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MAX8952

2.5ARE E R T 5%,
RHEES T, 2mm x 2mm WLPE %
ABSOLUTE MAXIMUM RATINGS

IN1, IN2to AGND .........cooveieii.
VDDIOAGND.......oooiiiii
LX, SNS+, VIDO, VID1, EN to AGND
SCL, SDA, SYNC to AGND.............

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

PGND, SNS-1t0 AGND ......ccoooiiiiiiiiiiii -0.3Vto +0.3V
RMS LX CUITENT Lo 2500mA
Continuous Power Dissipation (Ta = +70°C)
16-Bump WLP 0.5mm Pitch
(derate 20.4mW/°C above +70°C).......ccccccovvveinnnn. 1632mW

Operating Temperature Range ..........c...cccoceeen -40°C to +85°C
Junction to Ambient Thermal Resistance (6ya) (Note 1)...49°C/W
Junction Temperature ...........ccoocoviiiiiiii +150°C
Storage Temperature Range ..........c.ccccoovvenn. -65°C to +150°C
Soldering Temperature (reflow) ........cccooeiiviiiiiiiiii, +260°C

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 china.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 \
VoD Undervoltage Lockout .
(UVLO) Threshold Vpp falling 0.54 0.865 1.35 V
Vpp UVLO Hysteresis 50 mV
IN_ Undervoltage Lockout .
(UVLO) Threshold VIN_ falling 2.10 2.15 2.20 V
IN_ UVLO Hysteresis 70 mV
VINT = VIN2 = 5.5V, Ta = +25°C 0.01 1
Vpp Shutdown Supply Current A
DD PPl 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 = +85°C 0.25 H
VINT = VN2 = 5.5V, SCL=SDA = |TA= +25°C 0.35 1
INT, IN2 I A
, Standby Supply Current VDD, EN = AGND, I°C ready Th = +85°C 035 y
ViN1 = VIN2 = VDD = 3.6V, Ta = +25°C 0.02 1
Vpp Standby Supply Current SCL = SDA = Vpp, EN = AGND, PA
I°C ready Ta = +85°C 0.02
LOGIC INTERFACE
X . VINT = ViN2 = 2.5V t0 5.5V, EN, VIDO, VID1 1.4
Logic Input High Voltage (V \
gie nput g 98 Vi) ypp = 18V 10 3.6V SYNC, SCL, SDA | 0.7 xVpD
X VINT = VIN2 = 2.5V t0 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 ViIL=0VorVH =36V, Ta =+25°C -1 0.01 +1 A
Current EN = AGND Ta = +85°C 0.01 H

MAXIN
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) 2. 5ABEER B T wg,
BMESTiFERN, 2mm x 2mm WLPEf3
ELECTRICAL CHARACTERISTICS (continued)

(VIN1 = 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 kQ
EN_PD =1

12C INTERFACE

SDA Output Low Voltage Ispa = 3mA 0.03 0.4 Vv

I°C Clock Frequency 400 kHz

Bus-Free Time Between START {BUE 13 s

and STOP

Hold .T?me REPEATED START D 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?;;ne 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 Output (?gpacitance Vout = 0.77V to 1.40V, 10 =

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 Y

MAXIN 3
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MAX8952

2. 5AFBEER B e,
RHES T, 2mm x 2mm WLPE
ELECTRICAL CHARACTERISTICS (continued)

(VIN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, Vpp = 1.8V, Ta = -40°C to +85°C, unless otherwise noted.

+25°C.) (Note 2)

Typical values are at Ta =

PARAMETER CONDITIONS MIN TYP MAX | UNITS
No load, VIN_ = 2.5V to 5.5V, VouT = 1.27V, )
FPWM_EN_ = 1 05 +05
No load, VIN_ = 2.5V to 6.5V, VouTt = 0.77V, ) o
OUT Voltage Accuracy FPWM_EN_ = 1 1.0 +1.0 %o
No load, VIN_ = 2.5V to 5.5V, VouT = 1.40V, )
FPWM_EN_ = 1 0% 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 %0 mA
X pFET On-Resistance IN2 to LX, ILx = -200mA 0.08 0.16 Q
. FPWM_EN_ =0,
LX nFET On-Resistance LX to PGND, ILx = 200mA 0.06 0.12 Q
Ta = +25°C -1 0.03 +1
LX Leakage Vix = 5.5V or OV pA
Ta = +85°C 0.05
Internal oscillator, PWM mode 2.82 3.25 3.56
Internal oscillator, power-save mode before entering 243 305 406
PWM mode
Operating Frequency
13MHz = fsyne, SYNC[1:0] = 01 fsync/4 MHz
19.2MHz = fgyng, SYNC[1:0] = 10 or 11 fsync/6
26MHz = fsyne, SYNC[1:0] = 00 fsync/8

MAXIMN




B HEM TS, 2mm x 2mm WLPE 3£

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)

2.5AFER TS,

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Minimum Duty Cycle zggfsig\gl\/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 amplifier 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

CcG68XYN



MAX8952

2.5AEERFTES,
BHEMTIHEN, 2mm x 2mm WLPZE 3

BT (E4514
(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 EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
(1.0V OUTPUT, SYNC OFF) (1.1V OUTPUT, SYNC OFF) (1.4V OUTPUT, SYNC OFF)
100 T 5 100 FTTmr T 3 100 g
3 TRANSITION TO PWM | € TRANSITION 10 PWM TS
90 POWER SAVE IﬁeNng‘waN T0 PWM é 90 | POWER SAVE ITTTITIE Y hué 9 POWER iVE LILHL < mé
2 I 2 3
" L s % L \ £ % iliss g
2l Lot T | Lt \
7 fout A Lt e
0 -1 \. 0 Zast \ _ -
e / S / S / Yifi
= i ] = 6 1 = w0 i
2 5 / Viy=3.2V 2 5 LY Vin =32V 2 % / V=32V
S ) / / 3.6V = / f 6V S 36V
£ 40 / 42v E o0y 7 1 42V E 42y
20 A > i 30 /% i 30
20 / Y/ FORCED i 20 / FORCED PWM 20 \
/ /
0 /) 0 Vi 0 71| ForcED PwM
; [ ) L ) _g-% I L
00001 0001 001 01 1 10 00001 0001 001 04 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)
00 ST TSI O P T 100 T T T e o e [T 100 P RGO T P2
90 |- POWER SAVE UL L S 90 T = 90 POWER SAVE il I
s g POWER SAVE Il S | n g
80 iR A 80 V[ N 80 T \
70 Vs \. 70 Vst Wat M 70 sl
9 7 E S L S Al LA
= 60 / = 60 = 60 1
2 5 il Vin=3.2V 2 o Vin=32V 2 5 / fi Vin=32V
S / 3.6V S / 3.6V S / / 6V
40 42y E 4 } ) / 42V E 4 A ’ /i 42V
30 , 30 j / 30 A
2 //‘ ) N 2 /’ N 2 7
0 / Wl FoRCED PWM w0 P | FORCED PWM 0 A/l FORCED PwM
o V
o LA LI L] oy Al LU L] . LU0
00001 0001 001 04 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 | | —f g g
= ° FORCED PWM : 35 : 05 -
A T\ N < =
5 2 ! ! 5 34 N £ 04 ]
2 TRANSITION TO PWM 2> ~N = 2BMHSING |~
S 20 5 \ g N
& X e 33 3 03 >
o 15 5] > P L~
= = a
g ., POWER SAVE = a2 £ 02
= = NO SYNC
w
05 V=36V | 31 |- Nosyne 0.1 "
Vout = 1.4V 1.3V OUTPUT, 500mA LOAD
0 | 30 | | | 0
0 05 10 15 20 25 4 45 10 35 60 85 25 35 45 55
LOAD CURRENT (A) TEMPERATURE (T) SUPPLY VOLTAGE (V)
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2.5AFER TS,

#a, 2mm x 2mm WLPE 3£
B AT {ER 1 (42)

(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 GURRENT

20 | s 1.42 - 1.115 o
18 NO SYNG <=7 g ‘ ‘ ‘ g g
15 \/ : 1.41 T=+25°C——Ta=+85°C z 1.110 H
= // A _ ‘ _
E 1 Z = l 31105 | FORCED PWM
[ R o -
=z 12 2 =
= 26MHz SYNC S b =
S 10 2 S 139 ‘ S 1100 P
= - 5 Tp=-40°C c —
z 8 = [ z » ——
= = 138 [— POWER SAVE 5 1.095
w o
. POWER SAVE
1.37 ViN=36V ] 1.090 ViN=3.6V ]
2 Vour =14V Vour =11
0 1.36 ! 1,085 |
25 35 45 55 0 05 10 15 20 25 0 05 10 15 20 25
SUPPLY VOLTAGE (V) LOAD CURRENT (A) LOAD CURRENT (A)
OUTPUT VOLTAGE vs. LOAD CURRENT LIGHT LOAD SWITCHING WAVEFORMS
1010 ‘ . - MAXMAXB%Z(UEM
FORCED PWM 5 Vour .
1005 | : 20mV/div
=
o 1.000 —~—
= / e Vix 2V/div
2 099%
=
D
S 0.99 [— POWER SAVE
0985 Vin =36V ] I v i s 200mA/div
Vour=1.0v 10mA LOAD, Vouri=1.3V
0.980 ‘ —
0 05 10 15 20 25 2s/div
LOAD CURRENT (A)
MEDIUM LOAD SWITCHING
WAVEFORMS HEAVY LOAD SWITCHING WAVEFORMS
MAX8952 toc1 MAXBQSZ toc16
Vout 20mV/div Vour 20mV/div
Vix 2V/div 2V/div
L | S00MALORD < oo sl o [rshiotp hatjsitas oo { o
Vour=1.3V P Vout = 1‘.3V ) :
200ns/div 200ns/div
M AKXV 7
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MAX8952

2.5AFE [ T 5%,

BHEMTIHEN, 2mm x 2mm WLPZE 3

BT (EHFI1E ()

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

LIGHT LOAD STARTUP WAVEFORMS

MAXBESZ toc17
T

1V/div

100mA/div

500mA/div

VEN loatiocdiion i i 1 v
200ps/div

PREBIAS STARTUP WAVEFORMS

HEAVY LOAD STARTUP WAVEFORMS

—
v :
QL0
Vour : 4 1V/div
I 200mA/div
L . ] 500mAYdiV
e R e T
VEN T OTUN DI IO L ATy TP T 5V/div

200ps/div

LINE TRANSIENT RESPONSE (4.2V TO

(FORGED PWM) 3.2VT0 4. 2V), SYNC OFF
e - MAXBQSZ foc1 —r MAX8952 10020
: 3_ OUTPUT PREBIASED T01. 3v L 1V/div
STARTUPTO1 1V ..............................................
Vour ..... soomvidiv. 000 Bedsntieisani it e
T A e T e ] 20mV/div
IL 1A/div
200mA/div
Ven i 5V/div A .
200ps/div 20ps/div
LINE TRANSIENT RESPONSE (4.2V TO LOAD TRANSIENT RESPONSE
3.2VT04. ZV), 26MHz SYNC (ImA TO 1A)
MAXBQSZ toc21 MAX8952 toc22
TyrrTT Ve B ALER
Vi 1/div Vour j 50mV/div
Vout 20mV/div
IL
500mA/div
IL 200mA/div L po——————etevevprien
300m/—\ LOAD b lout . E O LT TR 1A/div
20ps/div 40ps/div
8 MNAXIW




2.5AFE[EH F”z‘/’*?%’“%
BHEMTFEI, 2mm x 2mm WLP# 3£

BT (EHFI1E ()

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

LOAD TRANSIENT RESPONSE LOAD TRANSIENT RESPONSE
(1A to 1TmA) (5mA T0 1.84)
. S— - - :NIAXBQ?Z foc2! S S— - - :MAXHS?-Z 1002:

50mV/div
1 Vour

Vour

Comaug sy i 50mV/div

L Bt ..... 500mA/div IL 1A/div

] DT T [T
lout O OO MR A L IO O N 1A/div lout e e 1A/div

40ps/div 40us/div
LOAD TRANSIENT RESPONSE SYNCHRONIZATION RESPONSE
(1.8A to 5mA) (ZGMHZ SYNC)
MAX8952 t0c25 - - - MAXSQSZ 10026

FORCED PWM NO LOAD

Vsyne 2V/div

VOUT ittt sttt 20mV/div

Vout

100mV/div

1A/div
2V/div

200mA/div

1A/div

lour sssssinsnsi i ;
20ps/div 1ps/div

OUTPUT VOLTAGE CHANGE RESPONSE

IMAX8952 toc27
TTrTTTTTTT)

CA0QLOAD, okl
: POWER SAVE ;
VUIDO b~ 321V/j15 RAMP - sl - 21/l

Vour 500mV/div

H 200mA/div

40ps/div

MAXIN 9
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2.5AERFT A,
BEBHESTIHERI, 2mm x 2mm WLP# 3

N 5| i B
0
9 ) &% ThaE
o)
>< A N REDLEL Y LR A, A RS Bl 2.5V 5.5V, FEINTRIE A FLJE 2 ] 222 — AN 1QELH, 5@t — A4
Eg 0.1 pFHIF & L 2K INT 35 FAGND, HUA R R BT ICHUE . H4INTAIINDGE B2 % [ — L J.

A2 AGND M, 4 AGNDE 4% % PCBIZ X 1,

A3 VID1 W FRID 8604 A, VIDORIVID ]38 Sk 75 155 14 B o b oL 1 25 7

s N2 MBS A, 5 A RS 2. SVES.SV. IN2K N #kpiaili findg i MOSFETHE,, 33 P~ 10pF

H =0 1nFf LA IN2 8 i 2 PGND, B R B REITICHUE . A INTANIN2IE 44 £ 7] — FL.

B1 SNS+ i B AR I, IER A . K SNS+ ELECEE T DU

WARMEAEH A . ASENIRS) = P, (FREDC-DCRE BV 88 B RARAPAT, FR1FkA

B2 EN SR . WG F, B AR A FH S AGNDHI L.
B3, B4 LX B BGE Beu , LXHEH: 2 N FBp 418 Minyg IEMOSFET R Wik . LXAE R Wil T =B
CH SNS- i v S A, SR A . T SRR T 0 (K R R T
c2 VIDO o FEIDFE il A, VIDOFIVID A 32 SRR A 18 15 & i L H TR O B A7 45
C3,C4 PGND T, KR NPONDIRER %4 EPCBE X 4.
D1 VoD gﬁﬁﬁﬁ%ﬁ’ fymgggﬁgijgm\ SCLASYNCHIZ IR B 0.1 FH) B &4 Vi
. DD [IBRCAR I, PCAFEE AL, HAE R FENSEHIUI R A2
D2 SDA LCHHR A, 7ESCLAY BT B, 7ESCLAY T B ifvhan i 4idis .
D3 SCL PO A -
D4 SYNC SNFBI AR A, K SYNCHEHE £ 13MHz. 19.2MHz8k26MHz REERT 40 . A5 HIDC-DCE Y1 % 5 41

IEpR A, BB TIECEE, 2 0E8. SYNCIMFE FHL, A FSYNCH F# 5 %48 £ AGND.
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o 2.5AFEEBY R T 55,
EHENTHERA, 2mm x 2mm WLP# 3

SYNC

0SC CLOCK GEN —‘
VoD — IN2

scL 12C INTERFACE

PWM LOGI — LX
SDA ele _‘ }
IN1 _—l L— PGND

EN

VOLTAGE Voag IN1

VIDO CONTROL, VRer, + SNS+
BIAS, ETC.

VID1

AGND%7 - SNS-

F1. T e

JEREERE TR T A AL T B8
MAX8952H B3 25MHz B IERIFF Yl 7 4, Witk o HHHEETEEA0.77VELAOV, HKA10mV
2.5ARK LT . R PF TARFE2. SV ES. SV A VSR o THERER: IRAIPWMEL 4 H
i R T PCHE M B AE0.TTVE LAV, HK N B s etk S s I
L4 /7T< W 2 =] HHs SR R 7
0mV. 4 24 ma R T B R LA P pe . i L PRI ST AR R
FERA T, IR ETEREN, iRz T 150, VIDOVIDIG TAFBAZMBXRITSIAEL.
VID_f AHA NI R H AR, ICHEES, nl il CONTROL
HEBERET  FEHS XA, SRR ER/AN. ENN
6 4 FEL FE T 6 FEVIDORIVID 1B 48 45 A Zh 257, Mopus  (RHCPI, CONTROLF 174 & (280N E, (i fE T 4

Ty e A TARHE R/ F i & rp AT FRR

1. VIDOFAVID1EL &

DEFAULT DEFAULT DEFAULT
VID1 VIDO MODE [2C REGISTER SWITCHING | o\ o i aon | 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 "
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MAX8952

2.5AFER TS,

EHEF TR, 2mm x 2mm WLPZf#

1E6E
MAX8952 DC-DC P = 71 1 47 i 18 3 EN T2 5 5 A i g /28
1. EN¥i AT @k Vi AR, B AR ENGZ 4 4
AT E 5 T 5 5/ E 5 2
EN#i A B A NF IR, A& T RENGH . —
B$iEIC, 7383 CONTROL AT #7252k FH1% T i L L (I 3
7), H#SHEFEER/N. ENRIKHEER, CONTROLZF
e AP BN, FREEN. VIDOMVIDIAY T HrHLpH .
e F b rURIWT E T DA R TAE R UL AR B, i
ZHE2MIE3.

DC-DCi 7578 L 1E# =

ICTAETEN R A 2 —, B AR T VID_ g AR
1). LR, ICEH NMODEOEMODE3EH TIE#HEN . &
P TAERCT, DC-DCRE H I8 17 25 35 AT 15 B TAETE S F e
A SR HPWMEES . DL i & i EMODE_ 7 77 4 S 8
(HSHRIZKG), AVFAEEMEESA TR,

BT, MAX8952 PWMIF 3643 Mok T L
i PRI BT, ICTAEER EHRPWMBL ; %
AT, ICTREME B . & H W PWME L
RAIE T 50 . B I R S 1 . 5
BUBIAR 20 oy e A TR FE D TORANF, 2% H e
3o S B TT S B — R TF S . TF %R SR
A5 B S F fi /NS [ 3 FLA P P TR TR 5
I L FE 2, o PR U IR TR AT %
—ELETF, OUERK B/ G T B 6 9 EL A o FE T
W 1 TR DL 22 5 TP AR 7 . TF 3665 F 300
(G300 7 5 M 8 T O (R RS, LB LT T
Y SRR AT . PRI A K e T A1
e

47 4 3 7 0 0T A7 PWIMLR S 1 T A 82 4]
BEf. UK IE] % T 16 M ELE % N, DC-DCHEER
B A TIRRORE . EOR B, W% st
FFRIHGRIE 244, DC-DCHE I 58 U FF 4 3 1 T4

1.40V

out

140 | |
: | 1.10v

.
[\

EN

VID1 \

VIDO \i

Voo

A: POWER CONNECTED TO IN1 AND IN2.

E: Vpp PULLED HIGH, ENABLING I2C INTERFACE.

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.

/

2. Lt

12
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2.5AFER TS,

B HEM TS, 2mm x 2mm WLPE 3£

A B
IN_ ; ;

ouT : \
EN | \
Voo \

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

[]3a. FTEENZ B A6V ppdE 17 7

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).

B3b. TEVppZ Hi i IGENZF 17K I

out

EN

Vo

A: IN_DROPS BELOW UVLO, IC ENTERS SHUTDOWN MODE, I2C REGISTERS RESET TO DEFAULT VALUES (SFE TABLE 1).

B3c. H FINIR B M A B
MAXIMV
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MAX8952

2.5AFER TS,

EHEF TR, 2mm x 2mm WLPZf#

i TAEE, TR E A, BT LA S B
K, ZIEA4.

T AR AR A P X L 070 A P O 494 K i o £ 3 3 JA 0
Flomf, #IPWMEEAfE . STl E)GE, R %
WBCN R R8ANLUR, DC-DCHFE#e g W IF HPWM LAE.
TAE UL 1 K 5 DC-DC#E e 3 F 5 PWMHRAE 2 [] 77
TEREIR , 8% i H RE 6 76 i (9] T S0 18 S 55 196 047 1R
i, VEAIRESENESHES.

A FEL R A R A g O A RS, AR TR A
PEARTFOCHR, AT A i TARRR . A8 rp 4 U0 H 3%
ST, P A TAETE R E T MR, S fPWMAEL

FE. AR, BT R E R R,
I 2] A6 D 8 B ] 7 T S AR

Mn-Vour , Vour
2xL Vnxfosc

s HPWMABL T, 8 17 4% TR 7R [ & (3.25MHz 5 5 416
IR R 22) T R0, 5 it R Te o

SEHPWMBE I, H T I B T [B] 5 T 5491 3¢ 1) 3
A, AAUER, WILERESMEBEAE RS . HaRH
PWMHEE AE R 3 56 AF T YD FE = T B

lout =

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

POWER-SAVE
MODE WITH
PWM BIASED

PWM NOT READY C

ZERO-CROSSING CYCLES

N
~_

LESS THAN 8 CONSECUTIVE
ZERO-CROSSING CYCLES

MORE THAN 24 CONSECUTIVE
ZERO-CROSSING CYCLES

T
\/ MODE

LESS THAN 16 CONSECUTIVE
ZERO-CROSSING CYCLES

#EZ
ICHA PO RBHJE BB, REOS IV Bh3ok 2 0 TR P
TResHoLD pepe | PEACHA LR AIBR A (S M T AF ). OB BN T B
PELA A DRIE HA T, L R L . G BEICHE AL
B4 U, ICHET — Ve RE I B Bt
14, i ] T A RECF A9 i i 0015
MORE THAN 16 CONSECUTIVE

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-DCJi 1t % B A9 B AL

14

MAXIMN




B HEM TS, 2mm x 2mm WLPE 3£

IZEZ-2
PN 0 T4 IE [A] A0 B U e 2 25 T ANER M AR 2R ARE L TR
Pt R . TRl A0 B AR B T 50 SR 0 B0 U < JA 3 (i T
I []) ol . FE UL IIR], P AR A o P s S e, L JRR LA
PETRE. PWMABET,  [a] 25 B 0458 £ T 5% il 9 45 R i 17
I AEBT, [F 5 B A R T R B AR T
S0mA (BHYE) ST OC Jal 45 AT i O, AR T
K ATERAR DL .

By ] BB JE IR SR AR

MAXS952 1] A Y5 42 il 4 H o FE (1 P shadt =, B 12CH: 0
WEELEG. ETHES). RAMPETF 55 (1) ¥ i 45 il %
FELJE (9 0% 23 % . RAMP_DOWN fir 45 148 HL B 2 F g
R TR, W48 E A B ARAMP_DOWN
PLVE A, W H IR oo il i R R, R
T A R A AN B E PR R . R
%1 T B M e R e I TRAMPHLSE RO B(E ; H 3k
FAFF, i A 3 0B R R FRAMPHLE I3 =% .
HHMEA T, RAMP_DOWNE i}, i3 kb o 78 i

QUTPUT
VOLTAGE

A DELTAV=10mV
Vour'

> e 10mV/RAMP RATE

Vour
TIME
F6. EHEE
OUTPUT
VOLTAGE
A
Vout

Vour'

2.5AFER TS,

P T SR 4 1k . A TRURE A4 ol 5 I PW MR 5K T
9 A 2 i -
2 T 35 i P P 30 3 o R 9 i R (M e /)M -

t(RAMP _MIN = Your _Lss x !
- toLK_max  oRAMP_CODE

tRAMP _MAX = Your _Lss x !
- toLK_MIN  2RAMP_CODE

A
Vourt _Lss =10mV

oLk _max = v N

lCLK _MIN = :
SW _MAX
fow = 3.25MHz £10%, PWMT{ER
fSW = 3.25MHz 125%, {%@If/lz%';it

f
o = sv:nc

foyne = AR R
n =4 (I3MHz#i %), 6 (19.2MHz45%) 18 (26MHZz4Fi %)
RAMP_CODE = RAMP[2:0] 317 #% () 50 {8 (2 . 329)

AT AR

Pod AR TR BIICH S TIFE . PHRIR E 12 aehe 3
IR BRI +160°C (ML BUE)IS, DC-DCPE e 3 19 4% S

e A
QUTPUT g - e
VOLTAGE

MODE CHANGE MODE CHANGE
TO HIGHER VOUT TO LOWER vOUT

7. FRER L

MAXIN

S, A F R A 2 AT A1

15
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MAX8952

2.5AFE [ T 5%,

BHEMTIHEN, 2mm x 2mm WLPZE 3

SDA /

X \

SL /

DATA LINE STABLE DATA VALID

CHANGE OF DATA ALLOWED

\

&9, PClv {54

FEICH 2. 45 T FE20°C (ML RUE) )5, DC-DCRE &I 17 %
FOMR, EShad #A T Uk U .

PO HME, PCEORIFAR, H AR 2 AR 7 2R B -

PC#
2C 328 A2 5 4745 1 5 W) P TR A e o 0 i S PRI L 3
A TAERARIEA . BT RS — XU m #1750
2R (SDA) I — AL ER A7 Sl A (SCL)ZH . #5thI Be e S 2k
BB I ESCLIE S, A B S
2CHF ML, SDAMSCLAEZ FHiHFH(500Q8k F k).
SDAFISCLZL ] DA 5 B — DN HLFH (24Q), 7P 8 1H 4 A
RZR&ELEERIGEHNE. BEREHLESEGESN
BT BER R/

{154
B> SCLE 8 J8 A 4% iy — D Eda AL . FESCLES ik i 19 5
FLSF-HAME], SDA B %R R Fi e 2 (2 ILE9). 4 SCL
i B, SDAM AR L R R E G S (E 2 (FRIES I
STARTHISTOPZ{4%R4Y) -
MG 5 7 51 #B I START (S) &4 FISTOP (P) £ 1447 49 A
. A EORE A NN, SN )R N A . 1C3E
Fr SCLAF & 5 35400kHz 1) $i 8 15 43 .

16

STARTHISTOPL 4

ERATHE TR, SDAFRISCL AN & . FHLEE &
ESTART &M JE 50815, START&AFZSCL Jy i B - 1f
SDAH & FME A PEAS ; STOPE 42 SCL A & HLFERF, SDA
PR ARG 31 /=1 9 B A2 (E110).«

K H EVAYSTART S48 AICH i B4 . EMm KixkdE
W2 DL R Bt i A STOPS& 1 Sl 48 R A% iy (B 205 B AH & W

........

START STop
CONDITION CONDITION

[&10. PC STARTHISTOP# 14

MAXIMN




2.5AFER TS,

L— Sl LA s
BHES g, 2mm x 2mm WLPE %
SDA
scL
i ' '
TRANSM%E&ESECENER SLAVE RECEIVER TRANSMI%éxlERECEIVER

F11. PCE/M B &

ZEBAY), STOPEMRUEL. N T MMPLLE — &5y
A, EWLREREPEATED START (Sr)#i4, T A4&STOP
rd, RErEHIEL. @HEWEN T, REPEATED START
A TELIRE B4R T M AYSTART AT 4 .

K I E STOP £ 4 8 A 1E B At dik sk, TCHE PR 5645 SCL £
FIWTITF, BB N —STARTS A, T4 5 e 7 1o 2
(SR U

REHE
PCRZ B RN BRI N R, U0 SR
PROMHEMCRR - PEHITH B ROSR A  TL, 2 ELEE S0 %
PR IMAL, Z L.

&
9 1 BRI B 7ESTARTHISTOP £ 14 27 6] 4 i 9 B4 7
THEAZRE . ML FENT T IR — A RENL. N
DL B FE AL AR B — A0 b R 220 B A ik v 34 ) 7
SDA b= A R HL TR 5. 8 41k i WL IS 38 b TR IR
FEFAFIG A — DN, LR 2 e i E
ML &% 8 & B I BAF TR A - g, 2 LEIL2.
N7 25 B DA UL IS 5 Bt A Bk e B AT AR SDA, M /1 SDA
TE 7 250 B Jk o ) v EEL T T 30 P R R MR LT (e 2B A2
HESLAVR RIS [E]) . T AU ICES D 2TE B ML & 9 B
G ANFVWREEA AN ENEES, KBdEEE. X
BT, RESUIEESDANE B, i EHL74STOP

E

MAXIN

SDA QUTPUT
FROM TRANSMITTER

SDAOUTPUT _t
FROM RECEIVER !

SCLFROM __
MASTER !

CLOCK PULSE FOR
ACKNOWLEDGEMENT

START CONDITION

12, PChy %

o2 =4
MINTE Vpp L R B A A UVLON TR LA R B, 12CHF
1725 5 1 2 BN B (S W Electrical Characteristics3).

Ei i TERR
T SR o 3 R R IC 2 A AR SR B TAR R AR AT
i R T AR R U FEIC R G T C RO 71 24 1Y [
I R (UL 13).
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MAX8952

2.5AFER TS,

EHEF TR, 2mm x 2mm WLPZf#

A B C

D E

ouT

"/

VIDO

/

SDA \i/ \ﬂ/ \ ASr / \ RGPTR / \ ASr / \ DA/ \ y

VID1 /

/

w_/

A: 12C START COMMAND.

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

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

B13. &t i #E

Mt
SR P e i R START &4 FIBE 5 B9 ML 4L 5 5
5 M #FMAX8952) ) iE 5 . Mtk 575 A 4574t bk 7
(1100 000x)F1 — 1/ FAL(R/W) . FCE] T8 #Y ik Js
TC 33 7 5594~ A5 b J&T 30 PR K SDARIAR > K 3% I 2
AR E ML, FAENES T KA.

GE(E
[CHZ FESMBus™HTE 19 22 SR BB F 5 i, 2l 14afE]
1407 . B3 UM SR VFIRC E ML g1 1 AL g1 & 3% 1
NFWH B . BEVTINEE - A A b,
MTREMNERE. REHEETH A RATFEHEN -1
TH, ICh BT A fFaiast. 55 WPIan T :

1) FHURIESTARTAT % -

2)  FMRERTO AL, BEJE R — D E AL
3) BT HERY AL AR SDAREAT B2

4)  FMEE—ASALAF AR .

5) ML A A frastiatt .

6) EAHAIE—NEHE T

SMBus#ZIntel Corp. {9 & #5 -

18

Ty MBS E a1 -

8) ML Sk Hr i dhE -

9)  FAHLKIESTOPEA .

B T B WAL, ICERLLE 24274, WK 14bfT

N ZIPATVFIZCEA R AT — R WAL F-hE, RIAr 3

8 K 1% B NHE S AF SR BT T LR ) SR A fr A B

KU T S BRES S N FF e B g :

1) FHLLIESTARTATZ -

2)  EMEETO ML, B IR — B ERIENL.

3) Wk AL L AICSDA K 3% B 2%

4y FHRIRE - ANFFEE AN T8O A 2 Ta

5 MV B FFEadast.

6) FHEZE BT

Ty MHLR B 717

8) ML A i ¥ -

9) XHEURHRAN TS EELROES, AR
Hzhih .

10) FEHLKIESTOPEA .

MAXIMN




e ZE 57 ki

i,

2.5AFEZY i 775#
2mm x 2mm WLP#{3£

LEGEND

MASTER TO
SLAVE
SLAVETO
MASTER

a) WRITING TO A SINGLE REGISTER WITH THE WRITE BYTE PROTOCOL

1 7 .1.1. 8 .1. 8 1 1<— NUMBER OF BITS
[s] Saaboriss” " [ofa] | wosterrondn | || | omm | [A]P]
R/W
b) WRITING TO MULTIPLE REGISTERS
.1. 7 .1.1. 8 .1. 8 .1. 8 .1.<—NUMBEROFBITS
|s| soweaooress  [ofa| reawterpowenx  [a]  omax - [a] ol A
RIW
. 8 y 8 ~<— NUMBER OF BITS
oot [A[ o OMAXe | 7]
& 142 F1[&] 14b. [FICE A $ 1R
4 1) FHLKIESTARTHTS .

BT B DI TR I 150 5, SRR 2) EALRRETRHLME, BEJS B — A SRR
LK 3) S JOFLE R SDAE T 1% .
v oRmRmSTACES 4) ERUREBIRR 5 1 R IS (LA A
2) ?$}‘Lﬁ)£7{i}%$}‘!¢i‘mf‘[t7 Kﬁ}ﬁ\ﬁi&## I 5&%1&0 5) M*ﬂm%%ﬁ%&*g%‘l‘e
3) B SFHEAT AL I RARSDAEAT I 2 6) 4% RREPEATED STARTZ /4.

EHLE T — AR 2
Y Imfﬁ 'S‘Jfﬁﬁ%ﬁ*ﬁﬁ" T EBURETRLEE, B BB GL
5) W‘W REGECECEE 8) MLt H R SDATET R .
N T %EEE~’|‘1§@?§'@1’EM

8)  MALIEE PR SDABEFT B2 -

9) MM AK BB E e (AT 77 d N A -

10) FAVLIE 1 AR 35 SDA Ky fa B P AR R
11) FHARIRSTOPA .

BEAh, ICH A & 2 A L% A7 d 19 B e, AN 15b
P . RFARLR 2 BR A S A A7 e K B

MAXIN

10) TR IHE 250 nT, EV0E S RSDAYE 1T MW
% SAERBUNARIEE, B R EESDA K & HLF
AR

1) MERBNW T FRELLBIEI0, FAwRIEHE
WH Bhik .

12) FWEESTOPEH.
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MAX8952

2.5AFE[E R Toas
HR 2 7 i i 2

2mm x 2mm WLP#i3E

LEGEND

MASTER TO
SLAVE
SLAVETO
MASTER

a) READING A SINGLE REGISTER

1 7 11 11 7 1 8 11— NUMBER OF BITS
|s| stAvjEA@DRjEssj |0 m RjEGISjTERj PO!NTEjR |A|Sr| SLjAVEjADIjJREjSS |1 [A] o |NA| P|
RAW RIW J
b) READING MULTIPLE REGISTERS
.1. 7 .1.1. .1.1. 7 .1.1. 8 .1.<—NUMBEROFB|TS
[s| ‘stweaooress  |o|a| reaisrerpomreRx [ a|s| stveaooress [1]a] T oamx O [a]
RW RW
. 8 1 8 1 8 11 =— NUMBER OF BITS
Sl ot e[ e [a] T o e

152118 15b. MICEEHA

/
SDA _\\ /

—
tLow
SCL i
tHD_STA—> —

! o

START CONDITION

[ / \ / ()() \

) l—
tsu_stA 1BUF
tHD_STA

tHD_DAT tsy_sto

A ﬂk A
REPEATED START CONDITION STop START
CONDITION ~ CONDITION

F16. PCht A
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o 2.5AFEEBY R T 55,
EHENTHERA, 2mm x 2mm WLP# 3

K2 1PCHFH

POINTER | REGISTER | POR BIT? BIte | BITs | BIT4  [BIT3| BIT2 [ BIT1 | BITO

OPER SYNC ,
0x00 MODEO Ox3F VODE | MODE VOUT MODEO[5:0]

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

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

OPER SYNC

0x03 MODE3 ox21 VoDE | MODE VOUT MODES[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 DASHI[3:0] MASK REV[3:0]

R3. I2CEF 7788 MODEO
%P 174 & A MODEORY it W AT T/EBE 45 1], VIDO = GND. VIDI = GND.

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 MODEQ
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._MODEQ 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
B2 OUT_ MODEC[5:0] 110100 = 1.29V (1.4V)
110101 = 1.30V
B 111110 = 1.30V
BO (LSB) 111111 = 1.40V

MAXIN 21
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MAX8952

2. 5AREERE Toes,
RtES TR, 2mm x 2mm WLPE %

&4. °CEHEF#H: MODE1

%A Aw & A MODEL {4 i f A0 TAE#E R #%], VIDI = GND. VIDO = Vpp.

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
- OUT_MODETEO] | 510111 = 1.00v (1.00V)
5 011000 = 1.01V
! 111110 = 1.30V
BO (LSB) 111111 = 1.40V

22
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o 2.5AFEEBY R T 55,
EHENTHERA, 2mm x 2mm WLP# 3

R5. 2CH7FE: MODE2
27 788 5 MODE2 i i FE R TAERS S #55%1, VID1 = Vpp. VIDO = GND.

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
B2 OUT_MODE2[S:0 | 140100 = 1.20v (1.4V)
5 110101 = 1.30V
! 111110 = 1.3V
BO (LSB) 111111 = 1.40V
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MAX8952

2.5AFER TS,

EHEF TR, 2mm x 2mm WLPZf#

*6. I°CHE#: MODE3

%3 A7 & A MODE3 Y it FL B TAE# 04|, VIDI = Vpp. VIDO = Vpp-

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_ENS 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_MODE3[5:0] 100001 < 1.10V 100001
5 100010 = 1.11V
! 111110 = 1.39V
BO (LSB) 111111 = 1.40V
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o 2.5AFEEBY R T 55,
EHENTHERA, 2mm x 2mm WLP# 3

R7.12CEHTEE: CONTROL
2 A7 2% 0 A B2 PR R L

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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MAX8952

2.5AFER TS,

FE 2 7 i i 12

+R8. 12CEHEFRE: SYNC

V%A AF AR T R S EBIS Bh 5 AY IN Bh e

2mm x 2mm WLP#i3E

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
SYNCI1:0] 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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2.5AFER TS,

B HEM TS, 2mm x 2mm WLPE 3£

R9. I2CHEFE: RAMP
AR E T T R IRE .

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 = TmV/us
B5 110 = 0.5mV/us
111 = 0.25mV/ps
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.
Bl 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

MAXIN
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%£10. 12CEH1F88: CHIP_ID1
AT B A G B (20).

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

#F11. 12CHF#: CHIP_ID2
AR R TS IR 5

REGISTER NAME

CHIP_ID2

Address

0x09h

Reset Value

O0x1Ah

Type

Read

Special Features

BIT NAME

DESCRIPTION

DEFAULT
VALUE

B7 (MSB)

B6

55 DASH[7:4] BCD character 1 (1)

B4

0001

B3

B2

51 MASK_REV[3:0] BCD character A (A)

BO (LSB)

1010
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g =
BB

KT AT B (LpEaL):
4 x VN xDx(1-D)
lout(max) * fosc

W FEL JRC FEL U 80U ) D DM U S8 N R K S B R 174, 4R
Ve % fogc H3.25MHz, dasHD R :

LipeaL =

2.5AFER TS,

45 Lippar,  HL R HL I S0 0 (B M 0.25 XIOUT(MAX)° H
Eﬁ%{ﬁﬂ@ﬁﬁyllﬁ XIOUT(MAX)" Eﬁ{%%@i@*ﬂ%{ﬁj{ﬂ:
P R (B LA, L PR AE B K EL AR OR T K
R (outauax)) - R A/NFLippar 89 B E A B T 6]
FLBRT, (EAnSR AL BB /), W FR R TR G O, T
AT 220 K1) L LA SR A 80 . SR A K T LippaL
) L BB AT R A R W R, (AR B R RCR
HURLEL. FR12FIH T HEFE A LK.

Y
D Your
VIN
R12. HEEHRRK
INDUCTANCE | DC RESISTANCE | CURRENT RATING DIMENSIONS
MANUFACTURER SERIES wH) @ typ) (mA) L x W x H (mm)
0.47 0.025 3800
ok DE2815C . 003 5700 32x30x15
DB3015C 1.0 0.036 2700 32x32x15
oK VLS252010ET 0.47 0.038 2800 25x2.0x1.0
VLS4012ET 1.0 0.050 2800 40x40x12
LPS5015 1.0 0.050 3900 50x50x15
Coilcraft LPS5010 0.47 0.038 3400 50x50x1.0
LPS4414 0.7 0.055 3800 44X 44x14
Wurth 744042001 1.0 0.030 2600 48x48x18
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BN BILE

P I RUDC-DC I 1 4% H (9 4 A FL A T R (A s sl e
i A PR AL ) FEL IR (L, HF 0/ Tl o B T S IR
XEFRZHOY A, HEUCR A 10pFR & #2410, 1pFRE & i
FIHREC . A ATETT SR T B B BT /N T i A TR B
PO, BT R 30T G LA 2ol i AU A LR
2L FE e i R 1 5 o il A SR Y R . B B R R
WO A AL T R S R T R, R A AT B
IER R A A, G5 A SO L 5 DR A IR T A
KZ+10°C. X TR ERDC-DCIANT#8, & K A B
UL A LAY 172 B R A\ S HRLAT ) B A B T 3R Y
#TAETESO% 5 2 (VN = 2 x Voup I T . X TFHiA
HARENEESE, 1ESHMAX8ISUT iR .

Bt B EIRFE
W 5 R DC-DC 7 i ) i i P 20 FH T PR AR /0N 19 i o &8
P, PRI ARE . T REZEMA, #UCRHA
10pF g e FLARAN0. 1 F g e FL AR R BB . i ) LA I A
JFRIRT HAMRMEY . MEEA. ReWaAMER
AHBAE, Ho kR A B A R RESRA R /N LT -

P (S ESR) ™ A= ) i HH S R 2070 -
L (PEAK)

2nxfosc x Cout
LA ESR™ A= B 20 8 -

VRIPPLE =

VR”DPLE (ESR) = ||_(F’EAK) X ESR

KT A RS, ESHEMAXBIS2PFfhAR .
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PCB# /&
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