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ABSOLUTE MAXIMUM RATINGS

IN, SHDN, DRVA, OUTAt0 GND.........cocoooiiiiinnn -0.3V to +28V
LDO5, ON3, ON5, ONA 10 GND .....ccooviiii -0.3V to +6V
PGDALL, DSCHG3, DSCHG5to GND ..o -0.3V to +6V
CSL3, CSH3, CSL5, CSH5t0 GND ..o, -0.3V to +6V
REF, FB3, FB5, FBAto GND.................. -0.3V to (VLpos + 0.3V)

SKIP, FSEL, ILIM to GND
DL3, DL5 to PGND..............

-0.3V to (VLpo5 + 0.3V)
-0.3V to (VLpos + 0.3V)

BST3, BSTStoO PGND ..ot -0.3V to +34V
BSTB 10 LX3 ..ot -0.3V to +6V
DH31to LX3 ..... -0.3V to (VBsT3 + 0.3V)
BST5 10 LX5 .o -0.3V to +6V
DH5 10 LX5 i -0.3V to (VBsTs + 0.3V)
GND to PGND ..o, -0.3Vto +0.3V

BST3, BSTS LDO5 ...t -0.3V to +0.3V
DO Short Circuit to GND Momentary

REF Short Circuit to GND Momentary
DRVA Current (SINKING) «...oooviiiiiiice e 30mA
OUTA Shunt CUITENt ... 30mA

Continuous Power Dissipation (Ta = +70°C)
Multilayer PC Board

32-Pin, 5mm x 5mm TQFN

(derated 34.5mW/°C above +70°C) ........ccoovvvvvrnnn. 2459mW
Operating Temperature Range
Junction Temperature...................
Storage Temperature Range ..o
Lead Temperature (soldering, 10S) .......ccccoovvviieiianeanne. +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 = LDO5, IRer = ILDO5 = louTA =
no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +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 \
IN = LDO5, VcsLs < 4.4V 4.5 55
VIN Operating Supply Current lIN ;I,\D/l?,g (S)Vr\]”tChed over to CSLS, either 20 36 pA
ViN Standby Supply Current IN(STBY) l\g:jDT\IGV 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 Pa SKIP = GND, VesL3 = 35V, VesLs = 53V, 35 4.5 mwW
Vouta = 15V,
PIN + PcsL3 + PcsLs + Pouta
MAIN SMPS CONTROLLERS
3.3V Output Voltage in Fixed VIN = 6V to 26V, SKIP = FB3 = LDO5,
Mode Vours 0 < VosHs - VesLs < 50mV (Note 2) 8265 3315 3.365 v
- VIN = 6V to 26V, SKIP = FB5 = LDO5,
5V Output Voltage in Fixed Mode VouTs 0 < VesHs - VesLs < 50mV (Note 2) 494 5.015 5.09 V
VIN =6V to 26V,°FBS oroFB5 1980 5010 5040
Feedback Voltage in Adjustable Veg duty factor = 20% to 80% v
Mode (Note 2) - =
VIN = 6V to 26V, FB3 or FB5 1990 2010 2030
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 = LDO5, Irer = ILDO5 = louTA =
no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

T Ei1C 2 for

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Voltage Adjust Range Either SMPS 2.0 55 V
FB3, FB5 Dual-Mode Threshold 3.0 V_L??f V}g?f v
Feedback Input Leakage Current VFB3 = VFB5 = 2.1V -0.1 +0.1 pA
. Either SMPS, SKIP = LDO5, o
DC Load Regulation 0 < Vost - VesL < 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 \
Current-Sense Input Leakage CSH3 = CSH5 = GND or LDO5 1 e UA
Current
Current-Limit Threshold (Fixed) VM VesH_ - VesL_, ILIM = LDO5 45 50 55 mV
Current-Limit Threshold VLMIT Vet - VosL ViLim = 2.00V 185 200 215 Iy
(Adjustable) - - ViLim = 1.00V 94 100 106
VesH_ - VesL_, SKIP = ILIM = LDO5 -67 -60 -53 mV
Current-Limit Threshold v p— i
(Negative) NEG VesH_ - VesL_, SKIP = LDQS, adjustable 120 %
mode, percent of current limit
Current-Limit Threshold VesH. - VesL_, SKIP = GND,
(Zero Crossing) Vax ILIM = LDO5 0 s 6 mv
ILIM = LDO5 6 10 14 mV
VesH_ - VesL_, With respect to
|dle Mode™ Threshold \ s
IPLE KIP = GND current-limit 20 %
threshold (VL imIT)
ILIM = LDO5 2.5 5 7.5 mvV
Idle 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
Idle Mode /2 Maxim Integrated Products, Inc.{JF#x -
M AXI/W 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 = ILDO5 = louTA =
no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +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 VLDOs 0 < ILpOS < 100mA 4.85 4.95 510 V
LDOS5 Undervoltage-Lockout Fault - SN
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 \
LDO5 Bootstrap Switch Resistance LDO5 to CSL5, VesLs = 5V, 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 =1.05V,V =5V 0.4
DRVA Drive Current FeA DRVA mA
VEBA = 0.965V, VDRvA = 5V 10
FBA Regulation Threshold VEBA VDRvVA = 5V, IDRvA = TmA (sink) 0.98 1.00 1.02 \
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 VEBA = 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 VDRVA = VOUTA = 25V 50 pA
REFERENCE (REF)
Reference Voltage VREF LDO5 in regulation, IRgr = 0 1.985 2.00 2.015 V
Reference Load-Regulation Error AVREF IREF = -5pA to +50pA -10 +10 mV
REF Lockout Voltage VREF(UVLO) | Rising edge 1.8 \
FAULT DETECTION
Output Overvoltage Trip With respect to error-comparator 8 11 14 o
Threshold (MAX17003 Only) threshold °
Output Overvoltage Fault )
Propagation Delay (MAX17003 Only) tovp 50mV overdrive 10 HS

4 MAXIMN
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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 = ILpos = 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 Undervoltage Protection With respect to error-comparator 65 70 75 %
Trip Threshold threshold °
Output Undevoltage Fault )
Propagation Delay tuvp 50mV overdrive 10 us
Output Undervoltage Protection From rising edge of ON_ with respect to
Blanking Time tBLANK fw 5000 6144 7000 1/fosc
. With respect to either SMPS error- o
PGDALL Lower Trip Threshold comparator threshold, hysteresis = 1% (typ) 12 10 8 %
) Falling edge, 50mV overdrive 10
PGDALL Propagation Delay tPGDALL — - HS
Rising edge, 50mV overdrive 1
PGDALL Output Low Voltage ISINK = TMA 0.4 \
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 3
DH_ Gate-Driver Source/Sink DH_ forced to 2.5V, BST_ — LX_ forced to
IDH 2 A
Current 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- RasT lasT = 10mA 5 Q
Resistance
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
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 11 25 Q
DSCHG_ Leakage Current High state, DSCHG_ forced to 5.5V 1 pA
MAXIM 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 = ILp0O5 = louTa =
no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
High V_Lgcf
Tri-Level Input Logic KIP, FSEL : V
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, 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)
LDOS5 in regulation 5.4 26.0
VIN Input Voltage Range VIN V
IN = LDO5, Vcsis < 4.4V 4.5 5.5
VIN Operating Supply Current IIN LDO5 switched over to CSL5, either SMPS on 40 A
ViN Standby Supply Current INSTBY) V|N_:6V to 26V, both SMPS off, includes 120 uA
ISHDN
VIN Shutdown Supply Current [IN(SHDN) | VIN = 6V to 26V 20 A
Both SMPS on, FB3 = FB5 = LDO5; SKIP =
Quiescent Power Consumption Pa GND, VesLs = 3.5V, Vests = 5.3V, 4.5 mwW
Vouta = 15V,
PIN + PcsLs + PcsLs + Pouta
MAIN SMPS CONTROLLERS
3.3V Output Voltage in Fixed VN = 6V to 26V, SKIP = FB3 = LDO5,
V 2 .37 Vv
Mode ouTs 0 < VcsHs - VesLs < 50mV (Note 2) 3:255 3:375
P VIN = 6V to 26V, SKIP = FB5 = LDO5,
5V Output Voltage in Fixed Mode VouTs 0 < VosHs - VesLs < 50mV (Note 2) 4.925 5.105 \
Feedback Voltage in Adjustable VIN = 6V to 26V, FB3 or FB5
Mode VFB_ | duty factor = 20% to 80% (Note 2) 1.974 2046 |V
Output Voltage Adjust Range Either SMPS 2.0 55 \
FB3, FB5 Dual-Mode Threshold 3V V_Lg?f v
FSEL = GND 170 230
Operating Frequency (Note 1) fosc FSEL = REF 270 330 kHz
FSEL = LDO5 425 575
Maximum Duty Factor Dmax 97 %

MAXI N
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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)

T Ei1C 2 for

PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS
CURRENT LIMIT
ILIM Adjustment Range 0.5 VREF Vv
Current-Limit Threshold (Fixed) Vumit | VesH. - VesL_, ILIM = LDO5 44 56 mV
Current-Limit Threshold Vi | Vst - Vest ViLim = 2.00V 185 215 "y
(Adjustable) - - ViLim = 1.00V 93 107
INTERNAL FIXED LINEAR REGULATORS
ON5 = GND, 6V < V|N < 26V,
LDO5 Output Voltage VLDO5 0 < ILp0s < 100mA 4.85 5.10 \
LDOS5 Undervoltage-Lockout Fault o 1
Threshold Rising edge, hysteresis = 1% (typ) 3.7 41 \
LDO5 Bootstrap Switch Threshold Rising edge of CSL5, hysteresis = 1% (typ) 4.30 4.75 \
Short-Circuit Current LDO5 = GND, ON5 = GND 450 mA
Short-Circuit Current (Switched B
over to CSL.) LDO5 = GND, VcsLs > 4.7V 200 mA
AUXILIARY LINEAR REGULATOR
DRVA Voltage Range VDRVA 0.5 26.0 \
V =1.05V,V =5V 0.4
DRVA Drive Current FEA DRVA mA
VEBA = 0.965V, VpRvA = 5V 10
FBA Regulation Threshold VEBA VDRvVA = 5V, IDRvA = TmA (sink) 0.98 1.02 Vv
OUTA Shunt Trip Level 25 27 Vv
REFERENCE (REF)
Reference Voltage VREF LDO5 in regulation, IRgr = 0 1.980 2.020 \
M AXI/W 7

v00ZLXYW/E00LLXYIN



MAX17003/MAX17004

EXE. Migad . THEIEEHE,
FFEiC 7 fo

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 ) ) 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, 42 8 %
hysteresis = 1%
PGDALL Output Low Voltage ISINK = TMA 0.4 \Y
GATE DRIVERS
DH_ Gate-Driver On-Resistance RpH BST_ - LX_ forced to 5V 5 Q
i } DL_, high state
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 - - Y
Falling trip level 0.96 1.04
) ) High 2.4
ONA Logic Input Voltage Hysteresis = 600mV (typ) \
Low 0.8
SMPS off level/clear fault level 0.8
ONB3, ON5 Input Voltage Delay start level 19 2.1 \
SMPS on level 2.4
DSCHG_ On-Resistance RpscHG_ | ON3 = ON5 = SHDN = 0; IpscHg_ = 10mA 5 25 Q
High V_Lgaf’ 1 pA
Tri-Level Input Logic KIP, FSEL '
REF 1.65 2.35 v
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.

8 MAXI N
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BF T (EfF 14
(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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]

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
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SOFT-START WAVEFORMS

MAX17003/MAX17UUA tum

400us/div

A AUX LDO OUTPUT D. PGDALL, 5V/div
(VouTa), 5V/div ON3 = ON5, LDO5

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

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

G. SHDN, 5V/div

SMPS SHUTDOWN WAVEFORMS

MAX1 7003/MAX1 7004 10?1

4ms/div

A. ON3, ON5, 5V/div D. PGDALL, 5V/div
B. 5V OUTPUT (Vours), 2V/div - E. DL5, 5V/div
C. 3.3V OUTPUT (Vours), 2V/div F. DL3, 5V/div

49V

SMPS DELAYED STARTUP SEQUENCE
(0"3 REF)

MAX1 7003/MAX1 7004 t c17

Wms/dw

A. ONS, 5V/div
B. 5V OUTPUT (Vouts), 5V/div
C. PGOODS, 5V/div

ON3 = REF

5V/div
E. PGOOD3, 5V/div

OUTS LOAD TRANSIENT

MAXW 7003/MAX1 7004 toc20

20us/div

A. louts=TATO 5A, 5A/div
B. Vours, 50mV/div

5A/div
D. LX5, 10v/div

D. 3.3V OUTPUT (Vours),

C. INDUCTOR CURRENT,

3A
1A
3.35V
3.30v
325V

3A
1A

12V

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

SMPS DELAYED STARTUP SEQUENCE
(0N5 REF)

MAX1 7003/MAX1 7004 mm

'

1ms/div

A. ON3, 5V/div

B. 5V OUTPUT (Vours), 5V/div
C. PGOODS, 5V/div

ON5 =REF

5V/div
E. PGOOD3, 5V/div

OUT3 LOAD TRANSIENT

MAX17003/MAX17004 toc21
T

20us/div

A lout3=TATO 3A, 5A/div
B. Vourta, 50mV/div

5A/div
D. LX3, 10V/div

11

D. 3.3V OUTPUT (Vours),

C. INDUCTOR CURRENT,
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MAX17003/MAX17004

BHE. DEHY. EHEEEE,
FIF 21028 B

BRI T FFFIE(4E)

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

OUTPUT OVERVOLTAGE OUTPUT UNDERVOLTAGE
SKIP TRANSITION FAULT PROTECTION (MAX17003 ONLY) (SHORT- GIRGUIT) FAULT PROTECTION
MAXWUUJ/MAXWOM [ggg MAX17003/MAX17004 toc2: MAXWUUE}/MAXWOM IDEZ
33V - T T " ™ ] 5
5V P, 0 0 f 0 : ]
0 A B 33V f
R 33 el A A
0
3.25V B B 5V
S C
2A B
0 c
5V
................................... D
C
D
o E D
40us/d|v 100us/div 4ms/div
A. SKIP, 5V/div C. INDUCTOR CURRENT, A. 5V OUTPUT (Vours), 2V/div D. DL5, 5V/div A. 3.3V OUTPUT (Voura), 2V/div C. PGDALL, 5V/div
B. 3.3V OUTPUT (Vouts), 2A/div B. 3.3V OUTPUT (Vour3), 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
LD05 LOAD TRANSIENT LDOA LOAD TRANSIENT
MAXWUUB/MAXWOM chS S — III\A{A?(WOOS/MAXWUU‘* ‘UC?S
A : T T
co Co : sv B
A
5.00V 0
A
4.95V 15.0V
14.5V B
100MA F o i el
ST T I T T R B 12.0V
s S o C
e ] v | |
20us/div 20u.s/d|v
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

0T0 150mA LOAD TRANSIENT
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ERE. [igad . THEIFEHE,

T Ei1C 2 for

5| B B

EL A Ih&E

1 ONA HBILDOMAERI A . ONAHMERHL-TI, OUTA MM, HEIZEA IR HIpAE 1L ONA & - Fi,
Pl g R4 B LDO.

2 DRVA HBILDO dh (A SEAR K Bh 4 . 42 DRVA 2 pnp T 36 5t PR (1 JE A% . 78 SEAR RN & SR 22 [R)3%: 322 68092 b HLBH
AR PR A T T PR JA 3 0 . TLIM R ELDOS5, BRI TFRERIAE N 50mV. Frf JEtist, CSH_MCSL_Z[AlfY

3 ILIM PR TR A B 2 F ILIM FLFE 9 1710, TLIMSi HL FR AU REL R 0.5V 22,0V #5403 50mV BRIAE 92 85 TR
é/‘]ﬂ‘:’VLDOS -1V,
FWEHIA . 24 Vsrpn K T SHDNH AAKHLFIIREE, SR E A SCWii=t, HL PR PR 2 8pA,

4 SHDN H% Vsapnm T SHDN A G IR UG, #A EH)ash. ¥ SHDN ## % Vil 3 3hi83).
3 3 FRLRH 4 7% 5 SHDN G $2 28 VN SEB T 4 FE R RS2 -
3.3V SMPS{#EEHI A . BKZHON3 Ky @i HL P, {H6E3.3V SMPS; ON3 AR HL I, 2% 1133V SMPS. i

5 ON3 ON3 4% ZEREF, 3.3V SMPS#4F 5V SMPSik #8252 5 Ja sh(GEI JE o)) . K ON3IK 3l 2 B i B P DA T
WA B A AT i«
5V SMPS{fifEHRT A . ONSE il i, [HRESV SMPS; ONS & W% FA, 2% F5V SMPS. s ONS i

6 ON5 %Q_EF, 5V SMPS¥#£3.3V SMPSIAEIFEE G Ja sh(IERS fa 2h) . FF ONS YR 3h 28 d e i Bk e~ LL R, ISR f i
BifEAs.
2.0VIEMEHR R, R —A0.1nF 5 8 K ) % B 2504 REF 55 % 2 DIt . 3% JE 0 H R 0T DA 2B 17 2%

7 REF PR K SOpA R . % H e ZEVE SR 3h T 2k S B ARG 0 B PR ARG B2, RS B R AR R B #h REF i g W 1 12 22
DeE . SHDN WAIGHL I, JLuE .

8 GND BRI, TR A E B 2 GND.

9 FSEL BRI, 1% = AT R B IR R TF A% . %5 #2LD0OS. REFZ GNDI, X[ FF 3¢
$i 4B . LDOS = S00kHz, REF = 300kHz, GND = 200kHz.
Beficrh bl A, EELDOSK, #EAMRMER . SREIPWMAEIE; #EREFN, fER#H FHAEZ. KRS

10 SKIP BERK A B R GNDRY, ERE THAAD). Ao, EEn, EE TR B
(BP 5 SKIP = REFIX EAHIF]), SSKIPE L. —HAMKSMPSHE, SKIP &K RIA%L.

ih FB5 5V SMPSHJ it A . #E#ZELDOSH, HEEWLASVEGE . WWERT, FBSREZR2V.

12 CSH5 5V SMPS () L AG IS A IE v, HE4 S B I CR0) IE 3 . B 745 H 7 RPN R ] A REL S0 G 0 5
BT A0 285 1) R i FEL L 5, JC 56 H B DCR A
5V SMPS i A6 00 3 R EL S0 AG I g AL BF 0 . 24 ol FH PR BB T 1) SV 540 FE#§ (FBS = LDOS)EY, #4531 #5 F

13 CSL5 CSLS SR Iy 4 P . 7% 428 55 LI AG I 9T (R 1 B3 . bR CSLS IR FIFELDOS 1Y 283 A . X T MAX17003,
FECSL5 5 GND Z [A] il 8 — A~ B e i, DU CSLS L FRREI-0.7VRLT .
5V SMPS HIFF IR R A . 24 ONS AR B A, DSCHGSBERAR, % SMPSS# i #EAT L . BUBRR ST,
DSCHGS 3 o {% L
DSCHG5 5 SMPS5 i t 2 [A] 3% 42 — A~ FRLBEL . 47 08 {0 3 L L BR T IR T 100mA :

14 DSCHG5

v
RDIs5 = ‘I(()DOUrrT12

Hrp, W Electrical CharacteristicsZ< 7] H1: Rpschasovimy N 5Q.

—-RDSCHG5(MIN)

MAXIMN
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MAX17003/MAX17004

EXE. Migad . THEIEEHE,
FFEiC 7 fo

5| i BR(4E)
Bl 2™ by
15 BST5 5V SMPS [ [ 28 K HLZ B R0 . MAX17003/MAX17004 608 2697 3¢, & /ELDOMBSTS Z [ #& 1 s
R B INTHRE .
16 DH5 5V SMPS [ = i ik B sh# i i . DHS 421 i LXS5 2 BSTS.
17 LX5 5V SMPS i HL G F2 0, XS 1 2 BB IT 26 M. XSV S2 2 MR 9K 50 2% DHS FY E 5 1320 A s o e .
18 DL5 5V SMPS FAR I ABHAR 9% s . DLS (19422§  PGND £ LDOS.
19 PGND T M.
SV TR A i . — R/ TuF (1nFR5mA) R FLZ 4 Ha2 B 24t . 9 DL_ AR MR 4R 3h 2
20 LDO5 DH_ = ik sl Gl BST ZARA). PWM#EHlds . PIHE B . FEMEJRFI /MR Mk i (4 2 2> 100mA HLif -
Y CSLSHE R T 4.5V H B PURsh 56 A, SRR AR e, LDOSH M — A~ Sl N 1Q. #lE iR
200mA [ IF 3¢ 3% 3 2 CSLS.
1 N JEEHEL AN ESSV AR ERR LDOS (A, Fi— R 0.22pF (308 KM 5 B 208 H 3 i Z PGND, 4 HLA
MEEIICHE .
59 PGDALL SMPS3 FASMPSS it I % i YUk 45 i . 40 5 SMIPS3 8 SMPSS FRE B — AN HY HU AR R 56 10% (JLRY), =i
ON3 8 ONSH{EE— WK F, PGDALLYHIAK. 24 SMPS3HISMPSS ¥k | 5 {8 J5 , PGDALLZS i FH A .
23 DL3 3.3V SMPS Rl Ok sh# i i, DL3 942 1E 5 PGND £ LDOS.
24 LX3 3.3V SMPS i FLIZE HE 0, X348 2 AL IF o6 LX3 382 i I ATHAR BK 3h 2§ DH3 i Fi J5 122 e 416 s L IS
25 DH3 3.3V SMPS [ i i 9K shs g, DH3 42208 9 LX3 % BST3.
%6 BST3 3.3V SMPSHY H 2 K HLA EHE0 . MAX17003/MAX17004 5 H 26756, £ LDOSFIBST3Z ], #E 1T~
BN
3.3V SMPS I FF IR HL A . 24 ON3 A F I, DSCHG3BEHLAE, % SMPS3 i 4 #EAT I . SRR ST,
DSCHG3 1 A I L
DSCHG3 5 SMPS3 it 2 [B] 3% 42 — A FELBH . 45 i (B % FRL R 30 PR 61 214K T 100mA -
27 DSCHG3 y
RDlSSz%—RDSCHGawN)
Hrp, M Electrical CharacteristicsZ< ] Jl: RpschGamy N 5Q.
o8 cSL3 3.3V SMPS i A st FITEEL 0 AR A A o . 2408 P BT 1) 3.3V R I 43 R (FB3 = LDOS)I, &4l #%
3 e CSL3AG MY H R . 34 48 4 EhL 350G 00 I 8 ) 700
9 CSH3 3.3V SMPS f FLJAG iy A IE 0, 34 2 ML R I o R A 1E o . T 745 T PR OR [ 9 L ke =X
RT3 3 5 ) A 3 HL BEL B T 951 B LB DCRAG I
30 FB3 3.3V SMPS R ishii A . i ELDOSKT, R 33VEH; HT#ERT, FB3REZE2V.
14 V. V4V
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T Ei1C 2 for

5| i BR(4E)
EL &M
31 FBA HBILDO M RS A . A OUTA S50 b 2 [B)5ZE 422 43 PR FRLBEL, 8015 % B AR M RR 28 1 i s LI
FBARSEZEIV.
AT AR B AR A . SR — R/ pF (1pF25mA) (L2806 OUTA 3% % 2 GND.
32 OUTA 2 DRVA < OUTARY, &S84 S 1545 i DLS IS R Rk Lys, 5 4% il Ay 4 By i R FL A T L
2 DRVA#IF25VIEF, MAX17003/MAX17004 i BE OUTA L () 10mA 5% B 2%, By 1k i 728 % 1 i B S 5
fiff A FEL S [ HL FE 3 B R 22 4 I FL - . ONARL 28 1 FELF, KE{of BB 4 M e T 2 BIK 3 2 R 1 8 2 I s i«
EP EP BERLE. EEEENTEEEZENM.
x1. fEN AT HERE
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

(8) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

5V OUTPUT

Courts, Output Capacitor

2x 100pF, 6V, 36mQ
Sanyo 6TPE100MAZB

2x 100pF, 6V, 36mQ
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

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-5R8NC

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

Fairchild Semiconductor

Fairchild Semiconductor

) . FDS6612A FDS6612A
NHg High-Side MOSFET International Rectifier International Rectifier
IRF7807V IRF7807V
Fairchild Semiconductor Fairchild Semiconductor
. FDS6670S FDS6670S
NL3 Low-Side MOSFET International Rectifier International Rectifier
IRF7807VD1 IRF7807VD1

MAXIMN
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4 ~ INPUT (Vi)

DH3

26

SECONDARY

DH5 . OUTPUT

BST3 BSTS
L1 gﬁ]ST; _,__
3.3V PWM S 24 5V PWM
OUTPUTC‘T‘ L8 L OUTPUT
OUT3$ DL3 oS
PGND
GND
<
‘
Ct CSH3 CSHS &
0.22uF 28 13 0.22uF
o csL3 CSL5 °
moocg as L c4
L w2 — I to00pF
- REFE g y =
(300kH2) FSEL FB5
_|:| "1 ger Fe3 |22
Crer
= 02F Lpos }2 —$—— 5VL000UTRUT
LD05
SECONDARY MAXIMN {; 4.TuF
ouTPUT MAX17003
MAX17004
DRVA FEPL <
12V1D0
UTPUT OUTA

FBA

10kQ

»—— SHON

»—— ON3

ON [OFF 6

»—— ON5

p»——o ONA

CONNECT
TO5Y OR 3.3V
R7
100k
PGDALL |22 b - SMPS POWER-GOOD
R8
o 470
DSCHG3 AN B 3.3V PWM QUTPUT
psoHes |2 AN > 5V PWM OUTPUT
RY
470

%7 POWER GROUND

L aaLoc sround

SEE TABLE 1 FOR COMPONENT SPECIFICATIONS.

V1. BN HHE
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EXE. VHEHit . FEIERRA

K2 LA

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 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

I B
MAX17003/MAX17004 #7 i7 ] L # (F] 1) AT kA g 2850
AHLiN AR UR AL, AR SV/SARIZIVISARIE. %
FEL 66 110 o AP SR VG R R 7V 24V, B R T 0 B R Ak R
HIE T HEHERINEL.
MAX17003/MAX 17004 P £ ¥4~ R i B R % VT ) 32 85
il T S AR I B R AR A . R U A B A A T R TE A
TAE, /NG ARSI . PESLDOR] F=A: 5V # & H
J5, MAX17003/MAX17004 3844 — 4™ H o] 18 19 46 B LDO,
AT A 33VE#FRIEEAR R 12V AR,

5V B EH H 4 4 /E75(LDO5)

P R R 257 AR TR B SV /N S Y . LDOS SRy 4
MOSFET 9 #i A% 9% 2 42 At R R, [R] k> SMIPS #4045 il
FEL G . I R R A BT AR (R B R R . LDOS & /b AT
R AR A P R A B A 100mA (K S, Hoh g
MOSFET #f #% 3 3f (4R #& FF 3¢ 450 2 0 B 26 % 19 4 &6
MOSFET AR [Rl, % 7ESmA 2 S0mATEE M). FH—1
4. TP S KA S A (BRI B N 25mA, %A
[ 25 B B 8K IpF)#E LDOS 35 8 23t DUBA R i 67 A7 s et
ETAE.

MAXIMN

= EIES
FFEICEfy

s R Ty 2% i A H U (FL It S A8 i TS E 4% ) Ah . MAX17003/
MAX17004 FF 3¢ L (SMPS) A 77 2 — A~ 5SVAIm E R . SV
i B EL U E A 2 YRR SV 2R HERA R 28 (LDOS) 7 E . X
AHZLDOA] DL 5l 28 M7 5 o . MRk IR shes i A5
[ 5 SV £t e 25 (LDOS) o i A% . [AIk, SV LDOHL
JRTE L RFLDOS (PWM s il #) AR IK sha (e, T %
SN S
Igias = lect fsw (Qorow) + QaricH))
= 5mA £ 50mA (HLFI(H)

Hrp, Iee 0. 7mA (JUBIE), fow AHFRBE, Qorow)fl
Qo igH) /2 MOSFET ¥4l B8l h 45 HY ) Vg = SV IR Y S
A BT

SMPS ZLDO B #£]#:
2 SV L i T LDOS H A0 TR, IF Bk B
IFRLE R, HNERIQ (MEE) pigiE MOSFET ¥ CSLS
HERLDOS, RN XMW LDOS £ Efa i gs . X HE— 3k,
e e F 2 TAE, RISV SMPSHi i (CSLS) A P F#BHL
RSN ER AR AL, TN RS R E R RS
oHfEE . BT R A R ORI 90% [ T 5% B =X L R
i, A RBCR A SN AR ESME, FHik, 8
26 T AT P AR B A BEL o T P2 A G Th RE RT R SRR . 2
LDOS % Hi Y14 £ CSLS 5, % Hi FL I BE 7 A 100mA 42 =1 £l
200mA. ONSHLEAGH I, #6880 BIEE 1k | 2691 25
HFHARESV LDO.

H/EFE JE(REF)
e AR AN TR T BB R 7 RS B P, 2V o R A ORS BE T A
REEE 1%, RULREFA] DL FME RG ARG & R e . R
JH— A0 1pF a3 K45 & 1 P % i 240K REF 35 8% 2 GND.
FE U L AT () SRR R UR H SOp A SR A Sp AT . TR
F SMPS i i LR T B m R B, W AR b
MEE Rk, BTEENFREERRE, SRENES
S LDO5. CSL5(OUTS). CSL3 (OUT3)FOUTA i H Ha,
R .

F (& L/ K B (SHDN)

¥ SHDN H{I% 22 SHDN il AMRFEFI PR RAT, 8 MAX17003/
MAX17004 #E AMEINFECWRRAS . Wi o 2 i 27 00
FESATRSHLL . Ab T S B X ik R o PR oe P, (5t
B HEWRRE TR A B, BIEER B3h, MK
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FFEiC 7 fo

IN
5V LINEAR SHDN
REGULATOR
FSEL 0SC GULATO LD05
b
| LDO BYPASS
LM CIRCUITRY
SKIP Jj—
|- === L CSH5
CSH3 R A A AN | | csts
> I <
csl3 i | > !
oo T ! > | ¥<_ };
| L] |
| | | PWM5 | BSTS
‘{ ™ 1 | ! | CONTROLLER | &
BST3 ' ! [ (FIGURE 3) | DH5
| PWM3 | | , |~ S
DH3 Ple | CONTROLLER ! | ,
1 (FIGURE 3) [ [ LDO5
LX3 | ! |
I | [ | : DL5
LDO5 | | | . | DLS
o3| ! l ]
PGND I"I' . AA ON5
________ |
——1 A B |
] * ©—| DECODE 5
DECODE | INTERNAL FIGURE
B (FIGURE 5) |F (FIGURE 9
N3
DSCHGS ° REF
- 20V
=2 REF GND
DSCHG3 Y s - N .
EdS =
= POWER-GOOD ANDFAULT | 2|
}7 PROTECTION == —
PGDALL (FIGURE 6) S|y DRVA
= OUTA
AUXILIARY
LINEAR REGULATOR | FBA
1 MAXIN - OMA
- MAX17003
MAX17004

2. ZhREHER
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ERE. [igad . THEIFEHE,
T Ei1C 2 for

x3. LiEEXEER
INPUTS* OUTPUTS
MODE ——
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 LDOS5 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 LDOS5 to CSL5 bypass | ON Power-up after 5V
Startup) switch enabled SMPS is in regulation

*SHDN & — TMETHI M IRTIA . H TR IRABEK 1V, LT IRAJE Y 1.6V, ON3FIONS Y =2 CMOSIZH#HIA . Z AT
INTFO8V, EHE K T2.4V, HAZHEFAT 1.7VHI2.3V .2 [6](Z J Electrical Characteristics #%).

SHDN L £2V ) I (SHDN#if A HLETIR) . 45 7 B oy
E B LW M5, A ¥ SHDNERE S VN . =8 E K
1V SHDNAIE H T FR AT P feAs: 0 35 A48 2 09 i A LR 5
KW, HEAXK)E, BHLOVEESHETFIIR, hE
BN T2 A4t 2 0% (3 [

SMPS POR. UVLOFI%:/E5

LDO5 EFZE IVRL LR, EHEA(POR)HSN, &AL K.
3ot s DA B B U i A3 77 . POR B B 0 B A 00 3R 5
—H#RLE, HPSMPSH#EHI# I T/E L. E28R
S MAX17003/MAX 17004 THEEHE ] .

24 SV i B FB JR(LDOS)HL AL T4V UVLO I TFR B, LDOS i
AR IEBAF(UVLO) B K 25 (L FF o4/, — HSVIRE R
JE(LDOS) F 7+ 8 AUVLOT TR ELERL F, FF H SMPS#
il 2% b T i BER A5 (ON_BK 3h 2 =i HL°F), SMIPS #2 il 2% FF
TRFFSCHRAE, i o R T 0R 76 50U 2 Fa % 1 4 ol R e T
IR LDOS LR TE Z UVLOT TR LR, 5l #8451 JF 3%
BlE, KRR IK ShE hi K, EFILDOSH R & 5
P& ZPORIIRLL T M L.

MAXIMN

N EBE A B S DL 1V/ms 1Y R A 38 = SO L R . R L,
SMPS il 2 (4 68 2ms Ji i 2 IEARFRERRAE(S WAL T T /F
FEHE 1 Soft-Start Waveforms B 25 1&1) . 22 BE il it 42 2R i /D>
T HRAR TR AR ouT = ILoap + Cout x Voutowm) /
tsLEw), AN TTT7E 25 FAA i A TR TR FRL L -

SMPS {EEE##I(ON3. ONS)

ON3 FIONS a] I F 42 4 SMPS i _E H 55 . ON3 & ONS Hi,
JE_EFFEN 2.4V DA A BE XS B A . ON3E{ONSHLE T
FEE] 1.6V LRI 3P & 3R (9% H . K ON_EK )£ 0.8V
PURAIE BRI . RE RGBT 4% -

SMPS_ERB i /F
H##ON3 B ONS £ REF, 4 5 — g4 K TAUEMER, 41
N7 R A SRS, RS — B A B E T
Jash. BB SMPSH — HMAFF @RS HEE 5
SMPS Wi, #$1F26Wr. &AM S LDOS #f A UVLORE.
M58 — B OGP IS, A E R ST R A BB E e R
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B B FB (B AL B )
L I 56 R g8 b T 2% 1[I 25 (ON_B SHDN # hi %), 824
— BRI R A R RS, PR L L B R DSCHG_ Hir
I, 327 P A S 4 HL e (2 WL 42 2 T (F 47 £ 19 SMPS
Shutdown Waveforms B £k [E]) . 1xX — L 2245 Hi X 4 PR
ZERCH, AT bR 7 38 8 FEL BRI 1 MOSFET 38 i Fi fsf
B e B U . T4 SMPS #4525 #1455 B 2 57 ) 4% W
ZEN

EESiZE. BEiiRxPWMER

A HL I PWM R il 88 A9 12 D 02 2 5 A TT IR HL AR
CX A S AT SR A M T 2 o R B i R R AR
ZES MR AERYEAE S WA (E 3). MAX17003/
MAX17004 % FIE He K FN&5 s, i T BAR 09 2 i B i
RS, B A TESENRER RS LA .

FROM FB
(SEE FIGURE 5)
J SOF- |q  REF
s START/STOP
. SLOPE COMP ON_
SKiP . 0SC FSEL
AGND 1nnF———
<
TRI-LEVEL
DECODE
R
Q DH DRIVER
) >
________ f<a— 0.1 xVmir
IDLE MODE
CURRENT
@ +
PEAK CURRENT
LM NA=1/10 umir| 4
> _
A=12
NEG CURRENT
LIMIT
CSH_ . DL DRIVER
oSt ZERO |~
= - CROSSING
PGNDé

..............................................

DRVA 1 h
OULE_ +

3. PWM £ Dy REHE ]
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ERE. [igad . THEIFEHE,

#4. FSELELER

FSEL SWITCHING FREQUENCY (kHz)
LDO5 500

REF 300

GND 200

PFEIEFE(FSEL)
A FHFSEL 5| B AT BE £ PWMAR R (1 IF R . R4/ H T
FSEL#E#H K NG LIEM N KR, TIEERSH T
YES R (S00kHz) A B T 0/ = i RS, (B 238K IF S ke
HET S BRI BRAR, 8 T 003 R RN R N
% TAELE BRI A% 2 (200kHz) I 3 e 4 H g, (LY
R TCAH R ST FEEL 6 A 1 AR AR AN

SEHIPWM =L

I IR 75 5 1 PWM 2, (SKIP = LDOS) N #4525 [ 3¢ & H #%
Ay, XA R Sk K I 3¢ A Sl s a] AR
T 5 B AR 2K 203 T -5 v T M AR B B B T A 2 AR R B
X, BBEERERE TR, DH_RFEELELHR
Vour/Vin. 58 il PWM R X 19 115 2 FF A0 A0 24 & 2 .
SR, SREIPWM TAEBE AR M2 2SR, SVHEJE]
ZIHFE20mA 250mA W JRHE T, H AT T 458
MOSEFET FIH 40K .

5if 1l PWMUAR 3 (19 e KA SR TE B T 8 e 75 9 el 1
SN . BT oRBIPWMAE S (| Tt B, B
s FL B R 4 R ]

2 21z #27%)(SKIP)

MAX17003/MAX 1700445 A — 4 X 45 il % A (SKTP),
A DB R A E YA P AR 0 R LR AR . A B R
FRHRE, L H YRG0 EEL A T ) R LR A R,
F¥ DL_ sl A,  ml akE o F RO i R L, JRAE
BRI kT — e koh, DT . Y
T E AR S L TAERE, Ak aRE T - Ea
TPWMERX GREIPWM).

MAXIMN

T Ei1C 2 for

EHRBEXBIE T TR
Bk R, 2 e e R TRR O AR I
JRe e s PR AR AT [ TR, e Js 4% Tl 45 ¢ 11 Sl s ]
REAEOLT, Sl s A SRR T AR AL TR, K
249 Ay it S0 ARG 1T B (F ILIM 52 ) 9 20% (SKIP = GND),
o IR T A M A R AL 1T PR, K 2 Dl B A A AT 1T BR (h
ILIM % %) 1) 10% (SKIP = REF). M, 5 il 4 il #5 76 &5
AT — A /N AR D S ST, e
H P I Bk B BT R DLR Z AR S5 3 55 — A el A
H T o H A A B LR T O IR T AR I LA, R HLAE
Bt — e kb . AREREOLT, P AR R R A9 2 e St
iDEESIE

B zhtl sk ik i =
BBk R, P BB 4R I TR SR 2R B 30 i B PEM
B LE ). XM ZE T — RS, Z R
T LA L R A L B AR T O Tl . LR AR
Ko WICHS_ % CSL_ MR HURFLIE . — H Vesy - Vest,
LR 6 3% 31 3m Vs A TTBR DL T, e sl DL_ 4
& (E3). 1% TAERL S Bk Sk PEM A X 5 PWM A 5 2 1]
F) B T s RN 2 5 e e v R L I TR R S A 40 3 S (P
B e FB S SRR . PEM/PWM B 55 A 171 % B
I oapskp) AT HI F it

L V
'<—>- ton(skIP) =ﬁosc

INDUCTOR CURRENT

o

~ TIME

ON-TIME

B4, BERR /AR SEDTHET
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(Vin =VoutMout
2Vinfosclh

lLoAD(SKIP) =

BB DU T At A B Bk TAEAU, IR SR AT A
SRRAIREL, XEEFN, XML AT LU s R
R . 8 i B BB {E P FE PEM M S IR 3 AR RR 2
ARG 4 . — LR BN, R — it 4k HUBCT
TS RN, 0 A I R0 A v (B SR 2 LB
AAZ), RS BN . SRT, AR R R EL A
PRI IG R T RS I8 7 2% 2500 B2 A2 08 (R 1) 2 7R A
R BRI«

BB E

Electrical CharacteristicsZ% 1 ¥ Bl K B 1R 2 LU SR
IR A 5. 2 BGEZE RIERT, MAX17003/MAX17004
VERR A SO ) E(E, TR, SRR I I R b
Rk FERME S5 i 2 F R PRI 50% . PWM = (3% 22 53l
BT, Hi R

A v v
VouTEwh) = Viowm| 1- ~SLOPE RIPPLE)_( RIPPLE)

VIN 2

Hep, Vyom AteFRETHEHE, Ascope N 1%, VRippLEZ
B 80 B E (VRippLe = BSR x AlinpucTor > B S % fir i H
)

FEARE S FEE AT (Iour<ILoap(skipy) » MAX17003/
MAX17004 % i th 800 A E AT, ik, fth i g
M B AR R & TR Z AR TR . fE PEM AR A (AR 1 22
ST, Hfa el A

VouT(PFm) = VNOM +%(:S—W) IoLeESR
osc

Hp, Viom MEsFREHHE, fosc N HBIR e i ik
FFRATR, fow AELBRIFFANE, Tippp 2Bk bkih s R A
Y LB

¥ FB3. FBSEH: 2 LDOS 6% & % (19 SMPS it H & (4351
3.3VHISV), [ E L N R A e S (CSL)
WD 2 R A FRL P 2 FE RS 1 B . #5KF FB_ 3 B 5I 00 T
(CSL_)FIGND 2 [A] i FLBH. 43 FE 2%, AT E2V 2 5.5V 2 [H]
AR ) i L RS (81 5) . 1% 4% Rpgy.o (FBFTAGND 22 [

22

TOERROR
AMPLIFIER

ADJUSTABLE
OUTPUT

FIXED OUTPUT
FB =1D05

out

S, SUBLR (i 1

FLBE) A 10kQ A AT, Rppyy G ATFB ] 1) B B 19 7 H 52
AR

(Vour_ )
RFBHI=RFBLOL v = -1

Hefr, Veg_ =2V (15F51H)-

TR T B R R, Y 5 3.3V SMPS #i % B AR LSV
SMPS % ik — 26, H A 24 CSLS Ay HL I 7 T LDOS ) H 26
ITBR(4.5V), I H.CSLSMH g shist Fp 5t UG, A BeidEat iy
BRI K LDOSE#2 5 5V i i (CSLS) . R FH & € i H LR
B, B2 TAERFAER. —HLDOSHCSLS @24,
TRV L MR AR HE S A, X RF W] A il A FEL R 1 s PR AR
WHEBIFE IR R RR .

BRI RIF(ILIM)

IR 30 FEL B >R 1 22 4 EEL IR A 0 i AL (CSH_ T CST) PR ] FEL Jg&%
LTV . AR L5 5 B iR E R T BRI TR, PWM
5 i 45 F1 DG IKT = 1 MOSFET (I#13) . SEFR A9 B K 51 2k HL I
/N T FE R R T TRR =3 ) 2208 O PR S LA Y —
Fo HIE, RO AR R T R REE . TT
AN G 2 (Vour/Vin Y BR %L -

MAXI N




ERE. [igad . THEIFEHE,

SRHIPWMAER T, MAX17003/MAX17004 [ Bsf 4 BR fi 171 1]
HLIAL,  RABH 1k Vour W A HL I s HL RS LI R K . s )
HLUL T TR 29 IE M E R T PR 9 120%, H. 24 J8 % ILIM A,
ST HL LT PR 25 B 2 1 1] FL T TBR A AR b TS AL

K ILIM % #: 2 LDOSHY, [JFRME A BINE SOmV . W] DA
FETLIM Sifs S 42% — > FRLBH 43 TR A8 0 B T TRR E AT R 8 . 2R
TRIE 2 05 (R BE A PR BE J1, 4 FE A% FEL A A 2pA
F20pA, T TRRJAREE E D 50mV 2 200mV. #] AL
T, LTI PR R B A5 T ILIM S R A9 1710, P46 51 3R
AR EEFERITTIR 294 Vipos - 1V.

AR HE FRPCB 1 V15 i 1 A7 A0 JR T O IE FEL B ) g 75 R O
RZEARLMIE| CSH_MCSL_MG M Z 0 i fE S . ICAI
MR B R R T RESE I I E, R HER G4, MR
FL B SR I Kelvin i #2772

MOSFET##R 3K 5h#§(DH_. DL )

DH_FIDL_3K sh#% it 1t 5K 3h b % R ~F 19 5 i 30 %
MOSFET R I Z KL 2 2 MOSFET . X 5210 AR W
ARG S R -8, XN HAEBERKE VN -
VourZs. = dIMR 5K 5 25 (DH_ ) AE % I Hi AR A 2A fY H
Wi, AR AR UK Shas (DL ) Al J6 4 1.7A FIE A 3.3A, K
KH G AR AR S MR WK 3h . Fah i DH_ & il
MOSFET 3% 225 f BST_ it (19 ##F LA 22 1L PR, [ 25 3 3
UK B¢ DL_ I 4 1 B 5 SV i HE 2 e R 25 (LDOS) fE E

15 B S DX A] 45 461 L WA DL_ A DH_3K h 2%, B 1k
1A —AFETTE % — A FET 24 KW 2 5 S . XA E &
B BE XIS 8] 9K 2 2558 4 2 fhMOSFET, 1B T 25 HLif
B HER B B A/, [ AT DU S . R IE H E Y
BB DX () 42 il L 3 BB 9% 1E % T4F , DL_FIDH_IK 8h 2% fiy
H B MOSFET Mk 2 [f] 7 B A (Kbt RESTEEs, &
Nf, 24 MOSFET M4k S Br A7 76 HL Ar B 5 0, MAX17003/
MAX17004 f R I 3 25 N M A “ A 7 IRES . X
A 5 B R L 9E 1Y 51 2k (24 MOSFET 5 9K gh % 2 1] (19
BB M 13RI, 514% 58 BE B 24 SOmil £ 100mil).

FASR K DL_FLAR A P30 N hL S AR IR B e hiRom, H Sl
FELBH R 0.6Q (MLARU{E). 24 HEL BT S (LX) M i B S T 33 4]
B VB, 1% TR 1 DL B %32 MOSFET f) i 1t -
WA B A FB A M . T EA SR ARE. Kahs
51 L FLREE R IO . T, AT BB T 4 A A M- TR R
PUBR AR LX_ AR b TV AR 2 hir i K 30 MOSFET (9 #i A% ,

MAXIMN

T Ei1C 2 for

1A ZEE LT . MOSFET M- L 25 (Cop = Crss). Mit-U5
ZR(Cgs = Crss - Cop) A Bz HL 4 2 A HL 25 T 5 5 A9 LX Al
DL_ 2 [A] {8 25 4B A AN 2 R 20 i 10 e /N T PR

C
VGSU+D>WN(C2§§)

1T AN [ U 1 T TBR F e 2 TR] F O 22, 7E it i 57
IRZSTTRE 227 A (]

FE R RE 44 (PGDALL)
PGDALL A LU 828 0 T IR H 1% LU ¢ 2 378 &0 1 0 7o %

SMPS i H4 L 9 R R 7S . 2 W7(SHDN = GND). #0330

B S W B9[] DA R AT B — % SMPS 2 || T4 (ON3 5, ONS #1I%
HLPEE, PGDALL#E A RHEBEHL. BFP BT,
24T A i H FEL S 24 o A Bk R AL (F FB % 28) ) 90 % i
PGDALLZE KB4 . BT AT — % SMPS i) fi H bb A0
ERAEME FBE10%, =% &4 SMPS i Hi i JE# e . ON_
5 SHDN M HLF, PGDALL¥7E MEHF. K T HREZ
BT PGDALL i i, W 7E PGDALLANLDOS 2 [8] % —
ANGNES_ERFELRE . 100k QY 1 hr L BH BB #8155 K 250 A .

FAULT

POWER-GOOD PROTECTION

r R
0.9 x INT REF_ 0.7 xINTREF_  1.11 xINT REF_

INTERNAL FB

[ ENABLEOVP
<& ENABLE UVP

Y

6144 D FAULT
CLK LATCH

[ POWER-GOOD
POR E

— FAULT

B6. R IR (R 3
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FFEiC 7 fo

®5 LFEKXEER

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
(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 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.

AERIF
13 [EAR#A(OVP) — X I MAX 17003
24T ] — /> SMPS i Hi L B A PR AR AR R 9 111%, H
OVPR I TN REM BE R O T, 2 il 45 5 fioh 22 e e B0 A 4
LA PGDALL, St B b (1) SMPS #5 il 2% , I 57 Bl bz
fKDH_. sl e DL_. M [ 25 5 5 MOSFET L 100%
o7 S LS, TR 4 A R R R I S R R
PEEN M. SR, TR = DL 4 7 A B £ 1 e,
&, WANTELRAEOVPHER i H LCHFfE A REE. Wk
TR TCIE AR A2 — [ HU I, AT 7E B i i — A T %
IR RS AT RO A L. 0 SR TR R SR R A
I MOSFET %6 #%), T HeL jth (1 % 6 22 A 7 . o g H
SR HIRARDL_, DL P& . K LDOS B % 1V LA
a3 ik % ON3. ONS5. SHDN A 4T 2 — /N Al V& i
Ry, HFE RS s SMPS & il 45 .

24

B R ERIA(UVP)
B — A SMPS#&Hil g ¥ 8 & — M UVPAR L, ik
HRE(ON_HL =) 6144 4B B JH A1 / fosc)Ja I 46 M i s
T SR 5 — % SMIPS 1 4 Hi FELE Bk £ A2 B A 70% LR, H
UVPINAEf AE, T UVP HE B& fih & W b5 8077 2%, BLAK
PGDALL, [A]845 DL_FAIG A A7t B 5 5 e b7 -4 il 2«
K LDOS f& % 1V L F il i fih % ON3. ON5. SHDNH
R — AN PE PR Ba, HFEHE 3h SMPS ¥ 45 .

AR ELR I
MAX17003/MAX17004 P9 & B iR R s . 4452
+160°C LRI, il 8 15 a0 il & W B B A7 e . P
PGDALL, F¥ DL_HL AR DA 7 5 5 W7 9 4~ SMPS 4%
fil#e. 45 FR15°CRLUE, il ON3. ONS5u SHDNH 1
BB~ SRR A, FEEHE A

MAXI N




ERE. [igad . THEIFEHE,

HBILDO it B
MAX17003/MAX 17004 P £ — A% B 2 HERE E 5 (OUTA),
Hof WO AE 12V, a] FIEPCMCIA HL 5 AN #5015 4 h
METF L MRS . OUTAIRAILE 1V 3 23V it [
Wk . BB AR AT AR AL AT ON/OFF# H, AR E
AT DR ST, AT B AR ARG AE IR D AR S I A R A .
S Be 2H 5 I B B I SR A ol EAT IR, E RS T
HE R AR EEZE/NN S EL X REEER. Y
Vprva < Voura i, ARIFFRGEHTH, Salnst a5 T 5 5
JAHAR) 33% . 3 2 (o EL (2 M) FL G S ), A S I8 U FR
Bh L, R gy TR E R . ER
AR 2l B RS S K 3] 2 A 2 S 1 B i
HEILEATE, f Vina- Voura BB FEEIRE . X AE
GRLH I PR A FL Y BB (2 AR ) R IR
REC B @M AR . XA IR, B SR 0 R
FERL T RIS 2H 5 % J5 . A8 TR 28 I Bb AT 3 i i H s
MINEEE .

SMPSiZitiZ#E

TE VPR FF 545 5 LR AR A (SO IR ) 2 BT, 8 JE

2 A FRL T 3 B R K Tk . R A

o PRI AR R TR, RS BRI A 2

o MINBIEEE. RAMENVNMax) LI & i 2 T
DR AW E AL AL IR 0 BB ML (Vi) LT %
5 (0 FEL T L R 2 B L A 4 L M R R T 26
W PR S (SR G (. SRy DA dR, B4, A HLIE R
&S e

e BRRABHAIR. AW MEFEELE: KM ARER
(ILOADMAX) P AE T TG 1 9 25 7K 32 Bk 1 Rk sy R
2 B B o L P A0 T L RELJRR G 1 RIS A R 9 R
B, HELE R (ILoap) B sE T HUY 1, 1%
i AHLZ5 . MOSFET RIS & #T H I 1 4% .

o FFEIRIE. VEIRTF LMK I LA % A I R T IRk
% . BT MOSFET i FF 36 35 %6 5 FF 56 55 5 A1 VN2 R IE
W, B TEMBEMRARESERMARESX.

MAXIMN

T Ei1C 2 for

B AR A R I T S, B MOSFET il 1 2 AR i) KoK
0 fof B SH kv Y AR AR RO B SE

e HETES. EHMER TSN, NERT5HE.
W 25 S 5 4 S 20 2 (AL R % . E R AR
W A B S, B R SF RN, (B BT A FLR
WK, BORBAR, WBgumEk. SEPRR A 0 i
/0N EEL JRA (o PR B A A I L 3 A X ) PR JRR A (B K
TR A FL R L AE S A A I 8 %) . FURE AR T %
H/MER XS T3 — BN REE N, &ETTIES
i H B 20% 2 50% M SO T . A 7E B bk b AR =X
(SKIP WA gk EcEs), FIEE g i 5 PEM/PWM
U ) AR L

R
FLJBRAEL T SRR ML AR s, R ARSUATR

_ Vout(Mn - Vour)
ViNfosclLoapmax)LIR

BN I oapmax)=5A, V=12V, Vour=5V, fosc=
300kHz, £ FLI R 30% 2L LIR = 0,30 ;
5V x (12V-5V)
12V x 300kHz x 5A x 0.3

- 6.50uH

FE R R BRI UT , B — A B HLBE R AT AE /N
(9 ARG 450 6 R JRR . K 22 00 JB T T T 2 (3 A o R JRR A
W1.0pH. 1.5pH. 2.2pH. 33pH%. B, WRAELE
AN A H TR Y6 B P 6 LIR G5 2 S 47 g epr, AT DL 25 R
PR ARG, AL T AR R (s i R
TP B 2 /), 7R A T LIR B R B 24 ) B ] [
TG IE LR AR . s LB IS, R RS L AL 1 - Ve (i
(Alinpuctor) ¥ 5 2 AT

Vout(MN = Vour)
Vinfoscl

AlNDUCTOR =
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R A MAOE Y B R R, A R
FEA FLRE AR I 4t TAE 72 200kHz . ®ES I %R 08 K, B 1%
TE W (F LB LI (Tppak) T AN & AR H AN

AINDUCTOR

IPEAK = ILOAD(MAX) + 5

TERFIRIT

($F 31 MAX17003/MAX 17004 B3 B % i)
TESV SMPSHr, AT {1 ] — N HE & L R A AR FLRE,
D77 HE — i B (B 1) . MAX17003/MAX 1700445 3158
GIXFY A, BB RIS SO B TR SV d i T B R
i AT 5 Bk % DLS .
PEAT FRRBTERY, R R DR R R TR . BT
VT A Fe g Wb 20 (R B o 32 i o 42 {0 2 SR 1
Wi, HEA G A LA R . [R5 i MOSFET |
BUE TR FIMAX17003/MAX 17004 fr) L 3L FR 1 75 ZE 61740
REREE . TR R AR A SR (AR A A B SR
BEL A O SRR S5 RS2, AR o 1 00 RO (B A - HE R 22 R
[ B4 s 07 R = (TR L SR R R vt ik — P R k.
A E. BB AIIE, JF b AR SR R R
R . M SRR E BRI TROE S % R ik &
B4

ITOTAL = PTOTAL / VOUTS
Horb, Iporar 2 FIRBEE 35 9% 200 11 I, ProTaL
JE 3 i L ORIE B S B R 2

N < Vsec + VFwp
VouTs + VReCT + VSENSE

H, Lprivary N FERIE, NAZERMELL, Voo
RECSR RIS A B RIGNBEE, Vewp Rl SGHERAN
R ERE, Voursounyse 35 B SR i /ME, Veper /&
SRS N R A i MOSFET W s (1 FE B . 78 R A% E S22 240

26

IR [ v R R B B R R, AR, XAERT DA
WNEELE . EER T, LRV R BRI A
A, BENRHEA A Vours: (Vsec - Vours). R
A R, B AR YRR 2 60V LB 1 RS
T E R AR (A0 INGO0 D) R FE K48, ANBEH T X Fhikit.
HEe S s a2 %, IMMURS120. sy L
M5 Vi - Vours FE 25 FIAS FE g LA LA
VFLYBACK = VSEC + (VIN - VouTs) x N

Hep, NS LRI BRI e/ 3 5820), Vepe 2 RIZEA
B R B R . AR ISR [ 2 Voys A2,
A VELyBACK W 22 Vours. AR [ i 55L&
DEE N A WESHENIRY . ZREPFERRE PN A
BRI % 28 Hy S L O 2 FL O ) A

B 7 Ry iz

FEL JR L A P I X B 285 2 A Pt A M), U 2 Vi -
Vour BN« BN FL A P AR LA A R AR, L
I FE 5 IR 48 T I G AN i S 2 O P A I A Y LA -
LR G kv B2 TR C T R P B B SR
— Mk H B2 R Bk R 2 A

|—(A|LOAD(MA><))2

VsaG =
2COUT(V|N xDmax - VOUT)

AlLoapmax)(T - AT)
Cout

H, Dyax &K %5 (W Electrical Characteristics%%),

TRFFLRRI/ fose), ATZTVoyr/ Vv x T (PWM )
ﬁL x 0.2 x IMAX / (VIN - VOUT) (EJEHik{EFﬁﬁ) Hﬂfﬁ%ﬁlﬁ@h
AR 7S AR IA], TR A R T e AR A i e R R

2
(NLOAD(MAX)) L
2CouTtVout

VSOAR =

MAXI N




Pugkmittl . EREIFEE G,

T Ei1C 2 for

MNAXIN
MAX17003
MAX17004

DH_
LX_
DL_

PGND

CSH_

CSL_

A) OUTPUT SERIES RESISTOR SENSING

NAXIMN
MAX17003
MAX17004

N
DH_ L

LX_

g

PGND

CSH_

INPUT (Vi)
____SENSERESISTOR ___
LEsL RsenSE
_ Loenst
Craftt = RsensE
INPUT (Vi)
INDUCTOR
; L Rocr i Res = (ﬁ) Rocr
; /\(W\_/\/\/\/T‘T».'.
e ~ Cour Rygp= L [L+L]
N 2o 97 G [RT R2
]

CSL_

B) LOSSLESS INDUCTOR SENSING

B 7. HL i A 0 L

MAXIMN
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Rikig &
FR T TBR 0 e /IME B R 08, B AR BRI (38 B 25 PR YE [l
PR 1) e /ML T i 5 2 i R B 21 (LR SR . 0 () PR R
LI A T oapvax) I ESGHR FLIR B — 2, [RLItE:

LIMIT > ILOAD(MAX) + (%;TOR)

Horp, Tpivrr % T 8/BR T PR F R B DLAS: 3t R BHL
(Rspnse ). BRIAB B RORIR T TR B/ ME A 45mV .

K ILIMGE £ 2 LDOSHY, A3 I 1FR A 50mV BRI fE . w] i
BN, AT PRRE i % T ILIM 5| B R 19 1/10. ZEXt]
FRAEHEATIEST, W] 78 REF AL (GND). 2 [8] 4% — 4~ Ha B
Sy ERE, FREILIMEZE 4 FEfR i Odk . AME0.5V E
2V (18 I8 B R T 50mV 2 200mV g LT TR . JEATER
TUEE, BRI 1%k FE R HLBE, FF4E 4 it 4 10 B I A
10mAZL A, DA RS A B RIRZ.

FEL 3 A 0 oy =X (1 7) Tl B e s T BRI G R T S A R
WE, HERTENES, FTREMEEDRS, HI
R K . KB ARt T TR (8 (Vi vr) 12 24 S0mV
2100mV, SLA KB T B R

VLM
10 X I miT

Y
Rec = JLIMIT _
lLimir

N SE B G B EEL AL ARG RS R AR P, ) A EL A
it 2 1] 4 — A 190 BE B LSRR T FLBEL . AP TA PP 7
X o 5 A ) Aok L G LT St S M, S BN 1 PR U
PRI SR, A6 I PR BEL A R AR R JRR L 2 2 i B S0 AS
o A1) 2 (8 AR (L PR R T FELBELINY AT DL AGE 3T FEL P
3 3 342 12 — 1 RC LB SR AR A £ LB (L), 5 RST8]
RO

28

FAN, XTI T AR = PR R B R T, w] LA
FE FE A T o o 2 — A R I RC HL % (B 7B) LB Th #E
EGNIEN e ok

R2
R1+R2

Recs = ( )RDCR

S S [ B
DCR = Ceq |RT T R2

Hp, Res AT AR ELRL, Rpcr o FLER A 83 R B HE
B >R i J o] i o it A Y S R P AT RpeR 1L -

Wt B EEE

f5 R IR P Y A R AR IR FLBHL(ESR) ZE R 841K, DAV 2 i
WA M B K EoR, [ HESRIEANREL, DL
RREHMESR. MHBEANAENEE R, YHEMN
Tl B er R 25 AR AL B 25 2T RE 08 R S R BRI Y L RE L ok
ik EAY. BBEREE. MESREAEN((ESHR
TR ERAT), IR AR ESR P T i BB 20 .
PRI, i H P2 Y /N B T 3 2 i S 28008 (VRIpPLE(P-P))
BRI ESR fe K AH :

VRIPPLE(P-P) = RESRILOAD(MAX)LIR
FRBEAXT, REERAELS, BEHEB S EELT
AR AT TRR U 22 (VipLE =02V pvrr) - 25 PRBE T, 28 2 i
WO R TR A AT

VibLeREsR

VRIPPLE(P-P) = RsEnee

SEBR A HLA RS R IRESR A& 14F FRYMTELREAC, (A
AR T2 A, Wik, W% EEFRAN,

MAXI N




ERE. [igad . THEIFEHE,

FEKYEZESRFIFUE R K, 1A &2 8 K/NGZ R
PEAAHEZS . OS-CON. A M2 K HE L ff ARG
). M /NS EUEW A (M BB AN, AR
N DA IE £ 280 5 A8 BH ] Vg p g R Vo ar A7 A ] 78 A JE )
WE, HERARERE LIRS ER, K5
BT it RS RLELGE S 25 BES I AR 45 B Vsag
MVsoar ). SR, KAEUEW iAW B AR &N
ESRE &S, AIRESHMENRENRBEM(ESHWH E
WG TEH IETRAT) -

W B EIEELER
ESRZF mUAN TIF R MR AL B IE T RGERITRENE . I
FAEEME AT T A%

f
fesp < OSC
7

¥

1

f S
ESR T 2xResrCout

XoF T I S A2 SR 300k Hz 1 S RY I Sk s, ESRZ A2 .
T TF95kHz, FIF7ESOkHZ L F. RIABE %R I,
M L A2 2 N A2 A OS-CON HL 2% # B A
25kHz Y ESRZ A . 78 HL I B 350 40 A9 130 sl v
W 25mVp p 8l BRAYESR A1 25mV/1.5A =16.7mQ.
220nF/4V Sanyo B Fig I (TPE) L 24X Y ESR A7 15mQ (B KAH) .
XEAEAKHZ AN = — A, IR AR S22

T 2 KT 50% M AR A B B % & (Vour/ Vinz
50%), HnH S0H RN A K T AR aHE M R
A :

VRIPPLE = 0.02 x VouT

Hrh, VrippLe=AlNpucTOR X RESR- 2 VIN=2x VourhY,
ESRERZER . Bebt, AT R AR 70 5 44

MAXIMN

T Ei1C 2 for

RESR = 0.04 x L x fgw

TETEAT T FEL % SR BT By 45 Jt ) 19 0, AN A 5 IR
REZIFREAERERE, DiREESE. HIKE
ERERAMESRE R R, 2FBARELE. A
of, R A E A SO U T LI 2 4N, B
IR GARAT UG 1 SRR LBE S 453 BURE i B ] E 4 30T
L.

AEEE TAEA MR REARR R IR KK
B, XK G OT R R AR . Z BT LA E
EEUR A Dk AR, s0E R TESRIEMR, LR T
WL S RA WA R ER . XS R
WRE AT R, Skad > TR Bk R IR
TR SO AN R R A IRAL . AR, B RETIUR
M T ESR AN TAEATESE . HRBEATRER, AL
i AL YR e SRR O BR R AT RE R AR IR X R R AR 3
SEABLERY, (BT AE 25 A o SR T AR

i A A A B T RGO R L SN R R AR S R K
[F] ARF 7 2 08 5 A ) PR S0 A ., DA 7 o B o
PR - (RIS ] — A A2 0 FL O 2 WL 4 LSRR it & A
Bhy. TEB BRBESWRL 946 B/N 2R, RRA =
A B AR -

WA\BBELE

i N\ FEL 2 7 3 2 R 9 PRI A S T 200 (Trs) IR PR 761 . £
J R TAERTE 2, fABRAMNERMS L5 ks
. BRI, STHRIEESE XL ERAE K.
MAX17003/MAX17004 % F40/60 f i 2g 4t 4y, BVl g A
HEMREISIVIL AL KAESE AR E. 5% MM 180044
MM ERT 10V G ST )M, Xt
HAETENRE. E8HT/RIESVISAFIZIVSARN HIY, #i
ANHEARMS I S ABREMN R RAMZL. NEHTIE
L 40760 M4l AH 75 22 F 50/50 B AE AR AH T 4E # 2
otk
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INPUT-CAPACITOR RMS CURRENT
vs. INPUT VOLTAGE

INPUT RMS CURRENT FOR INTERLEAVED OPERATION:

50
45
40 AT~
- f IN PHASE —
.
= 30 [—50/50 INTERLEAVING
2 25
= \(—K A
2.0 \ )Zr
15
10 / 40/60 OPTIMAL
: INTERLEAVING
" ]
0
0 8 10 12 14 16 18 2

Vin (V)

lrmS =\/(OUT5 - |IN)2(DLX5 -DoL) + (louts —||N)2(DL><3 -

Y
Dixs = ?/UTS
N

Vouts
ViN
I = Vourtslouts + Voutslouts
VIN
INPUT RMS CURRENT FOR SINGLE-PHASE OPERATION:

IrRMs =ILoAD

(\EVOUT(VIN - VOUT)\
=)

Do = DUTY -CYCLE OVERLAP FRACTION

2
2
Do ) + (|OUT5 +louts —||N) Dot +IIn* (1~ Dixs - Dixs + Dot )

8. Hii A RMS HJii

XFREZEH, WY EEFHEREAMEE. HE0s-
CON), B ENIX T b by i TR 18 s B A /e A
Xt T A S A DLBROT 5% B0 AR 1 R AR A A
N TSR R AR R E R AR AR 6y, B4 £ fERMS fr
A EL T B AR TN 10°C R LA A«

IhFEMOSFETHIE#E

PAN MOSFET B¢ i+ JU) 32 2 3 368 R 8 e (> 20V) At 12 i
v SRR ORI A BT R A, R PR A R
[EEECEN

30

15 1 MOSFET (Npp) i BEFE BV inevny 1 Vinovax) 2 18 T
BELPERIFE AT CHFE . FAEAE BN, Vinoumy & 14F T
FER. K5 T Vinvax) A 4 FRHIFE, P13 Z (A1 A4 48 T
. AR VN R N RIIRFE R R 2, 2% R R
N RoFs #EG, AR Vinaxy S 1F T RO SIFE RS,
/NNy, IR VISR AR RIRTE, kB S HiREY
FF L FEAN S 1 5 I MOSFET (Nyp) AT DA S IR 5 i R

PRI MOSFET (N1 )i 57 2% AR 548 FL B (Rpsony) 6
B RFiE (621 SO-8. DPAK B{D2PAK). #irA% & B[y 7=
e ARIEMAX17003/MAX 17004 (4% 5K 5 #% DL_ AE 1% 42

MAXI N




BRE. EEHEL . THEIF
T Ei1C 2 for

PR AIHLT, DA B2 (AR, Fi 7 A1 755 1 MOSFET it i
TEATR-M A AL A AR, 7 JUHE 2 Y B AE Sl ]
T e R AR T M I, IR MOSFET & — % il [
IR, PIBEIF SRFE AN (] .

IIEMOSFETHEILhFE
A IR BRI R (AR, £ SRR K. X &l MOSFET
(NS, Fe 2 TAE SR A PR RE & A 7 S A L R A
NI

PDmH%m%{%KT

](lLOAD)ZRDS(ON)

R, SR /N 3 MOSFET ATk /1N i A FLFE N
FEEARE. ST, T B A T R HE AR 1RO IR A
Rpscony RAEA K, 3% X B T /N MOSFET R, 2%
5 SR (R ony) 2 T JF 3 RGN T LUK B R (R 24
i G T 15V I B30 MOSFET f0 7F 36 SFE )6 R .3
VR M MOSFET (N FF SR A R M, B W %
LR AL L B S BT A L A
ZEEA TR . R, IR . R
FIPCBA A% . A P BB RO B (L IR — 3
WG G55, A RERE (USRI SRS, R0 ENy b5k
AN T T

PD (N L ) =
ILoapQacsw)  CossVinMAx)
+ Vinvaxyfsw
lGATE 2

Coss &Ny K HH LA, Qgswy 1T IT Hil MOSFET (Ny)
JiT T AR - T ae A M AR 0K 20 5T L /05 A B AL B ) 0
(HLFUE1A).

242 i3 TC i P LR A R KA, FF SGHRE A 7 T(C x
Vin? x foy) s 28 MOSFET i) JF S 15 #6 7 B £ 515 & #A]

MAXIMN

ZiFlaT,

B, SR B i MOSFET AR 78 5K /Y HL b TR s B
A RBEHIRpsoN), TE LAETE Vinaax)if X s, I
¥ 2% R — N5 A FL A AR 1 MOSFET .

Xt F K MOSFET (N )R, FiL ity Fi s ¢ =i
K

et
PD (NL HiBH ) =

Vout 2
1| 2411 R
l [V| A H( LOAD) RDS(ON)

MOSFET D #E 9 46 % e KA A = BB T, It
Hﬁﬁ%ﬁaﬁﬁlmm(mx) HIBE A BT Eﬁ/}lh@ﬁﬁﬂ?’iﬂ

PEBIAT . O T XA RERE SR LR, W R AR
HRLE DL SR A5 R A TR
|
lLoaD =lLimiT = (—A 'NDECTOR)
Forr, Ty e A2 PR HLES BT SOR B9V LI, LR BT

WL 75 22 FOAG I L BEL (915 22 . MOSFET W BL A 2 % 1 H P RE
J1, DAREHGL ERE I T AE

VB — AN 1E 0] FE B SR 05K 09 1 AR 3 AR (D), mTRARYT Ik
i3I MOSFET (19 A Z 4% & 76 58 X B[] P 3 . 4% BEAT 1],
T — B BRI S T AR 130 ZRE . 4R
RELRR 450, % ARE R A %

B#EEHE

H 2 A (Cpsp) A B M S 2K, DA = W MOSFET
AR FCHL R . — MR IL T, FESK Bl 4 RS MOSFET
MR T 6, A0 pF M R AR AT . SR,
Xt T IR B K R w8 i MOSFET (9 K FLI . &, IR
EFERTOIpFRE A . W TXEY A, SFE2%E0
XS B AR ELE Jhy #85 3 MOSFET #i A 75 i Bt [ 2% FL 28 ik FL 5 |
B /Y e R RE R I 200mV :
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QGATE
200mV

CpsT =

H, QuaTr & B I MOSFET #5475 %5k vh #L5E 1Y AR H
Tr. B, 8% 1% Fn i iE MOSFET FDS6612A1E Rl
MOSFET. # He il 1% 7 1 it i £08E 26k, FDS6612A f
KA B A7 24 13nC (Vs = 5V). iR EAR, A2
AR

13nC
200mV

Cggt = = 0.065uF

BEPE ST ATRRUE L, A BT LU 0. (B R P2
LDOAZ T 7E

Bt BB EEE

BN B e MR RRUE R 00 R E AT AT, ATZEOUTA
BRI 2 (8] — D H L o B 88, FFHFBARE 240 JE
2 HSL (K D). ROTE10KQE 30kQik+E, RSHE AR,
VI

RS5 = Ra(—VOUTA - 1)
VFBA

Hr, Vega=1.0V.

g 1A EIEFE
PG L R I E (B) . WA R SRR KSR
T E HE DA R Ty SR 40 RE (9 oK . il (A 1Y EL 4 2 PR
T T RESE A A e K LA

( \
ILoAD(MAX) = UDRV - ;ﬁ) BMIN
BE

32

Hep, Ipry WE/ANEWRIKSIHETT, Ve b fn iR S 1 A% -
RGTWEE, H Rpp i HETE b (8 AR A& S A% (B) 9 |
FLELRH . BeAbh, A Y LI Y s B T AR R AR Y
IR 3G 22 (W LDOA B i€ 1 ZERER4y), Bt LA AN 3
e W A TaE . RIL, HLRBE KT 100 /) SR
TRMETE fe K L MR RRAR e, TR . &
R g AR A R A BRI &7 4 5 — s, ER
mATREAEE /DN, DR T EE T T8 ARE .
B KRR B d AR AT R P E T R AR R AR Y
WA EZE . BN, BERERGFERUN DR H T
AR A EE. WEE N BRI 257 A raeFeat
M Th Wi TR SEBRTh#E . I R DR IRFE 55 T i
R B 48 PR 3t 3T DA e R B - S R 2

PWR = ILOAD(MAX) (VINA - VOUTA)

PWR = ILOAD(MAX) VCE

LDOAFEEMEXK

MAX17003/MAX17004 et Fa 145 il 5 F P9 3B SRk
PORIR I T pnp RS . 5 SR AR, JREE . EmE
S A FEL BEL e R L P A U E IR R

5 S K e 3 ) R A R A PR R Y R .
S B 4 s AR

55V)(1+|mAshFE)
VT ILoAD

AV¢DO)=(

Her, VpZ2emV (Fi T), hpp AREEN EiNaE, I
H Igias it ZEAK 2 % SR B (Rgp) U HLIT . 8RR 1
JIT 7~ 6809 Y Fo A 2 & 5 A% FELBFL 2 (4t 1 m A i & FELI (g1 A) -

MAXI N




By LA A AR R AR R RS SR, PRI
KEIER . JHEE B A AR R S & AR A ™
AT AN IS, WHBEANESRFE —-ANEE, K
FRIEER TAE, R TFF05BR &thfa s r R e ok
D) B4, Rl AZERE RS0 %r H F AR 6 2% FL R 38
e
1
f - @@
POLHEDO) = S CouTaRLOAD
Hr, Coura MHIBILDOR i 4, I H R oap N
X I i R B R R it ) BR R BB . e e 1Y RS
T AR
fCROSSOVER = AV(LDO)POLE(LDO)
2)  PNEBTR A AR 7= A A AR o R 2 7 IMHz :
fPOLE(AMP) = TMHz
3) SRIETHA M MEE N A RS R AT
T Z RS R B R S . RO R Y
A PBH T (hpg / ) 385 00 K T FE 4% 28 % AR %) e,
W T DAER i J5 1) R g

fPOLE(CIN) = PRSIV
Im
Ciy = 21
IN P

Hep, g HABENES, PR ERR. M-S
BOFE il A O SRR AT DLARE . (A, B TTRR
A=A

fPOLEKHN)zFEE-

4)  FETT RV iy MR e A S 5% FEL BEL NI B2 75 FBA Tt
Z IR LA (G W AE AR AE N, K204 5pF) i E 1Y
Weri:

1

f R
POLE(FBA) 2J'I3CFBA(R5 I R6)

MAXIMN

. k. TREIFEFE,
T Ei1C 2 for

S) Wl VS e P A A ESR AR Y

f -
ZEROESR) 2nCouTARESR

HH, Resr NCoura M55 B HLFHE..

6) MfREEEM:, HERB KA Coura, PAPRUEFNIHY
o . B A9 R T2 8 T T 8 R 2 A S TF R AR R
Mo B IRIANAVH R AR Rl F B JLMHZ B
o7 FH g 3 i 4 PR 2 LA £R ESR % i L 1 B 7E JL IR 6
75 K ERALNY R SR B E AR (KT S00kHz (ML RUE), fE
PRUEETF RO AR A SR, PRAUEIER TAF, BRIk
BT AERHOTH A T AN R, e R
R KT IMHz.

TEL MRS M e 0 0 2 MR 0529 RO 4 — DR, REWS
A i A . PR 1) S IB R ) TR 7

WER T — PR EZ MR D728, AT LLR M S p{AiE
MOSFET/E R i #4 . SAT, & T pMOS i £ M I
A EERK MR, BRI EARE . pilil
MOSFET # e #ib A8 FL 2 B A T fpoLg(cnvy I LS BUR R
SE, B I A PR AL AR 5T, AR AR
CIE Y B AR

EAES

&=L R #

HINFNEE
/N A (R 22) 32 e Ko 25 HU (W, Electrical Characteristics
FORIMRS . TEFICHE, YBEERTHRZEL TR EZE
TAERY, BRSHRSAER, Wik, S0k R
FLZY (L SMPS U 23 P2 g 285 Mg B0 43 () B ik % A1 b 7
AR) . TAET WO T AR EZER, L 7E S B
Wi B9 T B & (Alpown) % T I R B [E] 9 Y 1 T+ & (Alyp) -
XFERARE — AR/ TAERE, B FAGH:

’
Vineviny=VouT + VeHa +h(ER;52'—Q(VOUT'+VDB)
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S, Voo P Vors S B TE LR o 0272 B,
AMAEMIN 1S, TH4RR/MEARIE T fith = 1 47
i

BXBNEE
MAX17003/MAX17004 %5 il #% A — A e /N B B[R] 45 45
TORE TRETFEPRAEMEZMET, 20 R H
A TAEH (W Electrical Characteristics32). i AL E & T
AR, Joie SKIP it Y B8 B A, F % 0K iF A Bk Bk e
TAERE . TEEA AWM I, RS ERE T
ST TP LR, 43 I 2K S i 22 B O Sl ko, S R0T
Bhat — A 3. XA, M A RS TR AR R,
PEI RO A R B RRE L (EH T 45 1 2 R AR 19 T 5%
R TAE . 45 4% TF 18 B Rk b B AE A AR R TR
(VINGSKIP) N |

)

(
v =V, P
IN(SKIP) @”\bsdowMWM

Hr, fgoc MFSEL B I 8% .

PCB# /G5 /

FF AR B PCBA Jay i PRUE AR T G UAE AR IR . Feg TARRY ¢

. T RHIR D R BT R F A A (E9). A AT EE,

JS7 K BT A D3R T A R ED AR B TOUZ , 5 s F 42 o {5

WEREAE—E. ATRBREPCBATE, NMENELLT M

i

o JRHLI A B ZR AT RERE, U HOR Bt . X RS
T TePhsh TIER .

o HUHGILMARTIRERTHER, XXEFHBEER
B, R MBJE R PCBE 2 (2025 1oz) ] 44 574 AL

34

YL 1DEE 2. IEHH A PCB AR £k B DL 2 oK g B gk
17, XE—DEHEFIRE M5, HoEE ImQAYAh 2
BELL AR T RE S BRI WL TR

o B HKF CSH_MICSL_ #E7E L it Ao M B BEL. (Rspns ) P i »
oK P AL R 5% 2 e 2 R A

o WNRATE S| A BE T A FT Z-blp, DAY S 5 HL ]
IS, MARFERR A R AT ae s . B, wrld
K i A B 25 2 B I MOSFET O BE BS, {H AR g3 K el
J&55 (%32 MOSFET 5 FL %55 i Hh i L2 22 [R] ) B 55

o EEJFRTATA(BST_. LX_. DH_FIDL_)A it 2 8 i Y
AP EEL 3554 (REF. FB_. CSH_. CSL_).

HRL I

HIOCMCE R IUIE, IR RSN, k. Cn. Cour_
MDy_ PR BEEAE—E. WA RRE, # A X L5 40
FETRUZ, R B TE 1) 7 4 DX 4

Pl 45 IC ST K MOSFET it & , S 76 IEXF N, Ny
R AR AR, DAEIFLX_. GND. DH_. DL_AHk 4%
BB LA 5. DL_FIDH. MR BK 2625 06 45 % F & i
P 51 RN MOSFET 5 ¥ i #5 ICHY B B o 1 3~ 2k9%
A 50mil £ 100mil), PABRAREKShEE YT, FF4RIESE XA
[E1] P 3 7 A 00 L 3% 1 f A

H5 55 AR 3R B A 35 1 TeAE(BST_ AR & s 48 2% . LDOS
SR — &, HREERHICHE.

DC-DC 5 il g5 (1422 7 2 A0 & LRI 9 i s . 1% KA #RAE
HAEMA BT T8 Ko 250 41 0 4t
R T 3% B BB 0 4 A AR 400 . AL e R ) 6 s
AAEIC AL T B B A .

i ) R YRR S o 1o AL B SR A R AE . U,
HADC-DCHe e 2R T B 53 T3kl & -
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EXE. WEml . FHEIFEFEE,
1078 fiey

MAX17003/MAX17004

CONNECT THE
EXPOSED PAD TO
ANALOG GND

VIATO POWER
GROUND

CONNECT GND AND PGND TO THE
CONTROLLER AT ONE POINT

REF BYPASS
CAPACITOR ONLY AS SHOWN
KELVIN SENSE VIAS DUAL
Riheee UNDER THE SENSE n-CHANNEL
n-CHANNEL RESISTOR CHANIE

MOSFETS

(REFER TO THE EVALUATION KIT)
INDUCTOR
INDUCTOR

DH
X
DL

) [ o
B

HIGH-POWER LAYOUT LOW-POWER LAYOUT
F]9. PCBfi Ja
& 6. MAX8744/MAX8745 5 MAX17003/MAX17004 Ih#E I X 31
FEATURE MAX8744/MAX8745 MAX17003/MAX17004
o Startup is always in low-noise pulse-skipping mode (i.e.,
Startup Startup operating mode depends on the SKIP setting. | same as SKIP = REF setting). This allows for startup into

(e.g., SKIP is low, then startup occurs in skip mode). prebiased outputs.
The SKIP setting takes effect once the SMPS is in regulation.

Shutdown | Actively discharges the output down to zero. Soft discharge of the output using the DSCHGS and

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).

PGOOD3: Power-good indicator for SMPS3.
Power-Good | PGOODS5: Power-good indicator for SMPS5.
PGOODA: Power-good indicator for the auxiliary LDO.

PGDALL: Power-good indicator for SMPS3 and SMPS5.
Aucxiliary LDO does not have power-good indicator.

BR1EE

TRANSISTOR COUNT: 6897
PROCESS: BiCMOS

MAXIMN 35
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R FORME () B E T RE AR BRI RS, WRF R 33 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

MARKING —

l
1l e

277
/
i
\
- 1

123
PIN ¢ / DETAL
I

kA
3 —b [STOORICTA]
— mere
o
[gqoomooo |—
L [~
=] o | l
= - E2/r
3 E 4s e
=) = '
=N =
54 Sy
pnonngong N
[ e e
~ A
— OI-D X [E—
A
BOTTOM VIEW

[3

3
{R 15 OPTIONAL)
_t
DETAIL A L L
T = @ = e e — | @ T

—DRAWING NOT TO SCALE—

EVEN TERMINAL

000 TERMINAL

BRALLAS /N AKXV

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

APRROVAL TOCUMENT CONTRIL NG, REV.

21-0140 K

%

| COMMON_ DIMENSIONS

32L 5x5

4056
[ VIN. [ NOW | MAX | MIN. [N, MAX]
070|073/ 0.80]0.70|0.75[0.80
0 I 05| o I 005
020 REF. 0.20 REF. 020 REF. 020 REF. 020 REF.

a2

b [o2s[os0]0s5[0es[030] 035[020 [025]0.30 [ 0.e0] 025[0.30] 0a5]0.20[ 025
D 4.90]5.00 [ 510] 4.90]S.00] S10[4.90]S.00 [ 5.10 [ 4.90 5,00 S.104.90 [ S.00 | S30
3

e

K

L

490[5.00| 510 490|500 510 [4.90 5,00 | 510 [4.90[500 | 540 | 4,90 |S.00| 510
0.80 BSC. 0.65 BSC. 050 BSC. 050 BSC. 0.40_BSC.

- JoeS| - | - loeS| - | - |oes| -

025] - - |02S| -
030]0.40 [ 050]0.45]055) 0.65|0.45]0.55 | 0.650.30 | 0.40] 0.50] 0.30| 0.40] 0.50
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NOTES:
1. DIMENSIINING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2 ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3, N IS THE TOTAL NOVBER [F TERMINALS.
THE TERMINAL #1 IDENTIFIER AND TERNINAL NUNBERING CONVENTIIN SHALL
CONFORN TO JESD 95-1 SPP-012. DETAILS DF TERMINAL #1 [DENTIFIER ARE
OPTIONAL, BUT MUST BE LOCATED VITHIN THE ZINE INDICATED, THE TERNINAL L
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
DIMENSIIN b APPLIES TO NETALLIZED TERMINAL AND IS MEASURED BETVEEN
025 m AND 30 rm FROM TERMINAL TIP,
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A\ CIPLANARLTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS VELL AS THE TERMINALS.
9. DRAVING CONFORMS TO JEDEC MD220, EXCEPT EXPOSED PAD DINENSIIN FOR
T2855-3, Te855-6, T4055-1 AND T4055-2.
D\ VARPAGE SHALL NOT EXCEED 040 rm,
11 MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
NUMBER OF LEADS SHOVN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DINENSION ‘e’, 4005,

—DRAWING NOT TO SCALE—

EXPOSED PAD VARIATIONS

CODES MIN. | NOM. | MAX, | MIN. | NOM | MAX,

D2 E2

Ti633-2 200 | 310 | 320 | 3.00 | 3.10 | 320
T1653-3 300 | 310 | 320 | 3.00 | 310 | 320

T16SIN-1 300 | 310 | 320 | 3.00 | 310 | 320

T2055-3 3.00 | 310 | 320 | 3.00 | 310 | 3.20
TE0S5-4 300 | 310 | 3.20 | 3.00 | 310 | 3.20
T2033-3 313 | 323 335 315 | 323 335
T20S5M-5 | 315 | 3.25| 3.35| 315 | 335 3.35

T2855-3 315 | 325|335 315 | 325 335

TE855-4 260 | 270 | 280 | 260 | 2,70 | 280
T2855-5 260 | 270 | 280 | 260 | 2,70 | 280

5-6 315 | 325|335 315 | 325 335

5-7 260 | 270 | 280 | 260 | 270 | 280

5-8 313 | 325|333 315 | 325/ 335

[Tesson-1 | 315 | 325|335 a1 [aes|33s

T3855M-4 | 300 | 310 | 320 | 300 | 340 | 3.20

320 | 300 | 340 [ 320
320 | 200 | 340 | 320

5-5 200 | 310 | 320 | 300 | 340 | 320
T3255N-1 | 3:00 | 340 | 320 | 300 | 340 | 3.20

T4055-1 340 | 350 | 360 | 340 | 350 | 360
T4055-2 | 340 | 350 | 360 | 340 | 3.50 | 3.60

DRALLAS I A XIVI

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