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ABSOLUTE MAXIMUM RATINGS

IN, SHDN, DRVA, OUTAto GND........coooviiiinann. -0.3V to +28V

LDO5, ON3, ON5, ONA to GND -0.3V to +6V LDO Short Circuit to GND ...
PGOODA, PGOODS, PGOOD5 to GND................... -0.3V to +6V REF Short Circuit to GND
CSL3, CSH3, CSL5, CSH5t0 GND .....ooooovviieii. -0.3V to +6V DRVA Current (Sinking)

REF, FB3, FB5, FBAto GND................... -0.3V to (VLDos + 0.3V) OUTA Shunt Current

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

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

BST3 10 LX3 oo -0.3Vto +6V (derated 34.5mW/°C above +70°C)
DH3to LX3............ ...-0.3V to (VBsT3 + 0.3V) Operating Temperature Range

BST5 10 LX5 i -0.3V to +6V Junction Temperature

DH5 1O LX5 oo -0.3V to (VBsT5 + 0.3V) Storage Temperature Range

GND t0 PGND .. -0.3Vto +0.3V Lead Temperature (soldering, 10s)

.-0.3V to (VLpos + 0.3V)
.-0.3V to (VLDO5 + 0.3V)

BST3, BSTS LDOS ...

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

-0.3Vto +0.3V
Momentary
....Momentary

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDOS5, IRer = ILDO5 = louTa =
no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
INPUT SUPPLIES (Note 1)
LDO5 in regulation 5.4 26.0
VIN Input Voltage Range VIN N = LDOB. v v, 15 5 \
= , VCSL5 < 4. . .
VIN Operating Supply Current lIN gﬁﬂ%g zvrrltched over o CSLS, either 20 36 uA
ViN Standby Supply Current IN(STBY) ?QED:N(SV to 26V, both SMPS off, includes 65 120 uA
VIN Shutdown Supply Current lINGSHDN) | VIN = 6V to 26V 8 20 uA
Both SMPS on, FB3 = FB5 = LDO5,
Quiescent Power Consumption Pa 325: 5311\1;3/ VesL3 = 3.5V, VesLs = 53V, 3.5 4.5 mwW
PIN + PcsL3 + PesLs + Pouta
MAIN SMPS CONTROLLERS
3.3V Output Voltage in Fixed VIN = 6V to 26V, SKIP = FB3 = LDO5,
Mode Vours 0 < VcsHs - VesLs < 50mV (Note 2) 3265 3315 3.365 v
5V Output Voltage in Fixed Mode VouTs \é'g ;C6SVH;°_25!3‘&@2355?@555' 494 5015 509 v
VIN = 6V to 26V, FB3 or FB5
1.980 2.010 2.040
Feedback Voltage in Adjustable Ven duty factor = 20% to 80% v
Mode (Note 2) - VIN = 6V to 26V, FB3 or FB5
duty factor = 50% 1990 2.010 2.030

MAXIV
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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 Tpo = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Voltage Adjust Range Either SMPS 2.0 55 \
FB3, FB5 Dual Mode Threshold 3.0 V_L??f V_Lgaf’ v
Feedback Input Leakage Current VFB3 = VFB5 = 2.1V -0.1 +0.1 uA
) Either SMPS, SKIP = LDO5, o
DC Load Regulation 0 < Vst - VosL < 50mV 0.1 %
Line Regulation Error Either SMPS, 6V < V|N < 26V 0.03 %IV
FSEL = GND 170 200 230
Operating Frequency (Note 1) fosc FSEL = REF 270 300 330 kHz
FSEL = LDO5 425 500 575
Maximum Duty Factor DmAXx (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 Vv
Current-Sense Input Leakage CSH3 = CSH5 = GND or LDO5 1 " WA
Current
Current-Limit Threshold (Fixed) VLIMIT VesH_ - VesL_, ILIM = LDO5 45 50 55 mV
Current-Limit Threshold Vi Vest - VosL ViLim = 2.00V 185 200 215 .y
(Adjustable) - B ViLimv = 1.00V 94 100 106
VesH_ - VesL_, SKIP = ILIM = LDO5 -67 -60 -53 mV
Current-Limit Threshold v p— -
(Negative) NEG VesH. - VesL_, SKIP = LDOS, 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 Vv s
IPLE SKIP = GND current-limit 20 %
threshold (VLiMIT)
ILIM = LDO5 25 5 7.5 mvV
|dle Mode Threshold Vv VesH_ - VesL_, With respect to
(Low Audible Noise Mode) IDLE KIP = REF current-limit 10 %
threshold (VLIMIT)
ILIM Leakage Current ILIM = GND or REF -1 +1 uA
|dle ModeldMaxim Integrated Products, Inc. DBEIZE T,
M AXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDO5, Irer = ILp0o5 = louta =
no load, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Soft-Start Ramp Time {SSTART Measured from the rising edge of ON_to > ms
full scale
Soft-Stop Ramp Time tsSTOP Measured from the falling edge of ON_ to 4 ms
full scale
INTERNAL FIXED LINEAR REGULATORS
ON5 = GND, 6V < V|N < 26V,
LDO5 Output Voltage VLDOs 0 < ILpos < 100mA 4.85 4.95 5.10 Vv
LDOS5 Undervoltage-Lockout Fault - 10
Threshold Rising edge, hysteresis = 1% (typ) 3.7 4.0 4.1 v
LDO5 Bootstrap Switch Threshold Rising edge of CSL5, hysteresis = 1% (typ) 4.35 4.55 4.70 \
LDO5 Bootstrap Switch LDO5 to CSL5, Vesis = 5V, ILpos =
. 1 5 Q
Resistance 50mA
Short-Circuit Current LDO5 = GND, ON5 = GND 225 450 mA
Short-Circuit Current (Switched _
over to CSL.) LDO5 = GND, Vcsi5 > 4.7V 200 425 mA
AUXILIARY LINEAR REGULATOR
DRVA Voltage Range VDRVA 0.5 26.0 V
V =1.05V, V, =5V 0.4
DRVA Drive Current FEA DRVA mA
VEBA = 0.965V, VDRvA = 5V 10
FBA Regulation Threshold VFBA VDRVA = 5V, IDRvA = TMA (sink) 0.98 1.00 1.02 Vv
FBA Load Regulation VDRA = 5V, IDRvA = 0.5mA to 5mA -1.2 2.2 %
OUTA Shunt Trip Level Rising edge 25 26 27 \
FBA Leakage Current VFBa = 1.035V -0.1 +0.1 pA
Secondary Feedback Regulation
Threshold VDRVA - VOUTA 0 v
DL5 Pulse Width Y MS
3fosc
OUTA Leakage Current louTtA VDRvA = VouTA = 25V 50 UA
REFERENCE (REF)
Reference Voltage VREF LDOS5 in regulation, IrRer = 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, hysteresis = 100mV (typ) 1.90 V
FAULT DETECTION
Output Overvoltage Trip With respect to error-comparator 8 11 14 o
Threshold (MAX8744 Only) threshold °
Output Overvoltage Fault tovp 50mV overdrive 10 us

Propagation Delay (MAX8744 Only)

MAXIWN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDOS5, IrRer = ILDO5 = louTa =
no load, TAa = 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 Uhdevoltage Fault tuvp 50mV overdrive 10 us
Propagation Delay
Outpgt Ungervoltage Protection {BLANK From rising edge of ON_ with respect to 5000 6144 7000 1/fosc
Blanking Time fsw
) With respect to error-comparator ) ) ) o
PGOOD_ Lower Trip Threshold threshold, hysteresis = 1% (typ) 12 10 8 Yo
PGOOD P tion Dl ; Falling edge, 50mV overdrive 10
ropagation Dela s
- ropag Y PGOOD- Rising edge, 50mV overdrive 1 H
PGOOD_ Output Low Voltage ISINK = TMA 0.4 Vv
PGOOD_ Leakage Current IPGOOD_ High state, PGOOD_ 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- _
Resistance ResT lBsT = 10mA 5 Q
BST_ Leakage Current VBST_ = 26V 2 20 pA
INPUTS AND OUTPUTS
I . Rising trip level 1.1 1.6 2.2
SHDN Input Trip Level - - V
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
ON3, ON5 Input Voltage Delay start level 1.9 2.1 \
SMPS on level 2.4
MAXIMN 5
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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 = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

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

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDOS5, IRerF = ILD0O5 = louTta =
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 N = LDOS. V vy 15 P \
= , VCSL5 < 4. . .
VIN Operating Supply Current IIN LDOS5 switched over to CSL5, either SMPS on 40 uA
ViN Standby Supply Current INSTBY) I\QSD:NGV to 26V, both SMPS off, includes 120 uA
VIN Shutdown Supply Current lIN(SHDN) | VIN = BV to 26V 20 uA
Both SMPS on, FB3 = FB5 = LDO5; SKIP =
Quiescent Power Consumption Pq Sg&AVSistz 8.5V, Vesis =53V, 4.5 mwW
PIN + PcsLs + PcsLs
MAIN SMPS CONTROLLERS
3.3V Output Voltage in Fixed VIN = 6V to 26V, SKIP = FB3 = LDOS5,
Mode VOUTS | 5 < Viosha - Vst < 50mV (Note 2) 3.255 33754V
5V Output Voltage in Fixed Mode |  Vous g'g \:/(;65\1_120—2\/6(\;/3’LS5K<|P5(:)rr'T\??N:otLeD20)5Y 4.925 5.105 v
Feedback Voltage in Adjustable VIN = 6V to 26V, FB3 or FB5
Mode VFB_ duty factor = 20% to 80% (Note 2) 1974 2.046 v
Output Voltage Adjust Range Either SMPS 2.0 55 \
FB3, FB5 Dual Mode Threshold av V_Lgaf’ v
FSEL = GND 170 230
Operating Frequency (Note 1) fosc FSEL = REF 270 330 kHz
FSEL = LDO5 425 575
Maximum Duty Factor DmAx 97 %
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDOS5, IRer = ILDO5 = louTa =
no load, Ta =-40°C to +85°C, unless otherwise noted.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS
CURRENT LIMIT
ILIM Adjustment Range 0.5 VREF \
Current-Limit Threshold (Fixed) Vumit | VesH_ - VesL_, ILIM = LDO5 44 56 mV
Current—Limit Threshold v | Vest - Ves, ViLim = 2.00V 185 215 iy
(Adjustable) ViLm = 1.00V 93 107
INTERNAL FIXED LINEAR REGULATORS
LDOS5 Output Voltage Vipos |ON5=GND, 6V < VN < 26V, 4.85 5.10 vV
I%Er(zghlélrzjdervoItage-Lookout Fault Rising edge, hysteresis = 1% (typ) 3.7 4.1 V
LDOS5 Bootstrap Switch Threshold Rising edge of CSL5, hysteresis = 1% (typ) 4.30 4.75 \
Short-Circuit Current LDO5 = GND, ON5 = GND 450 mA

Short-Circuit Current (Switched

over to CSL.) LDO5 = GND, VcsLs > 4.7V 200 mA

AUXILIARY LINEAR REGULATOR

DRVA Voltage Range VDRVA 0.5 26 V

DRVA Drive Current Vrea = 1.05V, VDRvA = 5V 04 mA
VEBA = 0.965V, VDRvA = 5V 10

FBA Regulation Threshold VEBA VDRVA = 5V, IDRvA = TmMA (sink) 0.98 1.02 V

OUTA Shunt Trip Level 25 27 V

REFERENCE (REF)

Reference Voltage | VREF | LDOS5 in regulation, IRer = 0 1.980 2.020 V

MAXIMV 7
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDO5, IRer = ILD0o5 = 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 . o
Threshold (MAX8744 Only) With respect to error comparator threshold 8 14 %
Output Undervoltage Protection With respect to error comparator threshold 65 75 %
PGOOD._ Lower Trip Threshold With respect to error comparator threshold, A2 8 %
hysteresis = 1%
PGOOD_ 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
INPUTS AND OUTPUTS
- ) Rising trip level 1.0 2.3
SHDN Input Trip Level - - Vv
Falling trip level 0.96 1.04
) ) High 2.4
ONA Logic Input Voltage Hysteresis = 600mV Vv
Low 0.8
SMPS off level/clear fault level 0.8
ONS3, ON5 Input Voltage Delay start level 1.9 2.1 Vv
SMPS on level 2.4
High ViLDo5 - 0.4
Tri-Level Input Logic KIP, FSEL REF 1.65 2.35 vV
GND 0.5

Note 1: The MAX8744/MAX8745 cannot operate over all combinations of frequency, input voltage (VIN), and output voltage. For
large input-to-output differentials and high switching-frequency settings, the required on-time may be too short to maintain
the regulation specifications. Under these conditions, a lower operating frequency must be selected. The minimum on-time
must be greater than 150ns, regardless of the selected switching frequency. On-time and off-time specifications are mea-
sured from 50% point to 50% point at the DH_ pin with LX_ = GND, VBsT_ = 5V, and a 250pF capacitor connected from
DH_ to LX_. Actual in-circuit times may differ due to MOSFET switching speeds.

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

tion level higher than the trip level by approximately 1% due to slope compensation.
Note 3: Specifications from -40°C to +85°C are guaranteed by design, not production tested.
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(Circuit of Figure 1, ViN = 12V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)
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REEEREGEE)

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

46

45

10

3.3V IDLE-MODE CURRENT

vs. INPUT VOLTAGE

SKIP MODE
SKIP = GND

MAX8744 toc10

_—

—

-_—

—

—

-

SKIP = REF

—
L~=—"1 | OW-NOISE MODE — |

0 4 8 12

INPUT VOLTAGE (V)

16 20

LDO5 OUTPUT VOLTAGE

vs. LOAD CURRENT

I~

IAX8744 toc13

N

0 20 40 60

LOAD CURRENT (mA)

80 100

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

3.3V SWITCHING FREQUENCY

REFERENCE OFFSET VOLTAGE

vs. LOAD CURRENT DISTRIBUTION
1000 === B 50 o
= FORCED-PWM s +85°C === SAMPLE SIZE = 125 ||
— g 125°C == 5
= ) = 40 =
~ A1 5
S 100 = o
g — LOW-NOISE SKIP = 30
2 N / =
& IR &
) 4 &
= 41114 &2
I 10 2L LALL PULSE SKIPPING ] =
= =
= y4 =
< A “ 0
B 4
- /
1 0\\\\\\\n\\\\\\\\n\\\\‘
0.001 0.01 01 1 10 10 - _ 10
LOAD CURRENT (A) 2V REF OFFSET VOLTAGE (mV)
OUTA OUTPUT VOLTAGE
vs. LOAD CURRENT LDO5 POWER-UP
MAX8744 tocl
122 - : Y74t 1003
§12.1 |
[d>)
<
- —
; \\
o
5 120
o
5v -
19 -
0 50 100 150 1ms/div
LOAD CURRENT (mA) A INPUT SUPPLY, 5V/div ~ C. LDOS5, 5V/div

B. REF, 2V/div
SHDN =IN

D. PGOODS, 5V/div

MAXIN



/=h7v2oa2E1—%5H
SBHNE, 4], X1 BFI> FO—-5

REBEREGERES)

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

SOFT-START WAVEFORM
. ,MAXWTM toc16 3 3\/
33V :
0 .....I ) T ] A 0
sV ot 5V
B
0 0
0 ¢ 0
12V 33V
0 ’ 0
5A
0
0 E

400us/div

A. ON3 AND ON5, 5V/div
B. 5V OUTPUT (Vours), SV/div
C. PGOODS, 5V/div

D. AUX LDO OUTPUT
(Voura), 10V/div

E. L5 INDUCTOR CURRENT,
5A/div

SMPS SHUTDOWN WAVEFORMS

MAX8744 toc19
- =

o "
» mmmmenenn e IR
v - - . o1

5V P ]
o b B sy
M-] ‘ C 49y
et s oy
.......... i "
........ "

3
0

1ms/div

A. SHDN, 5V/div

B. 5V QUTPUT (Vouts), 5V/div
C. PGOODS, 5V/div

NO LOAD

D. 3.3V OUTPUT (Voura),
5V/div
E. PGOOD3, 5V/div

MAXIMN

SMPS DELAYED STARTUP SEQUENCE

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

ON3 =REF

D. 3.3V OUTPUT (Vours),

E. PGOOD3, 5V/div

OUTS5 LOAD TRANSIENT

5V/div

MAX8744 toc20
—

20us/div
A louts = TAT0 5A, 5A/div
B. Vours, 50mV/div

C. INDUCTOR CURRENT,

SA/div

D. LX5, 10V/div

SMPS DELAYED STARTUP SEQUENCE

(ON5 = REF)
MAX8744 toc1
A
B
C
D
E

1ms/div

A. ON3, 5V/div

B. 5V QUTPUT (Vgurs), 5V/div
C. PGOODS, 5V/div

ON5 = REF

0UT3 LOAD TRANSIENT

D. 3.3V OUTPUT (Vours),
5V/div
E. PGOOD3, 5V/div

MAX8744 toc21

BT v

1A

3.35V
3.30V
3.25V

3A
1A

12v

20us/div

A lours=TATO 3A, 5A/div
B. Vours, 50mV/div

C. INDUCTOR CURRENT,

SA/div
D. LX3, 10V/div

11
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MAX8744/MAX8745

/=hrT7v2o32E21—-5H
SWE,. 447, X1 BEI> FO—5

REIEREEE)

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

3.3V

SKIP TRANSITION

MAX8744 toc2:
]

3.25V

12

OUTPUT OVERVOLTAGE

FAULT PROTECTION (MAX8744 ONLY)

MAX8744 toc23
]

OUTPUT UNDERVOLTAGE
(SHORT CIRCUIT) FAULT PROTECTION

MAXB 44 t0c2:
T

5V U o - :
S fA

0 oo

3.3V Crrmen :

B
0
5V
0 C
12V
D
: ’ ; : U fodhewa Memtonesmrertms e
40ps/div 1ms/div 20us/div
A. SKIP, 5V/div C. INDUCTOR CURRENT, A.PGOOD3, 5V/div C. 5V OUTPUT (Vours), A. LOAD FET GATE, 5V/div C. DL3, 5V/div
B. 3.3V OUTPUT (Vours), 2A/div B. 3.3V OUTPUT (Vouts), 5V/div B. 3.3V OUTPUT (Vours), 1V/div D. DH3, 10V/div
100mV/div D. LX3, 10V/div 2V/div D. DL3, 5V/div 30mQ MOSFET
0.5A LOAD
LDO5 LOAD TRANSIENT LDOA LOAD TRANSIENT
MAX8744 toc25 MAW
...... :
A
5.00V
4.95V 15.0V
145V B
100MA | o evomarimety ]
......................... 12.0v
C
0 N 1.9V

20us/div

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

20us/div

A.LOAD FET GATE, 5V/div. C. AUX LDO OUTPUT (Voura),
B. AUX LDO INPUT, 0.5V/div 0.1V/div
0T0 150mA LOAD TRANSIENT

M AKX




/=h7v2oa2E1—%5H
SWE, 44, XA BFEI> FO—-5

B

® BE

ONA

WALDOA =T IVAA, ONAWA—ICTILT TV ENTNDEE, OUTAIINA A Y E=F 2V ZITEY 2874 — R
N IRENT A E=TIlEnE T, ONAZ/N\AICEREI &, I bO—S3BILDOZ A 21— ILL&ET,

DRVA

WELDO RS2 MDR—Z RS54 /N, DRVAZPNp/ST— SO 29DN—ICEBHELTL
S R—ZETIYHZDOBIZ680QDTILT Y THEMEEBML TS0,

ILIM

E—oBRFBRZL Y>3 REAE, ILIMALDOSIZTILT Y TENTID1I5E. ERFEIBEZL v 3
WWRIET 4L bDSOMVICE &, BEAREE— R Tld, CSH_CCSL_OBDERFBIBRIL v 3
JURISIEREICILIMICEIT©0.5V~2.0VOEEDEEND1/10ICBW T 777 MEDSOMVIC
UEbLDWmEBEIL Y I ME. 8EZEVipos - VT,

vy NI UEIEIA R VsrsnASHONADDIL T Ty oD )y FLRILEINEL . hD
VsranA'SHONAADII EW T YD MY TLARIVEWRKELBDETERY— MLAEWNEEG. TN
A RISERERBUAD vy NF T E—RICAW T, BEREIDIZSISSHDNE V| IZHEH L T
KIS0 WP ESRZE L TSHDNAZV NIRRT D2 EICELDT. OISV IIVEEEED Y U
TORMNDPERRLET,

ON3

3.3V SMPSA =T ILAA, ON3%/\A(ZBRENY 5 ¢ 3.3V SMPSH M *—T )b, ON3&EO—IC T T T HE
3.3VSMPSH'T 1 E—TIlEnEd, ONSHREFICEHRSNTI\D &, BV SMPSH'REIRREIZE L /#3.3V SMPS
H2RE—bLETBERY— 1), ONSZREY U7 LNILARBICHET DL, BES Y FH Y hanE s,

ON5

5V SMPSA % —TIUAS. ONS%Z/\A ICEF&EN 9 DDV SMPSHiA =T Ibdh, ONSEO—ICTIVT D THE
5V SMPSH'F A E—T)lan&d. ONSHREFICEHRENT\HE. 3.3V SMPSH'RTEIRREICE L /2#5V SMPS
H2I—hLETEBEZY— ), ONSEBEI U7 LNIVREICHRE T DL, BESYFH Y bEn&Ed,

2.0VU T 7L RERXE . 0. TpFMEDES I YoV FT Y TREFET7FOT 752 RIZ/NA
INZLTL S, VT 7 LV RSHEBDERIIY L TERASOUAZMHIEL 9. REFICERZ
I5E, REFOERFRLF1L—2 a3 BEICR U THABEDBENMET L&Y, X T LHSHDN
EO—ICTIVID dDE UIT7LYRESY Y MOV LET,

7FAJIZ5 R, FTEIVZR—XR/Ny REGCNDICEHLFT,

EREOBIRA . ZDILNILDHREBAAT., AV MA—SDRAYF U IBREMESZRELET .
LDO5. REF. ZF/=IdGNDIZ#E#H L T, MRICRT A Y F U IRERM(IELE) A BIRT D ENTE
%9, LDO5 = 500kHz. REF = 300kHz. GND = 200kHz,

10

JNIVRZF ) THIEIAS., LDOBICIERT L. K./ 1 X, BHIPWMEI(EIC/E Y &9, REFICERY
& BEFTOEE. &/ A X, /NVAZF Y TBEICRYET, GNDICERIDE. BEFTO
BE). BIE. /UVRZF Y TEEICEDET,

11

FB5

5V SMPSAIMD Y 1 — K/\w U AS1. LDOSICHEET DE. Tty hOBVIEAICEY £T . BETEE
E— KT FBVICRRIEENE T,

12

CSH5

5V SMPSHDIENERIEHAT, BRIEHEFD TS HFICHERL T ES 0, B7IC, ERQEE
BINEER T 2HEEA VYU YDCREREICKDEIBKSED. 2BADERRERNZRLET,

13

CSL5

5V SMPSEOHEAEHE SV BDERMREAS. WEDT Uty NoVT 4 — RNy ONEREERTD
155(FB5 = LDO5). O hO—SI3CSL5Z2ERL THABEZRHEL 9, BERREFEFOVAT X
IHFICHER L T</EE 0 CSLEIFLDOSICN DT — bR MY TANDEEIERZLET,

14

PGOOD5

5V SMPSEMDA—T> RLA >, /ND—2v REH, CSLOAZEEZELSEL WU E10% (typ)E EEST
ETT2EPCOODSIEFO—ICHEUET, VT MNRY—hRESY Y RS UmIE, PGOODSIEO—
ICIRI=NE T, CSLEAREIREED & ZPGOODSIF/NA AV E—F 2V RITKEYFT,

MAXIMV

13
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MAX8744/MAX8745

J=hFT7Tvoa>kEa1—5H
SWE, 48H,. XL>BFIA> O-5

iimFEREA (R =)
i%F 2 % BE
5V SMPSHOD T —2 N 754 I AV T oY #iRiET. MAX8744/MAX8745(3, LDO5EBST5M
15 BST5 Eﬁ;:P\]E7—7\ RZAYTFHERINTNET, HTIIRTEIDIIC. AMIFOI 7 oHICERLT
<IEE 0,
16 DH5 5V SMPSE®D/N\A A K& — bk RS54 /3, DHSIELXSA SBSTSE TR A VI LT,
5V SMPSEMDA 59 5T LXSBA VT IIDAA v F U IAICEH LTS, LX5IE
17 LX5 DHEN\AH A K7 —k RSANDTREREL A ILOREERELET,
18 DL5 5V SMPSEOO—5 4 K& — bk KRS/, DLSIEZPGNDAMSLDOSE TR A VI LE T,
19 PGND BREIS VR
SVRE Z7LF1L—5HH, 8E4L.7uF (1uF/25mA)T/NA/IRZLTL &L, DL_O—H 1 R
F—KRZA4/N DHN\AHA RRSANBSTR Ay FEH), PNMO bO—Z, O2Pwv o, UT7
20 LDO5 L2, BIROABEFITL T, PEL<EET100mAZHIELF T, CSLEAA.5VEWKREL, D
VIRZII—=MDRTLTNBEE. UZ7LFaL—2I3vy hFD L. LDOSIIEREFTHEX
200mADT1 QR Ay FRHEATCSLAICEHRINE T,
21 N REEERSLULDOSHESV ) Z 7L ¥ 1L —F AN, ICOELICRBLEZ0.22uF EDES I v o
OF S TPGNDIT/NA /SR L TL S0,
BEILDORDA =T RLA >, INT—2w RHA, FBAWRMZENREUE10% (typ) & AT
22 PGOODA [{ETFL/=BE. BIUOMELDOD I+ MU, PGOODAIZA—IZ/EY) £9, FBAN'ZEIRRE
D EEPGOODAIG/NA AV E—F VUK FT,
23 DL3 3.3V SMPSEO®O—H A R4 — bk RS54/ \HH, DL3IZPGNDASLDOSE TR A VI LET,
ot xa | 3.3V SMPSEDA > 505 EmmT, XCEA FUEDAL v F L IRICERLTI S,
LX3IEDH3/\NAH A RT— KN RSANDOTRIEBREL 1MILOEBEIZRIELEY,
25 DH3 3.3V SMPSHD/N\AH A R4 —h RS A/ A, DH3IFLX3NSBSTIETRA I LFET,
3.3V SMPSEH®D 7 —Z N7 54 »F AT o EEHET. MAX8744/MAX8745(3. LDO5&BST3
26 BST3 @;’@L:Wﬁ?‘—x RZAYTFHERINTNET, RNIRT KIS, MFFOA T oHITEEL T
Qr-1AN
3.3VSMPSEHDF =T RLA . INT—=2v R, CSLINAMEBEELREIIE10% (typ) =
27 PGOOD3 |#8x TR TFISEPGOODIIFO—ICHIET, VT MRY—rhET Y M AIE, PGOOD3
FO—ICR=NFT, CSLINEZERREDEEPGOOD3II/NA 1V E=F VRICEUET,
3.3V SMPSHOHEHBES LOEDERBRHEAN. RBEO Tty h3.3VI 14— RNV OB ESEE
28 CSL3 ERT2I5G(FB3 = LDO5). O hO—3IFCSL3AER L CHABEZ RE LT, BRBRHEF
DY A F RmFITEHRL T EE 0,
3.3V SMPSHMDIEDERIEH AT, BERABEREFOTSAHFIERL TS0, B7IC. IEFE
29 CSH3 g?&%%ﬁé@ﬁﬁ?éﬁﬁt/r)979DCR¢§&L:J6%§§EHE®\ 2REEDEREEHAERL
30 FB3 3.3V SMPSEH®D 7 4 — R/NY O AS, LDOBICHESi 9 2&. BEI.IVEEAICKY £, BEITREE—R
Tld. FB3IF2VICRELETNET,
14 MAXIW




/=h7v2oa2E1—%5H
SWE, 44, XA BFEI> FO—-5

iimFEREA (R &)

F E4 W RE

31 FBA HWEILDOAD 7+ — R/NY AN, OUTAE P F O 55 REICIERSESRICIES LT, BB =7
LF¥Fa1L—5DENERERELTLES 0, FBAIZIVIZZELENE T,
WEEABEAME ) — 7 LF 1L —FHEH, 1WWFAED T YT 5 (1uF/25mA) TOUTAZGNDIZ/ N1 /X2
LT<LEE L DRVA < OUTADEE, 287« — R/Ny 28I KDL % TusDRE M S, Jv b

- OUTA O—Sh'HBREI L7 FOBREETIVET. DRVAN2EVEBZ D E. MAX8744/MAX8745(3
OUTAD10MAS v > hBEA2—TILT. NSURDRNA VF 07 AL DTHREIV TN
BIELNIVSETRDEFFIELE YT, ONAENAICTDE, UZF7LFa1L—F RSA/NEZRT4—R
INY OFED A 2—TILENET,

EP EP IORAR=ZR/INY R, FEHIOVZAR—=ZXRNY RE&FFOTIS RICERELET,

R1. BEFP TV 5—2a v O&ER

300kHz 500kHz
COMPONENT 5V AT 5A 5V AT 3A
3.3VAT6A 3.3VAT5A
INPUT VOLTAGE ViN=7V TO 24V ViN=7V TO 24V

CIN_, Input Capacitor

(3) 10pF, 25V
Taiyo Yuden TMK432BJ106KM

(3) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

5V OUTPUT

Couts, Output Capacitor

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

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

L5/T5 Inductor/Transformer

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

NHs5 High-Side MOSFET

Fairchild Semiconductor Fairchild Semiconductor

NL5 Low-Side MOSFET

FDS6612A FDS6612A

International Rectifier International Rectifier
IRF7807V IRF7807V

Fairchild Semiconductor Fairchild Semiconductor
FDS6670S FDS6670S

International Rectifier International Rectifier
IRF7807VDA1 IRF7807VDA1

3V OUTPUT

Courta, Output Capacitor

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

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

L3, Inductor

5.7uH, 9A, 8.5mQ
TDK RLF12560T-5R6N9R2

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

NH3 High-Side MOSFET

Fairchild Semiconductor Fairchild Semiconductor

NL3 Low-Side MOSFET

FDS6612A FDS6612A

International Rectifier International Rectifier
IRF7807V IRF7807V

Fairchild Semiconductor Fairchild Semiconductor
FDS6670S FDS6670S

International Rectifier International Rectifier
IRF7807VD1 IRF7807VD1

MAXIMV
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MAX8744/MAX8745

/=hk7Tvoa>E1—-5H

SWE, 45D, X1

EFEI>FO—S

L 2 -~ INPUT (V)

N
SECONDARY
DH3 DH5 — ouTRUT
BST3 BsTs |2
3.3V PWM 5V PWM
OUTPUTCT L3 15 UTPUT
oun {; D3 DLS
PGND
GND
[
o |—4~
CSH3 CSHS o
0.22uF 22uF
W B co13 csis |3 022
6 L c4
1000pF T ME T oot
- REF 11 -
(300kHz) FSEL FB5
_|:| }—E REF e £
—L_" " Crer 20
= 02F LD0s 5V/LDO OUTPUT
CLoos
SECONDARY MAXIM ;; ATuF
OuTPUT MAX8744
MAX8745
DRVA S L
12V100
OUTPUT OUTA
CONNECT
TO 5V 0R 3.3V
FBA
L g
10k
PGOODA
Po0D3 22 >  POWER GOOD
> ‘15 peoops | >
 Slow
ON|aFF 6
o
—ow

%7 POWER GROUND

L anaLos GrounD

SEE TABLE 1 FOR COMPONENT SPECIFICATIONS.

1. REEPEEE
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SHE,

J=hFT7wvoa>kE1—5H
47, XL>BEI> FO—5

R2. BbmA—7N

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
Phillips www.phillips.com
Pulse www.pulseeng.com
Renesas WWWw.renesas.com
Sanyo WWW.SECC.CO.jp
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

MAX8744/MAX87A5MIZEENEEIEE (K 1)IF. /— b
Ty oAV E1I—IDXAVERELTEENK
SV/BAH K U3.3V/oAZER L &9 . ANERIEHT
N~24VTY, BmDBRICDONTIIRTIZ, BmA—7h
—BIR2ZSBLTIES0,

MAX8744/MAX8745\13. {REBEEIREFICERET SN,
A=) —TEN2D0BEERBHMRA Ty TTI>
I hO—2hAEENTNEY, B8RS 5—1)—T
V—F T OFvICK O TUMBEREAREE S . ANV
TIHD) Y TIVHMERENE T, 1 DDORELDOAF—T
7oA TOVEREEML FT, MAXB744/MAX8745(3:A
HEugeeHANZ R DOMEILDOZ A THY. 3.3VE—T
7oA TEBROERFIIISEEN 12V T LBRDRTE
LICERT DI ENTEE T,

EE5VU=7L¥1L—%(LDO5)

AR —_7L¥a1L—IE. TUty NoVONERESD
ZERLE 9, LDOSIFAFIIMOSFETD T — ~ R oA
NICW I DiaEZ=TL\. SMPS7+O732 MO—3,
Do77L2Z0 BXUOD Yo TOY DICRERINA T R
BREZRMLUE T, LDOSIINESIUARBDER D7
<EBT00mMAZMEEE L. ZDAICIIMOSFETS — ~
RSATEEENTTH. CNISRA Y F U IRRE
ENFITMOSFETDEIRICE D TOEMANS50MAZE T
ZT2ON—MBNTT, 2EFRREICSITDEEMN
ZRIE S DI=H. 4. TuFAEDEZ Iy oV T
(B25mAY Y 1uF) TLDOS%E /XA /X2 LE T,
MAX8744/MAX8745Z A v FE— REBIE(SMPS) 3.
BHDANBRUNY T EISACTF TZ)IMA T,

MAXIMV

BVONA T REREVDEELE T, ZDEV/NNAT7RE
B, O hO—ZICRES NV ) Z7LFa1L—%
(LDOB)IC k> TEMSNE T, ZDT—KA KTV
LDOIC&L DT, O hNO—ZEMETORENAEEICKE DT
WET, T— M RSANANERISEELSV) Z7LF2
L —&EHALDOS) i nEd, Lizht>T. bV LDO
ERIZLDOS (PWMO > I\D—E)t/f I\ I\“E/r 7‘%73@

BYUEY,
IBIAS = Icc + fsw (QGLow) + QG(HIGH))
= 5mA to 50mA (typ)
C T
ZLTQsow) EQaHIGH)IEMOSFETDTF—5 > — b
ICERE S N/=Ves = BVICHBIT BT — b Fr—2 Dt
BREDTIRETTY,

SMPSHSLDOT— X Sy TADYUEZ

BVAA VHABEHLDOSD T— R NSy U X
2Ly a)lRertEy, DY TRNRY—MIRETL
TLW218E8. AED1Q (typ) pF+ #ILMOSFETA'
CSL5%LDO5SICIEHK L. ZNEARFICLDOS) Z 77 L
Fal—%Ev Y NI LET, TNICEDTTN
AZDT—=hR Ty TEaN, REOEEREANEDE T
IS BHEEIL. V7 LF1L—BAED/NYTUHS
Tl3r <. BV SMPSHACSL)h »iThhEd, 7—h
2ZhTY LT, EBNICHEDOEN) ZFLF2
L—4H5TldE<. $IEI0%DA A VFE—RY—2
HOEBANMEEIND=H. 7'— NEBfREIE BEEEIEXk(IC
KBBHIEENMBEREINE T, LDOSHAACSLEIZHIY
EhdE. BHREENHT100MANS200mAICIERL £,
ONSA'O—ICTILF D rEhds, OV hO—SIdES
ICT—hA NSV TRAYyFET42—TILL. BV LDO
EBUOAMX—JILLET,

)27 7L > Z(REF)

2V T 7 L ALREEERDELICT L T21%DE
EZz#H5. REFZEREIATLU T 7LV RELTEHE
BICLTWEY, O.TWFUEDEZ Iy oAV FTHUT
REFZGNDIZ/XA /X2 LT fze e U T 7 LRI,
BAS0uAZ Y — X LSUAZ L VO L TR DE R Z 1T
R=bLET, XA VSMPSHEAEBEICBD CTHIBETR
RN ERENDIBEER. VI 7L RCaFmz#EiL
TEWFF A, V77 L RICEBTGZERTDE. 1
TJrLrzamlFal—2 a3 EREDRHIC. LDO5,
CSL5 (OUTH). CSL3 (OUT3). 8KXUOUTADH S
BENDIMETLET,

DRFLAR—TIVI vy 5> (SHDN)
SHDN% [EFEICSHDNAAIZ T Ty M)y LA
A FESTERENTSE. MAX8744/MAX8745I3KES
vy NIDURREICKYUE Y, vy MO UE—R
17
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MAX8744/MAX8745

/=h7v2oa2E1—5H
SWE, 447, X1 BFEI> FO—5

IN
5V LINEAR SHDN
REGULATOR
FSEL 0SC 00
]
| LDO BYPASS
LM CIRCUITRY
SKIP 3
j—————— === .< CSH5
CSH3 R A A AN | L csts
> | .
CSL3 N | > |
D05 ] : > | }‘
| Ll |
1 I I | PWM5 | BSTS
‘{ il I ! I CONTROLLER |
BST ! PWMS3 : ! (FIGURE3) 1 DHS
|
DH3 A+ cowrRouer ! | ! red X5
! (FIGURE 3) I | 1005
X3 | ! |
\'\ | ! | : DL5
LDO5 | | | .
DL3 ! | o B ""
I A
PGND I"I' | A o
PV |
o DEE%DE i DEE%DE FBS
INTERNAL
Fs3 (FIGURES) |gg (FIGURE 5)
ON3
PGOODS5 I N REF
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®3. BFE— FREEEXR

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 OFF
Normal Operation High High High ON ON ON
3.3V SMPS Active High Low High ON OFF ON
OFF
5V SMPS Active High High Low LDOS5 to CSL5 bypass | ON OFF
switch enabled
Normal Operation OFF ON
(Delayed 5V SMPS High Ref High LDO5 to CSL5 bypass | Power-up after 3.3V ON
Startup) switch enabled SMPS is in regulation
Normal Operation OFF ON
(Delayed 3.3V SMPS High High Ref LDO5 to CSL5 bypass | ON Power-up after 5V
Startup) switch enabled SMPS is in regulation

*SHDN(ZE. ERER. BEEDHEANTHY ., ITWIT VDD vy 3V RBEMV, I LEUIT YDy 3L RBEA

1.6VT9d, ON3EONSIE, 3L NILDCMOSEHIBEANITY , smiEO—EEN'0.8VAE.

WIBNABEN2.4VEB, ZL THREDRIE

LRILHY.7V~2.3VT T ([Electrical Characteristics (B&R4FMH) | DXRAE=SH),

Tl3. O bO—Z3HITHBUADBE T HEE R L HVHE
LEtA, VP Y NIDUE—RICADE, O bO—
SHov Y NI =R BT T LEE. U7
L ZWADNIRDID, vy NI AR TR LY
JAIROBENMETLE Y, EBEIERIET DICII.
SHDN%2V (SHDNDAAIZ LW TV M)y TLNRIL)
HEEOTEREBLE T, BEI VY MU UBRIUR
1T DICIE. SHDNZV |NICES:E L TS\, 1EfE
BIVOSHDNIZ FW T v o2y all Rz, BED
ADBELARIVEBEL, FINAREDYY NTDUE
BREHDIERTDZENTESET, L\DfzA. PV b
FIOUNCADE, 1.6V T YR Ly 3)l RA
BICKEY, FEAEDTT)r—2a o lE>THRKE
EXTFUIRERMHBLET,

SMPS POR. UVLO., &&UV7I7 FRF—}|

ND—=7F21 )y M(POR)IE. LDOSAMITIVE W REL
BofcEE ISRV, BEE. BEBE. SXUT—VIL
Ty RO VDEBES Y FE Y LET, POR
EEgd. SMPSOY bO—Sh'EfEEmEdT & TO—
YA RRSANDBNANIRIEND I ELRELE T,
212, MAX8744/MAX8745M 70y VR%ZERLE T,

LDOSAADEEED Y 277~ h(UVLO)EEEIE. BV/ A
77 ABIR(LDOS)A4VDUVLOZ Ly 2 3)L R & TR[ED
TWdHEa. RMVFUIZMELEFT, BV/NA TR
BIR(LDOS)AZDAAUVLOR Ly 2 3)L K& EEIW,
ADSMPSO Y hO—=Sh A =TT S (ON_
MNAICEEBENTIVD)E, SMPSOY bO—Z1F
AAYF IRl VT MR —bEERLTHD
BEHMNEIELBOHE T, LDOSDEEHAUVLOR LY

MAXIMV

JAIRKBICETTDE. A bO—SIFRAVF T
=1L, LDOSDOEEAEEY BH . F/=IFPORZ LY
DANNRKRKBIETIDET, O—H A RK¥5—rRS
ANEO—IZREET,

RNEDY 7 KR Y— NI, T4—R/NYOBFEE1V/ms
DA —L— N NTHEESEZT, ZOHER. HAOLRH
BEABFEISETDOIISMPSO Y bO—Sh 1 %—T
hEanTho2msBICKEY FIT([EZEFHERE]ID
[SOFT-START WAVEFORMIZ88), Z DERERIE )L —
L—hMCEK2T BAOAVTFUHDOREBICHDEREBARN
B, AOWT—CBRPAMEMICEDLET
(lout = ILoap + Cout Voutnom) / tsLew)o

SMPS A —7)L#liHI(ON3,. ON5)

ON3EBKUONSA. SMPSOEFEHA > —4 > X Z
L&Ed. ON3Z/IZONSA2.4VEBATLERT DL,
EFneEnmEhn A 2—JIlenE g, ON3Z/=I3ON5
MBVRBICET I DL, ZNENOHENL T 2—T I
ENFE9. ON_Z0.8VREICEHE I DL, BBEE. KE
E. BLOBEEDEZ Vv FH I T7ENnEd,

SMPSEFRA L —7 2 ZHIfH
ON3&/cI3ONSZREFICHE#HRT D& tADHNNE
EISETDETZEDHENZHFINICAH TICLT, iy
FOHNNBZENX L BICEESSEDIENTEET,
B2MDSMPSIZ. EB1DSMPSH A TIZEDH. T/3A R
Novy KOV Toh. BENRET DN, IS
LDOSAUVLOICHE DX T, #VDFFHICHIE T,
FBIDERNMATICHEDESIE. MHEDOERNMESIC
BRI S —7 A 2mBLE T,
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_______________________________________________

FROM FB
(SEE FIGURE 5)
J SOFT- REF
+ START/STOP [
R SLOPE COMP ON_
- __I_ 111
SKIP AGH 0S¢ FSEL
L
TRI-LEVEL
DECODE
R
Q DH DRIVER
1 >
02xVumir
________ <— 0.1 xVymir
IDLE-MODE
CURRENT
@ +
PEAK CURRENT
LM '\A:.m[) umr|
> _
A=12
NEG CURRENT
LIMIT
CSH_ ‘ DL DRIVER
csL ZER0 |~
= - CROSSING
PGNDé
DRVA 1
ONE-SHOT ®
OUTA .
5V SMPS ONLY

3. PWMO> hO—S0#eET70O Y IK

HADHE( 7wy bFDOY)
2AYFILFIL—IDTFa—TIlEhiz&E
(ON_ZF/lFSHDNZO—IC Lz &=, 3B NEREE
BEENRELEES), REDOV I Novwy hTDUH
TA4— RNy OBEE0.5V/msDR)L—L— ~NTHEIES
TF9d, ZOHER., SMPSO MO—SHWF1 -7
EanTHhodmsRICEELCEEMOVICETLE T
(ME&EshE1F%] D SMPS SHUTDOWN WAVEFORMS|
ZHR), CNICEOD>THABTENBONIIHESI .
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&4. FSELDEER

FSEL SWITCHING FREQUENCY (kHz)
LDO5 500

REF 300

GND 200

BEERAEi. EBRE—FPWMOd O—5

FEARE—KPWMIO> bO—Z0OH0IE, U T7 LR
BEICHTDENBREDREESERAO—THEZ VT
(ERER) D2 DDESZEMET D, VILFAIDA—T>
=TI —5TT(H3), MAX8744/MAX8745(3
BEENSEBRZFERLTHY . mRNESRET7TEZF
NICHESMIMEITNAYEVD. BHABEISH T D01 0)L
ZEDEEMEHIEIOEVERAEONE T,

Bl DR (FSEL)

FSELAAICE DT, PWNME—RDRA v F U IEK
HZBIRL &9, R4S, FSELOEMICEDS XA Y
FUUBRBZERLF T, &VERM(500kHZ) DENE
3. BRYAXERIMELIEWT TS —232VIlR
BEL. EOML—FATELT, KWRELBRAY
FUOBKICERLTHERABETLI . BEERD
NENBNEEST/NA ZDBEIF. InHETDE
BhnEyd, BLEKRB(200kH) DEIEIS. RROME
BMRERHLIITH. BRYT A XEERIR-ZH
BHICEUET,

EHEIPWME—F

18 / A Z5@HPWME— R(SKIP= LDO5)Tld. O—4
A RZAYFOAVEBEZHHITDZEOO0XO2/N
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A T DRF EMABRIBBRICAK Y. DH_AVoyut/ViNE LY
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A VFIRBREMNIR—EICRNSZETY, LA
LaasPWMENEICIS. SMTIFTDMOSFETE XAy F
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BARNEDENDT A Y MAMENET,

EHEPWME— RIZ. FEEERE ./ 1 XDFLEEBES
AICEDEICRDWREFEIBEL 9, #@EHIPWMENET
BFrOosOzxda /L= Fat—TILEend=H.
BAEICHNTTI Y IIBRNREELE T,

BEaEEFEDHIHE(SKIP)

MAX8744/MAX8745(3. mHDRAVFILF1
L—~RAntao0x A2 /\L—5DA 2—TIL&EIE
TAE—TIZTOHICERT D, BaEFEHFEE—R
FHHANSKIP)ZHA CLVEd, EO/O0X a2/ —
IHA =TI ENTNDIFE. BREEANDL TV

MAXIMV

FosERTFOERETDELF1L—yH5EsIRICDL
ZO—ICLFETd, CHICEDT. 15 05ICEBDHED
AVFUHOMBEBILEL. BEBERETLF1L—%
2/ RZEZRF Yy TS THEANDBFTREEHILELE T,
TOUOXROV/NNL—FBTF4—TIEINTN\DIES
L+ 1L —%3BEarmmRETHPWMEEDHIT A 38H =
n 9 GEsPWM),.

Idel ModeERRHEAL v 3Lk
INIVAZFY TE—RDB A 2—=TILENTL\DIBE.
2TV IEo Ay NO—-20OF VERBEIE. HABED
— RNV Oy I REBRAIEEE. BLUE
ARERHEENT7 A RILE— REBREEHIAL V3R
EBALETIIRTLET, BEFRREICHEITD AV
BEDODESIE. ILIMICK D TCERES NS 228G E R
FRIXL v 3L RMD20% (SKIP = GND)ICHEHET DT
A4 RIVE—REREHIAL Y 3L R, £IFILIMIC
K OTCRHRESND22ETERFBIL Y IILED
10% (SKIP = REF)|CHZd 2K/ 1 XERIEHA LY
A RDAMMEELET, ZNICELDT. A hO—7Z
31 oI EICRN BEO)E@,jJ%Tﬁ%ATé EZiEY
9, HHDBREAEHIETDI=HIC. BHBELT 11—
NAN TP VA=Y F*zﬁﬁhf&?@’ééﬁfd\@ﬁ/ﬁ?}?ﬁ%
BHRIDIEIITETF A AT YFILFIL—HIC
KBDERDO o 0IFEOOX T /INL—FICKDTRHLE
INBzH. AV MO—SIF/ULREZFY TIDNE
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BFdEA Y TILDBEZELET,

BEI/ NV Z3FY TEEIORA—IN
AFVTE—RTII. BEFRHICEBDPFMADEE
PUBZIELEFT (KL, COPUEBXIZ. 150
SBEBROEOVOARATO—TA RXAYFDF
BFEERTSE2IVNL—5YDEEES ITEXT,
Oo0X32/—%E. CSH_DSCSLADA V5
VIBRERELF T, LNDfcAVCesH - Vest A83mV
@tDaDZ%//lbﬁHjZDJ/EU[/ I‘*/ﬁkﬂ'&??é
ECOAVNL—HDL_ZO—ICLEFT(H3)s 2D
AHEAZICEDT. /I RERF Y TTBPFMENIEE
2F Y TUBWPWMEIMEDBEDZ LY 3)L KA
B YOI EBREEERNER:A T I EBRENE
OBEDER(BEREBI REEHIINET)E—HTD
ZEICBYFET, PFM/PWMOZOXA—/N\ABEL S
BEERL NI oapskp)ld. RRATEZSNE T,

(Min =Vout Nout
2VinfosclL
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BOIENTEDERBLBEERRETT, PFMD/ 1 X
CEBEROMREDEDO ML —RA T 1257
SDEEZEADIEICEOTCREI DI ENTELT,
—MIC. AT O IDENNSNEEIFHETEFTD
HIRAMEIETH . 1T VTV ADEHRELED
EEEFOMENEELT(OAMNVOERIT—ETHD
ERE). HABEV Y TIAREALET, KREWA Y
FUOYEZFERTDIHBIEDT Xy MIIE. PEBY A
ZDEBRPEFICENANBELNIVICE T D) BEET
REDSLEEN DY ET,

HhBE

[Electrical Characteristics (B M45M)I DDCH A
BEICET D MHLEKIE. B2 /\L—5DX L vi3
IWRICBBRLTWE T, 1 VY U5hERNICERBL
TWBIEE. MAX8744/MAX8745xHEH1) v TILD
E—0&ZEIT DD, RERODCHAEZEEIIZRO—
wmEINEN)YTLNILEUEEL )Y TIVEED

S50%LZIT NS B ET, PWMEIEGERSE)DIHE.

HAOBEITRHICEI DO TERICERSNE T,

A V V
VouTewwy = Vivow| 1- 2SLOE RIPPLE)_( RIPPLE)

VIN 2

Z 2T VNOMIIRHIFHAEE. Aglopeld1%. VRippLE
(D) Y TIVEBETY (VrippLe = ESR x AlinpucTor.
[HADTHOERIDIEBESRE),

REHEEB(lout < lLoAD(sKIP)) Tld. MAX8744/
MAX8745I3HA) Y TIVL DB EREIT D=,
HAOBEDODCEELNIVIERED/NL—F DLy
A REUEELBY T T, PFMEIE(REREE)
DS, BHNBEIISIZRRICEODTRZIVET,

1/( f
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2

ZZT. VNoMIEBHMEANERE. foscldWEDFEIRERIC
KDTCRESINDERAIA Y F IR, fswlIERE
DAY FITREEHE. pLeld/YILZZF Y THREOD
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ZZT. Vpg =2V (BT,
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ILoap =Ipx /2

INDUCTOR CURRENT

o

~ TIME
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LTDI5E . REBDZ Ay F%&®@L CTLDOSA
5VH:'.73(CSL5)LJ§%/LE“1’L§§”O T—=bhZ SV T
BELNEBEEZHERAITDEESICRLMREZEELE I,
WD7/=ALDOSACSLEM D T— 2 ATV TEND
ECHEDSVI Z7LFaL—FEATICBIET,
INICEDT. ABDBHEENMEB SN, LUBMN
ANBETOMELNBES NI,

ERGIFRFEELIM)

EE.//lL%JBE@EgL?I ﬁéﬂ%mﬂﬁﬁ)\ﬁ(CSH c‘:CSL_)%Tﬁ’D
CE—OA VT OIERZFIRLE T, BARKREHESD
AESHEBRHEPBRIL YN REBADE, PWMO YV
FO—ZI3/N\A A EMOSFETZZ 7IZL &9 (K3),
EBEDBRAXKEBGERIE. 1505 ) Y TIVERDE
DICELWERITE—TJBRFIBEIL Yy 3L LY
NS BIET, LA DT, BRETENIL. B
RIRLIEIM. AV I5E. RAVF IR, &
KOTF1—T14 12 Noyut/ViN) DEEELICE Y £ 97,
BHEPWME— RTII. Vouth'BARZE VI LTNDESE
ISBEDEA 50 TEREIET D8, MAX8744/
MAX8745|3BDERFIBEHEIRLTCNET, BOER
B LY 23V RISEEDOERBIBEDI120%(ICERE
SN, ILIMESRE TS EEOERFBICERLET,

TIHIEDEOMVDR Ly o3 REFERTDIHEEE
ILIMZLDOSICHE#H L. BARBIBIL v 3)L RERAE
ITOEEIFILIMICHMTITIEMAERZERL I T, 15
BL/ A XMEESHDH. 2uUA~20uADDEEEE
REBRALTLSES L, BRBIEIL Y3V NDHR
BEHII50MV~200mVTY, AEFET— KTII.
BARAGIERIL Yy I REFEIFIEEICILIMOEED
1/10ICELL BN ET, TT7HILMENDIUEZD
FWIBZL w23 RIEHV pos - VT,

/A ZXEDCREICKLDCSH_ECSL_TOEFEREH
EEDLUNBNIEERIET DD, TV MER
LATORDAARSA a+RICB8TFLTSZS 0,
ICZRHEBADEICEE L TREVBEZRNEERZ &
AL, ERBHERNICTIVEVERZIT>TZS Y,

MAXIMV

MOSFETS— b K54 /N(DH_. DL_)

DH_BXUDL_RFZA /N3, RED/NAHA R/ND—
MOSFETHE XU KW REBEDOO—4 K/NT—MOSFET
OFRFCEBEEINTNET, NI, VN - VoutD=E
NREWN/ = NTvoT7T)r—2a IlBondEN
TA1—TAESBHLET, NATART—KRZAN
(DHOIZ2AZY — B K02, A—YA Ro—h
RSA/XDL)IFT.7TAZY =X L3.3AZ O LET,
CNIIZEDT, RBR7Z7 TV —2a VBT oBER
T— MNEREAMRIISNE T, DH_ OT7O—FT 4 T/
T4 RMOSFET K= 4 /N3, BST. DF v —T R JIC
KD THrE=N. DL_BEHEE R Ko/ /NZEELDV) =
TPLF1L—H(LDOS)ICL>TUMIHEEBEINE T,

BISET Y RY A LRBADL_ SXUDH_FZ4/1\%&
BERL. —HODOFETARZRICA VIC/ED X T DFETA
AUNEDDZEREE T ZOBRED RS A /Ty K
FALICEK DT, LEEDMOSFETTCY 21— b XJ)L—D
EOEMENAIBEICE Y . BEN S RICHZ SNIEA
eI 9, BCET Y Ry A LBBEAELEET
B21eHICIE. DL_BKUDH_FZ 4 /X 5MOSFETT — b
NDREEHMEET. B VI IV IATHDIENVE
TY, =tLAITNIE. MAX8744/MAX87T45M1&HE]
BBld. EBRICIIEFTNE O TLDEIEMOSFETT — b
MWIATITHDEHMIL T, FFREICTESBDILL ECHR
ZEALTLREZEWNMOSFETA R AN\ D14 >F
MIHET. 50mil~100mili&).

DL #0O0—I|lEBREN T DB TIVI DY RS DR IIER
FThHhY. FUEHIZ0.6Q (typ) T, Zhld. 1~
505 /) —=RUX)HITZ 2 KRBV INICERTHIWE
hdEEO—T 4 RMOSFETD RL A U S4s — kA

FAULT

POWER GOOD PROTECTION

4 Y
0.9 X INT REF_ 0.7xINTREF_ 1.1 x INTREF_

INTERNAL FB

[——— ENABLE OVP
~ ENABLE UVP

A

6144 D FAULT
CLK LATCH
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M6. NT—T v REXURBERE

23

Sv.8X VW/ vOL8XVIN



MAX8744/MAX8745

/=h7v2oa2E1—5H

SWE, 447, X1 BFEI> FO—5

&®RS. BFE— FOREER

MODE CONDITION COMMENT
Transitions to discharge mode after VN POR and after REF
Power-Up LDO5 < UVLO threshold becomes valid. LDO5, REF remain active. DL_ is active
(high).
Run SHDN = high, ON3 or ON5 enabled Normal operation.

Output Overvoltage
(OVP) Protection
(MAX8744)

Either output > 111% of nominal level

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

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

QOutput Undervoltage
Protection (UVP)

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

ON5 and ONB3 < startup threshold,

Standby SHDN = high DL_ stays high. LDO5 active.
Shutdown SHDN = low All circuitry off.
Exited by POR or cycling SHDN, ON3, or ON5.
Thermal Shutdown Ty > +160°C DL3 and DL5 go high before LDO5 turns off. They remain

high as long as possible thereafter.

Switchover Fault )
transistors

Excessive current on LDO5 switchover

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

DBEEMHY T IIZELDTDL A TILT Yy TEhd
D= DICH/RILBEE T, ANBENEL. RIGFE
MRSANBEEF D7 U —23 20 TlE. BRE
LX Dz BTy oic&ksds0—9 4 KMOSFETS — b
DINTYTE ZRICHES D 1I— N AIL—BRIE
LIRS EZRIET DD, KUKREBT—HFV—2R
BAENDEIILDEENHIET, MOSFETDOT— k
FLA2BEE(Cop= Crss)s ¥— bV —XREEE
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H RDBNZALY I REBATIIRY FE A
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ICEUET, SHANENZNDORMEELREKY
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E—RTIE. 20T 4= RN I IN—FEDT2RESD
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BRONYTFUPIEBEZ XA Y FICER T DEERE
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’f‘/ﬁ??@ﬁ@*ﬂi*ﬁ\ HFRUEBRFBIEEEEDHE
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PBRUOHBEERDZDMOEEIBDERICKEL
FELIT,

. RAYFUUREH. CORRICEST, FAZE
MEDODEDEXRNLENL—RATHRFIET,
MOSFETD R A v F > JEEITAKEEVINICLE
ooz, RBELERBIIEICRRANDEEDRE
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THEUBWEREMAERINTK 2. RBRER
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A2 059DER
A YVFUIRBREEA VT OTMERICE DT, JAD
IOCA VIO IEAREFET,
__Vour(%n - Vour)
ViNfosclLoapmax)LIR

& =13, |LOAD(MAX) =bA. V= 12V, Vout = 5V,

fosc = 300kHz, 'J v TILEARHN30% T KEHBELR =

0.3DEEIE. MRDEDITHKY FT,
_ sVx(12v-sv)
12V x 300kHz x 5A x 0.3

= 6.50uH

Bz onTAICIESDEODOR T, mEHDCETID/N
SMRIBEKA VT IIERDITTLES L, FEAE
DA VEIOZ A—=AIE. 1.0uH. 1.5pH. 2.2pH.
3.3uHB E, EEBOA T IO ERMBLTNET,
T, EEREDEICDONTEH. ADEXSHBEDHTK
WEWLIRDZMRZRETDEDHHRNVMRELTL
S RAVITA VGO BEFA VT I ANER
DIEMICHESTY Z7ITHP LE ) ZFEAT 215513,
BN RT—1) 2T LA 505 2 ZETLIROFEM
HIToTCLEE 0 BIRLIEA VT U052 ABICTL
T. REBOE—O "o E—0A4 25051y TIVER
(AlNDUCTORIIFRA TERSNE T,

Vout(Vin = Vour)
ViNfoscl

AlNDUCTOR =

MARBIIZMTHY 200kHzTRIFICEIEL £ 9 A%
ZLDBEETISA NIATHREDERTT, 713
E—0A4 2050598 R(pea) THBEMLEWEITD
TRBREIHMETT,

ANDUCTOR

lPEAK = ILOAD(MAX) + 5

S RADERET
(MAX8744/MAX8745M#BIHIDIBE)

BV SMPSDA & 05D UIC, e T O5E
NS UREFERTDIET, MEHNEEDZENT
TEIT (M), BVHAODEFHBIMBEETE2R 71 —R
N2y 3L RICE>TEEMICDLSA N HE
N2BMAX8744/MAX8745\E. Z5 L7 —3>
[CHFISELTNE T,

HIBEBROEREMHICDONTIE. XA HADEETDH
TREITDBENHUE T, PSR BEEEHL
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EAVEF O URTEDT, 1REAEREHOESIC
WBERERNMBEINDLDICESTDRMEN DY FT,
EEREE 2R DMOSFETMDEEIE & MAX8744/MAX8745
DOERFIRMES. ZNICICCTREITDZDELHYFT,
AENBOBEEENBIHKI/NS MBS, HAOBFL NIV
ICKIBREBWAHDIBEE. BIOBHILEAKXETVES
3. BRBEE. 2RMIER. FhaA 505 RBE
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BEfTDZEICEDTC XM VHNDEXRZEEET D
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COEEREZFERA L TLESINEARFIRDEREIDIE
=2H) .
ITOTAL = PTOTAL / VOUTS
CZT. ljoTalld XM U HEAICBMEL-FMENER.
ProTALIZ AA 2 HAE2RENDOESDOHEAESDHM
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2R RLEDWIREDIERREERET. Voutsmin i
A VHNEBEDORIME. VRecTIS 7 VIARETDEIEREE
TEEMOSFETOMIRENEFXE T TY . T AMD2IR
M) 5y—1F. BEREBHEEZRSTZHIC. 2LDIEF
BUTVRTRHBRIAA VHENBEICEREEINE T, 20D
1Ba. EED NS XBHEEDOX T2REEN D VouTs
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ZZT. NIF S ZDEHLE(2RER/1REH)T.
VsecldimRK2RDCHABET Y, 2REHRET TR
TlIE<VouTsICRI1BE. LD TVELYBACKD'D
Vouts &R L TLEE e &l IA4F—RDFETL—
DD UBREERD. RNA VI IOFRTELD >
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EtglI. 22RENDODCAEFERDDEL EL2MEBICLT
<TeEbv,
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INPUT (Vin)

WAXI %;
MAX8744
MAX8745DH NH

SENSE RESISTOR

LX_ CeaR1 = Lsense

RsensE

NL

Cout
DL_ DL {;

PGND

CSH_
CSL_

A) OUTPUT SERIES RESISTOR SENSING

INPUT (Vin)

MAXILM g;
MAX8744
mAX8745 Ny ____INDucTOR .

Res= (i) Rocr

: RT+R2
X ° Nm_/\/\/\/qT»
oL  CRCEEEEER R CouT  Rpcp= < [Lﬂ—
_ . N e g; G [RTR2
>

PGND A
s

CSH_
CSL_

B) LOSSLESS INDUCTOR SENSING
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SO EHNSMERITA VTV IBROZILHNREL L
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FUhORELEEBEAEBIIRIDIENTEET,
BRHENDBEYIIE. A VFOFICTRILF—DERLT
WBBDEES T E. RO/INIVADRET DEIOEE
HIOEDOMICKEY ET

L(A|LOAD(MAX))2

VsaG =
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AlLoapax)(T - AT)
Cout

ZZT. Dyaxltdg@ K71 —7 « tk(lElectrical
Characteristics (BBV4FMH) IDKRSHR). TIIR 1Y
F > EER(1 /fosc)TH Y. ATIZ. PWME— RKTIZ
Vout/ VN x TICELL, ZFYTE—=RTIIL x 0.2
X Iyax / (Vin - VouDlcELLBUET, 15 05IC
ERINEIRIIF—ICED22ERENOSEETADIEE
ICBIFTBDF =N a1—hDE2IF. RDEDIEETD
ENTEZT

2
(NLOAD(MAX)) L
2CoutVout
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BRBIRDEE
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X9
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BEHELDDER LSO, FEET%DENZFER L.
DEEDERIFFHTIOMAICLTLES L,

EE//leﬁHj@E/f(.7)c‘:fﬁa)jigéh_ck?—c JERL A BE
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L 1 1
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SEEENLET—ANT—DA yg\Qg\/ZtRDCR
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TOARESICTDIMENHIFT, KBE. KESRD
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E—JBRIIT7A RILE—RBREER LY 3)LR
(VipLE = 0.2V MMICE o CERESN/=BICKEY £,
74 RILVE—RTIE. |BEFED Y TIVERDELD
ISRET DI ENTEET !

VRIPPLE(P-P) = V'F[;LE&
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ERICKHELBEMEIT. JVTUYOBEEEEIC. K
ESROERICHEBREYIET A ZICEBRLET, DI
HAVFT T3, BEBEIIJEESREBEERICEL DT
BIRSNBOMEBETI (IS, ¥, OS-CON.
RN, BROZOMOEBR I T FICHETIEIE
o BIIVOAVTUHRBREDNBET A IIY AV
TFUYEFRTDEE, A XIEE. @EEFTDERIC
Vsac®VsoarN EBEER I T DEMIE T DHICRER
BEICEODTRESNE T, —MIC. A—/NN2a1—hD
BUHABLEIDICHABBEZMNMLTCLE RIS, &fF
DILEVTYDIIBITDT 21— MNMIBETRELR
DEIT(H@ERE]IDIEDVsacEVsoarDRER), LA
L. NEBETAILYOAVF oYL, 2ENERESICE
B9 DHREMDHDHESREOZHX TI\DDH —HEH
TY(HAAVTUHIIELDEERICDNTIDIESR),

HAJFUOHICKBDRERICDOINT
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TRhENET .

fosc

fesr =
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r
n

1

f L
ESH 2nResrCout

BERN300kHz 7 ) r—> 3 0 migs. ESREOAE
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MAXIMV

BE. BEMNLGESREOBRKEII25kHZzTYd, 124
05 DFIRDIETHER LRSI TIE. 25mVppD!) Y
T BT R— NI DHICBHERESRIZ25MV/1.5A =
16.7mQTY, 1ED220uF/4V=3%/R1)~—(TPE)
dF2oH%iE. 15mQ (max) DESREwBATLVET,
ZFOHR, 48kHzAEOIICK Y. +RICEEMDERE
RICIEIE9,

FA1—TA4HA7ILHB0%%EEB XD Vout/Vin = 50%)
BANBEFZ T VT—2300Ea. #AV Y TILE
FEIIREDROA—THEBED2HELUAT THDIUEL H
E9

VRIPPLE = 0.02 x VOUT

Z ZT. VRrippLE = AliNDucTOR X RESRC T 0 T—R b

T—ADESRERIIV|N = 2 X VouTrDBRFTH D=6,

FREBEICL TORDERREEBDIENTEZT:
REsSR = 0.04 x L x fgw

RKEBEOCZIYIAVTUTET 41— R/ UigH
KAV NI T DRI, ZEMEEREFR T DIZHD
WERZEZB L TLZS W\ BOXENEZ Iy oAV TH
. ESREOFRMNASL<. FRATRLZELEEZES]
SR I UMDY E T, /el TEDRUA VS
TINGEDITBWMENHD T 14— R/ IRHRA > b
oA FROMEIC. DT UoHERET DI E
ICKDT. +RREIIRNEZBTBIEMT DI ENTE
9,

ALZERBEEL. BILVILIERIVIVR, FldZ 1Y
FUIBRBDETEBL/NIVADRF Y TENWD, B
(CREMDHD. LHLBBSMIBERD2DDTIHREHN
F9, RLZEMIE. HHOD/ A ZIHRATHERET DH\.
ESRAVNES T ECHABEESDOHRICTABEEZ VT
(BRPR)BOoNBWNERTRELE T, ZOHER. 2=
OVINL—AEBo>TIBHIC N HAEnf=U, Y1 o)L
HEZ2FYTLEULET, T UILDRF Y TEIKII.
BELVOSELUIEIHTOHLWNRETHY. HAY v TILD
BALSWUAREIIHY FtEA. LH L. ESROREA
BEETI—TDOARLEUNE L TDHEEMN HDZ &5
RLTWEY, —TDARZEMICE DT, BREISA
2TV TEBOEADICRIRNELDZENHUET, 25
L=ZEIBEITRRE LI HAHBEHNFREHAE
A CERFEIITRIDEBENHY LT,
ZBEMEFITVIIDROLEELAEES. EBICERE
TOrSRAZITOEBEEmZHML T, HAOBE Y
TILDIUANOA—TCA—/NT 21— " UETH
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TEDF S 1—NA—=/IN 21— MRS AT
BBz FIODHOTIIRYFEFE A
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INPUT CAPACITOR RMS CURRENT
vs. INPUT VOLTAGE
5.0

45
P ~—

40 [
IN PHASE
35 —
30 [—50/50 INTERLEAVING

2.5

2:0 Y‘K r/
RN

/ 40/60 OPTIMAL

10 INTERLEAVING
os

0
0 8 10 12 14 16 18 20
Vin (V)

IR (A)

INPUT RMS CURRENT FOR INTERLEAVED OPERATION:

| 2

lrmis =1 (ours - in)° (Oxs — Do) + (louts ~in)° (Oixs - Dot ) + (louts +louts — i) DoL +in®(1-Dixs —Dixs + Do)
v v

Dixs = ?/IL’J\‘TE’ Dixs = ?/:ﬂg Do

= Voutslouts + Voutslouts
ViN
INPUT RMS CURRENT FOR SINGLE-PHASE OPERATION:

V““VOUT(VIN - VOUT)J

L = DUTY-CYCLE OVERLAP FRACTION

IrRms =ILoAD [ in

X8. ASIRMSER

ANV FUHDER

ADAVTFUHIE. AV TFUIERICKODTRESN
21w TIVEREH(rvs) Ziml= S ETHISE Y FH A

NUMEELF1L—5DBE. ANJVTUT0O2RMSE

RISBETER. ANDER. T2—TFT140140). BKU
M8TEHI DA —/\TY TE8DBHICEYFT,

(EZ32vo. 7ILI. FFOS-CONNELET,. &
ROEHEMEEFmZEDIcH. RMSANER _CJ:é,meF
EFAOCHKBOIAV T T EBIRLTLEE L

IND—MOSFET®Di#EIR

AFDMOSFETHA R4 DIFEAEIZ. BERE
(> 20V)DACT H 75 % ERd DBICS BB REEN

MAXBT744/MAXET 45(D40/608E 1 > 5 —1) — T 7 —

EE5AS
$70FPIcEST, ANBENS NI ThBETr - oo C OHBRRT bw;%ﬂ:ﬁt;%f;;
_ = N . _ _ =S << AR
FAFAONDA—/ S THELE S A ZOFtd, RTS8 T

TOVERBCTT 1—T A A OIDF—/NZ Yy TLIEHD
BRENZI80BMMEET —FT I/ F v UL/ VR
#onkd, M8IL. BV/BALELUI.3V/OAZREL
27TV r—3avIIBTFBD. AADAVTUTD
RMSEREANEBEDEFRZTRLIZEDTY, 50/50
A=) =T EBIUBMMEEEICTT LT, 40/60%
BAY—)—ThEBNTNDZEADNUET,

ANEBEINCHERADZ A Y FOOARIINBEET DY
ZTL\L-.#%E@JE H%"j’ /EE./}IL. ﬁ@“éﬁﬁﬂ‘id)ﬁ‘c
FEAEDT T =23 Id5 & ILAANDTESE

INAH A EMOSFET (NWIEL ViNneving & VIN(MAX) DT
BICBWTHENBEERMNYF U IEBEEBET D
ENTZEDRENHY FT, BERPIZIT. VIN(MIN L= &3
T21IBEREVINMA ICBITDEENFIZEZL <. mED
BTCTIIZENELKUEBERPDBNENWDREICEYET,
V|N(M|N)L:}5Ué}§\§%®7‘j—73<73‘7gUj(%(/\i%'éti\ NH
DHAZZRELTDIEEREFLTL 20N, BFIZ,
VINMAX) IS BT DBEDF AN KENGEIE. Ny
DA ZHNESLTBHDIEERETLTLLIZE 0 Vind?
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EHEICELLATNIE. BBEBLERAYF U IE
4% ULV A RMOSFET (NW)%SBIRT 52 &IC
LOTRBOHERIERSNET,

O—4 4 ROMOSFET (NDIZIE. BIBEAERY 7 ViR
(Ros(ON)HVNE L FRIZEDY A XD/ Sy —I(TH
hB5. 8ESOP, DPAK, %7=I4D2PAK)TAF &N,
FEBMEDOEDZEREIRL T EE 1, MAX8744/
MAX8745MDL_T—hk R ZA4 /1B, T— hNEBEZY
R— N BI=dD+HEBERE. /N1 KMOSFETH'
AUNBBTEICED>TELDEERLA U/ — N
QAUFUHSEASNAEAN. BEICHBINDLD
LTS, 250ENE, SESBOMENFE
THEAREMABIET, 2TV TIDY NROUTER
95B5. O—4 RMOSFETIIEOEER 1 v FF/N\
A RIZBBID. 241 YT IEREREEIC Y £ A

IND—MOSFETDE/11E%k

J—2 Nr—2DEEEX%IT. BNFEEBERDT1—
TALTRIWVET, /\1H 4 RMOSFET (Np)DIHE.
BRICKDT—ANT—ADEHELISB/NANEET
EIWUET

PD(NHRenge)=(VaﬁTymOADfRDaON)

—RIS. SWANBETDRA Y F U IBEKE RIS
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SINGLE
n-CHANNEL
MOSFETS

MAX8744/MAX8745

CONNECT THE
EXPOSED PAD TO
ANALOG GND

VIATO POWER
GROUND

CONNECT GND AND PGND TO THE
CONTROLLER AT ONE POINT

REF BYPASS ONLY AS SHOWN

CAPACITOR

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

INDUCTOR
INDUCTOR

DH
LX
DL

o) 4]
:

HIGH-POWER LAYOUT LOW-POWER LAYOUT

9. 72 hER

Fv JiEHR

LA77h

TRANSISTOR COUNT: 6897
PROCESS: BiCMOS

MAXI/N
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—p —= —] b2 E
MARKING \\ I -al— goouoo L||LL| |—0 CE)
AAAAAA ER2 ] [= 1
] o e
B] £ &(Ns-w)xg g E _LQ E2
W B, 5
=y =
L5l =N
e S s N
123 DETAIL A o2 N fokD:
m\#w/ " e (N
A ToP VIEW wvzgm—
BOTTOM MIEW
€
(R 1S OPTIONAL)
1
DETAL A L L
T —@ I— TeRuNAL TP~ —| @ |— T
SEATING “ To-0c]
PLANE 00D TERMINAL

DRALLAS AMIAXIVI

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

DRAWING NOT TO SCALE- e 10140 N4
COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L_5x5 20L 55 26L 5x5 32L 5x5 40L 5x5 PKG D2 E2
MAX T Ity JNOMTMAX T MIN, TNOMTMAX T MIN. JNOMMAX; CODES [ MIN. [ NOM.] MAX] MIN-TNOM | MAX]
0.70[0.75 o‘aco‘m 0.75[0.80 [0. T1655- 00 [3.10[320(300 310 (320
0.02]0.05) 0 ]0.02]0. T1655- 00]310[320]|300[3.10[320
A2 0. 0.20 REF. 0.20 REF. T1655N-1[3.00]3.10[3.20]3.00[3.10]3.20
b__[o.25]o. 10.20] 0‘25358 ggg g - T2055- 00(3.10]320[3.00|310|320

D [490 4.90]5.00] 5.10]4.90 5. X

E 4.90]5.00]5.10]4.90| 500'510 4.90|5.00] 5.10]4.90 500510_ 120854 3.001510}3:2013.0013103.20
e 0.80 BSC. 0.50 BSC. I 0.50 BSC. T2055°5 3.1513.2513.35] 3.15]13.25 ﬂ
ozl - ozl - | - lozs] - T2855-3 | 3.15 | 3.25| 3.35 3.15 | 3.253.35
L osolowloso .45 0. 0.45]0.55 0.65]0.30 | 0.40] 0.50 | 12855-4 |260]270/280]260]270]280
N 6 20 28 = T2855-5_| 2.60 | 2.70| 2.80| 2.60 | 2.70 | 2.80
D 7 5 7 B 728556 | 3.153.25|335|3.153.25]3.35
NE 7 5 7 3 T2855-7 | 2.60 | 2.70| 2.80| 2.60 | 2.70 | 2.80
JEDEC | WHHB WHHC WHHD-1 WHHD-2 — T2855-8_| 3.15 | 3.25|3.35| 3.15 | 3.253.35
[ T2855N-1 | 3.15 | 3.25 3.35 3.15 | 3.25| 3.35 |
[ 732553 |30 0]3.20] 3.003.10| 3.20
NOTES: [ 732554 3.003.10]3.20] 3.003.10]3.20
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y 14.5M-1994. | 13256-5 0 043201300310 320
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. _TSZSSNW :00 10 20 00 10 :20
} heTe o e T L S e T e b
A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL T+SEE COMMON DIMENSIONS TABLE

CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE

/A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

/A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
/A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC M0O220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.

AN WARPAGE SHALL NOT EXCEED 0.10 mm.
N
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. ED sDE»ﬁzl:_unLuézﬁ /Vllj‘ |/V|

12, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. -
A\ LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "6, 0,05, PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
T ST GRS = Y
-DRAWING NOT TO SCALE- ‘ 21-0140 ‘ J ‘/z

Q:FJL\ -17} \O-J ﬁi‘ *I T169-0051 RAHMHMBX BRMAE3-30-16 (KUY 1EI)

I TEL. (03)3232-6141 FAX. (03)3232-6149
CEVARERICVE L ABRICERF N EBRMAOEBOERICONT —IEEEAL I AET., BBREHS AU AEBESNTIE LA,
TELLIHEFEL< BERUHBEEES T EHEBRLET,
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