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ABSOLUTE MAXIMUM RATINGS

VA 10 GND oo -0.3V to +28V
Ve, VDD IO GND e -0.3V to +6V
OUT, PGOOD, SHDN t0 GND ..o, -0.3V to +6V
FB, ILIM, LATCH, OVP, REF, SKIP,

TON, UVPtoOGND ......ooooiiiiiic -0.3Vto (Vce + 0.3V)
BST1oGND ... -0.3V to +34V

..................................................... -6V to +30V
-0.3V to (Vpp + 0.3V)
-0.3V to (BST + 0.3V)
.................................................................. -6V to +0.3V

REF Short Circuit to GND .......oocooiiiiiiiiic Continuous
Continuous Power Dissipation (Ta = +70°C)

20-Pin QSOP (derate 9.1mW/°C above +70°C)........... 727mW

20-Pin 5mm x 5mm Thin QFN (derate 20.0mW/°C

above +70°C) .. oo 1.60W
Operating Temperature Range ..............cccccoeoeee -40°C to +85°C

Junction Temperature..................
Storage Temperature Range
Lead Temperature (soldering, 10S) ........cccoevvriiiieiieneenne. +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, V+ = 15V, Vcc = Vpp = 5V, SKIP = LATCH = GND, Ta = 0°C to +85°C, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Battery voltage, V+ 2 28
Input Voltage Range \
Vce, Vobb 4.5 55
FB = OUT 0.99 1.01
e ety [t =asviom, (=0 T
(Note 1) - e FB = Vce 1.782 1.8 1.818
Load Regulation Error lLoaD = 0to 3A, SKIP = V¢ 9 mv
Line Regulation Error Vce = 4.5V 10 5.5V, V+ = 4.5V to 28V 5 mV
FB Input Bias Current -0.1 +0.1 pA
Output Adjustment Range 1.0 5.5 \
. FB = GND 90 190 350
OUT Input Resistance - kQ
FB = Vcc or adjustable feedback mode 70 145 270
Soft-Start Ramp Time Rising edge of SHDN to full current limit 1.7 ms
TON = GND (600kHz) 140 160 180
_ Vi =24V, TON = REF (450kHz) 175 200 225
On-Time Vourt = 2V ns
(Note 2) TON = unconnected (300kHz) 260 290 320
TON = V¢ (200kHz) 380 425 470
Minimum Off-Time (Note 2) 400 500 ns
Quiescent Supply Current (Vce) FB forced above the regulation point 550 800 uA
Quiescent Supply Current (Vpp) FB forced above the regulation point <1 5 PA
Quiescent Supply Current (V+) 25 40 pA
Shutdown Supply Current (Vcc)  |SHDN = GND <1 5 PA
Shutdown Supply Current (Vpp) ~ |SHDN = GND <1 5 PA
Shutdown Supply Current (V+) SHDN = GND, V+ = 28V, Vcc = Vpp = 0 or 5V <1 5 LA
Reference Voltage Vce = 4.5V to 5.5V, no external REF load 1.98 2.00 2.02 Vv
Reference Load Regulation IREF = 0 to 50pA 0.01 \

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, V+ = 15V, Vcc = Vpp = 5V, SKIP = LATCH = GND, Ta = 0°C to +85°C, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
REF Sink Current REF in regulation 10 PA
REF Fault Lockout Voltage Falling edge, hysteresis = 40mV 1.6 \
Overvoltage Trip Threshold With respect to error comparator threshold, no load 12 145 17 o
(Fixed-Threshold Mode) OVP = GND, rising edge, hysteresis = 1% ) °
External feedback, measulre.d at FB with respegt to 30 +30 mv
Vovp, 1V < Vovp < 1.8V, rising edge, hysteresis =1%
Overvoltage Comparator Offset i
(Adjustable-Threshold Mode) Internal feedback, measured at OUT with respect to the
nominal OUT regulation voltage, 1V < Vovp < 1.8V, -3.5 +3.5 %
rising edge, hysteresis = 1%
OVP Input Leakage Current 1V < Vovp < 1.8V -100 0 +100 nA
Overvoltage Fault FB forced 2% above trip threshold 1.5 us
Propagation Delay
Output Undervoltage Protection
Trip Threshold (Fixed-Threshold With respect to error comparator threshold, UVP = Vcc 65 70 75 %
Mode)
. External feedback, measured at FB with respect to 40 +40 mv
Ogtput Undervoltage Protection v ,yp, 0.4V < Vyyp < 1V
Trip Threshold (Adjustable-
Threshold Mode) Internal feedback, measured at OUT with respect to the 5 +5 o
nominal OUT regulation voltage, 0.4V < Vyyp < 1V °
UVP Input Leakage Current 0.4V < Vyvp < 1V -100 <1 +100 nA
Outpgt Undervoltage Protection ¢, rising edge of SHDN 10 30 ms
Blanking Time
PGOOD Trip Threshold (Lower) | With respect to error comparator threshold, no load -125 -10 -8.0 %
PGOOD Trip Threshold (Upper) | With respect to error comparator threshold, no load 8.0 10 125 %
PGOOD Propagation Delay FB forced 2% beyond PGOQOD trip threshold, falling 10 us
PGOOD Output Low Voltage ISINK = TmA 0.4 Vv
PGOOD Leakage Current High state, forced to 5.5V 1 pA
ILIM Adjustment Range 0.25 3.00 \
Current-Limit Threshold (Fixed) GND - Vcs, ILIM = Vce 90 100 110 mV
_Limi \Y =05V 40 50 60
Current Limit Threshold GND - Vcs ILIM mv
(Adjustable) ViLim = 2V 170 200 230
Current-Limit Threshold ===
GND - V¢s, SKIP = Vcg, ILIM = Ve, Ta = +25°C -140 -117 -95 V
(Negative Direction) S cC CC TA=+ m
Current-Limit Threshold s
. GND - Vcs, SKIP = GND 3 V
(Zero Crossing) Cs, m
Thermal Shutdown Threshold Hysteresis = 10°C +150 °C
Vcc Undervoltage Rising edge, hysteresis = 20mV, 41 44 v
Lockout Threshold PWM disabled below this level ' '
INAXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, V+ = 15V, Vcc = Vpp = 5V, SKIP = LATCH = GND, Ta = 0°C to +85°C, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
- MAX8764EEP 1.5 5
DH Gate-Driver On-Resistance BST - LXforced to 5V Q
(Note 4) MAX8764ETP 1.5 6
i MAX8764EEP 1.5 5
DL Gate-Driver On-Resistance DL, high state Q
(Note 4) MAX8764ETP 1.5 6
MAX8764EEP 0.5 1.7
DL Gate-Driver On-Resistance DL, low state Q
(Note 4) MAX8764ETP 05 27
DH Gate-Driver Source/Sink DH forced to 2.5V, BST-LX forced to 5V 1 A
Current
DL Gate-Driver Source Current DL forced to 2.5V 1 A
DL Gate-Driver Sink Current DL forced to 5V 3 A
) DL rising 35
Dead Time — ns
DH rising 26
Logic Input High Voltage LATCH, SHDN, SKIP 2.4 \
Logic Input Low Voltage LATCH, SHDN, SKIP 0.8 \
Logic Input Current LATCH, SHDN, SKIP -1 +1 pA
Dual Mode™ Threshold, Low OVP, UVP, FB 0.15 0.20 0.25 \
OVP, UVP Vee-1.5 Vce-0.4
Dual Mode Threshold, High ce ce v
FB 1.9 2.0 2.1
TON V¢ Level Vcec-0.4 V
TON Float Voltage 3.15 3.85 \
TON Reference Level 1.65 2.35 \
TON GND Level 0.5 \
TON Input Current Forced to GND or Vcc -3 +3 uA
ILIM Input Leakage Current -100 0 +100 nA

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, V+ = 15V, Voc = Vpp = 5V, SKIP = LATCH = GND, Ta = -40°C to +85°C, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Battery voltage, V+ 2 28
Input Voltage Range \
Vce . Vbb 4.5 55
V+ = 4.5V to 28V, FB = OUT 0.985 1.015
Error Comparator Threshold SKIP = Ve FB = GND 5 460 5538 v
(DC Output Voltage Accuracy)
(Note 1) FB = Vce 1.773 1.827
TON = GND (600kHz) 140 180
, Vi =24V, TON = REF (450kHz) 175 205
On-Time Vout = 2V ns
(Note 2) TON = Unconnected (300kHz) 260 320
TON = V¢ (200kHz) 380 470

Dual ModeldMaxim Integrated Products, Inc. DFEE T,
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, V+ = 15V, Voc = Vpp = 5V, SKIP = LATCH = GND, Ta = -40°C to +85°C, unless otherwise noted.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS

Minimum Off-Time (Note 2) 500 ns
Quiescent Supply Current (Vcc) FB forced above the regulation point 800 uA
Quiescent Supply Current (Vpp) FB forced above the regulation point 5 pA
Quiescent Supply Current (V+) Measured at V+ 40 PA
Shutdown Supply Current (Vcc) | SHDN = GND 5 PA
Shutdown Supply Current (Vpp) | SHDN = GND 5 PA
Shutdown Supply Current (V+) SHDN = GND, V+ = 28V, Vcc = Vpp = 0 or 5V 5 pA
Reference Voltage Vce = 4.5V to 5.5V, no external REF load 1.98 2.02 Y
Overvoltage Trip Threshold With respect to error comparator threshold, no load 19 17 %
(Fixed-Threshold Mode) OVP = GND, rising edge, hysteresis = 1%

External feedback, meaggred at FB with respect to 30 +30 mv
Overvoltage Comparator Offset Vovp, 1V < Vovp 1.8V, rising edge, hysteresis = 1%
(Adjustable-Threshold Mode) Internal feedback, measured at OUT with respect to the 35 +35 %

nominal OUT regulation voltage, 1V < Vovp < 1.8V ' '
Output Undervoltage Protection )
TrippThreshold (Fixged Threshold \L/JV\'}E r:ef/iecd o error comparator threshold, 65 70 75 %
Mode)
Ogtput Undervoltage Protection Measured at FB/OUT with respect to Vyyp; 0.4V < Vyvp 5 +5 %
Trip Threshold (Adjustable Mode) | < 1.0V
PGOOD Trip Threshold (Lower) | S r;ﬁEzcggogzrﬁ;;zgz;riﬁ;hreSho'd' no load 125 75 | %
PGOOD Trip Threshold (Upper) \gl'jq rrie;ﬁgi;‘;srf;sf;rgg:rit?;:hreShOId’ no load 7.5 125 %
PGOOD Output Low Voltage ISINK = TmA 0.4 \Y
PGOOD Leakage Current High state, forced to 5.5V 1 uA
Current-Limit Threshold (Fixed) GND - V¢s, ILIM = Vce 85 115 mV
Current-Limit Threshold GND - Vcs, ViLim = 0.5V 35 65 ny
(Adjustable) GND - Vgs, ViLIM = 2V 160 240
Vcc Undervoltage Rising edge, hysteresis = 20mV, 41 44 v
Lockout Threshold PWM disabled below this level
Logic Input High Voltage LATCH, SHDN, SKIP 2.4 \
Logic Input Low Voltage LATCH, SHDN, SKIP 0.8 \
Logic Input Current LATCH, SHDN, SKIP -1 +1 PA

VI9L8XVIN

Note 1: When the inductor is in continuous conduction, the output voltage has a DC regulation level higher than the error compara-
tor threshold by 50% of the ripple. In discontinuous conduction (SKIP = GND, light load), the output voltage has a DC regu-
lation level higher than the trip level by approximately 1.5% due to slope compensation.

Note 2: On-time and off-time specifications are measured from 50% point to 50% point at the DH pin with LX = GND, VgsT = 5V,
and a 250pF capacitor connected from DH to LX. Actual in-circuit times may differ due to MOSFET switching speeds.

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

Note 4: Production testing limitations due to package handling require relaxed maximum on-resistance specifications for the thin
QFN package. The MAX8764EEP and MAX8764ETP contain the same die and the thin QFN package imposes no additional
resistance in-circuit.
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(Circuit of Figure 1, ViN = 15V, SKIP = LATCH = GND, TON = unconnected, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT FREQUENCY vs. LOAD CURRENT FREQUENCY vs. INPUT VOLTAGE
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(Circuit of Figure 1, ViN = 15V, SKIP = LATCH = GND, TON = unconnected, Ta = +25°C, unless otherwise noted.)
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NO-LOAD SUPPLY CURRENT
vs. INPUT VOLTAGE (SKIP MODE)
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THOATBEXONT =TSR,

12

DL

BEERERER DT — MERENE I, GNDA'OVpp&E TRA I L& T,

13
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VbD

DL — b RSA/NHDERAT, 4.5V~5.5VDI T LABRICEGREL T LS TpF(&EIND
TIIVIAVT U EEDTONDIZ/NA/NZLTL 20,
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T
THIN =¥ % BE
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14 11 Voo FHAJEBRAN. BIII20QDENEEEREL T, 4.5V~5.5VDI X7 LAEBREBEICER L T
LIS TpFmMin)DEZ Iy o070 EFEDTGNDIT/NA/NZLTLZE LY,
7 VBRERIREIEA D, ZDALNIVOOD Y IADCE DO TRMODHA VHBZHREL ST, ZD

15 12 TON | I®F%&GND. REF, Ve, F/=IETONEZEIEZEHRE T DI EICK DT, RDBHRA Y F U IEIREA
BEIRENE I : GND = 600kHz. REF = 450kHz. %t = 300kHz. HEKUVcc = 200kHz,

16 13 Vi INY T EEBRHER. ANBRICEHLTLES 0. VHIPWMD 23y DY A I VITEBTE
ITRDEDICDAFERINET,

17 14 <KIP ISR ZFY THEAS, O— /A4 ZOEHPWME—RETB=HICIEVeclliFERmL TS ES 0,
GNDIZ#E#H I D&/ AR Ty TotEN A 2—TILER U F T,

18 15 BST T—RNBI7 AT U EE, MZEESERR]I(K)ICE>T, AVFoHeEd14—R%E
SMFIFLTLEE . IMOSFETDS — K RS A /X(DH, DL)JDIEZSRBL TS,

19 16 LX NERA 50T XA VT IIDRAA Y FEINDAEEFEL TS0 LXISDHNAH A R
T—MRZANBOEBERADHEL —ILERYET,

20 17 DH NAHA RT—KRSAN\EH, LXEBSTRETRAILFT,

1. FEEEADERER

R2. BbmA—N

MAXIMN

B GADERER A — DI A M TT,

COMPONENT 2.5V AT 4A SUPPLIER USA PHONE FACTORY FAX

104F, 25V Coilcraft 847-639-6400 1-847-639-1469

C1 Input Capacitor Taiyo Yuden TMK432BJ106KM or Dale-Vishay 203-452-5664 1-203-452-5670
TDK C4532X5R1E106M Fairchild 408-822-2181 1-408-721-1635
3300F, 6V IRC 800-752-8708 1-828-264-7204

C2 Output Capacitor Kemet T510X477108MO06AS or Kemet 408-986-0424 1-408-986-1442
Sanyo 6TPB330M NIEC (Nihon) 805-867-2555* 81-3-3494-7414

D1 Schottky Nihon EP10QY03 Sanyo 619-661-6835 81-7-2070-1174
4.7,H Sumida 847-956-0666 81-3-3607-5144

L1 Inductor Coilcraft DO33116P-682 or Taiyo Yuden 408-573-4150 1-408-573-4159
Sumida CDRH124-4R7MC TDK 847-390-4461 1-847-390-4405

Q1 High-Side MOSFET ff‘z'r‘;glsc"GSg;”A'CO”dUCtor TS

. Fairchild Semiconductor s

Q2 Low-Side MOSFET | o Crceccnn EEF)(EDO IR
0.015Q +1%, 0.5W resistor RBESERRKRRNIG/ — Ty E1—-5BD

RSENSE IRC LR2010-01-RO15F or NA25VERZERL I,
Dale WSL-2010-ROT5F HIOBIRICDNTIIRIESRBL TS, £20F
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/= FTYoAYE1—-SBOBRETRNELD
BEzFyIFoI  rO—5

ViN
7VT0 20V
5V
BIAS SUPPLY 65 R1
4TuF 20Q
j |j0
Vee D)
uvp
_ v
ON/OFF ¥ BST
CONTROL SHDN DH
LOW-NOISE SKIP
CONTROL
MAXI
MAX8764
LX
ILIM DL
cs
ovP
TON _
] LATCH
REF ouT
c4
270kQ 0.22uF
GND v
130k R2
L 100k
— - POWER-GOOD
PGOOD INDICATOR

SEE TABLE 1 FOR OTHER COMPONENT SELECTIONS.

1. RES(ELE

2

BEEZE(buck) 3> bO—SMDMAX876413/ — K~ T
JAVEI-YHAOREREERZY 7Y hELTW
F9. MAXB764ICHED Y F 2 LD B H i D
Quick-PWMZEFZRIS. ANEBEDLNERE CHT DT
B —EDBERRBEIUA VT I T DEER%E
ML CREDEBFRT Y TE2RADLDICHRIC
BEtSNTLVET, Quick-PWMBHIL. BIERERED
BARAE— FPWMODE OIc@BERFICEBEZBRRL
T, DDOWRD—EA . —EF TOPWMERDIZE
DAAYVFUIRRBNRELEHTDILICELD
Bz B L Th&Ed,

10

S5VNNAL P RXAER(VccH & UVpp)

MAX876413/ Ny T 1) LASHZ A ERICEVD/ A 77 L ER %
WEELET., BE. BVONAFPRERIT/ —bT Vo
FBD95%MEZRH DOV AT LERTY . ICOINERD
SNA T RAEBREZHMT DHESHMERZLEL. 1D,
SHEfSi#iE LR VMSEICPWMEIBS LU — M S
ANICHEBETDOBENDHDEVI 7L F1L—5%
REELI T, RV ETOVEENRBERIBESII.
S5VEBRIIMAX1615O0 X >BA/MITOD) =7
LFaL—5ZRNTERTDIENTELT .

INY T EIUBVNA T IANE. ANERN 4.5V~
S5.5VICEIESNTI\DIZEIE. —#HICLTERIDZ
ENTEET, HL. BVOBRANYTUERLU L

MAXIN
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COMPUTE [ OUT
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<
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MAX8764 i

TON s al-e
TRIG i X
,_

} 1ot —— —

OUTPUT

CURRENT
LMIT 4

2

out

REF REF

5V

X2 )
CHIP
SUPPLY  V¢e

0% ] 0%

PGOOD

s

FEEDBACK
MUX
EE FIGURE 6)

2V | REF
REF

FB

TFAVMAAMAAA -

H2. MAX87647 7203514705
FIiCBAETNDBEIEF. 11— TIVLES(SHDN)Z /N
TUEENRND I TELESE T, EENHERICTH
ND2EDICLBITNIEEY B A BVD/NA 77 RER
MWWecHB KUT— b RSANDEBEBRZMHIET DI
SISHTNDEBRERITRODATEZONET ¢

IBIAS = IcC + f(QG1 + QG2) = SmA to 30mA (typ)

ZZ T, lccld550pAltyp). fIdR Ay F 2 TRIKE.
HLUVQe1EQaoldVes = BVDIZEEDMOSFETDF—%
o= NMIREND2T— NBEDAEMETT,

MAXIMN

BE. AD71—FI720— &
ElE# BEPWMIY bO—-3

Quick-PWM#HIES ISR BIE RRE. BIE 7 B,
BEVA—RITAD=—RERATZA TV RED
PWMTTY (H2), CDOABERIE. BEATAILYAVTUY
DESRAEREHEMSEZE L TERI DI EICKREFL
THY, LEen'oT. BABEY Y TILAPWMODERY
RESERET, FIE7ILT) XLIFEHETY /N
YA RDRA Y FOFERBIS. /NILAEBHNADEE
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R3. BEE— FOEREER

SHDN | SKIP DL MODE COMMENTS
Shutdown, output UVP fault, .

0 X Low thermal shutdown, UVLO Low-power shutdown state. DL is forced to GND. Icc < 1pA typ.
Low-noise operation with no automatic switchover. Fixed-frequency

1 Vce | Switching Run (PWM), low noise PWM action is forced regardless of load. Inductor current reverses at
light-load levels. Low noise. High IqQ.

. Normal operation with automatic PWM/PFM switchover for pulse
1 ND h R PEM/PWM
G Switching un ( / ) skipping at light loads. Best light-load efficiency.

’ X High Fault Fault latch has bgen set by ovgrvoltage protection. Device remains in

FAULT mode until Vcc power is cycled.

x4, BRBBEIROAHA RS>

FREQUENCY TYPICAL
(kHz) APPLICATION COMMENTS
200 . Use for absolute best
TON = Vee 4-cell Li+ notebook efficiency.
300 . Considered mainstream

4-cell Li+ notebook

TON = Floating by current standards.
Useful in 3-cell systems
450 . for lighter loads than the
TON = REF | 3"Cell L+ notebook | op o6 o where size i
key.

Good operating point for
compound buck designs
or desktop circuits.

600

TON = GND +5V input

ICREAILEABEICEFTDT 3y MMIELDT
DHREESNE T, DT 3y MIREDA T
BFRI(400ns typ)ZEREL £ 9. AUBFBDT 3y ~
3. T5—32/\L—&A'0—T. O—H A4 RXAUF
BANVBRGEI L v a)lRETE>THY. LHrs
B/NBDATIEEOT a3y MY ALTFT N
SNTNDERIAETNET,

FUBREET 23w F(TON)

PWMIO 77 DL EEEBIINA A KAy FOF U BEE%E
BEIDIa3 Y bTY, ZDOERE, KIVSY, RE
AT >3y MII/NNY T EHABEICILTH Y
BEEZZx2EEAINBEINTNET, NAH AR
AAYFD7 VEEIRV+ AN TAESND/NY T UEBE
ICREEBIL, BABEICHEALET, CO7IILT) L
T3, BEBARBOOO Y VERBEFLBEWNIEE
o BEAE—TEDRAYF U IARMMEBON
TT, RAVFUIERBZREEICT DHRIF2DHY
F9 1FBIE. AR ELUTE455kHZ IF/X RDLS
B A XN EEZRITTOEIRTDIENTE
F9, 2BBICA I OID) Y TILERDIHERH
BN —EICRFEIN. BHRELTESENEST

12

HY. LhrEBABRY Y TILERET DI ENES
ERVUET, AUEFEBIE. DX TEZoNZT !
On-Time = K (VouT + 0.075V) / VIN

ZZT. KAy F 2 TEE)ISTONBFD A NSy 7
EBH(RL)ICE>THES N, 0.075VIdO—H 1 R
MOSFETZ A v FlinfIC PR NDEERETDIEMME
T, BWAUVEFBICERETDITE. BEDTEERE
DHdDEHICT a3y NOF VIFRBIOBRELEML
F9, FDEEIZ600kHzZE L UV450kHZzTIEH KLZF+
12.5%THhY. ZNEUENEDERIMEBRETIES
FKZF+10%TY, CNIIEERTIZIRA Y F IR
DEBINVELITDIEEEKRLFET(RD)., X1V
FUOBRMISEFTERDBIEE L TE<RKRUET, Z1
FEaEFERNIEMT DL, O—H 4 RMOSFETOMm R
DBEERTHIEBAL. ZDDA VI IIBROME
LR 155160 T9, [Electrical Characteristics
éénﬁ’]ﬁ'l&)]?{%Eftéh?L\éﬁ‘/ﬁ%F"ﬂi%ﬁUO)
INAYA RIXT—MOSFETDR A W F U IF LA DEE
ERITET,
24 VF IR OBEICEEE RIZT 2 DDONBER
E2D0BBIL—TICBIFTDBIAMEOEERT (15
IBXOT) 2 NERMDIBRESU)ETY RYA L

FETYT, CNODWRIIEGFEREZ(LICHED

BRBZICDRRERTT, 7Y RYALMRITEM
FURBEEBNMSE TR Y F U IARMERS LET,
FhIRA. FRISEEDTY RYA LHEEMKEA
FEICMhah5TY, ZNISBETE/CITEDET
BRTA VY UIYERNREET DPWME— K(SKIP =
NNZBNTOHRRIWVET, 1 TV IBRNKRER
I2E, A VFIIDEMFALLXEFEBESLUEEL
NAIZL, O—mBN\1DTY RZA LICELERE
A VREEERLET,
BREBNRA Y NEBADEFIINL T, EBODIA Y
FUOBRBRBIIROBRBTEAONET ¢

¢ _VYour + VDROP1
toN(VIN + VDROP2)

MAXIN
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AP VAT -Vour

ILoAD = IpEAK / 2

INDUCTOR CURRENT ——»~

=

0 ON-TIME TIME—»

INDUCTOR CURRENT ——

0 TIME—>

3. /IVARFYEVT/REHR I OARF—/NIRA 2~

ZZC. Vpropild A 505 DIERBODETEEERETD
BEMETH Y. BEEERER. 1505, HXOTU b
BEMOEIMZZSATINE T, Vprop2oldFEEREBDETID
BEHMETY . tonlEMAXB764MIEEDEtESI N7
BT,

BEI/SIVZAZF Y EVTHIEY

2F Y TE—REKIPAO—-)TII. BEFICHT,
PEFMADOABEMZEBIBEU N RIUET(RI), 2D
PEIISA VY OIBRAEOXRELEESICO—
YA RDRAA Y FOF VB EIT B2 /\L—5(C
FEINFTT, COANZZTLICEDT/INIVZARFY
EOPFMEIERF v EV IPWMEMEDREIDZ L 3
I RA. BiRERNERA Y I TEBRAEDIER(IN
SERREE] ELTEMONTINVET,, FMZEEE
13514112 3B1F 5 [Continuous-to-Discontinuous  Inductor
Current vs. Input Voltagel D75 7&SRBRL T ZEY)
E-HBLEY, FA—TAHATIHNESNT T —
23 TlE. 2O Ly albRig. I/ NvyFy
BEENDREMELHDETT. EBM—ETY,

KVout  Vin-Vourt
2L VN

ILoAD(SKIP) =

ZTC. KIg7H EBEBORT—ILT7 705 (FKD)TT,
IWMPWM@?DZ#—Aht DEEERL NI,
|LOAD(SKIP)L3‘L\ AV EODBMTCHDIE—T b
E—oD)y FIVEBRDI1/2ICELL K FT(KI),
BlzlL. K= 3.3},18(?‘:25) VOUT = 2.5V, V|N = 15V,
HBELOUL = 6.8uHE LI [MBEEEEIER | TIE/ NIV R
FYEVITHEADYE YTl oap = 0.5TA. T8
ERABEOHELZF1/8TREIVE T, RAVF2T
(V7 hEEFSFED) A VIO hMEbNDIBEEIE. 70
AA—=NNE, 2P UEIMETEZ WU E T,
BATICE DT/ RAZAF Y EVIEEZEI LT
DIEE. AAVFUIREE /A AHhZLIFEFHICR
25 LNFEEANL. TNISEBLREERETH Y.
BaEMENSVERTT, PFMIZBITD /1 X &

MAXIMN

4. [&(valley) |EFRBIBDI L3 RRA >k

BEBEWEONL—RA DI I 0 EEZZLSH
T EICEI>TEONTT, — MBI, 125 05D
BN WNEAaEHEEDLANSEETHELNE SN,
AU EERELTDE. BRAEFOWELS

<BYOAIVERMEES N EMRE). HHOEE
Uy TIWH NS BYET, FURENAFTIHT
ZEEFEDSBEDAFBFIIYES A IHWKELLKLDZ
s BIUVEFGBEREDENLTT (ZNITFICEN
ANBELARNILDBEICZESIEZAET),

DCHABEDHFEIFRED > /SL—FDZ Ly 3L R
ICIKZELE T, 1 0hEREBRT— RIHDIEE.
HABEIE. MUY TLRILEIED) Y TILDE0%TE T
AEWDCLFaAL—2a v INIVIHEYFT, REk
EE(SKIP = GND., B&f)Tld. HABEISERED Y
NL—=—FDAL Y3l krEUEBEKZET.DNIET
RELXDCLFaL—arINIIBYFETH. Zh
FI2O0—-THEICERLET,

#HPWME— K(SKIP = /\)

O—/ 14 ZDOsEHEPWME— R(SKIP = /\1)IF. O—
YA RO VB EHHEIT I EOREI /L —F%
TFTAE—TIELET, ZDZEICEDT, A—HA
RDT— K RZAINRENNASA RT— N RZ AN
B EBERETICR)ET, D&,
DHAVOoUT/VIND T 1 —T 4 77 05 &#F LN D
F%ﬁk&b?4/979$ﬁ%&%éﬂi?o%ﬂ
PWME— ROFMRITR A Y F U ITEREZ LB —E
ICHIFIT DI ETITH. ZDOREIIL. SMFIFTMOSFET
ICIKEL CEAaFEDO/NY T ERHTOMA~40mAIZE
BBHZETY,

BHEIPWME— RIZ. TJERKH ./ A X ZFL> S
BERNEEZNREL. BINLGHNEERE ﬁbt@m
ERAGSINK S EDEENEHA. ELTTIZA/N YT b
SURFRISREEBA IO IERN\DEREHT T
Jo—23>070ALF1L—230E8ETDDIC,
ROLWRMTY,
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LEFBELTWET("YL), CSICBIT2EREHEED
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LW A2 ZRBRITDZENFINFHA EEROD
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BRAL Y AIREVERELBUET, LA DT,

EEZERFRFESLIORREMFTENIL. ERHER.
AT OIDE. BIU/NYTEBEDBEMTY,
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Y ORBREILETDEAOERGBELMBHDODTINVE T,
BOERSBIBALYIIRIZIEDERBIBRIL Y

AN EDEXEZET ZO%L;QEE?L_CJ‘DU L7zh'oT.

ILIMASEE = NDI5E. EOBRTIBRICE-L T,
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AEEHHEII2OMV~300mMVTY, HAEE—RICHWN
Tld. EBRHFIBEAL Y3V RFILIMTREEND
BEDIEMEICT/10TT, ILIMZVccllEHR T D E.
2Ly a3l REFT7HAILED100mMVICIEY £T,
100mMVOT T # IV hADEYPBEI OO Y I XL Y3
JWRIFEELZEV - 1VTT,

/A ZEBEFXUDCRENCSICRNDERIBHESZS1L
SEBNCEEZRIATDRHICIF. TV MERLA
TORDAARSA 0 EERRITFOTCLZS, ICZ
O—% 4 RMOSFETHE L UM DL IS, &0
BEROEREED>DTCEREICITEEL. RHERSEANT
TIEVERERELTZS 0,

.1 lCHNT, a3y 47— R(D1)13Q2/RseNsE

DERBEICHIIOBRBEELV T T, EELER
FmHEIF. Q2HEBLTN\DEEDIAA TERDZEN
FERENET, QROEIEBDEELMBAEGHEINT.,
DI1ZEBIEBI2ARZTVERBREHEXTELD I &%
ITTLEE e REWVEEEBENEDONDIBESIF. DI
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DHEDL R ZANEHREDRESDNAT A K, BXRU
REWO—T A4 RMOSFETZEREI T 2 LD ICwmELRLS
NTWET, ZNIFVeaTTEVOUTPEDKE N/ —
NNV AVDORBICBITSERNTI—T 47 705EF
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20 RZEBABNIEBICELS. BOLWERZERLT
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LOTRESNE Y,
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ZEF AVFOY /) — RDORRBILEVREOEIC
F L1hod—H4 RNEEREBMOSFETD T — b
DBEEURSICEDTDLA TN Ty TEchdZ &%
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I UL T, BB, A BX0OO—F1 RFETIZH
SHDFEENBFEEL. ENABRLT— N RLA S
eI L. ZOHER. WEOET. EMIDOEE., EBEER
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Ea/AL%UBE{E%/EﬁEEL/yu&Ji?o BMEIIEDDR Ty T,
20%. 40%. 60%. 80%. HBKXU100% T2 W
F9, 100%DERIE 1.7ms +50% & IZFERARIEEIC
B FET,
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LTIABENDET. N EZHIFLET, BEEXZSIE
R LEREMEL LW nIE(UN1S 4 RMOSFETD
BREE). NyTUDE1—RIAH—T o ERIFT,
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ICHRICBBSIN TN EE, HABENDLIMNICEER
DT EICBRLTLEa (12 ERE] DOutput
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ZENTERITNIE. 3y NI F—REBAIC
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DACTHF THIDBEREICHIET DI ENTERITN
7 EEA. BIMENVINMINIIE. NV T DRIE
BEHANSARTY. E21—X BITONYFUD
BRAAMVFICLDETDEELSINVBICTEL
BIINERUEtA. ANBEEANMBNAHRIVINE
nEonxd,

ouT
I MAXIM
T ER_R,_AHAMP FIXED MAX8764
18V
N FIXED FB
25V
L~ — - *
N}
0.2V
e
N

X6. 71— R/INYIDEZ
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MAX8764

/=h7v 20021 —SBDEREE

BianifR 14D

BEATYI70o>3>MO0-5

2) BRARER  ZRLEITIIESKEN2DDEN
HET. E—raFTERILoabmAx)) D BRERD
BIFAMEE T IV BEHEZREL. LA DT,
. BAAVTFUOYDOREIR, 4505 DR
EiE. BIOEBRFIPREEEDEETDREZR LV
F9, EREFER( o) NI N IEREL.
Licht>T. ANdV7 % MOSFET. BLUZED
MOBEBRLRICESTOHMOREBERELIET,

) RAVFUIEBE : TOERICEDT, 1 X&
MEOEBODEAMBENL—RATAREVET,
MOSFETD 2 A v F > F#Bkh ERKE & VN2 L)
95D, RELERBHIS. FEAERRANERE
OBMERIFT, /-, RERRKEEII. MOSFET
FiORRBESICEOTLIUSNEREAEAL
INTND=ORFBPITT (FRSL),

AT OIDENER : COBRISKES EMERBFD
No—RATERBIET ., 12T 05DEENESLKT
D& VYTIEBRIRELRKY ., NSV AXER
WEIH. MEAETL. EBAYY TIUIKELLY
F9, BNDEBRRNBA T OIDMEIS. BREE
(CDIBE. BAAFICBWNT., 41 VI I5ERNRZ
YA TELSELOERY F9)Dinm CEIEZE)
ESEDIHEETT, CDELUENSNA T IHT
I EoICHA XENELLTDFEMHY FE A

MAX8764M/N\VZZFy EV I 7)) LI,

BREES T AE Y TE— FERBLET, LT,

AT OTDERIT. £/le. PEFM/PWMDLIE
AW DEFGERBEEZRETDIEIIKIFT,
INOSDADDEENBRDERTOCIICEELES X
9, BMmZEEIRE. MAXB8764MDENIEICRIZT ZED
FEDEHEIT. ATLY R~ EEDSZEHNRRT
I, BESNERZBRT. BB LURAKANERE
DA T BDLIR(A VI o051y TILERDFED
BEREFHERICHT D) ZEHEL TS 2= LIRIE
20%~50%DEHICADEDICT DI EEHRELFET,
27y Ro—hEFERTDE. SBMERDRRIVE

DRENATREE B F T,

AT 05 DER
AAYVFUIERBEA VT ITDEERICE DT,
AT OIDEINREIET

L= Vout (Mn - Vout)
Vin x fx LIR x I oaAD(MAX)

B ILoabmax) = 8AL ViN =7V, Voyt = 1.5V, f =
300kHz, U w7ILERH33%F/=IFLIR = 0.33:
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) E—

DH

AKX
MAX8764

Vour

DL

CS

outT
FB

GND

D —

R7. WD ESZEBDVoutDERE

1.5V (7V-1.5V)

- = 1.49uH
7V x 300kHz x 0.33 x 8A

ZWHETONEARESICRNZ Y. B/NITELDCIEME
BORBERDA VI I EERLTLLIES 0\, MARER
ICKDA T OINRMTHY . 200kHzTIIRIFICENE
LETH. 2LDIBE. 7154 FIT7HEREDEIR
TY, E=0A4 5 05ER(Ipea) TBEFMILE LD
(2. A7IETRICKRELEZITNIIIEI A

IPEAK = ILOAD(MAX) + [(LIR / 2) X ILOAD(MAX)]

FEAEDA 2 FOZ A—=A131.0uH, 1.5pH. 2.2uH.
S PHB EDEZEEBEBZREL TNE T, /oo AD
EEXEHEICHIEDT. LIRODELWRWEZBRHAREES
JEIEREMBDA VI ITERLTLES W RAVFT
AU (EBREBINTDE. BETGDA VI IT R
WNESLEBD)EFERTDIEEIE. BICXT—ILan
AV F 05 BEEDODTLIRODMEERD TS EE 0,

BEDE

A0y TIVERIZ. IV - VoutDERMEN
NEWVEBICENTEREBELEREICEEZEXE T,
AVFOIEBHINSNE, A VT OTERMNEIEL
NEDZENTABETHY . RADEBTRTY TICLD
HAT7ANFAVToTroBRUEON-BEEZRE
LEd, At IJnXxEcLF. RXT1—7T4
TAOIDEHTHY . TnIF B E&/NT T

OETEIT DI ENTEFT

MAXIN




/=hrT7v22E21—YHDSEEBERWRITD

| K'Y
BEXTFYv7¥o>a>0-5
Veng = (Al LOAD(MAX))2 x L a) b)
2 x Couyt x DUTY (Mnminy - VouT)
zzT mmam mmam
DUTY = K (VOUT + 0.075V)/ V|N . oL _| oL
K (Voyt + 0.075V)/ VoyTt + min off - time
FLTR/NA T = 400ns(typ) (KDMEBIZ DN TIEE o o
5ESHR),
AT EBENETIRLEICLDEAETID
BEFADBERERDA—/NS1— NDBITRD = =
RICKDTCEIET DI ENTEET

_ Vout
f x LIR x lLOAD(M/—\X)

ERBIRDEE

FEAEDT T )—2a LT, MAX8764M
BABIRISAOFIEICK DO THREL TS EELN:

1) VINDVIhE L Vouth'kEL,. ZLTCETREARMNEX
DREICENWTRND(BE) A VT I TEBRILMINZ
RELTLEET W, RNDA I OZERIEI 0AD
oY TIVERDENEZZLBINV-EDTY (H4L),

2) MEIEMBNERTELBRFIBOBEZARE
LEd, ERFIBODEEEEREIBENOEIEBEED
BICIENL—RATHEFEELET, FEAEDT T
T—2320350mV~100mVOERIEHEEZ B
LF9, ERHEERB[IRADATERL T EE 0

RSENSE = CS Threshold Voltage / [L(MIN)

BWERBHBENREDORIFICIX NEERT D77
T)r—232TlE. CSELXZER T D(R8b)Z &IC
KOT. BEHEBEmBFORLYICO—Y 1 FMOSFET®D
FUBMEFERT DI ENTEZ T, MOSFETDQ2M
T—I— b T—XMT—ZDEE L TRpsON) =
AL, BEEERICEDRpsonyPEMAEL T
0.5%/CaVY—22ELTEMLTLIZE N, ZDE.
ZFDRpsoN)PEEZ T T1Hh DI vy ZEER L T
CSRL Y a)V REFREZRELTLZE L\ TT7AIL
D10OMVAMEZ L MEEIF. BRDRF v 2B L
<EZEERELTLSZE0,

INRTDT—RIHNT, BRENREETH DL
LTH, FBESNDBCSRL Y IV RERELELDELD
ICLTLES 0,

DAV F Y DER

HBATINEAVTFIE HAV Y TIVEEFTBE
BHEBLT OIS TRIT/NS R BEIIEHR(ESR)Z

MAXIMN

X8. BatRtEEE

B5. LhE. TEMEH®AEZBLIDICHS
ESREF=RITNITRY FH A

HAN. KEVVBEEHEICEBRTSCPUITEERD
AVN=IBXOZDMDT7 T r—23a I LT,
HAOVFUHORESII, BEEFEICELODTHAD
RELANZABETRIT D EEZFFSTEDICEDRUDRES
DESREZMEBETDINKELEZ T, BREDBEICED
J(sag)=\B;mRITDE

[CKRE0

Vbip
I LOAD(MAX)

FECPUDT7 T T —232TlE. 2L DIBFAE. H
AVTFUYORESIE HHBEREY Y TIVOHEL NIV E
T DIDICREL T DESROARES SITIREFLET !

Ve-p
LIR x I LoAD(MAX)

YAOOT 7Ty RCRENTEDEETDEBEDEI
AVF U OEMOMEICEDBEEDALKST ., NS
WESRZERITD-HICBHEETDIYEMY 1 X
BARLET. 2DLDIC. BE. A>T 2TEF. ¥
TUHDETIIHLS., TULAESRBIUEEEKIC
KD TCGERENE I (INIEF > HIL. OS-CON. BEKD
ZOMOEHZ I T HFICEHTIEIEIET).

TS IVOFREEIRIVELEEDNEED VT TR
EO2Ba. VT UTOXRESIE. B, BEAGRE
ICRIEZER Z I VacB K UOVsoarNMEL DT EEFHLE
TOEHDIIMELETDOIREBICKDTRESINE T,
—MWIC. - 1—- FDEGEBLIHICTH
BARESOIAVTUHHEMENDE. BEEEDIL
EURD7 I = a— I, BIFCBEICITREY F
BA(TEERE]DIEDVspAcB KLU VgoarPDRZSRL
TLEEN),

Resr =

REsr =
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MAX8764

J/=hTyoaAvE1—SBDOEREBRNELD
BE2Fy 790 rO-5

HBHDAVFUOUDREN
ZEMIIZA Y F 2 IRBREICHENHZESREODEIC
SOTRESNE T . AEERIIRADATEALNET !

f
fEsR=—
T

i
y
A\

y
2xaxResr xCouT

Z#ERE300kHzD 7 T r—2 3 2B TIE. ESR
CTODAKEIZIISkHzZE W +9EL< . THeER (T
50kHzZ+RICFESKEITNIEREY ZE A,

ZDT—5— NOEMBISRTALEREIN L= V5
JLEOS-CONDOAV TS, 1ZHERZESREOEREL
I$25kHZ T, A 505 MDEIRITIT L TN /=E5ETH)
IZHNT, 60mVppD )y FILEHR— T D/=HIC
WWEEITBDESRIIGOMV/2.7TA=22mOQ &K E T,
ESRAVNE W& &)LV T B THDKemet TH10D
A70uF/AVZE @IV FER T D E22mQ (max) DESR

fESR =

HEONTT. ZORROEMRESRII27TkHZICEOZF S,

FTRICZEEDERORAICH) T,
BEMZERILET DIODWEETOIELL, RELME
DEZIvoaAVTFoTEBEE. 74— RNV IBREHR
[CEHELTIIWNTE A, XKEWES I YOOV T Y
IIEWESREOFRMAEFEEDDT. FMREITALE
HENEAS|IERILE T, IVT o HIdA 5 o5ICHk
SRVEKEBEIDRENHUEZTITHALALTA—R
NY TR AVTFHLUTTRICEEL X XR—2
ZIFT. BYIENBREEMT DI EIIBESTY,
ALZELEEIL. 2DODBFETDH. ULHALBEICEKSD
BHEELTENET I TIL/INILRESET 4 — R
INY D I—TDREZEUTTY,

FTIINN RS, BAICHSITD /14X F=IZESRAY
NSTECHABREESICHARBERMEFENEON
BTN EICEKDTRIWVET, 2D EICEDT,
400nNsDBR/NDOA TREI RO DT IS, BE
aAVNL—hRBEE>TIFHLWVTF1oILE NI AL
F9, T/ HAU Y TILHEMT B &
PSCEBNZ EIFRIST. BETIIRNTIT ALV
HDTY, LH L. ZNIEIRT+HEESRICKDIL—TD
ALEUNEHET DHEEERLE T,
BEERESYTFERN) Y TIDINEIIHENEEE
HERARZBATCHRTIEDL DR, ERFILISET
DRATYTEAADHET. W —TODARREMICEDT
HADRIRN R DREEEN B £,
TEUEHRTDESEAEIT. EEISRS EON SR
BEEtERI LTHEAEE v 7L OaigiEs T=2%<
BRILT, A—/N\Ta— R FEI3) F O TDREERER
9B2ETY, ACERTO—T&2BIWTA VI UIER
HEFICER I DI EHB/IIEET, BOIDITY I
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BOT7 I —1—NA—=/NT 21— DEIZ. 110
BB ) D FITNENEDICL TS,

ABAVTFHDER
ANAVTUHEZA Yy F U IBRICEEONS ) Y TV
BREH(Rrvs) ZBlcsBITNIERY A, EY
FINOAVToF (T IV 7L FIEF0S-
CON)A'. BRI ARDRAERIC I DI 2 DIz,
RECY :

\/ VOUT(VIN - VOUT)
VN

lrRmMs = lLoAD

RHELEROEEEERDIHICIE. E—oD) vy TIL
BRICSNTIOCRKRBEDRELFEZRT AT oY%
BIRL TS ES 0,

IND—MOSFETDEIR
ATFICRIMOSFETDHA K14 VIIEERE(20V
I EYDACTF T =R INBIBEDKERE(>DA) %
B2EOOBEERDELTNET, NERT7ITUT—
a2 DBEITEE. ELDFRIIAETT,
BRAMREZDOHICIF. =B/ TUEE(LSVICZH
T, BBEEMN A YF U IBEKIZELIVNAT AR
MOSFET(QN)&EZEIRL TS\ RAIDASNEIEIS
BITDEBIBEN/NY T —DHRBEREBZ LN &
FrI32EOBMDIER LEN EAMFRIISNDNE
ERL TS\ MARANEBEICHSINT, BBEL
ICRAYFUIEKEMADE. NYT—JFRER
2D FEIEREOREDIHER LN EAMREE
SNEHMEER LT ES 0,
BEI/NED/ YT —2 () 82 2SOP). B & UM
W FEER/IMNIAIBEERpsonyZ R 2O —H 4 RMOSFET
(Q2)&ZEIRL T EE e MAX8764MDDLYT — F A}
Q&R ITDIENTEDNEERLTLES 0,
BDEETEDE. RLAVET—NEDFLEBREIC
EBRTDNATARZAAYVFHBFNIEDIEICED
TH— YT Ty TESh, BBERBBEEE LA
CEEBRBLTLES N, RMYFUIJEXIIO—
A RMOSFETICY L TISERDW R EIZE Y B Ao
Fnld. O—Y 414 RMOSFETABIE (buck) AR TE
bhdiga. PAEREICRAMYFEINDINS5TY,
MOSFETOENEE

J—XANr—2OE@EKRIZ. 721—TFTA4 171D
BETREIYUET, /N1 KMOSFETIZXW LT, &
ICEDT— MNT—ZADEITEEISRIED/\Y T EE
lICHNWTRIWET

PD(Q1 Resistive) = (VouT / VIN(MIN)) X ILOADZ X RDS(ON)
—fRIC. BANEBEICBITDRA Y F U IBEERDS
Fl=IZld. NS VNA A RMOSFETA'EENE T,

MAXIN




J=hTyoa>E1—-SHDESHETREIRIID
BEATYI7o>a>kO0—-5

LA L. Z2LDHEE. NYT—2UDEHEKXERANIC
BODIOICRpsONNVINTHDIEZRBEET DI
. MOSFETZ /NS TDZEIFFHIRENET, #&Y
BLTEDE. RAVFUI(AC)IEENEBESX
(Rps(oN)BERICELWMEENREBETY ., /NI R
2AyFrIEKIE. BE. ANWMBLZEI1LGVEREBA
BITNISEEIIBYUZ A,

INAHA RMOSFETICHITR R A v F U J#E%KIE. BK
DACT7H THBENEIMEIND E. BETETRNERD
BBEEAUET, ZNIEBCVADR A v F o TBEDR
DHT2RIECTHDNDOTY, NYTUBENRNES
IC+AICKEWRpsOND/ N1 H 1 RMOSFETANEIS
/J[/L—CV|N(MA)()7J{EWJDéﬂ%@t:ﬁﬁ[j{%b\?ﬂﬁ{%i?
nid. MOSFETOB:EREZZEZDMENHUET,

2AF o IEKICEDQIDEIHBOAEIINH#H T,
FnIA UREEFA TEBICEEERIZTERZEEZL
ITDIENREETHDNOTY,, 77— MORBRET. 7— b
B, ALY I3V REE. V—RABEDA T IR,
BELOTI U RERDLA T ML ENTNSDE
BRTY, RDAAYFJEKDEIS. FERITHNETE
THY. AEROFMORHY EITB5T . AaERsld
QUICEREL-HREBYZANWCHEEI LRV EF T VY
THIENTFELWNWEEAZT

Crss * INMAX)® % f x ILoaD
lgaTE

ZZTC. CrssldQ1 DEmERETH Y. lgaTeldT— b

ERENDY — R/ UBRODE—UE(1A typ) TT o

A= FMOSFET@QZL:?@LIC D—=ANT—2D
BHEXKIT. BIZ. BRODANBETEZIWVET @

PD(Q2) = (1 - VouT / VIN(MAX)) X ILOAD2 X RDS(ON)

MOSFETDEHEERDAEIT T —Z b — RIS, ILoAD(MAX)
FUEXRENHD, LA LERRARZBZDIFETIIEN
BOVBGEICSBNWVTEELETT, ZOUBEENSHRET
Bz, BElEEHY oap = [LIMIT(HIGH) + [(LIR/2) x
lLoaDMax) IS Z D K DICHBREET] LalTnidaw
FtA. TITILMIT(HIGH) ISERFIFEEEICK DT
HBINDERARDBERCHY . ThIZIZX Ly 3Lk
@Eﬁ%c‘:?fﬁﬁﬁh@xiﬂf)‘ FNTNET, BEGERE
DBV RENT D THDIHS. REEREEZ M —
TILEL. OEBRDANLRAESETDHICIE
lLoapmax)ZER LTSS,

MOSFET Q2DRT A4 FAF—RKMFTY RYA LD
BICAERDIEZBLETDEHIC. THICEN
[ErmEEEEHFDOIY FFFA A —RDIZEEELT
<IlEEh, —MMBIL—ILELT, BFEROD1/3IC
ELWDCBARAEZH DM A —RTT+HTY,
CDIAF—=RIIHA T arTHY . WRVPEETH
FHud. RUAN T EATEET,

PD(Q1 switching) =

MAXIMN

PTVr—2a EH
FOw 77D Mg

EREBEEDISES. HNBEOREsEEHmHEIT. FHEE
Kﬂﬁmammmmn@%mw7ﬁﬁvyyavhu
FOTHIBREINET, BRO RO Y T7 T MERE

B1=HICiE. KWUEN(200kHZ) D7 > BFRSE Eéﬁm
LTLES . BNAHNBETE}ESERIES. T1—
%47779@ﬁu\ﬁyﬁﬁtﬁ7ﬁ%@9 2k
T—2EERBNTEHELAITRIERY FHA. BB
S5O ERNEDGEIBEEICEDTTION K705
BENELE T, COBREEISERTAETKAYET
(RD)o Ffew ROV T MIEWEEE L TULNDEE
(buck) L ¥ 1 L — DiEEISZHFEITEL . 2LDIEA.
ABEOEHIVTFUHEEMLAEITNIEEY FHA
(EESE] @IE@VS/_\Go)Et@%ﬁE'\ LTLEEE Y,

KOy 77D F@%ﬁﬁ/‘]’\o’f/ M3 =N ATIFBIC
\T24 250 5EBRDED (Alpown) B 7 EFBICH T
imjlﬂ(Mup)L:%b(/\i% T9, h = Alyp/Alpowntd
BT 2E8GFICNELTA VY IIERERNEIMEIS
BNsE5EHERL. BIC
hh'"1 THhDHEFRN RO Y TT7 T MRA > MMIEDL
CDNT. A VI OITERISZEAAYFITHATIL
T. RELBMIDZENTET. BHOAVFUoHE
EBMT D ENBITNIE. Vepagh KRELEBMLE T,
hOZEZR/MEIFT.5TTH. ZDEEZLETICHEET
5&E. Vsag. BNV TFT U BXORDEIEBED
BOML—RATHABETT, hDEZRDDE. &N
EEEEITRDORNTEEI DI ENTEZT

(VOUT-+VDROP1)
VIN(MIN) = + Vbropr2 - VDROP1
1_[tOFF(MW)X h}

K

ZZT. Vpror1&EVDROP2IIMEBES KU FRERED
HFEBERET. torrouinyld[Electrical Characteristics
BB ]IDRICEKY . ZLTKIFRSICKWUZET,
EEBRNANEEISh = 1TELTEEINE T,
SEEINLEVINVINDREE T DR/NADBELIUERX
ZThiL. BERRMET T2, FEIIFEIND
VspacZEBDEHICHAT Y TF oY EEMLUAITNIEA
WEth, HL. ROVTT7ZY MIEWEENTES
nnid. VsacZstBL CHa@EinEnEons
EERFERLTLZE 0,
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MAX8764

/= FTYoAYE1—-SBOBRETRNELD
BEzFyIFoI  rO—5

BOTTOM SIDE

AGND PLANE

pnonona

|__

Vee
REF E g BYPASS
BYPASS Vo
|_| O gypass

PGND
VIATO POWER PLANE
GROUND

USE AGND PLANE TO:
- BYPASS Vo AND REF
- TERMINATE EXTERNAL FB, ILIM,
OVP, UVP DIVIDERS
- PIN-STRAP CONTROL INPUTS

USE PGND PLANE TO:
- BYPASS Vop
- CONNECT IC GND PIN
T0 TOP-SIDE POWER GROUND

VIATOIC
CSPIN

TOP SIDE

VIATO PGND PLANE
AND IC GND PIN

Vour POWER
VIATOIC OUT GROUND

9. BHEDO T2 NEIRLA T ~DF

RS. K77 O FBREDENIME

TON K APPROXIMATE | MINIMUM Viy

SETTING | FACTOR K-FACTOR AT Vour = 2V
(kHz) (ps) ERROR (%) (V)
200 5 +10 2.6
300 3.3 +10 2.9
450 2.2 +12.5 3.2
600 1.7 +12.5 3.6

ROw 77D FDREH :
Voyt = 2.5V
fsw = 300kHz

K=18us. 7—X T —XTIEK=297pus

tOFF(MIN) = 500ns

20

VDROP1 = VDROP2 = 100mV

h=15:
(2.5v + o.1v)
VINMINY = + 0.1V- 0.1V = 3.48V
1| O-5us x 1.5
2.97us

h=1&LTBUSET2E. KOy T7Y OB
BRIDRDESICBUET

25V + o.1v)

VIN(I\/IIN):?
1_[ o0 ]

2.97us

- 0.V + 0.1V = 313V

MAXIN




/=hT7vo32E1—SBDSEEBRFIRITD
BEXTFYI7¥0o>3>k0-5

L7eh* 2T VNS I3VEBARITNIZE Y B A
ZNFHENIAV T ZFEICKELLIZBEETEHE
D2THhY. BEDHEAHDIVT U ZEDT. EANKG
ANEBEIF3.48VHEETY,

TUYREBERLATPO MDHALRSLY
2AYFoIBKRENEL L, V-V TCRERBEZE
ERT DO, TV RNERDLA 7D M EIEE(IC
TOZENKYTY, RAYFI/INT—EIZ. I
ARZELZT(R9), HEETHNIE., IRXTD/NT—
H@EET) U NEROEAICEELTZEDI S RinF
ZHEBEICE—@EICEREBEL TS ZSW, BREBR TN
EWRLATORNETDEDHICIE. UTOHARSA
[CREDTL =&

o KERBEII. BTV RIHEFTIE, B<LTKL
Sl CNERTIDIERZEZETTYIDEN
EE T DIHICRARTY,

o BEFEGEEEERIIVILTLLES . INEET
ITBDZEIEIENEDEDICIIRTRTY, Bl \EZE
FEo=TU U RER A ATIEEL 27 V) AE
SE. BAEGMERZ I EA LS B2 ENT
=2F9, UV NERDEFEZELKEHRI D&
IF#LNVEETITH. THIEI A= NVBEMTT
DEITNIEEST. 1TmQODBRIIKINER CHAIE
AT RETZBEET,

o CSZEER. RspnsElcERIDIEICELDT, BR
BHEREZR/IMELTL2E 0,

e MIEDML—RATEITHRBITNIEZESEL
BE. MBRELUEAVIIIDRERKENEL
ITRIANEFLWWEEAZFT, FlxE. 10505
EO—Y1 RMOSFETDRE). F/l31 505 EHN
TA4NWE AT UOEOEMZEIITIIVEAN
A 7o ENAH A4 RMOSFETORBDIEEEAE <
IDIHANRETFTT,

o SREDXAVFT/—RBST. LX. DH. XU
DL) &8s 77 OJ % (REF. FB. CS)N' i
[FCEHFLTLTZE

LL179 MFEIR

1) RMICKENERERBEL C. 77 Rt Z=RiE
TETCLLEEIV(Q2DY —Z CNn-. CouT-. D1D
7/ —R), AREEDIE. INOHDTNTODEGZ _EET
MBDIAL Y, SSEICINBORNEE CIT o T<L/ZE %,

2) > ~O—ZIC%=. MOSFET Q2ICKE3E L T. LX.
GND. BKXUDLDOT — hEEBYZ 1 o h%EL< . H'D
BALEDEDIC. TENZFQ2ICHE L E@mICE

wLTLfEel, DL — bE#RISFELS . D DRA<

10~20F A D&EE(MOSFETA' D> rO—>IC
GNDEVHS1 1 FEENTL\VNUIE50 2 )L~1003 )L
DigEL TS ELTL S0,

MAXIMN

3) = FEEEREABSTY A #A— RBKXUoar7H,
Vpp/ XA /XZAVFUH)dEEsHnTaAY hO—SIC
DIELICEEL TS 2E 0,

4) MOICRT &SIZDC-DCIY FO—SDI 5 Righs
HBITDCLIZE W CDIATITZLIZ2DD D
SNTT U RTL— 2% DERDIENTELT
INRTCORENDH@IME RS ND/NNT—TZ 2 R,
HSIUOPWRBT7F ORI TD7FATIZ R
TL—>TY, PFOTISURTL—rE/8D—
I RTL—23. ICOBE N T—R TOAIER L
TnIEEIE A

5) MHNT—TL— a8 DT EFES>TENT (L5
AVTFUTDESS VAR FICERERL TL
=0\ DC-DCOU/N—5D2{REIEZ &I FIREZS
FRYUIEDITCEREL TS0,

EVEE
TOP VIEW
es[i] " [20] oH
taTeH [2] [19] Lx
Sron [ 3] BES
o [4] e [17] scp
/B [5| MAXS7G4EEP  |16] v+
out [6] [15] ToN
1M [ 7] [14] vec
REF [ 8] 73] Voo
e [9] [72] o
PGOOD [10] [71] 6n
QSOP
21z + B 8
&l [ [l T2 [
Lx [16] [ig] voo
DH [e] o
cs MAXIM [5] o
MAX8764ETP
LATCH [7] Peoop
SHON [6]uvw
* [4]
s 2 5 = 4
3 3 S
THIN QFN
Fv 715

TRANSISTOR COUNT: 2963
PROCESS: BiCMOS
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D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
HEAT SLUG DIMENSIONS X AND Y APPLY ONLY TO 16 AND 28
LEAD POWER-QSOP PACKAGES.
CONTROLLING DIMENSIONS: INCHES.
MEETS JEDEC MO137.

INCHES MILLIMETERS
DIM| MIN | MAX | MIN | MAX
061|068 | 155 | 173
004 | 0098 [ 0102 | 0249
055 | 061 | 140 | 155
008 | 012|020 | 0.31
0075 | 0098 | 0191 | 0.249
SEE_VARIATIONS
150 [ 157 [381 [ 399

025 BSC 0.635 BSC
230 | 244 | 584 | 620
010 | 016|025 | 041
016 | 035 |041 | 089

SEE VARIATIONS
SEE VARIATIONS

071 [ 087 | 1803] 2.209
0c [ 8 Jo s
VARIATIONS:
INCHES MILLIMETERS
MIN. | MAX. | MIN. | MaX.[N
189|196 | 480 | 498 [16]aa
0020 | .0070 | 005 | 018
107|123 | a72 | 312
337 |.344 | 856 | 874 [e0]ap]
0500|0550 | 1.270 | 1.397
337 | 344 | 856 | 874 |24ac]
0250 | 0300 | 0635] 0762
386 |.393 | 980 | 998 [eglan]
0250 | .0300 | 0635 | 0.762
271 | .287 | 688 | 729

QSOP.EPS

>

>
=

O|w|>
n

R |<[(X|Z|C|>|T|0v M|

X|n|g|u | |n|o|X|n|g

PACKAGE OUTLINE, GSOP, 1507, .025" LEAD PITCH

VI /1 X1 2V

PRDPRIETARY INFORMATION

APPROVAL DOCUMENT CONTROL NO. REV ]/

21-0055
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QFN THIN.EPS
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XXXXX | r E CE
J- B o En l
B ﬁ E A(NE-”XE,—E E _L@ E2
\ =N = I
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PIN#11.D.

123 N
PIN # 1/ n DETAILA | | o2 0.35x45°
1D. U

(ND-1) X
A I0P VIEW ¢ A DETALE
BOTTOM MEW

€
{R IS OPTIONAL)
APPLICABLE TO .4mm PITCH PKG. ONLY DFTAL A L ! .
B —

! — TRUNAL TP — —| ] |— _r
EVEN TERMINAL 000 TERMINAL.

SEATING
SEATIN izl

DALLAS 'Y
Al A3 E@ﬂm /VI/“I/VI
SIDE_VIEW
TME PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
AP "DOCUNERT CONTRGL G, g
-DRAWING NOT TO SCALE- 21-0140 H /2
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
28L 565 32L 565 40L 545 PG D2 E2 L [oown
o poufo o o ol | Cooes [ o e [ e [ i
o 5 0.70J0.75 [ 0.800.70 | 0.75]0.80 [0.70 [0.75]0.80 T16551 1 3.003.1013.20|3.00 | 3.10 [320] = NO
Al 0 J0.02]0.05[ 0 o.02]0.05] 0 Jo.02]0.05] 0 Jo.02[0.05] 0 [o.02[0.05 T16552 13.003.10132013.00 [310 13201 = | YES
A3 020 REF 020 REF 020 REF 020 REF 020 REF T1655N-1 [3.00 [3.10[3.20|3.00 [3.10[3.20] = NO
b 0.25]0.30]0.35[0.25]0.30 ] 0.35]0.20 Jo.25] 0.30]0.20]0.25]0.30 [0.150.20]0.25 120552 1 3.00 | 3.10[3.20 | 3.00 | 3.10 [320| NO
D 4.90 [5.00 | 5.10[4.90 [5.00 | 5.10]4.90 [5.00 | 5.10]4.90 | 5.00]5.10 [4.90 | 5.00[5.10 - - - - - -
E_ |4.90]5.00]5.10]4.90 [5.00] 510|490 5.00] 5.10]4.90 [ 5.00[5.10 [4.90 [ 5.00]5.10 12055-3 |8.005.1013.203.00 310 | .20 YES
" 080850 | 005 BSC 0.50 BSC. 0.50 BSC 040 BSC T2055-4 | 3.00 | 3.103.20 [3.00 [3.10 [320 | NO
ko[ | Joss] - [ [os] - | —oos| - | [o2s[oas|oas| | 120555 [315[325[335[315]325[335] 040 | VES
L 0.30 [0.40 [ 0.50 [0.45 J0.55 [ 0.65[0.45 [0.55] 0.65]0.30 [0.40[ 0.50 [0.40 [ 0.50 0.60 728551 13.15]3.25/335[3.15]3.25]1335] = NO
%) -1 [-1-1 [-1-1-1 1 -1 [oso][osofoso T2855-2 | 2.60 | 2.70 | 2.80 [ 2.60 [ 270 [2.80 | = NO
N 6 20 28 32 20 T2855-3 [3.15[3.25|3.35|3.15 325 [335] = | YES
ND 2 5 7 8 10 728554 | 2.60 [ 2.70|2.80|2.60 270 [2.80 [ = | YES
NE 4 5 7 8 10 T2855-5 | 2.60 | 2.70 | 2.80 [ 2.60 [ 2.70 [2.80 [ NO
JEDEC WHHB WHHC WHHD-1 WHHD-2 | - 728556 | 3.15 | 3.253.353.15 [ 3.25 [ 3.35| NO
| T2855-7 0270 | 2.80|2.60 [2.70 [280| = | YES
NOTES: | 28558 15[ 3.25[3.35|3.15 | 3.25 [3.35| 0.40 | YES
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. _TZBSSN:I 15 .25 | 3.35 15 :25 .35 = NO
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. 132552 .00 1101320 .00 10 .20 = NO
3 N IS THE TOTAL NUMBER OF TERMINALS T3255-3_|3.00[3.10[3.20[3.00 [3.10 [320] + \;\IEOS
/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 132554 13.001910132013.00 5.10 1820
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255N-1 | 3.00  3.103.20{3.00 | 3.10 | 3.20 ] = No
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 T4055-1 3.20 | 3.30 | 3.40 | 3.20 | 3.30 | 3.40| - YES

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.

**SEE COMMON DIMENSIONS TABLE

/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 MO220, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1,
T2855-3, AND T2855-6.

AN WARPAGE SHALL NOT EXCEED 010 mm @ DALLA! /VI /jX|/V|
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. 1w§
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", +0.05.

TME PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
T o LY
-DRAWING NOT TO SCALE- ‘ 21-0140 ‘ H ‘/2

- -u - P8 T169-0051 R R #HBX HBREFEA3-30-16 (KUY 1EI)
LFIL- IV %R St TEL (03)3232-6141 FAX. (03)3232-6149
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