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ABSOLUTE MAXIMUM RATINGS

IN, INL, SUPP 10 GND ... 0.3V to +14V
SUPP 0 IN 1ot +0.3V
DRVP t0 GNDP.........ovvoooooeeoeeooeeeeee -0.3V to VSUPP + 0.3V
CTL, EN, SHDN, OUT1, VI, VCC t0 GND ... -0.3V to +6V
COMP, FB1, FB2, FBN, FBP, FSEL, DEL,

THR, MODE, REF t0 GND ..., -0.3V to VCC + 0.3V
GND1, GND2, GNDP 10 GND ......ovoooovooooeeeoeeeeeeeeeeee +0.3V
BST 10 GNDT oo -0.3V to +20V
LXT 10 BST e 6V to +0.3V
LX2 10 GND2 ..o 0.3V to +19V
DRVN, LX1, GATE t0 GNDT ...oovveevveeerreenns 0.3V to VIN + 0.3V
GON, SRC 10 GND oo 0.3V to +40V

SRC to GON........ ..-0.3V to +40V
SRCto SUPP .....coiiiiiiie, ..-0.3V to +30V
SRC to SUPP (momentary).... ....-14V to +30V
GON 10 SUPP ... -14V to +30V

SRCtODRN ....ooiiiiccc e -0.3V to +40V
DRN to GND..... -0.3V to +40V
GONODRN ..ot -0.3V to +30V
VL Short Circuit to GND ..o, Momentary
REF Short Circuit to GND .........oooooiiiiiii Continuous

DRVN RMS Current
DRVP RMS Current
LX2 RMS CUITENT ...t .
GND2 BMS CUITENT ..o +1.6A
LXT RMS CUITENT ... -1.6A
Continuous Power Dissipation (Ta = +70°C)

32-Pin Thin QFN (derate 34.5mW/°C above +70°C).....2758mW
Operating Temperature Range ........... -40°C to +85°C
Junction Temperature............coocooviiiiiiiiii +150°C
Storage Temperature Range................
Lead Temperature (soldering, 10S) .....c.cccceevriiiiiriinnne. +300°C

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

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, VIN = VINL = Vsupp = 12V, VouT1 = +3.3V, Vsrc = 28V, GND1 = GND2 = GNDP = GND = 0, Irer = 0, Ta = 0°C

to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX UNITS

GENERAL

IN, INL Input Voltage Range For VL regulator operation 7.0 12.0 13.2 \

INL Quiescent Current X)igznZt\/slf/vBi?c;ir?;qz,\tx\qFSv’\\‘/itZISi’ng 7 mA

IN Standby Supply Current VIN = 7V to 13.2V, EN = SHDN = GND 0.5 mA
FSEL = GND 1275 1500 1730

Switching Frequency FSEL = Vce 850 1000 1150 kHz
FSEL = REF 425 530 610

Phase Difference Between

Step-Down/Positive and 180 Degrees

Step-Up/Negative Regulators

VL REGULATOR

VL Output Voltage :\g\j \\//'FNEENZ%:;\;: |\\/,FLB; ;5\:522 = Vrep = 4.8 5.0 5.1 v

¥trgsn:§(rjvoltage Lockout VL rising, 2.5% hysteresis 3.8 4.0 41 \

REFERENCE

REF Output Voltage No external load 1.98 2.00 2.02 \

REF Load Regulation 0 < IREF < 50pA 10 mV

REF Sink Current REF in regulation 0 10 pA

?Erzshr;?jrvoltage Lockout Rising edge, 200mV hysteresis 1.5 \

2
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ELECTRICAL CHARACTERISTICS (continued)

to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

FFLCDIE#/TV R
FRA. ZHt B

(Circuit of Figure 1, VIN = VINL = Vsupp = 12V, VouT1 = +3.3V, Vsrc = 28V, GND1 = GND2 = GNDP = GND =0, IRer = 0, TA =0°C

PARAMETER CONDITIONS MIN TYP MAX UNITS
STEP-DOWN REGULATOR
OUT1 Voltage in Fixed Mode ?/L'SAEZOJ ;Z zift\; 1E)N = Vee, 3.25 3.30 3.35 v
FB1 Regulation Voltage in 20% to 35% duty cycle, EN = Vcc,
Adjusta%le Modes ° ILoAD = 0.5A (Nétey1) o 1.97 2.00 2.03 v
\ljillaAgc;Justable Mode Threshold 0.10 0.15 0.20 v
Output Voltage Adjust Range 2.0 3.6 \
Step-Down Regulator Fault Trip | Fixed mode, OUT1 falling 2.640 v
Level Adjustable mode, FB1 falling 1.536 1.600 1.664
FB1 Input Leakage Current VFB1 = 2.1V -100 +100 nA
v
. FSEL = GND 250
;m;riig“g;‘ayugnpceyra“o” LX1 only FSEL = Vce 167 kHz
FSEL = REF 83
DC Load Regulation 0 < louTt < 2A,EN =Vce 0.5 %
DC Line Regulation 7V <VIN < 13.2V, EN = Ve 0.1 %IV
R
oo s w2 e | a
Positive Current Limit 2.5 2.8 3.1 A
Skip Mode Ipmax Threshold EN = GND 0.50 0.60 0.75 A
Soft-Start Ramp Time 1.7 ms
Maximum Duty Cycle 70 77 85 %
STEP-UP REGULATOR
Output Voltage Range VIN 17 Y
Maximum Duty Cycle 65 75 85 %
Minimum On-Time 65 100 ns
FB2 Regulation Voltage FB2 = COMP, Ccomp = 1nF 1.98 2.00 2.02 Vv
FB2 Fault Trip Level Falling edge 1.728 1.800 1.872 Vv
FB2 Load Regulation 0 < lavDpD < full, transient only -1 %
FB2 Line Regulation ViN = 10.8V to 13.2V 0.08 0.15 %IV
FB2 Input Bias Current VFB2 = 2V -150 +150 nA
FB2 Transconductance Al = +2.5pA at COMP, FB2 = COMP 75 160 280 uS
FB2 Voltage Gain FB2 to COMP 700 VIV
LX2 Leakage Current VFB2 = 2.1V, Vi x2 = 13V 4 40 pA
X2 Current Limit VEB2 = 1.8V, duty cycle is 25% 1.2 15 1.8 A

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VIN = VINL = Vsupp = 12V, VouT1 = +3.3V, Vsrc = 28V, GND1 = GND2 = GNDP = GND =0, IRer = 0, TA =0°C
to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

MAX8728

PARAMETER CONDITIONS MIN TYP MAX UNITS
Current-Sense Transresistance 0.6 1.2 1.8 V/A
LX2 On-Resistance 0.5 1.0 Q
Soft-Start Period 3 ms
POSITIVE CHARGE-PUMP REGULATOR
FBP Regulation Voltage 1.98 2.00 2.02 Vv
FBP Line Regulation Error VIN = Vsupp = 10.8V to 13.2V 6 mV
FBP Input Bias Current VEBp = 2.1V -50 +50 nA
DRVP p-Channel MOSFET
On-Resistance 4 Q
DRVP n-Channel MOSFET
On-Resistance ! Q
FBP Fault Trip Level Falling edge 1.536 1.600 1.664 \
ngilggj/e Charge-Pump Soft-Start 3 ms
NEGATIVE CHARGE-PUMP REGULATOR
FBN Regulation Voltage VREF - VFBN 1.727 1.750 1.773 V
FBN Input Bias Current VFBN = 250mV -50 +50 nA
FBN Line Regulation ViN = 10.8V to 13.2V 6 mV
DRVN p-Channel MOSFET
On-Resistance 4 «Q
DRVN n-Channel MOSFET
On-Resistance ! Q
FBN Fault Trip Level Rising edge 600 mV
Negative Charge-Pum
Sof?—Start F’erio% i 3 ms
SEQUENCE CONTROL
SHDN Input Low Voltage 0.4 %
SHDN Input High Voltage 2 %
SHDN Input Current 1 HA
EN Charge Current During startup, VEN = 1.0V 4 5 6 uA
EN Turn-On Threshold 0.95 1.00 1.05 \
DEL Capacitor Charge Current | During startup, VDeL = 1.0V 4 5 6 pA
DEL Turn-On Threshold 0.95 1.00 1.05 \
GATE Output Sink Current EN = high, GATE = IN 8 11 14 pA
GATE On Voltage EN = high VIN-6 VIN-5 VIN-4 \
GATE Done Threshold EN = high, VGATE_DONE - VGATE_ ON 0 1 V
GATE Pullup Resistance EN = low, VGATE = VIN - 5V 1 kQ
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VIN = VINL = Vsupp = 12V, VouT1 = +3.3V, Vsrc = 28V, GND1 = GND2 = GNDP = GND = 0, Irer = 0, Ta = 0°C

to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
gliljéggsgsggarge Switch SHDN = low or fault tripped 20 Q
gi'_\lRZI:i;ZirS: Switch EN = low or fault tripped 5 kQ
POSITIVE GATE-DRIVER TIMING AND CONTROL SWITCHES
CTL Input Low Voltage 0.6 \
CTL Input High Voltage 2.0 \
CTL Input Leakage Current -1 +1 PA
CTL-to-GON Rising Propagation | 1kQ from DRN to GND, 1.5nF from GON to
Delay GND 100 ns
CTL-to-GON Falling Propagation | 1kQ from DRN to GND, 1.5nF from GON to
Delay GND 250 ns
SRC Input Voltage Range 38 \
SRC Input Current VMODE = VREF, VDEL = VCTL = 3V 15 20 mA

VMODE = VREF, VDEL = 3V, VCTL =0 0.14 0.20
VMODE = VREF, VDRN = 8V, VDEL = 3V,
DRN Input Current VGSN Vo Von £ o 0 1 UA
SRC Switch On-Resistance VMODE = VREF, VDEL = VcTL = 3V 15 30 Q
SRC Switch Saturation Current VMODE = VREF, VDEL = VCTL = 3V, 260 mA
VSRC - VGON > 5V
DRN Switch VMODE = VREF, VDEL = 3V, VcTL = 0, VGON o5 50 o
On-Resistance =28V, VTHR = 1.4V
. . \Y = VREF, V =3V,VcTL =0, V
DRN Switch Saturation Current :M208\D/I,EVTHSE:F 1 .f\/E,LVGoN i \?S'F;N S 5VGON 100 mA
MODE Switch On-Resistance SHDN = GND 1 kQ
\“//'(?HZQEGCTL‘QEEQ;;Z”% Stop MODE rising 12 14 16 v
MODE Charge Current Operating mode 2, VMoDE = 0.7V 40 50 60 uA
MODE Voltage Threshold Enabling DRN switch control in mode 2 0.8 1.0 1.2 \
THR to GON Voltage Gain 94 10.0 10.6 VIV
FAULT DETECTION
Duration to Trigger Fault 50 ms
Thermal Shutdown Threshold 15°C typical hysteresis +160 °C
SWITCHING-FREQUENCY SELECTION
FSEL = Vce (1MHz) Vcc-0.4
FSEL Input Levels FSEL = REF (0.5MHz) 1.65 2.35 \
FSEL = GND (1.5MHz) 0.5
FSEL Input Current Forced to Vcc 10 PA

MAXIMN
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ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, VIN = VINL = Vsupp = 12V, VouT1 = +3.3V, Vsrc = 28V, GND1 = GND2 = GNDP = GND = 0, IRer = 0, TA =

-40°C to +85°C.) (Note 2)

PARAMETER | CONDITIONS MIN TYP MAX UNITS

GENERAL

IN, INL Input Voltage Range For VL regulator operation 7.0 13.2 \

IN Standby Supply Current VIN = 7V to 13.2V, EN = SHDN = GND 0.5 mA
FSEL = GND 1175 1800

Switching Frequency FSEL = Vce 780 1150 kHz
FSEL = REF 400 610

VL REGULATOR

VL Output Voltage CXBE\Q%L;V?VE\L ;’gﬁ‘; VB2 = Vrep = 1.9V, 4.8 5.1 v

¥trg§:§krjvoltage Lockout VL rising, 2.5% hysteresis 3.8 4.1 \

REFERENCE

REF Output Voltage No external load 1.97 2.02 \

REF Load Regulation 0 < IRFI < 50pA 10 mV

STEP-DOWN REGULATOR

OUT1 Voltage in Fixed Mode I\/ngAEiOc;/.;Z 2 goi\éf)N =Vce, 3.23 3.35 v

FB1 Regulation Voltage in 20% to 35% duty cycle, EN = V¢, 197 203 v

Adjustable Mode louT1 = 0.5A (Note 1)

FB1 Adj -

Threshérjt\ict))lltig’;\:l:de 0.10 0.20 v

Output Voltage Adjust Range 2.0 3.6 \

E;‘f/‘;DOW” Regulator Fault Trip 1 5 i stable mode, FBA falling 1536 1664 v

LX1-to-IN Switch

On-Resistance 550 me

s : E

Positive Current Limit 2.3 3.1 A

Skip Mode Imax Threshold EN = GND 0.45 0.75 A

Maximum Duty Cycle 70 85 %

STEP-UP REGULATOR

Output Voltage Range VIN 17 \

Maximum Duty Cycle 65 85 %

FB2 Regulation Voltage FB2 = COMP, Ccomp = 1nF 1.97 2.02 V

LX2 Current Limit VEB2 = 1.8V, duty cycle is 25% 1.2 1.8 A

LX2 On-Resistance 1 Q

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VIN = VINL = Vsupp = 12V, VouT1 = +3.3V, Vsrc = 28V, GND1 = GND2 = GNDP = GND = 0, IRer = 0, TA =
-40°C to +85°C.) (Note 2)

PARAMETER | CONDITIONS MIN TYP MAX UNITS
CHARGE-PUMP REGULATORS
FBP Regulation Voltage 1.97 2.02 \
FBN Regulation Voltage VREF - VFBN 1.71 1.78 V
SEQUENCE CONTROL
SHDN Input Low Voltage 0.4 v
SHDN Input High Voltage 2 v
EN Turn-On Threshold 0.95 1.10 \
DEL Turn-On Threshold 0.95 1.10 \
GATE On Voltage EN = high VIN-6 VIN-4 V
GATE Done Threshold EN = high, VGATE_DONE - VGATE_ON 0 V
POSITIVE GATE-DRIVER TIMING AND CONTROL SWITCHES
CTL Input Low Voltage 0.6 \
CTL Input High Voltage 2.1 \
SRC Input Voltage Range 38 \
SRC Input Current VMODE = VREF. VDEL = VCTL = 3V 23 mA
VMODE = VREF, VDEL = 3V, VCTL =0 0.2
SRC Switch On-Resistance VMODE = VREF, VDEL = VCTL = 3V 30 Q
i : V = VREF, V =3V, VerL =0,
DRN Switch On-Resistance Vzgﬁi 28\7E\F/THI|;)EL_ 1av CTL 50 Q
\'\//'ooltggec;‘f:ig;jg“me S1P- | \IODE rising 12 16 v
MODE Voltage Threshold Enabling DRN switch control in mode 2 0.8 1.2 \
THR-to-GON Voltage Gain 9.4 10.6 VIV

Note 1: When the inductor is in continuous conduction (EN = Vcc or heavy load), the output voltage has a DC regulation level lower
than the error comparator threshold by 50% of the output voltage ripple. In discontinuous conduction (EN = GND with light
load), the output voltage has a DC regulation level higher than the error comparator threshold by up to 50% of the output
voltage ripple.

Note 2: Specifications to -40°C are guaranteed by design, not production tested.

MAXIMN 7
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(Circuit of Figure 1. VIN = VINL = Vsupp = 12V, AVpp = 13.5V, VGoON =

+25°C, unless otherwise noted.)
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BT ERFIE(4)
(Circuit of Figure 1. VIN = VINL = Vsupp = 12V, AVpp = 13.5V, VGoN = 28V, Vgorr = -6V, VouTtt = 3.3V, FSEL = GND, Ta =
+25°C, unless otherwise noted.)
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(Circuit of Figure 1. VIN = VINL = Vsupp = 12V,

+25°C, unless otherwise noted.)
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BT ERFIE(4)
(Circuit of Figure 1. VIN = VINL = Vsupp = 12V, AVpp = 13.5V, VGoN = 28V, Vgorr = -6V, VouTtt = 3.3V, FSEL = GND, Ta =
+25°C, unless otherwise noted.)
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LOAD TRANSIENT RESPONSE POWER-UP SEQUENCE
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=, EN = GND 1
0 O
HIGH-VOLTAGE SWITCH HIGH-VOLTAGE SWITCH
CONTROL (MODE 1) CONTROL (MODE 2)
'1, & £ Ve, sv/div R m TR J“ £ Ven, 5vidiv
E Ed
e J —— ov . 1w
o - - VMope, 2V/div Vvope, 2V/div
1 SNE N
- o e | Vigon, 10V ' [ 1 Veon, 10vzdiv
ov [EEREEERETEREREE [ R ov
2us/div 2us/div

MAXIMV 1




MAX8728

FFLCDIEEZ/TVIER
ERA. ZHrt R

5| it B
5|8 &M by
1 GND1 ok S U177 5 A 6 EL e JR T
2 ouT1 e FE 9 2 i ARSI AS, OUTTLJ2: PR SR ERL AR i 1) SOAR T AL . OUT L T2 4 27 28 A T 0 3 8 19 i o s
3 DRVN T R R A UK s, VRANN S WL 77 1o A 0 15 AR A
4 CTL R IR g I B . VRN 2 L 7 A R Ay
5 IN eg 3R] e A0 70 EL Ao 2R R 2R R
6 LX1 W FE IR ST 29 . LX U PP IMOSFET VR, FHER S 1 5 | 2605 3 LX 1 5 HU IR S A 2 AR,
DL/ NEMI.
7 BST PRV AT B 255 1, BSTIE =i MOSFETAHIMR S B 1 B PR R . BST S5 LX1 2 [\) 34 — HOIpF i P E A s .
8 INL PHBSV L e RS 25 FIE o L6 FL VR A . INL A AU BN +7.0V £ +13.2V, INL5GND 2 [l —H
0.22nFRy M B rL 25 2%, LA R ] BE SR IC%62%5 .
9 Vi RSV MR E# 4, VL b P FBMOSFET AR 4K ) #5 Rl il L b L . SR A — R IR ) e rL 25 2 55
VLZEGND. VLREW N /MBI (= 8 25mA I HL L .
10 Vee IR ME VRS A, Voc BLE#HEVL.
11 SHDN fIGH P A RO dilS A . 24 SHDN A% HLF-i 25 1F r A i (B T REFFIVL), Ff H.GATE S| AR A = P
12 GND P b .
13 REF Bl , REFHIGND Z A4 — HO22pF b & A 4s , TEREFR th L UVLOI TR Z A% 11 B o5 28 i it «
14 FBp T FLT ZR VR 2% S A A, FBP3%E 2 55 1F i i H 45 GND 22 [A] A FELBEL 43 FE P 25 9 v o, 1% B IF A 2R 1A 49 2 A
. B A R R AT RESE L FBPIR E -
15 GNDP IEFR AT T A 4
16 DRVP AEEL A SRR T AR IR A . VRN A S T IE B A R R T A
17 SUPP IEHL AT 2 A . SUPPEEEREZRIN, R — M /NAE R0, 1nF (Y e 2 H 25 55 % SUPP % GNDP.
18 FSEL R EFES . FSEL#EREFN, TR #500kHz; FSEL#EVeclt, TAEMZ % 1MHz; FSEL#:GNDRY,
TAEHIE N 1.5MHz.
19 SRC I EIF R Y A . SRCZEMEBR &, py4EMOSFET 1) itk -
T FE T e F A ety i o . GONZ: P30 FEMOSFET [ /A 334 3 5 . 24 T S il sy 2% 1E i, GONE It 4mA
20 GON | piy e 7 JEi4iL %5 GND .
12 2N A




FFLCDIE#/TV R
EREA. ZHH B

51 BT RE (42)

E1L B IheE

21 DRN i FEJT e FE il A . DRNGZIEHEAEGON Y N R M Fe o pIWiEMOSFET W Ith . VRLIN A S L &7 I R £ o

GON L FE Bk v 981 5 % A . THROZE # 32 BEE 55 GND . [ LB 3 FE & 9 vh s, TR 1 GON R JE Bk v 1

22 THR CTLAMODE fu#FGON M SRCUi 7 JF, FFifi it DRNJTHL; 24 GONGEH| 10 x Voprft, LR . FHRAS I
& JETF R RS -

23 FBo Wi T 9019 % S ot AL . FB23% 1 28 T F 15 6 it -5 GND - [A] 1 RELBEL 3 P 265 T v i, T i S 3] 9 48 19
SR . R P Ay T A B SR T FB2 K

o4 FBN R A 2 3R 5 8% S A . FBN R 2 6t L it 5 REF 2 A1 FLBE 20 PR R 2 Y v, 15 07 P4 S ) 19 2 1Y
S . %P> TR AR Y SE T FBN K &«

25 GND2 Bt U8 T e T et

26 LX2 THERTT 8T 8. ARSI AR SR, MR TRE, PUB/NEMI.

it AMOSFETHIMR 4K 2% 1 . GATE# il A0 5 7+ i 8 1 2 o B Z (R A SR p Y MOSFET . 4 T e i 15 2%
27 GATE %@g%%ﬁfﬁﬁ ST ek e B ISR, YU Voare R IRBIGATER BRI R, THE
A cEIERSIR

o8 EN (RERA . ENOy s RO sl sy, FERES R OR 1T AT UL R 5 ENF2EGNDI, A8 1 F A 17 i A1 67 LA R T4
A e P 1 e B AE BBk v S ENWRICRLIR D SpA, TR ik B AR P JE B IR

29 MODE | & FEJF I # B e B b £ i AFIE I R . VRSN B 5 DL i3 JE T 1 R0 o -

30 DEL TE LA 2 1T SR R T OGP HIE R F A . DEL5 GND 2 [l Ede — HAA, Tk B IERK (] . JASpAR)
R JENS CppL SEHL, RWTAREAR, a3 —>20Q 9 P #PHEFEL K DEL £ 22 GND .«

31 COMP | TJHERT G IR EM K ST . TR S IR AR T

Wi 90 40 % S Bt AL . FIB 3% B ] e F 1Y 6 i 1 5 GND 22 18] 1 BELBEL 3 P 265 7P i, T L R T 0] i 1

32 FB1 oo 1 FL T

— EP PUREL. PRERRRZITAER BOND, DURHE R Bl , fEICHR 0. 2 W PCBAT M HIHZ AR -

MAXIMN 13
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MAX8728

FFLCDIEEZ/TVIER
ERA. ZHrt R

Vi AVpp
108V 70132V 13.5V/500mA
S o ’ﬁ.@
G, co L C5 C6
o7 L 0.22uF 10uF 10uF
WF T 16V 16V
= 8 VAR,
Vi Voo INL GATE
Sl Lxo } 28
C1_T 25
10uF BST GND2
16V 23%7
ouTt FB2 = =
3.3V/2A . 160kQ2
Ui cowp WA —
22uF MAXI T 100pF
63V oo MAX8728 -
Ri1 FROM
6.49K02,1%
ot ) TCON R4
3 (f——0 o e
- FB1 2 1%
R12 25 THR ® ANN———o
oo T amFoworr 29 i
1% SHON MODEF—) 14 %m & o6
= 281en T 220pF ° 22?2
c10 0 1= = VGon
01uF T DEL DRN %Y 26/50mA
L o1 20
i GON e 9
1] . SR R7
287k
R9 1%
442kQ GND FBP
1%
GNDP R8
FBN 21k
1%
R10 DRVN
1581kf/2 FSEL SuPP DRVP

VGOFF
-6V/150mA

1L TR T A B
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HRT (FrE

MAX8728 i) #1751 T /E FiL % (B 1)J2 TFT LCD B 1) 56 % flk
RE, AT WA, 12 s 1 3.3V 38 4 e g it
MLELYR . +13.5VIEM UK S5 . +28V IE ] A 2K 5 e I

A Ke-6V SR AR AR AX S FL R, i AR RSB R D 12V +10%,

TAEBIRNLSMHz, R T ol R, L2500 7o
A B RE R

1#E2Hi% B
MAXS8728% 4y W5 A1 2% F L AR H TFT LCD Bt 1) 22 i ) FRL R
Wit AR — 5 T IR AR A A R R R T e R

o, 9 g R T AR X Sl P Y ) R R R Y g B
DB A AT IR A S L . OO SN E IR AE R

B (R 3P DY BE o e R P R 9 4 R T 6 5 B L R AL A
AFEHIZER . PIASTT ST TY & 4 180° A A, KRB

THINLOWE . TR e B (3 = b el 5] B 9 4 1k
T5i(500kHz/1MHz/1.5MHz), {8 F /46 44 2 . A A 2ok
WALETE. HAh, MAXS728 655 & e IF 55 45 i s b
RSV MR RR . 2VIEUE. S35/ b B FIWT s HE 7 L
Rt 3R . B2 R IMAXST28 I T REHE ] .

FE 18 75 7%

Bee 80 1 25 E i A AR BIK 30 ) P9 38 MOSFET . Je A
FEL L 00 DX 2% PR 97t b i DA e PW M sl B B2 il . 4k
FRI R 2 U E 1 R B AR R A . PR A A
A G MO R i MOSFET /9 o 25 FE R 1 s L e . LX
5BSTZ a7 — HOIpF LA E 25, e
m%ﬂﬁﬁoR%MW@%@@%~4%Q@@M@%%
PIMOSFET, {HZXANFFRAE 8 sh#a T X A 26 A 7
B, AR T ARFRE ESR TAER, REelE N 2%
ie. BAh, BFEEIME A HEEETREEI1H D).

PWMZ#|
PWM £ Hil B i 02 — A 25 A - Tl T B LU R
R S AR SR A1 DL UE R R N 2 % 1) i H
EES. BknES U RRHRMEES . PWMEE gk
BT HEERMAE, BAEESEMIRELESR, FHLAREF"
AR . X E R FNEC B AT AR A S E R S Rl PN S
B T HAR I 8 B4

MAXIMN

FFLCDIE#/TV R
EREA. ZHH B

x1. THFE(1.5MHz)

DESIGNATION DESCRIPTION

10uF £20%, 16V X5R ceramic
capacitors (1206)
TDK C3216X5R1C106M

C1,C83, C4,C5, Ce

3A, 30V Schottky diode (M-flat)

D1, D2 Toshiba CMS02 (top mark S2)

220mA, 100V dual diode (SOT23)

D3, D4, DS Fairchild MMBD4148SE (top mark D4)

6.4pH, 1.5ADC inductor

U Sumida CDRH6D12-6R4

2.6uH, 2.6ADC inductor

L2 Sumida CDRH6D12-2R6

2.4A, -20V p-channel MOSFET
P1 (3-pin SuperSOT)

Fairchild FDN304P (top mark 304)

R2. LB

SUPPLIER PHONE

Fairchild Semiconductor 408-822-2000

Sumida 847-545-6700

TDK 847-803-6100

Toshiba 949-455-2000
LENNEH PR ESE, B8 — 85 T/EER 5 R
PWM# T . B RE RGP K8 2 PWM, H 5

RIAITR, HEPWMHILE GBS E N IE. H&d
TF R W I I BB AR AT . 76T — /NI R B 2 0k 22 AT
ERATT FoHs — EARFF IR

ENCAR AL, 22  #F TAEFEBk AR o i 2. Bk b 485
I PR A RO, WA R s R AL, AT R
ETTRAFE . AEA R R, S Ve FiL R LT 4R ¢
PRIFFEO.8A, G Bkid — LM, FEH AR LT,
il Pk o T PR 9 ) ] S AR PWM LA A K

15
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MAX8728

FFLCDIEEZ/TVIER
ERA. ZHrt R

v

Vin o AVop
= — < v
’ INL GATE LX2
L
I\ N v STEP-UP
T % REGULATOR REGULATOR
L BT 7§ GND2 —<|7 —
IN FB2
—VF - Cowe AN
ouT X1 STEP-DOWN I
REGULATOR
- SHONE onyorr —
EN
—  SEQUENCE LCD ENABLE
GND! CONTROL DEL |
|
ouT L =
¢ FROM TCON
_ FB1 THR
T M
L IS FEL 1 osciLLaToR Nl MODE 4
v e | T A
DRN
FAULT
REE | ReFeRENCE LOGIC AND SWITCH GON VW Vgon
1 TIMER CONTROL
BLOCK SRC .. .
} GND MAXIM RS
L MAX8728 %
FBN |  NEGATIVE POSITIVE T
REGULATOR |, REGULATOR | FBP) &
DRVN
L SUPP DRVP
v
GOFF p 1
g A4 VIN

B2, TYREHE A

16
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BRI FOF #7 FEB 1
HE S MOSFET W 3 1) B R K T 2.8A £ 10% 1Y 32 B PR i
[IBR,  BR it F % B & A = W MOSFET JF 2%
i L= e [ N i 5 1 o 1 [T O YN W s S
PHARAS LI A IS 5. FR I ARG 000 O 2% 1) B B 5 B 75 5
ST I E] BT, (AR MRS RS0, RS
Pl TAESUR FRGE TAE. B NIE 5224 EPWM
L s, THBR T RE TR E AR AL Y B L

3T TERER
ISR OUTIHLEAL T 1.3V, MAXS728 i B & I8 % 3 AA
ARTAERS . M TAERE T, B 18 9 25 1 FF 03 %
BRI 1/6. HIOUTL 48 5 4 i, X —
T AE AT Lol Gt B AS A2 45 561 ) R R L I

B IR [EARIF
R TR VR T 2 AR T L3R BhDAC, 5 i P 0356 v B MO
WrERAE L 22V, 401284 . HUEBhFIR] h3ms (JLEI{E),
KB P, 25 EFBIMBEAT I . K5 3hml A RBR &l 5 3h
TR VR VA FL (S L A 2 T fE 4 1) Step-Down Regulator
Soft-Start (Heavy Load)ii JE &) . MAX8728 I MK HR &
AIOUTL ([ 22 Hir A ) s FBL (RT iR AR 20) . s A
HHL TR 7 SRl T IE H e IE A AU 80% (S RIME), F4FLe T kY
50ms, MAX87284% & T b p 8, M VLHREFLASMY
FrA i .

FEWET 7

TR e % AL B ESRPWMAERY, R
JE 34 R I 98, A TFT LCD Y5 % 4K 5 % Y ik e 171 4%
LR S . SRR B Ay R 45, i R
AT AE Vi R 28VIE A . 38 I A T A I O A A
HRINAEMOSFET /5 25 by, i i HE L A 1 2 2%

PWMZ#|HEth

RETR G X FB2 5| A HL A5 5 12.0V 2 HEZE 1T LR,
A COMP it . COMPT | Y B s 35 5 W6 L P JRR LI -
W AR AL, TR ZE R Al i COMPH H 5 BEIE Wi =
L L, Rt 9 L R U (L R I R B TRBREK
AT RFERE L TENRESE, ERRENESS
BINT RBAMEES .

MAXIMN

FFLCDIE#/TV R
EREA. ZHH B

TE P EBI B A B TH i, R AR B AL, niAiE
MOSFET i, it A RS i 3 FRLRR P o« ok P JRR S P
MM BT, HER#E P AHER. — BARRRR
A5 MR AN (5 5B i COMPHLHE, - 42 ] 2 52 407 fitk
KA It RMIMOSFET . p T A LI S SR 2 Y, P SR Y i
P 52 i) FEL SRR 5 AR (D) 08 . R JR P i 1 L PR A
Ay i H FEL R AP 2 25 . K PR L % 1 e 1 U P
A FLIR S N B, K S AT i O BB R A A 4 i
M. HAR R B I MOSFET R 5 R RS -

BINFFXEE R
MAX8728 1 GATE 5 | Jl 7 il i 42 £ i A FL R 55 7 R 9 1 2%
FL IR 2 [ (19 /MR p 74 1 MOSFET, 3X S MOSFET 42 7] 3 1 .
MTF FEE T B AR IR, %R W T T R R T ER S A
VRS, SUVRUR T #5 00 HOW B . M ENCAIRH P
if, GATEM it — A4~ 1kQ HLBH iy P b o A . —
HENFISHDNZE Jy i FL -, 1 A 22 I 10 88 4k T3 R A
TR, MAXS728FF 4 F 1 1A B N FR LI IR HL K GATE .
M Voare KT MOSFET S [ TBR I, #hp 4 MOSFET &
i, WESHIRERZEF R . Voarpih s Vi - 4VET,
TR EERE, FFRPISERET . Voarp LK, H
FUEE VN-SV.

BT [ELR I
TEEE TR A9 el i R S T L R PR SE AR B .
i K B RS € SR B B R BRI A AR, BOE 3 E k. B
TR R ATE3ms AN F G2 ETF 2 i R TR . E 30
AT 28 B 1 3 20 34 1) ) T VR P (2 D S 2 TR R Y
Step-Up Regulator Soft-Start (Heavy Load)if JEE]). MAX8728
IS HLFB2 R FIWT 2 A A T R HARZS . R i e 2K T
PRARAE A 9 90% , R PREF K2 50ms B [E], MAX8728
fih 2 WOBE A4, GWTBR VL. REFAMW I A i DA & B R
JEREETE
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MAX8728

FFLCDIEEZ/TVIER
ERA. ZHrt R

FEBFRET 75
TF B 25 9 1 #38 8 TFT LCD MR 3K 3 2% 1C #2 it 1F FL U8
HL . i PR AT s S 3 A GND 2 [ ) 471 R B 4
FEFAE, ZHEMH s R0 s S # 2 FBP. HAT R R
A5 43 P2 15 B0 2 1 L L Ay 2 901 5 0 i o P
FEL 17 2% F0 45 125 11 p 7438 MOSFET (P1)FI 321 n 7438 MOSFET
(N1), #HIThRm s, mE3HR.
5 22 WOK 28 8% SR 1% 5 (FBP) 5 2.0V P HB 3 1 E 17 HL 32
IR ARSI T E M S, ) F o7 R A PR 3% 25 B B Y
EIHER@EPL. WIFNL, @i Veupp S RHLZA(C18F
Cl9)Hfr. AN CI8FICI9 MY HL K F X B ) fif BE FEL 2
(C20RICLS) ML, DUl Tl i REFBL A (R HL AT, B HEAE
KA SERER A Z M WO I . EIRGARN
TEEEWITPL. SN, Wi ERE KA (CI8FICIY)

5 fifHe A (C2LANC0) 2 [ A A & X KA FTHL. 4R
Va e B A 09 BT R ORA, AR R i T M
DU TS e W AZ A, R EENT Sl . P13 .

1F HL 7 22 A9 5 Bh B B AT DASE 3 DEL 5 GND 22 [8] 9 #h5EE
AR E, MENHISHDN 42 % & HLFi, P #RE i I
FFIRMDELHA TR, MM R EEE, GATEAE MK
HLAF . 24DELHLE KT Vepp2ht, IEHEATRMERE. B s
RERST, POPEEE L FE OB BRAE L B2V, 343 128%%, fil
EHFF R — AN R shid R . U8 shist A h 3ms (S5
), 7EUbIE2E 1 FBP R BRI . K5 3hmT LA &5 PR il
S R IR R . MAX8728 Wi Wi FBP FE, I L 31 b7 52 75
AT REIRA . A0SR Vegp I 2K T HARFRERE S 19 80%,
FHHLE T RZ50ms, MAXST728¥ & Tk A 8l, SEH VL.
REFLAAMO T A i, [RS8 b e 8 2%

ERROR

INPUT
SUPPLY

SUPP

COMPARATOR
REF
D
_ LEVEL
FFa SHIFT
0sc —{ CLK

4‘ P1

i e
C18
DRVP
c19 C20

MAXIM
MAX8728 ———————% N1 %;
GNDP OUTPUT
POSITIVE CHARGE-PUMP REGULATOR C15
L I
— 1 MAT
3. 1 HB a2 0] 1 28 Y S R AE I

18 2N A




BRI T 7%

TR SR 95 2538 H T TFT LCDARMR 3K S ICHE (it 7 Hl
U i 5 REF 2 (8] (19 FELBE 43 His 9 245 380 0 A L P
FELBEL o s [ 2% 4 H 4 FBN . FRL 7T 2 0 BOR S 457 L ) 2%
MIBEEBE T AT AR, R SR S Rl p il
i#MOSFET (P2)AE#n i MOSFET (N2), LA#ihlph e
i, WEARTR.

R B RS 55 250mV 1 P BB EHEAT . A
RBE SR T A, U R A R R Y R A AR 3 e
iy ETHE SEN2. BIFP2, REA(CLO) I RE LA %
IEFLAT . (EYR G A I B0 PRI IBT TN, Rl P2, JFal
WA GRS 68 AR AL (CL) Z 8] 9 AR X KHLA
(C16)FTHL . iR & 19 L THIE R, AR RS 5/
TR (i A TR IR, U 4% 2 AZ I B
FFARFFP2 R . N2SCHT

SHDN FIEN Ay 2 48 i o 9 HL B e 10 17 5% 38 B A IR
A, EARERE. BMERE)E, ARREMEMN2V S
BB B £250mV, JLI28 B BR G B, G AT AREA
D —AHEJashd R . FOBshI[R] 9 3ms (B RUE), fELbiH
B2 1F FBN# A S BE . PR sh AR & 1 E shid A9
TRIA AT . MAX872818 i MR FBN LI, HIW 2 w4t T X

FFLCDIE#/TV R
EREA. ZHH B

FRA . AR VEpNIRZ R F600mV, FHFLE T KZ50ms,
MAX8728 %% & T b1 81, S<iTVL. REFLASMS B A i
H TR 9 W B T 7 i

B EH KR
MAX8728 4 e s - 56 44 il £ (18 5) eht W A4S & e p Y43
MOSFET4 %, 43 % A SRC5GONZ [A] Q1 F1GON 5
DRNZ A Q2. M4 Vpgr i T VRer/28F, i BB FF 5% 2 i 4
Be. @i CTLMMODE S| i#E#1Q1. Q2. AR AR[FE Y
TAEMR (S WA TAEFEERR Y.
MODE# REFBF T 56 — Fii X . CTL 32 4 i B FH
QI ', Q2MWJF, GON#%ESRC. CTLAZHKHEFH, QI
Wi, Q2558, GON#DRN. 2 5 GONif# it % #EDRN
5 GND (8 AVpp) Z [ 1 LB . 24 Vaon R EB#| THR
LA 1OF5T, - Q27 FF 42 1 GONICFE. .

4 Vyope BBE/NT 0.9 x VRppi, FFIe# bl TR
TR FEVer, BT FEQL. WiTFQ2, GONE#ZZE
SRC. £z FMODEHMIGND Z [H] ) 4 #Bn 74 1 MOSFET Q3 &
i, f#MODEFGND 2 [A] () ML 2 AL . VCTL ) f&
WEWTITQ3, Famid — A EBSOpA HLI B JT 46 % MODE HE
A . —BHVyope KT 0.5x Vrep, T4 i LT IF
Ql. §4#Q2, GON##: % DRN. GON# it i# # /£ DRN Al

ERROR
COMPARATOR

025V
D
FFoQ

INPUT
SUPPLY

C1

-

0S¢ — CLK 16
DRVN
NAXIM
MAX8728 4| N2
GND1 OUTPUT
NEGATIVE CHARGE-PUMP REGULATOR i %; c17
E —ANA\— fEF

P4, 7 F4ef TR 3R T A S P

MAXIMN
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MAX8728

FFLCDIEEZ/TVIER
ERA. ZHrt R

GND (8 AVpp) Z [A] LB L . 24 Von F EiA 3 THR L
FER)TOFE RS, 7T Q2 H.GONAEE 11 M HL «

KWLCD g LCD AL F i Btk A0, 285 1F FF e 4& At T
fE, DZLARHE: K, GONEE N F4mA L B )
GNDJHE . an5id 1k DRN HLBH K DRN #: 32 2 AVpp sl 75 —
m TR AR, QK AR E Sl . b TRk
e & S, W20 7E DRNFLPH b B B — > 08 AR 8 (18 1
FD6). fERshidfE, Y4 GATEX S| GATE DONE[]
PR, BE4mAFBFIEAIQL.

LT ERF (VL)

MAXST28 P B £k MERa FE 4, INLAEZk R FRas Mo A .
ABEATTVHIB2VZIE, iR E RSV, ERE
& N FMOSFET R 4% . PWME il #% . FL o 22 3 17 2%
PAR B AL b . SR ER TR A 25mA . R R/
IpFi R 25 VL 2 GND.

HI/ERE[E(REF)
FEMER R RIARFRE B2V, JE IR R D S0pA (S 0L 4
T TAEHRFPERRSY) . Voo s B ERL L S AHL & . REF
FNGND 2 [8] 432 0.22nF 55 % i B HLZR

FFIEFE(FSEL)
B FE U8 15 2 A0 T R R T g8 2R I E — N B R e . @
FSEL#i A 51 BIEFIF MK . 3 WMRPEFSEL# # 5 X
I E W IT AR . A T AR R (1.5MHz)idE & Jo1E R
W /NB R, B TIPS IEE RS I, St — SRR .
AR TAE AR 2 (S00kHz) A] ( #E ML R R R B e fE, DI K
T R AR A 23 (8] AR AR
h T BRAR S ARMS HLI, B4 I8 5 25 F0 T 1R R 1Y 4% TAE
FE180° AR T =X, %4 Foi/r R B DAY S A L2 .

20

LEHEF

24 MAXS728 114 A B3 1 B R (REF) i F R A1 81 (UVLO) ]
FR, H.SHDN NZ#HE Tl BB 8IT0E TIE.
IER A kB Fa E T, A5 (LFB1 M BEAG I B% . 24 ENAN
SHDN ¥ hZ 8 m i, If HREFm THUVLO RS,
LRI A TAE. — B Al Z A 8 e g,
MAX8728 {fi fi FBN g & 6 I Fi, % 0 g A T 56 48 Tl B2 ke
FA LT A B P9 30 L JEJT IR PL IR GATE . Y Voate B 2
MOSFET ) S@ TR LRI, 4 afp 14 i MOSFET R ,
W B TR T 8.

2 Viare 235 GATE DONE[TRRES, MAX8728 ffi G Ft i
TR I e B AR . TR SRR B R RIS
Joi, {8 REFB2 B A M L . FE AR B DL S A A P B 3
P DELEAFTHE, Vppr &M LbHA. B VpgLBEEKRT
1V (BLBE )R, MAX8728 {4 fits 1 L fa 22 Al i & - 5 425 4l
B, IEF R AR E L, (# BEFBP R A .

B EB #=
EN = SHDN Yy 22 $5 A1% f -, 50 4 2E AE i g s A B3
MAXS728% |1 JH R 15 . IEFHRAT R . TR, HA
TFRAERIRE S FER AR DR o BT R TAE . HA
24 SHDN Ay 2 AR HEL TN, 0 R e A e s g e P 8 vt
B, B AL R SR Y A LA

FSEL SWITCHING FREQUENCY (kHz)
GND 1500

VCC 1000

REF 500

MAXIMN




FFLCDE=/TV B AT
A, ZHHEIR

REF
SWITCH CONTROL
SuA

MAXIN
MAX8728

DEL — FAUCT

SHDN
Q4 }—‘
EN

GATE DONE

3 SRC
05xV, -
. GON
%R
y e <
R )_{ ©
+
50uA
d} REF AmA |7 L DRN

2
R:

THR

T T

MODE

B, TFREERI DI RERE ]

MAXIMN 21
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MAX8728

FFLCDIEEZ/TVIER
ERA. ZHrt R

A E R

HEREE TERE T, AR MAXST728 DU AN 35 2 (T HE 8 45
Ay BEFEVRT A 1E R IR A 7 R A AR ) R A AT e — B
H R R AR T AR TR, DU MA X 8728 84 716 P 50 e [ 7 s
Ao Q0 AE B S IS A S PR ) P (B TR SOms) & A fif
PR ECBE 51, WIMAXS728 & Tl B g AR a8 . an SR s
B W TR s — A HAT R SR B (LCD#BE) ,
MAXB8728 ¥ K VL. REFLIAMS Fr A, [FIA S B i
FEVE T #% . MR HERR ), @It fik & EN 2 SHDN = & #7 I
HIEBRLCD M BiF , HEHGSILCDE IR . IR fipE
EHBEEEYRSER, MMAX728 XM VL. REFLL4H
AR . — HEEEHERR, WAk % SHDN =% & 37 i
B B TR AR 47, B A sh R

AT AR
AT AR5 T BB T By 1E MAX8728 3 #4 i B T #E 3L K .
Sii A Ty = +160°CHT, i B 12 At S Rk % e fr 4P
KRR ME Z ST, AR A, S FETR
FEMK2915°C), MAX8728 H sh T o fir 7 LU .
P B AP I RE R AR S R PR APl g . S AR
B, S5 ARERIE T = +150°CHY i KX {8 .

RITH B

FE EV T agig it

FB i 1E

TR LRI IR S = RS R RURME (L) IfE A

A (pea) LR B Rpe). FAIAKXEE -

E(LIR), &2 ARSI (E B IR -5 B S AL R e

LIRBUE ORI, B ZR AR B, e S EUR

£ 5 FE AT 0 (9 B0 - ROSTRTB G 2 T Y e 1 o —

MEAE30% 1 230 FRL I -5 R L 3L P (B (LIR = 0.3)4k, X
£ PEL R e i PEL I LU SRR A 11548 -

Lourt = Vouti x (Mn - Vourt)
ViN % fsw x louTimax) x LIR
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HilouTiouaxy 2 B BRI I B R {E . FSEL#EGNDRY,
PRI HR fqw A 1.5MHz; FSELHEVclt, FFRMiHfqw A
IMHz; FSEL#EREFRY, JF M % fgw A1500kHz. HL (A
HRELRAEF G, PO T e, SR A
FRCRIR BN RAE . NREBYE R /NG BRAIREA, (H%
EEBEK, SWKEHo. BERBCE. 5—Fm, K
HURME IR R R0E, ([HFREHIMNY LR, TR by
IMBEPERFE, A TTHCTH 7K A U FL It e Sk 1) A4k -

PR JE 0 D PR 30 A0 200K T 06 i L PO, e PR PR T
BAKIT:

Vouti x (Mn - Vourt)
fsw x Loutt x VN

louT1_RIPPLE
2

R B B R YRR, R R U P B R AT RE /N — 2B
FET R RS EOR A ATSR T, W43 B I A B T RE AR 1Y
AR FE LR . BRI R ROl WO R R, LR
TER R R WY . R MO 4 F A B 400 o M 7
EMIPA R IF R BTE R £ 50«

louT1_RIPPLE =

louti_PEAK = louTi(MAX) +

BANEE
B A U8 P T e o L O e R PR, B by R Y
o TR B BT 51 A i AP AT FL R A0 . X LU 5 A D8
g FEL A SR AR Bl i A S0 P A A R K, T AN AR
PR AL A E R IR 09 . 0 A BRI E T RMS
AL (TRvs)

JWXH1X(WN- Vourt)
ViN

lrms = loutt *

w2 E IR Rvs = 05 x Iourt, KEFEVIN=2 x Voum B -
REZFN AP RFERERE, FAERERIERIL
LR R TR LT - A AR A A 1 A P B R E
IO7 15 B A B R 07 28 L X B 1 RMS i ALY >, T FHIR
TH10°CHI R A LA -
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B B FILFE
H1 T MAXS728 f i [ i 15 i pH wB b, RIE, ZEHFAT
e B AR i L LA AT PRAUE RS E TAE . SR, SCBRHLA
AT A5E 250 5 K FELBEL (BSR) 2 368 35 1 i A i L1 50 8 P I B 265
M B2 7 A SR . LTS i e AR 40 S0 P P A I 2 B3
SORHE i A AIESR
B PR P £ R R A LA i PR AT B PR AR AL BT
SIE ALY FLFTI AR M P 7 72 LA ESR W 3 7 A2
Ji B BT 5 1R Y 200 -

VouTi_RIPPLE = VOUTI_RIPPLEESR) + VOUTI_RIPPLE(C)
VOUT1_RIPPLE(ESR) = louTi_RIPPLE * RESR_oUT
lOUT1_RIPPLE

8 x Courtt x fow

VOUTI_RIPPLE(C) =

Hhlour) rippLe M€ UL FESE I 1548 HEL R IE R A)
Cour1 & fith L2, Rpsr ouri /2 fil th A Coyr IWESR.
FLFR, HBOP T H0.6A. AR ETH PR ER
FESCHE H33VEIFHEEN £1%, B4, RIEESHEE
B i%/NT66mV . B 8 ESR SUE AL 28 SUE /N T S I 20
FHI50%, 2, ESRIV/NTSSmQ, it B2 M KT
L5pF, DL 2 S g0 i R i 225K . BT s o B A H
B EHE TESR M 10mQ (345 PCBAT £ HL ) 19 22 pF L2,
Gy il RO R EOK
AP BR BB REET, B R E T S 0 i R A FIESRIA
SR HL R RS N v A . R wh R e R R A E R A
AL ESREIHE MY HL B ik LK A IR i) R 25 00 P Ja %2 iy
SHERHE N BAM ETE. FIRTESRZ S RBA%, DL AK
HAZEGR R R, GBIt KA ERFE S A, 7
K NI4T R :
ESR By Bk i, i 9 J38 2 97 2 B R 4 L PR ESR ) BRI 48 :
VOUT1_ESR_STEP = AlOUT1 x RESR_OUTH
FL 51 A s kT R TR Bk BRI, W
AR A5 R 22 DA R R R S HU R R

2
Lout1 x (Alours)
2 x Court x (VIN(MIN) x Dmax - Voun)

VOUTI_SAG =

MAXIMN

FFLCDIE#/TV R
EREA. ZHH B

FL 1A T R S B e PR
AR B H PR Y R

Lourt x (Alouty)®
2 x Coutt x Vourt

VOUT1_SOAR =

PR SRR B B U E T, FE2A USRI Bk #AR],
FLAESR 5 1) L R BRAS 7] DA Z0E RiE, HERE . 1271
B3 51 }40.2mVA171.6mV.

ER—RE
MAXST728 [ & JT KR T Zm s e i ae . BT HFFRE
AR B A R A A2 ) A B AR 9 IE 1A B L, A
BEAE R 2 B0 R e O X R AR . Gl R, 2A A
He AR AE W] AR St S 5 A PMOSFET TAE

WHEBERT
FEOUTIFMIGND Z [8) % 2 — /> FL BHL 43 F 41 I8 15 g 3 FL
HEE 7 EA Ok E#: 2 FBL. RI12 (FBIZGNDZ
[ {1 HL BHL) 76 SkQ AT 50k Q 2 [ B, 2R H R A AKX+ E
R11 (OUT1 £ FB1 2 [a] fy BB -

R11 = R12 x (542!Il -1)
VeB1

H, VEg1=2V, Vour AIE2V £ 3.6VIERE N A . FB1
FIGND 2 [8) 3 4 — N /N (B0 . 47pF), A B T RAK
FB1 A e 7 A RS

FER T AR

R

EFR T s PR RGN A B PR R A I (LU DL R B

RSN EE ST E AN eSS AT R g S aiNEY & N

R At RRAE T o 2 N T AR i R R SO .
b, BB EYIIR AT A SR .

BRI ARSI SR R E T
CEN (=1 A N NS 9. < AT 4 NG 7 N T
BRI, K AT LA/ FEL R PAY A S 8 R D R 1 R
BRAOTPRAIFE. SR, K HL B RORE 5 2 T 2 1 B
RE RS 22 14 £ Pl [T i, R RZ 394 DR ) B RS 484 i e JE P
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AU T2RFIFE . /INELJRAE AT g/ NI B R T, (H 23 38 K HL T £
PRI LR . PN 7 BT BRI . BRI AR
AR 2% 0, e B e ) LB

A R AP SR — A ELIR, B il 04 i H R
VE(E SO HLR 5 2 B AR R LB . R, LIRER
0.2 22 0.5 T = 719 2 FL 88 R R P 5 2880 5% mT DUIRUA S B 1
A . MR, I B A H G AR ) A2 AR 1 DA B
RIS Th AR e A E, HTLIRE, Sk
ERRE . IR AR R, AT R R0, DA
/T 5 1) £ B T 5 a3 K 2 Pl AR . R L R BN,
DAT HE R HL R, DAL /N (B LT, AR AN B 1 T 2% 0 2 110
PAAE . AN e 0 2 LCD B v (A I 3 1 v FEL A
&, BAELIRATEEG K2 052 1.0.

PSR R PE R e, SRR B v FTBUATG B R R, DA
{5 7 SR T AR X ol P 3R A5 B v A R0

i) A LT r ACFL (V) %k%tﬂﬁ?ﬁ(lAVDD(MAX))‘ il
BIRCEryp, WE M TERFHEH N Z), 46 5
e E M LIR, ]Il 5 H oA

MiN ) Vavbb — VN (nTYPJ
VavDD lavDD(MAX) % fsw LIR

LavDp = (

FEIE 4 1 LR R B 18 — A R R E . R RE &
SPPE G DA R ST TR PR A O il R R A 4 TAE
BRI ERCR (v » i‘l“%:%/J\ﬁ)\EEEVIN(MIN)TE/‘J
K H A B
lavDD(MAX) % VAVDD

VIN(MINY X MMIN

THIZ AR R S0 P 0T R R A FRL AT -

INDCMAX) =

VIN(MIN) % (VAVDD - VIN(MIN))

|AVDD_RIPPLE = 3 v :
AVDD % VavDD * fsw
| | |AVDD_RIPPLE
AVDD_PEAK = INDCMAX) + — 5

B, JR Y 4 78 RN B AT MA X8 728 I LX 2 PR it . K T
IavDD_PEAK> FREBEAAIE BB K T InpeMax): N
TR SR, W ERBAEE/NT0.1QMH .
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BRI LT s B 287 TAF R, e R R (Lavppviax))
500mA, HiHELE N 13.5V, i A EAYSEE 12V
LIRHRO.3, % TAESHIRELIH95%.

12V )2 (13.5V - 12V) (0.95

~ 6.4uH
13.5V 0.5A x1.5MHz 0.5

LavDD = (

LB A ML FE LR MECL0.8Y), T A ST 5CE 90%
AT

0.5A x 13.5V
10.8V x 0.9

INDCMAX) = ~ 0.69A

I FEL AL AT (L FEL O A -

10.8V x (13.5V - 10.8V) 0034

| -
RIPPLE = 8.4uH x 13.5V x 1.5MHz
|PEAK = 0.69A + % = 0.81A
B B RS TR

S R R S R PR S LA R LA ST BRI
ERAESE, PAK A BIESR 5 #9BH S0 -

VAVDD_RIPPLE = VAVDD_RIPPLE(C) + VAVDD_RIPPLE(ESR)

lavop { Vavbp - Mn)
CavbD k VavoD X few J
VAVDD_RIPPLE(ESR) = !avDD_PEAK X RESR_

, and

VAVDD_RIPPLE(C) =

H P Iavpp prakie VEAE LB (2 W T e i it
BEEFERRSY) . X TR A, ok f R S Pk T
VAVDD_RIPPLE (C)- [ B 38 [ 2% pc i 4 L 2 76 0 HEL R
FERRME.
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i AP T R AR IR A A PR R LR R M, B ARTE A
ICHYMEFS . b T — s i 22 B A IR fT R, Wit
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JEIR T ol W E RS S — MR U e, A
bR AR EETE NS . EE, AR LUK
T T AR BRI P

BEhR_RE
MAXS728 [ s e i R T B m e . T R
e B A B 0 R I ] DL BB IE B, R A
REHY R, HEESEAEEERE. W%, 1AF2A
{14 14 4 3 AR B RT DAAR S U E 5 A BMOSFET T AE

B FE [EIEFE
FH HE V815 25 0 % ) F P 38 3o 6 3 (V A vpp) FIGND 2 [R] {1
HL B 43 0 6% 98 T, EL R B 0 R X 4% 1 R0 il Sk
B2 (£ LI 1). R2E10KQFISOKQ 2 Al . % F o4
{IHERL:

Rl = R2 x (féﬂﬂll -1)
VFB2

Horp, Vegy OF 3817 &7 9 ) 4531 B <) N 2.0V. RIAIR2
N ICHUE -

M
B Rcomp (B THRIR3) I B M WU s 3 e, AR AL ARG
WSR2 Coomp (BT HIC) R ER A HE R, L
PREFPRHE RO REE TE
X RARESR A i h L2, AR I DAR 24 SR 1948 E 9 4
A APV F i 28

250x My x Vavpbp *x CavbD

Lavop * lavDDmvax)

Vavbb *x Cavbp
20 x layppmaxy * Rcowmp

Rcomp =

Ccomp =
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FFLCDIE#/TV R
EREA. ZHH B

AR A RS N, ATRL20% Y 2 K B Rcowp
LASO%H9 5 K 84 Coomp, 7 L2 250 B 31T -

BIER
EFERE T SRR
T ARATR T RE R AR, A il R Y R R R B R
PN RS UR D AR
A T IE R SR
VGoN - Vsupp
Vsupp - (2 x Vp) - (IGoN x Rerr)

npos =

A npos B IEFLAT AR A, Vo I FLAT 2% 14 it F
F, Tgon 2 1 FLA 2 it R , VsuppoA FEL Ay 22 11 19 4 Y
RLJR LT, V& FL 2 AR 9 IE 1) B, Rpppi2 FL AT
FIFRIA R AP (10Q, HLR{E).

TR T AR

-VGoFF
Vsupp - (2x VD) - (Gorr X Rerr)

NNEG =

Her: nnpo AHMAREE, Voorrie A =5 Bk,
Igopps2 T L fa7 5 i HH L

ERAXIBE CRARB R, AR5 AR

THEE
IR CHLA (Cy) o] AR SR AR BT, 3 K % S K BhRE U7 .
{HYME AR RE —ERE G, X A a8 10 2
BT HA, RN P EB I e FLBE RN AR A P BT IR <2 T VR BH
B TFRR . B TR R E M RKERN S,
KO ApFRY B A Y RER I Ho il 12 B0k, KA
FEHEMIRT:

Vex > n x Vsupp

Hen g REA T ENHREL.
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HTLCD# R a5/TVI#ER]

KA. ZHHEIR
BITRE B &

/N PR A T PR AR L PR TR S . B R e rR A AT DA

PG H 00, ST RAS IR . R P 20 5 4
i

(npos + 1) X Vsupp - 2 xnpps X Vb - VouT_PoS

VRIPPLE_POS = .
C
5 _Cx_pos
Cout_ros
v NNEG X Vsupp - 2 XNNEG X VD + VOUT_NEG
RIPPLE_NEG = NEG
Cx_NEG
CouT_NEG

Hrh, Vour possE IEHAF R HHE, Cx posiE IE HLAF R
() KHLZE, Cour posiE: IE HLMT 3 A FL2Y, VouT NEG
S LA AR S, Cx NpcE PO R ) R ALY,
Cout _NEG A 7 HLfi 2% Y i 1 FRL 2

HHEBERT
1 38 % $2 4F SRCHIGND 2 1] {1 FELBH 43 H 9] 2% 18 7 1 FeL 7o
RIS L, HCHLBE 43 R 2% 1 Ol Sk B2 FBP (1)
Ay FEHLBHRTPHAE B, 78 10kQ 2 30kQTEHE N EHL. R M
THNA XTSRS

R7 = R8 x(fﬁiﬁi-q
VP
HFR Vegp = 2V (JLRI(E) . FERT P 538 il — A4S/ 25 25 (19
Qs 10pF) A BAR Jhk 1o B A1 iy 1 e s
3 B ARV gopr M REF 2 8] 1Y L BH. 23 F 4 18] 19 67 L fmf 2R
B L, EC R BE 43 FE 2% ) O Al Sk 32 FBN (D) .
ROFE3SkQFIO68kQ 2 [Al 3k #E . R H T A AR ITHRIO:

R10 = R9 x JEBN = VGOFF
VRer - VEBN

,ﬁ\:':':', VFBNz 250mV, VREF=12V0 %g{f%ﬁ/‘]% REF
{CREMR IS SOpA BT ELIR , RORAI/INT 35kQAYHLRH, DAFKTE
15 T REF it RE & (4t 19 0 B FLAL -
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PCB 7 /a3l

fF 40 PCBAR Jay ot LB Y IE 0 TAE R 2. #BA DL o

AT S22 PCB AR J&) -

1) KA DC-DC e 2% A LB . 8 DL R i HE FEL R
HEHMABRARLX . GND_3| ik E, R EER/N
KEFAEE RS W FRERET S, KB AR
IR T A A IER B ICIINS |, WLLXL. H,
SRIG B AR IEAR , e 3 S H A AR
5 H v R () 5 R R IR A R M FEL R e P
WIEN, WMk EAN k. HEEZRED2). Xt
TIEVETRE, A K R 2 A FL A 1Y IE AR
Tk, WemE, ICALX25 . GND2, % A 2
(9 B 5 A b K R BRI R A FL A Y IE AR T 48
2t iR, i TRAEDD. W EANIER, &5l
T Ay L 2 RT  A RE 2 R R ] . SR A HLSE Y
A R IR R JO 1, TE R H I A e 1
WAL, R TCER R TE, MR ZA IR T AL, DA
ot/ BEL EL AT FEL G

2) N B R TR 25 01E — AN T R M (GND1), A% AR
iy LA R AIGNDL 51 . SR AR AT RERE . TE AR
LR o/ AR E X S S| R — . FIRE, W
B I A 2 — S I 5 (GND2), ffEh A, Hi
FL 25 B b i FIGND2 5 . LB 438 A T 3% i i A 2% 5
B, DABRERCR, FRAKH S0 fe e R0 . )
HE— AR Z(GND), HGNDSIE. Frfg s o K™
Z& e dbin . COMPFIDEL HL 25422 b ity D 2 #3 1F JRC P A 441
SRR A, 1% M2 T A T AR R DX AR T AR X
WKL 2t fLiE R 2R B RS, WERMSE
B, B =S W E SR E RS RSN R Rk
#EHGND1. GND2HIGND . Bt 4h, XE65 By
2 2 AR R T e .
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EREA. ZHH B

3) FTAE R 43 R A 1 H BEL S R AT RE S T AR B 19 B 5 | R 6) R HE W /NLXTFNLX2 T s A R <, i H 2 8 5% 1.4
HE . AT ER O ST 2R M R R A T SR B i A B LXTAILX 25 s 5 Je st 5 (FB1. FB2. FBPHIFBN)

TBHL, Bl MFBEI L& b # BUF KM 1 K 2% DLRBLI . A AL BEOE, BT DA R R AR R
T SAF LR MR AR R BRI LXL. LX2. NMAXST2SYP (0% th T — A~ IE 09 LB B A SR 52 ),
DRVPx{DRVN. VE Wit 52 .

4) ING|IATREF 5| A 25 i FL A0 I R T R S e 1R 42288
INL 55 i L2 19 42 b I 2R 1 98 51 2% B # 5 GND 5|

3 BhHEE
5) MRS IRAEBRS WL, it A B RN ALER & TRANSISTOR COUNT: 6752
B, RATHETE. PROCESS: BiCMOS
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FFLCDIEZ/TVEERT
FRA. ZHHAER

#EELEEE)
R FORHR AL A S5 R T BE AN R Bl (MR, AT fedlr i 35 MRS B, 1% i) www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L _5x5 20L 5x5 28L 5x5 32L 5x5 40L 5x5 PKG. D2 E2 L. Joown
SYMBOL| MIN. [Nom.|mAX.| MIN. [Nom [MAX.| MIN. [NOM [MAX [ MIN. [NOM.|mMAX | MIN. [NOM.[MAX. CODES MIN TNOM T WA | MIN. TNOM T MAX] £0.15 iE&JDv?ED
A 0.70]0.75]0.8010.70|0.75[0.80{0.70{0.75]0.80{0.70 |0.75]0.80|0.70]0.75]0.80 T1655-2 3.00 | 3.10 | 3.20 | 3.00 [ 3.10 | 3.20 o YES
A1 0 |0.02[0.05] 0 Jo0.02]0.05] 0 [0.02]0.05| 0 [0.02]0.05] 0 [0.02]0.05 T1655-3 | 3.00] 3.10] 3.20| 3.00 1 3.10 | 3.20| = NO
A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 | 3.00[ 3.10[3.20] 3.00 | 3.10] 3.20 *x NO
51558 oo o[ sa[SR[E A B [E o[t [E s s [Eooferg] o [20fsto[s20[ac0]s0]a20] ~ | vES
E 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 120554 8.00]3.1013203.00]3.10|3.20 il NO
o 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T2055-5 3.1513.2513.3513.153.25]13.35| 0.40 YES
ozl - T - Tozsl - T - Toasl - T - Tlozsl - T - lo2sloasloas| |T72855-3 |3.15[3.25[335|3.15[3.25[3.35] =~ | YES
L Jo.30]0.40]0.50]0.45]0.550.65]0.45]0.55] 0.65]0.30] 0.40] 0.50]0.40] 0.50] 0.60 T2856-4 |260]270]2.8012.60270]2.80] * | YES
) oo T T T T - T -T-T-T-T-: losolozloso T2855-5 |2.60|2.70|2.80]2.60 | 2.70 | 2.80| ** NO
N 16 20 28 32 40 T2855-6 3.1513.25|3.35]|3.15|3.25| 3.35 *x NO
ND 2 5 7 8 10 T2855-7 |2.60|2.70[2.80[2.60]270|2.80] = | YES
NE 4 5 7 8 10 T2855-8 |3.15]3.25(3.35|3.15(3.25|3.35| 0.40 YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 T2855N-1 [ 3.15]3.25]3.35[3.153.25[3.35] == NO
T3255-3 3.0013.10(3.20]3.00 [ 3.10 [ 3.20| == YES

NOTES: T3255-4 [3.00]3.1013.2013.003.103.20| ** NO
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T3255-5 [3.00]3.10{3.20{3.00 |3.10{3.20| = YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255N-113.00|3.1013.20/ 3.00 | 3.10{3.20{ = NO

T4055-1 3.20(3.3013.40|3.20 [3.30|3.40| ** YES
**SEE COMMON DIMENSIONS TABLE

3. NIS THE TOTAL NUMBER OF TERMINALS.

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

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

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

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.

& WARPAGE SHALL NOT EXCEED 0.10 mm. @B DALLAS », I
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. [~ SEMICONDUCTOR /I’IIJKI/V
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

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

& PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
'APPROVAL DOCUMENT CONTROL NO. ‘ REV. ‘ 2/
2
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