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530, 4A. BEEEDC-DCiTE8,

AN E I FEIFX

ABSOLUTE MAXIMUM RATINGS

IN O GND...oooiiiii -0.3V to +18V
EN 1O GND. ..o -0.3V to (VIN + 0.3V)
[Xto GND............. -0.3V to the lower of +18V and (VIN + 0.3V)
LX to GND (for 50ns) ....-1V to the lower of +18V and (VIN + 0.3V)
PGOOD t0 GND ..ot -0.3V to +6V
Vpp to GND............. -0.3V to the lower of +6V and (VIN + 0.3V)
COMP, FB, SS to

GND .o -0.3V to the lower of +6V and (Vpp + 0.3V)
BST 10 LX i -0.3V to +6V
BST to GND ... -0.3V to +24V
BSTtO VDD wvvvvvoiiiieeeiieee -0.3V to +18V
LX' RMS Current (Note 1) .oooiiiiiiiiiiiece 0to 9A

Converter Output and VDD

Short-Circuit Duration .........cccoeeiviiiiiiiiiic, Continuous
Continuous Power Dissipation (TA = +70°C)

16-Bump WLP (derate 20.4mW/°C above +70°C)

Multilayer Board .........cccoociiiiiiiii 1500mW
Thermal Resistance (8Ja)(Note 2) ....c.oooovviviiiiiiiiinnn 23.6°C/W
Operating Temperature Range ..........cccccceeene. -40°C to +85°C
Junction Temperature (Note 3) ......cccooiiiiiiiiiiiieen, +150°C
Continuous Operating Temperature

at Full Current (NOte 3)....ooivviiiiiiiiiisiieeeee +105°C
Storage Temperature Range ...-65°C to +150°C

Soldering Temperature (reflow) ........ccccooveiiiiiiiinnn. +260°C

Note 1: LX has internal clamp diodes to GND and IN. Applications that forward bias these diodes should take care not to exceed

the device’s package power dissipation.

Note 2: Package thermal resistances were obtained based on the MAX15066 Evaluation Kit.
Note 3: Continuous operation at full current beyond +105°C can degrade product life.

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

(VIN = 12V, CypD = 1uF, CIN = 22uF, Ta = Ty = -40°C to +85°C, typical values are at Ta = Ty = +25°C, unless otherwise noted.)

(Note 4)
PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
STEP-DOWN CONVERTER
Input Voltage Range VIN 4.5 16 Y
Quiescent Current N Not switching 1.1 2 mA
Shutdown Input Supply Current VEN = 0V 2 6 uA
ENABLE INPUT
EN Shutdown Threshold Voltage | VEN_SHDN | VEN rising 0.7 Y
EN Shutdown Voltage
Hysteresis VEN_HYsT 70 mv
EN Lockout Threshold Voltage VEN_LOCK | VEN rising 1.7 1.9 2.1 \
EN Lockgut Threshold VEN_LOCK_ 200 mv
Hysteresis HYST
EN Input Current IEN VEN = 12V 0.8 2.6 5 PA
POWER-GOOD OUTPUT
PGOOD Threshold VPGOOD_TH | VFB rising 0.54 0.56 0.585 \
PGOOD Threshold Hysteresis | *FG00D- 15 mv
HYST
PGOOD Output Low Voltage VPGSLOD— IPGOOD = 5mA, VFs = 0.5V 35 100 mv
PGOOD Leakage Current IPGOOD VPGOOD = 5V, VFB = 0.7V 100 nA
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 12V, CypD = 1uF, CIN = 22uF, Ta = Ty = -40°C to +85°C, typical values are at Ta = Ty = +25°C, unless otherwise noted.)
(Note 4)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

ERROR AMPLIFIER

Err;c:ség%lgft;nce gmv 16 mS

Error-Amplifier Voltage Gain AVEA 90 dB

FB Set-Point Accuracy VFB 600 606 612 mV

FB Input Bias Current IFB VFB = 0.5V or 0.7V -100 +100 nA

SOFT-START

SS Current Iss Vss = 0.45V, sourcing 4.5 5 5.5 pA

SS Discharge Resistance Rss Iss = 10mA, sinking 6 Q

CURRENT SENSE

Current Sense to COMP

Transconductance gme 9 S

COMP Clamp Low VFB = 0.7V 0.68 \

PWM CLOCK

Switching Frequency fsw 450 500 550 kHz

Maximum Duty Cycle DmAX 90 %

Minimum Controllable On-Time 150 ns

\S/I;l:c:;/ Compensation Ramp 840 Y

ilrzzitfgénpensanon Ramp VSLOPE Extrapolated to 100% duty cycle 667 mV

INTERNAL LDO OUTPUT (VpD)

VD Output Voltage VoD lvbD = TmA, VIN = 6.5V to 16V 4.75 5.1 5.45 Y
lvDD = 1TmA to 25mA, VIN = 6.5V 4.75 51 5.45

VpD Short-Circuit Current VIN = 6.5V 30 90 mA

VDbD LDO Dropout Voltage IlvDD = 5mA, VDD drops by 2% 100 mV

\T/r?zslj]r;clisrvoltage Lockout VUVLO_TH | VDD rising, LX starts switching 3.7 3.9 4.1 V

VDD Undervoltage Lockout Vi

Hssl?teresis ° IL—|J¥|§_ 150 mv

POWER SWITCH

LX On-Resistance High—s.ide switch, ILx = 0.4A 40 o
Low-side switch, ILx = 0.4A 18.5

e sy | e :

Low-Side Switch Zero-Crossing 021 A

Current-Limit Threshold

High-Sidg Syvitch Skip Sourcing 058 A

Current-Limit Threshold

LX Leakage Current VBST = 21V, ViN = Vix = 16V 0.01 LA
VBST =5V, VN = 16V, VLx = OV 0.01

Maxim Integrated 3



B3, 4A. BEEDC-DCIFT 8,
ISP EZ S
ELECTRICAL CHARACTERISTICS (continued)

(VIN = 12V, CypD = 1uF, CIN = 22uF, TA = Ty = -40°C to +85°C, typical values are at TA = Ty = +25°C, unless otherwise noted.)
(Note 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

BST Leakage Current VBsT = 21V, VIN = VILx = 16V 0.01 pA
BST On-Resistance IBST = 5mA 10 Q
HICCUP PROTECTION

21 X
Blanking Time Soft-Start

Time
THERMAL SHUTDOWN
Thermal Shutdown Threshold Rising 160 °C
Thermal Shutdown Hysteresis 20 °C

Note 4: Specifications are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by
design and characterization.

AT (E451%
(VIN = 12V, VouT = 1.8V, CvpD = 1uF, CIN = 22uF, CouT = 47uF, Ta = +25°C (Figure 1), unless otherwise noted.)
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
100 = 100 " " o 100 o
oy Vour=5.0V g Vour = 3.3V Vour =50V g £
Vour=3.3V g b 8 2
| 1 | X g — 8
90 — 5 % _—1 —T = % //’__/4_—___ £
— = ¢ X —— —
== ~ — [} VouT=3.3V
= 8 M= A N T F = our =2
= = 8 el i !
] ) Vour=1.8V ) Vour =25V
= 7 Vour =25V ygyr = 1.8v & = Vour=1.8V
= Vour=1.2V = Vour = 25V = -t
£ our="1- () ouT=2. Vour=1.2V ]
60 '/ VO T= 1.2V
50 60 60
I VIN=5V
4 50 50 L
0 0.1 0.2 0.3 0.4 05 05 10 15 20 25 30 35 40 0 0.2 04 0.6 0.8 1.0
ILoAD (A) ILoAD (A) ILoAD (A)
EFFICIENCY vs. LOAD CURRENT LOAD-TRANSIENT RESPONSE
100 s ; ; ; B
% I g R S % Vour
‘r\\\ 100mV/div
I~ I
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e Vour=1.8V | ———————— |
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75 : o M 1A/div
ViN=5V I
70 | : s 2o R
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ILoAD (A)
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(VIN = 12V, VouT = 1.8V, CvpD = 1uF, CIN = 22uF, CouT = 47uF, Ta = +25°C (Figure 1), unless otherwise noted.)

LOAD-TRANSIENT RESPONSE

IVAX15066 toc06
- ——

LOAD-TRANSIENT RESPONSE

MAX15066 toc07
e

. 4A. BEEZDC-DCTras,
AN EINZEIFX
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%)
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s J\“. 100mV/div R, 100mV/div
: P : AC-COUPLED : AC-COUPLED
.@___..?_.7__? ﬂ. v | - s BEL l
I i T out : 3 : ouT
1 oaddiv R | ey ondiv
100ps/div 100ps/div
SWITCHING FREQUENCY
LOAD REGULATION FB SET POINT vs. TEMPERATURE vs. INPUT VOLTAGE
0.6 5 607.0 8 525 T o
g 606.8 g 1A LOAD g
05 //é 606.6 g 515 E
S Tp=+85°C
£ 04 y 606.4 s A=+
2 // < 6062 ——] =™ Ta=+25°C
S 03 4 = 6060 / = v
— [ )
2 605.8 A T 495 A
5 02 /// & T
2 0 /, 605.6 / Ta=-40°C
01 A/ 6054 W 485
/ 605.2
0 605.0 475
0 05 10 15 20 25 30 35 40 -40 -15 10 35 60 85 45 6.5 85 105 125 145 165
1LoAD (A) TEMPERATURE (°C) INPUT VOLTAGE (V)
INPUT CURRENT SHUTDOWN SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT
vs. INPUT VOLTAGE vs. INPUT VOLTAGE vs. TEMPERATURE
20 ‘ - 5 ‘ o 30 0
L=2.2pH : EN=0V - g
NO LOAD | £ :
18 E 4 E 28 E
=q = =
1S = =
= g / Z 3 p = 26
E = yd £
5 14 T 2 7 a 24
s & / s //
= %) n
12 1 = 22
/ ~
1.0 0 20
45 65 85 105 125 145 165 45 65 85 105 125 145 165 -4 15 10 35 60 85
INPUT VOLTAGE (V) INPUT VOLTAGE (V) TEMPERATURE (°C)
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(VIN = 12V, VouTt = 1.8V, CypD = 1uF, CIN = 22uF, CouT = 47uF, Ta = +25°C (Figure 1), unless otherwise noted.)
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BT T EFF 14 (5E)
(VIN = 12V, VouT = 1.8V, CvpD = 1uF, CIN = 22uF, CouT = 47uF, Ta = +25°C (Figure 1), unless otherwise noted.)

STARTUP INTO PREBIAS (NO LOAD) STARTUP INTO PREBIAS (4A LOAD)
e —_— - MAX15066 loc20 e A 021

d

v VT

b | Vour f
1V/div Vour
1V/div
ov .
N
1V/div ILoAD
SA/div

Bl - ILoAD
OA Jomsemns e 2n/div
! P 4 Ven £ £ I i
o p— E orsfees | 10vzdiv o i Ven
: : i & 5 o 10v/div
I 2T A ov I R A .
400ps/div 400ps/div
MAXIMUM LOAD CURRENT MAXIMUM LOAD CURRENT
vs. TEMPERATURE (Viy = 12V) vs. TEMPERATURE (Vy = 5V)
10 ‘ 8 8 i ‘ g
‘ L=22pH 2 Vour=1.8V ‘ ‘ L=22uH |2
= 9 FVour=12v H z VOUTI= 1.2V z
= Vour = 1.8V =
z 8 Y_ | _ o —-~$
o« Vour =25V o= \
5 . E— 3 q_\__
= — \\ S v ! 25V T N \
= A = ouT =2.
2 \?\ & \ 2 Vour =33V
= YT EETEEANN Z s }
| | | |
5 |~ MAXIMUM CURRENT IS LIMITED BY ] MAXIMUM CURRENT IS LIMITED BY
THERMAL SHUTDOWN OR CURRENT LIMIT THERMAL SHUTDOWN OR CURRENT LIMIT
4 | | | | 4 | | | |
-40 -15 10 35 60 85 -40 -15 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)
JUNCTION TEMPERATURE vs. AMBIENT TEMPERATURE JUNCTION TEMPERATURE vs. AMBIENT TEMPERATURE
(Vin =12V, L = 2.2uH, LOAD CURRENT = 4A) (Vin =5V, L =2.2yH, LOAD CURRENT = 4A)
120 3 120 g
110 g 110 g
s g s g
o 10 o 100 Vour = 2.5V
oD oD ‘
g 90 g 90 i »
i W Vout=3.3V
= w0 = w0 ‘ )Al Vour =12V
— —
= =
=al g Vour=1.8v
O (]
5 60 5 60
50 50
40 40
% 35 45 5 65 75 85 % 35 45 5 65 75 85
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C)

Maxim Integrated 7



530, 4A. BEEEDC-DCiTE8,
A EThFEFFF

TOP VIEW
(BUMPS ON BOTTOM)
Too oo W N
o ey (my (M
LX X LX VoD
(Bt (B2 (B3 (B4
BST IC. 1C. EN
Cory o {eey o (e (ce
PGOOD  FB COMP S
(oty {o2y (o3 {4
WLP
5| i B

Bl AR IhgE
A1, A2 GND | &3, ERUHEFEERHHNNBERAIFAZERE—E,

BIERA, WMARREEA4EVEISY, ERTEEEZHNNBEBASHMERE—E, AIF—1TED
22uFBIBE R BEFINZEEGND, BRERTRERIB[HERE,

BREEER, ERLXIRESRBH BN EE, SBHLTRMERXN, LIXASHES; ERTEELSEH
N BBIELXD REEE—iE,

A3, A4 IN

B1, B2, B3 LX

B4 VDD MEBSV LDOHIH, Vpp i MERER B st 8, ZEVppMIGNDZ A — N E D IUFHEE B,

o1 BST ZHMOSFETIR 38 88, KA0.01TuFEAEBSTE B ELX, BSTHERIEIIpMOSTTF X EEE Vi E
%,

C2,C3 I.C. MEBERE, RIFWIH,

Ca EN fEeei N, ENEEGNDE XUres¢F; ENEF1.9V (BRBEE)M LR, FEsstIE; ENEREING, BHR
FFRBIWTE 170
BRI R L, PGOODARMARM L, LVepiBHi0.56V (BEME)NIEANSHEA,; Vg THZE0.545V

D1 PGOOD | (#2E(E)MU T8, PGOODZERIBHREMBF, S[UHLTFRAER . VpplRFUVLO BB S 88 #F 4 F F kit

BB, PGOODH# A MR E BF,
RiRmAN, BFBEREEH H SGNDZ B MM BEE 2 ERS Lk, TT7E0.606VEV ) #190% Z H& B

D2 FB

W BE,
D3 COMP | BERERASEMmME, ECOMPFIGND z [8)3% # N E B HME W 45 (5 I 2F 121136 43)
D4 SS WESHEN BT EERK, E£SSE5CGNDZEEE— BT, REKS NN E(S I REL S 0 0H/EZ D)o

8 Maxim Integrated



53, 4A. BEEEDC-DCIHT =S,
A EThFEIFF

FHEE

EN ENABLE CONTROL AND »!| 5100 ° VoD
THERMAL SHUTDOWN WLO
COMPARATOR —i
Y + 3.9V/3.75V
1T BST
BIAS GENERATOR T | voo -
LT
\J ; CURRENT-SENSE AMPLIFIER
AND CURRENT LIMIT
VOLTAGE REFERENCE N
’
' LX
LT
—{ ik
CONTROL | LX
MAX15066 LOGIC
VoD
o AAA | ~J |
CLAMP |
GND
5uA %
0.606 ZERO-CROSSING
T COMPARATOR CURRENT LIMIT
sS
A +
8 ERROR ) -
AMPLIFIER
o b o 1
OSCILLATOR PGOOD
POWER-GOOD
0.560V RISING, COMPARATOR |
0.545V FALLING |
N

Maxim Integrated



530, 4A. BEEEDC-DCiTE8,

AN E I FEIFX

INPUT
4.5VT0 16V

IN BST
2 [ 1
S M

1uF

1o 220H 1.8V/4A

OUTPUT

100 Q;

MAX15066  FB

pu
v v

PGOOD coMP 10k
7.5kQ
s %
100F b

2700pF

HF L
MAX15066 4 & %, IEE BRI, BEERDC-DCH %k
28, RBEASHE0MO, #EE)FIRIA(18.6mO, A
EEFR, BEIBEESESRTURHE BERE
7£0.606VE0.9 x ViN, FIRESEIAN A BIR, 4.5V
E16VRANBESEEESZEHEREEMHAMHBRS.
ZiLABMN. HHELBTFUREETRRERIT,
MAX15066 ™ BPWMizFl 88, T1EZE500kHzE E 7 %57
£, BHIO%HZKRETtE, PWMBRER 26 X FHF £
HEBEBF®RIT, MAX15066 B =181 5 SIREM KRS, B
AR R R E T AMER TR AREF LR, TR
WA BN BB A HEE, REBRRps-on MOSFETHF
XPHREXTERIHE, BRTIFEBRNERURI
BESIRE B MUk 1t o
MAX15066 8 A 7 5 W7 F0 3 it (R 37 (= 10 )R H F1 T Im =X AR
). T REBE B AELY (25mA) LDO, MEB T T B
ERBshE g Ra it BE, AR TRIBER. BH
B, —BRMEHEIAMOSFETIEE, MAX15066% B 5117
BB EOPER, MBRBSER. REBHBE, ML

10

HFEREBNRFMEEREIE R, THTLRUR EHWER
HEF ., MAX150667EE2aiz EHATRESEH H,

FE 75 D BE-PWMIZ BB FI B ik i A2 =C
EPERHMEHSFHT, MAX15066L £ 7E500kHzE
EFFRMEAPWMRR, BHKHT, B4 TR BB
PR, ENAB BTN, KPEEORINEG, %Vss
BHFBEER, BEHPWMIME, BH#AKEHITRE,
Fria TER, BIMMOSFETANSAMNFRSE, K4
WTERES, BHMOSFETH.

1) COMPEEBE AR EMER G EFER, LEEH
S ERD BB BN R 0 E AR R I IR R
R %) 2 7,

2) K EHBMOSFET @R o

3) HEI%MBALELE,

ENEARERFIITT BRIRE, KAMOSFETX i,
MAX160667E &M FF X E B W B RA iRy, HBRERES
BEENEEREERN, BEAFESTERR, K
HIERREN, ZBRHZ /XA ER,

Maxim Integrated



I_%I'_;Y\ 4A\ ﬁ%&ﬂDC'DCﬁ%;

A BR(LoaD) F BRESUK BIR(AIVRIFU T XA N, 28
HHNFES TR

Al
ILoAD — = =1LoAD —

1 (Vin—Vour |, Vout
=0.21A(t
5 ( x (typ)

BB T, MAX16066BKEFXBEH, REEFTEAN
BT BN EERB I, NRRERETFME,
MR D T AERFF R, BB RS BRAEF X TIENH
BFE, BRBIOTERT, AT BREBANRE" FXREECE
PR BBIRMAE), F A BB TERIM(0.68A, HEE)NEE
EHSFBEIE, RIERETFCOMP, iZSi® 0] E 4 1K
TR HIRIA E0.58A T F B9 B A,

JE HN Tt E %
MAX15066 5] 74 i S BN M B HR TR EWZ 5
HEATRER L, BHHEATREBERSH, RAONSHF
KIGRFFXRUT, BETREBHNE, AHELSSHEBH
FBREERN, F2BsIPWMIftE, RKEmidied, I8
M BT 38E 52 28 4 A B B RO R

EREIN FIRE IR AL 2 0 i
MAX 15066 8 ¥ <7 9 88 £ i 8 2.5 F0 R sk 46 6 7m, oF

MUSLI R G B IRAF . RN EN)ZEZEFEHRA,
MTBR791.9V (B 8E) , ZEENIH M — P e FIIRENBE,
BI el fE AR RE S, SUKENE #2IINGEE REFRE M T1E,
R % (PGOOD)E = A iR FF B f i, %Vrg=T0.66V
(HBEEN L FREREGEED); HVeefkF0.645V (#
BEN, BARBYF,

HENBESTF0.7V (REE) BRF1.9V (BREE)N, K3
DAEREXE, AERBEBHIREE D B (EFENS
BELLRSE)REFIE, FABIN. EN. GNDZ 8 #9558 5>
EHBREFGHIFEITR,

Al 45 FE k5 30 (SS)
MAX15066X B B Ffa ks M H BEZB EFH, U
BNENS RN AR BRI, EESSFGNDZ BE Z—
TER, BT RERIRE(XTREAEENEMEEIES
X % B /S s 0T E]EB 53) o

Maxim Integrated

B ThE T

AIEBLDO (Vpp)
MAX15066 A ZBEE AL T —B&5V (B E{E) LDO, Vpp AR
MBI, EE—D&R/NUFBIKESREE B R, VopRE
HERILMOSFETIR 5h28 ML Rk AZI= 2 i B ERHHE, Vpp
Ty H BB OT PR B FE9OmMA (#2 B {H), HVpplk F3.756V (5
{E)8Y, UVLOH &I 2 1 FF < T &,
REMN AR
HARERABNEERBRABREEBERAT, &
COMP%UGNDZI@I@&Z EMINMEWE(FES E A E R
W), REBMKBESAH1.6MS (HEE), COMPT IR
N ET0.68V (HEE), BMHFRTRENMEHNAE, =
WA EBERTNEETFCOMPIRRIRE EHHIEE
==y

Pass¥el

PWMEL 5558
PWM ttixﬁ‘g;]TCOMPEE,}__ %/}? E EEI}]LEI]/Ez}F/ LXEE,I)ILZ'E;@
BCOMPHEE M B SE HIAN, HAEE)FTLE, AT
BREHESEEA%HESHIEERS ~ENARE, &
EX LUK BIRIENR R MME, MERE(0.667V x 500kHz2)
ERTRETEEFGTEARE ., BERSUE30%. TETF
N% AT D) BRERERTEMNEN—F,

‘Tuu. //77@ #'/E FTHF=. E(T
(7.7A, -5‘31-5215 fl—riéli‘ﬁmLMOSFET?‘JF?;rLﬂELMOSFETo
Lo, BITREFSSIKIB I *Rps—_on (Rss), 7 EE B E A
(70ns, HEE)NSSHE BCss B, WRITHIRESMARF
E, BHEBEHREXICss B HBVsshI £0.606VIA T, FF
FRABER, FIREAT, SAFEKIAMOSFETH <,
COMPHI = 1t 88 £ 3 R 4521 15 80 %1 2 D AR FRET (8] (BF & B
iE), IUBUA (2EE) 8 FUESSMOE B E0.606V, AE M
250nA (B EIE)B R HEZIEMEEOY, H RSB E,
éé‘fiﬁ%ﬁﬁﬂﬁl)ﬁ, BHEFLEEREFTE D, WRITRHE
ZME, BERBKEES e, &N, ¥LHNITE
*ﬁ—t (B FHALTEHFMHTNEHERER).
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53, 4A. BEEEDC-DCET&

=Y ETiS
AEHRS

MAX15066A BRE X &kas, BTREISFHENDIFEIE
KHPRBEERSTRIPSE G, SETREEIT+160°C (4
BE)N, BEERSGXMEE, XADC-DCHIRIEM
LDOMRE=R, EELRH, HELERE TH20°C (H£E1E)
B, StrBadREHLRERRS,

YAk ==

REHHEE
#EOUT. FBFIGNDz 8% % B A 7 & 28(R1F0R2, &3
iR BT REBEDC-DCE#ES M H BE, ®EFR1FR2,
ﬁFBﬁauM%%EE,m%I)\E’JE}ﬁi%%T%%ﬂMﬁm B & 15
B, RAKBEESRHEEDTREERRE, EHEETES
M EBAIFER K, RREBEEE H10kQ, BkQELKQZ
BHEEESTES, —B%ER2, BTRXITERT.

R1=R2 x [VOJ— 1]
VrB

HEPRBRIIBRBEVFR = 0.606V (HEE), ZiA70.606V
E’]?rﬁutﬂ BERN, FBEBZEOUTH BERBFBFIGNDZ 88

?Ro
BAFHHEEL
ARG T (DMmax) BREI 7 i Kk R L.
VOUT _ pyyay — 2MAX *VDROP2 + (1= Dimax) x VpRoP
VIN VIN

HoVprop 2 BB BEEERTFEERKRNRR, BERS
BREE. HEAFIPCBHE, VproroZ X BEE T HAE
BEF, B8F5HFFA. BERFPCBHEMHE,

B LI FE
BRERAN, GETR/NBRBIUE BT, AHEIREH
SR EE, B2, BRANGRENERTHRA, MERK

HIEDCRtE X, FEHMERKK, BF, EHFEEK
BEFERSUEETII0%NAFHER, BETRNIHEER.

12

__Vour {1_ VOUT]
fow x Al VIN
H difgw A R EB500kHZE E FF <M E, AlLA Eﬁr‘zéi KB
uMﬁ{E (Al = LIR x lLoaD, HEFLIREERBE L), FIb,
TEEE”ZEE,UML PK,Z/ﬁﬂA%\qE&:FI—JI_MOSFETEEUM,BEE’]HTL
IME7.7A, HEEE)FIEROTE B BRI sato TR
ETHEHHXRR.

1 .
IL_Pk =lLoAD +5x Al <min(lyscrs!i_saT)

BINBHEILFE
T BEESRE, BABRCNEB TR/ BELSUR,
TRBWAN BRREELR, HREBTESRSEN BELUR,
RESREF N RELER,

NFRESRBABE, CnETRITE.

Cn = ILoAD Vout
IN = x
fsw X AVIN_RIPPLE VIN

S FSESRBNBE
HTRITE.

AVIN_RIPPLE = RESR_IN(ILoAD + AlL/2)

, ESRBIFEEINSUE(AVIN_ RIPPLE_ESR)

HdResp INEBIAN ERMESR, RMSE AN BiRisUEE T
_tl‘l'%i.
~ Wout *(Vin - Vour)
IRIPPLE =!LOAD X Y
IN
BB FERE

WHESEENETESHEIE. £58. ESR. ESLFI®BE
tbo XERAXSFWDC-DCEMBAEERRTEM. @H
SUE BEMBRSHN, HRmEsUEeh it BEEEEA
ML LSRR, BETHREESMNESRFIESLSIEZMN,

Maxim Integrated



I_%I'_;Y\ 4A\ ﬁ%&ﬂDC'DCﬁ#;

HTRfEER L BE. ESRFIESLSI#E 8% H BELSUR .

VRIPPLE = VRIPPLE(C) + VRIPPLE(ESR) * VRIPPLE(ESL)
I R, ESRAESLE|ZNE HLUEE .

Al
VRIPPLE(C) = m
VRIPPLE(ESR) = Alp—p xESR

IR VRippLEESL BT AE A LXZEGND# B B 4> a8 i & .

ESL ESL
=ViNx
L L

VRIPPLE (ESL) = ViLX %

HoVixEER: VINEGND,
I&{E = (8] 89 B 2% B3R (Alp_p) 9

(Vin—Vour) x Your
VN

Al =
PP L x fow
YE A HRESRUMEE B8 AN, AVrppLeiE R E 1R,
BB BARE, AVRpPLEESRIEREER, I AE®ER
BFAMETEERESRIESLHMBEE LS, FHREES
FH, ESLBIEMLUE BET AR,

—RmE, BN BRIUEERFENRHSUE BED
Bk, BT BERSUEBRBUATERENMABE, B
B8 R g0k BEMAT, i BE R KX kL
HED#HS, MBRSUEBRESEMESHR, F32
BVINEVouTEI M ZRE /N, RBREES BRBIR
EBEAER, IFRBHETMEHIREBEPEFENBR,
RBRESMEABRTFEHEEFHAKRN, ABBETSRES,
BWHEBEESRERET. ESR x AlLoaD. TEIE #2814 2 B
B REREE, BURTHERNHHES, =HSER
EfHmEE, £ BEREZTUEEE,
BUHETEEER, REZFTEEEHSER Z BN E R,
NIEBRBR KN Cout, AAEMAEBMCTER N ES ™

Maxim Integrated

H

ISP ELES

ST, TEEXRGBBEGTH, BRTRITE
Couts WARRS 4 T8,

Al 0AD
3fco x AVour

HoAlloapm R AR T, fcoRrEMNERTR(HILE
M), AVouT= T B H T om, 25 E04s 6 3 3k Bk
PP E, SSHTEEFBETH, BEAEFRESRS
MEES SN BkBR P E AT KB HEOR ER 5y, EWITE
CouTo

HEaHBEs/MEN, EETEFGTEERBRGFH
BRRER, FTAVFRIBRTE/ LI (T /i) BIE .

Cour =

LX(|2OUT(MAX) *'ZOUT(MW))

Coutiny = . BE EFETH)

2
(VRN +Vsoar)” = VeaNiT

Lx (|20UT(MAX) - |2OUT(MIN))

Coutminy = . BETBE(T )

2
VAT - (VeI - Vsag)

HE il outvaxFlloutMinNE E R = ENR AT LG T,
MBERNVBENLE, ViNtRREZHNYBBEE,
VFINERT > ERERSHEEE, VsoARRITATFHNE
EEKEG D), STVAN: VsaceFr o 6 B IE B X (E,
RFVEING (VRN + VsoaRFI(VEIN — VsoaR) 73 Bl 3R 7w 8% 22
HREGRINEXN/RNETHHEE,
B ERAR TS ERGHER, ERETEELHT
HTRERENR ST E, AERLNBEEE,

BRAR IR R TS0 H A
ERBOPER T, B2 R I LR (Fokp) F0H H 80K B
E(NVouT_RiPPLEITHEIIT .

toNE BB Bl iA BISKIP B 7 BR #1(0.58A, HFIE)FFEH
B iEl .

L xIskip—LIMIT

ton =
ViN = VourT

13



ISR EZ S

ISKIP-LIMIT

| -
Vour| i ! ! *

B2, BBk IR

toFF1 2 BB R BRIAIA B 2 eI PR (~0A) BT 55 Y B[] .

L xIskip—LIMIT

LOFF1 = Vour

(2]
FtonFtorpr IR P, HHEFRFN BT ET(SNE2).

| -1
WJ * (IskiP-LMIT ~1LoAD)
SKIP-LIMIT

2
(3]

(ton +TOFF1)X[

AQouyr =

Z&011. 217031, TIUEHAQoUT:

LX('SKIPLIMIT"LOAD)ZX[ ! T j
ViN—Vout  Vout
2

BB EPEHAE), R AR

AQoyrt =

TEtorrofAEN(=n x Tck, BiZ
KBTI IUEER.

AQour
ILoAD

toFF2 =

HHTAGEE.

( ! — ]XLX(|3KIPLIMIT_|LOAD)2
Vin-Vour  Vour

2x1LoaD

toFF2 =

R, BBOPTER T HmER.

14

4A, BEIEZEIDC-DCI T 85,

1
toN +torF1 + toFF2

BRBKoP R T 89%8 HBUR A -

fskip =

VouT-RIPPLE = VCOUT-RIPPLE * VESR-RIPPLE
_ (Iskip-LimiT ~!Loap) < ton
Cour
Resrcout * (IskiP-LimiT ~!LoAD)

AT REBFOPMER THH B0, RELRXIHECour,
W EFrE R RERIEILoaD < LskIP_LIMITo

FEIR T

MAX15066% A EEM X, EEEREFHERX, 5T

BEFEAREBSWY, XEHENESRERERFS

COMPHBEHTHR(BERER AR A L), RIBBEZKIE

TEEEUILTJ'IJ_‘T SEERHTIRE, B ARG BERBEREMUT—

SEERR, A, BERNRSNERZT X TRESN
iEl_ﬁﬁlTJﬁo

ECOMP%DGNDZ[‘EH‘ IR BKBSFEE, RIER
GREM, IHRA-BLOLERER, HEARREH
I EK
EANBENBHBRRERBOAVENKE B, RHE
AR BB BB, MOSFETAI BREM ). i B &R K
BROH, WHRBOPER. BEXRBIREZERAEREME
X B9FME B B A AU (S W E3),

I}IL EE”Z E’]$i’l] EEUM,EE T_ﬁﬁ'ﬁ

IL =Gmop * Vcomp
Ho| A BERANESEE, GUoD VB ERERNES,
I F B R R ES

Vout =RLoapxIL

Hd, RoapHIERTMHBEE, EE&LRBINAR, B
/J?ﬂ‘é'}_a%E’]Tﬂnu A E(VoutSVeomp) R = A -

Maxim Integrated



e

Y\ 4A\ ﬁ%EﬂDC'DCﬁ%%!

£,

=X

ANEINFEHX

R2§ amv Rout

FEEDBACK ERROR AMPLIFIER POWER MODULATOR QUTPUT FILTER
DIVIDER AND LOAD
COMPENSATION y
Vour IN
+
ame
Cer + FB
RI F _
T COMP
VFB
? o — Vour
+
Voo CONTROL | | & 7~~~ lour
. LOGIC
PwM —i ESR R
COMPARATOR L0RD

= / Cout

Cc

1H

+
10AVEA(@B)/20
Rout =
amv

REF

*Crr IS OPTIONAL, DESIGNED TO EXTEND THE REGULATOR'S
GAIN BANDWIDTH AND INCREASED PHASE MARGIN FOR SOME
LOW-DUTY CYCLE APPLICATIONS.

NOTE: THE Gvop STAGE SHOWN ABOVE MODELS THE AVERAGE CURRENT OF THE INDUCTOR, I,
INJECTED INTO THE OUTPUT LOAD, lour, €.g., IL = louT.

SUCH CAN BE USED TO SIMPLIFY/MODEL THE MODULATION/CONTROL/POWER STAGE
CIRCUITRY SHOWN WITHIN THE BOXED AREA.

A2

3. IEE B R RE SN R

B AR AR F S AT G R E B EEERNELL
FOEBRMIABEIG M PE1R, GmopH:

1

RLoaD
1+WX[KSX(1—D)—O.5]

Gmop(DC) =gmc x {

HE+RLoap = Vout/loutimax)s fsweFFRM=E, L H
HE, D4 ZENouT/VIN), Ks2 B TRiHEH B R
BERY.

SsLoPE _ 4, VsLope *fsw xL xgmc

KS =1+
SN (Vin = Vour)
Hd,
VsLoPE
SsLoPE :—Stsf/)v =VsLopPE *fsw
_(YIn—Vour)
Lxgmc

Maxim Integrated

0 ERrTAR, EBRIE S 85 69 3 R A i T 3 BB PR AT BB A BE 4G
BB FFBORTE

femoD =

LOAD fsw <L

1 +[st(1—D)—o.5]J1

2nx CoyT % ESR+[

BEBLT, ESRZ/NTREE BRREIFKEHNER
EBE, fl:

RLoAaD fsw xL
1

1 +[st(1—D)—o.5]J1

RLoaD fsw xL

1 +[+<Sx(1—D)—o.5]]1

ESR <<[

femoD =~

2TE><COUT X(

15



530, 4A. BEEEDC-DCiTE8,

AN E I FEIFX

FIRTRA
Kgx(1-D)-05
1 , [Ksx(1-D)-05]
2nxCout xRloap  2mxfsw xLxCour

FE: RERGNAE, RENENEE ﬁi%gfﬂl’]ﬁ]*ﬁ%&
MERR, SEHERMEE, AFgELEUEamals
FEFMNIBERABALIEIS), BSEHIH . FMERITE D,
X EREH SN T RO ARER N

femoD

1
f S ——
ZMOD =1ZESR =7 "¢ - FoR

BT, 03 IR 55 605 1T LI SRR A (2 36 40)
MERRT, GSAMPLING()ZI T

GsAMPLING(S) = .2 .

+1
2
(TC X fsw)

T[XfSW XQC

Hop, BRGREHQCH:

1

Qc = Tcx[KS ><(1—D)—O.5]

WEHRINE A .

®SAMPLING(S) = 7 x fsw
EX

W
fsAMPLING =ST

EXTHERFHSHERREE, BMNRENEHAET

MR RWT(E3):

#a5 = GFF(s) x GEA(s) x GMOD(DC) x
GFILTER(S) x GSAMPLING(S)

Hp.

R2  (sCreR1+1)
R1+R2 " [sCrp(R1IR2) +1]

Grr(s) =

16

BRIZCFFAE, GrrgH -
R2
Gpr(s) =
) =51, R
B
CeR 1
GIEA(S):mAVEA(oB)/zoX (sCcRc +1)
10AVEA(dB)/20
sCc|Rg+———— [+1
amv
10AVEA(dB)/20
WRRC << —, EXTUFEA.
amv
Gi(s) - 10AVEAEBI20, (sCcRc+1)

1 OA\/EA(dB)/ZO
sCc 79 » +1

(SCOUTESR + 1)

-1
. [Ks ><(1—D)—O.5]} H}

2nxfgy xL

GrILTER(S) =RLoAD * [

sC
OUT{2TL X RLOAD

FRTBE RN EIRAANBIO TR

Imv
21 C x 10AVEABB)/20

]
1 +[KSXO—D)—OSQ_1

fpq <<

fpo =

2nxC
i OUT(RLOAD fow xL

f
fpg = S;N
_ 1
2nxCoyTESR

.
foy =
21 2nxCcRe

WR-BRIFEA:
fpy <fp2 <fz1 <fco <fpg <fz2

R EER, fe I R8T in.

Maxim Integrated



e

=]

‘=5_‘-Y\ 4A\ ﬁ%EﬂDC'DCﬁ%; y

ANEINFEHX

1ST ASYMPTOTE

2ND ASYMPTOTE

GAIN

3RD ASYMPTOTE

EEEEEEEE 3

ATH ASYMPTOTE

3RD POLE
0.5 x fsw
1

R2 x (R1 + R2)-1 x 10AVEAWB)/20 y qie x Rpgap X {1 +RLoap X [Ks X (1= D) — 0.5] x (L x foy)-1}-1

R2 x (R1+R2)-1x gmy X (22Cc)-1 x gmc X RLoap X {1+ Rroap X [Ks x (1= D) = 0.5] x (L x fow)-1}-1

R2 x (R1+R2)-1 x gwv x (2nCc)-1 x gmc X RLoap X {1 +RiLoap X [Ks X (1 = D) — 0.5] x (L x fow)-1}-1
x (2nCou X {RLoap™ + [Ks(1 — D) — 0.5] x (L x fgw)-1}-1)-1

R2 x (R1 + R2)-1 x gmy x R¢ x gmc X Rroap X {1 + RLoap X [Ks x (1= D) - 0.5] x (L x fgw)-1}-1
X (2nCour X {RLoap1 + [Ks(1 - D) - 0.5] x (L x fgw)-1}-1)-1

2ND ZERO
(2nCoyTESR)-1

NOTE:
Rout = 10AVEA(dB)/20 y amy!
fpmoD = [2nCouT X (ESR + {RLoAD™ + [Ks(1 = D) — 0.5] x (L x fsw) '} )1

WHICH FOR
ESR << {RLoAD ™" + [Ks(1 — D) — 0.5] x (L x fgw) "}

BECOMES
femop = [2nCout x {RLOAD™ + [Ks(1 — D) — 0.5] x (L x fsw) '}
femob = (2xCout x RLoap) " + [Ks(1 — D) - 0.5] x (2zCout x L x fsw) ! \

UNITY L ! >
1ST POLE 1 1 1STZERO | FREQUENCY

g !

[2nC(10AVEA(EB)/20 : (@nCefic) fco i

xguv I i !

! i

|

2ND POLE ' 5TH ASYMPTOTE
fPMoD

R2 x (R1+R2)-1 x gmv X Rg X amc X RLoap X {1+ Rpoap X [Ks x (1= D) = 0.5] x (L x fgy)-13-1
X [(2nCout X {RLoap! + [Ks(1 — D) — 0.5] x (L x fgw)-1}-1)-1 x (0.5 x fsw)2 x (2nf)-2

6TH ASYMPTOTE
R2 x (R1+R2)-1 x gmv X Rg x gmc X RLoap x {1+ Rroap X [Ks x (1= D) — 0.5] x (L x fgu)-1}-1
X ESR x {RLoap1 + [Ks(1 — D) — 0.5] x (L x fgw)-1}-1 x (0.5-fsw)2 x (2f)-2

4. 115 B 7 1R =R IE 28 69 TR 2K 0 A 15 2

HARRGAR WY LE, BEERSHNBRME,
TRES A R B 56 U R AT (A B9 2 B T E BT E K
B BEAESIMERGFRE T HMETHE, RERNEE S
MEREBEIRENAL TR, EXEURIENRHE
ANBBREBESHEARNE, ReRUEHMEFHTRES

Maxim Integrated

=

BAWY, ESYHASFHNRELEBERR) ., BREBERG,
REBMESENE < FRIMEMN/BE1/10,

BE, MEXBHENAEBROALTRENETH, AF, &
RAL: #MERITBAIRBANTBERNESHMETH,
TRAT BT 5K B P TR 9 2R 0 Y FOAE £

92N

HBE,

17




530, 4A. BEEEDC-DCiTE8,

AED)RIFH
HR: #MEiit

1) RERERNEMNERINE, BEoFFswh1/BE
1/10

2) MR GEHINERNE NN E&ES, BTG
#Rc BRafco > fp1. fpaflfzq):

(HRLOADKS[O—D)—O.S]]

R1+R2 L xfow

Rc = X x2nfcoC oyt *
CT R gmv x9mc *RLoap co~ou

1

{ 1 Ks[(1-D) —0.5]]

RLoaD L xfsy

ESR +

FH, ESRIZIfR FH#H BHE 5 BRI BH KNSR LM,
(puE

1

N KS[(1—D)—O.5]]

ESR <<

]
(R LOAD Lxfgw

ch"j:

_ R1+R2 « 21‘EfCO XCOUT
R2 gMmv x9mc

3) EECco MBI ERNMBUNKLE, BIEEREE
—NERfRECCH KRN, BE, BEf1RTFfcotd
1/5, TREEHENHEVLBE,

Rc

fZ‘l:;SfC_O
2nxCcR¢ 5
ESli e
CCZ;
2nx foo xRg
18

WO N TFRS=EENA, B E A E R(E3FH
CrR B BT RN FIMMR R BRI G, ERITAME S
MR (BRTZMEX)NALBEEZNE2DNTR, TRUEMEAR
8 AL 48 2 A0 T 88 B9 B LI 28 TR (R AUIB SN K), WY
TREEFBE:

|
 2nxfoo x(R1IR2)

Crr

XA RSN EAR FfcoI L BN — MEBIT RS,
_
2n xCpg xR1
HMACF, TURBTRIFEZS-RRINF .

1 < 1
2nCreR1 2nCrr (RTIIR2)
~fco <fp3 <172

RIBAERHEFRERNCrr, BTHHBEBERERTILENS
EHE(EEWEFV), CrrfItE BRI E R L. HVour =
Veglt, A% MHCrro

fPHASE_LEAD =

fp1 <fpa <fz1 <

12 B #/5 s AT E]
REEHMEEEEEEZE LT, ATIRET EEEN
BWASREEN. MATRERECssER, REFRPEMEK
/2 s B [Eltss :

lea x t
Css = SSV SS
FB

KB B RIssHbUA (HAEE), WHRKBEBEEIRVEA
0.606V (B2 EU{H), FRKRERCouTh, KB NHFEI T LI
FShEIRRE . AHRERNKE N Etss, EHEE
BRI Css LUR B LT &1

Vourt xIss
IHscL — louT) > VFB

Css >>Cour x (

IHSCLA S BT X BiRRE,

Maxim Integrated
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£,

=X

B
ARFBIREE. REVTIEMEE, JUEHRITPCBHE, &
ZUHE % £ AMAX160661F Rk 975/, MRS & EM &,
MR AGHATE R, RBUTRITRNETPCBHE:
1) BaAfEHERERINERL, SREMAEBRIE
EIESh, EREICHUESREEESHFIT X,
2) Vop. INFISSH S B RER TR IBFHHNE, 1
NEIMXBELEE, BXBESHLFF, &F
T N\ 55 3% B AR Bl i 89 — R P A GND,
3) RIERERBEHESILRATHEARE, RIERTEED
FRER, FR/NELX BHBEFUEREANESER
HER B E R,

BH1EE

PROCESS: BiCMOS

Maxim Integrated

. 4A. BEEZDC-DCTras,

ANEINFEHX

4) ¥IN, LXFIGNDA Al E 8| KA R BEXE, AT
BHHR, E—FRERSHE,

B) ATHRBEHHER, EARTRENRLFIERER)
ERJEBK(LX. IN. GND),

6) BRIMERMRXBELEREERE, BRIRBEMME
THRITHEELSHERE,

7) BRI KT A EL(BIWLXFIBST)Eix B SUR R I X
H(f20SS. FBFICOMP),

#1158
WERITNFFEINEEBIIESHE, EEEchina.maximintegrated.
com/packages, EFE, HEREBPFH+". # T -"{NFKR
ROHSIRE, HEEGTTHESAENERFRF, EHERAS
HIEHX, SRoHSIKRAETL %,

HEXRR HIERDB SMERE | BETRES
16 WLP W162B2+1 21-0200 —
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