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ABSOLUTE MAXIMUM RATINGS

IN, SHDN, DRVA, OUTA 10 GND.........ccoocoivvinn..... -0.3V to +28V to LI

LDO5, ON3, ON5, ONAt0 GND ..........ccccovvrrrrrnn. -0.3V to +6V LDO Short Circuit to GND
PGDALL, DSCHG3, DSCHG5 to GND ..-0.3V to +6V REF Short Circuit to GND
CSL3, CSH3, CSL5, CSH51t0 GND .....c...cooovvvve.. -0.3V to +6V DRVA Current (sinking)
REF, FB3, FB5, FBA t0 GND.................... -0.3V to (VLpos + 0.3V)

SKIP, FSEL, ILIM to GND
DL3, DL5t0 PGND........ccccovenee

-0.3V to (VLpos + 0.3V)
..-0.3V to (VLDOs5 + 0.3V)

Multilayer PCB

BST3, BSTSto LDO5 ...

BST3, BST5 10 PGND ...t -0.3V to +34V 32-Pin, 5mm x 5mm TQFN

BST3 10 LX3 .. oot -0.3V 10 +6V (derated 34.5mW/°C above +70°C)
DH3 to LX3 ...... ...-0.3V to (VgsT3 + 0.3V) Operating Temperature Range

BST 5 10 XS oo -0.3V to +6V Junction Temperature...................
DH5 10 LX5 oo -0.3V to (VBsTs + 0.3V) Storage Temperature Range

GND 10 PGND ...t -0.3V to +0.3V Lead Temperature (soldering, 10s)

OUTA Shunt CUIrent .......ooveeiiiiciceeceeee e
Continuous Power Dissipation (Ta = +70°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 = 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

INPUT SUPPLIES (Note 1)
LDOS5 in regulation 5.4 26.0

VIN Input Voltage Range VIN V
IN = LDO5, VgsLs < 4.4V 4.5 55

. LDOS5 switched over to CSL5, either

VIN Operating Supply Current lIN SMPS on 20 36 HA

ViN Standby Supply Current INSTBY) |VS”F\:—D=,\,6V 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 = LDO5,

Quiescent Power Consumption Pa SKIP = GND, Vcsi3 = 3.5V, VesLs = 5.3V, 3.5 4.5 mwW
Vouta = 18V,
PIN + PcsL3 + PcsLs + Pouta

MAIN SMPS CONTROLLERS

3.3V Output Voltage in Fixed VIN = 6V to 26V, SKIP = FB3 = LDO5,

Mode Vouts 0 < VcsH3 - VesLs < 50mV (Note 2) 8265 3315 3365 v

I VIN = 6V to 26V, SKIP = FB5 = LDO5,

5V Output Voltage in Fixed Mode VouTs 0 < VesHs - VesLs < 50mV (Note 2) 4.94 5.015 5.09 V
VIN = 6V to 26V,OFBS orOFBS 1980 2010 2040

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

Mode (Note 2) VFB_ v
VIN = 6V to 26V, FB3 or FB5 1.990 2010 2030
duty factor = 50%

MAXIM
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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
Output Voltage Adjust Range Either SMPS 2.0 5.5 \
FB3, FB5 Dual Mode Threshold 3.0 V_L?C()f V_Lgcf v
Feedback Input Leakage Current VFB3 = VFB5 = 2.1V -0.1 +0.1 PA
. Either SMPS, SKIP = LDO5, o
DC Load Regulation 0 < Vst - Vost. < 50mV 0.1 %
Line Regulation Error Either SMPS, 6V < VIN < 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) 97.5 929 %
Minimum On-Time tONMIN 100 ns
40 %
SMPS3-to-SMPS5 Phase Shift SMPS5 starts after SMPS3 >
144 Degrees
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) VLMIT VesH_ - VesL_, ILIM = LDO5 45 50 55 mV
Current-Limit Threshold VLT Vst - Vest ViLim = 2.00V 185 200 215 My
(Adjustable) B - ViLim = 1.00V 94 100 106
VesH_ - VesL_, SKIP = ILIM = LDO5 -67 -60 -53 mV
Current-Limit Threshold vV p— -
(Negative) NEG VcsH_ - VesL_, SKIP = LDQS, adjustable 2120 %
mode, percent of current limit
Current-Limit Threshold VesH. - Vest ., SKIP = GND,
(Zero Crossing) Vax ILIM = LDOS 0 3 6 mv
ILIM = LDO5 6 10 14 mV
VCSH_ - VesL_ With respect to
|dle Mode™ Threshold \ s
IDLE SKIP = GND current-limit 20 %
threshold (VLimIT)
ILIM = LDO5 25 5 75 mV
|dle Mode Threshold v VesH_ - VesL_ With respect to
(Low Audible-Noise Mode) IDLE | SKIP = REF current-limit 10 %
threshold (VLimIT)
ILIM Leakage Current ILIM = GND or REF -1 +1 pA
Soft-Start Ramp Time {SSTART Measured from the rising edge of ON_ to > ms
full scale
Idle ModeldMaxim Integrated Products, Inc. DEIZ T,
MNMAXI/V 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 = 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
INTERNAL FIXED LINEAR REGULATORS
ON5 = GND, 6V < V|N < 26V,
LDO5 Output Voltage VLDO5 0 < ILbos < 100mA 4.85 495 5.10 V
LDO5 Undervoltage-Lockout Fault Rising edge, hysteresis = 1% 3.7 4.0 41 mA
Short-Circuit Current
(Switched over to CSL5) LDO5 = GND, Vcsis > 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
VFBA = 0.965V, VpRvA = 5V 10
FBA Regulation Threshold VEBA VDRVA = 5V, IDRVA = TmA (sink) 0.98 1.00 1.02 V
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 1/3/fosc us
OUTA Leakage Current louTA VDpRvVA = VOuUTA = 25V 50 pA
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 VREFUVLO) | Rising edge 1.8 V
FAULT DETECTION
Output Overvoltage Trip . s o
Threshold (MAX17003A Only) With respect to error-comparator threshold 8 11 14 %
Output Overvoltage Fault
Propagation Delay tovp 50mV overdrive 10 us
(MAX17003A Only)
Ogtput Undervoltage Protection With respect to error-comparator threshold 65 70 75 %
Trip Threshold
Output Undevoltage Fault .
Propagation Delay tuvp 50mV overdrive 10 us
Output Undervoltage Protection From rising edge of ON_ with respect
Blanking Time tBLANK 0 fsw 5000 6144 7000 1/fosc

4 MAXIM
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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 = ILpos5 = 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
) With respect to either SMPS error-comparator o
PGDALL Lower Trip Threshold hreshold, hysteresis = 1% (typ) 12 10 8 %
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 PA
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
DH_ Gate-Driver | > A
Source/Sink Current DH DH_forced to 2.5V, BST_ - LX_
forced to 5V
DL_ Gate-Driver Source Current IpL 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
- R | =10mA Q
On-Resistance BST BST = 10m S
BST_ Leakage Current VBgT_ = 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
is = High 2.4
ONA Logic Input Voltage Hysteresis = 600mV g \
(typ) Low 0.8
SMPS off level/clear fault level 0.8
ONS, ON5 Input Voltage Delay start level 19 2.1 V
SMPS on level 2.4
DSCHG_ Output Low Voltage ISINK = TmA 0.4 \
DSCHG_ Leakage Current High state, DSCHG_ forced to 5.5V 1 PA
High V_Lgaf’
Tri-Level Input Logic SKIP, FSEL ' \
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
MAXIV 5
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ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDO5, IRer = 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)
LDO5 in regulation 5.4 26.0
VIN Input Voltage Range VIN \
IN = LDO5, VcsLs < 4.4V 4.5 5.5
VIN Operating Supply Current lIN LDO5 switched over to CSL5, either SMPS on 40 PA
Vin Standby Supply Current INSTEY) VIN = 6V to 26V, both SMPS off, includes 120 UA
ISHDN
VIN Shutdown Supply Current lIN(SHDN) | VIN = 6V to 26V 20 HA
Both SMPS on, FB3 = FB5 = LDOS5; SKIP =
Quiescent Power Consumption Pa GND, VcsLs = 3.5V, Vesis = 5.3V, 4.5 mwW
Vouta = 15V,
PIN + PcsLs + PcsLs + PouTa
MAIN SMPS CONTROLLERS
3.3V Output Voltage in Fixed VIN = 6V to 26V, SKIP = FB3 = LDO5,
Mode VOUT3 | ) < Vicsha - VosLs < 50mV (Note 2) 3.255 8375V
- VIN = 6V to 26V, SKIP = FB5 = LDO5,
5V Output Voltage in Fixed Mode VouTs 0 < VosHs - VesLs < 50mV (Note 2) 4,925 5.105 Vv
Feedback Voltage in VIN = 6V to 26V, FB3 or FB5
Adjustable Mode VFB_ | duty factor = 20% to 80% (Note 2) 1.974 2.046 1V
Output Voltage-Adjust Range Either SMPS 2.0 55 Y
FB3, FB5 Dual Mode Threshold 3V VLng Y
FSEL = GND 170 230
Operating Frequency (Note 1) fosc FSEL = REF 270 330 kHz
FSEL = LDO5 425 575
Maximum Duty Factor DmAXx 97 %
CURRENT LIMIT
ILIM Adjustment Range 0.5 VREF )
Current-Limit Threshold (Fixed) Vumit | VesH_ - VesL_, ILIM = LDO5 44 56 mV
Current-Limit Threshold Vi | Vost - Ves, ViLim = 2.00V 185 215 "y
(Adjustable) - - ViLm = 1.00V 93 107
INTERNAL FIXED LINEAR REGULATORS
ON5 = GND, 6V < V|N < 26V,
LDO5 Output Voltage VLDO5 0 < ILpos < 100mA 4.85 5.10 V
LDO5 Undervoltage-Lockout . N
Fault Threshold Rising edge, hysteresis = 1% (typ) 3.7 4.1 V
LDOS Bootstrap Switch Rising edge of CSL5, hysteresis = 1% (typ) 4.30 4.75 %
Short-Circuit Current LDO5 = GND, ON5 = GND 450 mA
Short-Circuit Current
(Switched over to CSL5) LDOS = GND, Vests > 4.7V 200 mA

6 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 = ILD0O5 = louTa =
no load, TA =-40°C to +85°C, unless otherwise noted.) (Note 3)

VPOOL EXVIN/VEOOL EXVIN

PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS
AUXILIARY LINEAR REGULATOR
DRVA Voltage Range VDRVA 0.5 26.0 \
V] =1.05V, V =5V 0.4
DRVA Drive Current FEA DRVA mA
VrBA = 0.965V, VDRVA = 5V 10
FBA Regulation Threshold VFBA VDRVA = 5V, IDRVA = TMA (sink) 0.98 1.02 \
OUTA Shunt Trip Level 25 27 \
REFERENCE (REF)
Reference Voltage VREF LDO5 in regulation, IREr = 0 1.980 2.020 V
FAULT DETECTION
Output Overvoltage Trip Threshold ) o
(MAX17003A Only) With respect to error comparator threshold 8 14 %
Output Undervoltage Protection With respect to error comparator threshold 65 75 %
PGDALL Lower Trip Threshold mgerf:g:‘:t tfcye”or comparator threshold, 12 -8 %
= (]
PGDALL Output Low Voltage ISINK = TMA 0.4 V
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
E— i 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 \
Low 0.8
SMPS off level/clear fault level 0.8
ON3, ON5 Input Voltage Delay start level 1.9 2.1 Y
SMPS on level 2.4
DSCHG_ Output Low Voltage ISINK = TMA 0.4 \
High Vipos-0.4
Tri-Level Input Logic KIP, FSEL REF 1.65 2.35 \
GND 0.5

Note 1: The MAX17003A/MAX17004A 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 main-
tain 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
measured 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 1.1% due to slope compensation.

Note 3: Specifications from -40°C to +85°C are guaranteed by design, not production tested.

MAXI 7
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(Circuit of Figure 1, ViN = 12V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, ViN = 12V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)
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0 4 8 12 16 20 0.001 0.01 0.1 1 10 10 6 D) 9 6 10
INPUT VOLTAGE (V) LOAD CURRENT (A) 2V REF OFFSET VOLTAGE (mV)
LDO5 OUTPUT VOLTAGE OUTA OUTPUT VOLTAGE
vs. LOAD CURRENT vs. LOAD CURRENT POWER-UP SEQUENCE
MAX17003A/MAX17004A toc1
50 0 122 = - e
RN v A
49 ~
< e
g \ § g . é
S 48 E g 0
5 = \\ 0
= = —
E 47 \ 5 —
5 5 120 0
5V
46
0 E
[] ——
45 1.9
0 20 40 60 80 100 0 50 100 150 400us/div
LOAD CURRENT (mA) LOAD CURRENT (mA) A INPUT SUPPLY, 5V/div  D. LDO5, 5V/div

B. REF, 1V/div E. PGDALL, 5V/div
C. 5V OUTPUT (Vours), 2V/div

MAXI 9
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(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 WAVEFORM (ON3 = REF) (0N5 REF)
MAX17003A/MAX17004A toc1 MAX17003A/MAX17004A toc17 MAX1 7003A/MAX1 7004;\ mm
[ —1 A v aMans 20nns tatet sene v ’ -
B 5V : Y S
R ) _J 9A
0 _J b susisssiibnniisisranien 0 Pmwemd-ccoloniiiiiniindn i,
— ;

i - BVopi e . sv B 5

) o 33y Froi
0 0 c
5V D 5V D

o
o

{e

400ps/div 1ms/div ms/div

A. AUX LDO OUTPUT D. PGDALL, 5V/div A. ONS, 5v/div C. 3.3V OUTPUT (Vours), A. ON3, 5V/div C. 3.3V OUTPUT (Vouta),
(VouTa), 5V/div ON3 = ON5, LDO5 B. 5V OUTPUT (Vours), 5V/div B. 5V OUTPUT (Vours), 5V/div

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

C. 3.3V OUTPUT (Vours), 2V/div F. DL5, 5V/div

G. SHDN, 5V/div

MAX17003A/MAX17004A
7

SMPS SHUTDOWN WAVEFORM OUT5 LOAD TRANSIENT OUT3 LOAD TRANSIENT
IMAX17003A/MAX17004A toct — MAXWOUSA/MAXWOUAA IOCZO MAX17003A/MAX17UO4A 10C21
sv o _ 5A '
T A 1A
. AV
N 5
3.3V e h“’“*«:.,\__e__v B 5.0V
—T—
T C gy
5V ) t g t t t
| N S AL 5 5 MG 5
0 1A - ARV
0 [ £ T2V Fytrmhenrhma vty i ianiie ik 12v
0 O H 54 :: >l H H .. 45 0
4ms/div 20us/div 20us/d|v
A. ON3, ONS, 5V/div D. PGDALL, 5V/div A lours=1ATOS5A 5A/iv ~ C.INDUGTOR CURRENT, A.lours=1ATO3A 5AGv  C.INDUCTOR CURRENT,
B. 5V OUTPUT (Vouts), 2V/div . DL, 5V/div B. Viouts, 50mV/div 5A/div B. Vours, 50mV/div 5A/div
C. 3.3V OUTPUT (Vours), 2V/div . DL3, 5V/div D. LX5, 10V/div D. LX3, 10V/div

10 MAXIM
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34 ==
FEIEREGERE)
(Circuit of Figure 1, ViN = 12V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)
OUTPUT OVERVOLTAGE OUTPUT UNDERVOLTAGE
SKIP TRANSITION FAULT PROTECTION (MAX17003A ONLY) (SHORT CIRCUIT) FAULT PROTECTION
MAX1 7003A/MAX1 7UD4A \ocz MAX1 7003A/MAX1 7004A \0023 MAX1 7003/MAX1 7004 ch
5V
0 A A 3.3V
; P : 33V et | A A
335V Eoius T 0. SO .. \
IR MW\MJ\N'N\ . , 0
395V Bivrrtonsatiryiforvinysinbesstmness 0 o —— y
o —— “u._“
; m sl 'JU . | B
0 L W S —
R S e——
.......................... D 4
0
12v ¢
0 0 ] E 0 D
40us/d|v 100us/div 4ms/div
A. SKIP, 5V/div C. INDUCTOR CURRENT, A. 5V OUTPUT (Vours), 2V/div -~ D. DL, 5V/div A. 3.3V OUTPUT (Vours), 2V/div C. PGDALL, 5V/div
B. 3.3V OUTPUT (Vours), 2A/div B. 3.3V OUTPUT (Vours), 2V/div  E. PGDALL, 5V/div B. 5V OUTPUT (Vours), 2V/div  D. DL3, 5V/div
100mV/div D. LX3, 10V/div C. DL3, 5V/div
0.5A LOAD RLoaDs = 5Q
LDO5 LOAD TRANSIENT LDOA LOAD TRANSIENT
MAXW 7003A/MAX1 7004A loc25 MAX1 7(JUBA/MAX1 7004A ‘DE?S
i s -
TR | 5V
1 A
5.00vV - 0
A
4.95V - 15.0v
Illli- .!||illl|i|| i HHH [ERRRY’ 145V B
100MA o e
........... B 120V
C
0 1 4 1.9V
20us/div 20us/div
A. LDO5 OUTPUT, 50mV/div A. LOAD FET GATE, 5V/div C. AUX LDO OUTPUT (Vouta),
B. LOAD CURRENT, 50mA/div B. AUX LDO INPUT, 0.5V/div 0.1V/div
0TO 150mA LOAD TRANSIENT
MNMAXI/V 1
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i 55 AR

U

E=q

2113

1

ONA

WELDO r—T IV AN, ONAA' O—ICEREISNTU\DIFE. OUTAIZ/N\A A 2 E—F U RITIEW.
2RTA— RNy UHIENT A =TI ENET, ONAANAICEREESNTU\DIBE. I hO—5
I3MBILDOZ A 2 —TILL & T,

DRVA

HBILDO b S VP XA I X=X RS A /N, DRVAZPNp/NT— h SV D ZZDNR—UIHEHHEL TS0,
NR—=2ET I YHOBIZEB0QDTILT Y THMAEEHEL T ZE 0,

ILIM

E—2BRAIRZL Y 3L KBE, ILIMALDOSICIIL7 Y TS NTINBI8E. BAFIRIL Y
LA REFT A N TEOMVICRY 9, IIZE— KOBA. CSH_ECSL_OBDEBHBIEZ LY
23l KI30.5V~2.0VO&BE T ERICILIMOBED 1/10IC8 W £ 9, 50mMVDT T 4 )b MEAD
PEZOOUY 22w 23 RIFKV pos - VT,

vy IO UBIEIAT . VarpnASSHDNADIL R Ty 2 M)y TNV ENMEE. 7/31 S
SHBBERBUAD vy I E— RIZEITL T, Vagpgh'SHDNAAL LY MUy TNV % EE

DETEEEBRELEEA. BBEENICTDICIE. SHDNZV|NICERL TS0, ERAEEEN
L CSHDNZV|\ICHEHR T DT EICK DT, BREARBGEREEO VI T7 U M EERIT DI ENTEET,

ON3

3.3V SMPSA =TV A, ON3%/\A|CEFEI 22 & T3.3V SMPSAHf r—T L&, ON3%

ICEREN Y © 2 & T3.3V SMPSHY T s E—Tlean&E 9, ONSAREFICERSNTI\DIHES. 5V
SMPSHILF 2L —2 3 VCEEL/%T3.3V SMPSHAEI L £ T CBERY — ) AL ETYF
Z )Y bTBICIE. ONSZIU T T AV LANVATICEREI L T2,

ON5

5V SMPSA #—T )L AB. ONSZ/N\AZEREN T & & THY SMPSH 2—T )b, ONS&ZEO—
ICEREN S © & THV SMPSH' T+ E—TILENE T, ONSHREFICERENTIVDIBE, 3.3V
SMPSHILF 2L —2 3 UIZEBEL /= THY SMPSHYAEI L £ CBIEER Y — ). TAIVNTYF &
Uty b9 BICIE ONSZD U TZ T A4 ML ANILIATICERBL TS0,

REF

2.0V 77 LU REEEN. ONpFUEDES I v o aAVF Y TREFE7ZFOT TS RIZ/INA
INZALTL S, U772 RUIABEFTICH L TEASOUAZY —Z L £, REFICERZIEHR
L7=8E. REFOAFGLF1L—2 a3 BEICLEN D THABEEDORBREMNMETLET, Y XTLN
SHDNZO—(CBRE L /=BG, U7 7L RAIovy hF O LET,

GND

TFrOJIZU R, BRIV ZR—X /8 RZGNDICEHRL TS EE 0,

FSEL

BUREGERIRA S, ZD3LNIDOD Y I AACEDT, AV MA—SDRA Y F U IRBRBZESREL
&7, LDO5. REF. F7zIIGNDIZEHEL T, DATOERER Ay F U IRRBZEIRL T ZS0y e
LDO5 = 500kHz. REF = 300kHz. GND = 200kHz,

10

%)
X
T

INIVRZARF Y THIEA . &/ 14 ZDa5IPWMEIEZTHhHESICIE. LDOSICERL TS\, BE
FIFICE ./ 1 OB/ IV RE Y TEtEE{THhEDICIE. REFICEHRL TS, BAARKICS
WMEROBE/ L2 2y TEMEETHERICIE. GNDICEHRL T B0, EEIIE. SKIPOBRE
ICEBRELSBICEK/ A XD/ 2Ty TE— I\(@“?Zﬁoé SKIP = REFICEBE L& EBAL)ICH
Fd, SKIPDEEIZ. FSMPSHALF 1L —2aVICBELBRTEMICHEYET,

11

FB5

5V SMPSH®D 7 1 — R/NY I AN, Tty hOSVEADIBE. LDOSICHEFGL TS ZE L, A
E— RTlE. FBSIF2VICRELENE T,

12

CSH5

5V SMPSHMDIEDERRHEAT . EBRBRERFDIEDRFICEEL TIZS . R7IC. SHBEED
BRHIBA I IIEIBRDA 25U SDCREHZFER T 22BADERRESXZRL T T,

13

CSL5

5V SMPSHMDHENRHE LUBDERBEAD. REO Tty NV 1 — RNy IR ERZER
I51BE(FB5 = LDO5). I bO—SI3CSLSZFER L CHNBEEZBHL T, BRBEEZEFD
BOHRFICHERL T EE L, CSLAIE. LDOSDT— M MS Y TANELTEHEELE T,
MAX17003AMI5E. CSLSA-7VETEISDZFHIET D7coHIC. CSLEEGNDDEICT 3 hF—
FAF—REERL TS0,

14

DSCHG5

5V SMPSED7ZF—T7> KL A VDMEAN, ONSA O—DIHBEDSCHCSIZO—ICBREIEN T,
SMPSS5MHNZMEBL &Y, DSCHGOII T # IV bRHETFTEHO—IZE &I, DSCHGS &
SMPSSEDHDDEICAT QPAEDEMZ T L TS0,

12

MAXIN
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i FERAA (R =)

¥ E24 1 HaE
5V SMPSDT—Z 754 > A7 4. MAX17003A/MAX17004A13, LDO5EBSTSM

15 BSTS BICEHRESNLET IR ZAYFERBLTNET, RNUIRTEDICMIT IV T UHICEREL T
<72l

16 DH5 5V SMPSD/N\AHA R4 — b RS A/, DHEDZ A > J&HEIILX5~BST5 T,

17 LX5 5V SMPSDA > 5 0 Z 1. LXD&EA VT IIDIA Y FAINIEGRE L TLIZE 1 LXSIFDHS/\ 1
YA RT—b RSANDEERERL MILELTHRELE T,

18 DL5 5V SMPSOO—4 A K5 — ~ RS A /N, DLED R A > J&EIFPGND~LDO5T Y,

19 PGND BRISVR
SVREUZ7LFa1L—5HA. 4.7uF (min. TuF/25mA)D AV F U TINA/NZAL TS0,
DL_O—H KT — bk RZA/\, DH_N\AHA R RSA/XBSTRA v F#EH), PWMI> ~O—7,

20 LDO5 A2y, U772 BLUABEREISHL T, 2E<EE100mAZMIEL &9, CSL5A4.5V
ZEEIY, MOV IT MR- PMERETLTCNDBE. VZ7LF1L -0 vy IO LT,
EREFHER200mMADT QDR A Y FZT L TLDOSHCSLOICE S NE I,

o1 N 25— K7y TEEHIOLDOSHESV Z7LF 1L —F DA, ICOEL ICEREL/-0.22uF
MEDEZ Iy o FT U TPGNDIZ/NA /NI LTL 2S00,
SMPS3EKUSMPSEDA—T > KL A 2D/IXT—2y KA, SMPS3&/z(ESMPS5DW I Ih D

oo PGDALL | EANERZLFIL—232R1 2 %E10% (typ) METESH. ONSE/IIONSOLT A
O—mig&. PGDALLA'O—ICEREISNE T, SMPS3ESMPS5D@EAA L-F 1L — 3 VIRED
1B&. PGDALLIINA AV E—F 2V RUZBIET,

23 DL3 3.3V SMPSOO—H A K5 —k RS /X, DL3DR A > J&EIIPGND~LDO5TY

o LX3 3.3V SMPSDA > 5 U 5 ¥kt. LX3EA VT IIDAA Y FRANIHERL T IZE 1, LX3IFDH3
NAYART—= b RSANDEERERLAILELTHELE T,

25 DH3 3.3V SMPSD/\AH A R — bk RS A /\EH, DH3DZ 1 > J&EIFLX3~BST3TT,
3.3VSMPSDT =X b T 54 T AT TR, MAX17003A/MAX17004AI3. LDO5&BST3

26 BST3 DOBICEFREINLET I MZA v FERBLTNET, BRSSO TS8R L
TLlZEby,
3.3V SMPSH®DA—T> RLA VDMEHE . ON3A'O—DIEEDSCHG3IZO—IZEREI TN T,

27 DSCHG3 | SMPS3DHENEMBL &9, DSCHG3E T #)L hRETTEHEO—IAY &9, DSCHG3ESMPS3
DHEDDBIZAT QLA LD/ ZZHE L T ZE N,
3.3V SMPSHOEAREELVOBDEREL, WEDO Tty h3.3V7 1 — RNV ONEREER

28 CSL3 92155(FB3 = LDO5), I hO—SI3CSL3ZFEARL CHNBEEZREL XY, BREHRFD
BOmFICERL TS0,

o9 CSH3 3.3V SMPSEDIEDERBEHEAS . BREEZRFOEDHFICEREL T IZE 0, B7IC. SBED
BRI IFEIBRDA YU SDCREHZFER T 22BEDEREE AR ERL T,

30 FB3 3.3V SMPSE®D 7 « — R/N\Y I AR, BIEDI.IVEADIFE. LDOSICEHKL TS, AR
E— RTlE. FB3IF2VICREILSTNE T,

MAXI
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imFERAA (K =)

I F =1

31 FBA HEILDO T 1 — R/INY U AN, OUTAE 7 FOT TS5 FOBICIEMDESRZHERL T, M =7
LF2AL—5DHEABEERBL T ZE 0 FBAIFTIVIZRELLENE T,
AIZEEE ) LT L —FHEP. TpFMEQUF/25mA) D27 2 TOUTAZGNDIZ/ XA /N2 L
TLZEl\ DRVA < OUTADIBE. 2R7 « — R/XNy IHINC K DT 1usMEDLSAY b U HEh.

30 OUTA I bO-ZICHBBERI T U OBEREZMHIL I, DRVAN2EVZ EEID/I5E.
MAX17003A/MAX17004AIZOUTAD10mAL ¥ > h&aA 2—TIL LT, S ZDRNA V5D
FURKOTCERIAVT VYA BRIELANIVETLERETDDOZEBEL &I, ONAZ/N\AICEREIT D
ZEEDT, UZTPLFAL—F RIANE2RT 1 — RNy THIED A —TILEnE T,

EP EP TIORR=ZR/IXNY R, BRALIZAR—XRNY REFFOTISY RICERGLTES

®1. BEFITVT—2aDBROER

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

CIN_, Input Capacitor

(3) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

(3) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

5V OUTPUT

Cours, Output Capacitor

2x 100pF, 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
N, Low-Side MOSFET International Rectifier International Rectifier
IRF7807VD1 IRF7807VD1

3V OUTPUT

Couts, Output Capacitor

2x 150pF, 4V, 35mQ
SANYO 4TPE150MAZB

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

L3, Inductor

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

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

Fairchild Semiconductor

Fairchild Semiconductor

. . FDS6612A FDS6612A
N, High-Side MOSFET International Rectifier International Rectifier
IRF7807V IRF7807V
Fairchild Semiconductor Fairchild Semiconductor
) FDS6670S FDS6670S
N3, Low-Side MOSFET International Rectifier International Rectifier
IRF7807VD1 IRF7807VD1

14
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* < INPUT (Vi)
IN
SECONDARY
DH3 DH5 T o OUTPUT
AUX
4.7uF
BST3 BSTS
3.3V PWM 5V PWM
OUTPUTCT L3 L T ouTPUT
O””g DL3 DL5 % Cours
PGND
GND
[ ]
[ |—4'
CSH3 CSHS 0
022uF 2 13 0.22uF
. csL3 csts .
03 L 1T o
10000F T M P— L to00pr
- REF g 11 B
(300kHz) FSEL FB5
_|:| }—E REF r3 |2
—L_" " Cper 20
SN LD05 & » 5VLDOOUTPUT
Cioos
SECONDARY MAXIMN %; 4.7uF
OUTPUT MAX17003A
MAX17004A
DRVA S LU
12V1D0
OUTPUT OUTA
CONNECT
TO5V OR 3.3V
FBA -
= Re 100k
10kQ »
PGDALL ° » SMPS POWER-GOOD
RS
. 470
A DSCHG3 Vv P~ 3.3V PWM OUTPUT
1 5N
5
P My L 1 AN > 5V PWM QUTPUT
6 R9
> ONS 470
 om
%7 POWER GROUND
L awaLoc arouo SEE TABLE 1 FOR COMPONENT SPECIFICATIONS.

1. BEF T r—3 VA

MAXI 15
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MAX17003A/MAX17004A

/=h7v232E21—5H, SHE.
29y Filif), X128 HFI> FO-5

R2. GhamA—Hh—

SUPPLIER WEBSITE
AVX WWW.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 WWWw.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
0

MAX17003A/MAX17004ADIEET T ) r— 3
EEEDIE. /—r TV oI EI—FDAAVEIR
T—MICERSTNSD5V/5AE3.3V/EAZERL T,
ANEREFEFHEEISI7TV~24VTT, BE@RDERICDINT
IIFR1%Z. B A—H—ICDNWTIIR2ZTELZS 0,

MAX17003A/MAX17004Al3. EEBEERAICFEETS
NE22o0A 5 ) —JENBERRMDR T T
DYV O—ZERELTCNET, R#ERA>5)—T
EERAT D7 —FTUF v ICK D TEEDEENREE
EShe ADAVTUFD ) v TV BEENE Y, 1D
DOARELDOE. F—T 754 THOVERZERL T,
MAX17003A/MAX17004Al3. 3.3VDF—T7>4
TEROERFZIIREN12VI R T LEBROREE
T271eODAZEHDDMEILDOZMBA TINE T,

BEE5V) =_7L¥1L—%(LDO5)

AR —Z7LF1L—213. Uty hOSVIEERE N
ZELE T, LDOSIEAMIIITMOSFETHDT — k K2
ANNDFEEETL. SMPSFHO7a> ~O—>, U
T7LUR BROOD YO TOYIICRER/INA T R
BERZRMHELE T, LDOSIE. MOSFETY — ~EFEI A S
CABEIUARTDEFICHEBLEET100mMAZHEIE L
F9. MOSFETZ — hERENE. XAy F TR E
SMFIFTMOSFETDEIRICIKH LT, BHEIFEMA~50mA
DHEETEHL XTI, TEGTRECOREMZRITD
fzI2. LDOSE4A. 7TuFAEDEZ Iy o7
(BE25mAZ W TUF) T/XA /N2 L TL2E 0,

MAX17003A/MAX17004A SMPSO > bO—Z1d.
BEADANEBRUNY T EEISACT I THZ)IIMAT.
BVDINA 7 AEREZREELE T, ZDEV/NA 7 AE

16

B, 3> ~O—-Z0RBESVU 7L Fa2L—%
(LDOS)IC K> TERENE T, COT—MRA KISV
RLDOICK DT, I hO—ZIIBEIMTEREI TS &
NCEFXd, =M RSA/NDANEREIZ. BESVD
JZ7LFa2L—7HAD(DOS)IC#EHNET, =D
7=, 5V LDOERIZLDOS (PWMIY hO—2)B &K
O — MR EBHERIETD2RELDH Y. ROBXH
ERNEBERENZET,
lgias = Icc + fsw (Qaow) + Qa(HiGH))
= 5mA~50mA (typ)
ZZ°C. ICCLiO.7mA (typ)\ fgwth’r‘yg‘\/ﬁ‘Eﬁ&?ﬁ(\
Qoow)EQaHicH) E MOSFETDF =52 — D
Vos = BVCORY — NBFHEDHE LOHIRETT,

SMPSHSLDOANDT—FZR Sy 7tIEZ
BVDAA VHABEHLDOST— I Sy THEX
2Ly ma)REERY, "DV TRMII—MERET
LTWBFBE. RED1Q (typ) pF+ *ILMOSFETIC
KD TCSLEALDOGICAEE S . ENEEIRFICLDOS
DZ7LF1L—FHo vy hIdorEanEzd, I
ICEDTTFNA I TR I Ty Tan, /NyFl)
Mo Z7LFaL—5%&N L TTIFE<5V SMPSHE A
(CSLB) o ABEIERS LUABSBFANDIRENTTHN
F9, 7— MR MY TIE. KBICHEAIMBENIZT
LFaL—5DRHIICEHEIO%NDZ Ay FE—R
V—ANDBRETHIEICELDT. vy REREAS
BRICERITOSBNHEZB®RELEZ I, LDOSHAN
SCSLOADEYIB AT, BARENITTIOOMANR S
200mAICEBRL 9, ONGZO—IZERE L 1=1BS.
> hA—ZIBESICT—MR 1\5‘y7°2/r‘y71é%“4
-7 L. 5V LDOEBA *—TILLET,

27 L > RX(REF)

2V ) D7 LV RSREEEBFOZEE (T L T+1%D
BEZRATCL\DIH. REFIIEBED X TL) T 7
L>2ELTHIBEY, O 1uFAEDEZ T v oY
T TREFZGNDIC/NA/XZLTLEE Y. 2D
Uo7 L2213, ASEaREICH L TEAS0pADY — 2
PLOBUAD L o HESR—FLET, X414 2SMPS
DEHEFEICEBL TCIERICEREDAHENEREIND
BEIZ. VI 7L RIBFEEHELLENTLSIEE 0,
D77l R CamzZGELIZIES. U7 7LD
afFlLFal—TariEEDESH. LDOS. CSL5
(OUTH). CSL3 (OUT3). KLU OUTAOHADEBEA
HIMNETFTLET,

SRFLALX—=TII+¥ Y bF D (SHDN)

MAX17003A/MAX17004A%KEH vy T
JRREIC 9 BICIS. SHDONAERASHONAAII R Ty
Ny TLARIVEIENEEICEEEIL TS0, OV
FO—SI3. 2y hFY U E— RTIISLADBE S HE

MAXIN
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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 L.DO5 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
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MAX17003A/MAX17004A
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&4. FSELDOEREDR

FSEL SWITCHING FREQUENCY (kHz)
LDO5 500
REF 300
GND 200

BB E &R (FSEL)

FSELANT. PWME—RDRAYF U ITERE =R
RLUFET, REAIZ, FSELOERICEDLK XA Y F T
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BEEBERNNSONTILNSR—FTIVEETIE. Zh
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Uy FIBEDSO%EIFRO—TMEZDN) Y T
NIVEWIEL B E9, PWVMEIECERENE) DIHFE.
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5/ =TV oFTIVT—2a3 DBENTI—T AL
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BEARIESNE T, DH_.OTO—FT 14 IN\AHA
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BINDDITF LT, DL_OFHIZR F?/f/VLI@ZHE
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ERBICEET D/=ICIE. DLLBXUDH _RZ14/30's
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FEFIAZEOD>TNDICENDHST . MAX17003A/
MAX17004ADEHEEERAMOSFETD Y — &7 7 |
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SMPSH' T4 E—TILENTI\BIBEE(ON3F/=IZON5
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FAULT
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&®R5. BFE— FOREHEER

MODE

CONDITION

COMMENT

Power-Up

LDO5 < UVLO threshold

Transitions to discharge mode after VN 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
(MAX17003A)

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 ONS3 < startup threshold,

Standby SHDN = high DL_ stays low. LDO5 active.
Shutdown SHDN = low All circuitry off.
Thermal Shutdown Ty > +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.

SMPSHANZDRML F2L -3V RA Vb &
10% ~ESH. SMPSOWEIBEET # )L MHEET
2h. FZIEON_MSHDNAO—ICHED/ZFR T,

PGDALLIEO—IZE £9,
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S FEAEDT T r—232TlE 100kQD TV
7 TIEMTEICEEL X T (REESR).

7#I MRE
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BED111%% EEY . OVPREL A —TILENT

ahO—ZR7#INZVvFEEY ML
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I F—HERERT. OVPHRLELBEBICEEISH
ITHREEDHENEENEELEFT, BFHNEDEEIC
WIBMUEEHBZ TLEMESIE. EaEIS > TE
LTEMETD/NT—23y hF—F 1M F—REHID
WiEEICREL TS\, BEEDRERREED
TeRE(UNA T RMOSFETORA& 4 &) Wit Ligs
. NYTFUNMEBLET, H5—HDEANIT. DL %
O—(CEBILImRRETY 7 hEHEZERBL T
Dy RNTOVENEY, JAINKNTYFEDIUTL
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LX_ CeqR1 = _LesL

N RSENSE

Cour
DL_ DL

PGND

CSH_
CSL_
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---------------------- Cour S i S
D, g ROCA = Ceq [Rw +R2]

LX_ L 4
NL

DL_

PGND

CSH_
CSL_
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F9, ZOHR., I>—J/NXL—FH[EDTIED
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TEOHANRIREREC IBENHUET, 2L
RHIIBEIIBUICERSNEZITH. HHOEBEEHIFEE
FEBACERFIITRIDIEEEHD FT,
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5.0

vs. INPUT VOLTAGE

45
40 ff

A

3.5

IN PHASE
|

IRms (A)

3.0 [—50/50 INTERLEAVING

INPUT RMS CURRENT FOR INTERLEAVED OPERATION:

2.5
s [\ A
1.0 / 40/60 OPTIMAL
’ INTERLEAVING
0.5 f f
N
6 8 10 12 14 16 18 2

Vin (V)
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TWE9d,

MAXI

BV FRORIIDNANEBINCHFEET DR
TLATC—RMICEETDBEROT—JBRICTTD
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CONNECT THE . [REREE RN

EXPOSED PAD TO ~|>
ANALOGGND  [S~a 0O

O
o0 o) VIATO POWER
o GROUND
CONNECT GND AND PGND TO THE
REF BYPASS CONTROLLER AT ONE POINT
CAPACITOR ONLY AS SHOWN
SINGLE DUAL
n-CHANNEL ﬁ%g'g'ﬁﬁiﬁ%gﬂggs L n-CHANNEL
. MOSFET
MOS8 RESISTOR

INDUCTOR

HIGH-POWER LAYOUT

(REFER TO THE EVALUATION KIT)

INDUCTOR

00 H e
o LX
H o1 DL
~
o 9 b {eH=%
INPUT
o[ . o)
o) ouT o) fe) le)
o| Cout |o
GROUND OUTPUT OUTPUT GROUND

LOW-POWER LAYOUT

©9. PCBLA 7% h
6. MAX8744/MAX8745&MAX17003A/MAX17004AM#HEE L DRESR

FEATURE MAX8744/MAX8745 MAX17003A/MAX17004A
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 4 o .
(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. DSCHGS 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 (MAX17003A only).
PGOOD3: Power-good indicator for SMPS3. PGDALL: Power-good indicator for SMPS3 and SMPS5.
Power-Good | PGOOD5: Power-good indicator for SMPS5. iy .
PGOODA: Power-good indicator for the auxiliary LDO. Auxiliary LDO does not have power-good indicator.
F v e

TRANSISTOR COUNT: 6897
PROCESS: BICMOS
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NYr—o
(COF=52—bDINyT—UHIE. BHOAZRERBLTWEWNVEEDRHY ET, BFHO/NYT—IA8FIBRICDINTIE.
japan.maxim-ic.com/packages #Z B L T /2& |\, )

2
D2 A L
’ . =
r—n/a—» — x| —~|I D2/2 =
MARKING — : | oo UiU o J_L|I:,_|_ EZL}
\AA%FAA E/2 =
| l o Eere
g—— 1 E [BNE-D X [e] S —-—+— E——LE E2

\Q I,/ =

! (=

I-= =S

123 / P e 1,
PIN # / DETAIL A SN
1D,

A TOP VIEW op-1) X[€)

BOTTOM VIEW

2

(R IS OPTIONAL)
‘I\_ﬂm

T — @ |—:\ERM|NAL w
SEATING | [7To0]E] ——

N LD—D—D—D—D—D—D—D:_IZ-_L_l_l__A [Sooec] A
g e N AKXIWVI

SIDE_VIEW x
PACKAGE OUTLINE,
16,20,28,32,40L THIN @FN, S5x5x0.75mm
[APPROVAL [DOCUMENT CONTROL NO.  [REV. | {
—DRAWING NOT TO SCALE-— 21-0140 M A
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o oS po
g W >HRE)
v (COF=52—bDINYT—URIE. BHOAZRERBLTWEWNVEEDRHYET, BFHO/NY T —IA0FIBRICDINTIE,
° japan.maxim-ic.com/packages S B L TS, )
h COMMON DIMENSIONS EXPOSED PAD VARIATIONS
L PKG. 16L _ 5x5 20 S5x5 | 28L S5x5 | 32L 5x5 40L_ 5x5 PKG D2 E2
* SYMBOL | MIN.|NOM.| MAX.| MIN. | NOM_[MAX.| MIN. [NOM.] MAX.| MIN. [NOM.|MAX.| MIN. [NOM.[MAX. COmES i Tnon Toax T T o THax:
Ao [070]0.75| 0.80]0.70 [0.75] 0.80] 0.70 [0.75 | 0.80 [0.70 | 0.75[ 0.80 | 0.70 | 0.75[ 0.80 Tes52 | 300 | 320 | 320 | 300 | 330 | 320
< Al 0 [002]|005| 0 |oo2[005| 0 |oo2{005| o [oo2]|00S| 0 |oo2|oos T1655-3 | 3.00 | 310 | 3.20 | 300 | 310 | 320
a2 020 REF. 020 REF. 0.20 REF. 020 REF. 0.20 REF. Ti655-4 | 219 | 229 239 | 219 | 229 | 2.39
E o 0.25]0.30 [ 0.35/0.25[0.30 | 0.35] 0.20 [0.25] 0.30] 0.20] 0.25[ 0.30 [ 045 [0.20 [ 0.25 Tiesn1 | 200 | 210 | 320 | 300 | 310 | 320
D 4,90]5.00 | 5.10 | 4.90|5.00 | 5.10 {4.90 | 5.00 | 5.10 | 4.90] 5.00 | 5.10 |4.90 | S5.00 | S.10
E 4.90]5.00 | 5.10 [4.90]5.00 [ 510 [4.90[5.00 | 5.10 | 4.90[ 5.00 | 510 [4.90 [ 5.00| 5.0 T2055-3 | 3.00 | 310 | 320 ] 3.00 | 340 f 320
e 0.80 BSC. 065 BSC. 050 BSC. 050 BSC. 0.40 BSC. T2055-4 | 3.00 | 3.0 | 320 | 3.00 | 340 | 3.20
K 0.25]| - - loes| - - loes| - - loes| - - 0.25| - - T2055-5 3.5 | 325] 3.35| 315 | 325| 3.35
n L 0.30 | 0.40 | 0.500.45]0.55 | 0.65/0.45 |0.55 | 0.65| 0.30| 0.40| 0.50 (].30' D.40|0.50 T20SSMN-S| 315 | 3.25| 3.35| 315 | 3.25| 3.35
° N 16 20 28 32 40 Te855-3 | 345 | 325] 3.35] 345 | 325 335
ND 4 5 7 8 10 Teg55-4 | 260 | 270 [ 2.80 | 260 | 2.70 [ 2.80
° NE 4 5 7 8 10 12855-5 | 260 | 270 | 280 | 260 | 2.70 | 2.80
N JEDEC WHHB WHHC WHHD-1 WHHD-2 - T2855-6 | 345 [ 325/ 3.35[ 345 [ 385[ 335
T2855-7 260 | 270 | 2,80 | 260 | 2.70 | 2.80
. NOTES: Tesss-8 | 315 | 325[3.35( 345 [ 325[ 335
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994, T2855N-1 | 315 | 325] 3.35 | 345 | 325 | 3.35
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255-3 | 3.00 | 310 | 3.20 | 3.00 | 30 | 3.20
3. N IS THE TOTAL NUMBER OF TERMINALS. T3255-4 | 300 { 3.10 {3.20] 300 { 310 | 3.20
/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL T3255M-4 | 3.00 | 310 | 3.20 | 3.00 | 310 [ 320
CONFORM TO JESD 95-1 SPP-012. DETAILS DF TERMINAL #1 IDENTIFIER ARE T3255-5 | 300 | 310 [ 320 [ 300 [ 310 [ 3.20
DOPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 T3255N-1 | 3.00 | 310 [3.20 [ 3.00 | 310 [ 320
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE. T4055-1 | 3.40 | 3.50 | 3.60 | 3.40 | 3.50 | 3.60
DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN T4055-2 | 3.40 | 350 | 3.60 | 3.40 | 350 | 3.60
0.25 mm AND 030 mm FROM TERMINAL TIP. 1405501 | 3.40 | 350 | 3.60 | 3.40 | 350 | 3.60
ND AND NE REFER TO THE NUMBER OF TERMINALS DN EACH D AND E SIDE RESPECTIVELY.  [uoecuem T o T oo Toe0 | 240 | 250 | 360

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9

DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3, T2855-6, T4055-1 AND T4055-2.
WARPAGE SHALL NOT EXCEED 0.0 mm,
1. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. »,
E NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. /VI/J‘I/VI
ITLE:

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, 0.05.

TE:
14, ALL DIMENSIONS APPLY TO BOTH LEADED ¢-) AND PbFREE ¢+) PKG. CODES. PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, Sx5x0.75mm)
[APPROVAL [DOCUMENT CONTROL NO. REV. 2
—DRAWING NOT TO SCALE— 21-0140 M A

VEIL- DN HFATH T141-0032 REHBRIIRKIF1-6-4 KIF=1—27 1 458 20F  TEL: 03-6893-6600

MaximidZ2ICMaximE R ICHRA EFNEBUADEEROERICDWVC—IEEEBWWVIRET ., BBFHF A AFHEEENTHEE A,
Maximl3REls P EL<BRBRUAHEZEE T SEMNZERLIT,

36 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2007 Maxim Integrated Products MaximldMaxim Integrated Products, Inc. DEEEHZECT I,
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