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ABSOLUTE MAXIMUM RATINGS

INT, IN2to AGND ........oooviiei
VDDtOAGND. ...
LX, SNS+, VIDO, VID1, EN to AGND
SCL, SDA, SYNC to AGND.............

....................... -0.3V to +6.0V
....................... -0.3V to +4.0V
.......... -0.3Vto (ViNT + 0.3V)
............ -0.3V to (Vpp + 0.3V)

PGND, SNS-10 AGND ..., -0.3V to +0.3V
RMS LX CUITENT ..o 2500mA
Continuous Power Dissipation (Ta = +70°C)
16-Bump WLP 0.5mm Pitch
(derate 20.4mW/°C above +70°C)......cccccocvvvrrninn. 1632mW

Operating Temperature Range

-40°C to +85°C

Junction to Ambient Thermal Resistance (6ya) (Note 1)...49°C/W

Junction Temperature
Storage Temperature Range
Soldering Temperature (reflow)

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to japan.maxim-ic.com/thermal-tutorial.

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

(VIN1 = VIN2 = 3.6V, VAGND = VpGND = 0V, Vpp = 1.8V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS

IN1, IN2 Operating Range 25 55 \%

Vpp Operating Range 1.8 3.6 \

VpD Undervoltage Lockout .

(UVLO) Threshold Vpp falling 0.54 0.865 1.35 \

Vpp UVLO Hysteresis 50 mV

IN_ Undervoltage Lockout :

(UVLO) Threshold Vin_ falling 2.10 2.15 2.20 vV

IN_ UVLO Hysteresis 70 mV
VINT = VIN2 = 5.5V, Ta = +25°C 0.01 1

Vpp Shutdown Supply Current A

Pb PPy EN = Vpp = AGND Ta = +85°C 0.01 .

IN1, IN2 Shutdown Supply VNG = VINg = 5.5V, Ta = +25°C 0.25 1 A

Current EN = Vpp = AGND Ta = +857C 0.25 i
VIN1 = VIN2 = 5.5V, SCL = SDA = Ta = +25°C 0.35 1

IN1, IN2 Standby Supply Current VoD, EN = AGND. IC ready Ta= 485 035 uA
ViIN1 = VIN2 = VDD = 3.6V, Ta = +25°C 0.02 1

Vpp Standby Supply Current SCL = SDA = Vpp, EN = AGND, pA
|ZC ready TA = +85°C 0.02

LOGIC INTERFACE

. . VINT = ViN2 = 2.5V 10 5.5V, EN, VIDO, VID1 1.4
Logic Input High Voltage (V \
gie putHle 92 ViK) | vpp = 1.8V 10 3.6V SYNC, SCL, SDA | 0.7 x VoD
. VINT = ViN2 = 2.5V 10 5.5V, EN, VIDO, VID1 0.4
Logic Input Low Voltage (V \
gieine 9 M) ypp=1.8vi0 36V SYNC, SCL, SDA 03 x VoD
SDA, SCL, SYNC Logic Input VIL=0VorV|H = 3.6V, Ta = +25°C -1 0.01 +1 A
Current EN = AGND Ta = +85°C 0.01 H

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VINT = VIN2 = 3.6V, VAGND = VPGND = OV, Vpp = 1.8V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta =
+25°C.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS

Controlled by I°C command:

VIDO, VID1, EN Logic Input VIDO_PD = 1

Pulldown Resistorg b VID1_PD =1 200 820 480 K&
EN_PD =1

12C INTERFACE

SDA Output Low Voltage Ispba = 3mA 0.03 0.4 V

I°C Clock Frequency 400 kHz

Bus-Free Time Between START —_ 13 s

and STOP

Hold 'T?me REPEATED START 1D STA 06 01 s

Condition -

SCL Low Period tLow 1.3 0.2 us

SCL High Period tHIGH 0.6 0.2 us

git:git?;r;e REPEATED START 1SU_STA 06 0.1 s

SDA Hold Time tHD_DAT 0 -0.01 us

SDA Setup Time tSU_DAT 0.1 0.05 us

Setup Time for STOP Condition tSU_STO 0.6 0.1 us

STEP-DOWN DC-DC REGULATOR

INT + IN2 FPWM_EN_ = 0, Vout = 1.27V, no switching 54 80 pA

Supply Current FPWM_EN_ = 1, VouT = 1.27V, fsw = 3.25MHz 9 mA

Minimum Qutput Qgpacitance Vout = 0.77V to 1.40V, 10 UF

Required for Stability louT =0to 2.5A

OUT Voltage Range 10mV steps 0.770 1.400 vV

Output Overvoltage Protection Rising, 50mV hysteresis (typ) 1.65 1.8 1.9 \

MAXIN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VINT = VIN2 = 3.6V, VAGND = VPGND = OV, Vpp = 1.8V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta =

+25°C.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
No load, VIN_ = 2.5V to 5.5V, VouT = 1.27V, )
FPWM_EN_ = 1 05 +0.5
No load, VIN_ = 2.5V to 5.5V, Vout = 0.77V, i o
OUT Voltage Accuracy FPWM_EN_ = 1 1.0 +1.0 %
No load, VIN_ = 2.5V to 5.5V, VouT = 1.40V, )
FPWM_EN_ = 1 05 +05
Load Regulation RL is the resistance from LX to SNS+ (output) RL/25 V/A
RAMP[2:0] = 000 32.50
RAMP[2:0] = 001 16.25
RAMP[2:0] = 010 8.125
] RAMP[2:0] = 011 4.063
RAMP Timer mV/us
RAMP[2:0] = 100 2.031
RAMP[2:0] = 101 1.016
RAMP[2:0] = 110 0.508
RAMP[2:0] = 111 0.254
Peak Current Limit
(p-Channel MOSFET) 845 42 48 A
Valley Current Limit .
(n-Channel MOSFET) Hysteretic mode 2.7 3.6 4.5 A
Negative Current Limit
(n-Channel MOSFET) PWM mode 2.0 2.5 3.0 A
n-Channel Zero-Crossing
Threshold 50 mA
LX pFET On-Resistance IN2 to LX, IL.x = -200mA 0.08 0.16 Q
. FPWM_EN_ = 0,
LX nFET On-Resistance LX to PGND, Ix = 200mA 0.06 0.12 Q
Ta = +25°C -1 0.03 +1
LX Leakage Vix = 5.5V or OV uA
Ta = +85°C 0.05
Internal oscillator, PWM mode 2.82 3.25 3.56
Internal oscillator, power-save mode before entering 543 305 406
PWM mode
Operating Frequency
13MHz = fsyne, SYNC[1:0] = 01 fsync/4 MHz
19.2MHz = fsync, SYNC[1:0] = 10 or 11 fSYNC/6
26MHz = fsync, SYNC[1:0] = 00 fSYNC/8

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VINT = VIN2 = 3.6V, VAGND = VPGND = OV, Vpp = 1.8V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta =
+25°C.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Minimum Duty Cycle E}c/)é?:(ig\:):l\/l mode (FPWM_EN_ = 1), minimum duty 16 %
Maximum Duty Cycle 60 %
Minimum On- and Off-Time 30 40 50 ns
OUT Discharge Resistance During shutdown or UVLO, from SNS+ to PGND 650 Q
SNS+, SNS- Input Impedance 400 600 850 kQ
Time Delay from PWM Time rgquired for error ampilifier to stabilize before 70 s
to Power-Save Mode switching mode
Time Delay from Power-Save Time rgquired for error amplifier to stabilize before 140 s
Mode to PWM switching mode
SYNCHRONIZATION (SYNC)
SYNC[1:0] = 00 18.9 26.0 38.0
SYNC Capture Range SYNC[1:0] = 1X 14.2 19.2 28.5 MHz
SYNC[1:0] = 01 9.5 13.0 19.0
SYNC Pulse Width 13 ns
PROTECTION CIRCUITS
Thermal-Shutdown Hysteresis 20 °C
Thermal Shutdown +160 °C
Note 2: All devices are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by
design.

MAXIN 5
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(Typical Operating Circuit, VN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, VouT = 1.1V, Vpp = 1.8V, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT
(1.0V OUTPUT, SYNC OFF)

EFFICIENCY vs. LOAD CURRENT
(1.1V OUTPUT, SYNC OFF)

EFFICIENCY vs. LOAD CURRENT
(1.4V OUTPUT, SYNC OFF)

00 T TRANSITION TO PW |2 100 FTTIIr T TRANSITION 10 PWM |2 O Fogwer save TN | TRANSITON T0 Pwi E
90 POWER SAVE TR 8 90 |- POWER SAVE TR A ] 90 \ L . ]
£ X 2 £
0 L g 0 L | £ % e E
AT Lt e Tt \
/e 1 1 Lot o~
) i \. 0 6, i \! o fa
5 / 5 / 5 / Vil
= 60 i i = 60 1 = 60 | i
2 5 / Vin=3.2V 2 5 LY Vin =32V 2 50 / Viy=3.2V
S // / 3.6V S / / v S 36V
E4 / 40V £ oo 1 4y E % 4y
30 [/ > i 30 A i 3
20 / FORCED PWM 20 / FORCED PWM 20 ™
0 /i 0 0 | ForceD P
) B 'L o el i 1)
00001 0001 001 01 1 10 00001 0001 001 01 1 10 00001 0001 001 01 1 10
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
(1.0V OUTPUT, 26MHz SYNC) (1.1V OUTPUT, 26MHz SYNC) (1.4V OUTPUT, 26MHz SYNC)
100 CTTIE T T TRANSITION TO PWM [[[Z 100 HHH“ ‘ ‘HH TRANSITION TO PWM [[[[ll2 100 P TRANSITION TO PWM [|
L T all 5 TN 5 o |- POWER SAVE LI pk S
90 |- POWER SAVE B 90 3 9 g
N B g POWER SAVE || | | M g L E
80 4 ’/’ A \ 80 \ L ; o \ 80 V ’t’ \
70 /i ,4” 70 \ 7 ,/’ \ 70 : /' LA
= vl |/ X £ y/0lyi S 2y
= 60 / = 60 / = 60 /
2 5 il Vin=3.2V 2 5 Vin=32V 2 5 / fi Vin=32V
S / 36V S 6 36V S / / 6V
£ 0 42V o ’ /i 42v 50 / 42V
30 Ay 30 / 0
Z/ o 1/ X Y
20 // y 20 // 20 /
0 Vi il FORCED PWM N7 | FORCED PWM 10 M| FORCED PWM
7 ’ 4
o e A o A LU L] . LI ]
00001 0001 001 01 1 10 00001 0001 001 01 1 10 00001 0001 001 01 1 10
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)
SWITCHING FREQUENCY SWITCHING FREQUENCY NO-LOAD SUPPLY CURRENT vs.
vs. LOAD CURRENT vs. TEMPERATURE SUPPLY VOLTAGE (POWER SAVE)
35 | | 5 36 - 06 2
30 | | — : :
g ? . FORCED PWM i g ¥ \ 5 05 g
> & > — 04 7
g TRANSITION TO PWM o 3 ~ = 2ol SING |7
S 20 = \ ]
=t <] & V
e \ E 33 3 03 >
o 15 o > //
= = o
z ., POWER SAVE 5 a2 S 02
z E NO SYNG
0.5 Vin =36V - 31 |~ NOSYNC 0.1 X
Vour = 1.4V 1.3V OUTPUT, 500mA LOAD
0 | 30 | | | 0
0 05 10 15 20 25 40 1510 35 60 85 25 35 45 55
LOAD CURRENT (A) TEMPERATURE () SUPPLY VOLTAGE (V)

6 MAXI N




2.5ARTYv I L Fa l/—ﬁ"
EBYE—MMEEARE. 2mm x 2mm®DWLP/YNw or—

REEEREGEE)

(Typical Operating Circuit, VN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, VouT = 1.1V, Vpp = 1.8V, Ta = +25°C, unless otherwise noted.)

NO-LOAD SUPPLY CURRENT vs.

SUPPLY VOLTAGE (FORCED PWM) OUTPUT VOLTAGE vs. LOAD CURRENT OUTPUT VOLTAGE vs. LOAD CURRENT
20 | . 1.42 - 1115 o
18 NoSYNG <742 ‘ ‘ ‘ g g
s y E 141 Th= +25°0——Th = +85°C g 1110 |
_ A R
T u / S 40 ‘ l = 1105 |.FORCED PWM
= W o
Z 12 & g
= 26MHz SYNC = AN =
S 10 2 S 139 | S 1100 e
=) = e = \\
S - S \ Th=-40°C 5 L ———— |
S 6 =3 1.38 | POWER SAVE 5 1.095
w o
A POWER SAVE
137 V=36V ] 1.000 V=36V |
2 VouT =14V Vour =14V
0 1.36 ! 1,085 L
25 35 45 55 0 05 10 15 20 25 0 05 10 15 20 25
SUPPLY VOLTAGE (V) LOAD CURRENT (4) LOAD CURRENT (A)
OUTPUT VOLTAGE vs. LOAD CURRENT LIGHT LOAD SWITCHING WAVEFORMS
1010 ‘ . - MAXIMAXBBISZMEM
FORCED PWM 5 Vour .
1005 , : 20mV/div
=
1000 ——
= / T Vix 2V/div
S 0,995
=
D
5099 [ POWER SAVE
0.985 - : :
Vi = 3.6V I [P 200ma/div
Vour=1.0v 10mA LOAD, ¥ouri=1.3V
0.980 ‘ Lbrsbethd L T
0 05 10 15 20 25 2us/div
LOAD CURRENT (A)
MEDIUM LOAD SWITCHING
WAVEFORMS HEAVY LOAD SWITCHING WAVEFORMS
- [\/IAXB%IZ toc15 MAXBQE? toc16
Vour 20mvi/div 20mV/div
Vix V/div V/div
I 500MA LOAD «++ivvsieensfensinionind 500mA/diV I F1BALOAD  ooiiveiniviniiiiind 1AV
Vour=13v. ¢ oocoon o Vour=13v. 5o & o
200ns/div 200ns/div
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(Typical Operating Circuit, VN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, VouT = 1.1V, Vpp = 1.8V, Ta = +25°C, unless otherwise noted.)

MAX8952

LIGHT LOAD STARTUP WAVEFORMS

HEAVY LOAD STARTUP WAVEFORMS

MAX8952 toc17 MAX8952 tocl
gTTT——— e gTTT———
1V/div VOUT o 1/div
100mA/div B
I 200mA/div
N 500mA/div g
L o 1 s00mavdiv
H 3 3 p . ¥ p i h 4 4
Ven i ol S S et B e 5V/div Ven 5V/div
200ps/div 200ps/div
PREBIAS STARTUP WAVEFORMS LINE TRANSIENT RESPONSE (4.2V TO
(FORCED PWM) 3.2V T0 4.2V), SYNC OFF
e :"Mxm S — :MAXBQ:?Z\DCZU
* QUTPUT PREBIASED TO 1.3V i W/div
- STARTUPTO 1.4V d Vi e ey
Vour | S00mVidiv  Bisiaasisdandraaiiialaadianindan
- 20mV/div
IL 1A/div
200mA/div
VEN L i 5V/div SOOmALOAD = =
200ps/div 20ps/div
LINE TRANSIENT RESPONSE (4.2V TO LOAD TRANSIENT RESPONSE
3.2V T0 4.2V), 26MHz SYNC (ImA TO 1A)
MAX8952 toc21 MAX8952 toc22
! -ﬁf ' ':" -' l ...... T TITTYTTT T T T
VIN L e—m— V/div Vour [t S0mV/div
Vour 20mV/div
IL
: 500mA/div
o Pdededeiedafabalatnd moyy el ; :
300mA LOAD Rog o lour [ 1A/div

20us/div

40us/div
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(Ta = +25°C, unless otherwise noted.)

LOAD TRANSIENT RESPONSE LOAD TRANSIENT RESPONSE
(1A to 1mA) (5mA T0 1.84)
I BASAS RASEE T ;\AAXW - — S - :NIAXM

50mV/div
E Vout

Vour

Comaugmay i 50mV/div

[ 50 sl i S00mAdiv I 1A/div

NEREEREREE B
TSR SO - SN CHOR0 OO: . o I our et i i i i ] e

40ps/div 40ps/div
LOAD TRANSIENT RESPONSE SYNCHRONIZATION RESPONSE
(1.8A to 5mA) (ZGMHZ SYNC) s
e IMAW g a 0c26
F : FORCED PWM NO LOAD
v Vsyne 2V/div
out )
100mV/div Vour 20mV/div
e 1Avdiv
Vix 2V/div
lout 1A/div 200mA/div

20ps/div 1ps/div

OUTPUT VOLTAGE CHANGE RESPONSE

MAXSSSZ toc27
Ty

: 1oQ|_o/.\D, t
POWER SAVE

VUIDO i+ 32V/s RAMP - besimmoomand] 21/l

Vour 500mV/div

0 200mA/div

40ps/div
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SNIEFE— N/BEBRN SBIRNTRETT

x1. VIDOS K UVID 1B

ZNZNDOEBOICENDE-RICW L. LFD/NS

A—=HNTOT S LAJEETY

o HABE:0.77V~1.40V. 10mVZ 7V~

o B)fFE— N EHIPWMEZIIEE

s ABOOV I —RERAYF U IRKRBDEER
A =T IW/ITa4—TI

&1IC. VIDO/VID1 EEfEE— RDBFEARES N T

9,

VID_ AN, TIVI T EREREL TNE T, Ino
DTINEF D ViERIE. ZDICH A r—TILENf&IC
CONTROLL 2% ZBLTTAE—TILT DI EN
TE. B\ ESHEERZEM LT, ENA'O—
DEE. CONTROLL PR ZETFT#I MUY b
SN, T EREA2—TILLET,

CcS68XVIN

DEFAULT DEFAULT DEFAULT
VID1 VIDO MODE [2C REGISTER SWITCHING | o\ o i ation | OUTPUT
MODE VOLTAGE (V)
0 0 MODEO Table 3 POWER SAVE OFF 1.40
0 1 MODE1 Table 4 POWER SAVE OFF 1.00
1 0 MODE2 Table 5 POWER SAVE OFF 1.40
1 1 MODE3 Table 6 POWER SAVE OFF 1.10

MAXIN 1




MAX8952

2.5ART Y IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

13—

DC-DCRFTYvTHF o LF1L—7DMAX8952(3.
ENOCY I ANEFERLTCAR—TIV/Ta42—TIL
ENEd, ENAAIIE. VINiETDANEEZRIET S
ZENTE, ENODYIANDZEZHLBES/ERIC
K OCHIEHATBER C EEFREEL £ T,

ENAAIE. TIWF T ERERNEL THY . 7 7IRRERS
ICENAMESNDEDICRIELET, ZDTILTT Y
BT, ZDICH A 2—TILEN/=%ICCONTROLL &
2 (RT22R)EZBLTTA—TILT DI ENTE,
BONAELEBCHESEREZERLE T, ENAF'O—D
&EE. CONTROLL D ZZIEFT7#IL MIUEY hEh,
EN. VIDO. BKXOVIDIDTIVT D e A %—TIL
LEd. NO—=TFVvTBIONT—=FD 02— 2R
EHEE—REZEDOFMICDOINTII. H2ER3%=58
LTy,

DC-DCLF 1L —5DEEE—F

ZDICIE. VID_ANDRREICE D TRESNDAE—R
DNITNOTEELZT(R1ESR), /N\T—7 v T,
ZDICIEFMODEO~MODE3DIZE ICEENEETEIE
TOLDIRESNE T, BEFT—NIIHBNNT. 2D
DC-DCRT Y TFIULFa1L—5IF. ABBHE—R
FITEHPWME— FONINADEMEERET DT &
NTEEXT, Inld. MODE_L DX ZICEESRAT I &
ICEDTHIONF T (R3I~K6ZSR), BEE—RIT.
WDTHEET DI ENTEFT,

HBBNE— RTIE. MAX8952DPWMR Ay F 2T
BRBISEEERICEODTREVIT. FEGHNLE
BREAREDIEE. COICIIEERRHMPWME—RT
BELIT, BAEFREDES. ZOICIEEXT IR
E—RTEMELEF T, MEOERT) L IPWMHIEHZ U
ICEDT. BMR, BERIXAVF I, BILUSEREE
RENMRIEENE T, CORIBSHISEMETT, T4
b5, HABENLFa1L—23 Ly 3l &Y
Br9dE. I5—AVNNL—=FHWNATA RRAUF
EAUNITDIEILEDT. M UFUIVA I &
BIRLEd. DR YFIF. BINFUEHEIET LT,

HABENLFa1L—23 ALYy I3k + BT
I RBEBZDN. HDWINIA T O IERMERSIR

ALy a)VREBADETHUICHITFEINET, 77
ICEBDE. NAHA RZAYFIE. BNATEBAET
LT, BABEMBUL 2L -3zl yallR
FUBRTITDEITHAIICHBTEINT T, F7HBTII.
O—1+ REEREEARRRIIA NZEY) . N A KRR AT
WNBEUFAIIEBDHI. HDNNIA Y O05BARHMEO
ICEDLEFTAHUICHIBTSINE I, NEBHIEERE(IC

£oT. WMFTD a3y NF—F A F— RHARETT,

PWME BT S ZBMEDRIDERRIL. BHtrOo0OX
A OIDEICEDNTIVET, 16L%iBxDERTO
JORYA 7L gH SIS E. DC-DCRFTY 5D
JN—=53. EXTUREBED/INA T X %A $%—
TILLET, EBICNA 7RI, ERtEOoOX0 1
I D¥H24E%Bx2DE. DC-DCRFTYTIIV
AVN—=FI3ERT) O 2EMEERBBLE T,

C D E

1.40V

ouTt

140 | |
: | 1.10v

EN

.
[\

VID1 \i

VIDO \i

Vop

A: POWER CONNECTED TO IN1 AND IN2.

B: EN LOGIC INPUT PULLED HIGH, OUTPUT VOLTAGE IS SET TO CONDITION DEFINED BY THE DEFAULT VALUE OF THE I2C REGISTER FOR MODEO (SEE TABLE 1).
C: OUTPUT VOLTAGE IS SET TO CONDITION DEFINED BY THE DEFAULT VALUE OF THE I2C REGISTER FOR MODE2.
D: OUTPUT VOLTAGE IS SET TO CONDITION DEFINED BY THE DEFAULT VALUE OF THE I2C REGISTER FOR MODES.

E: Vpp PULLED HIGH, ENABLING I%C INTERFACE.

/

2. ND—=TyTo—>2R

12
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2.5ARTY IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

A B
IN_ : :
ouT : \
EN | \
Voo }\ |

A: Vipp PULLED LOW, 12C REGISTERS RESET TO DEFAULT VALUES (SEF TABLE 1) AND THE OUTPUT VOLTAGE CHANGES TO THE DEFAULT VALUE.
B: EN LOGIC INPUT PULLED LOW, STEP-DOWN REGULATOR ENTERS SHUTDOWN MODE.

M3a. >+ N2 ENBIlCVppzEO—IZ 7L

A

EN

out \

—

B
Voo : \

A: EN LOGIC INPUT PULLED LOW, STEP-DOWN REGULATOR ENTERS I2C READY MODE, OUTPUT DISABLED.
B: Vpp PULLED LOW, I2C REGISTERS RESET TO DEFAULT VALUES (SEE TABLE 1).

X3b. v hF D VppRIlCENEZO—(C I

A

\
\
w \
X

A: IN_ DROPS BELOW UVLO, IC ENTERS SHUTDOWN MODE, 2C REGISTERS RESET TO DEFAULT VALUES (SEE TABLE 1).

M3c. vy b2 INTOREEA YO T7 D

MAXIN 13
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MAX8952

2.5ART Y IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

EXT ) REIER. NL—LF2L—2 3 VDOERIC
ERIDTALIDCATEY MHELET, 4%
ZRLTLES 0,

BENE-—FTHEL. EHREOIORTATILDE
MMMeEIEBAKNLDICEFERAMERTDE, PWM
E—RENATRIEINET, BRRICNATAEINT,
TOO0X S 2ILO#H8ELVUETTSDE. DC-DC
AVN—5IIPWMEMEZRBIGL £9 . BEEROEME
DC-DCO/N\—%DPWMBMBDBIZISEED B D =D,
JVN—=%3. EXT U IEERFOEDICBITD TV
BARAEYR—MLTINET, SEMORERICDINTIE.
Ro&aERLTLZE 0,

BENMEIT. EXTUIIE—RIZZEELT. BfF
RREICISUTCRA Y F U IEARBET T2 EICEDT,
BATROWRZGEIEDIZENTEET, HET
hoEEEDIBE. LF¥1L—%Id. #BHPWME—R
DIBFEEERKRIC. BERAM Y F U ITRAKRBTAA Y

REGULATION
THRESHOLD

OUTPUT
RIPPLE

4. 27U 2ABECHIFDHEALFIL—2a Y

FILET, BBHE—RTIE. EXTUIRXE-F
NOBEERRBMIAYFINDERIL. RATHEE
SNOBEERICBNTEELIT,

_Vin-Vour ,  Vour
2xL  Vinxfosc

BHRIPWME—RTIE. LFa2L—FF HAOERIC
ARG < —ED(3.25MHzE /(3480 Oy &V — R
BHLID) XA v F U ITRRBMTEELE T,
BHPWME— RI. —ERA YV F U ITERBOBET
2AVFUISERNEEL T, BRICTAILITHRE
ENdH. B/ AXDIXTLICEBETY, 1220,
EHPWME— RIHITDEERFOHEEENIL. B8
E-FDBEIVARELBYET,

lout

YI7bRE—b

ZOICIEF, VI MR- REIBEARKL THY . EEiF
DEABREREL. ANV —RIIBITDBEEERE
LEI(MZEBHEREIESR), V7 M5 — NI,
Li+ (VFOLAFND2TIVA)BIVIEED/NA A 2 E—
HF AN —2DBEICBATY, ZDICE T INA
FP2ZERA =TI DE. ZDICIITZERY T MR
S— b1 ERTLET,

LESS THAN 8 CONSECUTIVE
ZERO-CROSSING CYCLES
AND PWM MODE READY

POWER-SAVE
MODE WITH

PWM BIASED

PWM NOT READY C

MORE THAN 16 CONSECUTIVE
ZERO-CROSSING CYCLES

T
~_

LESS THAN 8 CONSECUTIVE
ZERO-CROSSING CYCLES

MORE THAN 24 CONSECUTIVE
ZERO-CROSSING CYCLES

T
\\\\\\_,///// MODE

LESS THAN 16 CONSECUTIVE
ZERO-CROSSING CYCLES

PWM MODE
WITH POWER-SAVE POWER SAVE NOT READY
MODE BIASED
MORE THAN 24 CONSECUTIVE

ZERO-CROSSING CYCLES
AND POWER-SAVE MODE READY

POWER-SAVE

5. DC-DCRFY TH I AVN—5DE— REE

14
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2.5ARTY IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

ngﬂﬁlllb

AEDONF 7 1 )VEHRRRERICK DT SMIFTD 3w b
F—FAF—RAREIZRY ., WEA’EELELET, B
BRH#[IS. ERAYTFITHATIDEE(G TFE)H
A NIBIET, COBIC. 1 I 05DEEIE
REL. A1 05BRITFZICTEBLEYT, PWM
E— RT3, BEREREBIIRAYFIHATILDIKRT
BRICA ISR ET, EBENE— RTIE. BEEERSS
3. 1 F05ERIEOMA (typ) KW EETT BN
ZAYFTHATINDETDNTNHDEICEET D
EFTITIEY) FT,

S 7L— i

MAX8952MHENBEIS. 70T 1 JICHIHchDAZE
SUTL—hEBATHY., 12CA V5T IT—ATHTE
ThEd(R6. B7. BLUE8AESE), RAMPL &
2L ICBRESNI-EIZ. HHBEEDS >V TL— hEHIfH
L9, RAMP_DOWNEY M3, BBHE—RICHITD
TOTATHRSVTIO UEEAaHIELEYd, L¥a
L—hEBHE— RIZBESN. RAMP_DOWNE Y b
No7ENBdE. SUTIINITOT 1 TITHE
ST, LF1AL—FYDEAEEIS. HANBEENE
BEICEODTREESNDL—NTCTRLEY, G
NEWNEE. BHBEDREISRAMPTIEESN/=1E

OUTPUT
VOLTAGE

A DELTAV=10mV
Vour'

> 10mV/RAMP RATE
Vour P

»
|

TIME

6. 5277y T

OUTPUT
VOLTAGE

A
Vout

Vour'

TIME

FUELBYFT, BANKEIGE. HAEED
HRIFRAMPTIEESN-EBUEICRS B FtH A,
RAMP_DOWNEY hEBNE— RTERESINDE.
TOOXRIVINL—FI3S 0TI REDET 1
t—TJIEnEzd, POTA4 T T H#EEIS
FREIPWMENMEICARBRICfeh D> TLNVE T,
RADEDIC. VT L—MDBRBLUB/IMEZTE
LEd,

Vout _LsB y 1
toLk_wiax . oRAMP_CODE

VouT _LsB y 1
{oLK_MIN . oRAMP_CODE

tRAMP _MIN =

tRAMP _MAX =

ZZ¢T

Vourt _Lss =10mV

oLk _max = AN

toLk _MIN = o

fsw = 3.25MHz £10% (PWMEEDIHE)
fsw = 3.26MHz +25% (E X7 ') 2 ZEEDIFS)

fsync
==

fsyne = 28RO 0y O DEREL

n =4 (13MHzDIBEE). 6 (19.2MHzDIBE). HXU
8 (26MHzMi5E&

RAMP_CODE = RAMP[2:0]L 2 X & DE(RI%ZZHR)

ABEfEfRE

aBaFREEL. COICORHEEBNZFIRLE T,
NEBEDRET—1+160T (typ)Z#Bx 25 1 EE%
BHITDHE. DC-DCRFYyTFI L FaL—Fid

a4
OUTPUT g e
VOLTAGE -

y

MODE CHANGE
TO HIGHER VOUT

MODE CHANGE
TO LOWER vouT

®7. 5> T B

MAXIN

M8. miMBEIET DRIDT— FEE
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MAX8952

2.5ART Y IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

SDA /

ScL /

DATA LINE STABLE DATA VALID

CHANGE OF DATA ALLOWED

X \
\_

K. I2CE Y NEmix

vy RO ENn, ICIEAAENnET, DC-DC
2FYTIILFaIL—FIF. Dvrroarh
20C (typ)sHIensd &, BUOA VK D=0, EiEp
HEBERRRERTIZ/ LA AICKE Y 9,

HBEFE, 2CA VYT —2E. 7IOT14TDFF
(C78V) . TRTOL DR YELMEFINE T,

12CA 5 71—2

2CHED2ER ) PILA V5T —2E. ATV
SOV AVN—=YDHEAEE. ST — b, BEE
E—F. BIUFHZEHBLEZ T, > 7IL/NRII.
WHEEN)TINT—554 > (SDA)E Y ZILoOy &
ABESCLHTERENE T, YA, XX ETFT—%H
XZRBL. T YEREEFA I DHSCLEEM LT,

[PCIFH—T> RLA /N2 T, SDAESCLIZIE. TIb
7 THEM(500QMU ) AWM ETT, SDASKUSCLE
BIOA T3> (24Q)F. N2ZA 2V EODSERE
AINAODDTINAZAANZERELI T, £z, BEY
BE. NREBSLEOVOXA M=o PFPrF—20—h
/RIS A F T,

Ew MG

FSCLyOYoHAOILOBICTTF—5E Y hh'ERiE
INEd, SDADT—HIF. SCLZO Y Z/NILZAHINA
DEISZEICHITINDIDELNHY T (KI9ESH),
SCLAYNA DEDSDADZEALIIHIEMES T (EHC
DINWTIIISTARTE KUSTOPHEIDIEASHE),

BXRE—T 2 RUE. START (S)FRHLSTOP (PG
ICEDTCTL—LRBESNET, BT —F/\T VU KT
9EY hPRTY, §40H5. 8EY MDT—FDEIC

16

7o) vIEY bhREE Y. ZDICIE. &AR400kHz
DSCLERMTODT —FEmXEE =T R— L TIVE T,

STARTH K USTOPZ

SUTIA I TI—IADETOT4TDEE, SDAE
SCLIZ7 A RILINATY, ¥YRAZ—I3. STARTHH%=
RHITITDEICKDT., BEZMIKBLET T, STARTE
i3, SCLAY N1 DREIZ. SDAZ/N\1M HS5O—IIBRS
TF9, STOPEMEIE. SCLA/NADRBIZ. SDAZO—
DoNAICEBRBIEEI(K10),

VA= SMOSTARTELIZ. ZDICADFEDREE
MotBEd, YRXAY—IF. 7O /)y EZDEIC
STOPE#MHAREITI DI EIIL DT, EEERTLET
GHHIC DT 7o /)y miaESR), STOPEE
INZEZBBRLET, —BOOIVY REZIL—TICHET

........

START STOP
CONDITION CONDITION

10. 12C STARTH K USTOPE M

MAXIMN




2.5ARTY 79O LFalL—%,

EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

SDA

SCL ? ¢

MASTER
TRANSMITTER/RECEIVER

SLAVE

SLAVE RECEIVER TRANSMITTER/RECEIVER

®11. 12CYRE—/ZL—T 1@k

T2HBE. VA3, NADHEZ#ITIT DO
STOPOV > R ICREPEATED START (Snav > K
ZEFERTIDIENTEIT . —MAIIC. REPEATED
STARTOV > MIFHEERMICEEDSTARTOV Y K&
ED—CTO

STOPERHFIIARELT RL AW EHENDE. 2D
IClE. RDSTARTHRHE T, WERTSCLZ ) 7)1 >
7T —ANSHPL. T 2T/ AZXETA—R
AN —Zm/NMRICHZ T,

SR T LB
AYt—TBERTDICCNZEDT/NA AT N T VR
IVFEREIN, XvE—CERITRDST/NARXIE
Lo—NnNEFINE T, XVE—2ZFET27/3 R
IIVRY =T, YRY—IZELOTHE=NDT /N1 RXUT
AL—=TEWEINE T, R11ZsRLTEE0,

oI

NSRRI VHZELT—/NDSTARTSHAHESTOPERAD
BDT—5/N1 FOITEHRTY, &F8E Y h/XA b
DEIC. TEY DT/ )Y DEY MHRELT,
7o) uEy M. Y RY—DERIBT O /)T
ICBRLOOY I/ R ZERT DB L 2 —/NIXD
CTSDALICENMNDO—LNILMESTY, 7 RLRIE
ESNZAL—TL—/NN3, BENZITRDE/NT b
DBICZTO /)Y DEERTDREN DI T, I,
VRY—L—=NF, BENRITRDAL—T SV
AIYVINLIOYIEASNIE/NA MDRICT T/
DYy DaERTOBENHIIT, H122ZRLTL
VIS AN

7O/ DERDTINARIE, o/ ) voody D
INIVZDINA BB DESDAZ A VA RE LI O—I2755
&2, 7o/ )y oOy NIV ADESDAZ A
EIWNIO VS DRENHIET(BY M7V THELU

MAXIN

SDA QUTPUT
FROM TRANSMITTER

SDA QUTPUT
FROM RECEIVER

SCL FROM
MASTER

CLOCK PULSE FOR
START CONDITION ACKNOWLEDGEMENT

R12. 1.C7o /Uy

FR=ILREBE—HITD2RENHYFET), YAT—
Lo—NnNE, RL—=—Thso0voBhsnzg%on
INANITO /)oY hEERLBNZ EIZEDT,
NSUVRIVHICT—IDRETHDZEEZMOSED
WEMHUET, COBE. FZRAIVHIF ¥R
7 —HSTOPREZLEMT D ENTEDLEDIC. SDA
ENICHEITDRELNHYET,

Loz b

2CL o2 &E. INTZE/3VppDEEN ST DUVLO
ALy alREUETERIDET 7L MEICU Y b
=N ZFd ([Electrical Characteristics (BIBV4EM) 1D
xK&asH),

HAHBEE— FOEH

CHDICHIBEEFELTLWDE—ROEHABEL /IS
Operation ModeL X5 &E#d D55, HHBE/
BIEE— R, ZDICHI2CT—H/NA MIWT D72
/)y EREETDEERICEHINE I (R1345288),

17
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MAX8952

2.5ART Y IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

A B C

D E

ouTt

A: 12C START COMMAND.

B: I12C SLAVE ADDRESS OF MAX8952 SEND OUT.
C: MAX8952 I2C REGISTER POINTER SEND OUT.
D: MAX8952 DATA SEND OUT.

- \s/ N _swen SAs /N e S\s /N o SN NS
VD1 / ‘ ‘ ‘ ‘ /
w_/

E: MAX8952 ISSUES ACKNOWLEDGE AND CHANGES THE OUTPUT VOLTAGE ACCORDING TO NEW 12C SETTINGS.

13, WAEEDEH

AL—T7RL R

INZVYRZ—I3. STARTERHEZDEICZAL—TFR
L ZZEZRTTRITIDZEICEDT. AL—TFNM1 R
(MAX8952) . mEE&amIL 9, AL—T7RLX
INA MEL TDO7 RLZEY (1100 000X) B LT
read/writeEy M(R/W) TR I E T, BIEKT7 RL-X
ZXRITE D%, COICIZOEBDZO Y ITFA7ILD
BSDARO—IC IV d D EIICEL>TTPO/ Uyl Hk
FETLZET,

O —T 7 RLREZEYYTBDZENTEZET,
SHICDONTIE. BBLVEHLELZE 0,

SIAHENE

ZDICIE. B14aEX14bI2RT KDESMBus™iR&(C

EFINfowrite byte 7O ML ZERHBL T, write

byte 7O MUK DT, 12CVRY—F/31 2. 1

INARNDT—=FEAL—TFNARIIEHTDZEN

TEZ9, write byte70O M OJLICIE. BEDERAZD

TEDICL D RIRAVEZ T RLZADWMETT, ZDICIE.

INoDLIR5DY Ty NDHRDT/NA ZUIZEBRIC

BFHREITDEETEH, INTCDLIRYRA UGBTI/

Uy LFEd, write byte 70O M JWTRDEDICHEY

%9,

1) YR&—hH\ STARTIVY RZZEHL T,

2) YRY—H\ TEYMDIAL—TF7RLRETEY b
DwriteEy bZxEH L EF 9,

3) 7RLZEESNZL—TH. SDAZO—IZT )L
LTF7o/VuoaT7HY—MLET,

4) YRY—H. BEY MNDLIRIRA U EZEHL
9,

5) RL—Th\ LORIRAEETI/ ) vILET,

SMBuslZIntel Corp.DEIZET I,

18

6) YRXY—h\
7) ZL—Th,

T—=FI\A hEZEHLFT,

TF=INNA NETO/ )y LET,

8) XL—Th. HILLWTF—FTEHLET,

9) VYR&¥—hH. STOPE#HE=XHLFT,

write byte 70 b 3)LICMA. ZDICIE. B14bllxR

FTEOIC, EHOL ORIICEZTALZIENTEET,

ZO7ORMINICEDT, 12CYRY—FT/NA 2 IZ

ZL—=TAEI1EET7Z RLEEEL. =& 2RY

RAVITHRESNEL ORI THEDERLIZTT

OvoICEHBEIDIENTEFET,

BiHL-170V0DL DR ZICEETRALICIE. ROFIE

ZHEALEY,

1) v2&5—h. STARTOV Y RAEZXHLFET,

2) YRY—H. 7TEVYMDZL—TF7RLRETEY S
DwriteEy h&EZERHLF T,

3) PRLRIFBESIN=ZXL—TH. SDAZO—ICTIL
Lo/ Uyoma7H—rL Y,

4) YRY—hH. BIAZKLEDKEL DR IDEEY bD
LIORIRAVIEFBRLET,

5) XL—Th LORIRA BT/ ) LFET,

6) YRY—hH. F—=HNA b ERHLZFT,

7)) AL—Th. F=INA BT/ ) LFET,

8) XL—ThH. HILLWF—YTE#HLZET,

9) JOVIRADLIREDEET. FIEE6~FIE8H
BUBRENE T, LIRIRA U5 IIBEEE A >
TR RENET,

10) v X&—1h', STOP&RHZXEHL T,

MAXIMN




2.5ARTY IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

LEGEND
MASTER TO
SLAVE
SLAVE TO
MASTER
a) WRITING TO A SINGLE REGISTER WITH THE WRITE BYTE PROTOCOL
.1. 7 11 8 .1. 8 1 1<— NUMBER OF BITS
s| staveaporess |o|_| CREGSTERPONTER A DA |A| |
RIW
b) WRITING TO MULTIPLE REGISTERS
1 7 11 8 8 1 8 1 <«— NUMBER OF BITS
[s] suwesoress [ola| meosiempomterx ||  owmx  [A[  omxd (4]
RW
. 8 1 8 ~<— NUMBER OF BITS
S ot [A[ O ommxn | B
M14aB L0 14b. ZDICADERH
SRAN V) BhE 1) YR&Z—H" STARTOV>Y RAEXHLFET,
B U5 NSRBI DTEE. I15aL:a_<‘éh 2) YRAIZ—h. TEY RDAL—TF7RLRETEY b
TWEd, B—DL PRI ZEFHRANDICIT. RDFIE DwriteEy h&EEH LT,
IRENE T, 3) 7RLRIEEENEZL—TH. SDAEO—IZTIL
1) YR&Z—H. STARTOV > RAEZEHLFT, Lecro /v oE7HY—MUET,
2) VRZ—P TEYRDAL—TPKLZETEY N 4) v2o—h TOVIHOREL IZIDBE Y b
DwriteEY h&EXEHBELF T, LIORIRA I EFEBLET,
3) 7RLZAIEBESNEZL—TH. SDAEZO—IZT IV 5) ZL—Th\ LEZAGRA UGBTI/ ) ISLET,
LT /)T LSS, 6) w2&—h' REPEATED STARTSMAAEZHL £,
D RTTN BEVROLEATTATERML 1) v2s—p TEY MOAL-TPELREEY b
° DreadEy M&EFEHL T,
T LU DD i :
0) AL=II\ LIATRALTETT /U ILET gy 71— SDARO—ICILLTT Y/ Uy IR
6) VZ&—h'\ REPEATED STARTHF#ZZEHL £, FH—rLZET,
7) VRE—hH TEYVRDAL—T7RLZRETEY b 9) ZL—Th\ 8EY hF—H (LI RYDAB)&XE
QDreadEy bEZEHLFT, LE9d,
8) XL—TH\ SDAZO—IC/IVLTTFO/)yi%E 10) VREZ—h. ToIlHRY T 5518513,
7H—hLEY, SDAZO—ICTIVLLTTFo /Uy oBmTH—RML
9) ZL—TH. 8EY M TF—H (LI RIDRE) &E*EH T, INTOTF—IhHmEAMONIZHEE I,
LT SDAZNA MR LTI TS /Uy SBTH— b
10) V25— SDAZ/N\A IHIFLTIET S /U L&
5 H— hLET, 1) TO Y IROL 25D, FIEE FIB10H
. . UBESINET, LORYRA Y I3BRIEE A
11) V25 —h'. STOPEHAEELLET,
a“‘)t‘ 90)ICLI l1::F —Jfot ‘ic? 170920 7UAhEnsT.
b - [ > :/ : J N
T2 12) v 25—, STOPRHAEXELET.

EHRLULEEHMODL DAY ZHARDIENTEZT,
170 VIDEHRELUIEEMDL DX 5 EHAEDICIT.
RDFE=EFERALE T,
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2.5ART Y IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

LEGEND

MASTER TO
SLAVE
SLAVETO
MASTER

a) READING A SINGLE REGISTER

1 7 11 8 11 7 1 8 11— NUMBER OF BITS
[s| stwesooress * |o[a|  resisterponten [ a[s| siveooress {1 fa] O om T T [we]
RAW RIW
b) READING MULTIPLE REGISTERS
1 7 11 8 11 7 11 8 .1.<—NUMBEROFB\TS
|s| :SL?-\VE:ADD:RESZS |0 m :RE(:SIST:ER F:’OIl\iTER:X |A |Sr| SI:_AVE:ADEJRE:SSZ | 1[a]  omx |A|
RW _f RW
. 8 1 8 1 8 11 ~— NUMBER OF BITS
Sl ot fale] owmket [a] " omxn e

152KV 15b. ZDICH DR

¢
/ D))
SDA /
\ () \ ()()
— - tsu_sTA t < BUr
p _| HD_STA
] o tHD_DAT tsu_sto
SCL tHIGH
tHD_STA—> —
tR tr ‘r ﬂ‘
START CONDITION REPEATED START CONDITION STOP START

CONDITION ~ CONDITION

16.12CH 41 22K
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2.5ARTY IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

R2.12CLo2r9vv7
POINTER | REGISTER | POR BIT? BIT6 | BITs | BIT4 |BT3| BIT2 | BIT1 | BITO

OPER SYNC )
0x00 MODEO Ox3F MODE MODE VOUT MODEQ[5:0]

OPER SYNC ,
0x01 MODE1 ox17 MODE | MODE VOUT MODE1[5:0]

OPER SYNC ,
0x02 MODE2 OX3F VODE | MODE VOUT MODE2[5:0]

OPER SYNC

0x03 MODE3 0x21 vobe | MoDE VOUT MODE3[5:0]

0x04 CONTROL | OxEO EN_PD | VIDO_PD | VID1_PD — — — — —
0x05 SYNC 0x00 SYNC[1:0] — — — — — —
0x06 RAMP 0x01 RAMP[2:0] FORCE_HYS | FORCE_OSC | — | RAMP_DOWN | —
0x08 CHIP_ID1 0x20 DIE TYPE[7:4] DIE TYPE[3:0]

0x09 CHIP_ID2 | Ox1A DASH[3:0] MASK REV[3:0]

#3.12CLLYZ2% : MODEO
ZMLTY25E, MODEO, VIDO = GND. VID1 = GNDIZHIFDHNBEEEBEE— REHESATIHET,

REGISTER NAME MODEO
Address 0x00h
Reset Value O0x3Fh
Type Read/write
Special Features Reset upon Vpp or IN_ UVLO
DEFAULT
BIT NAME DESCRIPTION VALUE
DC-DC Step-Down Converter Operation Mode for MODEO
0 = DC-DC converter automatically changes between hysteretic mode for
B7 (MSB) FPWM_ENO light load conditions and PWM mode for medium to heavy load conditions. 0
1 = DC-DC converter operates in forced-PWM mode.
Disable/Enable Synchronization to External Clock
B6 SYNC. MODEO 0= DC-DQ converter ignores the external SYNC input regardless of 0
operation mode.
1= DC-DC converter synchronizes to external SYNC input when available.
B5 Output Voltage Selection for MODEO
B4 000000 = 0.77V
000001 = 0.78V
B3 110011 = 1.28V 111111
T_MODEQ[5: '
5 OUT_MODBEOIS:0] | 145100 = 1.20v (1.4V)
110101 = 1.30V
B 111110 = 1.30V
BO (LSB) 111111 = 1.40V
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2.5ART Y IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

#4.12CL.Y 2% : MODE1
ZOLT2%1E MODET, VID1 = GND. VIDO = Vpplc®HlF 2 HNBELBEE— REIHEZATINET,

REGISTER NAME MODE1
Address 0x01h
Reset Value 0x17h
Type Read/write
Special Features Reset upon Vpp or IN_ UVLO
DEFAULT
BIT NAME DESCRIPTION VALUE
DC-DC Step-Down Converter Operation Mode for MODE1
0 = DC-DC converter automatically changes between hysteretic mode for
B7 (MSB) FPWM_ENT light load conditions and PWM mode for medium to heavy load conditions. 0
1 = DC-DC converter operates in forced-PWM mode.
Disable/Enable Synchronization to External Clock
B6 SYNC_MODE1 0= DC—DQ converter ignores the external SYNC input regardless of 0
operation mode.
1 =DC-DC converter synchronizes to external SYNC input when available.
B5 Output Voltage Selection for MODE1
B4 000000 = 0.77V
000001 = 0.78V
B3 010110 = 0.99V 010111
B2 OUT_MODET[5:0] 010111 = 1.00V (1.00V)
5 011000 = 1.01V
! 111110 = 1.39V
BO (LSB) 111111 = 1.40V
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2.5ARTY IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

#5.12CLY 2% : MODE2
ZDOLYZH1E. MODE2, VIDT = Vpp. VIDO = GNDIZHITBHNBELBEE— RElfHIEZSATINET,

REGISTER NAME MODE2
Address 0x02h
Reset Value 0x3Fh
Type Read/write
Special Features Reset upon Vpp or IN_ UVLO
DEFAULT
BIT NAME DESCRIPTION VALUE
DC-DC Step-Down Converter Operation Mode for MODE2
0 = DC-DC converter automatically changes between hysteretic mode for
B7 (MSB) FPWM_EN2 light load conditions and PWM mode for medium to heavy load conditions. 0
1 = DC-DC converter operates in forced-PWM mode.
Disable/Enable Synchronization to External Clock
B6 SYNC_MODE2 0= DC—DQ converter ignores the external SYNC input regardless of 0
operation mode.
1 =DC-DC converter synchronizes to external SYNC input when available.
B5 Output Voltage Selection for MODE2
B4 000000 = 0.77V
000001 = 0.78V
B3 110011 = 1.28V 111111
- OUT_MODEZ2[5:0] 110100 = 1.29V (1.4V)
5 110101 = 1.30V
! 111110 = 1.39V
BO (LSB) 111111 = 1.40V
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2.5ART Y IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

#6. 12CL 2% : MODE3
ZOLY2%1E MODE3, VID1 = Vpp. VIDO = Vpplc B DHHBELEBEE— RElEZATNET,

REGISTER NAME MODE3
Address 0x03h
Reset Value 0x21h
Type Read/write
Special Features Reset upon Vpp or IN_ UVLO
DEFAULT
BIT NAME DESCRIPTION VALUE
DC-DC Step-Down Converter Operation Mode for MODE3
0 = DC-DC converter automatically changes between hysteretic mode for
B7 (MSB) FPWM_EN3 light load conditions and PWM mode for medium to heavy load conditions. 0
1 = DC-DC converter operates in forced-PWM mode.
Disable/Enable Synchronization to External Clock
B6 SYNC_MODE3 0= DC—DQ converter ignores the external SYNC input regardless of 0
operation mode.
1 =DC-DC converter synchronizes to external SYNC input when available.
B5 Output Voltage Selection for MODE3
B4 000000 = 0.77V
000001 = 0.78V
B3 100000 = 1.09V
- OUT_MODES3[5:0] 100001 = 1.10V 100001
5 100010 = 1.11V
! 111110 = 1.39V
BO (LSB) 111111 = 1.40V
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2.5ARTY IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

R7.12CLL.T 2% : CONTROL
ZOLIZREE, TN Y VEHEA F—TINELETF A 2T LET,

REGISTER NAME CONTROL
Address 0x04h
Reset Value OxEOh
Type Read/write
Special Features Reset upon Vpp, IN_ UVLO or EN pulled low
DEFAULT
BIT NAME DESCRIPTION VALUE
0 = Pulldown on EN input is disabled.
B7 (MSB) EN_PD 1 = Pulldown on EN input is enabled. !
0 = Pulldown on VIDO input is disabled.
B6 VIPo_PD 1 = Pulldown on VIDO input is enabled. !
0 = Pulldown on VID1 input is disabled.
BS VID1_PD 1 = Pulldown on VID1 input is enabled. !
B4 — Reserved for future use. 0
B3 — Reserved for future use. 0
B2 — Reserved for future use. 0
B1 — Reserved for future use. 0
BO (LSB) — Reserved for future use. 0
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2.5ART Y IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

#8.12CL.Y 2% : SYNC
ZOLIZHE, ROy oY =200y UERBERELET,

REGISTER NAME SYNC
Address 0x05h
Reset Value 0x00h
Type Read
Special Features Reset upon Vpp or IN_ UVLO
DEFAULT
BIT NAME DESCRIPTION VALUE
Sets Clock Frequency of External Clock Present on SYNC Input
B7 (MSB) 00 = 26MHz
SYNCJ[1:0] 01 =13MHz 00
B6 10 = 19.2MHz
11 = 19.2MHz
B5 — Reserved for future use. 0
B4 — Reserved for future use. 0
B3 — Reserved for future use. 0
B2 — Reserved for future use. 0
B1 Reserved for future use. 0
BO (LSB) Reserved for future use. 0
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2.5ARTY IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

9. 12CL 2% : RAMP
ZDOLTRHZIE. ramp up/downBE¥ AL £,

REGISTER NAME RAMP
Address 0x06h
Reset Value 0x01h
Type Read
Special Features Reset upon Vpp or IN_ UVLO
DEFAULT
BIT NAME DESCRIPTION VALUE
Control the RAMP Timing
B7 (MSB) 000 = 32mV/us
001 = 16mV/us
010 = 8mV/us
B6 RAMP[2:0] 011 = 4mV/us 000
100 = 2mV/us
101 = 1mV/us
B5 110 = 0.5mV/us
111 = 0.256mV/us
Only Valid When Converter is Operating with FPWM_EN_ =0
0 = Automatically change between power-save mode and PWM mode,
B4 FORCE_HYS depending on load current. 0

1 = Converter always operates in power-save mode regardless of load
current as long as FPWM_EN_ = 0. If FPWM_EN_ = 1, this setting is
ignored.

Force Oscillator While Running in Hysteretic Mode

0 = Internal oscillator is disabled in power save when operating in

B3 FORCE_OSC hysteretic mode. 0

1 = Internal oscillator is enabled in power save even when operating in
hysteretic mode.

B2 — Reserved for future use. 0

Active Ramp-Down Control for Power-Save Mode
0 = Active ramp disabled for power-save mode.

B RAMP_DOWN 1 = During ramp-down, the zero-crossing detector is disabled allowing 0
negative current to flow through the nMOS device.
BO (LSB) — Reserved for future use. 1
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2.5ART Y IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

£10. 12CLY 2% : CHIP_ID1

ZDLTZZIE FADERES(20)2=2ATINE T,

REGISTER NAME

CHIP_ID1

Address

0x08h

Reset Value

0x20h

Type

Read

Special Features

BIT NAME

DESCRIPTION

DEFAULT
VALUE

B7 (MSB)
B6
B5
B4

DIE_TYPE[7:4]

BCD character (2)

0010

B3
B2
B1

BO (LSB)

DIE_TYPE[3:0]

BCD character (0)

0000

#£11.12CLLY 2% : CHIP_ID2

ZDOLTRZIE FAEXDORESEVII)ED I VNI ZEEATHNET,

REGISTER NAME

CHIP_ID2

Address

0x09h

Reset Value

Ox1Ah

Type

Read

Special Features

BIT NAME

DESCRIPTION

DEFAULT
VALUE

B7 (MSB)
B6
B5

DASH[7:4]

B4

BCD character 1 (1)

0001

B3

B2

MASK_REV[3:0]
B1

BO (LSB)

BCD character A (A)

1010
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2.5ARTY IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

PIVr—2a gk

A0 5 DER

RREFEAL T, 455 E(Lpea) Z5ELF T,
4xVjyxDx(1-D)

lout(max) * fosc

hIC&ED>T. E=U-E—oA4F05EER)VTIL
DNEAHNERDI/AIZESNE T, EikszDERE
foscld3.26MHzC., T2 —T 14 A TILDIIRD KD
ICEWE T,

LipEaL =

D Vour
N

R12. BA250%

L|DEA|_73§§‘|'%3*L5C‘Z\ E—o-E—0A4 25051y
TIVERIF0.25 x louT(A)ICE &9 E—D 1 2
OYERITT.125 X |OUT(MAX)t3_° A4 505D
BARANE—DOA VI UIBREBATNDIE. BKU
EBEADCA VF U YEBREEAHNER(ouTmax)
HZBATWDIEZHERL TS Lipear&W b
NWNEWNAFOG R EEERL. AT A X%
RBIDIENTELT, £leL. HEU/MSVEZE
BARITDE. E—OA4 T OYERNERL. KRS
EHDAVTFUHBRENEHY Y TIEMSIT D0
WEBERDUREMENHY FT, L|DEA|_<J:UE7(§L\/(‘/
U5 2E=EFERL. KIKREVWHNERZRFDZE
WTEFIH. MEMICKI KRS0 /979*7’(27’?
WEIZEDDHEBCTY, #HEA Y IZIZDNTIE.
KI12ESBRL T ZE,

INDUCTANCE | DC RESISTANCE | CURRENT RATING DIMENSIONS

MANUFACTURER SERIES ) (@ typ) (mA) L x W x H (mm)
Toko DE2815C 01'.407 8822 2388 32x30x15
DB3015C 1.0 0.036 2700 3.2x32x15
TDK VLS252010ET 0.47 0.038 2800 25x20x1.0
VLS4012ET 1.0 0.050 2800 40x40x1.2
LPS5015 1.0 0.050 3900 50x5.0x15
Coilcraft LPS5010 0.47 0.038 3400 50x50x1.0
LPS4414 0.7 0.055 3800 44x44x1.4
Wurth 744042001 1.0 0.030 2600 48x48x1.8
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2.5ART Y IO LFalL -5,
EBYE—IEHEARE. 2mm x 2mmDWLP/NY r—

ABDAVFUHDER

2TFY T DC-DCLFaL—yDANAVT Y
3. NUTFUEXEIZZFOMDANESLY — A h o #iE
ENDEROE—TIZEFERBL. I MO—FICHITD
2AAYF T/ A XEB/RBLET, BEDT7 T —
32 OBEIE. 10pFoEeZ v oarFo0E
O MuFOEZ I v oarFroHoAFEHEHHESN
9, AAVFUIRBEICBITIDAALI YT YD
A E=F L. BRRRA YFUTERNPANDY—2
ZBEBLEBNEDIC. ADV—ADAVE—F VR
FVEELSTDRENHYET, AHDIVT T
2TV TIOLFIL—FICELOTEESNIEAD
Jy FINERBHICES T DRENHIET, I VY
AVFoHH. NO—=F v TH—2JBRICTIDED
BENICEOTHEINE T, AN Y TILZLDEE
EE/MW+10CEBZLENEDIC. AL VTFUT%E
BIRLET, RTY TSI DC-DCLFaL—5D
BE. BRAAUY TIVERISEHERD1/2TT,
COBRAADVYTINERIS. ATV IO L Fa
L—5hB50%D7T 1—7 1 RE(V|N = 2 x VoyuT) TENME
ITDEEICRELE T, ALDOVTUYRIDHERESEIE
[CDVTIE. MAX89L2ME i+ hESRRL T2
=0

EHNAVF Y DER

27v T 9 DC-DCLF 1L —yDEHI T T,
EHU Y T Ehs<FL. S —TDOREME
BRLE T, BEOT7Z TV Tr—23 > DBEIF. 10uF
OEeZIyvoATFUHEC WD EZ I Yy o T Y
DIFEFFAER NI T, Foo HATVTUTIL
ZAYF U IEBEICHNTO—A 2V E—F VR ZHAT
WaRENHWE T, ESIVI. KUV, F2FI
AVTFUHHELTEY., o225 EZIvon
REDESREFEDSE RV E-F 2 2ZRLET,
BE(ESRIFERI DRI DHANU Y TIUIBELZE
RDEDICIEIF T,

I (PEAK)
2nxfosc x Cout

JVFUHESRICERT DEBMD Y Y TIVIZRD KD
ICIEE Y

VRippLE (ESR) =

VRIPPLE =

EADDTUHRIOHESIREICDONTIE. MAX8952
DFHEFY DT =5 —hZ2BRLTIZS 0,

30

BNHE

ZDICIE. T—=VIry bITDUHEEERA TEY.
F1REN+160CZBADEICEBENSRELIT,
FHMICDONTIE. BB REIDRZSRL T
S, BBaFERLEL. &ELFIL-—FDEXRER
BRZIEICTDICIE. ZDICICEDTHRELLED
PCBICHE END L DICHERT DI ENEETT,

ZEPCBICIEL EREINIES. BEEE-BAERIER
(0)p )| FIEHETL49T/WTT,

PCBLA17D b+

BRAAYF VTR EREBRBEDZH. RROMERE
HEDICITSEERNPCBLA 7D MAWMETT, ICE
AVFOY AAAVTUH BLOEATTFTUHD
BOML—ADRETEZRREICLTLLEES . Zhod
PL—XIFFEL<S., BE. BLAWNEDICLTLZE L,
CINBKUCouth I = REEfRIZ. BEWNITE3RY
IF#FESI T TCPGNDICEHR I D2RELHY T, AGND
BELUPCGNDZE ISV RTL—VICEEEHELTLE
LYo MAX8952MEE M+ Y Mg, PCBL 177D K~
EBFEHIEDF D RENTINE T,

Fv 715
PROCESS: BiCMOS

NYT—=2

B/ Tr—NEBRPEIVT R/¥Y—13. japan.maxim-
ic.com/packagesZERB LT EE L\, BH, /Ny r—2O—R
ICEENDT+]. [#]. FEE3T-1IFROHSH R REZRLI=H£D
TLhdHYUEBA. /Ny T— A/ N T—2FZDEDICETS
HDTROHSHWIAR & IIBEFRA G, RAICK DT/ NI —2
O—RPERBDZENHDRETRELTLL S0,

N —I547
16 WLP 0.5mm Pitch
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