN
MAX17504S 55 80 ns
Minimum Off-Time tOFE-MIN 140 160 ns
LX Dead Time 5 ns
RESET
RESET Output Level Low IRESET = 1TMA 0.4 Y
RESET Output Leakage Current Tp =T, = +25°C, VRESET = 5.5V -0.1 +0.1 uA
ngueTrtL:reshold for RESET Vig.okF | Veg falling 905 92 94 | %
ggg;msshc"d for RESET Veg.okr | VEg rising 938 95 972 | %
THERMAL SHUTDOWN
Thermal Shutdown Threshold Temperature rising 165 °C
Thermal Shutdown Hysteresis 10 °C

Note 2: All limits are 100% tested at +25°C. Limits over temperature are guaranteed by design.
Note 3: See the Overcurrent Protection/HICCUP Mode section for more details.
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(ViIN = VEN/UVLO =24V, VpaND = VsaND = 0V, Cyin =2 x 2.2uF, Cycc = 2.2uF, Cggt = 0.1uF, Cgs = 12,000pF, RT = MODE =open, Tpo =T}
=-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to SGND, unless otherwise noted.)

MAX17504 5V OUTPUT MAX17504S 5V OUTPUT MAX17504 3.3V OUTPUT
EFFICIENCY vs. LOADCURRENT EFFICIENCY vs. LOADCURRENT EFFICIENCY vs. LOADCURRENT
(PWM MODE, FIGURE 3 CIRCUIT) (PWMMODE, FIGURE 5 CIRCUIT) (PWM MODE, FIGURE 4 CIRCUIT)
1 toc01; toc02
100 100 100
o LT Emea==sz==a M 0 7 ==zss =] 90 =
mS==ac-. mERaSS 1 TR
/KC;::;)Y -—‘-.~-F @ -::___ l;g”, ™ ....::::===‘h
= = 80 i T
< 80 il S = A NN
g /\ V=36V | Vin=48v g 5 /,n< N J
g f Viy=24V 2" = 48V g Viy=2av | V=36V
w70 o S 2 1 Vi =48V
Z Viy=12v E 60 i Viy= 12V
& w 60
60
50
50
% 40 m MODE = SGND
MODE =SGND MODE = SGND 40 T
40 WEEEEEREEREEE 30 RN RN 0 500 1000 1500 2000 2500 3000 3500
0 500 1000 1500 2000 2500 3000 3500 00 05 10 15 20 25 30 35 LOAD CURRENT (ma)
LOAD CURRENT (mA) LOAD CURRENT (A)
MAX17504S 3.3V OUTPUT MAX17504 5V OUTPUT
EFFICIENCY vs. LOADCURRENT EFFICIENCY vs. LOADCURRENT
(PWM MODE, FIGURE 6 CIRCUIT) (PFMMODE, FIGURE 3 CIRCUIT)
100 02 100 toc03
% HHh L % i
T L /
80 { Panll LT 80 ol sl T T
1 T —_
gt —+ |
2 Y Y . S 1 _/_..1.’
g i /)x V=36V g " : " ' e
=4 IN= _ w 2
g o / Vin=24V Vin=48v § 60 Vin=24V . V=36V
o Viy=12V w |
& 50 w V=12V
40
40
30 MODE =OPEN
MODE —SGND 0 i
20 NENEEEEEEEEN| 1 10 100 1000 3500
00 05 10 15 20 25 30 35 LOAD CURRENT (mA)
LOAD CURRENT (A)
MAX17504S 5V OUTPUT MAX17504 3.3V OUTPUT
EFFICIENCY vs. LOADCURRENT EFFICIENCY vs. LOAD CURRENT
(PFMMODE, FIGURE 5 CIRCUIT) (PFMMODE, FIGURE 4 CIRCUIT)
100 toc03a 100 toc04
% e e % M. --:\
’—‘/' ﬁi e il ——’_‘ /‘:_:
— " L~
80 ’,r/ = S 8 B “ LAY
g /| > T A L1
= 2 70 i & i
70 z ) T~
E Vin=48Y E 60 /" r// Vin=48V
[} =36v _| || I 7
g - || vin=2av | Viy=36v
‘“ 50 [
50 Viy=12
40
“ MODE = OPEN
MODE =OPEN 20 A
30 il — 1 10 100 1000 3500
00 0.1 1.0 35

LOAD CURRENT (mA)
LOAD CURRENT (A)
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MAX17504 4.5V~60V. 3.5A. %X, FHIER
2759 DC-DCOV/IN—%. fHENE

RESEIFE(RE)

(VIN = VEN/UVLO =24V, VF’GND = VSGND =0V, CVIN =2x 2.2pF, CVCC = 2.2}JF, CBST =0.1 pF, CSS = 12,000pF, RT =MODE = open, TA = TJ
=-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to SGND, unless otherwise noted.)

MAX17504S 3.3V OUTPUT MAX17504 5V OUTPUT MAX17504S 5V OUTPUT
EFFICIENCY vs. LOADCURRENT EFFICIENCY vs. LOADCURRENT EFFICIENCY vs. LOADCURRENT
(PFMMODE, FIGURE 6 CIRCUIT) (DCM MODE, FIGURE 3 CIRCUIT) (DCM MODE, FIGURE 5 CIRCUIT)
toc04a 100 toc0s toc05a
100 TTTTITT 100 HHHV oy
Viy=48V Bl =
% % i ‘iN s % V=3V — LTI =S
LA N Ve 36y ’Q/ ' % Wi < L b T
o == AT ® YA o | A
7w 2 (] ¢
g 5("-"' /” LT g o || Vw=2v / g o V=12V | A f jd
g 70— L LN g Y04 > 9%
z 1 Y /’5< g / 2 % 4 Al
S L _ T 60 | S )/
S L N Vin=d8v E V=12V Y I L
T 60 = 5 \/ ) T 40 7
& P V=36V 1 i ?
50 _ V=24V 30 ./ ; 30
V=12V Y
40 20
40 M MODE =V 10
MODE =OPEN 30 T MODE =V
30 T 1 10 100 1000 3500 0 RIS
00 0.1 1.0 35 LOAD CURRENT (mA) 00 0.1 1.0 35
LOAD CURRENT (A) LOAD CURRENT (A)
MAX17504 3.3V OUTPUT MAX17504S 3.3V OUTPUT
EFFICIENCY vs. LOADCURRENT EFFICIENCY vs. LOADCURRENT
(DCM MODE, FIGURE 4 CIRCUIT) (DCMMODE, FIGURE 6 CIRCUIT)
100 TTTTIT = 100 HH v Y LSy
Vin=48V IN=
% HH % V=36V 114 —~~
Viv=36v ></ py E§ & \ ,——'::\E
80 / V=24V AP
2 V=24V ) { )(%/ - N ,4/ T
g o |+ Nalra e " e ([T ST A
\/ > 6 )=
& V=12V f I 4 / g ~ /
g o 7/ yz SEY
\\ ) & o
50 40 o
/
30
40
MODE =Vc¢ 20
30 ERRTTITR MODE =V
1 10 100 1000 3500 1000 Y m;wo e
LORD CURRENT () A LOAL; CURRENT (A) '
MAX17504 5V OUTPUT MAX17504S 5V OUTPUT
LOAD AND LINE REGULATION LOAD AND LINE REGULATION
(PWM MODE, FIGURE 3 CIRCUIT) (PWM MODE, FIGURE 5 CIRCUIT)
5.08 toc07 500 toc07a
507 499
s °® 498
w505 f—— Vin=36V s Vin=36V Vin=48V
,‘E ‘ ' ‘ w497 m 1 (1]
g ¥ 2
; 5.03 g 4%
z 1 >
g s 5 4%
3 o [l | 2 |l | il
Vin=12V =48y V\N:‘24V > Viy=12V Vin=24v
500 ‘ 493
4.9
MODE =SGND 49
4.98 MODE =SGND
0 500 1000 1500 2000 2500 3000 3500 291
LOAD CURRENT (mA) 00 05 10 15 20 25 30 35

LOAD CURRENT (A)
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MAX17504 4.5V~60V. 3.5A. %ME. EHIER
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(VIN = VEN/UVLO =24V, VF’GND = VSGND =0V, CVIN =2x 2.2pF, CVCC = 2.2}JF, CBST =0.1 pF, CSS = 12,000pF, RT =MODE = open, TA = TJ
=-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to SGND, unless otherwise noted.)

MAX17504 3.3V OUTPUT MAX17504S 3.3VOUTPUT MAX17504 5V OUTPUT
LOAD AND LINE REGULATION LOAD AND LINE REGULATION LOAD AND LINE REGULATION
(PWM MODE, FIGURE 4 CIRCUIT) (PWM MODE, FIGURE 6 CIRCUIT) (PFMMODE, FIGURE 3 CIRCUIT)
33 toc08 340 tocta 5.5 =
335 54 1 1
3.39
~ 3314 - 53 Vin=24V
e = 33 i <
w33 V=48V w V=24V Viy=48V S s2
2 2 w
5 33 | £ 33 | | g 51 Py
s 331 ! S * * 3 so
5 > _4 5 3% s > I \
5 330 = 5 49
P | \‘/ =36V g 335 S 48 l
v [ Vin=24V Vin=12v Vin=36V o T V= '
328 |- | 334 47 | V=48V || ||
V=36V ‘ ‘
327 46 |
MODE =SGND 333 ‘ MODE =OPEN
3.26 . . MODE =SGND 4.5 - .
0 500 1000 1500 2000 2500 3000 3500 332 . . 0 500 1000 1500 2000 2500 3000 3500
LOAD CURRENT (mA) 00 05 10 15 20 25 30 35 LOAD CURRENT (mA)
LOAD CURRENT (A)
MAX17504S 5V OUTPUT MAX17504 3.3V OUTPUT
LOAD AND LINE REGULATION LOAD AND LINE REGULATION
(PFMMODE, FIGURE 5 CIRCUIT) (PFMMODE, FIGURE 4 CIRCUIT)
5.5 toc0a 36 toc10
| Il
35 _
515 Vin=48V R V=12V
= | =
510 . w34
ol Q
9 —
£ 505 I’y Vin=12V g ““/
e} 2 33
> 500 c
: il
cSL 4,95 ? ‘g 32 l
V=24V
o] IN
490 i V=48V
485 V=36V ||| V=24V 31 | vy=36v i i
480 ‘ MODE =OPEN
MODE =OPEN 3.0 : .
475 0 500 1000 1500 2000 2500 3000 3500
00 05 10 15 20 25 30 35 LOAD CURRENT (mA)
LOAD CURRENT (A)
MAX17504S 3.3VOUTPUT
LOAD AND LINE REGULATION SWITCHING FREQUENCY
(PFMMODE, FIGURE 6 CIRCUIT) vs. RT RESISTANCE
3.60 tocio 2400 toct1
R ‘ 200 ‘
.55 =
V=48V g 2000 \
_. 350 > 1800
= 2 1600 \
Y 345 : Vin=36V 3 1400 \
£ 111 £ o |\
S 340 = Vin=24V g
£ £ 1000
2 335 S a0 N
5 2 .
o) 330 L n 600 N
Vin=12v 400 IS~
3.25 200 E—
MODE =OPEN 0
320 0 20 2 60 80 100
00 05 10 15 20 25 30 35
Rer (kQ)

LOAD CURRENT (A)
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MAX17504 4.5V~60V. 3.5A. @3E. EER
2Ty TFDDC-DCAV/N—5, FHERNE

FEEEREGERS)
(VIN = VEN/UVLO =24V, VPGND = VSGND = OV, CVIN =2x 2.2}JF, CVCC = 2.2}JF, CBST =0.1 pF, CSS = 12,000pF, RT =MODE = open, TA = TJ
=-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to SGND, unless otherwise noted.)

MAX17504 5V OUTPUT MAX17504S 5V OUTPUT
SOFT-START/SHUTDOWN FROMENAUVLO SOFT -START/SHUTDOWN FROM EN/UVLO
(3.5A LOAD CURRENT, FIGURE 3 CIRCUIT) (3.5A LOAD CURRENT, FIGURE 5 C|RCU|I()‘2
“ toc 1. 'tl
i
Venuwiol 2V/div Vewuviof e 5V/div

Vour / \ 2v/div Vour, _../ . M 2V/dliv
lout 2A/div e i

Vreser 5V/div lout SN > A/div

MODE = SGND Vigss ;[ MODE=SGND | Sv/div

Tms/div 2ms/div

MAX17504S 3.3V OUTPUT
SOFT -START/SHUTDOWN FROM EN/UVLO
(3.5A LOAD CURRENT, FIGURE 6 CIRCUIT)

toc13a

MAX17504 3.3V OUTPUT
SOFT -START/SHUTDOWN FROM EN/UVLO,
(3.5A LOAD CURRENT, FIGURE 4 CIRCUIT) ,
tocl

ﬁ L}
g 4

Vewunol Wi Venunof- b sv/div

Vour / k 2V/div 1 e
Vour _/ L.._ 2V/div
lour 2A/div lour e a— 1Avdiv
VReser 5V/div 53 O— —L. 5V/div

MODE =SGND MODE =SGND
1ms/div 2mS/div
MAX17504S 5V OUTPUT
MAX17504 5V OUTPUT SOFT-START/SHUTDOWN FROMEN/AUVLO

SOFT -START/SHUTDOWN FROM EN/UVLO

(PFM MODE, 5mA LOAD CURRENT, FIGURE 3 CIRCUIT) (PFMMODE, SmA LOADCURRENT, FIGURE g(SJRCUIT)
e - - - -

u

MODE =OPEN )
4

v 9 i Venuviol e 5V/div
ENUVLO /--————-J" MR \ iv o

Vour - 1V/div Vour 1V/div

Vieser ‘ 5v/div MODE =OPEN : : 5V/div
2ms/div 2mS/div
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MAX17504 4.5V~60V. 3.5A. @3E. EER
2Ty TFDDC-DCAV/N—5, FHERNE

IREEERERE)
(VIN = VEN/UVLO =24V, VPGND = VSGND =0V, CVIN =2Xx2.2yF, CVCC =2.2uF, CBST =0.1uF, CSS =12,000pF, RT = MODE = open, TA = TJ
=-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to SGND, unless otherwise noted.)

MAX175045 33V OUTPUT MAX17504 5V OUTPUT
MAX17504 3.3V OUTPUT
SOFT-START/SHUTDOWN FROM EN/UVLO SOFT -START/SHUTDOWN FROM EN/UVLO SOFT -START WITH 2.5V PREBIAS
PFM MODE, 5mA LOAD CURRENT, FIGURE 6 CIRCUI (PWM MODE, FIGURE 3 CIRCUIT)
(PFM MODE, SmA LOADCURRENT, FIGURE 4 CIRCUIT) ( CRCUM . o
~ T ; T

u

N { Vi 2V/di
Venuviol —J L—-— 2v/div Venuvg= . . e 5V/div EN/UVLO v

2V/div
. : : 5 ‘ Vour
Vour | WV/div Vour 1V/div
R L —— | v = MODE = SGND e
MODE =OPEN : : MODE =OPEN -
2ms/div 2ms/div 1ms/div
MAX175045 5V OUTPUT MAX17504 3.3V OUTPUT
SOFT -START WITH 2.5V PREBIAS SOFT -START WITH 2.5V PREBIAS
(PWM MODE, FIGURE 5 CIRCUIT) s (PFM MODE, FIGURE 4 CIRCUIT)
- - - - — toc17
[
i 5V/div J
4
Venuviof ! . . - - 1V/div Venuwiol 2V/div
1V/div
. .. . . . . . . VOUT
Vour| E VReser 5V/div
I MODE = OPEN
Vigser { _ MODE=SGND |5giv rovn
1mS/div ms/div
MAX17504S 3.3V OUTPUT MAX17504 5V OUTPUT
SOFT -START WITH 2.5V PREBIAS STEADY -STATE SWITCHING WAVEFORMS
(PWM MODE, FIGURE 6 CIRCUIT) (3.5A LOAD CURRENT, FIGURE 3 CIRCUIT)
tocl7a toct
v :
: Vour e e ST L R 20mv/div
...... s rtamniinmnssnm i *0
Venuovd....... . s . . . J5V/div
Lol 1V/div
L/ !
' T i Vix 10V/div
Vour i
. L Jsvrdiv 2A/div
Vegser MODE = SGND Tps/div

1mS/div
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MAX17504

IREEERERE)
(VIN = VEN/UVLO =24V, VF’GND = VSGND =0V, CVIN =2Xx2.2yF, CVCC =2.2uF, CBST =0.1uF, CSS =12,000pF, RT = MODE = open, TA = TJ
=-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to SGND, unless otherwise noted.)

MAX17504S 5V OUTPUT
STEADY-STATE SWITCHING WAVEFORMS
(3.5A LOADCURRENT, FIGURE 5CIRCUIT)

4.5V~60V. 3.5A. W=, EEA
27T DC-DCOAV/IN—%., f#ENE

MAX17504 5V OUTPUT
STEADY-STATE SWITCHING WAVEFORMS
(PWMMODE, NO LOAD, FIGURE 3 CIRCUIT)
toc19

toc18a
MODE =SGND
VouT Phmmpmaye i sttt
(AQ)
VouT
e A A A W W W VA WA, Rl
1 4
Vix
Viy 10V/div
Iix
lix MODE =SGND 2A/div ys/div
1uS/div
MAX17504 5V OUTPUT
STEADY-STATE SWITCHING WAVEFORMS
(PFMMODE, 25mA LOAD, FIGURE 3 CIRQULI)
v, MW
e 100mV/div
4
Vix 10V/div
lix 500mA/div
MODE =OPEN
10us/div
MAX17504 5V OUTPUT
STEADY-STATE SWITCHING WAVEFORMS
(DCMMODE, 25mA LOAD, FIGURE 3 CIRCUI;)
toc
u MODE =V¢¢
Vour i ot iinsiid 20 /ciy
(AQ)
4
Vix 10V/div
lix 200mA/div

Tus/div

www.maximintegrated.com/jp

20mV/div

10V/div

500mA/div

MAX17504S 5V OUTPUT
STEADY-STATE SWITCHING WAVEFORMS

v
?é/}lb

(NO LOAD CURRENT, FIGURE 5 CIRCUIT)
toc19a

u a
MODE=SGND - & . . . ..
ol ST R RPN IR
(A ¢ f 20mV/div
h 9
Vix 10V/div
I 1A/div
ILX i
Tus/div
MAX17504S 5V OUTPUT

STEADY-STATE SWITCHING WAVEFORMS
(PFMMODE, 25mA LOAD CURRENT, FIGURE 5 CIRCUIT)

toc20a
v MODE =OPEN
Vour RETT :

four -f\J‘\ 100mV/div

Vix 10V/div
lix 500mA/div

4us./dv
MAX17504S 5V OUTPUT

STEADY-STATE SWITCHING WAVEFORMS

(DCMMODE, 150mA LOADCURRENT, FIGURE 5 CIRCUIT)

toc21a

U MODE =V¢c
V, : : .
A0 feernalmalimatimalemdesrufmiolen i 20y
Vix |ovzdv
lix 9 500mA/div
Tus/div
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MAX17504 4.5V~60V. 3.5A. @3E. EER
2Ty TFDDC-DCAV/N—5, FHERNE

REEERMEERE)

(VIN = VEN/UVLO =24V, VF’GND = VSGND = OV, CVIN =2x 2.2|.|F, CVCC = 2.2}JF, CBST =0.1 pF, CSS = 12,000pF, RT =MODE = open, TA = TJ
=-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to SGND, unless otherwise noted.)

MAX17504 5V OUTPUT MAX17504S 5V OUTPUT
LOAD CURRENT STEPPED FROM 1.7'5ATO3.5A LOAD CURRENT STEPPED FROM 1.75ATO 3.5A
(PWM MODE, FIGURE 3 CIRCUIT) (PWMMODE, FIGURE 5 CIRCUIT)
toc2: oc
l', toc22a
\
(Xg) [100mV/div
4 V, i
Aog i 100mV/div
o ]
lout 2A/div L s S e g
MODE =SGND ’
x ; vee] 2aiy
40ps/div MODE =SGND
100uS /div
MAX17504 3.3V OUTPUT
LOAD CURRENT STEPPED FROM 1.75ATO3.5A MAX175045 3.3V OUTPUT
(PWM MODE, FIGURE 4 CIRCUIT) LOAD CURRENT STEPPEDFROM 1.75ATO 3.5A
toc2:

v

oc23a

(PWM MODE, FIGURE 6 CIRCUIT)
1

U

\(IXET) —-i /—-—-— m—J(L-— 100mV/div 1 : k

100mV/div

lour 2A/div
MODE =SGND :
100ps /div lix 2A/dv
! MODE =SGND
100uS /div
MAX17504 5V OUTPUT MAX17504S 5V OUTPUT
LOAD CURRENT STEPPED FROMNO LOADTO 1.75A LOAD CURRENT STEPPED FROMNO LOADTO 1.75A
(PWM MODE, FIGURE 3 CIRCUIT) (PWM MODE, FIGURE 5 CIRCUIT)
toc24 ‘toc24a
u u f
XSC“)T - __J\- 100mV/dv Vour
k / AC 100mV/div
§
L I ¢
lour 1A/div ! -
MODE =SGND T s 1Ay
40us/div MODE =SGND
100uS /div
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MAX17504 4.5V~60V. 3.5A. SM=E. BEHIER

27y TF0DC-DCOAVIN—%, HENE
REEERMEERE)

(VIN = VEN/UVLO =24V, VPGND = VSGND = OV, CVIN =2x 2.2|.|F, CVCC = 2.2}JF, CBST =0.1 pF, CSS = 12,000pF, RT =MODE = open, TA = TJ
=-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to SGND, unless otherwise noted.)

MAX17504 3.3V OUTPUT

LOAD CURRENT STEPPED FROMNO LOADTO 1.75A

(PWMMODE, FIGURE 4 CIRCUIT)

MAX17504S 3.3V OUTPUT
LOAD CURRENT STEPPED FROMNO LOADTO 1.75A
(PWMMODE, FIGURE 6 CIRCUIT)

toc2! lo(ﬁ
u
Vour I\‘
(A0) 100mV/div !
T ) : & 100mV/div
T
,/ I
.
; b
| . R e
out [ | I i
MODE =SGND o s [R— 1A/div
100s/civ MODE =SGND
100uS /div
MAX17504 5V OUTPUT MAX17504S 5V OUTPUT

LOAD CURRENT STEPPED FROM5mATO 1.75A

(PFMMODE, FIGURE 3 CIRCUIT)

toc2

\L

LOAD CURRENT STEPPED FROM5MATO 1.75A
(PFMMODE, FIGURE 5 CIRCUIT)
toc26a

[i I

\(/X‘g) 100mV/div v Wy o I . \N\N\N
ouT
| AC | 100mV/civ
!
d
1A/div
IOUT
MODE =OPEN |
T (117 S N —— J1A/div
] MODE =OPEN
TmS/dv
MAX17504 3.3V OUTPUT MAX17504S 3.3V OUTPUT

LOAD CURRENT STEPPED FROM5mATO 1.75A
(PFMMODE, FIGURE 4 CIRCUIT)

(AQ) 100mV/div

lour 1A/div
MODE =OPEN

2ms /div

www.maximintegrated.com/jp

LOAD CURRENT STEPPED FROM5MATO 1.75A
(PFMMODE, FIGURE 6 CIRCUIT)

toc27a

u
-

m«w s
e e

ik | ‘ BT AV

2mS /div
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MAX17504 4.5V~60V. 3.5A. S%E, EHIER
27T DC-DCOAV/IN—%., f#ENE

REEERMEERE)

(VIN = VEN/UVLO =24V, VF’GND = VSGND = OV, CVIN =2x 2.2pF, CVCC = 2.2}JF, CBST =0.1 pF, CSS = 12,000pF, RT =MODE = open, TA = TJ
=-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to SGND, unless otherwise noted.)

MAX17504 5V OUTPUT MAX17504S 5V OUTPUT
LOAD CURRENT STEPPED FROM50mATO 1.75A LOAD CURRENT STEPPED FROM50mATO 1.75A
(DCMMODE, FIGURE 3 CIRCUIT) e (DCMMODE, FIGURE 5 CIRCUIT)
toc28a

v J\V
(R:’:T) V 00mV/div

1

100mV/div

| AGY . ] ] .

ouT I {
NDI:E:VCC IOUTL...‘ B ‘ ¥ 1A/dV
200us/div MODE =Vcc
. 200ys/div .
MAX17504 3.3V OUTPUT MAX17504S 3.3VOUTPUT
LOAD CURRENT STEPPED FROM50mATO 1.75A LOAD CURRENT STEPPED FROM50mATO 1.75A
(DCMMODE, FIGURE 4 CIRCUIT) (DCM MODE, FIGURE 6 CIRCUIT)
toc29 toc29%

e —J\c-— 100mV/c
#0) ' Vour (AQ

L

loyr 1A/div
NODE =Vec ot b e
200us /div ¢ ¢ MODE =V
200ys/div
MAX17504S 5V OUTPUT
MAX17504 5V OUTPUT OVERLOAD PROTECTION
OVERLOAD PROTECTION (FIGURE 5 CIRCUIT)
(FIGURE 3 CIRCUIT) - Sas
10630 u
Vour —-ﬂ [- 2Vidiv
Vour 50mV/div
4
lour 1A/div lour 1A/div
20ms/div 10ms /div
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MAX17504

REEERMEERE)

(VIN = VEN/UVLO =24V, VPGND = VSGND = OV, CVIN =2x 2.2|.|F, CVCC = 2.2}JF, CBST =0.1 pF, CSS = 12,000pF, RT =MODE = open, TA = TJ
=-40°C to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to SGND, unless otherwise noted.)

VSVNC

GAIN (dB)

GAIN (dB)

MAX17504 5V OUTPUT
APPLICATION OF EXTERNAL CLOCK AT 700kHz
(FIGURE 3 CIRCUIT)
toc31
10V/div
4
N/dv
MODE =SGND
2ys/div
MAX17504 5V OUTPUT
BODE PLOT
(3.5A LOAD CURRENT, FIGURE 3 CIRCUIT)
60 toc3: 140
50 120
40 100
30 e PHASE 80
20 60
10 GAIN 40
0 20
-10 N 0
20 -20
CROSSOVER FREQUENCY =48.4kHz
-30 | PHASE MARGIN = 62.3° 0
_40 2 4 2 2 & [E 2 _60
1K 10K 100K
FREQUENCY (Hz)
MAX17504 3.3V OUTPUT
BODE PLOT
(3.5A LOADCURRENT, FIGURE 4 CIRCUIT)
60 toc3.
50
40 e PHASE
30 T
20
" GAIN
0
-10
201 CROSSOVER FREQUENCY =52.7KHz \
30l PHASE MARGIN=62.4°
ol il dogii oo
1K 10K 100K

FREQUENCY (Hz)

www.maximintegrated.com/jp

140
120

100
80
60
40

GAIN (dB)

GAIN (dB)

4.5V~60V, 3.5A. 5=, EHA
277 DC-DCOAVIN—5, HENE

MAX17504S 5V OUTPUT
APPLICATION OF EXTERNAL CLOCK AT 1.2MHz,
(FIGURE 5 CIRCUIT) -
v T
E 5

! | b 10V/div

4
| I L vy

NbDE :SGNb
2us/div

MAX17504S 5V OUTPUT

4 BODE PLOT
(3.5A LOADCURRENT, FIGURE 5CIRCUIT)
toc32a
20 WW“’W | 100
‘ PHASE
2
——————— T R l#_ S B o
1
GAIN ‘
\ 0
-1 ‘ \
20 CROSSOVER FREQUENCY =86kHz 50
PHASE MARGIN = 58.9°
30| ;
10 10t 10°
FREQUENCY (Hz)
MAX17504S 3.3VOUTPUT
BODE PLOT
(3.5A LOADCURRENT, FIGURE 6 CIRCUIT)
40 toc33a
MQ‘ i 100
20 \LPHASE N
________ R et
| 3
0 GAIN T4y &
| 0
-20) |
f
CROSSOVER FREQUENCY =82.3kHz
PHASE MARGIN = 59.4° -50
40 L]
10° 10* 10°

FREQUENCY (Hz)
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MAX17504

EVEE

4.5V~60V. 3.5A. SM=E. BEHIER
277 DC-DCOAVIN—5, HENE

TOP VIEW

PGND :1:6:,3 R {1'9" RT
o il
L MAX17504/ | o

X118 1 max17s04s | L8| CF
ol s

ENIUVLO | &
RESET |

* EXPOSED PAD (CONNECT TO SIGNAL GROUND).

im 55 AR

¥

=1

HaE

1,2,3

VIN

BIRA . ANEBROEHREIIA.5V~60VTT, BVNmFZREICEEL TS 2DM2.2uFRaV Ty
HTPGNDIZTHY TUILTLEE W ZhoOaAYTrHid. VINSKUPGNDIHF DR ICEELTL
EEW, LATPIRDBINIDNTIE. MAX17504/MAX1 7504SDEVAY bDT—5 2 —hZ2ZRL TS,

EN/UVLO

A2—TIVMREBEQYITIb, BHEBEEAX—TILTDIIE. EN/UVLOZE/N\AICEREIL T /ZE Y,
MAX17504/MAX17504SH A Z B2 ANBEZHRET DIHEIS. VINESGNDBIZHEHE L IIBEM A ERD
EUS—ICERLTEE . BRAVOBEETDIBEIE. VINICTILT Y TLTEE L,

RESET

F—TVRLA 2V DRESETH A, RESETHAE. FBHABREMEMDI2% A REID/IBEICO—IZHIET,
RESETIE. FBARREMMDIS% % EEOTH'S 102400y IHADIVEIINAITIZIET,

SYNC

ZOHFEFERALT, 7/ A ZXENEIOYIICEBESEDIENTEEXT, FHMICDNTII. [HEBEIREEER]
DIEZZRLTIZS0N,

SS

VIRRZ—b AR, SSESGNDREICIV T YKL T TR —MERAZREL TS,

CF

500kHzIA T D2 Ay F U IERETIE. CFEFBEICOVTUHEFRLTIZE W XY F U ITARKA
500kHzEE LW ZNMA EDIBEIE. CFEF—TVDFHIZLTLZE W, EMICDNTIE. NL—THEID
BZEBRLTES 0,

FB

TA—RINY D AR, HHESGNDBIZIEGL/MT BB EB DOy -5y TICFBEEHEL T HAHEBE
ZRELCTLIES L, FMICDONTIE, THAHBEDHABIDEZSRLTIZS0,

10

RT

RTESGNDEICHEMZREFE LT, LFaL—FDR Ay F U IRRMERELTZE W, T4V MD500kHzZ
DERBETDIEEIF. RTEZF -T2V DFFICL TS BFMICDNTIE (21 F I RBREBOERERT)]
DIEZSRLTLIZS0N,

1

MODE

MODEIZMAX17504/MAX17504SHPWM. PFM, F7zISDCMEMEE—RTEMET DL DICHRELE T,
PEMENME(BEFEFICII/ IVARFYEL D) ETDIH5EIF. MODEZREHDZIICL TS\, 28
ICh T > TEEEBRMPWMEIEE T515EIE. MODEZSGNDIZ##HLTL/ZE 1\, DCMEHEETDIHEIL.
MODEZVcclc#Eim L T</ZE by, EFMICDN T, [E—RDOBER(MODE) I DIEZSRLTIIZSLY,

www.maximintegrated.com/jp
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MAX17504

4.5V~60V. 3.5A. SE,
27T 2DC-DCAVIN—5,

FHREE AR
BEME

imFERAA ()
WmF E4 Hae
12 Vce 5V LDOHE . 2.2uFD =3y o7 TVecESGNDICIER L TL/EE0,
13 SGND 7Fraoog> R
BRI SR, FPGNDiGFENBTERT VR TL—UIlEBHRLTLLEE 0 VecD/NA/XZR AV F o890
14, 15, 16 PGND ISR 5= EOAE CSGNDH FEPCGNDIRF A EICEFEL T /ZE 0 LA T IRDFIZDNTIE,
MAX17504/MAX17504SDEVF Y hDF—5—hESRBLTLEE 0,
17,18, 19 LX 2AYF T F . EXEHEF AT IIDIA Y F AN EHRL TS0,
20 BST T—2ARNTSA 007, BSTELXBICONUFO S Iy o0 F o EEHRLTES 0,
TORBR—=ZR/IVYR, SCGNDIGFICEHRLTLLIES 0\, BMEBEHZB LI 27200, ICOTOREEDR S
— EP L=l HRLTLES 0 TIRR=IR/ N RO TICH—VILETEEBMLTLES Y LA T7IRDORIZDHN
T3, MAX17504/MAX17504SDEVF Y DT —52—hEaSRBLTLIEZE 0,
70v0H
BST
MAX17504/MAX17504S
Vee 5V
LDO |«
VIN
SGND I
v =
CURRENT-SENSE
LoGic | ™ .
PWM/
EN/IUVLO - iy
T »| HiCCUP
B LOGIC
1215V HICCUP <a—
RT AAA
PGND
SYNG OSCILLATOR
CF
F8 » MODE
ERROR AMPLIFIER/ | | mopE
LOOP COMPENSATION [ _SEtgng(';ON -
Vee |_>
SWITCHOVER Vag = 0.9V SLOPE
LOGIC COMPENSATION
RESET
SS SpA f
FB
— 1 RESET
HICCUP EN/UVLO LOGIC
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MAX17504

4.5V~60V. 3.5A. SM=E. BEHIER

27T DC-DCOAV/IN—%., f#ENE

i

T17)MOSFETHBDSME., SEE. EHRRAITY
T2 A IN—=DMAX17504/MAX1 7504513, 4.5V
~60VDANTHELET, ZOT/NARIF. mA3.5A
TO0.9V~90% VNENBEZMHIEL I I, EHNEBEEES
BETOREMEICE DT AMITBERAARETT, -40C
~+125CTHOTA—RN\YIFB)DLFaL—aViF
El3+1.1%7T9,

ZDTNARE, E—=OBRE—RFIHF7—FTI0Fv %
FRALTWEY, AEONSVROAVIIZVRA T ST
TIIBASNZREEEZWE/ —RICER L. FIC
FOTPWMIOV/SL—5, N YA RERZRHET T B
FORO—THE IR —y%2FERLTCTF1I—T1 1
WS ESNE T, JOVIDEIL LT YITNAHA
RMOSFETA\ZA /IC78Y), BB TF1—Ta A0V E T
WIERTI—TAHAOINEETDH. F/oldE—TF
REBEHI’IEREHSNDETH U DELICKBUET, /N1HA
RMOSFETO 7 VESEDBIE. A 5 U7ERMEML &
o ZAYTFTHADILDEFEIS/NA A RMOSFETA?
ZF2WCREY), O—H 1 RMOSFETA A /ICEDEF T, 1
FOTERDBILEERICA T OZIIERBENI-TIL
F—ZEZ@IML T, HAOICEREMRIELET,

ZDT/INARXIIMODERmFZfHA. INZERLTT/NA
A %ZPWM, PFM, F7zIIDCMFIEHLS R TEESED
ENTEET, ZOT/NA RIS REFRELANEEEOY
OT UM AEYURELY TINZXY—b F—TRESET.
BLUONBERBEBPBOZIHEEZANBLTINET,
MAX17504SISLWUEBNERN T VBZRMHL. SUS
WRAYF U IERBESINEDY ) 1—232 (X%
AIREIC L&Y,

E—F®Di#ER(MODE)

MODE#RFD O ZIKREIS. VecHBKUEN/UVLONE
ENENZNOUVLOIL EUZ LY 3)LREBZ, I
TORBEENIXDRA Y F U IH AJREIEIRETH D EE
ICZVFENEY, EERFICMODERFH T —T > DIgE.
TINAZIBEEFTRICPFME—RNTEIEL 9, EEIFIC
MODEIRFh' I 5 MRS NTIVEIBE. T/ RIS
EEWICHLOTCEERARMPWME—-RTEFELI T,
B#&IC. BEFICMODERFA VecllEiian TV
Ba. TN\MAIBEEFRICEERRHDCME—RTEH

EL &9, BEEEHRII. MODEIRFDKEZ(LISESR
ThE9
PWME—FRENE

PWME—RTII. 1T IIBRDVEBICKEDZENHE
EnE9d, PWMEIEIT &R CRERRMEEEZIRHIT
D=, A YFUIBRBICBRE T T )r—3T
®iIt&d, LhL. PWMEIEE—RIIPFMBEKUDCM
EEE—FELEB L TREFmIBOMERIMRSBIET,

www.maximintegrated.com/jp

PFME—RENE
PFMENMEE—RIIBDA VT OIERZINIEL. S5ICE
BEFIC/IVZAEZFY TLTCEMEREZRRLEZY, PFM
E—RTIE. HAWRHEEDI102.3%ICLRITDETE
YA OOV OTA U F OB RMNAFINICEEE—D
DT50MAICEE T, HANRMEBED102.3%IET
D& NAHAREO—TA ROBEADFETHF TR,
BREDOMEICEOTHANRHEBEEDIO01.1%ICHDE
TT/INAZUINANZ—REIEICEITLE T, /\ M/ 1—b
E)ECId. WET OV IDABAL A IICBO>CESHE
ERAEEBLEY, BHHPRMEBEED101.1%%=TED/:
hE. TNAZINANSZ—PEMEZR T L. INTOW
BI7OvoEANILT, RMHENBED102.3%IET
SBECIAINF /R EHADICHEIGTDNIEZERL
F9,

PFME—ROEMII. BRENSOBESHEEERAVNELKA
BB AFIFOMEN [ LETDIETY, @, PWM
F/=IIDCMEIFEE—RELERTHAEED Y TILAKEL,
BEERICZMYF U IORRBMAN—ETRINZETT,
DCME—RENE

DCMENEE—RIZ. BEFRIC/VULZEZIF Y TETE
DA VFTITEBROMEDAEITDOZEICKI DT, PFM
E-—RLUELBEBRHICTOEERRMBEZRREELE T,
DCMEpEIS. PWME—REPFME—RDOARBEDEKEARE
TRELEY

Y=7LFaL—%(cc)

NgE ) 7L F21L—5NVco)ld A %T5V0)saﬁ?ﬂmfﬁb
A7 0 JﬁzbotUD B RMOSFETR 1 /NIC45

ESCA 'J:'7|/:\£:LD-?@Hjjj(VCC)@Z.ZuF@t%E“J
A7 TSGNDIC#EHEL T /ZE L\, MAX17504/
MAX17504SI1d. Vceh'3.8V (typ) &= T EID /IS I
N ) Z7LF1L—5&Fr—TILTDEREETO VY
PORNEREERBALTHEY,

A F 2 IRIRBDERE(RT)
MAX17504/MAX17504SDR Ay F 2 JREKEIE. RTE
SCGNDR ICE# Loz A I D2 EICE DT 100kHzZ
~2.2MHzICERERRET Y. XMV F VIR (fsw)&
RTimF & 9 DM (RRT) DEIRIT. RHICLDOTRS
nx9d.

21x103
fsw
ZZT. RRTDENMLIIKQ T, fswDEIIZkHZTY, RTiH
FaA—ToDFFICTDE. TNNARIETIAHILEDR
A IF IR THD500kHzTENMEL 9, —RERIL
ZAYF RIS TDRTOBIAMBDORIIC DT,

RRT = 17

RIZSRLUTLES0Y,
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MAX17504

1. Z4YFJARBERTOERDERF

SWITCHING FREQUENCY (kHz) | RT RESISTOR (kQ)
500 OPEN
100 210
200 102
400 49.9
1000 19.1
2200 8.06
EMEADEREEER

FTEDHENEEICTIDR/NBIURAEIEANEEI.
PATFDEDIEHBL TS0,
Vour +(lout(max) x (Rpcr +0.15))
1- (fsw(max) x toFF(MAX))
+ (IOUT(MAX) X 0.175)

VINMIN) =

Vour
fswmax) x tON(MIN)

ZZT. VouTldZERRBDHAERE. louTiMaxdEAE
B RDCRLJ”(/??@@DC?EE;‘R fswvax)ld &K
AAIF U ITRIEE. toFFmMaAx)IET —ZA M T —X D &]/N
24 YF 74 TBEE(160ns). tonMINIET —R T —Z D
BN YF 7 BFE(MAX1 750413 135ns, MAX17504S
($80ns) T,

SN EREREEIHA(SYNC)
MAX17504/MAX17504SO A B FEIRkEs . SYNCimF
ONER o Oy IESNDOREH AEETY, AZEEFoOY
7ﬂ})§2§ﬂti1 1 x fsw~1.4 x fswDEE THDNEH D).

Z ClswldRTDIRMICKODTHRESINDARKRK T,
9*“57[! I DINA DEN NIV ZMEIEE0NsPAEICLTL
72&0, BEMICDUVTIE. [Electrical Characteristics (8
S[IBHEM) I DRDIRT AND SYNC (RTEHEUSYNC) D
BEAESRBLTL S0,

BERRE/CHYTE—F

MAX17504/MAX17504S(3. BERSIUHHELEIK
RBICBWTT/N MR ZREIDBRFELAERRELNZ
fBATWE T, NAHARIAYFERND.1A (typ) DA
BHRZB 2D E, TAUIINBMDE—TERGIRH A
YA RMOSFETZ A JICLE T, NA AR YFER
MD5.7A typ) DREERFIRIE. X7V TF T2/~
YDA DHBICRE LA 5 o5EROBRIEICF AT

VIN(MAX) =

www.maximintegrated.com/jp

4.5V~60V. 3.5A. SXE. BHER

27T DC-DCOAV/IN—%., f#ENE

BERENBENRELTCNWDIBEICBANBE/EEDF
BRI TTNNARAZRELZT, 1EOREESRHIBDHEE
ICEDOTEAYTE—RANIASNET, =512, BER
REBICE DTV INAY—NETRODEEDISRT I, —R
INYDBEN0.58V (typ)IIEFLBE. EhY TE—
RASNUAHESNhET, AV TE—RTIE. 32,76870Y
IHAINDENY TEALTINEBIC Iz F
TJHBIETBRZEICEOD>TIAVN—IIRETINET, &
HhTZALTINEEDRBE., VINRY—N'BHET
INFY, BEFRETY INZY— M EAONIBE.
TJ4—R/INYOBENO.58VEBZE(E. T/NAIFEE
ESNZRAVTF UV IRRBOERTRAVFITDT
EIEBLTLIES L EHY TEBTEE—RICEDT, H
NI RETOEREEENIBRINE T,

RESETH

MAX17504/MAX17504S13. HNOBEZERT D

RESETOV/XL—5ZWE L Tl \Ed, RESETHEAIE 7 —

TURLAVD=H. SMITD I Ty THAHMETY,
RESETIE. L¥1L—HANEREFLEORMLF1L —
IV VEEDIS%E LB OTH S 102421y F 2 THA
DIVBICNA NV E=F )Y ET, RESETIS.
LFAL—FHDEELSRIMLF1L—2 3 EEDI2%
HEREOBHICAO—IZRUET, —VILivyhdor
¥+, RESETIIO—ICEWET,

TUNAFP AN
MAX17504/MAX17504SH TN 7 ZHAIZH LT
BEIDES. JVN\N—IHHASEREL LA
IO, NI A REO—YAMROBEEDZAVFH AT
ICEVE T, N TAREO—TFA KD A Y FIZIPWM
JINL—I D BHIOPWM/NIL A ERITIDETRAY
FoOERBEET. FORBRTRAIYFUIMBEBINE
9, ZD%. BAEEI’HNZ) 77 RITA>CTHIEME
FTRL—XICEBMLET,

Y= or IO RE

Y=Ly T I REIL. MAXT17504/MAX17504S
NOHEBNZHRLE I, T/NAROESEREN
+165CZBALIRT. AEDEEE Y —H T/ R
ZYNIOULT TIMADEBREZE TS EET, &
BEEENI0CETIDE, BEEV YT/ MR %
BUAUIILET, TV yhFOURIC, VTRR
F—hhYhenEd, BEBERORELT—VIL
YNNIV DRNILERLETDIEHIC. HBBHZIE
BISFHAL LS UN(PEEB D] DIEZSR).
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MAX17504

4.5V~60V. 3.5A. SM=E. BEHIER

27T DC-DCOAV/IN—%., f#ENE

PIVr—aviEiR

ANV FUHDER
ANTAINEAVTFUHISERIrSDOE—JBRERF T
SEEBI. BEDRAYF U IICEDTRETDHIAND
JAZXBFIOEEVY TN EERLEY, ALV ToH
TEREINBRMSER(RMs)IE. RRAICEIDTEER=N
9,

JVout x(Vin - Vout)
VIN

IrRMS =louT(MAX) %

ZZT. loutMaxld R ABRER T, IRMsld. ANE
EAEAEED2EIZELLVVIN = 2 x VouT)ESICEKX
EEEDIZD. IRMS(MAX) = louT(MAX)/2T o

REIMERMEZRAICTD=0HIC. RMSANERICHINT
+10CUTORE LERZRI ANITUHZERLTL
FEh B YTIVEREN EHBATEESROEZIY
DAVTFUHEADITERLTLES ), EET7 )T —
23> T3 BEZEMOSWXTROOAY FUH A HE
=NFE T, RAEFERLTCANBELZESBEL TS0,

louT(max)*Dx(1-D)

CiN=
nx fSW X AV|N

ZZC.D=Vour/UNFO s O—ZDF1—T1Lk,
fSWIE R AV F T REEAVINGEF B RIBER A DEE) Y
T nIIHETT,

Y —ZHMAX17504/MAX17504SD A A3 H 53R (VL
BlchDT7T)r—3 00851, EWANTSERR
DA VFOITVRAEANTES YOO TUFICKDEIRD
AR H D=, oIV oAy F oS EATICERID
VPN EBIMLTCRER Y ETERELTL S0,
AT VI DEIR
MAX17504/MAX17504SICKBEED=HICIS. 1
U7 ZE(L). 15 07EBMEBEBR(saT). HEKUDC
EI(RDCR)D. 3DDEBRA VT ITDINSA—5%
BEIDDELNHIET, M VFUIRRMBIVOEN
BEICEDT. AOEDICA VY IIENRESINET,

L - Your
fsw

ZZT. VouTBXDfswid AMET Y,

www.maximintegrated.com/jp

B ABEIERE S THEELRUDCIEMMEA NS, 518
BROBICREEMEBREDA Y I5ZEERLTLZS
o BMMREETDAREMZREICE—VERGIBRMET
HD5. 1AL EDHAETDI=0IC. A 2505 DRBINER
Et&(sanld TR ICEMEICTDRELHIF T,

HBHAVFY0ER

EET7 T ) r—23 Tl BEZLICHIDREMEN D
XTREZIYIHDAV T UHHLLERENE T, HD
AT BHBERENEHEEZELDI%ICHZ
BNDEOIC. BEETTIT—23 > DRAHAERD
50%DRT Y TERHEYR—FF2RESICRESNET,
WER/IRDENBEIIRDEDIEIEIDIENTEET,

1 IsTEP X tRESPONSE

C -
ouT = 5% Nour
033 1
tRESPONSE = ( fo T )
SW

ZT. IsTEPITEHERZT Y 7. tResPoNsEISTI > MO —
70)FL‘\AE%F'3 AVoUTISFBHRER B NERERE. fcld
BEZDoO—XRI—7o0RF—/\—FKE. fswid 2
AVFTREMTY, MAX17504TlE. A1 YFT
BREAB00KkHZICE L WD ZENATDIRE. foldfswd
19121 BDEDITBIRLTLES L MY F U ITBKE
HB500kHzLA EDIBEE. fcllb5kHzAEBEIRL TS ZE 0,
MAX17504STi3. RAVFUITRBREATIMHzZIZEL
WHZEFNDATOIBE. feldfswD1/1012H 2 KD ITER
LTLES e RAMYFUITRARBAIMHZIAEDISE.
fclC100kHzZ&&IRL T2,

HAOAF oY ERIRTDEZICIE. DCEREICKDTES
SVOAVTUYDTAL—TA T EERBITDHEL DY
9, THL—TaA B, ESIyoarFUOH0E
FERVI—DORHEEINTNET,

VIN

EN/UVLO

SGND —

1. ANVBEBEOY 2770 bORE
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MAX17504

YIRRZ—=bAV T DEIR
MAX17504/MAX17504SI3. BABRER [T DD
DAEETTREIS M A —bEIEEEELTLVE T, SSim
FESGNDRICEHFE TRV T UHICE DT VIS —
MFREZSRTELF Y, EIRLIEHENBECse)BLUHA
BENoUDICEDTIRDEDICRER/NRDY TR 25—
NIVFUHANRESINE T,

Css 228 x 10-6 x CsgL x VouT
VI NRY—IER (tss) ESSICIERR 92 07 (Css)
DOBEFEIE. RRKICEO>TRENET,

tss = Css/(5.55 x 10-6)
fEZE. 2msODVY IR —MRBEZRET D5

B 12nFD 27 2SS+ ESGNDRE IC# i LT <
2=,

ANDBBEOYVIPIMNIVDEE
MAX17504/MAX17504S(3. HERRELANBEEED Y
7 IR ZfwATINE T, MAX17504/MAX17504S
A ICTDEEIF. VINESCNDE ICHEH LB £
B CHRELE Y, ENESRDEYY—/—RZEN/UVLO
(R LTSS,

R11Z3.3MQZZEIRL . R2ZRDEDICETEL T2,

_ Rix1.215
(Viny - 1.215)

Z ZT. VINUIEMAX17504/MAX17504S& 74 /129D
BETY, VINUD'0.8 x VouTAETH DI EZERL TS
0\, AEMESRTEN/UVLOIGFZEREN § Di8E8. =
SROH I EEN/UVLOIHFDRBEIZ 1kQ (min) DEFIIEHR
EREL. DAV EDERVF U IEERTDIENH
BInxd,

W—THiE

MAX17504/MAX17504SISHERTIL—T@HESN T
9. Ll RV FUIERMAS00kHZLAT DIHE
I$. 0402327 (C6)%ZCFifm+ & FBim+ B | 3%t
LTLEaEby, R2ZFEALTCOMEZRIRL TS0,

HAOEEDAE

HADY T DIEDEF(Vout) ESCGNDRE I L 7o
BIRNESRT. HHBEERELTLES N (H2EER),
BIMAERDTE Y —/—REFBImFICIEHRL T EE 0,

R2

www.maximintegrated.com/jp

4.5V~60V. 3.5A. SM=E. BEHIER

27T DC-DCOAV/IN—%., f#ENE

ATFDOFIRZFERLCHEADESRDEZREIRL T
=0

HAEFBEDENR3IZ, RDELDICFHEL TS0,

_ 216x10°
fcxCout

ZZT. RBDEMIIKQ. JORF—/N—REIREIcDE
fiIldkHz, BAT > T Y CoutD B AL IFUFT T,
MAX17504T 3. XAV F 2 IER¥NH00kHzICE
LW ZENATDIBE. fcld XAy F 2 TRIRE (fsw) D
10ICBDEDITBIRLTL LSV RAMYF U ITEIRE
H'500kHzLA EMDIBE. fclCBbkHzZABIRL T /ZS LY,
MAX17504STI3. XA v F U ITRBREAIMHzZICEL
WD ZENLITDIFE. fcldfswD1/10IC78 D L5 ITER
LTz RV F U IRIRBAIMHZI EDISE.
fclC100kHzZEIRL TLES N,

FBESGNDEDEHNR4AZ, IRDEDICFHELTLIZS Y%,

R3

R3x0.9

R4=—_—"""" _
(Vout -0.9)

+R2. TESXLRAYFVIERETD
cearF Yy mnfE

SWITCHING FREQUENCY RANGE (kHz) C6 (pF)
200 to 300 2.2
300 to 400 1.2
400 to 500 0.75

Vout

FB

SGND —

X2. HNEEDHRE
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MAX17504

4.5V~60V. 3.5A. SM=E. BEHIER

27T DC-DCOAV/IN—%., f#ENE

)
BEOBEREICHT, 7/ I RDBELRIC
BBNREIARDL S ICHESNET,

DEN

1 2
PLoss = (PouT ><(5-1))- lout” xRpcRr

Pout = Vour xlout

ZZ T, PoutTld#EA/NT — nId3 2 /IN—F DM E,
Rocrid 5205 DDCEMET I (IRER L ENERHEHT
DEDEMICDONTIE, [TZEEERFIE] ZERR),
ZEBEMDIGS. /N Ir—0RMEEONEEEIILAT
[SRIESBITT,

04a = 30°C/W

0yc = 2°C/W

MAX17504/MAX17504SD#EEERRE L. EEDHARE
FRETA MAIC DWTRAN OMETDZENTEET,

Ty max = Ta_max +(64a xPLosS)

BT E—F oD FERBICK D TMAXT17504/
MAX17504SDT U ZR—Z R/ RO R ICFIEDRE
(TEp MAX) ICHEFF S NDRBEB X TLZ A7)
T—armiEald. FEORAEEEE COMAX17504/
MAX17504SDESEEEERARNLNOMETDZEMNT
EEER

Ty max = Tep_max +(0c xPLoss)

+125CUEDIr o 3 ViREIS. BffEmazsits
JERCNEN

www.maximintegrated.com/jp

PCBLA7OMDHALRS1>
INIVAEBREMWETDINTOERIS. FEBICFEL, t%
SRUALTDBENLNHYUET, ERN Si/AtDI=8H.
noEGEOA ‘/9“79/1LI%’EXTE’JEH"PBEL%EFI?%
WEBEHLHUET, BREMEITDIL—TDAF05 02
M%@»—jklihéﬁhkk%Tétﬁ\w 7@
EREZIEBINSLKLIBE. 1505 MR L

9, B, BRIL— 7%Hi_ﬁé’J\é<T5;t?ﬁﬁ%jEM|
MMERESNE T,

TIIVIARTAIVEA T HFIE ICOVINIRTFDIEL
ICEEBELCLEE W\ CHUCHK DT HBELREUZLDN—
ADAVTIIVAMRIBRES N, ST —VIEEIR
BENICICRHEENET, NL—RDAVE—FVIADE
EHERI DO, VechFD/NA/NXZAV T H LR
FOIELICEELTLZS0Y,
ICOBEBEDEREZIIFIDEEICIE. 7HOJIMES TV
REZAYF U ITEBRBDERT Z RENEHITDIREN
HIET, INDIF R Y F U IEBENL RINEEDAIEE
BIIVCcDNANZR AT D) 5—imF) THEIS
BHRLTLIZE W TNIFT7FOTT S RE|/ A XITHE
BIDLETHRIBEEZYT, IS VRTL—VIITEDRYE
iz, UINBORVVRREZHEIFL TS\ K1Y
FUOBREMETDN —R %, 77/]‘7‘/ D]
NBOLEICUMICEBLENTZE0,

PCBLA7ON3. SRETOEMEEICEEELF T, XD
BHED=DIC. TINAZADITOZAR=ZIR/INYRDTFT
BHOY—VILETERARBDI SR TL—ICE L
TLES 0
NEITORINERIETDLATIRICDNTIE. www.
maximintegrated.com/jp T2t TN T (VBMAX17504
DFHEFY rDLAT O ESIRLT S0,
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MAX17504 4.5V~60V. 3.5A. @3E. EER
2Ty TFDDC-DCAV/N—5, FHERNE

MAX17504/MAX17504S D28 fr BB

[ (20 e
v

%
=

X
C

¥

2o
=

R2
R6

3

R5
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MAX17504 4.5V~60V. 3.5A. %ME. EHIER
27T DC-DCOAV/IN—%., f#ENE

VIN
(7.5V TO 60V)
I S A Lo Les
ENUVLO VN VN VIN ;;Z.ZMF gZ.ZpF
BST s
RT 0.1uF Vout
LX 5V, 3.5A
—»| SYNC
LX c4 c9
MODE MAX17504
o ;;ZZHF ;;ZZUF Y00KQ
I Vee
c2 FB
2-2“':} SGND
RESET |—» R4
- 22.1kQ
CF SS PGND PGND PGND

| Le [ 4 | -

12000pF
I
= % fsw = 500kHz
= L1 = SLF12575T-100M5R4-H

C4, C9 = 22uF (MURATA GRM32ER71A226K)

F3. MAX175040D18% 7 7)) 77— 3 VERE. 5V, 500kHZZ 1Y F > J AR

VIN
(5.5V TO 60V)

| T T _T_C1 _T_CS

ENJUVLO  VIN VN VN ;; 2.2uF g 2.2uF
BST —_ cs

0.1uF Vout
3.3V, 3.5A

—®

RT

LX
—» SYNC

LX 4
—— moDE MAX17504 gZpF (Z:ngF

) T I™ Shno
I Vee

c2 FB
22uF } SGND
RESET |—» R4

= 30.9kQ

CF S§ PGND PGND PGND

| Le [ 4 | -

T 12000pF
= \V4 fow = 500kHz
= L1 = MS$1048-682NL

C4, C9 = 22uF (MURATA GRM32ER71A226K)

4. MAX175040D18% 7 7)) 7 —=2 3 VEEE. 3.3VEEA. 500kHzZZ 1 v F > JTERE
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MAX17504 4.5V~60V. 3.5A. S%E, EHIER
27T DC-DCOAV/IN—%., f#ENE

° VIN

| T

2.2uF
P SGND RESET —»

PGND  PGND  PGND

oL B
12nF
I fsw = 1IMHz

— L1 =4.7uH (XAL6060, 6mm x 6mm)
C4 = 22uF (MURATA GRM32ER71A226K)

RS ENIUVLO VN Ul ViN
| - BST——
19.1KQ i
| — L1
0.1uF 47uH 5xO3U5TA
—»{SYNC X Y -
LX 22“
— I mopE MAX17504S
» 115KQ
co [ |Vee "
24, 9KQ

X5. MAX17504SDIRAEBERIER. SV, IMHzZ Ay F 2 TREIRE

_ VIN
1o
T 220F
R5 EN/UVLO VIN VIN VIN
| | RT BST __l
19.1KQ o
_ p— L1 v
0.1pF 3.3uH 3 3\%T5A
— »lsyne X YA * * Y
c4
LX 4TuF g
— {MODE MAX175048 R
I 76.8KQ
c2 [ |Vee e
2.2uF R4
oo m— 28.7KQ
- CF PGND PGND  PGND =
‘ 12nF
:_|: :; fsw = 1MHz

L1 =3.3pH (XAL6060, 6mm x 6mm)
C4 = 47uF (MURATA GRM32ER71A476KE15)

H6. MAX17504SDF#EENfEEIEE. 3.3V, TMHzZR Ay F 2 JRERKRE
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4.5V~60V. 3.5A. SM=E. BEHIER
277 DC-DCOAVIN—5, HENE

MAX17504
B
PART PIN-PACKAGE
MAX17504ATP+ 20 TQFN-EP* 5mm x 5mm
MAX17504SATP+ 20 TQFN-EP* 5mm x 5mm

i BIREROBHDIEEERINT. IRNTDT/NA XIF-40C~
+125CORELBETHEL X,

+388(Pb) 7!) —/RoHSH#EH/ Sy r— &R L F T,

*BEP = TORR—=Z R/ R

Fv 15
PROCESS: BiCMOS

www.maximintegrated.com/jp
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MAX17504 4.5V~60V. 3.5A. S3=. EHIER

IE/)IL

27y TF0DC-DCOAVIN—%, HENE

cXETFERE
hR%X t4ETH Bzl WEIR—2
0 11/13 el —
1 2/14 TOC32&TOC33, 27 Sy — 3 AR AEH 9,16, 17
2 10/16 T—52—NMNIMAX17504S%&ENM. w03V BEEEH. TOCZEEM 1-17
17504S%T7—52— b oHlRR. HE]. [MREFR] T3], [BEALBESREEID
3 517 FIEDOREAEE. TOC 1a. 5. ba. 6. 7a. 12, 12a. 13, 13a. 14a. 15a. 16a. 1-26
17a. 18a. 19a. 20a. 21a, 22, 22a. 23. 23a. 24a. 25a. 26a. 27a. 30a. B
32a, ®3. 4. 5. BXUGCEEH. [MAX17504/MAX17504SDH#REEREE | ZHIBR
maxim
integrated.
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