EVA

W
LUATION KT
AVAILABLE

=

MAX17003/MAX17004(3. BERERZ=®A =T 177)L
2T TIO A yFE— R, BREEMPS)d> b
O—>T. /NYTUREIT X T LTDAA(BV/3.3V)E
BOERZEBENELTNET, BBEA Y )—TDEE
[ERERENEIC K DT, E—Tfﬁj\jj EENS26VDERAAIE
EEXTAN Y Y TIVEBRIBNRICHZONET, B#EK
40/601 %' )—TJIC&D>T. 180 EHELF1L—%
Tl3. ANDPMOVETREIZETF1—T A4 A TILDA—/N
SYUTHRETDIOELBTDE, ANBEST1I—T 4
YA OINDA—INT Y THRET DEIIC8.IVETE RS
5T ENTEET,

HAOEREHICKE DT, SEEOBHETECIIHIER0
A 2570 5DCREFRGHICL D E—UBRGIRFRENTTH
nE9d, K/ 14 LE— RTIISVBEFMEIEITFIND
EEBIT. A Y F U TRIBREA A BEEERACRIENE T,
RNEDOBEESVTI0OOMAD) Z 7L Fa1 L —5I3.
MAX17003/MAX17004&EZDT— bk KA /N, KU
WMITFDF—T 754 TamICEREEELET, X1V
PWMLFalL—%hLFalL—arhid, BET—H
ARNSYTRAYFHRBD) 7 LF1L—5%/NA/X
2L, BR200mADERAEMIGLE T, SMIlTpnp b=
DZIMNEOAZ) ZTPLF1L—5 RIA/N\ERER
EHAEHBTI2VERZMHIETDH\. Fld3AAEH
S UNCEE L CREIVOEREEENZER T DI EN
TEZXY,

WAL LA =TIV E /XD —T Y RMESICE DT, 7
LETINEER AN ERLET, EEV T MR
H— M. HNEBEEEFRLILE ETTRERAEREZINGIL
—hHYV 7 MBI HNBEERAISHD S ETCaDER
FayTAEBLELFT, MAXT17003/MAX1700413.
HAREES S UBEEREZZBATCNE T, /o,
MAX17003(3. H@EEREEFRECHBL TLVET,

MAX17003/MAX1700413. 5mm x 5mm?D32E > TQFN
I —UTRENET, BELYZAR—Z K/ RIC
KO THBENE LT B0, BHOBLN) Z7E—
FSATT T r—2a B IS LTNET,
PIVy—3y
XA VER
P~ AV DLit (UF LA ANy T EREN T/ N1 2
J—NTUoBLOH T/ — Ty oaAvE1—%
PDAB L UE/ A ILIBIE

Dual Model3Maxim Integrated Products, Inc. DBIZETd,

MAXIMN

INAXI/

/—=kT7voa2E1—5H. SHE. 447,

XA 2B/ I> FO—-5

HER
¢ EIERAKEE. EBRE— FHIE

¢ 40/60D&RBA > F)—T

¢ AEBSTRA A v F

¢ AEFE5V. 100mAD) Z7LF¥a1L—%

¢ BBV ZFLFIL—F RSAN
(12VEIZIVETHE)

¢ Dual Mode™7 1 — F/\yo—3.3V/5VEE
F-3AZEHANERE

& 240y F 2 JREREE : 200kHz/300kHz/500kHz
¢ BEESIUREERE

¢ BEEFEZEREMAX17003DH)

* AHEXEEEHE : 6V~26V

¢ VI7L2ZHAN 2V £0.75%

¢ ML R—TIADSBXUND—Ty REhH
.

*

VIMRI—PBEIOVIMREERES VY
vy IO UETR - 8uA (typ)

BE
PIN- PKG
PART TEMP RANGE [\ * ) oo CODE
MAX17003ETJ+  -40°C to +85°C o2 MM QPN —ponpe 4
(5mm x 5mm)
MAX17004ETJ+  -40°C to +85°C o2 MNAFN —ponpe 4
(5mm x 5mm)
+HIFT ) =NV T—D&RLE T,
EViEtiE
TOP VIEW - e 282 4
2 28=8%5828%
2411231 1220120 1203 191 1181 17
DH3 | 25 116 ] ots
gsalas T 15 ess
DscHes |27} : 114 oscres
csL3 72873 ' INAXI/N 3 7131 csts
s MAX17003 b
CSH3 ?971 : MAX17004 ! L]?i CSH5
51 ET i
AlS o] se
ouTA |32 Lo ] FseL
P1iioiigiiglisiigiiyiig!
EE3EF288&%2
THIN QFN
5mm x 5mm

Maxim Integrated Products 1

AP~

MIEEHEH T NIZHAEIEMaxim Integrated ProductsDAR S HEBRT—5 > — M &BIERL72EDTY, BERRICKWE L DEERY

RUIDNWTIRERZEWNNRT T, ERBREDIERICISRERT -5 — baISRBILES,

BRY D TIVRUBRHRT —5 o — FOAFIZR. vF 2 LDK—

LR—D%& ZFBAL &0y, http://japan.maxim-ic.com

P00L L XVIN/EOOL LXVIN


http://japan.maxim-ic.com

MAX17003/MAX17004

/=hrT7v0a>FE1—5H. BME. 4417,

XAL2BR/I> FO—-5

ABSOLUTE MAXIMUM RATINGS

IN, SHDN, DRVA, OUTAt0 GND.........cccooeiinnn. -0.3V to +28V
LDO5, ON3, ON5, ONAto GND .............. -0.3V to +6V
PGDALL, DSCHG3, DSCHGS5 to GND ..-0.3V to +6V
CSL3, CSH3, CSL5, CSH5t0 GND ..., -0.3V to +6V
REF, FB3, FB5, FBAto GND.............. .-0.3V to (VLpos + 0.3V)
SKIP, FSEL, ILIMto GND......... .-0.3V to (VLpos + 0.3V)
DL3, DL5 to PGND............... .-0.3V to (VLpos + 0.3V)

BST3, BST5 10 PGND .....oveoveoeeeeereeeeeeeereeereeone -0.3V to +34V
BSTBH0 X3 vvooeeeoeeeoeeeeeeeee e 0.3V to +6V
DH3 10 LX3 ovvov.o..... ..-0.3V to (VBsT3 + 0.3V)
BST5 10 LX5...eovveoveoeereeeeeeeeeeeeeeeeeeeeseeeeeeeeseee 0.3V to +6V
DHS5 10 LX5 ..o -0.3V to (VBsTs + 0.3V)
GND 10 PGND ..o -0.3V to +0.3V

BST3, BSTS LDO5 ..o -0.3Vto +0.3V
LDO Short Circuit to GND .....ooooiiiiiiii Momentary
REF Short Circuit to GND ....Momentary
DRVA Current (SINKING) «...ooovvieiiieicees e 30mA
OUTA Shunt CUITENT ..o 30mA
Continuous Power Dissipation (Ta = +70°C)
Multilayer PC Board

32-Pin, 5mm x 5mm TQFN

(derated 34.5mW/°C above +70°C) ......ccccovviiiinnnns 2459mW
Operating Temperature Range ...........c.ccccceeon.. -40°C to +85°C
Junction Temperature
Storage Temperature Range ..........ccccccoovvenn. -65°C to +150°C
Lead Temperature (soldering, 10S) .......c.cccccoviiviiiiinnn. +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

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDOS5, IrRer = ILD0O5 = louTa =
no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS

INPUT SUPPLIES (Note 1)
LDO5 in regulation 5.4 26.0

VIN Input Voltage Range VIN IN = LDO5. v v, 15 55 \

= , VCSL5 < 4. . .

VIN Operating Supply Current lIN éﬁgg Zﬁ/'tChed over to CSLS, either 20 36 pA

Vin Standby Supply Current IN(STBY) E:D:NGV to 26V, both SMPS off, includes 65 120 UA

VIN Shutdown Supply Current IIN(SHDN) VIN = 6V to 26V 8 20 pA
Both SMPS on, FB3 = FB5 = LDOS5,

Quiescent Power Consumption PQ \S/QJF;/:—G:\IS?/ VesLa =35V, Vesis =53V, 3.5 4.5 mw
PIN + PcsL3 + PcsLs + Pouta

MAIN SMPS CONTROLLERS

3.3V Output Voltage in Fixed VIN = 6V to 26V, SKIP = FB3 = LDOS5,

Mode VOUTS 16 < Visia - Vesia < 50mV (Note 2) 8265 3315 33651 W

5V Output Voltage in Fixed Mode VouTs \é'g \706;20_ng/S'LiK!P5gnf\?fN:O;DZO)5' 494 5015 509 v
VIN = 6V to 26V,°FBS oroFBS 1980 2010 5040

Feedback Voltage in Adjustable duty factor = 20% to 80%

Mode (Note 2) Vre_ v
VIN = 6V to 26V, FB3 or FB5 1990 2010 5030
duty factor = 50% ’ ) '

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, Vin = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDOS5, IReF = ILDOs = louTA =

no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Voltage Adjust Range Either SMPS 2.0 55 \
FB3, FBS Dual-Mode Threshold 3.0 V_L??f V_Lg?f v
Feedback Input Leakage Current VFB3 = VFR5 = 2.1V -0.1 +0.1 pA
. Either SMPS, SKIP = LDO5, o
DC Load Regulation 0 < Vesh, - VosL < 50mV 0.1 %
Line Regulation Error Either SMPS, 6V < V|N < 26V 0.03 %IV
FSEL = GND 170 200 230
Operating Frequency (Note 1) fosc FSEL = REF 270 300 330 kHz
FSEL = LDO5 425 500 575
Maximum Duty Factor Dmax (Note 1) 97.5 99 %
Minimum On-Time tONMIN 100 ns
) 40 %
SMPS3-to-SMPS5 Phase Shift SMPS5 starts after SMPS3
144 Deg
CURRENT LIMIT
ILIM Adjustment Range 0.5 VREF V
Current-Sense Input Leakage CSH3 = CSH5 = GND or LDO5 1 " UA
Current
Current-Limit Threshold (Fixed) VLIMIT VesH_ - VesL_, ILIM = LDO5 45 50 55 mV
Current-Limit Threshold VLT Vest - VesL ViLim = 2.00V 185 200 215 iy
(Adjustable) B - VLM = 1.00V 94 100 106
VesH_ - VesL_, SKIP = ILIM = LDO5 -67 -60 -53 mV
Current-Limit Threshold v p— -
(Negative) NEG VesH_ - VesL_, SKIP = LDQ§, adjustable -120 %
mode, percent of current limit
Current-Limit Threshold VesH- - VesL_, SKIP = GND,
(Zero Crossing) Vax ILIM = LDO5 0 8 6 mv
ILIM = LDO5 6 10 14 mV
VesH_ - VesL_, With respect to
|dle Mode™ Threshold \ s
IPLE SKIP = GND current-limit 20 %
threshold (VLIMIT)
ILIM = LDO5 25 5 7.5 mV
Idle Mode Threshold N VesH_ - VesL_, With respect to
(Low Audible-Noise Mode) IDLE KIP = REF current-limit 10 %
threshold (VLIMIT)
ILIM Leakage Current ILIM = GND or REF -1 +1 pA
|dle ModeldMaxim Integrated Products, Inc. DBEIZE T,
W AXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDO5, Irer = ILp0os = louta =
no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Soft-Start Ramp Time {SSTART Measured from the rising edge of ON_ to > ms
full scale
Soft-Stop Ramp Time tSSTOP Measured from the falling edge of ON_ to 4 ms
full scale
INTERNAL FIXED LINEAR REGULATORS
ON5 = GND, 6V < V|N < 26V,
LDO5 Output Voltage VLDO5 0 < ILpos < 100mA 4.85 4.95 5.10 \
LDO5 Undervoltage-Lockout Fault L 4o
Threshold Rising edge, hysteresis = 1% (typ) 225 450 V
LDO5 Bootstrap Switch Threshold Rising edge of CSL5, hysteresis = 1% (typ) 4.35 4.55 4.70 V
LDO5 Bootstrap Switch Resistance LDO5to CSL5, VesLs = 5Y, ILpos = 50mA 1 5 Q
Short-Circuit Current LDO5 = GND, ON5 = GND 225 450 mA
Short-Circuit Current (Switched _
over to CSL.) LDO5 = GND, VcsLs > 4.7V 200 425 mA
AUXILIARY LINEAR REGULATOR
DRVA Voltage Range VDRVA 0.5 26.0 V
V =1.05V,V =5V 0.4
DRVA Drive Current FEA DRVA mA
VEBA = 0.965V, VDRvA = 5V 10
FBA Regulation Threshold VFBA VDRVA = 5V, IDRVA = TMA (sink) 0.98 1.00 1.02 Vv
FBA Load Regulation VDRA = 5V, IDRvA = 0.5mA to 5mA -1.2 2.2 %
OUTA Shunt Trip Level Rising edge 25 26 27 \
FBA Leakage Current VFBA = 1.035V 0.1 +0.1 pA
Secondary Feedback Regulation
Threshold VDRVA - VOUTA 0 v
DL5 Pulse Width K ys
3fosc
OUTA Leakage Current louTA VDRvVA = VouTA = 25V 50 LA
REFERENCE (REF)
Reference Voltage VREF LDO5 in regulation, IRer = 0 1.985 2.00 2.015 \
Reference Load-Regulation Error AVREF IREF = -5pA to +50pA -10 +10 mV
REF Lockout Voltage VREF(UVLO) | Rising edge 1.8 V
FAULT DETECTION
Output Overvoltage Trip With respect to error-comparator 8 11 14 o
Threshold (MAX17003 Only) threshold °
Output Overvoltage Fault tovp 50mV overdrive 10 s

Propagation Delay (MAX17003 Only)

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDOS5, Irer = ILpos = louTta =

no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output Undervoltage Protection With respect to error-comparator 65 70 75 o
Trip Threshold threshold °
Output Undevoltage Fault .
Propagation Delay tuvp 50mV overdrive 10 ys
Output Undervoltage Protection From rising edge of ON_ with respect to
Blanking Time tBLANK fsw 5000 6144 7000 1/fosc
PGDALL Lower Trip Threshold With respect to either SMPS error- 12 -10 -8 %
comparator threshold, hysteresis = 1% (typ)
PGDALL P tion Del ' Falling edge, 50mV overdrive 10
ropagation Dela s
pag y PGDALL Rising edge, 50mV overdrive 1 H
PGDALL Output Low Voltage ISINK = TMA 0.4 vV
PGDALL Leakage Current IPGDALL High state, PGDALL forced to 5.5V 1 HA
Thermal-Shutdown Threshold tSHDN Hysteresis = 15°C +160 °C
GATE DRIVERS
DH_ Gate-Driver On-Resistance RpH BST_ - LX_ forced to 5V 1.3 5 Q
) ) DL_, high state 1.7 5
DL_ Gate-Driver On-Resistance RpL Q
DL_, low state 0.6 3
DH_ Gate-Driver Source/Sink | DH_ forced to 2.5V, BST_ - LX_ forced to > A
Current DH 5V
DL_ Gate-Driver Source Current IDL (SOURCE) | DL_ forced to 2.5V 1.7 A
DL_ Gate-Driver Sink Current IDL (sINK) | DL_ forced to 2.5V 3.3 A
) DH_low to DL_high 15 45
Dead Time tDEAD ; ns
DL_low to DH_high 15 44
Internal BST_ Switch On-
- R | =10mA 5 Q
Resistance BST BST m
BST_ Leakage Current VBsT_ = 26V 2 20 pA
INPUTS AND OUTPUTS
_ ) Rising trip level 1.1 1.6 2.2
SHDN Input Trip Level - - \
Falling trip level 0.96 1 1.04
) ) High 2.4
ONA Logic Input Voltage Hysteresis = 600mV (typ) \
Low 0.8
SMPS off level/clear fault level 0.8
ONB3, ONS5 Input Voltage Delay start level 1.9 2.1 V
SMPS on level 2.4
DSCHG_ On-Resistance RpscHG_ | ON3 = ON5 = SHDN = 0; IpscHa_ = 10mA 5 11 25 Q
DSCHG_ Leakage Current High state, DSCHG_ forced to 5.5V 1 pA
W AXI/W 5
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VIN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDO5, IRer = ILD0O5 = louTa =
no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
High V_Lgaf’
Tri-Level Input Logic KIP, FSEL : Vv
REF 1.65 2.35
GND 0.5
SKIP, FSEL forced to GND or LDO5 -1 +1
Input Leakage Current —— pA
SHDN forced to GND or 26V -1 +1

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDOS5, IrRer = ILD0O5 = louTa =
no load, TA =-40°C to +85°C, unless otherwise noted.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS
INPUT SUPPLIES (Note 1)
LDOS5 in regulation 5.4 26.0
VIN Input Voltage Range VIN Vv
IN = LDO5, VcsLs < 4.4V 4.5 55
VIN Operating Supply Current IIN LDO5 switched over to CSL5, either SMPS on 40 HA
ViN Standby Supply Current INSTBY) VIN = 6V to 26V, both SMPS off, includes 120 uA
ISHDN
VIN Shutdown Supply Current [IN(SHDN) | VIN = 6V to 26V 20 HA
Both SMPS on, FB3 = FB5 = LDO5; SKIP =
Quiescent Power Consumption Pa GND, VesLs = 3.5V, VesLs = 5.3V, 4.5 mwW
VouTa = 15V,
PIN + PcsLa + PcsLs + PouTa
MAIN SMPS CONTROLLERS
3.3V Output Voltage in Fixed VIN = 6V to 26V, SKIP = FB3 = LDO5,
Mode VOUTS | < vosha - VesLs < 50mV (Note 2) 3:255 83751V
- VIN = 6V to 26V, SKIP = FB5 = LDO5,
5V Output Voltage in Fixed Mode VouTs 0 < VGsHs - VesLs < 50mV (Note 2) 4.925 5.105 V
Feedback Voltage in Adjustable VIN = 6V to 26V, FB3 or FB5
V 1.974 2.04 Vv
Mode FB- duty factor = 20% to 80% (Note 2) o 046
Output Voltage Adjust Range Either SMPS 2.0 55 \
FB3, FB5 Dual-Mode Threshold 3V V_L(E)’ZS v
FSEL = GND 170 230
Operating Frequency (Note 1) fosc FSEL = REF 270 330 kHz
FSEL = LDO5 425 575
Maximum Duty Factor DMAX 97 %
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDOS5, Irer = ILpo5 = louTa =
no load, Ta = -40°C to +85°C, unless otherwise noted.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS
CURRENT LIMIT
ILIM Adjustment Range 0.5 VREF V
Current-Limit Threshold (Fixed) Vumit | VesH_ - VesL_, ILIM = LDO5 44 56 mV
Current—Limit Threshold v | Vest - VesL ViLim = 2.00V 185 215 iy
(Adjustable) ViLm = 1.00V 93 107
INTERNAL FIXED LINEAR REGULATORS
LDO5 Output Voltage VLDO5 OOE5I|_:D§5NE}1S\C§;AV|N <26V, 4.85 5.10 Vv
#Er(zghlélnddervoItage-Lookout Fault Rising edge, hysteresis = 1% (typ) 3.7 4.1 V
LDOS5 Bootstrap Switch Threshold Rising edge of CSL5, hysteresis = 1% (typ) 4.30 4.75 \
Short-Circuit Current LDO5 = GND, ON5 = GND 450 mA
icgr”tocgéﬁc urrent (Switched LDO5 = GND, Vesis > 4.7V 200 mA
AUXILIARY LINEAR REGULATOR
DRVA Voltage Range VDRVA 0.5 26.0 \
DRVA Drive Current VFA = 1.05V, VDRvA = SV 04 mA

VEBA = 0.965V, VDRvA = 5V 10

FBA Regulation Threshold VEBA VDRVA = 5V, IDRvA = TmA (sink) 0.98 1.02 V
OUTA Shunt Trip Level 25 27 V
REFERENCE (REF)
Reference Voltage | VREF | LDOS5 in regulation, IR = 0 1.980 2.020 Vv

MAXIMN 7
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDO5, IRer = ILDo5 = louTa =
no load, Ta =-40°C to +85°C, unless otherwise noted.) (Note 3)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
FAULT DETECTION
Output Overvoltage Trip Threshold . 3 o
(MAX17003 Only) With respect to error-comparator threshold 8 14 %
Output Undervoltage Protection With respect to error-comparator threshold 65 75 %
PGDALL Lower Trip Threshold With respect to error-comparator threshold, 92 8 %
hysteresis = 1%
PGDALL Output Low Voltage ISINK = TMA 0.4 Vv
GATE DRIVERS
DH_ Gate-Driver On-Resistance RpH BST_ - LX_ forced to 5V 5 Q
) ) DL_, high state 5
DL_ Gate-Driver On-Resistance RpL Q
DL_, low state 3
INPUTS AND OUTPUTS
— , Rising trip level 1.0 2.3
SHDN Input Trip Level - - \
Falling trip level 0.96 1.04
: . High 2.4
ONA Logic Input Voltage Hysteresis = 600mV (typ) V
Low 0.8
SMPS off level/clear fault level 0.8
ONS, ON5 Input Voltage Delay start level 1.9 2.1 V
SMPS on level 2.4
DSCHG_ On-Resistance RpscHG_ | ON3 = ON5 = SHDN = 0; IpscHg_ = 10mA 5 25 Q
High V_Lg‘f 1 pA
Tri-Level Input Logic KIP, FSEL '
REF 1.65 2.35 y
GND 0.5

Note 1: The MAX17003/MAX17004 cannot operate over all combinations of frequency, input voltage (VIN), and output voltage. For
large input-to-output differentials and high switching-frequency settings, the required on-time may be too short to maintain
the regulation specifications. Under these conditions, a lower operating frequency must be selected. The minimum on-time
must be greater than 150ns, regardless of the selected switching frequency. On-time and off-time specifications are mea-
sured from 50% point to 50% point at the DH_ pin with LX_ = GND, VBsT_ = 5V, and a 250pF capacitor connected from
DH_ to LX_. Actual in-circuit times may differ due to MOSFET switching speeds.

Note 2: When the inductor is in continuous conduction, the output voltage has a DC-regulation level lower than the error-comparator
threshold by 50% of the ripple. In discontinuous conduction (SKIP = GND, light load), the output voltage has a DC regula-
tion level higher than the trip level by approximately 1% due to slope compensation.

Note 3: Specifications from -40°C to +85°C are guaranteed by design, not production tested.
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(Circuit of Figure 1, ViN = 12V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

100

90

80

70

EFFICIENCY (%)

60

50

100

90

80

70

EFFICIENCY (%)

60

50

OUTPUT VOLTAGE DEVIATION (%)

MAXIMN

5V OUTPUT EFFICIENCY
vs. LOAD CURRENT

v

—
1

\ Y

N
)
N
NS

O

MAX17003/MAX17004 toc01

20V

I}
7

AR

A === SKIP MODE

.
Vi
¢ 1
1

0.001

0.01 0.1 1 10
LOAD CURRENT (A)

3.3V OUTPUT EFFICIENCY
vs. LOAD CURRENT

v 7

a1 ’::, ’E—:!
/

MAX17003/MAX17004 toc04

=== SKIP MODE

—_— MODE

=

0.001

0.01 01 1 10
LOAD CURRENT (A)

OUTPUT VOLTAGE DEVIATION
vs. INPUT VOLTAGE

=7

3.3V OUTPUT

MAX17003/MAX17004 toc07

L=
-/

7
//
7

7
/ 5.0V OUTPUT

4 8 12 16 20
INPUT VOLTAGE (V)

EFFICIENCY (%)

EFFICIENCY (%)

SUPPLY CURRENT (mA)

5V OUTPUT EFFICIENCY
vs. LOAD CURRENT
100 F=7T7TmT 8
] | SKIP MODE I — :§:
=
T
P / é
80 K .Z
4 X
70 N
A ownorse ff—{PWM MODE
i/ {111 mope
80 i
1
4]
1
50 ol
0001 001 01 1 10
LOAD CURRENT (A)
3.3V OUTPUT EFFICIENCY
vs. LOAD CURRENT
b AL
SKIP MODE NI
% ~rtf :
il A g
ol / z
80 A /
l" /
0 &L
"ﬂLOW-NOISE L*PW’V' MODE -+
60 MODE
K
h
50
0001 001 01 1 10
LOAD CURRENT (A)
NO-LOAD INPUT SUPPLY CURRENT
vs. INPUT VOLTAGE
100 -
-‘ PWWM MODE g
|V
10 \
) 1
1
1
1
t
\ LOW-NOISE MODE |
M
ey
SKIP MODE S
1 L
0 4 8 1 2
INPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)

SUPPLY CURRENT (uA)

5V OUTPUT VOLTAGE
vs. LOAD CURRENT
510 T g
SKIP MODE E
505 T\‘é LOW-NOISE MODE g
'
1 =
N
= === CIRTy oy
500 *\ =
- PWM MODE
495
490
00 10 20 30 40 50
LOAD CURRENT (A)
3.3V OUTPUT VOLTAGE
vs. LOAD CURRENT
339 | g
SKIP MODE §
3.36 } :
(1 g
i | LOW-NOISE MODE =
333
5 ‘l‘i:“uu‘“% _
330
PWM MODE
327
3.24
0 1 2 3 4 5

LOAD CURRENT (A)

STANDBY AND SHUTDOWN INPUT CURRENT
vs. INPUT VOLTAGE

0 g
| i — — z
- STANDBY (ONx = GND) —
— :
= //g
=
/
| SHUTDOWN
10 ~ (SHDN = GND)
1

0 4 8 2 16 2

INPUT VOLTAGE (V)
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MAX17003/MAX17004

/=7y oa>Ea1—5K. SWE. 447,
XA BRI FO—5

FEEEREGEE)

(Circuit of Figure 1, ViN = 12V, SKIP = GND,

IDLE-MODE CURRENT (mA)

OUTPUT VOLTAGE (V)

10

5.0

49

48

47

46

45

3.3V IDLE-MODE CURRENT

vs. INPUT VOLTAGE

SKIP = GND

SKIP MODE

_—

—

MAX17003/MAX17004 toc10

=
/’

—

=

-

SKIP = REF

LOW-NOISE MODE ——

0 4 8

12 16

INPUT VOLTAGE (V)

LDO5 OUTPUT VOLTAGE
vs. LOAD CURRENT

20

I~

N

MAX17003/MAX17004 toc13

0 20 4

0

60 80

LOAD CURRENT (mA)

100

FSEL = REF, Ta = +25°C, unless otherwise noted.)

3.3V SWITCHING FREQUENCY
vs. LOAD CURRENT

1000 p=r=rrrrme—= £ 50
= FORCED-PWM z
= v : 40
= AU = 2
S 100 i g
= = LOW-NOISE SKIP S
S AN| / =
£ pallil 4 =
o a &
= A 1114 w20
z y) AL PULSE SKIPPING LLLL =
2 =
= 7 3
3 L “ 10
5 4
! /
1k 0
0.001 0.01 01 1 10
LOAD CURRENT (A)
OUTA OUTPUT VOLTAGE
vs. LOAD CURRENT
122 2
g 12v
_ £
= 121 E
2 \ 0
=
= = — :
5
=
5 120 0
5V
0
0
119
0 50 100 150
LOAD CURRENT (mA)

REFERENCE OFFSET VOLTAGE

DISTRIBUTION
+85°C —— SAMPLE SIZE =125 E
+25°C === s
E
]
\\\\\\\n\\\\\\\\n\\\\‘
-10 g - 10
2V REF OFFSET VOLTAGE (mV)
POWER-UP SEQUENCE
IMAX17003/MAX 17004 toc1
7 R
: A
1 B
C
D
E
400us/div
A. INPUT SUPPLY, 5V/div D. LDO5, 5V/div
B. REF, 1V/div E. PGDALL, 5V/div

C. 5V OUTPUT (Vours), 2V/div

MAXIMN




/=hTv2oa>E1—5H. BHE. 447,
XA 2BEI> FO-5

REBEREGERES)

(Circuit of Figure 1, ViN = 12V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

SMPS DELAYED STARTUP SEQUENCE SMPS DELAYED STARTUP SEQUENCE
SOFT-START WAVEFORMS (ON3 = REF) (ON5 = REF)
MAX17003/MAX17004 foc16 s T —— —SYR TRV ——————— X1 004 f0C13
M =] A i R R H - e 3.3V y o " o y . r:
[ ol e ol
s _— - ' sv b
¢ . Dl ;
0 O
c
8 D 0 b C
0
E 33V oo L]
o 0 ;
o b [ SRy
F
0 [ bbbl . 0 1 E 0 X E
0 fe= |G IR S R S :
400us/div Tms/div ms/div
- A. ON5, 5V/div D. 3.3V OUTPUT (Voura), ,
A, AUX LDO QUTPUT D. PGDALL, 5V/div _ _ A. ON3, 5V/div D. 3.3V OUTPUT (Vour3),
(Voura), 5V/div ON3 = ON5, LDO5 B. 5V OUTPUT (Vours), SV/div -~ SV/div _ B. 5V OUTPUT (Vours), 5V/div  5V/div
B.5V QUTPUT (Vours), 2V/div  E. REF, 2V/div C. PGOODS, 5V/div E. PGOODS, 5V/div C. PGOODS, 5V/div E. PGOOD3, 5V/div
C. 3.3V OUTPUT (Vours), 2V/div F. DL5, 5V/div ON3 = REF ON5 = REF
G. SHDN, 5V/div
SMPS SHUTDOWN WAVEFORMS OUT5 LOAD TRANSIENT OUT3 LOAD TRANSIENT
oSO e LTOSMAITO04 020 I
33V | f LN A o o ol R
5 I T = i DU USRI NS BRI
335V
a3 B sy B aay B
C 49v 3.25V
5V . it
0 1A c 3A c
0 1A
J ‘ 12v 12v
5 _ : F D D
4ms/div 20us/div 20us/div
A. ON3, ON5, 5V/div D. PGDALL, 5V/div A lours=1ATO5A, 50/div  C. INDUCTOR CURRENT, A lours=1ATO3A, 5A/iv  C.INDUCTOR CURRENT,
B. 5V QUTPUT (Vours), 2V/div  E. DLS, 5V/div B. ViouTs, 50mV/div 5A/div B. Viou3, 50mV/div SA/div
C. 3.3V OUTPUT (Vour), 2V/div F. DL3, 5V/div . LX5, 10V/div D. LX3, 10V/div

MAXIMN 1
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MAX17003/MAX17004

/=hrT7v0a>FE1—5H. BME. 4417,

XAL2BR/I> FO—-5

REIEREGEE)

(Circuit of Figure 1, Vin = 12V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)

3.3V

3.35V
3.25V

12

SKIP TRANSITION

MAXW 7003/MAX1 7004 \DE?

40us/d|v

A. SKIP, 5V/div

B. 3.3V OUTPUT (Vours),
100mV/div

0.5A LOAD

C. INDUCTOR CURRENT,
2A/div
D. LX3, 10V/div

LD05 LOAD TRANSIENT

OUTPUT OVERVOLTAGE

FAULT PROTECTION (MAX17003 ONLY)

MAXWOOS/MAXWUUA tcn:23

5V

3

A. 5V OUTPUT (Vours), 2V/div

D. DL, 5V/div

B. 3.3V OUTPUT (Vours), 2V/div  E. PGDALL, 5V/div

C. DL3, 5V/div
RLoADs =5

5.00V
4.95V

MAX1 7003/MAX1 7004 toc25

100mA |..o

20us/div

A.LDO5 OUTPUT, 50mV/div
B. LOAD CURRENT, 50mA/div

5V

15.0V
14.5V

12.0V

11.9v

OUTPUT UNDERVOLTAGE
(SHDRT CIRCUIT) FAULT PROTECTION
MAXWUDB/MAXWOM \DE?
v ‘
A
B
¢
D

4ms/div

A. 33V OUTPUT (Voura), 2V/div C. PGDALL, 5V/div
B. 5V OUTPUT (Vouts), 2V/div  D. DL3, 5V/div

LDOA LOAD TRANSIENT

MAX1 7003/MAX1 7004 tDLZE

20us/div

A. LOAD FET GATE, 5V/div
B. AUX LDO INPUT, 0.5V/div
0T0 150mA LOAD TRANSIENT

C. AUX LDO OUTPUT (Voura),
0.1V/div

MAXIN




J=hFT7voa>Ea1—-5H, SWHE. 447,
XA/ IA> NO—-5

¥ 55 AR

S F

B

Hae

ONA

FEILDOA 2—TILAS, ONAA O—ICEEE S NDd & OUTAII/ A A Y E=F VI ZRTA— RNy o
HENT 4 =TI ENET, ONAAYV A ICEREIE NS L. a2 PO—SHHEILDOZ A 2—TILL&T,

DRVA

FEILDO h S ZZMDR—Z RS54 /%, DRVAZPNp/NT— ST ZIDNR—ZUTEHEL TS0,
680QD7ILT Y 7“?&:»;*1,&/\*—2&15 VABICEREL T EE 0,

ILIM

E—OBREIBZL Y3l RBE, ILIMALDOSICTILT Y TEanNdIEEIF. SRFRIL v 3L KA
S50mVICH#IEERESNE T, B _.[x:E RTIE. CSH_&ECSL_DBDERGBIBRERL v 3L RiE. 0.5V~
2.0VOEETILIMOBEDS £S5 E1/10TT . SOMVOIEMBEBADOYZE DOy o 2L w3l RIiZ.
#Vipos - 1VTT,

SHONZV|\ICE#i e &, TOJSVIIVBEEREO VI 7 U MNERRI DI ENTEFET,

2y NI VEIIAT . VerpnASHDNAAII R Ty 2D k) FL)IL &) £E<L . Veapnh'SHDNA ]
SEVTYSDR)YTLNILEWEBBDEITBREHLEIMEE, 7/ XFZDHEBRNBUAD
vy bIOUE—RICAUE T, BEEEIDIHSII. SHDNZV|NICHE R L TS ERNESHEZNLT

ON3

3.3V SMPSA 2—T VA, ON3%/\1 (ZEREN S B & 3.3V SMPSH A 2—T )L ENn2DIZH L. ON3EO—IZERE T2 &
3.3VSMPSH F 1 E—TJILEaNEY, ONB%REFLC%F‘%@“ZD&: 3.3V SMPSIZ. 5V SMPSA'LF1L—23UISELTE
#ICEE L ST BEES), RES Vv F& )ty hTDoicld. ONSZEEY ) 7L NIVMTICEE L T<ZE 0y,

ON5

5V SMPSA —TJ)UAH. ONSZ/\A |[ZEREN S B &5V SMPSHYM —TILENBDIT L, ONSZO—(ZEFENT 2
EBV SMPSHYT 1 =TI an& T, ONSZREFICIER T S, 5V SMPSIE3.3V SMPSH'RTEMRREIE L /= #(C
BBl ETOEERLE). BESVFE )Y bTDDHICIE. ONSEREV U7 LANVATICEEI L TS0,

REF

2.0V 77 L RBEESN, REFAEONUFLALEDEZ I v oAVFUHTTZFATIZ Y RIDNANRZLTLEE 0,
Y77 LRI AEEFISE L TEASOUAZ Y — A LE Y, REFICERZMA 5 &, REFOERLF1L— 3 V8REIC
LIeh o CHEHBREDREN BN LF Y, VRATLNSHDONEO—ICBEITDE, UI7L VRGOV LET,

GND

TFIOATIZU R, BRIV ZR—Z R/ RZGNDICHERGEL TS,

FSEL

FEUREERA N, ZO3LN)LDOADY I ARE AV MA—FDRA Y F U IRBHAEREL & T, TRD
R A F U TEERMZERT S1C1E. LDOS5, REF, F7/zI3GNDICHEHRL TS EE 0,
LDO5 = 500kHz. REF = 300kHz. GND = 200kHz

10

INVZZFYEVTHEAD, K./ A X SHPWMEMEDISSE (T, LDOSICHE R L T EE L\, BEFTOD
BE). =E. NLRAZF v EVTEEDIEEIE. REFICERL TS0, &8, SKIPERE & ISEBRIC.
BIE/ A X JVRRFYEVTE—R(HEHB, SKIP = REFERELE L) TIhh&E . SKIPERE.
BESMPSA L Fa2L—2 3 VICADEBMICBIET,

11

5V SMPSED 7 1 — R/NY O A, TUty hoVHADIEEIE. LDOSICEHRL TS\, IZE—R
Tld. FBSA2VICEE( LS NE T,

12

CSH5

5V SMPSHMDIEERIZEA, BARHEFOERFICERLTCLLZS. 713, SHBERLIER. I3
BB A YUY DCRIEMZER L 2BBRNOERREA 73 v &2RLET,

13

CSL5

5V SMPSHODHE A B SUEERIEEA D, ABDO Tty VT 4 — K/N\y 053 EE8(FBS = LDO5) %
ERATDIHEE. I MO—JI3CSLOZEOTCHANBEZRH L F9, BRBRHRFORIRFICIERL T
72E . CSLEIFLDOSD T — X~ 5y TAHNDEEIE R L &I, MAX17003Mi5EIF. CSLEA-0.7V
MUFICBSBNELDICTDRDIC, 3y bFF A 74— FZCSLEMSCNDICHERL T2,

14

DSCHG5

5V SMPSEH®MOZ#F—7> KL A Vi EA I, DSCHG5(E. ONSA'O—MD & =O—ICEREI S . SMPS5H A%
MELE T, DSCHGHIIEERRETEO—IZRIET,

DSCHGAM B SMPSEEAICIEIMAE#E G L C< LS\ IRRICEK DT E—URESZRZ 100mALL T ICHIFR
LTLZ&0by,

VouTs
100mA

22T, Roschesginld5Q (TELECTRICAL CHARACTERISTICS (&M | 7SR E) T,

Rpiss = -RDSCHG5(MIN)

MAXIMN

13
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MAX17003/MAX17004

J=RFTvoa>kE1—5H. SHE. 45487.
XA28FIA> FO—-5

i FER A (1 &)
rE3 & Hse

5V SMPSEHD T —X N 754 >J AT TR F. MAX17003/MAX1700413. LDO5EBSTHMRFIC

15 BSTS  |smganfc -2 F2AAYFERBLTNET, RTICRTLSICTVFUHEMIFL TS0,

16 DH5 5V SMPSEHD/\NAH A K5 — K~ RS A/, DHSIFLXSASBSTOE TR A T LFd,

17 LX5 5V SMF{S%@:(_)Q‘?Q}‘%,‘@%?o LX5¢&//( UFOIDRA Y FANCER L TLES 0 XL, DH5/\ 1
HA RT— K KSANADEERL 1 ILOEEER-LET,

18 DL5 5V SMPSEHOO—4Y1 R — bk RS A4/ 3, DL5IEPGNDA'SLDOSFE TR A I L9,

19 PGND BRIZUR

WiEbV) Z7 LF 1L —5HN, 2K EE4.7uF (MpF/25mA) D7 TINA/INZALTLF2E 0, DL_AO—H 1 R
T—=NRSAIN, DH /N\AHA R RSANBSTRA v FEH), PAMI> bO—=2. ODv o U772 A0 BLOHNER
20 LDOS | @i LT, 2L EH100mABBHELE T, CSLEAABVEIEAEL, AU T MRS — T LTI\B188.
UZF7LF1L—23vy bIU2 L. LDOSISERERIARA200mMADT QXA v F &N L TCSLAICEREINE T,

o1 N 25— 7y TEEELDOSOANEEVI Z7LF1L—5 DA, ICOELICEBLZ0.22uFBA EDES
oAV T Y TPGNDIZ/NNA /XA LTLEE 0,

SMPS3BKUSMPSERDA—T > KLA 2/XT—25y K1, SMPS3Z/zIZSMPSS DWW NA D IEREEL F 1L —
22 PGDALL |>32iRA 2 b&UE10% (typ)ZBA TE T I 20 £ L <IFON3FH/IFONSDWVT A O—DiFE(S, PCGDALLA'
O—ICEREENE T, SMPS3ESMPSEM@EAA L F1L— 3 M, PGDALLIZ/NA A VE—F VT ET,

23 DL3 3.3V SMPSEOO—Y A K4 — b F 54/ 7, DL3IIPGNDA'SLDOSE TR A I L& T,

o4 LX3 3.3V SMPSE®DA > 5 U Z#EiiinTo. LX3&A VT ITDAAyF o IAIHERL T ZE 0 LX3IE.
DH3NAT A KT — b RSA/NBDEERL A ILO/REZRLET,

25 DH3 3.3V SMPSED/N\AY A K5 — b RS54/ 3, DH3FLX3ASBST3ETRAILET,

%6 BST3 3.3VSMPSBDT—Z N T 54 VI AT T EREF. MAX17003/MAX17004(3, LDO5&EBST3M
BICHERSNE T — AR RA Y FZABLTNET . RTIIRIKDICAVT U EIMIITL T ZE 0,

3.3V SMPSE(D#—T> KL A V@it /. DSCHG3IE. ON3A O —MD& EO—ICERE = F1. SMPS3H /)
ZMELE I, Ffc. DSCHGIEEEMRETO—ICHAW X T,

DSCHG3M' S SMPS3HAICIEMZ i L C <72 o RRUCK DT E—THEER%Z 100mALL FICHIRR
27 | pscHags | LTSl Vours

100mA
ZZ7T. RpscheamintdbQ (TELECTRICAL CHARACTERISTICS (BBI4FMH) 11 5&E) T,

Rpis3 = ~RDSCHG3(MIN)

3.3V SMPSHODOEAEES LUBEBRIEGHEA T NEO Tty 3.3V7 1 — R/ U 5EE(FB3 = LDO5)
28 CsL3 ZEAITDESE. I bO—-SI3CSL3ZEOTHABEZRE L & T, BAKRHEFOEIRFICERL T
S,

3.3V SMPSHOEERKREAD . BARHEZEFDIERFICERL TLZS\. H7IC. SHBEREERE I

29 CSH3 | migte 1> 5~ SDCRIBEIC LB, CBEOERREA T3 ERLET,
30 FB3 3.3V SMPSED 7 14— K/Nw I AN, BEI.IVEHEAIDIEEIE. LDOSICEHRL TLEE 0\, IZET— RT3,

FB3M2VICREfLENE T,

14 MAXIN




/—=hT7v232E1—5H. SHE. 447,

XAL2BEFI> O—-5

i F 5L B (52 &)
WF | & e
a1 a | BEBILDOT 1 — K/Ny oS, BB S PLFIL—SHNBEEBET BHIC. HHHEREOUTA

NoTFOTISY RICERL TSRS, FBAZIVTRELENE T,

AZ@E) Z 7L X1 —FHN. OUTAZIUFL E(1uF/25mA)D > 7 2 H TGNDIZ/NA /N2 L TL f2
=0\, DRVA < OUTAD EE, ZRT A — R/Ny JHIENZ TpsDEDLSZ KU AL, A2 hO—SICH#BNEIR
VTP EBRESEEY, DRVAN2EVEIBX D&, MAX17003/MAX17004(Z0UTAD 10mAL 7>

82 OUTA | 242 =T, FNSYRDBNA LI VA d > TERI Y F A RRERLAILET LR LA
EDCLET, ONAENAICEREN T B&. U PLELL—5 KA /NETRT 4 — KINY S A 2—
JEnE.

EP EP TITORR—ZR/INY Ry, BRITORAR—Z RN REPFOTIS U RICERELTLSES 0,

R1. BEFPTV5—2aVAOBRER

300kHz 500kHz
COMPONENT 5V AT 5A 5V AT 3A
3.3VAT5A 3.3VAT5A
INPUT VOLTAGE ViN=7V TO 24V ViN=7V TO 24V

CIN_, Input Capacitor

(3) 10pF, 25V
Taiyo Yuden TMK432BJ106KM

(3) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

5V OUTPUT

Couts, Output Capacitor

2x 100uF, 6V, 35mQ
Sanyo 6TPE100MAZB

2x 100pF, 6V, 35mQ
Sanyo 6TPE100MAZB

L5/T5 Inductor/Transformer

6.8uH, 6.4A, 18mQ (max) 1:2
Sumida 4749-T132

Fairchild Semiconductor

Fairchild Semiconductor

) . FDS6612A FDS6612A
NHs High-Side MOSFET International Rectifier International Rectifier
IRF7807V IRF7807V
Fairchild Semiconductor Fairchild Semiconductor
) FDS6670S FDS6670S
NLs Low-Side MOSFET International Rectifier International Rectifier
IRF7807VDA1 IRF7807VDA1

3V OUTPUT

Cours, Output Capacitor

2x 150pF, 4V, 36mQ
Sanyo 4TPE150MAZB

2x 100pF, 6V, 356mQ
Sanyo 6TPE100MAZB

L3, Inductor

5.8uH, 8.6A, 16.2mQ
Sumida CORH127/LD-5R8NC

3.9uH, 6.5A, 15mQ
Sumida CDRH124-3RONC

Fairchild Semiconductor

Fairchild Semiconductor

) . FDS6612A FDS6612A
NHs High-Side MOSFET International Rectifier International Rectifier
IRF7807V IRF7807V
Fairchild Semiconductor Fairchild Semiconductor
) FDS6670S FDS6670S
NLs Low-Side MOSFET International Rectifier International Rectifier
IRF7807VD1 IRF7807VDA1

MAXIMN
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/=hrT7v0a>FE1—5H. BME. 4417,

XA 2B FO—5

3.3V PWM

OUTPUTC +

OUT3$

+—

C1
022uF %8
03 L
1000pF T~
= REF o
(300kHz)
inlee
—L_" " Cper
- 0.22uF
SECONDARY

QUTPUT

12VLDO
OUTPUT

10kQ

ON | OFF 6

DH3 DH5
BST3 BSTS
LX3 LX5
oL3 DL5
PGND
GND
CSH3 CSHS
csL3 CSL5
ILIM
FSEL FBS
REF FB3
LDO5
MAXIMN
MAX17003
MAX17004
DRVA SKIP
OUTA
FBA
PGDALL
DSCHE3
SHON
ON3 DSCHG5
ON5
ONA

< INPUT (V)

% POWER GROUND

L

ANALOG GROUND

SEE TABLE 1 FOR COMPONENT SPECIFICATIONS.

SECONDARY
OUTPUT
UX
5V PWM
OUTPUT
c2
13 o 02F
L,
3 —T 1o00pF
11 B
30
20 & 5/LD0OUTPUT
L Cipos
g 4.7uF
10
——— =
CONNECT
TO 5V OR 3.3V
R7
100k
22 ) > SVIPS POWER-GOOD
R
- 470
AVAVAY: 3.3V PWM OUTPUT
1 AVAVAY. -5V PWM OUTPUT
RY
470

B, ZET T -3 6

16
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XA>B/I> O—-5

R2. BbmA—7h

SUPPLIER WEBSITE
AVX WWww.avx.com
Central Semiconductor | www.centralsemi.com
Fairchild www.fairchildsemi.com
International Rectifier www.irf.com
Kemet www.kemet.com
NEC/Tokin www.nec-tokin.com
Panasonic www.panasonic.com/industrial
Philips www.philips.com
Pulse www.pulseeng.com
Renesas WWW.renesas.com
Sanyo www.edc.sanyo.com
Sumida www.sumida.com
Taiyo Yuden www.t-yuden.com
TDK www.component.tdk.com
TOKO www.tokoam.com
Vishay (Dale, Siliconix) | www.vishay.com
3]

MAX17003/MAX17004DIE%ET 71) 45— 3 EIE&
(BNDIE. /—hTyoaVEI—5DXA VEFRER
MDSV/BAE3.3V/5AZER L T, ANEBREBEEHEHE
II7TV~24VTT, BEmDBERICDNNTIIRTZ. Bim
A=HIZDNTIIR2ZE ZEBELZS 1,

MAX17003/MAX17004(3. REBEERRICEEETS NI
DDAy )=TEnlc. BERRMIT Y TIO
I>bO—2Z2RAELTCNET, RBRAVY)—T
V=FTIOFISEMEEFERIILCHY . ANV
THD) Yy TILEMEILET . 1DORELDOWE.
F—TT7SATDEVEREERLFT. MAX17003/
MAX170041F. 3.3VDF—T 7514 TEBRDEM.
FISBEENI12VO AT LAEROLRERZTOAEH
DOHBILDOZ A TINVE T,

EE5Vv=7LF¥21L—%(LDO5)
ABDOUZ7LFa1L—Id. TUtY hEhi=5VD
BEREHDZERLFT, LDOSGIE. AMFIFMOSFETD
T—rRZANEEEL. SMPST7FO73 MO—=,
o7l 2 HXoOry o0y oilmER/INA
T 2AERERMLFT, LDO5IE. MOSFET4S — NERE)
EESUHARSIORNEEFICT100mAA EEHIBEL FT,
MOSFETS — ~ERE)IZ. BIRS NI R A Y F 2V ITEK
HESNTITMOSFETIZIEL T, BFE. bmA~50mAD
HECTEZHL I, 2EBARETCOLEMEZRILTD
=12, LDOSZ4. 7TuFlEDEZ 2y o070
(BE25MAICDETUR) T/NA/NZALTLZE 0,
MAX17003/MAX17004MDZ 1 v FE— REJE(SMPS)
IZId. KBAODAANBRUNY T )EIFACT Y TH)

MAXIMN

DI, BVNNA T IERHNMETT, ZDBV/NA TR
BRI O O—20OREBV) Z 7 LF 1 L—5(LD0O5)
ICED2TERSNET, COT—FI NSV TN
LDOIC&>T. A bO—Z 38 T/NNT =7V T
B5ZENTEZT, Y= MRTANANBRIT. BEE
BVOUZ7LF2L—FHALDOL)ICHE KN T
9, L=p>T. 5V LDOEEIZ. LDO5 (PWM
d>hAO—2)ET— MNREBEBRDOEEZ T DLEN
HDzH. BEBRXHEEERIIRDEDICKIET,
IBIAS = Icc + fsw (QG(LOW) + QG(HIGH))
= 5mA to 50mA (typ)

ZZ T\ lecld0.7mA (typ). fowld 21w F 2 JEIREL.
Qerow)EQaHIGH)E MOSFETDTF—5 2 — ~®d
Vs = BVICHITDET — M F v — AR EDFIBRIET T,

SMPSH*5LDOT— FZ bS5y T ADYIEZ

BVD A A VHABEHILDOS T — M2 NSy THEZ
ALY al REUEELEY, DY TRRIY—KI Y
wrrTLTWhaE. 1Q (typ) DREPF + 4 JLUMOSFET
HCSL5ZLDO5ICER L. BrFICLDOS Z7LF 1
L—4%5%Z2vy NI DO LET, ZHNICEKDTT/NA R
NT—hZbSy TSN, REEIRESNEER SIS
NYTFURNSYZTLF1L—5ERALTTIEEL,
5V SMPSHA(CSLE)SfaEENET., J—HrX
RSy 3. EHLOHTERVNVHRDY Z 7L FalL—%
MSTHL ., FIEIO%DZA A Y FE—RY—ZHSD
WBWBICELOT. y— METEECEXKICERTSEN
HBAMEILF T, LDOSHEANCSLAICIWEZ SN
&, BRBEIT100mANS200mAICEML £,
ONSA' O—ICERESh2d &, OV bO—SIZENES
T—hNIbSVTRAYFETFTAE—TIL. BV
LDOZBA +—JILLET,

)7 7L > Z(REF)

V)T 7 LV RASBEEEFICHTDRBEN 1% THD
1=, REFIIERERATLU T 7L 2RXELTER
T49, REFZ0.1TyFAEDODEZ v o F YT
GNDIZ/NA/XZLTLES Y. T 7L RUE. SER
BEIOY UL TEABOUAZ Y —ZX L., BuyAZL V0T D
ZENTEZT, EBICSBEDEERN A A SMPS
HAOBEICKROONDFS. U T 7L BTN
NHBNKDICTNETY, UT7LVRIZATHAN
rad&. LDO5. CSL5 (OUTH). CSL3 (OUT3).
PFLTOOUTADEHHEEN. UT 7LV ADET
LFa1L—2a3 v BEICE>ThIMNIETFLED,

DRTFLAZ—TII¥y 5D (SHDN)
MAX17003/MAX17004% (KB 24y 5D 2 REEIC

9 27zIcld. SHONZSBEDSHDNAAIL M T Y &
MUY TLARIVMTICEB LTSRS . Py b
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http://www.avx.com
http://www.centralsemi.com
http://www.fairchildsemi.com
http://www.irf.com
http://www.kemet.com
http://www.nec-tokin.com
http://www.panasonic.com/industrial
http://www.philips.com
http://www.pulseeng.com
http://www.renesas.com
http://www.edc.sanyo.com
http://www.sumida.com
http://www.t-yuden.com
http://www.component.tdk.com
http://www.tokoam.com
http://www.vishay.com

J=RFTvoa>kE1—5H. SHE. 45487.
XA28FIA> FO—-5

MAX17003/MAX17004

IN
5V LINEAR SHON
FSEL 0sC REGULATOR
FSEL | . LDO5
]
| LDO BYPASS
L CIRCUITRY
SKIP P
P L CSH5
CsH3 I A A AN | i CSL5
> . -
csL3 % | > !
mos T T ! > | ¥ < };
| g |
I ! [ PWMS | BST5
‘{ ™ 1 | [ | CONTROLLER | N
BST3 [ ! [ (FIGURE 3) ! DH5
| PWMS3 | | | L~ e
DH3 Ple | CONROLLER ! | |
1 (FIGURE 3) [ | LD05
X3 | ! |
\'\ | ! | : DL5
LDO5 | | | i | L
0L3 ! | >
PGND |->|[ I.A A A N5
________ |
K; - A B
| b DECODE FB5
DEGODE | |NTERNAL FIGURE 5
B3 (FIGURE5) |p ( )
ONg
DSCHGS I ° REF
— 2.0
2 REF GND
DSCHG3 y s - -~ R -
Ex —
= POWER-GOOD AND FAULT | 2 &
}7 PROTECTION 3a —
PGDALL (FIGURE 6) ZE I | DRVA
— OUTA
AUXILIARY
LINEAR REGULATOR g FBA
1 N B ONA
- MAX17003
MAX17004

M2. #eeT70Y IR
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J=hFT7voa>Ea1—-5H, SWHE. 447,
XA/ IA> NO—-5

R3. BFE— FOEHEER

MODE INPUTS* OUTPUTS
SHDN ON5 ON3 LDO5 5V SMPS 3V SMPS

Shutdown Mode Low X X OFF OFF OFF

Standby Mode High Low Low ON OFF, DSCHG5 LOW OFF, DSCHG3 LOW

Normal Operation High High High ON ON ON

3.3V SMPS Active High Low High ON OFF, DSCHG5 LOW ON
OFF

5V SMPS Active High High Low LDO5 to CSL5 bypass | ON OFF, DSCHG3 LOW
switch enabled

Normal Operation OFF ON

(Delayed 5V SMPS High Ref High LDO5 to CSL5 bypass | Power-up after 3.3V ON

Startup) switch enabled SMPS is in regulation

Normal Operation OFF ON

(Delayed 3.3V SMPS High High Ref LDO5 to CSL5 bypass | ON Power-up after 5V

Startup) switch enabled SMPS is in regulation

*SHDONIF. SRR Ly 23V REEAVT, L LYy 3)L REEA .6VOSHEE. BEEOOT Y I ANTY, ON3&
ONSIF3L~NIJLDCMOSOLy I ANT, O2yo7O0—DEENO.8VIUT. OV INADEEN2.4VEAE, AEOOD Y

LILAY . 7V~2.3VT Y (ELECTRICAL CHARACTERISTICS (BXH4F4) ] DREZS ).

FOUE—RIZHDOA MO—SIF. BSHEEBAEN
HINBUAT T, Y D E— RHEMEIRREICAK
& AVNO—SHWov Y NI D=V 2ERT
LIEBICU 7L RIEAHATICRKDIED. vy b
TN SIRITHED=HDR LY 3L RKOBEHKET
LEd, = 7Y TZBERICITOEHIC. SHDN%E
2V (SHDNAAI B T v N T L)) LA L TERED
LTS, BV Y MO UVBLURY— b
7Y TDI5E. SHDNZVINICEH L TSSO\ BED
ANBELARIVERHELTTFNARE Y NI DY
9B5/HIC. SHDNICK U CIEBBRIVDII T Ty
2Ly Al REFERIDIENTEZT, (VDA
vy NI OUICABDE, 1.6VDIIEY Ty LY
AWK TOT A TICRKY FEAEDT T ) T—
DIAVNIEDTHRHBERT ) R ERHLET,

SMPS POR. UVLO. LUV T +R&—}|

IND—FA2 1ty MPOR)IE. LDOSAWIVARBX -&=
ICEMEL. IKBE. BEE. PLOHY—VILi vy IO
DEBEESVFEIEY NUET, F/-. POREIEII.
SMPSO> NO—SH 70T 4 JICKDETO—HAR
RSANDNAIEREBNSNTNDZ EARIELET, K2
(3. MAX17003/MAX17004D7 0y oR&ERLF T,

LDOSAHDREED Y 272 M(UVLO)[EEEIE. BV/NA
7 ZBR(LDOS) A AVDUVLOZ Ly < 3)L RIATRICH
DERAYFUIEREIELF T, LZ\DfzA. BV/NA TR
ER(LDOS)NZMDAAUVLOZ LY > 3L REBZT
EEL. SMPSOY rO—SH A R2—TIband &
(ON_AY\A |ZERED). SMPSO> hO—SH'RA Y F 4

MAXIMN

ZRBL. BABEENV I MNIRY—bEFERLTHA
ICERLW®BHET, LDOSEEHAUVLOX L v 3L R
ATFICTFADE, O MNO—Z @3 RAMYFI%&EFLE
LT. LDOSEBEAMEIET DA, £/=IFPORZXL vV
DI RUTICTEASETAO—S A RT—FRZAN
EO—ICEFLET,

REDY 7 XY — M. 1V/ msDX)—L— KT
TJA4— RNV IOBFEHRAICERSIEFT, LI=A DT,
SMPSOY hO—=ShW 1 2—TILENTHB2msEIC.
HAOSZFOERL 1L —2a VEEIGEL I (T1E%
}EREIDY T MR Y — NERFEZSIR), ZOEERNKK
2)—L—=hMIED2T. HAAVTFUHOREBICLE
18R (lout = ILoap + Cout x Voutinowm) / tsLew) &
BARICHAZDZ ETANY—BRAVMEMICINF
nExd,

SMPS A x— 7Ll (ON3,. ON5)

ON3&ONBSIE, SMPS/NT—77y T2 —4 > Z &l i
L&Ed. ON3Z/IIONSA2.4VEEBZDE. BHAN
A 2—=TIENET, ON3F/=IFONSAHT.6VLATICKE
9L, EHANVT E—TIEnEd, ON_%
0.8VMAFICEREN 9 D& BEME. KEE. SXUHD
BEESYFNIITENET,

SMPSEIFRA L — 7 2 Z i

ON3&/zIFONSZREFICE#HT DL BHAIS. D
HANREXSNDITHERBICHTICL, tDOHD
NEEXESNDEBBLE T, E20DSMPSIZ. 10D
SMPSH A DI BN TINAZAN vy hTDO T
Sh\ BENRLET DN HDILDOSHAYEEBED Y &
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MAX17003/MAX17004

/=hrT7v0a>FE1—5H. BME. 4417,

XAL2BR/I> FO—-5

TIONIADETHDEETYT, MEBREIZ. D
BENADICHEDEEBIC/IND =IO — A
BIEL £,

HAODME(Y 7 FHE)
2AYFoILFaAL—IDFae—TJIlahi-&E
(§%5H5. ON_ZF/=IESHDNA O—ICERE S Nf= & =,
FEISENBEERENFEELEES), AV 7 MEE
HDSCHG_A#O—I(CERE I DI EICE>THENEESE
BRIET B ZI([EZEEFERFE]DSMPST w7 b
SO VUREESR), COMEICLEDT. HABFEN
BOMNIHEBL., 15057 E0—% 4 RMOSFET#A
BULIEEADDZERIVHEBICEDTEL2EBDODHANERE
iR nE 9, MSMPSO> bO—Z1F. ERID
VI Rvy MO UERERNBELTINET,

BEERAKRE. ERE—F

PWMa> bO—5

ZFBERE—RPWMIY FO—20RMMNI. VT 7L 2R
BEICHIDHNAEEREESERAO-THES VT
D2EBEMET D, VILFADDA—=T I —TFa
INL—%T9(H3), MAX17003/MAX17004 L&
MEBRZFEALTHY . ERXOIZ—ToTHLV
CNICEETBMNME T MILT, HABEICWLT
YA EICHETDENDEEANEEREIITNE
DT,

BIR#D:&ER(FSEL)
FSELAAIE. PWME—RDRA Y F 2 IERBDE
RICEASNE T, FR4ld. FSELERICEDS 1Y

FROM FB
(SEE FIGURE 5)
J SOFT- REF
s START/STOP [
. SLOPE COMP ON_
SKIP a 0sC FSEL
AGND 1nn———
L
TRI-LEVEL
DECODE
R
Q DH DRIVER
o
02xVymr Lo
________ <a— 0.1 xVumir
IDLE MODE
CURRENT
@ +
PEAK CURRENT
ILIM NA=1/10 umr| L
> _
A=12
NEG CURRENT
LIMIT
CSH_ + DL DRIVER
csL ZERO |
= - CROSSING
PGNDé
DRVA A
ONE-SHOT ®
OUTA R
5V SMPS ONLY

X3. PWMO> hO—SDO#eET Oy UK
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/—=hT7v232E1—5H. SHE. 447,

XA/ IA> O—-5

&4. FSELDOEM T

FSEL SWITCHING FREQUENCY (kHz)
LDO5 500

REF 300

GND 200

FUUOBEREERLEZ T, SEARKBOOKH)ENIEIS. B
PAXEBNMILIEWFTUTr—23  IIIBET. B
AAYFUIBKRICELDMERED ML — RFTHE D
nE9d, N3, BESANLEBR/NS B/ NESS
ICELTWDEDEBhNE T, KEK(200kHZ)EI1E
Tld. BEOHEMELZRELEZ I, BET 1L
BERAR—ZHEHICHEIET,

EHEIPWME— F

&/ 4 ZD#EFHPWME— K (SKIP = LDO5)IE. A—
YA RDAAyFAVEBZHIHTSEO07O0X Y
No—5%&F74t—TILLET, 2nlF. O—HAR
T— NEREYRFEAE IS/ \A A KT — NEREDRAZICAE
HHICEDEDICHEBN T DD, 1 VT IVIBRINE
BECKEIDEEEIC. DH_IEVou/VINDT2—T
tkZHHLE T, BEPWME— FDORMIE. X1y
FUOBRBEMNIEAE—FEICRIENDZETTY, &
L. #@HEIPWMEIEIIREEL RS MITMOSFET
ERAYFUITBRBBICEHKY £9H. BMEFTGLVD
HEBRIZI2ZOMA~S0MADFE T,

EHEIPWME— 3. AJERERE/ 1 X&BLlELamEms
BLEEWEITDOATENOHTERTY, #FHPWM
BEIEOOROVNL—5&T 1 =TIV DI,
AT OEBRNBERE CREL XTI,

BEFHEBEDHH(SKIP)

MAX17003/MAX1700413. XA vF I+
L—ro¥FOoOzxIV/N\L—5&142x—JILE =1L
TFAE—TINTDEHICERT D, BEEFHEET—R
FIEMAHDGKP)ERELTCWNEY, OO/
L—%%2A4%—TILd2DE. EREEADMEOA
FUoSBRERHBELIEEEIC. L¥21L—%I13DL_%
—IZBEILET, TNICELDT. 159 5I124LD
HADVTFUOHOMEERE. BEAFKETL T2
L=/ R EZFy TSET, HAODBFREASLE
LEd, EOvOaxaNL—4%&2F414t—TILT5
EL LFIL—FIE. BEGKRETPWMENIEZHITFT
DEOICHEF T NE T GEBIPWM),

Idle ModeERZRHEDAL v 3L R
INVZAZF Y TE—REAX—TILTDE, HABED
TA4—RKNw oLy a)llRzBalzEE. LU

MAXIMN

ERAREBENTA RILE—ROBRBRHERL V3
IWREBxEE, 27y 70— O—20
ZFURBIRRT LEY, BEFRETIE. 7 UREO
B33 ILIMICK D TCERESND2AEERFIREZAL Y
>3 RMD20% (SKIP = GND)ICHHE T D71 KL
E-REFRBEIL VAL R, £ LLIEBILIMICE DT
BRESND22EBTERFIBEAL Y IINRKD10%
(SKIP = REF)ICHHY T 21K/ 1M XABRIGEZAL v 3
WROHAMEELET, ZNICELDT. B4 UILT
a2 bO—ZRICRNNEDENZMIGT DT LKLY
9, HODBREBEEFHLILETD/IEHIC. HABED
TJ4—RKNY Oy 3 RUTICETIDET.
MR A VEBBZRBIDIENTEF A, O
oOXANL—FIE, RA4MYFILFa1L—5FIC
SBBRVVUAEBILET B, O O—ZI13/NVR
HEIXVTI2RENFHYET, LI=H>T, OV b
A—23. BEaFMRETEH) v TILOBBEEZTEL
L9,

BEI/NIVARF Y TEHED OO R A —IN

2F Y TE-RTII. BEATTPFMADEBDEEN]
Banrmhnizd(M4), ZOBAIE. 125058
ROEOIOXATO—YA R4 YFDH VEFEZR
TSEDAVUNL—YDEEZRITET, EO70OX
a2/ —%I1F. CSH_&ECSL_BDA 50 ER%E
BELE T, LN\DIcAVCSH - VCSL_ﬁ<3mV@'E“D7DZ
BEARRBEZAL Y I)VRMTFICTEASE, T3V /L—=F
|IDL_ZsEFIMICO—ICLET(M3)e TDANZX L
IC&k2T. /NIWRZAFVEVIPFMEFERF Y EV Y
PWMEIEDEDZ Ly > 3l KA EfBKURES
AT YERBEODBER([BERERB]I RO &
—HIDLDITBIET,

Vou
'<—>- ton(skIP) = V|Nfosc

ILoaD = Ipk /2

INDUCTOR CURRENT

~~ TIME

ON-TIME

o

R4, /SIVZAZFy EV D/ RERGR T O —/NmR
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MAX17003/MAX17004

/=hF7v2oa2E31—%H.

XA28FIA> FO—-5

SHE. 447,

PFM/PWM% O 27 —/Shitk U B & T B L <L 0D
ILoaDKIP)IE. ARRICE D TRESNET,

(Vin =Vout Mout
2Vinfoscl

ILoAD(sKIP) =

BEGICE DT/ W ARFVEVTEENEET DL
RAYFITRENG /A ZNZL FEBOLDICR
ADIELHUFTH. ThIIBVBEEEFMRAES
NOEBLEERETYT, PFM/ A XEEAR/INRD
ML—RATR AT VADEZERD I EIS
So2THIHhbhE T, — RIS, 15 T5 2 XDEHN
SVEBISMENEFHRNLBUIITH 1250
FUADEHRELBDE. EEFOMERNEHEY
(MBI —ETHDELT). HABEY Y TILA
BHILET EORENA VT IY 2B FERTDIE
DANGRELTIE, MEBY A XDIEXREBMBEINS
DEEEITENWANBELNILT)REL B ET,

OB E

[ELECTRICAL CHARACTERISTICS (B&rI4SHE)1D
KXODCHEABEDMHEHIZ. T>5—J/L—5 2L
DAIRICEELTWNE T, 150 hERMICE
BLTWBEE. MAXT17003/MAX170043E0 Y
TINDE—OEBEZEIT DD, REDDCHAEE
IF. 2O0—-7H@EI NNy TLNILEUEED
1w TIEEDSO%EFEL K T, PWMEIEGESR
B@)Di5E. HABEIIAKRICE O TERICEESN
F£95,

ASLOPEVRIPPLE) B ( VRIPPLE)

-V 1-
NOM Vin 5

VouT(Pwm)
Z 2T, VNoMIiE M EEE.
VRippLEWSHA ) TIVEBETY ([HAHD 7 HMiER]
DIEICEEEHDEY . VRippLE = ESR X AlNDUCTOR) o

REHEE (lout < lLoab(skip)) TlE. MAX17003/
MAX17004I3HEAH U Y TILDBBEZENLT D=8,
HEABEDODCLFaL—avIANUE, T5—OV/%
L=y allb&UEE<BIET, PFMEIE
EFEER)ClIE. BABEIDARICE > TEMENE T,

VouT((PFM)

1( f
=VNowm +§(fs_vv) ioLeESR
osc

Z 2T, VNOMIEBIMBABEIE. foscldMBERFEIRSS 1C
FOTHRETNDRARAA J?/ﬁﬂ&ﬁ fowldER
DRAYFIRBEE. IpLeld/NIVR ZF Y E VT
DT7ARIVE—RA VT IIERTT,

HACSL)E7FO00Z Yy RBICERSh,. Uy
SNTWDRBIEMAERICE ODTERESI N, BE

22

TOERROR
AMPLIFIER

ADJUSTABLE
OUTPUT

FIXED OUTPUT
FB =1D05

out

AslLopeld 1%ICEL <.

®5. Dual Mode 7 « — R/N\yoF70—%

SMPSHAHEBE(ZNEN3.3VELV)EA —TILT D
f=IZld. FB3EFB5ELDOSICHE#HL TS ES 0\, &
HAEBEE2V~5.0VICRBRET S/=HIld. BnnEsm%E
HH(CSL ) &EGNDRBIDFB_IC#E# L T 2 & 1\(H5),
RrgLo (FBA'SAGNDE TOHEM) ZH10kQICED K
SIBRIRL T, AKXEER L TRrgy (HAONSFBET
DIFF B RO TL LS

Vout
RFBHI =RFBLO[ v -1

ZZT. Vpg_ =2V (B¥)TT,

WENBEZRET DEEIE. 3.3V SMPSZ5V SMPS
FUELELEEL TS, CSLEALDOST— KX
by TRy allb RE.EV)EWUEEL. M DCSLS
DIVT AT =h2—=T AN T LTNDEE DA,
LDOSIIWAERZ 1Y F &9 L COVHFI(CSLE) ICHE =
F9, BEHNBREEEBIDEE. T-MIIVT
IEOLOHTEMICEBEET, LDOSHCSLEA DIE =N
D& REDSVI Z7LFaL—2I3ATICBUET,
INTAHEBDEIHEEN TSN, SHNANEBETD
MENWESNET,

ERFIRFENLIM)

ERBIBEEIEICIT. E—0A VT IOIEREFIRT D
EZIMBEABREASI(CSH_ECSLO)AMERENE T, EER
RHESDIRBAERFEIL V3L REBZDE.
PWMI> hO—Z8N\A 1 ROMOSFETA# 45—
F7LET(R3), EEDERREFERIT. 15705
Jw TINERDESICELWKESILITE—UBRFIER
2L a)V REVENSLKBIET, LIehtoT. BRE
frteelE. BREHER. 15 O5E. R VUFT
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/—=hT7v232E1—5H. SHE. 447,

XA/ IA> NO—-5

BIRE. BFOT1—T 154 7IL(NVoyt/Vin) DEEER
(ZEWE T,

HHPWME— RTIE. Vourh'or 7L TWBEE, BE
DFEA T OIEEREHIETD=HIC. MAX17003/
MAX17004I3E8ERFIBELILENET, BRHIE
2w a)bRiE, EBRFIRMEDHNI120%ICEHES
nTHY. ILIMEZREITDEEDERGIBMISERL
9,

50mVOF7#IL ALy 3L REFERTDIHESIE.
ILIMZELDOSIC#E#H T 20, ZIFILIMDAT T
DESRICEOTERFIBRAL v 3l I\ﬁuﬁmbt<t
S, BEE/ A IAMUEEZZEEBLT. PEBDERE
2uUA~20pAE L TL zE 1y, ERHIER LY 3L R

DOREEEH IS, 50mV~200mV T, AIZE— RT3,
BRHEBEAL v 3L REBEIE. ILIMODEEDSE &S
EN/M0IZRBUET, ZOFTTHI MENIBEZ D=8
OO vy oRLyialb i, 8KZEV i pos - 1VTT,

CSH_ECSL_ICRONDEBERBRHEESH/ A4 XD
DCEREICEIDTHILT DI EDHE LD PCBLA
VORDHARSAVZBTLTLLIZS . ICZRE
BROELICESTEODISAE ML —XTHEHEL
BARBEBRICT I EREERZTOTIES 0,

MOSFET%— b FS54/3(DH_. DL.)

DH_BKXUDL_RZA/NE. A ZDNAF4 REBK
UOREBEOO—Y1 K/NTJ—MOSFETEREFR ICRBELS
nchEd, 2nld. Viy - VoutdELKRELN/ — b
Tvor7T)r—23 0 CRONDETFT1—T1LbE
BHLET, N1 RT—bRFZA/N(DH_)IF2A%
V—XBXU0roL A=A R T—bFRTA/N
DOLOET.7TAZ—Z L. 3.3AZ22 0L FEd, Th
g, KBER7Z7 U T—23a I LTRERT — K
EREAERIAELEIT, DH.OTO—FT 4 2 T/NAHA R
MOSFETFf/f/VLI BST. OF+—I R TFIZE DT

B, —/. DL_BEHIERE K1 /NE. BEDV
'J:71/5\111/ Z(LDOB)ICK DT UMITHEES N
9,

BIGET Y R A LEREIIDL_SXUDH_FZ 1 /1%
ERL. —ADOFETAREICA VICEDE THADFETA
=AU TDEMIELE T, BEICERZA/NTY R
A LICEDOT. LEEDMOSFETCTEBERDE (N
BENAIREICE D BEMNS/NRICHZ SNEERA
RENEd. BEETY YA LB ESICENE
IBHICE. DLLBKUDH_FZ4 /X 5MOSFET
T—hETOEREBRTESA VIOV ADRENDE
TY, ct&lrnid. MAX17003/MAX17004Mt&H
g ld. BREINEBRICEZOTNDEICMOSFETS — A
(AT THDEHMLET . TRICRBANLNNL—X

MAXIMN

ZFEALTLLEESWMOSFETA R ZA N\ D14 >F
BENTL\DIHE. 50mil~100mildDiE).

DL AZO—ICERBITD2ABTIVLI D NSV 2HIE
BET, 7 U#EHIF0.6Q (typ)TY ., Zhild. 14
05/ —=RX)HWTZ R BVNCERTYIWUEDLS
EE. O—FA4 RMOSFETO RL A Uh 45— MAD
BERSICEKDTDL D TILT Y TEIN2DEHSDIC
"IIBEFET, ANBEENSLKEWEEED RZ1/\D
N—2F7T)r—230TlE. X OFRIEY T YD
AO—H4 RMOSFETOS — & TILT7Y JLTER
BEARDANDZEDIBNEDIC, BEICKDTIET— ~-
Y — ZF?@@E%F’@TM%ﬁ »H')FE9d, MOSFETD
T—hRLARBDBEZ(Cop = Crss). 77— h-V—X
BODBAE (Cgs = Ciss - Cop). BRUZEDMDERE
EBEICEIODTERINBLX_EDL_BOBEHEH.
ROBNALY IV REBZIENEDELET,

CRSS)

VGS(TH) >VIN( Cioe

BEtICRAENA BN E, LY 23V REEAOY MET
ZEIDEICELOCHENELDIBENHI T T,

INT—%w FH7I(PGDALL)

PGDALLIZ. EEEREICT T AHEADSMPSH A
BEAEHGNICERT D, IVNNL—5DA—TUR
LA >HAHTd, PGDALLIE. >+ b4 (SHDN =
GND)., V7 ZRZ—h BLOV T vy T
DB, &=, WITNHDSMPSH T A E—TILaniz&=
(ON3Z /= IZONBD I NAA O —) ICREENRYICO—IC
REENE T, VIRZAI—RI—TUIANRT DL,

FAULT

POWER-GOOD PROTECTION

4 N\
0.9 X INT REF_ 0.7 xINTREF_  1.11 xINT REF_

INTERNAL FB

[ ENABLEOVP
< ENABLE UVP

A

6144 D FAULT
CLK LATCH

) POWER-GOOD
POR lﬁl

— FAULT

X6. /N\D—Ty REEERE
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MAX17003/MAX17004

J=RFTvoa>kE1—5H. SHE. 45487.
XA28FIA> FO—-5

®R5. BFE— FOREER

MODE

CONDITION

COMMENT

Power-Up

LDO5 < UVLO threshold

Transitions to discharge mode after ViN POR and after REF
becomes valid. LDO5, REF remain active. DL_ is low.

Run

SHDN = high, ON3 or ON5 enabled

Normal operation.

Output Overvoltage
(OVP) Protection
(MAX17003)

Either output > 111% of nominal level

Exited by POR or cycling SHDN, ON3, or ON5.

Output Undervoltage
Protection (UVP)

Either output < 70% of nominal level,
UVP is enabled 6144 clock cycles
(1/fosc) after the output is enabled

Exited by POR or cycling SHDN, ON3, or ON5.

ON5 and ONB3 < startup threshold,

Standby SHDN = high DL_ stays low. LDO5 active.
Shutdown SHDN = low All circuitry off.
Thermal Shutdown T)> +160°C Exited by POR or cycling SHDN, ON3, or ON5.

DL3 and DL5 go low before LDO5 turns off.

Switchover Fault

Excessive current on LDO5 switchover
transistors

Exited by POR or cycling SHDN, ON3, or ON5.
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EaLEY, ERaamERi( o) B ML RZRE
9B, A7 P MOSFET. BKXUZED
HMDFEERRALROBRZLEALF T,

o ZAYFUIRAREK., TOBRICEDT. 1 X&
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BICIE. NBYED X)) Y M EONEEA. RER
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AT IIEICEDTREVET,

12505 DER
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AlNDUCTOR =
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DH_
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DL_

PGND

CSH_
CSL_

A) OUTPUT SERIES RESISTOR SENSING

NAXIMN

MAX17003
MAX17004

DH_
LX_
DL_

PGND

CSH_
CSL_

INPUT (V)
=
SENSE RESISTOR
L\
_ Loense
N Ceaftt = RsensE
L Cour
" <
INPUT (Vin)
&
N INDUCTOR
H |
i L Rocr i Res = (_R1Fi2R2) Rocr
. : NW\_/\/\/\/T‘T».'_ L
R Cout Lo 1]
DL R R g; Roch = Geq [R1 “Re
3

B) LOSSLESS INDUCTOR SENSING

7. BRRHOE BN
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5.0

INPUT-CAPACITOR RMS CURRENT
vs. INPUT VOLTAGE

4.5

7

w ]

3.5

/ IN PHASE
Il

\
3.0 |—50/50 INTERLEAVING

RS (A)

o I

7

s A
1.0 /

40/60 OPTIMAL
INTERLEAVING

os |-V
0

0 8§ 10

INPUT RMS CURRENT FOR INTERLEAVED OPERATION:

12 14 16 18 20
Vin (V)

v, v,
Diys=Jouts o _VYours
ViN ViN

= Voutslouts + Voutslouts

VN
INPUT RMS CURRENT FOR SINGLE-PHASE OPERATION:

VOUT(VlN - VOUT)
IRMs =ILoAD in

| 2
IrRms :\/(OUTS ~in)*(Dixs - Do) + (louts —In)” (OLxa — Dol ) + (|OUT5 +louts - |IN) Do + N (1= Dixs ~ Dixs + Do)

L =DUTY-CYCLE OVERLAP FRACTION
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WCTEF9, I, T21—TFT A4 A ZILATOVIATT
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i, 50/504 &5 ) =T HIUBRMEEEICT LT
BEE40/604 ) —THREINTNDZ EER
LEd,
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SINGLE
n-CHANNEL
MOSFETS

MAX17003/MAX17004

CONNECT THE
EXPOSED PAD TO
ANALOG GND

VIATO POWER
GROUND

CONNECT GND AND PGND TO THE
CONTROLLER AT ONE POINT

REF BYPASS ONLY AS SHOWN

CAPACITOR

KELVIN SENSE VIAS DUAL
UNDER THE SENSE n-CHANNEL
RESISTOR MOSFET
(REFER TO THE EVALUATION KIT)

INDUCTOR
INDUCTOR

DH
X
DL

o) 4]

HIGH-POWER LAYOUT LOW-POWER LAYOUT

(9. PCBLA 77 k
6. MAX8744/MAX8745&MAX17003/MAX17004D#EE LDHES

FEATURE MAX8744/MAX8745 MAX17003/MAX17004
Startup is always in low-noise pulse-skipping mode (i.e.,
Startup operating mode depends on the SKIP setting. | same as SKIP = REF setting). This allows for startup into
Startup : T .
(e.g., SKIP is low, then startup occurs in skip mode). prebiased outputs.
The SKIP setting takes effect once the SMPS is in regulation.
) . Soft discharge of the output using the DSCHG3 and
Shutdown | Actively discharges the output down to zero. DSCHGS5 pins.
DL3 and DL5 DL3 and DL5 are high in shutdown. DL3 and DL5 are low in shutdown.
States DL3 and DL5 are latched high during an OV fault of DL3 and DL5 are latched high during an OV fault of the
the respective output (MAX8744 only). respective output (MAX17003 only).
PGOODS: Power-good indicator for SMPSS. PGDALL: Power-good indicator for SMPS3 and SMPSS.
Power-Good | PGOODS5: Power-good indicator for SMPS5. Auxiliary LDO does not have power-aood indicator
PGOODA: Power-good indicator for the auxiliary LDO. Y P 9 '
Fv 7163k
TRANSISTOR COUNT: 6897

PROCESS: BiCMOS

MAXIMN 35
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/—hT7y2oa2E1—SH, SNE. 4417,
XL BEI> FO—5

NYT—=2

(ZDOT—=5—MIBHINTND/NNY T —IHHKIE. RIRARBENTHD EIIRY A &HO/\Y T — BRI,
japan.maxim-ic.com/packages = ZSB TN X\, )

&
—r— A w
p——— & —o [FT00MCRAD] =z
— e . — 2 =
o~ ' (UUTTU O - z
AN AAAAA | o = = ©
J- ] | e l
B] E Ne-D X [e] ’;' E —L'i E2
Q V=N =
[= =
— B 0
L fomnon \E\
tee DETAL A [ — i—aefz ' Bstd
PN E 1 | ;; A
/N TOP VIEW ~—0- X [E—|
A
BOTTOM VIEW
3

A “Z““ EVEN TERUNAL 00 TERMNAL
oooooono—t— * Ohel A

B N2 BRALLAS /N AXIVI

SIDE_VIEW

TS PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

VA OGO GNTRE WG RV T
—DRAWING NOT TO SCALE— 21-0140 K |15
[ COMMON_ DINENSIONS EXPOSED PAD VARIATIONS
PKG. 16l 5x5 | 20 Sx5 | 28 56 | 33 56| 40 56 oG e e

[SYMBOL [MIN. MAX.| WIN.[NOM] MAX | NIN. [NOM.] MAX.| MIN. | NCM. [MAX. | MIN. [NOM. [ MAX. coDEs [ e TwOM TwAx | Wan. T o Tvax.
»_[o70[075]080]070[075|0e0]070 [075]0s0 a70075]080[a70]075]as0 Tiess2 | 300 | 30 [ 320 | 300 | 310 | 220
a1 [o Jooeoos[ o Jaseloos] o fosefaos| o Josefass] o [ose[ass [Ti655-3 | 300 | 310 | 320 ] 300 | 310 | 320
a2 020 REF. | 020 REF. | 020 REF. 020 REF. | 020 ReF. Tiessi | 300 | 310 [ 220 | 300 [ 320 | 320
el lon sl mlaaln eal sl enl sl 2053 [am o [aa0]an [a] 320
£ [490]500]510]490[5.00] 510[4.90 500 [5.40 | 490 500540 [490[5.00[ 540 20554 300|310 3201300 | 340 | 320
Py 080 BSC. 065 BSC. 050 BSC. 050 BSC. 0.40 BSC. T2055°5 | 315 | 325] 335/ 315 | 325 335
«  lozs] - | - lozs] - | - lozs| - | - loes| - | = laes] - | - T2055M-5 | 315 | 3.25| 35| a15 | 325 335
L |o30]o40]050]045]055] 0.65[0.45]055 [0.65 030 0.40] 0.50] 0.30] 0.40] a 50 T2855-3 | 315 | 325|335 | 315 | 325) 335
N 16 20 28 32 40 T2655-4 | 860 ) 270|280 | 260 | 270 | £.80
ND 4 s 7 B £ Teass—s_| 260 | 270 | 280 | 260 | e.70 | 280
NE 4 3 7 8 10 T2855-6 315 | 325335 315 | 325 335
JEDEC WHHB WHHC WHHD-1 ‘WHHD-2 f— Te835-7 260 | 270 | 2,80 | 260 | 2.70 | 280
T2855-8 | 335 | 325335 315 | aes | aas|
TeessN-1 | 335 | 325|335 | 315 [3es| 335
NOTES T3255-3 300 | 310 [ 320 | 300 | 310 | 320
1. DIMENSIINING & TOLERANCING CONFORM TO ASME Y14.5M-1994, T3855-4 {300 } 310 1320 } 300 | 340 | 3.20
2 ALL DINENSIONS ARE IN NILLIMETERS. ANGLES ARE IN DEGREES. T3233M-4 | 300 | 310 | 320 | 300 | 340 | 320
3, N IS THE TOTAL NUMBER OF TERMINALS. [Toes5-5 [ 300 [ 310 1320 |00 [3u0 [320]
A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL T3239N-1 | 300 [ 340 [ 320 [ 300 [ 310 [ 320
CONFORM TO JESD 95-1 SPP-0I2. DETALLS OF TERMINAL #1 IDENTIFIER ARE T4035-1_| 340 | 350 360 | 340 | 350 | 360
OPTIONAL, BUT MUST BE LOCATED VITHIN THE ZONE INDICATED. THE TERMINAL 81 T4035-2 | 3A0 | 350 360 | 340 | 350 360

IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
A\ DIMENSIIN b APPLIES T0 METALLIZED TERMINAL AND IS MEASURED BETVEEN

025 mm AND 030 rm FROM TERMINAL TIP.
A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMVETRICAL FASHION.

COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS VELL AS THE TERMINALS.
9. DRAVING CONFORNS TO JEDEC MO220, EXCEPT EXPOSED PAD DINENSION FOR

T2855-3, T28S5-6, T40S5-1 AND T4055-2.
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