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MAX17505

4.5V-60V. 1.7A,
B EI S ERDC-DCRHRE, REpiME

Absolute Maximum Ratings

VINTOPGND ..o, -0.3V to +65V LX Total RMS Current ..........cccoooiieiiiiiiiccicc e +4A
EN/UVLO t0 SGND .......ooiiiiieiiieiieeeeee e -0.3V to +65V Output Short-Circuit Duration...........ccccceevieeiniiennenne Continuous
LX 10 PGND.....eviieeeiie e -0.3V to (V| + 0.3V) Continuous Power Dissipation (Tp = +70°C) (multilayer board)

BST to PGND -0.3V to +70V TQFN (derate 30.3mW/°C above T = +70°C)...... 2424 2mW
BST 10 LX ottt -0.3V to +6.5V Operating Temperature Range.............c.ccccee.... -40°C to +125°C
BST o VGG «ovvvrieeiiiiiescicce -0.3V to +65V Junction Temperature.............ccccooviiriiniin i +150°C
FB, CF, RESET, SS, MODE, SYNC, Storage Temperature Range............... ....-65°C to +160°C

RT t0 SGND ....ooiiiiiiiieeeee e -0.3V to +6.5V Lead Temperature (soldering, 10S) ......ccceeviiereeiiiieeennnnns +300°C
Vce to SGND...... ...-0.3V to +6.5V Soldering Temperature (reflow).........c.cccovveveinieiecncennens +260°C
SGND to PGND -0.3V 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.

Package Thermal Characteristics (Note 1)

TQFN
Junction-to-Ambient Thermal Resistance (6,4) -......... 33°C/W
Junction-to-Case Thermal Resistance (6)¢) .......ccccvue.. 2°C/W

Note 1: 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/cn/app-notes/index.mvp/id/4083.

Electrical Characteristics

(VIN = VEN/UVLO =24V, RRT = 40.2kQ (500kHz), CVCC =2.2uF, VPGND = VSGND = VMODE = VSYNC =0V, LX =SS = RESET = open,
VgsT to ViLx =5V, VEg = 1V, Ta = Ty = -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_PFm - -
Vg = 1V, MODE = open 162
Input Quiescent Current lg-DCM DCM mode, V| x = 0.1V 1.16 1.8
itchi = mA
g PWM Elormal switching mode, fgyy = 500kHz, VEg 95
— =0.8V
ENABLE/UVLO (EN/UVLO)
V \Y risin 119 1215 124
EN/UVLO Threshold ENR EN/UVLO TI8ING v
VENF VeN/uvLo falling 1.068 1.09 1.111
EN/UVLO Input Leakage Current IEN VEN/UVLO = OV, Tp = +25°C -50 0 +50 nA
LDO
6V <V|y <60V, lycc =1mA
Ve Output Voltage Range Vee 4.75 5 5.25 Vv
TmA < lycge £ 25mA
Ve Current Limit lvce-MAX Voc =4.3V,V|y=6V 26.5 54 100 mA
V¢ Dropout Vce-Do VN = 4.5V, lycc = 20mA 4.2 V
V V¢ risin 4.05 4.2 43
Voe UVLO CC_UVR cc . g Vv
VCC_UVF V¢ falling 3.65 3.8 3.9
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MAX17505

4.5V-60V. 1.7A,
B EI S ERDC-DCRHRE, REpiME

Electrical Characteristics (continued)

(VIN = VEN/uUVLO = 24V, RRrT = 40.2kQ (500kHZ), Cycc = 2.2uF, VpaND = VseND = VYMoDE = Vsyne = 0V, LX = SS = RESET = open,
VesT to Vix =5V, VEg = 1V, Tp = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at T = +25°C. All voltages are
referenced to SGND, unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
POWER MOSFET AND BST DRIVER
High-Side nMOS On-Resistance Rps-oNH ILx =0.3A 165 325 mQ
Low-Side nMOS On-Resistance Rps-oNL ILx =0.3A 80 150 mQ
LX Leakage Current ILX_LKG Vix=VIN-1V,Vix=VpenD + 1V, Ta = +25°C -2 +2 MA
SOFT-START (SS)
Charging Current Iss Vgg = 0.5V 4.7 5 53 pA
FEEDBACK (FB)
FB Regulation Voltage Vs REG MODE = SGND or Vg 0.89 0.9 091 Vv
- MODE = OPEN 0.89 0.915 0.936
FB Input Bias Current IFB 0<Vpg <1V, Tp=+25°C -50 +50 nA
MODE
Vmocm | MODE = V¢ (DCM mode) Vf‘é )
MODE Threshold v
VM-PFM MODE = open (PFM mode) Vee /2
VM-PWM MODE = GND (PWM mode) 1.4
CURRENT LIMIT
Peak Current-Limit Threshold IPEAK-LIMIT 2.4 2.8 3.25 A
Runaway Current-Limit Threshold | IRUNAWAY-LIMIT 29 34 3.9 A
Valley Current-Limit Threshold s OPE = openiVee 016 0 016,
MODE = GND -1.8
PFM Current-Limit Threshold IPEM MODE = open 0.6 075 0.9 A
RT AND SYNC
RrT = 102kQ 180 200 220
o RRT = 40.2kQ 475 500 525
Switching Frequency faw kHz
RRT = 8.06kQ 1950 2200 2450
RRT = open 460 500 540
SYNC Frequency Capture Range fgw set by RrT 11 14x kHz
fsw fsw

www.maximintegrated.com/cn
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45V'60V\ 1 7A\

B ME S ERDC-DORRE, REbHM

Electrical Characteristics (continued)

(VIN = VEN/uUVLO = 24V, RRrT = 40.2kQ (500kHZ), Cycc = 2.2uF, VpaND = VseND = VYMoDE = Vsyne = 0V, LX = SS = RESET = open,
VesT to Vix =5V, VEg = 1V, Tp = Ty = -40°C to +125°C, unless otherwise noted. Typical values are at T = +25°C. All voltages are

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
SYNC Pulse Width 50 ns
SYNC Threshold Vi 21 v

Vi 0.8
Ezul.;r;dHeir(\;/:LIjt;ge Trip Level to VEBHICE 056 058 0.6 v
Hiccup Timeout (Note 3) 32,768 Cycles
Minimum On-Time toN-MIN 135 ns
Minimum Off-Time tOFF-MIN 140 160 ns
LX Dead Time 5 ns
RESET
RESET Output Level Low IRESET = 10mA 0.4 v
RESET Output Leakage Current Ta =Ty = +25°C, VRESET = 5.5V -0.1 +0.1 HA
FB Threshold for RESET Assertion VEB-OKF Vg falling 90.5 92 94 %RVE?-
Ei;if;;‘:d for RESET Vre-oKR | VFB rising 938 95 972 %RVE?‘
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.
4
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(VIN = VEN/uvVLO = 24V, VpaND = VsanD = 0V, Cyn = Cycc = 2.2uF, CgsT = 0.1uF, Cgg = 5600pF, RT = MODE = open, Tp =T =-40°C
to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to GND, unless otherwise noted.)
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4.5V-60V. 1.7A,
B Ml S ERIDC-DOEHEE, MM

(VIN = VEN/uvVLO = 24V, VpaND = VsanD = 0V, Cyn = Cycc = 2.2uF, CgsT = 0.1uF, Cgg = 5600pF, RT = MODE = open, Tp =T =-40°C
to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to GND, unless otherwise noted.)
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(VIN = VEN/uvVLO = 24V, VpaND = VsanD = 0V, Cyn = Cycc = 2.2uF, CgsT = 0.1uF, Cgg = 5600pF, RT = MODE = open, Tp =T =-40°C
to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to GND, unless otherwise noted.)

STEADY-STATE SWITCHING WAVEFORMS
5V OUTPUT, 1.7A LOAD CURRENT,
FIGURE 3 CIRCUIT
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Vour (0) N NN TN o

Vix 10V/div
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STEADY-STATE SWITCHING WAVEFORMS,
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Iix 500mA/div
MODE = OPEN
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5V OUTPUT, PWM MODE, FIGURE 3 CIRCUIT
(LOAD CURRENT STEPPED FROM 0.85A T%gz.ZA)

v

Vour (AC) 100mV/div

lour : 1AIdiv

40ps/div
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(VIN = VEN/uvVLO = 24V, VpaND = VsanD = 0V, Cyn = Cycce = 2.2uF, Cggt = 0.1uF, Cgg = 5600pF, RT = MODE = open.,Tp =T =-40°C
to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to GND, unless otherwise noted.)

5V OUTPUT, PWM MODE, FIGURE 3 CIRCUIT
(LOAD CURRENT STEPPED FROM NO LOAD TQ 0.85A)
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3.3V OUTPUT, PWM MODE, FIGURE 4 CIRCUIT
(LOAD CURRENT STEPPED FROM NO LOAD ;I'O(%ZQ.SSA)
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(VIN = VEN/uvVLO = 24V, VpaND = VsanD = 0V, Cyn = Cycc = 2.2uF, CgsT = 0.1uF, Cgg = 5600pF, RT = MODE = open, Tp =T =-40°C
to +125°C, unless otherwise noted. Typical values are at Tp = +25°C. All voltages are referenced to GND, unless otherwise noted.)

OVERLOAD PROTECTION APPLICATION OF EXTERNAL CLOCK AT 700kHz
5V OUTPUT, FIGURE 3 CIRCUIT SV OUTPUT, FIGURE 3 CIRCUIT _
v
Vour H,_ﬂ ﬂ 2V/div
Vix e 10V/div
«
.
lour 1AVdiv Vsvne 2Vidiv
20ms/div 2psfdiv
5V OUTPUT, 1.7A LOAD CURRENT 3.3V OUTPUT, 1.7A LOAD CURRENT,
BODE PLOT, FIGURE 3 CIRCUIT BODE PLOT, FIGURE 4 CIRCUIT
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B Ml S ERIDC-DOEHEE, MM

LA L=y
TOP VIEW e 2 2 , 8
g 2 8 £ =
IR TIRE]
xf17: BTN i
il maxises o
xf19i i ]ss
e I — L e |ene
Tt el
2 2 2 3 g
=3
w
TQFN

* EXPOSED PAD (CONNECT TO GROUND).

51 Bi5 AR
318 &R ek
IEHA, 45VECOVAIA BEEE . %ViN3IMERE— 2, FB220F 58 %3IMEREPGND, i

-3 VIN [5x4, saRE SRRV FIPGNDSIMIKE, 75/ % 5% 5 EMAX1 7505 55 048 F i

) enUvLo | ER/RESE, BENUVLORHES B, RHEME, EREVNHGNDZ BN REAESD L, AF
REBABERNIR, SEERAAEZRETE, FREVE, SHESLTE,

5 RESET FRRESETHiH ., MIRFBEHETKIREIRENIZ% AT, MIFRESETHHNEREBE, FBEE LEFHT

BREBREENIDRIFRF1024MNEHE, RESETHREATBE,
SYNC |SB#4IFBZSIMEINIEMEY, ELELES NI LI R,
7 SS BN, ZESSFISGNDz BE#EB S, AT REKEE,
FFRIEARFE00kHZ Y, ZECFRMIFBZ EEHBE R, MEFXMEE T HEFE500kHz, FECFRFFFE, F

8 CF pmzamen maiens,

REBAN. BFBEEZHHSGNDZ EH BB EAEENS Lk, AT RERESE, BLEEFEN
9 FB N -

T4 I 5
0 nr | ERTAISGNDZ2 MRl BEMEBNFXME, RATRIFHI, FXMENRU00kHz, EZ

HRBELIES N REHFXHERTB .
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SIMI7E f BEEEEVee, BUHERAN THEEBEEME
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F1. FRMERERTRME

SWITCHING FREQUENCY (kHz) | RT RESISTOR (kQ)
500 Open
200 102
400 49.9
1000 19.1
2200 8.06
MANBEIEEE

BERHBEETHOR/N, RABMABREITHEOT:

Vour +(lout(max) *(Rpcr +0.15))
1-(fsw(max) * toFF(MAX))
+ (IOUT(MAX) x 0.1 75)

VINMIN) =

Vour
fsw(max) < tonmiINy)

VIN(MAX) =

R, VouTHAREEHEBEE, louTMax AR XA ER,
RocRA BRI E B, fowma ARARIFZIAE, toFF-MAX
HERETHELZETO&ER/NXEEE(160ns), toN-MINH &
ETEL£GTHSERE(135ns),

SMERETEREI A (SYNC)
BHHNATIRSRTRSESYNCEIHAIINBITEES, b
BEH P E AN T 1.1 x foswZE1.4 x fowz 18], HFfow
ARTHFE IR E HISREK, SMER B EPBk 3 40 5 BB M i /)BT (8]
N KF50ns, HFA1E B35S WElectrical Characteristics3z
t RTFISYNCES 436
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Frit B ZERMSH A B T 8B FNKF+10°C, DHR
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MERELIITEENRRFERER, FEERRTETER
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IR EEAME
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F2VEEC,

AT R EE
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T L ZEBER, FRAORMESHEBTIEH:
04a = 33°C/W
0yc = 2°C/W

THATREERGEEBATRARIRE(TA M T
SE-Y

Ty max =Ta_max +(04a xPLoss)

MR AGE RGO Y B, MRS QRS EE
BEARRE(Tep vad, THATREEEARERET
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