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ABSOLUTE MAXIMUM RATINGS

IN, SHDN, DRVA, OUTAt0 GND.........cocoooiiiien -0.3Vto +28V
LDO5, ON3, ON5, ONA 10 GND .....coviiiiiiin -0.3V to +6V
PGOODA, PGOODS, PGOODS5 to GND................... -0.3V to +6V
CSL3, CSH3, CSL5, CSH5to GND ... -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 (VLpos + 0.3V)
-0.3V to (VLpos + 0.3V)

BST3, BSTSt0 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 oo -0.3V to (VBsTs + 0.3V)
GND t0 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) «...ooovviiiiiiiice e 30mA
OUTA Shunt CUITENt ...t 30mA

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

32-Pin, 5mm x 5mm TQFN

(derated 34.5mW/°C above +70°C) .......cccoovvvinrnnnn. 2459mW
Operating Temperature Range
Junction Temperature..................
Storage Temperature Range ............ccccoooeeee
Lead Temperature (soldering, 10S) .......ccccovviiiiiiannanne. +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, 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
INPUT SUPPLIES (Note 1)
LDO5 in regulation 5.4 26.0
VIN Input Voltage Range VIN Vv
IN = LDO5, VcsLs < 4.4V 45 55
VIN Operating Supply Current [N gll\j/gg 2vr\]/|tched over to CSLS, either 20 36 pA
ViN Standby Supply Current IN(STBY) ?QED:NESV to 26V, both SMPS off, includes 65 120 UA
VIN Shutdown Supply Current lINGSHDN) | VIN = 6V to 26V 8 20 pA
Both SMPS on, FB3 = FB5 = LDO5,
Quiescent Power Consumption Pa \S/SLPT:?:\;?/ VesL3 = 3.5V, VesLs = 53V, 3.5 4.5 mw
PIN + PcsL3 + PcsLs + Pouta
MAIN SMPS CONTROLLERS
3.3V Output Voltage in Fixed VIN = 6V to 26V, SKIP = FB3 = LDO5,
Mode Vouts 0 < VgsHa - VesLs < 50mV (Note 2) 3265 3.315 3.365 v
5V Output Voltage in Fixed Mode VouTs \é'g ;f;;o_25%&@2;;5?@555' 494 5015 509 v
VIN = 6V to 26V,OFBS oroFBS 1980 5010 5040
Feedback Voltage in Adjustable Veg duty factor = 20% to 80% v
Mode (Note 2) - VIN = 6V to 26V, FB3 or FB5
duty factor = 50% 1990 2.010 2.030

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

FFEi1C 2 for

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?Cgf 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 < 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 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 Vv
Current-Sense Input Leakage CSH3 = CSH5 = GND or LDOS 1 " UA
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) - - ViLim = 1.00V 94 100 106
VesH_ - VesL_, SKIP = ILIM = LDO5 -67 -60 -53 mV
Current-Limit Threshold v f— )
(Negative) NEG VesH_ - VesL_, SKIP = LQOS, 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
IDLE KIP = GND current-limit 20 %
threshold (VLIMIT)
ILIM = LDO5 2.5 5 7.5 mV
Idle Mode Threshold v VesH_ - VesL_, With respect to
(Low Audible-Noise Mode) IDLE KIP = REF current-limit 10 %
threshold (VLIMIT)
ILIM Leakage Current ILIM = GND or REF -1 +1 pA
Idle Mode#2Maxim Integrated Products, Inc.HJRI#R -
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.)

MAX8744/MAX8745

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Soft-Start Ramp Time {SSTART Measured from the rising edge of ON_to 5 ms
full scale
Soft-Stop Ramp Time tsSTOP Measured from the falling edge of ON_ to 4 ms
full scale
INTERNAL FIXED LINEAR REGULATORS
ON5 = GND, 6V < V|N < 26V,
LDO5 Output Voltage VLDO5 0 < ILpOS < 100mA 4.85 4.95 5.10 Vv
LDOS5 Undervoltage-Lockout Fault o P
Threshold Rising edge, hysteresis = 1% (typ) 225 450 mA
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
V =1.05V,V =5V 0.4
DRVA Drive Current FBA DRVA mA
VEBA = 0.965V, VpRvA = 5V 10
FBA Regulation Threshold VFBA VDRvVA = 5V, IDRvA = TmMA (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 Vv
FBA Leakage Current VFBa = 1.035V -0.1 +0.1 pA
Secondary Feedback Regulation
Threshold VDRVA - VOUTA 0 v
DL5 Pulse Width K ys
3fosc
OUTA Leakage Current louTA 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, hysteresis = 100mV (typ) 1.90 Vv
FAULT DETECTION
Output Overvoltage Trip With respect to error-comparator 8 11 14 5
Threshold (MAX8744 Only) threshold °
Output Overvoltage Fault '
Propagation Delay (MAX8744 Only) tovp 50mV overdrive 10 Hs

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDOS5, IrgF = ILp0s = 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 o
Trip Threshold threshold °
Output Undevoltage Fault .
Propagation Delay tyvp 50mV overdrive 10 us
Output Undervoltage Protection From rising edge of ON_ with respect to
Blanking Time BLANK ¢ 5000 6144 7000 | 1/fosc
) With respect to error-comparator
p D_ L Trip Threshold -12 -10 - %
GOOD_ Lower Trip Thresho threshold, hysteresis = 1% (typ) 8 5
PGOOD. P tion Dl ; Falling edge, 50mV overdrive 10
_ Propagation Dela p D_ s
pag y 600 Rising edge, 50mV overdrive 1 v
PGOOD_ Output Low Voltage ISINK = TMA 0.4 Vv
PGOOD_ Leakage Current lpcoop_ | 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- B
Resistance Rest lBST = 10mA 5 Q
BST_ Leakage Current VBST_ = 26V 2 20 uA
INPUTS AND OUTPUTS
I . Rising trip level 11 1.6 2.2
SHDN Input Trip Level - - Vv
Falling trip level 0.96 1 1.04
) ) High 2.4
ONA Logic Input Voltage Hysteresis = 600mV (typ) Y
Low 0.8
SMPS off level/clear fault level 0.8
ONS, ON5 Input Voltage Delay start level 1.9 2.1 \
SMPS on level 2.4
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 = LDOS5, Irer = ILpos = louTa =

no load, TAa = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +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 — HA
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)
LDO5 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 lIN LDO5 switched over to CSL5, either SMPS on 40 pA

Vin Standby Supply Current INGSTBY) VIN = 6V to 26V, both SMPS off, includes 120 UA
ISHDN

VIN Shutdown Supply Current lIN(SHDN) | VIN = 6V to 26V 20 pA
Both SMPS on, FB3 = FB5 = LDO5; SKIP =

Quiescent Power Consumption Pa GND, VesLs = 3.5V, VesLs = 5.3V, 4.5 mw
Vouta = 15V,
PIN + PcsL3 + Pcsis

MAIN SMPS CONTROLLERS

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

Mode Vours 0 < VcsHs - VesLs < 50mV (Note 2) 8255 3.375 v

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

5V Output Voltage in Fixed Mode VouTs 0 < VosHs - VesLs < 50mV (Note 2) 4.925 5.105 Vv

Feedback Voltage in Adjustable VIN = 6V to 26V, FB3 or FB5

Mode VFB_ | guty factor = 20% to 80% (Note 2) 1.974 2.046 v

Output Voltage Adjust Range Either SMPS 2.0 55 \

FB3, FB5 Dual Mode Threshold 3V VLg(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 %

6 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS
CURRENT LIMIT
ILIM Adjustment Range 0.5 VREF Vv
Current-Limit Threshold (Fixed) Vumit | VesH_ - VesL_, ILIM = LDO5 44 56 mV
Cur.rent—Limit Threshold v | Vest - Vst ViLIm = 2.00V 185 215 Y
(Adjustable) ViLim = 1.00V 93 107
INTERNAL FIXED LINEAR REGULATORS
LLDO5 Output Voltage VLDO5 825';35’\]5’1%\&::”\‘ <28V, 4.85 5.10 V
IEESST%?::;‘\Q%QQe_LOCkOUt Rising edge, hysteresis = 1% (typ) 3.7 4.1 %
LDO5 Bootstrap Switch Rising edge of CSL5, hysteresis = 1% (typ) 4.30 4.75 V
Short-Circuit Current LDO5 = GND, ON5 = GND 450 mA
icgt;ocgcgﬁtf“”em (Switched LDO5 = GND, Vosis > 4.7V 200 mA
AUXILIARY LINEAR REGULATOR
DRVA Voltage Range VDRVA 0.5 26 \
DRVA Drive Current VeBA = 1.05V, VDRvA = 5V 04 mA

VrBa = 0.965V, VpRvA = 5V 10

FBA Regulation Threshold VEBA VDRVA = 5V, IDRvA = TmA (sink) 0.98 1.02 vV
OUTA Shunt Trip Level 25 27 \
REFERENCE (REF)
Reference Voltage VREF LDO5 in regulation, IREr = 0 1.980 2.020 \Y,

MAXIMN 7
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, ViN = 12V, both SMPS enabled, FSEL = REF, SKIP = GND, ILIM = LDO5, FBA = LDOS5, IRer = ILD05 = louTA =
no load, Ta =-40°C to +85°C, unless otherwise noted.) (Note 3)

MAX8744/MAX8745

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, 12 8 %
hysteresis = 1%
PGOOD_ Output Low Voltage ISINK = TMA 0.4 Vv
GATE DRIVERS
DH_ Gate-Driver On-Resistance RpH BST_ - LX_ forced to 5V 5 Q
) : DL_, high state 5
DL_ Gate-Driver On-Resistance RpL Q
DL_, low state 3
INPUTS AND OUTPUTS
_ ) Rising trip level 1.0 2.3
SHDN Input Trip Level - - \
Falling trip level 0.96 1.04
: ) High 2.4
ONA Logic Input Voltage Hysteresis = 600mV Vv
Low 0.8
SMPS off level/clear fault level 0.8
ONS, ON5 Input Voltage Delay start level 1.9 2.1 \
SMPS on level 2.4
High VLDos - 0.4
Tri-Level Input Logic KIP, FSEL REF 1.65 2.35 V
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.

8 MAXI N
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(Circuit of Figure 1, VN = 12V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, VIN = 12V, SKIP = GND,
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3.3V SWITCHING FREQUENCY

vs. LOAD CURRENT

1000 == -
- FORCED-PWM E
- E
T i
;ﬁ_ il /
o bbbl e A
= — LOW-NOISE SKIP 7
2 7]
o
o RIS
= A 1M
5 10 2 LA PULSE SKIPPING LU
= ya
w 4
A7
V
. /
1
0.001 0.01 0.1 1 10
LOAD CURRENT (A)
OUTA OUTPUT VOLTAGE
vs. LOAD CURRENT
12.2 -
= 121 |
[da]
<C
= —
E \\
(o
5 120
o
119
0 50 100 150

LOAD CURRENT (mA)

SAMPLE PERCENTAGE (%)

REFERENGE OFFSET VOLTAGE

DISTRIBUTION
50 ~
+85°C —— SAMPLE SIZE=125 |£
+25°C == 2
40 =
30
20
10 H
O T D\ T \n T
-10 -6 -2 2 6 10

2V REF OFFSET VOLTAGE (mV)

LDO5 POWER-UP

MAX8744 toc1

1V
5 [" _
0 b—
5V ————————
0
1ms/div
A. INPUT SUPPLY, 5V/div  C. LDO5, 5V/div
B. REF, 2V/div D. PGOOD5, 5V/div
SHDN =IN

MAXIMV
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BT (B4 14 (%)
(Circuit of Figure 1, VN = 12V, SKIP = GND, FSEL = REF, Ta = +25°C, unless otherwise noted.)
SMPS DELAYED STARTUP SEQUENCE SMPS DELAYED STARTUP SEQUENCE
(ON3 = REF) (ON5 = REF)
'z IMAX8744 toc17 MAX8744 toc18
. [T ERR pres s s [
SN 5 R A O fed b A
TR ST Tl SRR
Y ’ ] B
0 et . : 0 ........ h
S : Cod c : :
0 : 1 _ . : _:""5"":"”;“"” C 0 'H'!'FFH.-—QL|||!||||‘5_||rr:f||||§||||;|||r;-|1|| U ' ~ , _E.n::uu;uu;un;-nu C
12V - : : o : 33V JUUPLIO : .................
D : i T
0 0 .-_./ . ; D
5A ' t
E 0 | ......... - E
0 IR R TR . SR
400us/div ms/div 1ms/div
. A. ON5, 5V/div D. 3.3V OUTPUT (Vours), A. ON3, 5V/div D. 3.3V OUTPUT (Vouts)
A. ON3 AND ONS, 5V/div D. AUX LDO OUTPUT , , , oua),
B.5V QUTPUT (Vomg), SVidiv (Voura), 10V/div B. 5V OUTPUT (Vours), 5V/div -~ 5V/div . B.5V OUTPUT (Vouts), 5V/div ~ 5V/div
€. PGOODS, 5V/div E. L5 INDUCTOR CURRENT, C. PGOODS, 5V/div E. PGOOD3, 5V/div C. PGOODS, 5V/div E. PGOOD3, 5V/div
5A/div ON3 = REF ON5 = REF

SMPS SHUTDOWN WAVEFORM OUTS LOAD TRANSIENT
MAX8744 \0&1 MAX8744 toc20
3 T A ——— —u— 3A
! . . i . . : C A : i
_....: : : - : : : : 1 b T A 1A A
: Co S 5.1V : S : :
; ..... _ ...... 3.35V
S0V PRI VIO WA B 50y B
C 49v ||||i|||:'---n|||i||||E||n:11|||;||||i|||r:-n|| 325V ||||||||-'---|||||||||.i||n-'1|||'||||'||n'-n||
S 5A : - M oo = RS SR ikl A AR At
; D ’
_] : 12v
0 bl - . D D
1ms/div 20us/div 20us/div
A. SHDN, 5V/div D. 3.3V OUTPUT (Vours), A louts = TATO 5A, 5A/div C. INDUCTOR CURRENT, A lour3=1ATO 3A, 5A/div C. INDUCTOR CURRENT,
B. 5V OUTPUT (Vours), 5V/div -~ 5V/div B. Vours, 50mV/div 5A/div B. Vours, 50mV/div 5A/div
C. PGOQDS, 5V/div E. PGOOD3, 5V/div D. LX5, 10V/div D. LX3, 10Vv/div
NO LOAD

MAXIMN 1

Sv/8XYW/V YV L8XYIN



MAX8744/MAX8745

EXE. [igad . THEIEEFE,
FFEiC 7 fo

BT {E4FE(4E)

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

OUTPUT OVERVOLTAGE
FAULT PROTECTION (MAX8744 ONLY)

MAX8744 IOC?3

SKIP TRANSITION

IMAX8744 toc2:
T

33V ........ S ore—— T
4
0 ..... ............................. A
3.25V Thitaaths o B
2A '..Illlillllzllrr I'MUJ&UNUUIE
! C
D
40us/div 1ms/div
A. SKIP, 5V/div C. INDUCTOR CURRENT, A. PGOOD3, 5V/div C. 5V OUTPUT (Vours),
B. 3.3V OUTPUT (Vour3), 2A/div B.3.3VOUTPUT (Vouta),  5V/div
100mV/div D. LX3, 10V/div 2V/div D. DL3, 5V/div
0.5A LOAD
LDOH5 LOAD TRANSIENT
MAX8744 toc25
5V
5.00V 0
A
495V Apmeonetoen 150V
IIIIiIII:'--'115IIIIiIII|EIIrr;IIIIéIIIIiIIIri-IIII 145V
100MA b5 e
.......... B 12.0V
0 11.9v

20us/div

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

12

OUTPUT UNDERVOLTAGE
(SHORT CIRCUIT) FAULT PROTECTION

IMAX8744 toc2:
T

5V U 41 X Y

0
3.3V

R A s e A AR

20us/div
A. LOAD FET GATE, 5V/div
B. 3.3V OUTPUT (Vours), 1V/div D. DH3, 10V/div

C. DL3, 5V/div

30mQ MOSFET
LDOHA LOAD TRANSIENT
MAX8744 !UC?S
- i —— T
A
'---nf||||!||||§ B
C

20us/div

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

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

MAXI N
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51k B
5| H AR IhEE
1 ONA HHOILDOERERIA . ONANARHL RS, OUTANmiBHAS, HEIZRAE SRS HIBEAS 1. ONA & i A,
AR AR BILDO.
5 DRVA FHOILDO ff R B YR 38 . S5 BEDRVA T pnp T3 (A5 1 Bl . 5 FEAR R 8 56T A 22 1] 2 226809
ERrHLE .
W i P 3 T TBR 3 450 . TLIM B2 R LDOSHY, BRI TR BRIAE Hy5S0mV. X T A, CSH_FN
3 ILIM CSL_ . 1] f R 0 1 FRRS 8 5 T ILIMOS L T 9 1710, LM T A S R 0.5V 2.0V . B4 5 SOmV B
WE BT TRZ K Vipes - 1V.
KIETHERIFA . 4 Voppn (K T SHDNF A T FEI il A PN, SR 0FHE AT, HUUR IR PR (R 2
4 SHDN 8pA. HEF|Vsppnm I SHDNf A BTG ARG, #FA4 EH 3. K SHDNZE# 2 Vvl

Azl . Wi B S A K SHDN %4 5 VN S ] i )45

3.3V SMPSTEAEMI A - FKBHON3 Ny s I, i AE3.3V SMPS; ON3 A HL P, 2% 113.3V SMPS.
5 ON3 ISR ON3ESZ 2 REF, 3.3V SMPSH; 15V SMPS 21588 5E J5 Ja sh(ERT 3 3h) . K ON3 i FEL 3K 3 241K
FHOEHERRRT, BT

5V SMPSfiiGER A . BRBIONS Jy i BP0, fHHESV SMPS; ONS A HL B, 2% 115V SMPS. fnif
6 ON5 ON5#%# £ REF, 5V SMPSH¥F3.3V SMPS #5357 52 J5 5 sh(IER 5 3h). K ONS ¥ L 9K ) 41K T
RS BRE T, AR g

2.0VIEHERR IR . R A — A0 1 pnFBUH KA P 28 FL 40K REF 55 22 BEAUI . 32 ofE PRI U] Dy ST
7 REF AR MR I SOpARIFRLIE . FREFSK 3 07 28 2 P AR 0 PR RO BE R 2 PR (FORR B8 i REF (7 2 1
RZEULE . SHDN W MRAL T, %A JCIT .

8 GND MR . T AR % B2 2 GND.
9 FSEL IR PR - % =0 A ] R BCE SRR AT MR . %51 W% LDOS. REFS(# GNDH X .
BT 343 JI5 . LDOS = 500kHz, REF = 300kHz, GND = 200kHz.

e} PRk A . AR R LDOSIHS, K BEAMRMEA , jRAPWMBI; 5 B REFI, TEEHTFHEA

10 SKIP B0, (B RG; JE S ONDR, TR FIEAE 3. EaceBk ki .
11 FB5 SV SMPS ) S it A . 1B % LDOSI R IR B9 SVt . TSN R, FBSFAR %2V,

SV SMPS B4 FEL IR AT A TE 3 . 2422 38 FEL QR RS I DG PR B I S . 74 H T TR AR [ ) PR O A 00 77 5

12 CSH5 B S8 3o 55 K0 A PR L 58 T 350 RE FLRRDCR A

5 csls SV SMVIPS it i IS AT FEL VRO UG A S, 4 PP BRI 0 SV 5k 53 JE #(FBS = LDOS)RH
e A CSLS AR T H PP . 2 %8 PR I E A A 03 .tk 4b, CSLSIRAIMELDOS [ E1 264 A

14 oeooDs | 5V SMPSHIRLIMAEIF Wikt . WIALCSLS HARFRELE £11£10% RIS, PGOODSHith IG5 F-
TEHR S AR, PGOODS R L. CSLSEAEIG , PGOODSE Wy B 2.

MAXIMN 13
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EXE. [igad . THEIEEFE,
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5| I AR (%)
Bl B4 IhEE
15 BSTS 5V SMPSHY [ %6 K HL A ZE vt . MAXS744/MAXSTA5 6, & W HFIE 26 TF ¢, EEHELDOSFIBSTS 2 [H] .
TR T % 3 2 AR LAY
16 DH5 5V SMPS (%) =5 1A% 3K s . DHS 942408 M LX5 £ BSTS.
17 LX5 5V SMPS f HL B RE 3 . SERELXS 2 BB TR I . LXS IBJ2: v 0 MR K 50 2 DHLS ARG s EEL U 3«
18 DL5 5V SMPS BI{I% M 3R shasda . DLS A% A PGND £ LDOS.
19 PGND Ty .

MAX8744/MAX8745

SV BB L . FI— U/ TF (IpFRSmA)HLZT 78 S0 J9DL_ (T M HCh 35
20 o5 | DHEBEERGELBSTIF %), PWMEEHIZ. abE iR, IR RIS R 50 100mA

LR . 4 CSLS ERUE K T4.5Y URHCOR SSEHIN , ZRAERAIE 3087, LDOSIEH — il 1Q.
A HLR 200mA ) JF S 68 CSLS

JE BRI SRSV E MRS TE S LDOS I A - — 0.22pF (BT R) MM & Fe 4 25 s £ PGND, 1% H8

7 N R IC,

22 PGOODA | HVLDOHUIEME S IF it . ANSRFBA HLARFREE UK 10% (JUALE), s AHBILDOAL T XMk
ABF, PGOODA# A T-. FBAIABIFEE &S, PGOODAAE Ay B 7.

23 DL3 3.3V SMPS IR AR 4K sh i it - DL3 #9428 9 PGND £ LDOS .

24 LX3 3.3V SMPS Y HLBEFE e . S HELX3 5 AR T OG0 . LX 330 2 ey 2 MR 3K 3 8 DEL3 B4 46K s L 5L«

25 DH3 3.3V SMPS I i M 3K sh it s . DH3 Y420 Y LX3 % BST3.

26 BST3 3.3V SMPSHY [ % KHLA M 20 . MAX8744/MAXS745 61 & INFRE 29T 6, i B LDOS MBST3 2 [f].
PR LT 7 4 R AP

o7 PGOOD3 3.3V SMPSHY LA I ki i . AR CSL3 HehRARfaE A MR 10% (EUH)IS, PGOOD3 % KA T-.
FER BB FIEWT R A, PGOOD3 R HHIK HL . CSL3ik #IFasE 55, PGOOD3AE Ay b4 .

o8 csL3 3.3V SMIPS A% e 0 v 1 FEL U G 0 70 . 24 67 PN A TUIRE 9 3.3V S B3t 43 FE AR (FB3 = LDOS), - #5]
Fit FACSLI SRS M P F . 342 58 R VAU RS I G 4 Y 7

29 CSH3 3.3V SMPS i HL R Il A IE 0 . 6 482 28 AL URAR N R A0 0 - T4 8 1 AT R TR ) FL A A 7y =X -
A 3 oA 2 ) A U L BEL sl T 45 FE FEL R DCR A

30 FB3 3.3V SMPSHY (A . 14 B LDOSH! PR 1 2 1 3.3V i i . Wi AEIat R, FB3 & 2 2V.

14 MAXI N
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5| I AR (%)
Bl B

31 FBA MBILDORI R ik A . FEOUTA SR 2 (Rl H2 Fa BE 43 FE 2, P RAVR 4 468 B R MR F 28 1 i b LI
FBARRER1V.
AT AR B RS R . SR — AR/ pF (IpF/25mA) 1 L2845 OUTA 25 # 2 GND.

30 OUTA DRVA < OUTARY, I S84 5 42 il fih 5 DLS B[] B s, 388 2 o 6% Al B i RE FLAS SRR
MDRVABIE 25V, MAX8744/MAXS7ASH AEOUTA F i 10mA 325648, B 1 H1 T 728 5 25 f IR B 5 3
il RE LA M FL RS N B AR 2 LS. ONARLZE m T, K6 RE LR MRS R 23 IR sh % Fl B SR 4L I (545 7

EP EP R, EEETENEIEEEENM.

R1. bERN AT HRE
300kHz 500kHz
COMPONENT 5V AT 5A 5V AT 3A
3.3V AT 6A 3.3V AT 5A
INPUT VOLTAGE VIN = 7V TO 24V VIN = 7V TO 24V

CIN_, Input Capacitor

(3) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

(3) 10uF, 25V
Taiyo Yuden TMK432BJ106KM

5V OUTPUT

Courts, Output Capacitor

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

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

L5/T5 Inductor/Transformer

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

NHs5 High-Side MOSFET

Fairchild Semiconductor
FDS6612A

International Rectifier
IRF7807V

Fairchild Semiconductor
FDS6612A

International Rectifier
IRF7807V

NL5 Low-Side MOSFET

Fairchild Semiconductor
FDS6670S

International Rectifier
IRF7807VD1

Fairchild Semiconductor
FDS6670S

International Rectifier
IRF7807VD1

3V OUTPUT

CouTs, Output Capacitor

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

2x 100pF, 6V, 36mQ
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
FDS6612A

International Rectifier
IRF7807V

Fairchild Semiconductor
FDS6612A

International Rectifier
IRF7807V

NL3 Low-Side MOSFET

Fairchild Semiconductor
FDS6670S

International Rectifier
IRF7807VDA1

Fairchild Semiconductor
FDS6670S

International Rectifier
IRF7807VD1

MAXIMN
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MAX8744/MAX8745

mEE. PIEEHH .

FFEiC 7 fo

FREIFEEF,

® <« INPUT (Vi)

Cin Cin
}% ! }2‘7
SECONDARY
N
LI TP DH5 — ouTRUT
2% 15
BST3 BSTS
g ooy L
3.3V PWM W 5V PWM
OUTPUTCT L3 5 QUTPUT
oun {; DL3 DL5
PGND
GND
L
o |—4-
o CSH3 CSHS o
0.22uF 28 13 0.22uF
cs3 csLs
03 L 1T o
100 T ME T oo
- REF 11 -
(300kHz) FSEL FB5
_|:| }—E REF e] Kl
" " Crer 20
= 0 LD05 5V LDO OUTPUT
Cioos
SECONDARY MM {; 4.7uF
OuTPUT MAX8744
MAX8745
DRVA TP <
12V1D0
UTPUT OUTA
CONNECT
TO5V OR 3.3V
FBA
L ps
= ke
PGOODA
pao0D3 1 » % POWER-GOOD
» “Ismn peoons A >
— ow
oN]aFF 6
9 ons
" ow

L

POWER GROUND

ANALOG GROUND

SEE TABLE 1 FOR COMPONENT SPECIFICATIONS.

T L. F7 it 7 FH LB
16
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ERE. [igmd . THEIFEGE,

R2. THHNE

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

TELH I R
MAX8744/MAX8745 R B T L (] 1) m] JH R AL 5 — A
R ZE 0 AR i 3 LR B, DA AR I SV/SARIZ.3V/5A
HLJR . IZHLEE IO AR TV 224V, HLEEH I Rk
BN B 4 B2 M R 1A 2.

MAX8744/MAX8745 & PN AR B IR 15 1T 1Y 32 # =X
SEARR P R il g . AR A B S5 AT (R IR AR ARAE,
/NG BRI . — AP ERLDO R = AR SV R A HLIR .
MAX8744/MAX8745i84 — A~ n] Y8 % 1 H BILDO, HT
FEAE3 AV E SR I E 12V RS .

ElERI5V 4 EF2 [E75(LDOS)

PN R £ M A R % 7= A T 9 SV /NFL L B . LDOS R #b
HBMOSFET 4 M A% 9 2l $5 (L FRL YR, (] 5 SA SMPS B 4%
TR B« I FEL 2 O R (IR B R R . LDOS 2/
T A AR P 3T 071 2 42 {1 100mA AV ER Bh L L, e b AR
MOSFET A% 5% 2 (HR 1 A [7] 1) FF 5 451 % A1 4R MOSFET
PR, G FESmA 2 50mATE F NAR L) . R —A44.TpF
o KA B I SR A (R AR IN2SmA, ZHEAD
BN K InF) ¥ LDOS 357 E 4, DABA R 073k 55 1
R E .

MAXIMN

FFEi1C 2 for

iz K Ty 3 i A HL UL (PR T 5558 @ T 2% ) Ah, MAAX8744/
MAX8745FF 2 485 2 H Y (SMPS) i 75 B2 — SV it B L IR
SV i B IR ER 45 8 P9 Y SV A RS R AR (LDOS) P A
XA H ZLDO #4777 UL 5 3h . M BK sh 28 4 A
FL U6 55 [ 5 SV R MRS T 2% (LDOS) B i o AR % 5 PRI,
5V LDOHLJE A2 8 LDOS (PWM £ il %) A 9% 3h 42 it
HLUE, Fre i KA
Igias = Ioc + fsw (Qorow) + QoHicH)
= SmA £ 50mA (HLFI(E)

Hep, Teem0.7TmA (BBUME), fow BFF I, Qorow)fl
Qaich)=MOSFET¥u# ¥tk b 45 1Y Vs = SV S
G TR

SMPSZELDO B #1#:
245V 4 H HUE & TLDOS | AU 10R , 3 B4 g shid
TR, HNH1Q (MARE) piiEMOSFET #4ECSLS
HEHEZRLDOS, [FIN LW LDOS&M R gs. XFELLSE, ¥
a2 TAE, RSN fZ i SV SMPS (CSLS)
R ORIK Bh, AN JE FL AR R AR MR 2R A S R
MRS, TR — N RCE R 90% 1 I AR X L R R it
R, MREESRREA LMt RESR, Hit, B
2 T ] B AR H T A HR o A S S RE T S IR A Th #E
2 LDOSHir Y1 = CSLS 5, it FLT AE 1 AL 100mA 38k
F|200mA . ONSHL RARE PR, fdilar A2 | 52852
HEFHARESV LDO.

E /R [E(REF)
FERE AR VG RN R P, 2V R I R I RS B T A
1%, HAREFI AEREMBEREEME. A—-H
0. 1pF B K24 & 19 M & A ¥ REF52 5% 2 GND. SifE g
JE AT [ A0 £ 28 U SOp A SR IS SpA FLE . AR 3 SMIPS
AR T R ORI
TR MR RER 2, AN S S HLDOS.
CSLS (OUT5). CSL3 (OUT3)FIOUTA #i H F, 5268 T s -

F G {ERE/Z B (SHDN)

K SHDNHL Ik 22 SHDN i A & B i fish & i - AR, fil
MAX8744/MAX8745 HE AMEINFERWORAS . KWL 42
il 2 (LT FE A FR A FELU . A T 3 AR = 5 o VR o
P, BRI R O TR 2 A T BRORS BE AR . BEARIEIE % 3

3, WK SHDN_Lhr £ KF2V (SHDN%i A L THF i & B

17
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MAX8744/MAX8745

EXE. [igad . THEIEEFE,
FFEiC 7 fo

IN
5V LINEAR SHDN
REGULATOR
B 1 Onscn GULATO LDO5
]
| LDO BYPASS _i
e CIRCUITRY
SKIP )
|- T T T~ ' CSH5
CSH3 I A A SN | L csLs
> I r
CSL3 ) | > |
LDO5 V: : :I | ¥ . };
gl I
* I ! | PWM5 | BSTS
‘{ il ! ! I CONTROLLER \,\
BST3 ! W3 | ! (FIGURE3) 1 DH5
|
DH3 |t cowrRour ! | | rel LX5
! FIGURE 3 | |
X3 SN (FeURES) | ! ! D05
o5 | . ! | IR
DL3 ! | o B ""
|
PGND I"I' | < AA o
________ |
B
s 14 ||
® ©— DECODE FB5
FB3 (QE%%EE) NTERNAL (FIGURE 5)
N3
PGOOD5 o REF
5 2.0V
2 REF GND
\ = \ R
PGOOD3 - -
[&b) p—
= POWER-GOOD AND FAULT | 2
}7 PROTECTION = N
PGOODA (FIGURE 6) L DRVA
= OUTA
t AUXILIARY
LINEAR REGULATOR ~ |lgq_ FBA
1 XM ONA
- MAX8744
MAX8745

B2, TyREHEE]
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ERE. [igmd . THEIFEGE,
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x3. ITEEXEER
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 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 L.DO5 to CSL5 bypass | ON Power-up after 5V
Startup) switch enabled SMPS is in regulation

*SHDN & — Mg AT G/ L2 A . H R G TREE R 1Y, TR IR E 1.6V, ON3HIONS 5 =& CMOSZ#H A, EH LT
KNTF0.8V, ZHEHT K F24V, I HE AT 1L7VHI2.3V 2 [5(Z W Electrical Characteristics 7).

F). HREEBRBAES, A SHDNZEZ 2 Vi .
=i BER) TV SHDN R B 15 [T BR AT Sfess 0 355 445 2 19 i
NI R AE. AW, 1.6VAY ETHET TR B
(RN OVAAHE 3T 4:08 I

SMPS_FEE . UVLOFIE/E )

LDOS EF-ZE1VEL B, FHE M POR) B8, B4
R 3 i DA R 3R I R s A7 2 . POR FEL B I8 B (R (IR 30
WX shEshirm, EE SMPSEEHIFRIFIG T/ENIE. B2 R
FIMAX8T44/MAXSTA5 I REHE K] .

245V & LR (LDOS) LR AKX T4V UVLOI TR, LDOS%i
AR EGAF(UVLO) HL S 28 (FFF e HefE . — B SV & LR
(LDOS) L7514 AUVLOTIBR A L, H SMPS# il
FrA0 T BEIR A (ON_IK B 2 & FEL°F), SMPS ¥ il % )5 sl -
SCHRAE, R T IR 7R R shH i 1o 4 i P Ie . i
LDOSHLE 7 £ T UVLOI IR, #Ethl#s 5 1T 44k,
FR DR SR sh#s Bk, H 2ILDOS LR & il # k%
2K FPORI IR M IE.

PR IS sl P B DL 1V /s 48 30 R 8 1 I S s L . AT
SMPS # il e fE 2ms i, i Hh A4S R A9 R AL IR (L (2

MAXIMN

UL J T T (4 1 Soft-Start Waveform). 33420 17 B4 11 i)
AW/ T A FE A EE (our = ILoap + Cout X
Voutomy/tsLEw)» AT R T4 AR T R -

SMPS {E8E##I(ON3. ON5)

ON3FHIONS AT FH T 45 | SMPS ) b Hy i 55 . ON3 & ONS Hg,
& EFE2.4V LB, EREXT R 5 . ON38{ON5HL
FEEE]1.6V LR P & B X M . BX3hON_F]0.8V
PURNAE BRI . KRB G BB 4% -

SMPS_EE i/
¥ ON3 = ONS % 2 2| REF 1] 38 {8 X 1 19 i H 76 55 — i B b
RFREERAT XA, IHE R — B RS Eh
Jazh. % Z/SMPS— B RS E 258 — 4> SMPS #
W, AR ORI, R AR S E LDOSH#E AUVLO. 45
— A~ EL R PRI, A E R S B BE BT R

50t T RE (3L K )
EBIES GREE .2 0 R I N (NI AN STDNE & A 9 N
— B R A RIS, AR ARG T 0.5V /ms Y 2 5%
BN R . I, SMPSTEHIZS AR IF, 4ms Py
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MAX8744/MAX8745

EXE. [igad . THEIEEFE,
FFEiC 7 fo

FROM FB
(SEE FIGURE 5)
J SOFT- REF
+ START/STOP [
. SLOPE COMP ON_
SKIP oD 0S¢ FSEL
<
TRI-LEVEL
DECODE
R . DH DRIVER
) >
02xvVymr Lo
________ <a— 0.1 x Vi
IDLE MODE
CURRENT
ad +
PEAK CURRENT
LM NA=1/10 umir| O
> _
A=12
NEG CURRENT
LIMIT
CSH. n DL DRIVER
csL ZER0 |~
= - CROSSING
PGNDé
DRVA
ONE-SHOT
OUTA .
5V SMPS ONLY

_______________________________________________

3. PWM % i it 2 BE RE 1]

THRERERZ0V (2 WA TAEFF I SMPS Shutdown (1 SMPS#ii 1 17 BIGND . H R BHE R R 78 TARIRAS
Waveform). 2218 31 i H HL A RCHRL T B 17 o o L JBORHER DS St AHORE At 1 1) B Pl T M s (. 1> SMIPS 42 il 5%
IIMOSFETHR i FL I By 7 AR 9 7 . 24 SMIPS ) i H i HAT 2 B S SL A BOC T LB

RLEN 0.1V, HAR K Zhas (DL )F pR bl s, HaE
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*4. FSELEE*®

FSEL SWITCHING FREQUENCY (kHz)
LDO5 500

REF 300

GND 200

EIESHE. Bz PWMEFIZ

B — A~ LA U PWMLA il i B A% DA — > 2 i AT R
FEBRy, BN PR AS S EATSRA - AR X 2 of R P 1T 5 19
i HH P T R 2 A 5 R R MR AR 5 (B 3) . MAXBT744/
MAXS8745R i ELH#KM Gy, 12 T FUAE 932 & 0740
RURFER], &5 T EGRREBOC S KR A FES .

BFEEFE(FSEL)
FIFFSEL 5| BT £ PWM AR U JF e Ml . R4/ T
FSEL# # SN 5 FF MR X e R . R S m 1) TIE
$5ER (S00kHz) A B F /N = @ R, B 238K IF iRt
M FERCR ML . & AT RER BN N
M 2% B A AR (200kHz) TAER 8 R & m, (HEEDL s
KT R R AR T A AR A

EFIPWMEL

1% M 75 55 B PWM A 2, (SKIP = LDOS) 2% 11 T it & 8%,
XA A ot R T 26 1) Sl s ) . 3l 5 IR 121

TF SR RIMR IR S E AR 25 i AR RSB BAR, 1XHE,

R R 4280 N & ), DH_ARFF (5 25 H A Vour/Vine
56 il PWMAR SR DL SR T SRR A S e e . SR, 5ol
PWM TAERE A A2 2 30 1) SV R L O > AR5 1
20mAZ S0mA, HSMFMOSFETHIFF A5 1M 5.

56 il PW MR 3K B 5 KD R TH B 7 3 B3R P 0 e 17 97
WEASIR . T oRHPWM B A AE | TR, B
AN FEL SRR 43 S i)

BH TIEEFI(SKIP)

MAXS744/MAXSTA5H — A2 #k TAE R = 45 il 4 A (SKIP)
AT X P4 e 0 0 T b e AT 6 RE s AR L . A
o R AR ARG, 24 R RS I AR I ) F R A

MAXIMN

FFEi1C 2 for

T, e 2R DL_sR IR0 . Xk Rl e o FE O i
HFLAICHL , R R T G g o e Bk o — 28k, LA
Sl FU A . Y T AR AR L, ol A AR
BHAEN Nt — B4 TPWME KGR EIPWM).

FREETRI TR
FE Bk ok b B XA R A, 224 PR R o AR 1T R DA B A
L HL R 3 2 PRI B A T T BRI, e 4 il % ¢ AE 0l
B . RO, S A [A] (S ( B Bk T 2 PR XA
FIBR, K2y in TR (B ILIM 3 5E ) #9 20% (SKIP =
GND), SHURTRME AR TRR, KR ARG R R
(I ILIM 3% )9 10% (SKIP = REF). 33 A 5l o sl 42 bl g 1
A EIUEE — NN R R B R,
HH RS2 RGTIR T 280 AR sh 5 — 4> S .
B T3k 2 LR AR B L O R T AR R SRR I, R L RE
Beat —efkop. XA, FERBELT, EHEEZENE
SO A E

B shtl#e sk ik i =
FEHIK T, IR 00 P 7E PR AR AR B 3
| PEMABL (LK) X Pz — LA 0 m, 1%
BT ARG ) 321 P J% L ek RIS 22 (1A 0 T S 1) Sl e ]
HFE I AR MCSH_ 2 CSL_M &R . —HVesy -
Vest, BB 2T 3mV it F A0 TR, Fo 8 o il
DL_ MK (B 3). X B TAEALHIAE Bk ik i PEM AL 5 4 Bk
Jik rp PWMARE 3 2 (8] 9 e 4 o, Al 2 5 i 2 vl B L
TR R SEN WA ES” SO —2.
PEM/PWM P4 B 57 28 FLIAL I o ap(skapy T I T 24 H -

(Vin =Vout Vout
2ViNfoscl

ILoAD(sKIP) =

MAREE OU T AR A BBk AR, R ORBTE A]
AES MR AR 25, XGRIEW A, XA DU
PR .l oA F A T PRIV 7 R 3 T A 2
RZEBATF . — BT, BERBUNY, MRS %7
eSS i RN N I i B (S €
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MAX8744/MAX8745

EXE. [igad . THEIEEFE,

FFEiC 7 fo

Bom (BUE R AL FLPE A A2, i i i IR S th B/ . SR,
o P8 vy L JRR (L O AR S O T RS A% T T e 2
W] 7 (A5 3 2 7 i A\ FEL P AR )

WHBE

Electrical Characteristics3¢ P 1) B iy IS 5158 25 LU L 4%
BITIBR A O . Y H RS Sl T, MAX8744/MAX8745 3
R SO R VR A, R, SCBR Y B S
LU ARk 3 kM T A fioh & PR T B ARG i 1 S FRL R B S0% . TR
PWMEA GEL T T, Hh Rl T 20 E -

A V V
VouTewwy = Viow| 1- 2SLOEE RIPPLE)_( RIPPLE)

VIN 2

Hrr, Vo MinFrm B E, Ascop N 1%, VyippLEs®
i B 2P L (VRippLg = ESR x AllnpucTtors B &% % i
H 75 B FETR Y -

E%ﬁ ?igﬁ@a:it?ao[ﬁ < ILO AD(SKIP))’ MAXS8744/MAX8T45
X SO R A E AT R, R, R ) B AR

SE A TR 2 LB AT TR - 76 PEMARL 2 (I 2 Sl A =)
T, Y F Al s S R

1/ f
VouT(Prm) = Nom + —(%) ipLeESR

2

Hr, VNom WARFREHEIE, fosc N N ER & a8 B ik
FF IR, fow HSERRAYTF A, 1 [pp g 2 Bk ik i s
14972 PR A X FL LA

HEREFB3FIFBS 2 LDOS 1] 1 #% [ & SMPS i i H (43 51 A
3.3VHISV), XA [E % i L R P R 2 T (CSLL)
FRE0L 2 18] (4 L BEL 7 FE 2 T8 . A5 ¥ FBLE £ 20 T4
Hi(CSL_)FIGND 2 8] (4 HL L4 FE#% b, IR #E2V £ 5.5V
2 B X5 B f i L E (D S) . Rpgro (FB/HIGND ] ) H,
PH)ZE A 10kQZe 47, Rpgpr Chi i ATEB [a] Y L BH) A TH 524
XF:

(Vo
RrBHI = RFBLOL v

Hrr, Vpg_ = 2V (bRFR{H)-

i o v
'<—>- ton(skip) :ﬁosc

INDUCTOR CURRENT

" TIME

ON-TIME

o

TOERROR g
AMPLIFIER

ADJUSTABLE
OuTPUT

FIXED OUTPUT
FB =LD05

out

14, BRIk M/ SE D 4 1
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ERE. [igmd . THEIFEGE,

L4 0 A LR S T R A E R, B 3.3V SMPS [ 4
HEER LSV SMPSAR — 88, HAA 4 CSLS ERYH B & T
LDOSH) H 241 1FR (4.5V), LA KT CSLS W %3 shish 17 5¢
RS, A BB L P ERFF K LDOS 7 4 31 5V i H (CSLS).
4 5% P& 2 i R R 2 TAE e v A %L — BLLDOSH
CSLSEZ =, NHRSVE MR R an it M, X HEmT FE i
N 5 1R B BRGS0 T RE 4R S R0

BRIERAF(ILIM)

P 3L FEL 265 1) P 22 4 fL 3 A I A (CSH_ AT CSL_) > Xof Hia, &
FEL O (B EATRR . A SRAS i A5 S (M T PR T TRR,
PWM 5 il 25 4 5 Wt =5 W MOSFET (&3).  SZBr Y e K ik
FEL A0 N7 /N T UG PR AL T T PR, L 2 0 Ol v JRR 0 O FL A 1 —
oo WG, K TERAE A . BRE . T
FIRANE 25 H(Vour/ Vi) 1Y ek 5k .

SRHIPWMBLE T, MAXS744/MAXS745 FE4T 1 1] B I PR
i, RUBH 1k Vour WA HL I B B Tl FL R K . I 1) PR
DT TBR 2924 1F 1) BR i [ PR (B Y 120% ,  H. 4 8 & ILIMAT,
B PR TR 2 B8 A 1 1) PR T T PR A AR Ak i AR A
HEHEILIM 2 LDOSHES, [IFRAE A ECAEGOmMV). ] DU
It FETLIM Ah 2 — A FLBE 43 i 43 Dl X PR 3 1T BR #E A7 R 8K .
H TR RS R ERSTIRRE J1, Sy AR b 2pA
F20pA. BRTTFR R E 2 50mV 2 200mV . ] 5
WF, PRUETIPR RS B T ILIM S L R A9 1710 #5463 B,
IEEETTRZ AV pos- 1V.

R H FRPCB R TH4E B 2E AT 40 = AT ik FEL B 1 e 75 0 L3
1R 258 2 F 50 I CSH_FICSL_ i 14 22 43 HL i 46 45 -
TC s ) FEL BEL 7 R AT BB 58 0T #2280 R I HL B Y i 2%
55K AT L BEL ) 3 9 R I Kelvin Ja o % 2 7 =X,

MAXIMN

FFEi1C 2 for

MOSFET#f#k 3K zh#5(DH_. DL_)

DH_ DL _ & 345 9 16 98 3h v % R 1w 1 2 %
MOSFET HIE R R BR324  Z MOSFET . X 5 2iC A Y.
ARG S R — 8, XEMHABRABRKRN VN -
VourZ - ik 9K 2h#5 (DH_)RE % U5 Hh AR A 2A R FRLIAL ,
TR AR 3 3 & (DL_) rTUR H 1.7A . WA 3ARLHE. XHE
TE K LT Y. FH P AT £ ik 5 S AR K Bl . 7 3h Y DH_ 14
MOSFET 4K )& i1 BST 3 M2 9 FEL A SR AL FEL, 1 ] 200 6 3
K Bl DL_ I 12 Fi 18] 72 1) SV 2 MRS R AR (LDOS) R AL FEL

18 B XA 42 1 L B W A DL_FIDH_BK shgs, FFFH 1E
FAFETHE 5 —ANFET 6 & kW 2 /i 3l . X B i@ W JE
DX [ 3K 3 4 e 1% 3 W AR T Y8 [l I MOSFET, 8Bk T %38
HLOL, KA R 2 fe /s, R RF SR . S E S Y
U IX s} [1) 47 i L B RE % 1 % T4, M DL_FIDH_BK 3h s i
H BIMOSFET MR 2 (8] 57 SR AR FELREL . {1 L JEa % 5 75 )
FITE, MAXS744/MAX8745 H (it 46 I . % 2> #£ MOSFET A
A SEBR AT A7 FE MR B Ao ()45 0 AR A Rl RS
X A% % R A H S HLBE 9 E £k (4 MOSFET 5 9K 3 8%
Z (A A BE S Ol 1 HEF R, 2B 2 98 B MY A SOmil 2 100mil).

FHSRKe DL_BL AR (9 P30 hr dfs (AR K ShRE 1R 5k, H S8
FEL B A S 50 0 0.6Q . 35X AT Bl 48 HL BT A (LX) At
HE e E VB, B 1EDL_ B T2 MOSFET 1) i Ak 2] #ii
W AR A TR R . X T H A m A R RN SR 3l 4 i 2
B BER BRI R T, AT RE T ZEAE Ao 1 A UR

FAULT

POWER-GOOD PROTECTION

4 N\
0.9 x INT REF_ 0.7xINTREF_ ~ 1.11 xINT REF_

INTERNAL FB

[ ENABLEOVP
<€ ENABLE UVP

Y

6144 D FAULT
CLK LATCH

) POWER-GOOD
POR lﬁl

— FAULT

F6. H B AL I (R 4
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MAX8744/MAX8745

EXE. [igad . THEIEEFE,
FFEiC 7 fo

*®5 ITEEXEER

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.

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 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

Excessive current on LDO5 switchover
transistors

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

HLZY, DUB AR & BT LX_ AR £ 5 & IR MOSFET 1Y

W, JERCEER . BT MOSFET M-l HL A (Cop = Crss)-
M- U8 H8 25 (Cs = Crss - Cap) PA S HL B AR 35 26 LA 51 1)

LX_FIDL_ 2 [8] () 75 P 8 5 B A 2 2B i 5 19 /D

IIPR :

CRSS)
V, Vi
GS(TH) > IN( Ciee
BT REHC R T TTBR B & 22 B R 25, TECTT 1) 2
T g4 e A )

BIREL % 4 (PGOOD.)

PGOOD_JZ& — A LB # B P it XA~ s i 2L i L
4 SMPS % 4 i, s A1 B LDO i 1 #4248 . PGOOD_
{£ B (SHDN = GNDH). £##L(ON3 = ON5 = ONA = GND
) 2E SRR e BT A IR RIS . — BRUS ah 4 R,
SUBE A i Y E R 489 R 3 AR AR AR E R (FR FB_ % 5 ) I
90%, PGOOD_#78 KBl . HEH AL — Mt
HBERRE SUT B 10% . 3% A SMPS i i ARl . ON_

24

5 SHDN ML HE P, PGOOD_#78 HAKHL . Ky 73K A%
2 L PGOOD_fi i FL T, A 7EPGOOD_MILDOS 2
[A] Shz — A ERr A B . 100k A b FBE Al 3 W T K 24
N2

A ELR P
i EARFF(OVP)—MAX8744
24T — > SMPS #iy ! Fo B i A AR e e U9 111%,  HL
OVPR I T REBE (i RE , 5 il 5 K B 07 S e A7 4 . PR
PGOOD, bt J0 b s i SMPS #5111 2%, F 2 BN {KDH_.
SRR E DL, [R5 5 MOSFET DL 100% 5 25 He 53,
TS 25 B ) PR S T R e R B B M. SR, iR
WAL EmDL_lH S AERMN R E, RVERE
OVPH R HLCHH R A RE & . AR AR Bk X
— [ AT, AT O — R R AR R
PEAT RV 7 . TSR R b B RS R 25 (AR I MOSFET
B, U EE R AR 22 A T . e O ORI
kI, K LDOSFEE 1V LT g i 1 filh & ON3. ON5 =,
SHDNH LB — S iE PR A 4, R385 3 SMPS
Pl AR .

MAXI N




ERE. [igmd . THEIFEGE,

B X ERIF(UVP)
B—ASMPS #2356 & — M H UVP AR P L B, FEfi
Bl 18 58 (ON_$L =) 614441 80 B I (1/f0sc) 5 T 46 Wi A8 i
H. ISR — SMPS i H LR B 2 AR R R (E A 70% LR,
H.UVPHIBEME G I, UVPHLE K & B R it 2%, HiA%
PGOOD, [a] it DA S 1 7 20 36 W7 9~ s il . 4 T —
SMPSHi B £ 0.1VEF, HEA M SE, KHiEEn

HHA O ZGND. B LDOSKEZ 1V DL R 8t 33 37 il 2 ON3.

ONS = SHDNH [T — 4>, RIEBR PRSI+, JFEHT
S B SMPS #1655

AR BRI
MAX8744/MAX8TAS N & AL AR b L i . M ETHR
+160°C LA B, il B8 15 AR 0 il & B B A7 . P
PGOOD, FRAFR I 7 0 Wy P> SMPS ¥ il % . 43 —
B SMPS#i i FLERE 0.1V, HFEB =S8, Kl
HLJE B A £ GND. FESIR TR 15°CRUE, fitk
ON3. ON5= SHDNH [4E—4>, AIiERRikbE i, I+
HF A shE R .

HBILDO#ELH B

MAX8744/MAX8T45 N & — MBI &R 45 (OUTA), H
i AT AE 12V, A] FAYEPCMCIA B U5 A 48 3% &
MEFF XL E R R E . OUTAERATTE LV £ 23VILE N
VAT R A . B VR T R8T RAMSZ 4T ON/OFF & i, R
TR AT DK SR, DUE 7E RGEAL TR I R8RS A PR A
ke,

SB35 BRI Se 4 ) S oEAT RS, fE R
R B - R 2 BN B s R R . R
Vprva < Vouta, RITFRBEHATIF, Sa@E (R &% F IF 5 5
HIRY33%, 33X 4 R R M) FL I S 1), DAl H D OB PR
PLH LT, R A R TAEFE Ed . 76 st
T, AR AR 0 2 B AR PE BT, 6 R A A e 0
HEIE 2T, 6 Vina - Voura B EIFERE. X AF
LR RS PR IR B0 OO X (3=t TSR T AN

MAXIMN

FFEi1C 2 for

HRIGEA S RO R . FESLEOL R, B SE A R
WP T R Se 20 B e Fe o 70 He e I G AT 3= iy o4 P 1)
KR

SMPSiZit# &

FE BT I 091 S R HL R TAE A (SO L L) 2 /i, 1 S

T 22 i A\ R AR K gk i . Bl R P g £ 8

AT 553 78 T 5 45 23 R I TV S e O 1|g , LR PO A

W& S| AR

o HARIEERE. RAMEViNnwax) L HUE W 4 5
AT E A f R ERR . SR IME (Vinoany) AL 05 JE
T ARG P L SR et i e s 5 G 2 AT L S SR 5 O 6
JEJG BB AR R . WSy DLk, B4, AR
AR .

e BRARFHERM. AWM METELE. WM MKBR
(ILoADMAX)PEAE T T B A I 7 3 FI g 2ok, [

SCMR S B A A e . BRI TR bR AT B 3T E
it . EEREARTR I oap)RE TR T1, HI2%E
i A2 . MOSFETHIE & BRI IT M iy e .

o FRRBREE. WEBRIT MRS LR A L R T R
# . BT MOSFET 9 JF X 54 5 IF S 4 5 A VN2 Bl IE
H, METEHMRERKEESRKMABESX.
SR A5, BEEMOSFET il 1 £ A (1) Kk
2 B {68 SR 8k 755 1) T AE A% S A RS

o EMEBT{EA. EEFEHBITIEAR, WIERTS5RE.
Wk 250 17 5 i B0 2 (BB R . R (E AR
WS N LU B8, W RSB/, BRI T A
B R, ROREME, Witk sLARR/
L JRI (2 e L B A A i R B A (R K
PRF B 8 B R A RIS SR A ) . BB AR T %
IMEHTE 36 T 3 — B WUNR A . A TR Al B
20% 2 50% ) BC FLI . 24 felt FH Bk ik b A2 2 s (SKTP Ay
M H AR, HLRE ok E 3 PEM/PWM B4 i) (14
2k FELIAT (.
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MAX8744/MAX8745

EXE. [igad . THEIEEFE,

FFEiC 7 fo
R
FLRAE PR TSGR AR AR R E , R AN

_ Vout(Min - Vour)
ViNfosclLoapmax)LIR

HIn: T oapax) = 5A, Vin = 12V, Vour = 5V, fosc = 300kHz,
L LR N 30% 8 LIR = 0.3
5V x (12V-5V)
12V x 300kHz x 5A x 0.3

- 6.50uH

TEW R RAT ZOR IR OU T, B H— > H I H B A] E AR
P AV 453 6 R JRR . O 2 b JE o T 2 I v R
1.0pH. 1.5pH. 2.2pH. 3.3pH%. {HARAEE A i
B H S L P 6 LIR B A5 S AR A4, ) DA% R AR A
T SR AR JE R g (L 2 e JE A P U 1 4 T 4%
PEWD), TEA T LIR B R 58 24 ) ) 8] 7 6 1 P R
P FLRRAELI , PRSI FLIAT V-0 (L (Anpucror) B 5
ARWT:

Vout(Mn = Vour)
Vinfoscl

AlNDUCTOR =

SR R MU Y L GE R R, R BRI
BEAT BLAE7E 200kHZ AR 40 TAF . R Z R g K, DAR
UEA T 7R I FL BRI (Tppag) T M :

AINDUCTOR

IPEAK = ILOAD(MAX) + 5

Z5[E BB 1R 1T ($1 31 MAX8744/MAX87457%% B )

TESV SMPSHY, Al i I — AN #l G Bl A0 = 5 AR FRLIECR
PR — B B (B D). MAX8744/MAXR745%5 BIli&E & T
XA, © R B Se 4 SO L FE SV i S 7 3R AR B aT
H ghfili & DLS.

26

FEREAT M BT, B Y R B IR A Th TRk .
JT T 0 A8 AR R B A L e S B AR R R
i, HFRAEGENMECLAREE. [F223EMOSFET
)0 ) 26 FIMAXS744/MAX8745 F B, 7 FEL 1, 5 ke AH 57 181
B, BT EESRTESEBIINZRI R . BIS4 BEA
TR B B2, B I o0 AR A R 22 . R [Rl
HZ AR MR E RS WAL ESHE T - 2R
Zfb. LA FE. Bl IE, FEm SR SRR
R - A I SRR SR R LI T TBR (T 2 2% R i
EEBAT):
ITOTAL = PTOTAL/VOUT5

Her, Trorap & Mok e 3 5t A9 % 2806 B, Prorar
S 2R K A g ) TR 2

_ Vsec + VEwD
Vouts + VRECT + VSENSE

Hrp, N HARIMELE, Vepc /& f Al 2R 1 Bl S B i
JE L, Vewpie RIS B 4 9 IE 10 B, VouTsovny
J& R R R /AME, Veger 2 SRS T R B
MOSFET 9 3 1) F % . 7% He #5 @Il e 415R [ 2] 3 i i e
AR, XAERTDU/INE Sk . IS T, L it
AR A R B 2 5, R B R S Vours:
(Vsec - Vours)- R MHE-G LB, Bldn AR I REA AZ 60V
DU A S i . 5 e A A (T IN400T) R 3RS K2
ARE T X PPN . R e R S ik B U (ITMURS 120) .
ey F R ES VN - Vours B 2 FAS e 5kt
HR:
VFLYBACK = VSEC + (VIN = VouTs) x N

Hr, NOAZE SR IM B (RS8R 4L/ F4840), Vspo & mlgedl
RARERM L. WIREIZE4 R 2 Voys i A2,
B VELyBack F REBE £ Vours. AR B J a5 28 FL R I
BLE N RS R R . R e FL i 2 D B R
SA2H S L AR R D A .

MAXI N




BHE. WBHY. THEEHE,
JFEESRE

INPUT (Vin)

NAXI

MAX8744
maeras, | wilg o e SENSERESISTOR ___

LEsL RsenSE

LX_

LSENSE

R1=
Cra Rsense
DL_

PGND

CSH_
CSL_

A) OUTPUT SERIES RESISTOR SENSING

INPUT (V)
Cin
MNAXIN ;;
MAX8744
MAX8745, N . MDueToR ..
h PoL Rocr ! Ros = (—"2—) Roca
LX_ @ i /WY\_/\/\/\/.:,‘ (R1 +R2)

+

LU S N I S C L ri 1
ouT - =
DL_ —i oL N e g Roor= 525 [7 7]
]

PGND A
—e

CSH_
CSL_

B) LOSSLESS INDUCTOR SENSING

7. L A L

MAXIMN 27
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MAX8744/MAX8745

EXE. [igad . THEIEEFE,

FFEiC 7 fo

B 2 M iz

FEL RS0 B EEL IR X 1 25 7 i th A S, R Vi -
VourB/NE . BN L BE Fo 1/ LB R U R A B
LD FE 58 SR 18T B 671 280 DA DR OB P B R A 1 LA
PR TR A A I T R T R R T T S R R A R R
5T ANk Bz 0 Bk 2 A
°
4AhOAmMAm)

VsaG =
ZCOUdWN XDMAx-VbUT)

AlLoapmax)(T - AT)
Cout

HA, Dyax &R K& %8 (W Electrical Characteristics3),
TEIF L1/ fosc), ATZTF Vour/Vin x T PWMELR) &l
L x 0.2 x Iyax/(ViN - Vour) (BERk i) . i3 25 3k
WL A1) T A R T = A A h B R R Rk

2
(AhOAmMAxﬂ L
2CoutVout

VSoAR =

RiEiRE
PR3 T TBR A f /M BE R 08 K, BEARIE Y R T 22
Y0 T ) 5 /DML B AT RE Tk 2 B K A 2 O SR . 06 Pl R
FLI M T oADMAX) INBCIE R Y — 2, itk

|UMH'>kOAmMAm+(éb@%zga)

Hor, Tppvrr 5% T8 /NBRUE TR A R B DAASE it FEL BHL {6
(Rsensg ) - ARIABCE MR IR AR /ME 5 45mV .

B ILIME £ S LDOSI , BRI TR 9 SOmVECA(E . wl I
BT, BRI 65 TILIMS R 1/10. ZEX]
BREEATIRTY, PIFEREFMIE(GND)Z 8] 4% — > L pH
oy e, FFCILIMEER S IS g PRk . AME0.5V 22V
(84598 B X R T 50mV 22 200mV A9 R T TBR - I8 BR A
I, BRI 1%HE BE R HLBE,  FFE I AR AY FL T 10mA
Fedy, ARG TR 5B R E

28

FEL A 0 7 3 (FT 7) R 2 DR S 7 BRI JRE R 2 A 454
WHAEOLT, AR E AR, ISR Rt
EThRE AR . K BN TR BRE TR (EL (VL vrm) i 9
SOmV 2 100mV, - BRI EL B AT fiy AR5

Rec < MIT _ _ Mum
limim 10X miT

N T SEBL R B 1A P AT RS BRI I R A, A L REORT
i Hh 2 A0 — A 1 R R LA DI FLBEL, AR TA TS
X o £ A% AT X R G P OAT S Mt M A, SO A R A
PRAP . SRT, RGT FEL BEL A A A PR 2 S BB R A 1
Bff, R 52 A (0 AR (D P JRORIAS T FLBEL IS . AT LR AR U
FEL BEL 7P 3 2 3¢ — /1> RC FEL B R T A7 A FLR M (Lsens)» 55
RS F) W 2h -

CeaR1 - LSENSE
RSENSE

VBN 5 — R, X AR LE T AR i PR UL O 4708 2 K 2l
R, AT DUTE PR A T i i 4 — 1 H R R C R % (151 7B)
K/ NG, SFRLAELFE A -

R2 \R
Ri+Re) DOR

Rcs=(
PLK
L [1 1
RDCR=EE6{ﬁ;+ﬁ§}

o, Res AT RIRIT AL, Rper o AL Y R GBI
FHLRH . 7R AT A AU, FLBE MR poR fE 2208 4% FL K
i w4 R IR S P OME, BeAh, HEEERE NG
BEMAHIEE AN, AT A LTk, HILER
H—ENRE.

B B I E

i L DI PR ) S RER K FELBEL(ESR) R W5 4K, LUSE I i
H S R I E0R, [F]I HESRIEARRERAR, 20
AFRREENT R, Wb AFRAENEBR, DEER
MR A L DA AR 25 A B s IR S IR RO L RE T

MAXI N




ERE. [igmd . THEIFEGE,

Aokt ISR . S RAE R, KESRALA M
(BS% fir i B A5 REPEF IERRIY), UEH LA RYESR T
ik =g iR EN AN DS ST S N A T e SRR N N P S R T
S Y S0 (VRippLE(P-p)) B2 oK BT i Y ESR B K AH -

VRIPPLE(P-P) = RESRILOAD(MAX)LIR

WA, B AL, W (E R H =S A
AT TRR U 28 (VipLg = 0.2Vivrr) - 25 PR =R 25
RES Rl R AW

VRIPPLE(P-P) = —V'F? LERESE
SENSE

S M9 WL 2 B SR 5 R AR ESR LR BT 5 1 1 3R ~H
x, AR BAEARELETZAR. FiL, @FEE
PEHUAR, (RUEAYR HESRFIAUE B, AR A &K/
(ZJE ML A . OS-CONHLZS . RAKBARHE
RO FEL RIS I ) 2 i PN R U D P A (P B FRL )
I, HR B DLGRIETE SR A8 1] Vs o HT Vsoar
AT R SR SR, BRI AL LA
A WESR, BT RERSIER) T i AR S A RS
BE AR 4 ) Vsac I Vsoar 2 ). AT, (RAE
R LA H A ESRE A, ATRES IR RSt
(R FRSE (T 27 i ] 785 REGE M AT -

WHERESRELER
ESRZ AN T IF RBHR AL B E T REMRE. I
FAEEME A TG

f
fesp < OSC
7

¥

1

fEsSR = -—=—F7—
2nResrCout

X FIF 2453l 300kHz 1 ML [ FR 8, ESRZE sS40 5 .
K T95kHz, HIFAESOKHZUL . FA®R AERIED

MAXIMN

FFEi1C 2 for

193 732 I FH 4 45 B, 25 FTOS-CON HR, 2538 3 B 25k Hz 1Y
ESRZE SR . FF LB 8 5040 BT 2 ik sl b, 2
25mVp pZl I ZRAYESR K1 25mV/1.5A = 16.7mQ. —H
220pF/4V Sanyo B Hs 5 (TPE) L 25 (U ESR A 15mQ (5 K fH).
XA FEARKHZ AL = — AT, TEIARRE K2 .
T2 KT 50% (Vour/Vin = 50%) B & A L R R
MG, Hob H S0 B R R KT PR R s i 1Y
P
VRIPPLE = 0.02 x VouUT

Hrh, VRrppLE = AlnpucTor X Resre 24 Vin=2 x Vourht,
ESROEmZEM . Beis, b mr 8 ik 4 T F1iG 5 554

REsSR = 0.04 x L x fgw

TE A X FEL % SR BRI i it ) 17 0 T A BEAE S48 FBURE AR
HEHERAER RS, DREEE. HAKREE

PR AR ESRE AR R, & S EU R IR E TAE.

A, HUF AR A RS IRUORE SR I LI S 22 At

AR S AR A5 L W (9 B R AL BE, S At BURE s B R AT RE

ARESE TAEA PR SR R R R BB K/ Bk b A
B, X R G IT R R AR . Z BT L LA AEE
FER R b LA MR, s W T ESRIEE, DAE T
RS R R R R . XSO R
WE AT Rl A, sk — A TAER . BRI E
REA FAAETE A NS, BT 39 Ik th U A f
HAbRAE . Ak, EalRefin®E, W TESRAK/N, FREA]
BE TAEAREE . PREK AR E I, 75K A i A L YR B 97 3%
Wi BRJE i AT RE P AR IR Y . XAERIIR G E R A THER,
{ELAT fE 2> o A ) Pl P i el AR TR 2R

i A S P ) T BT 3 R L A TR A K
(7 B A 20 0 2 i ) L PR LD 9 B 4, R B b A
. RIS — > 32 AL I PR Sk L8 P L It 2 A
B, TEB ERBESH R R RIEG B/ N 2R, RRA R =
AL BRI -
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EXE. [igad . THEIEEFE,

FFEiC 7 fo

INPUT CAPACITOR RMS CURRENT
vs. INPUT VOLTAGE

INPUT RMS CURRENT FOR INTERLEAVED OPERATION:

50
45
40 AT~
4 IN PHASE —
.
= 30 [—50/50 INTERLEAVING
2 25
= \(~§ A
2.0 \ )Zr
15
10 / 40/60 OPTIMAL
: INTERLEAVING
" ]
0
6 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
VN
INPUT RMS CURRENT FOR SINGLE-PHASE OPERATION:

IrRMs =ILoAD

(\EVOUT(VIN - VOUT)\
i)

Do = DUTY - CYCLE OVERLAP FRACTION

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

K18, $ir ARMSHi i

B BUEFE
B N FEL 2 Il 2 T O HEL A 1 S ) 80 LT (Trvis) P9 3K
VE R — N EEM R 2%, WA AR I B RMS LT 5 gk
H. WAEG. S RESHITE XN ERA L.
MAXS744/MAXS745 % FH40/60 B A Gl 4 Ay, BRI g AR
JERRISIVIL AL KA LS AR E. MELHE A 180°H5H
SR ERTIOVE S HBRFRLE), XFEHEEE
B RE . KI8T R SV/SAFIZIV/SAR I, i A2
RMSHLE S A BER xR Mz, WEFRRTLIEH, 40/60
e e A 2 BE S0/50 48 R A R] A TAE AR 20 A

XERZHVH, MYEEARHEA TR R, HE0S-
CON), [ ENIX T L b i TR 18 s 0 B A S A

30

X i A S R A DUROT 6 BB 8 10 REEARH A A
T FRE AR RO RSE MR AN AR i, B 4 B FERMS i
LTV R R T/ T 10°C (9 FEL 2R -

IHEMOSFETHIZEFE

DA MOSFET 3 i1 U 3= ZE5%F 5% Al Fi (> 20V) A8 it ié&
FCA AR At = R B A A BRAR . G RO B BT B AR 2
5 IMOSFET (Npp) B BEFE Vi F1 Vineviaxo BT 8 BE A
HIFRAFE. BARO T, Vinouif B HFER K295 T
VIN(MAX)HTJLB/‘JTE*%, Wi 2 [ L FE AR ﬁﬂ%VIN(MIN)ETJ’
MFE = HIR L, W Y4HE B RN RS . Mk, R
VNI B0 548 35 U 2 25 /NN . AR

MAXI N




EXE. WHEmi. FEIERRA

VINFITER AR TE, A, HiEe S 5 e Hife
A5 ) = I MOSFET (Npy) AT DA SEER AR i R0 %
PEFEAR I MOSFET (Np)Hsf i 2% RIS 46 5438 Hi L (Rps ony) &
AfE/N. B R SFE A (B8 51 SO, DPAK & D?PAK).
WA A B P2 5. R ARIEMAXS744/MAXST45 A% 4K 5
PDL_RES R ML L 05 ORI, DA $2 (AR Fi o A1 755
MOSFET @ i BTIE ALY« A - B 27 A L 25 A9 L 5
T2 MBS Sl el . FAER R TN frh, iR
IMOSFET A 2 L FE Y46, DR I I S BR8N 2 [

IIZEMOSFETHIIhEE

2 ORI RE R, e B RAR. X = MOSFET
(NpRUL, AL A BEL P e A A A P e di /NS -

PD (N L) = ( \?IET )(lLOAD)ZRDS(ON)

R, R AN 3 MOSFET AT /NG A HLFE IS Y
FEEHRE. AT, T ERETR AR AR, Roson
RAEKA, BB T ANEIMOSEET M T 24 1% S ke
(Rpsion) 2T IFLRFERTAFIRAE . Lt AEF215VE
F5HIMOSFET i FF AR BE I A 2. 2

VIR M MOSFET (NypHy FF ARG S R B R , [ i
| AR AR . B S A R (] O 2. X
SE[R 260 H RO P . MR AT T IRRRRE . U
LR RIPCB AR S . T ST S SRE T B (L
ARG T, R A SRR LS, Rl
FENg_E 54— T 3 B -

PD (NH T %) =
(lLOADOG(SW) , CossVinmax)

Vinemaxyfsw
lgATE 2 ] (MAX)

Hrr, Coss &Ny LA, Qgsw)r& 1T ITF milMOSFET
(N TR LA . T A 9 MR B 2 IR 1 /0 A EEL 3 P e
(JLHIH 1A).

MAXIMN

&y
FFFEICEfy

e B T L (v 7. E A s NG = 1 I = i 2 0 S 71 5 /AN =W < )
FHI(C x Vin? x fsw), 9 IMOSFET i FF 451 #6 1] g £
SR LR A . IR I MOSFET TAE T 8K i) i
M B B AR % B Rpgony, 24 E TAET Vinanax) i
Mg MR, TR 2 R — A AF A LA B AIRAY MOSFET -

X TR MOSFET (N )R UE, 24 L it HL S B K, ZhAE R
RK:
PD (NLBiLH) =

Vout 2
1—| 2L R
l [VI A ]]( LoAD ) RDS(ON)

MOSFET Jj #8 ) 48 3 fe R A O th BAE ™ BB B A 1 00 T

VLIS 73 2 BT T oapvax)» 1E%Tﬁu;ﬁniﬂimuﬁﬁﬂ¢ﬁ$
R T XX AT REMEAR AR, AR
T HL B SR A A X R I -

A'INDUCTOR)
2

ILoaD =lLimiT - (

Hor, T o PR LB B S VR (R L, R AT
B 7% 2 FIR I Fi BEL s 2 .- MOSFET 1 EL A 2 6% 1 1L 4
PAAL B BRI Y I AE .

e — N IE ) R B 2 08 AR A 4 r 2 AR (D), PAB IR
PWIMOSFET f fA Z 5 & AEFE LI (6] Py el . #5 BRG], 8

B—ABUE BRI T MR 3 M AR . SRR
SORARE AT, % ARE BT .
BE#¥EH

H 2 HEACps) WA RN YRR, PU R miIMOSFET
(MR FEFL SR . — BB, 7EK 3l % R <F MOSFET
FR T2 3 74, R0 I pFR M SR AR . SR,
MR S8 R R 5 3 MOSFET i K FL N 374, T
BRTOIpFRE 2R . TRy A, gEE2as
IS R A5 UE 7E 9 78 I MOSFET M 78 FELIS 5 2% B AL 5 |
f14) = P A BE i 3 200m V -
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EXE. [igad . THEIEEFE,

FFEiC 7 fo

QGATE
200mV

CpsT =

Hrh, Qoatr 2 H I MOSFET ¥4 %5kt A i #1214 B AR
FLTRF . @l , % 3E Fn ¥ 3E MOSFET FDS6612A1E A il
MOSFET. ¥ B il i fi 42 gt i B vkl , —NFDS6612A
() 5 KM BT 49 13nC (Vs =5V). RIELL EAR, i
1 H 2 AN

13nC

Char = —~_ _ 0.0650F
BST = S00mv H

W — MR AR HEE . AT LR A — 0. 1pF 9 g 2
HLA

LDOAIZIT#

Wt BB R

B B AR RS R SR 10 HE R R EA TR YT, I FEOUTA RN
B 2 () 52 — B g, JRBFBARE 24 R g
DAL (K ). ROTE10kQ Z30kQIA £, RSMHE AR
Wnr:

RS5 = RG(—VOUTA = 1)
VEBA

,E;EP, VFBA =1.0V.

R ELTE
JARE LI LI AR (B) . ALY . SRR
TR I DL R X AR AR A oK . il A A A4 P 97 494 2 B 1
T AT BRAIE A R K A ) PRI -

( \
ILoAD(MAX) = UDRV - 7;/35 )BI\/IIN
BE

32

Hor, Ipry N AT ORIE A iR/ N EARSE S LI, Vg A il i
() HEAR 2 R SR, HL R pg A% HE T i (A8 S AR R ST
WRIE) g ERCHRE . BEAN, R AR B FL I T 2
T He 45 1) I B0 2% 18 2 (WL LDOA B HEZERFRAY) . T LA
A3 4 6 4 AR . R, AL 4R KT 100/ dh
R ARMEAE e R HH L T RS ASE , T AR HERE (1
n A T A PR A R B A R A S — A R, R
SATRETR/NA 2 T H T & 8 A FRE

e R PR ) A R T R I R S R AR I R T B
AN R 2E . U AN, R A S AR A RE K R T
FHE S R i A R LR 22 . o TR ) B R 22 T
T R E 1) B K 2 R FE BILRE T 40 00 1 % 1 (19 SEBR 2
RIAFE. TR TR IBFESF T 5 K Tl i o LU KA
A

PWR = ILOAD(MAX) (VINA -VOUTA)
PWR = ILoAD(MAX) VCE

LDOAFEEMER
MAXST44/MAX 8745 25 1 Fet JE 47 il o5 i1 Pl PA 3B Sl K %

RIKSHSMBpnp R . B FHCRAR . WRE . EMEX
Sl 5 FEL L R L PR A DR PR B AR SE A

[P T A 1o o 9 A A Y A PR I R 3 L R
e A T B 2R AT A ¢

5-5V)(1 . |BIAShFE)
VT ILoaD

Av(LDO) = (

Hep, Vea2omV (ZT), hpp AABEERN ERE LR, JF
HIpias At HAk 2 & S L (Rgp) A LT . EREEL
T 78 19 6809 Fa AR 2 & S A% FiEL BEL o 42 £ T m A 119 fi & FEL 3
(Tg1as)-

MAXI N




ERE. [igmd . THEIFEGE,

Bt L PR AR O R LB A AR R R R PN RO A A

B VR Y A AT B Y AR A AR LA A R

GUAYME AR R, OF B AR ESR A — A E . AT

EWIAE, IR BRI R AR RS E

1) G, HHLAERR 00 A AR g F B R T 5
B /OSE

1
f S S
POLE(LDO) 2nCouTARLOAD
H, Coura WHBILDOR B HH A, FF HRioap N
X I i K R LI Y B LB . 2R R RR e ) A
T AR
fCROSSOVER = AV(LDO)POLE(LDO)
2)  PNEBHOK #8 EIR 72 A () AR 5 K 2958 F IMHz :
fPOLE(AMP) = TMHz

3) TR, R HAARER AR, AT AR
BELATRE AR 22 % St e o U BEL B S O AR oL . TR R i
£ i A FEL P (hp/ g )i #5328 K S6 AR 2 2 S A B vl
BEL, AT Fh TG B R R E

fPOLE(CIN) = PR

- 9m_
Cin = 2nfT
Hrp, g MRS EE S, JFHINERGR. X
SR RRE B R FOR BT DIk . Bk, EmE
B R T — 2R AR

fPOLEKNN)zFEE

4)  BRJE, VEE SRR R AR S 5k FEL B AN 4 AR FBA FI
Z IR B LR (G W AR A AEN, K20 SpF)IE /Y
eri:

1

f I
POLE(FBA) = 5 Craa(R5 1R6)

MAXIMN

HBTFEICKER
S) WJE, VHE b TR AR ESRT AR F A

f S
ZERO(ESR) 27COUTARESR

HAr, Resp MCoura AR R T FELRH

6) NERPRERENE, BWEHEB KA Coura, PAPRUEFNLIHY
AT AT T 2 B2 B ST BRI I Z . SRR
34 AR sl B LR 2 RO T, I B
Y 2 i P 2 DA R ESR 2t H B FE JL IR 2%
s R 4 1 9 R BECE (AR T 500k Hz (S5 () BE £ I
FFHOR f BB 5, H T DUIE R TAE, BRIERIRIT
T E MR RS T HEW Rl F S, AT
IMHz.

TE 25 M R R A8 04 i R S A5 3 s 2 A 2 — LAY
FE 05 503 Ik 25 M 157 S+ P AR 75 2 S A5 AR ) e s
IR TR B IR Z AR T, AT RUR A AR p i iE
MOSFETYE M4 . SR, 2T pMOS &M 4%
T K 4 AR AT R PR AR5 . pIAiE MOSFET
Y AR A AR T fpoppemy T B S BORRRE . T %
— AN R B H PR Sfe ALK B 348 25 4 B I EL B AR AR s
T 15 T A 8 2 A%

e =

&=L R #

RINGNEE
/N TAE R 22) 32 e Ko 25 He (L Electrical Char-
acteristicsZ2) IR . NIk B e EBR# ERe, i
A% 1 FF 55 45 22 3% B (200kHz, FSEL = GND). #RTiM, FH3AZ
CMSE, YRRV SR e 8L TR R 2 TIERD, WSt
RESARIR, R, W2 R R i B (WL SMPS i it
AR, B ER EE R E A BT AR TETFR
it 8 O A HE 25 A, R JBKER AL A O I 3 B) ) T B
(AlpowN)ZE T I B IR N /) L TH & (Alyp) . X RE k155 —
M/ANTAERE, B FRGH:
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EXE. [igad . THEIEEFE,

FFEiC 7 fo

]
Vingving =VouT + VeHG + h(m —1)(VOUT +\pis)

Horr, Vene MV prs 7 il 2 7 HLFICFE (8] o ) 2 A L IS
R h B/ ME LS, TR fe /N A LT T 4% h = 1HEAT
.

RAWANEE
MAX8744/MAX8745 1% il #¢ A — A fe /NP BRI [H]F6 45, ©
PLSE T ARFE IR IR SR AR 0T, W EEZNRK
i A\ TAEH R (W, Electrical Characteristics3%). i A\ HLIE 5
TZAENT, Joi6 SKIPHG 915 B Ay, FE % &0 4 2F A Bk Bk
TR . FEEA RIS, R R R
FRRITBR LR, 235 il % A fik 42 357 14 S 08 ) ok o,
ST kAT — N R . SRR AR E TR K AR
FERE, fHl s R R, (HJE, Ko g ok A
BRI TR AR TAE . ol #3 TF 46 e Jok o 8 6 0 i AT
PR FLE (Vinskap) A -

v ~Vour| |
IN(SKIP) = OUTL fosctonmminy J

Hrpr, fosc M HIFSELYG % B 1 45 % .

PCB#H EERE

4 B PCB A Jay 2 R UE IR T S 5 R R e . A2 7€ AR
SR SCBE. TR IR G R TR BIE R (E9). anfa
AE, RS BT A )R B AR A TIUZ K e
I R — . 8 TRBRFAIPCBA 7, WAL
UK

R FELIAL [B] 3 B 3% R T RE A, U R R e . X R SE AR
N FEE s ER(HIVES

TR B LM MR LR ER, MR RACR R U E R HE.
K FHJE 78 47 1 PCB (20z4H B Loz) AT K il 485 % 4 e 1 %0 8 T
% . IEBRRIPCBAT Ay LA ALt AT, X — TR

Iy

C

34

WRE AL, B it 1mQ A £ H B8 7T fE 5 BUsR
A9 B s B

B R CSH_MICSL_ 475 i Ao M FE B (R s ) P o, Hf
FEL IR 0 15 22 P 2 A A1

TS AB ZAE E R A B T TR B % T3, 0T AT E K S H [
FERY R, T ORI R R AT AR AT . B, T RT g
i A FLAS B R IMOSFET R BE B, th A B34 Jin R SR 30
MOSFET = i, ja& 5 i H i I FRL7AF 2 TR A B
B A (BST_. LX_. DH_FIDL_)V 76 25 5 8k i) 4
UL 554 (REF. FB_. CSH_. CSL_).

HRL I

HIUE R IuM, R RS RN . Cn. Cout
MIDy,_ PR R RAE—E . WA A RE, H5 P A X Lo Ll 7E
TUZ, 2R T A 7 A X Jal e 422

IR ICHEIT R MOSFET iUE , e iF 78 IEXT Ny, FINg
R B AR B T, DIMEIELX_. GND. DH_. DL_#H% 3K
BT T . DL_FIDH_ M A% 3K 35 2 2 250 5 T 58 (a0 2%
MOSFET 5 4% il #5 IC (9 B 25 J 1 92 ~F i, £k 58 B 24 S0mil 2
100mil), DA%HAR HCBUR IR Sha P BT, IR UESE X B[]
R Y0 L B T

He 55 MR B B A 5 1 T AR (BST_ AR ML A 4% . LDOS
A — &, HFREERIERICHKE.

DC-DC#5 il #5 1422 3t 75 X an & 1 A 9 o - 1% B m] WA
BAEMA BT TS Ko 25 41 Th & #th
I F i 3 ST A AR ADL - T . AL T T RN ) R
iV DAY 3% ACAE TC b3 2ot B o B A

5 4 PR U N o L B R R A IE . .
HEASDC-DCH% 46 4 0 s B AT RE S TR E .
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EXE. WEml . FHEIEEFEE,

T 1078 fiey

MAX8744/MAX8745
° =

CONNECT THE
EXPOSED PAD TO
ANALOG GND

VIATO POWER
GROUND

CONNECT GND AND PGND TO THE

CAPACITOR
KELVIN SENSE VIAS DUAL
SINGLE UNDER THE SENSE n-CHANNEL
n-CHANNEL RESISTOR MOSFET

MOSFETS

(REFER TO THE EVALUATION KIT)

INDUCTOR

INDUCTOR

)[R E

DH
LX
DL

-
HIGH-POWER LAYOUT LOW-POWER LAYOUT
9. PCBAfi J
- pL
BHEE

TRANSISTOR COUNT: 6897
PROCESS: BICMOS

MAXIMN
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T EIC 7 fioy

PUgkmitt . EREIFEFE

HEEE

CR B FORHR I A 25 P AT REAS 2 FRell B LA, NFR I all iy BRI AR S

Maxim X Maxim i XSG E T HL i (8 JH 53 57, 1A

36

7 1f) www.maxim-ic.com.cn/packages.)

198}
o
- o
5 ¢ z
—npr —|&|—= i =
[ Lgguggy g Y g
MARKING —~ &
~andan | b T =5 ] °
= o Ee
3 _I_ e e x 2 g E e e
Q // :}\ = I
= 5
< B g
ThpnnggodS
123 DETAL A — i |—er2 stes
ey — >
A mn—grﬂ—
BOTIOM VIEW
¢
(R IS OPTIONAL)
DETAIL A L i
o A — @ " - e e
SEATI | [Z7Texo[e EVEN TERMINAL

—DRAWNG NOT TO SCALE-

DRALLAS /W AKXV

16,

PACKAGE OUTLINE,

[APPROVAL

20,28,32,40L THIN QFN, 5x5x0 80mm
IDOCUNENT CONTROL NO.
210140 | L |5

CONMON DIMENSIINS
255 40L_Sx5
[Wax] MIN. [NON. [MAX.
A 070 mmm 080[0.70| 0.75] 080
A [oos]| o Jooe[oos] o Tooe[oes
) . X . 0.20 REF. 020 REF.
b 020[0.25[ 030 a15[0.20[ 025
D [4.50[5.00 [ 5.10 [ 4.50[ 500 510 | 4.90 [ 5.00 | 10
e [490]500]510]490]500]510]4.90 500 | 510 [4.90[S00] 540490 5.00[ S0
Py 080 BSC. 065 BSC. | 050 BSC. 050 BSC. 040 BSC.
w Joes[ - [ -Joes[ - [ -Joes] - [ - foes] - [ - Joes] - [ -
L 030 040 | 050 0.45]0.55] 0.65[a 45 [0.55|0.65 [a30] 040] 050[ 030] 040] 050
N 6 20 28 2 40
ND 4 5 7 8 10
NE 4 5 7 ) 10
JEDEC WHHB WHHC WHHD-1 ‘WHHD-2 —
NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASNE Y145HM-1994.

2 ALL DIMENSIONS ARE IN MILLINETERS. ANGLES ARE IN DEGREES.

3 N IS THE TOTAL NUNBER OF TERMINALS.
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL
CONFORN TO JESD 93-1 SPP-012. DETAILS OF TERNINAL #L IDENTIFIER ARE
OPTIONAL, BUT MUST BE LOCATED VITHIN THE ZONE INDICATED, THE TERMINAL #1
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

A\ DIMENSIIN b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN

025 nm AND 0.30 mn FRON TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIIE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
T2833-3, T2853-6, T4035-1 AND T4033-2.
WARPAGE SHALL NOT EXCEED 040 mn.
11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

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

14. ALL DIMENSIONS APPLY TO BOTH LEADED AND PLFREE PARTS.

—DRAWING NOT TO SCALE-

EXPOSED PAD VARIATIONS

PKG, e L
CODES MIN. [NOM. | MAX. | MIN. | NOM. | MAX
T1655-2 300 | 340 |3.20 300 | 310 | 320
TL635-3 300 | 310 | 320 | 3.00 | 310 | 320
[ T1653N-1 [ 200 | ato f320] 300 | 30 | 320
T2055-3_| 300 | 340 | 320 | 3,00 | 310 | 320
T2055-4 300 | 310 | 3.20 | 3.00 | 3.10 | 320
T20S5-S 315 | 325| 335 315 | 325| 335

T20S5NN-5| 31S | 3.25| 3.35| 315 | 325 335

T2ss5-3_| 315 | 325 335 | 315 | 325 | 335
Tees5—4 | 260 | 270 280 | 2.60 | .70 | 280]
Tesss-5_ | 260 | 270 | 280 | 260 | 270 | 280
| Teess—6 | 1S | 325] 335 | 315 | 3£9 | 335
Teess—7 | 260 | 270 pgo | 260 | 270 | 280
Tees5-6 | 315 | 325 335 [ 315 [ 5.5 [335
TeessN-1_| 315 | 325 335 | 315 | 325 | 33s|
T3255-3 | 300 | 310 | 320 | 3.00 | 310 | 320
T3e55-4 | 300 | 310 | 320 [ 300 [ 310 [320]
T3255M-4 | 300 | 310 | 320 | 300 | 310 | 320
T3855-5 | 300 | 310 | 320 [ 300 [ 340 [220 |
T3233N-1 | 300 | 3.0 | 320 | 3.00 | 310 | 320
T4055-1 | 340 | 350 360 | 3.40 | 350 | 360
T4055-2 | 340 | 3.50 | 360 | 340 | 350 [ 360
TAOSSNN-L | 340 | 3.50| 360 | 3.40 | 330 | 360

PRALKAS VI /X1 /VI

16,

=3
PACKAGE DOUTLINE,

[APPROVAL

20,28,32,40L THIN QFN, 5x5x0 80mm
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