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ABSOLUTE MAXIMUM RATINGS
REF, COMP, VIDO to VID5, OSC, CLKI,

CLKO 10 GND oo 0.3V to Ve + 0.3V
RS+, RS-, ILIM to GND ... ..-0.3V 1o Ve + 0.3V
PWM_ 10 GND ..vvoooeoove e 0.3V to Ve + 0.3V
EN, PWRGD, VGG 10 GND ... 0.3V to +6V
CS1_3-,CS2.4-, CS_+ 10 GND vvoovverv . -0.3V to Ve + 0.3V

Continuous Power Dissipation (Ta = +70°C)
28-Pin QSOP (derate 10.8mW/°C above +70°C)......... 860mW

Operating Temperature Range ..........c.ccccooeenn.
Junction Temperature ......................

Storage Temperature Range

Lead Temperature (soldering, 10s)

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

(Vce = 5V, VID_ = high, ILIM = 1.5V, EN = open, RS- = GND = 0V, CLKI = open, CLKO = open, Rosc = 95.3kQ to GND, PWRGD =
100kQ to Ve, PWM_ = open, COMP = 1V, CS_+ = 1.1V, CS1_3- = CS2_4- = RS+ = 1.1V, Ta = 0°C to +85°C, unless otherwise

noted.)
PARAMETER | CONDITIONS MIN TYP MAX | UNITS
GENERAL
Vce Operating Range 4.5 55 \
) Rising 4.0 4.25 4.5 \
Vce UVLO Trip Level -
Hysteresis 270 mV
Vce Shutdown Supply Current Vee < 3.75V, VID_ = GND 0.7 3 mA
Vcc Standby Supply Current EN =0V, Vcc = 5.5V 13 20 mA
Vcc Operating Supply Current RS+ = 1.2V (no switching), set VID code for 1.100V 13 20 mA
Thermal Shutdown Rising temperature, typical hysteresis = 15°C 165 °C
REFERENCE
2.0 2.0
Reference Voltage IREF = 200pA - 0.4% 2.0 +0.4% \
Reference Load Regulation 100pA < IREF < 500pA -0.05 %
Reference Line Regulation 45V < Voo < 5.5V -0.05 +0.05 %
Reference UVLO Trip Level Rising edge, has 80mV typical hysteresis 1.74 1.84 1.95 \
SOFT-START
Soft-Start Step Size 12.5 mV
Soft-Start Time per Step Soft-start counts from EN rising (Note 1) 17 20 23 us
VOLTAGE REGULATION
RS+ Input Bias Current VRs+ = 1.1V 0.1 1 pA
RS- Input Bias Current VRs- = 0.2V 0.1 1 pA
» VID_= 1.1V, Ta = +25°C -0.4 +0.4
Vourt Initial Accuracy %
VID_=1.1V -0.6 +0.6
Vout Droop Accuracy (CS_+) =1.125V +5 %
COMP Output Current (VO+) - (RS+) = 200mV 385 pA
GMV Amplifier Transconductance 2 mS
Srl\o/lc\j/ué:nplifier Gain-Bandwidth 5 MHz
2 AKX
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 5V, VID_ = high, ILIM = 1.5V, EN = open, RS- = GND = 0V, CLKI = open, CLKO = open, Rosc = 95.3kQ to GND, PWRGD =
100k to Vce, PWM_ = open, COMP = 1V, CS_+ = 1.1V, CS1_3- = CS2_4- = RS+ = 1.1V, Ta = 0°C to +85°C, unless otherwise
noted.)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
CURRENT-SENSE AMPLIFIERS
CS_+, CS_- Input Bias Current CS_+=CS_-=2V,RS+ =0V 0.2 5 PA
ﬁ\c/iLe:ginurrent—Umlt Trip Level ViLiv = 1.5V, Ta = +85°C 10 +10 %
ILIM Input Bias Current ViLim = 1.5V 0.01 1 pA
ILIM Default Program Level Vium = Vee - 0.2V 1 V
Peak Current-Limit Delay Time 20 ns
OSCILLATOR
Oscillator Frequency Accuracy 10 %
(SF;N;CPhrlwr;ieF)requency Range 150 1200 KHy
23/5 Mode CLKI/Set Frequency 08 40
g"fexv'vm“m CLKO Duty-Cycle CLKO load < 50pF and Rose = 40.2kQ 2 %
LOGIC INPUTS (EN)
Input Low Level Vce = 4.5V 10 5.5V 0.8 Vv
Input High Level Vce = 4.5V 10 5.5V 2.8 \
Input Pullup Level Internal pullup Vce \
Input Pullup Resistance Internal pullup 50 100 200 kQ
LOGIC INPUTS (CLKI)
Input Low Level Vce = 4.5V 105.5V 1.2 V
Input High Level Vce = 4.5V t0 5.5V 3.6 \
Input Pulldown Level Internal pulldown GND \
Input Pulldown Resistance Internal pulldown 50 100 200 kQ
MAX8524 LOGIC INPUTS (VID0-VID4)
Input Low Level Vce = 4.5V 1t05.5V 0.8 V
Input High Level Vce = 4.5V t0 5.5V 1.6 \
Input Pullup Level Vce V
Input Pullup Resistance Internal pullup resistance 10 15 20 kQ
MAX8525 LOGIC INPUTS (VIDO-VID5)
Input Low Level Vce =4.5Vto 5.5V 0.4 V
Input High Level Vce =4.5Vto 5.5V 0.8 V
PWRGD OUTPUT
Qutput Low Level IPWRGD = 4mA 0.4 Vv
Output High Leakage VPWRGD = 5.5V 1 pA
PWRGD Blanking Time From EN rising, tracks CLKO 3 5 ms

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 5V, VID_ = high, ILIM = 1.5V, EN = open, RS- = GND = 0V, CLKI = open, CLKO = open, Rosc = 95.3kQ to GND, PWRGD =
100k to Vce, PWM_ = open, COMP = 1V, CS_+ = 1.1V, CS1_3- = CS2_4- = RS+ = 1.1V, Ta = 0°C to +85°C, unless otherwise

noted.)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
- VID + VID +
Output rising 0125 0175
PWRGD Upper Threshold \
Output fallin VID + VID +
P 9 0.075 0.125
) VID - VID -
fall
Outputfaling 0.250 0.200
PWRGD Lower Threshold Vv
Output risin VB - VD -
P g 0.175 0.125
OVP PROTECTION
MAX8524 output rising VID VID +
Output Overvoltage Trip 0.20 0.25 v
Threshold, OVP Action o VID + VID +
MAX8525 output rising 0175 0225
PWM, CKLO OUTPUTS
Output Low Level IPwM_ = -5mA 0.1 0.4 V
Output High Level IPwM_ = +5mA 4.5 4.9 \
Source Current VpwmMm_ = Vce -2V 84 mA
Sink Current Vpwm_ =2V 83 mA
Rise/Fall Times 10 ns
PWM Selection Threshold Voo = 4.5V t0 5.5V 0.8 2.3 3.1 Vv

ELECTRICAL CHARACTERISTICS

(Vee = 5V, VID_ = high, ILIM = 1.5V, EN = open, RS- = GND = 0V, CLKI = open, CLKO = open, Rosc = 95.3kQ to GND, PWRGD =
100k to Ve, PWM_ = open, COMP = 1V, CS_+ = 1.1V, CS1_3- = CS2_4- = RS+ = 1.1V, Ta = -40°C to +85°C, unless otherwise

noted.) (Note 2)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
GENERAL
Vce Operating Range 4.5 55 \Y
Ve UVLO Trip Level Rising, typical hysteresis 270mV 4.0 4.5 \
Vcc Shutdown Supply Current Vce < 3.75V, VID_ = high 3 mA
Vcc Standby Supply Current EN =0V, Vcc =5.5V 20 mA
Vcc Operating Supply Current RS+ = 1.2V (no switching), set VID code for 1.100V 20 mA
REFERENCE
Reference Voltage IREF = 200pA gg% 32;; %
Reference Load Regulation 100pA < IREF < 500pA -0.05 %
Reference Line Regulation 45V < Voo < 5.5V -0.05 +0.05 %
Reference UVLO Trip Level Rising edge, has 80mV typical hysteresis 1.74 1.95 \
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 5V, VID_ = high, ILIM = 1.5V, EN = open, RS- = GND = 0V, CLKI = open, CLKO = open, Rosc = 95.3kQ to GND, PWRGD =
100k to Ve, PWM_ = open, COMP = 1V, CS_+ = 1.1V, CS1_3- = CS2_4- = RS+ = 1.1V, Ta = -40°C to +85°C, unless otherwise
noted.) (Note 2)

PARAMETER | CONDITIONS | min TYP  mAX | uniTs
SOFT-START
Soft-Start Time per Step | Soft-start counts from EN rising (Note 1) | 17 23 | us
VOLTAGE REGULATION
RS+ Input Bias Current VRs+ = 1.1V 1 pA
RS- Input Bias Current VRs- = 0.2V 1 pA
Vourt Initial Accuracy VID_=1.1V -1 +1 %
CURRENT-SENSE AMPLIFIERS
CS_+, CS_- Input Bias Current CS_+=CS_-=2V,RS+ =0V 5 pA
ILIM Input Bias Current Vium = 1.5V 1 pA
OSCILLATOR
(SF\)/\g:cFr)wr;r;gieF)requency Range 150 1200 KHz
SEYE—Mode CLKI/Set Frequency 08 40
LOGIC INPUTS (EN)
Input Low Level Vce =4.5Vto 5.5V 0.8 V
Input High Level Vce = 4.5V t0 5.5V 2.8 V
Input Pullup Resistance Internal pullup 50 200 kQ
LOGIC INPUTS (CLKI)
Input Low Level Vce =4.5Vto 5.5V 1.2 V
Input High Level Vce = 4.5V t0 5.5V 3.6 \Y
Input Pulldown Resistance Internal pulldown 50 200 kQ
MAX8524 LOGIC INPUTS (VID0O-VID4)
Input Low Level Vce = 4.5V t0 5.5V 0.8 V
Input High Level Vce =4.5Vto 5.5V 1.7 V
Input Pullup Resistance Internal pullup resistance 10 20 kQ
MAX8525 LOGIC INPUTS (VID0O-VID5)
Input Low Level Vce = 4.5V t0 5.5V 0.4 V
Input High Level Vce = 4.5V t0 5.5V 0.8 vV

MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 5V, VID_ = high, ILIM = 1.5V, EN = open, RS- = GND = 0V, CLKI = open, CLKO = open, Rosc = 95.3kQ to GND, PWRGD =
100k to Ve, PWM_ = open, COMP = 1V, CS_+ = 1.1V, CS1_3- = CS2_4- = RS+ = 1.1V, Ta = -40°C to +85°C, unless otherwise
noted.) (Note 2)

MAX8524/MAX8525

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS
PWRGD OUTPUT
Output Low Level IPWRGD = 4mA 0.4 Vv
Output High Leakage VPWRGD = 5.5V 1 pA
PWRGD Blanking Time From EN rising, tracks CLKO 3 5 ms
- VID + VID +
Output rising 0125 0175
PWRGD Upper Threshold \
Output fallin VID + vID +
P 9 0.075 0.125
. VID - VID -
Output falling 0250 0.200
PWRGD Lower Threshold \
Output risin VID - VD -
P 9 0.175 0.125
OVP PROTECTION
MAX8524 output rising VID + VID =+
Output Overvoltage Trip 0.20 0.25 v
Threshold, OVP Action o VID + VID +
MAX8525 output rising 0175 0295
PWM, CLKO OUTPUTS
Output Low Level IPwM_ = -5mA 0.4 V
Output High Level IPwM_ = +5mA 4.5 \
PWM Selection Threshold Voo = 4.5V to 5.5V 0.8 3.1 V

Note 1: Total soft-start time equals the soft-start time per step times the VID voltage divided by 12.5mV.
Note 2: Specifications at -40°C are guaranteed by design.
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(ViN = 12V, Vourt = 1.2V, louT_mAX = 80A, fsw = 250kHz, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT OUTPUT VOLTAGE
AT 1.45V OUTPUT vs. LOAD CURRENT
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BT (EHF 4 (4E)
(VIN = 12V, Vourt = 1.2V, lout max = 80A, fsw = 250kHz, Ta = +25°C, unless otherwise noted.)
SHORT-CIRCUIT AND REFERENCE VOLTAGE
RECOVERY WAVEFORMS CURRENT-SENSE THRESHOLD vs. ViLiv vs. TEMPERATURE
MAX8524 toc09
POWER- 1400 .|z 2010 E
G0OD ' 7|z 3
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/ <2005
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(VIN = 12V, Vourt = 1.2V, lout max = 80A, fsw = 250kHz, Ta = +25°C, unless otherwise noted.)

INTERLEAVED 8-PHASE OPERATION:

8-PHASE OPERATION:

LX WAVEFORMS 8-PHASE ACTIVE CURRENT SHARING DYNAMIC VID RESPOHSEAAXW4 .
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VID5 | VID4 | VID3 | VID2 | VID1 | VIDO Vourt VID5 | VID4 | VID3 | VID2 | VID1 | VIDO Vourt
0 0 1 0 1 0 0.8375 0 1 1 0 1 0 1.2125
1 0 1 0 0 1 0.8500 1 1 1 0 0 1 1.2250
0 0 1 0 0 1 0.8625 0 1 1 0 0 1 1.2375
1 0 1 0 0 0 0.8750 1 1 1 0 0 0 1.2500
0 0 1 0 0 0 0.8875 0 1 1 0 0 0 1.2625
1 0 0 1 1 1 0.9000 1 1 0 1 1 1 1.2750
0 0 0 1 1 1 0.9125 0 1 0 1 1 1 1.2875
1 0 0 1 1 0 0.9250 1 1 0 1 1 0 1.3000
0 0 0 1 1 0 0.9375 0 1 0 1 1 0 1.3125
1 0 0 1 0 1 0.9500 1 1 0 1 0 1 1.3250
0 0 0 1 0 1 0.9625 0 1 0 1 0 1 1.3375
1 0 0 1 0 0 0.9750 1 1 0 1 0 0 1.3500
0 0 0 1 0 0 0.9875 0 1 0 1 0 0 1.3625
1 0 0 0 1 1 1.0000 1 1 0 0 1 1 1.3750
0 0 0 0 1 1 1.0125 0 1 0 0 1 1 1.3875
1 0 0 0 1 0 1.0250 1 1 0 0 1 0 1.4000
0 0 0 0 1 0 1.0375 0 1 0 0 1 0 1.4125
1 0 0 0 0 1 1.0500 1 1 0 0 0 1 1.4250
0 0 0 0 0 1 1.0625 0 1 0 0 0 1 1.4375
1 0 0 0 0 0 1.0750 1 1 0 0 0 0 1.4500
0 0 0 0 0 0 1.0875 0 1 0 0 0 0 1.4625
1 1 1 1 1 1 OFF 1 0 1 1 1 1 1.4750
0 1 1 1 1 1 OFF 0 0 1 1 1 1 1.4875
1 1 1 1 1 0 1.1000 1 0 1 1 1 0 1.5000
0 1 1 1 1 0 1.1125 0 0 1 1 1 0 1.5125
1 1 1 1 0 1 1.1250 1 0 1 1 0 1 1.5250
0 1 1 1 0 1 1.1375 0 0 1 1 0 1 1.5375
1 1 1 1 0 0 1.1500 1 0 1 1 0 0 1.5500
0 1 1 1 0 0 1.1625 0 0 1 1 0 0 1.5625
1 1 1 0 1 1 1.1750 1 0 1 0 1 1 1.5750
0 1 1 0 1 1 1.1875 0 0 1 0 1 1 1.5875
1 1 1 0 1 0 1.2000 1 0 1 0 1 0 1.5875

PRI ARy, ATSCEELIE A6 S A AT B R TR, iE— 2Rk
I 7 $ AR Sk L . TEAM TR, AROT R
WK K 0.6MHz £ 4.8MHz. 8H TAERE R T 19 ZIT & 5
Z 4 1.2MHz £ 9.6MHz.

MAX8525 4% — 641 DAC (3£ Intel VRM 10.0), MAX8524
45— SHEDAC (GZ#Intel VRM 9.1), Pk s (040 14

MAXIMN

F RS B R £0.4% . MAX8525 F L 5 3t 28 (5 576 VID A s
LR R E TR A %L, R TEHIRCPUTE A s 2 i i L
JEIS 7= A B A5 5

MAXS8524/MAX8525 PN FHFIA £ 15 1] 2 F2 25 25 (i £ A1 g H: H
FEFENL, A AR SR it EE A AR R /NI A L
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MAX8524/MAX8525

2F8tHVRM 10/9.1 PWM#E#IEE,

TE (R A5 15 24 i FIIR 1 BB [ FE (7

*2. VIDIZEREHEBEE(VRM 9.1)

3. ERIRE ST RMEFMBL A

VID4 | VID3 | VID2 | VID1 | VIDO Vout XZE2
0 0 0 0 0 1.850 NO. OF PHASES PIN CONNECTIONS fcLko
0 0 0 0 1 1.825 2 PWM2 = PWM4 = Vce 4 x fsw
0 0 0 1 0 1.800 3 PWM4 = Vcc 3 x fagw
0 0 0 1 1 1.775 4 — 4 x fsw
0 0 1 0 0 1.750 6 PWM4 = Vce 3 x fsw
0 0 1 0 1 1.725 8 — 4 xfsw
0 0 1 1 0 1.700
5 5 ] ] ] e AN MAX8524/MAXS525 TAEAE MRS, T4 Hil 25 A1
5 1 5 5 5 pn 2551 9% 9 OSC 388 0 7 12 U0 6 L L 58 . Rooc HE 72 1 RS
S 1 5 S 1 oot 9 1% R LB AE , DLAR 5 1 MO AR 3RS 8, Roge W RUTT AE
S 1 5 1 S P $37 OSCE| ik E .
8 1 1 g ? 1:22 MAX8524/MAX8525 i i REF 5| il iy H4 2V K % 2 1fE . REF
S 1 1 1 . e 4% 1] YN % 0k 5 29 SOOpA HE . 24 BNy fE L F
' M Veem T UVLONRY, REF{RHFFAZ. REF5|HIFIGND 2
0 1 ! ! ! 1475 R — L O22PF W B L A3 . 1P 2 8 7 LT B 23T REF
1 0 0 0 0 1.450 glﬂﬂ]ﬁﬁlﬁ .
— = P A REFOK HL B M LA ERLJE . 35 FE S
1 . . 1 1 e T 1.85V fy REFOK [ TFR BLFE LUG A & Ja s bl a8 . a5
: FEHLEAE] LSIVILT, T3 2t 5 bR
1 0 1 0 0 1.350
! 0 ! 0 ! 1325 W BT A(CS_+. CS_-)
j g j 1 ? B% A L L SR PR 2 40 O S TR, A T
1 ; . . . P LR L. BT R TIRA TR E. & 825(50V/V) %
: SRS, PRI AT A SR PR (8K 7 FLBEL, ARG T 2
! ! 0 0 ! 1.225 FE. R A0 B H A T L A TR AL, 5 A AR £
! ! 0 ! 0 1.200 MR R, &M EORE BRI, LR TR
1 1 0 1 1 1.175 T LM RGN, IR AR B, AT SR AR T
1 1 1 0 0 1.150 L BELVE J i To 0k
! ! ! 0 ! 1125 ST FR T Hh LR 1 B PR BEL R e R T EEL, 37 T 45 A0k 5 1 2
! ! ! ! 0 1.100 . OXFMEILT, FE TV H R Y 75 R 25 i
1 1 1 1 1 Shutdown FERpC W IA 28 25 FINR JE R M. 75 % — N RCUEE M 4%
41 HH R I 48 s a, 1. FEAT]
P— A H FRLRE R IR A B mE LR, RS

MAX8524/MAXSE525 [ Bsf e 55 % 3 i OSC 5 b 2 [A] Y 40
FLPHLAS S E . AR 3TN, TR EEA T M0 2R (fow) FIAH 2L
Jo . RUAT 38 2 A A AT IS A% . X T oA Bl 8 4 TR,

12

THEX AN RC [ 45 (4 e (8] % :

RC-——

. D

MAXIMN




2Z81HVRM 10/9.1 PWM#E#IES,

L Roc lout

Vroe = Roc x lout

Rpc IS THE INDUCTOR DC RESISTANCE.

1. HEERpeE s i o F

ESL Rs lout

VRs =Rs x lout

ESL IS THE PARASITIC INDUCTANCE OF PRECISION
CURRENT-SENSE RESISTOR.

2. A i L B A I HE O

A L i i LY R . 7R R R RO A 20A B R 1Y

%G, ARSI ERAEEZ 8 ImQ, k4R,

DR LS 0 A A B i L O T O A 1R 2 R 8 DN,
RN T 2kQIIR (Z D). A 1#ECHER /.
IV EE IR 22 00 5 %0 Y FEL S A AR 22 0 1 Do A FRLBEL 6« 2R T
L L A 00 O A 3 ORI M . RN R 2
FR B RIS M B R R GT

R4 WHBRTIR

HE (R #1524 i FIIR 15 BB [ FE (T

24 SR FEASE A P BEL R A7 SRS B B9 i L P T E R BT, B
SR PR AR) RC U8 FEL B AR T 53 A T L L 45 50 3 I FRL IR 1Y
B, IE2R R . SFARET EATIE, Wi A2
JECIH R/

_ ESL
" Rg xR
3P ESL I A 3 L B A 45 25 A I P JRR - Rg S22 A6 30 L BEL A L

{i, CRAMZAAMAME. FlI, 1mQ, 20255ME AN
FLBH A ESL 2 1.6nH.

(#2)

W R FIAZ B AR 4P (ILIM)

MAX8524/MAXR525 Al #E A7 JEARR L, AR ¥ F P £ ILIM
S| B T S R . SRR YA R A2 AL
A ERA Z R . — BRI IIR, 52
RUZedl, % IR R0 R R, £ F — D IF R A,
T SR R A TE R I PR 2 B, ki PWM k. F
FAREFFIGND 5 | J) 8] 7 22 (1) B FH. 43 F 2 (L ool Sk 42
ZILIM), WERTERIEE AR TR . ILIM#E Ve
BT FR FEL 37T BRI A 20m V(K6 37T Fie BEL 795 3 B ) «
FEHRBFITER ST, MAX8524/MAX8525 B A L #T
RARIF I AE . ZINRE AT VRM 7540 B ok 8 T %64 T1E,
— HEBEFMHR AR . Yt ERERT
PWRGD FRRES, LI TR TR IARHERR it TRR Y — 2 .

EFHHBERTRS+. RS-)

MAX8524/MAX8525 S F 22 43 i 1 oL FAG I 2 BE S 3 1 1
T PR PPN E o X R S 2 o e L R U 7 2 )
SERREL T, PR L RE S M L A it oMt £ BTG

Bl Technologies Panasonic Sumida Coiltronics
MANU';’:\%-I_I—_UNROER AND HM73-40R50 ETQP1HOR6BFA CDEP149(H) HC2-0R68
) 0.5pH/50A 0.6pH/30A 0.45puH/32A 0.68uH/50A
0.78 (typ) 0.9 (typ)
Rpc (mQ) 1.0 (max) 0.9 (max) 1.1 (max) 0.6 (max)

MAXIMN
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MAX8524/MAX8525

2F8tHVRM 10/9.1 PWMIZH#lES,

TE (R A5 15 24 i FIIR 1 BB [ FE (7

TO POSITIVE OUTPUT OF VRM

N MAXIM
f0 R3 MAX8524/
1000 MAX8525

RS+
TO REMOTE-SENSE LOCATION ~ R4
100Q

L2 RS-
500 C1 L C
I470pF I470pF

TO POWER GROUND OF VRM

P 3. i i LT 8 B 5 0 7 (0 T B 0 0

M7 38 R (8] RS+ AN RS- AT e B2 AR BLHEST, R WT BB
T R (L R R v i/t ) o M) )t P TR Kz it 0
LRI P YRR TR TR I R X 4R 5 | )R FIRC g
BUBFRILHEE RS, A& 3R . FEVRDR A, A —4
100Q FLPH & F1— 4~ 470pF LA f% . 7E VRM Y. i, B 5V
FE VRM 4 #2485 2 1 2R 50 F B 422 28 % 4 g4 A b i o
X 22 e AT A T2 S K 0 £ T S M T I 6 CPU R it

IR EE#PME(COMP)

TARBEASI, W F A RS O ESR 23 5 [ 6 0 i JE A, 7%
b i % T H ESR e DA 7 2 FE i A2 L fE(AVouT =-RESR_Co X
Alpoap). 2R A R 58 A3 m] G R A R oE R o 1, Ok
i LA BRI BOR . MAX8S524/MAXSS525 5% b i3 A VR
B, —MEaMBmREA N, TR B
P, R R4 i HE R I, AT S BB B S A
HLEIR 22 B K # R B0 HF . SR 2 B SR 88 (GMV) AL AL -
Z W I REREF . 5 SRR i (9 T A ity 32 220 i 6z 0 22 43
HORAR I, IES AN FDAC (21 T VIDH A/
B . B UK AR I 3 %5 9 COMP 2| GND F % %0 H
FHRE (Rg =Ru//Rp) &N — DA FRAE, LS B P i
HLHE B . R A IRUE O T3l 800K 25 T % T 1 FL R B
EESR, WARYE Intel VRM HLTE b 3ot % o BEL 470 = 1 2k
2 (1L E T E -

14

R4 Intel VRM BV, 25 2 s Pl R BB R o VID B4 T
WEMHEE, HPUBEMEAZE. QB EM TR
2. [HUL, STRREH BB I B AR AR — 28, DURME
X UEiR 2 . REFAIGND (8] #: — > HL P 40 FE 2% B Ry FIRg 41
A, HA A COMP K% 5E R FS HL I

Xt ARS8 AR A, nl 4 P45 il # 19 COMP 5| Jfl % 4%
fE—i&, PASEBA TN .

FIAHZEVID (I MAX8525)

TEPE R4 TVERT, MAXS8525 RUFshASMAE VID (R Fh iz
T8 OTF). 1Z4 4t R UF AL B 88 75 250mV 7 11 H 18 35 Hid%
HLE. 244 % VIDARfLRT, MAX85250L12.5mV K 8l
Ak H L

MAX8525 Iy VID i A4F 4 Intel 24 &1 1) 400ns 32 55 1 4 & I
WA, DABE B R M g A fb . — BER#R AT, &
Tl A MR DACKT Y . B4 R T 16 & 4 VID OTFH4F
I, g R R AR AL R . MAXS525 74 il % HI AT DLZ 2%
BAEVIDEIA , W] L — RS VIDH A . — P
VIDH AR, i EEERFE R TR 12.5mV, FREET
[6] 24 2ps .

FHITLIEEL(CLKIFICLKO)

W A MAXS524/MAX8525 v 3 $2 7E — e A4 i 6 AH 2 8 HI 4% HL
. RAXFEER, —HFMAX8524/MAX85251E h F 4%
W, B—RAE R dIas . K dl g8 0 CLKIS | i £
FEHIZR M CLKOS . F# 645 CLKO EFHFEA, A
il 5 CLKO N R R A, IR SCBl TS THE. &
SEIRT TR HIEE AR Hil 4 54 BB

218701310 LIEE 01 (PWM3 FIPWMA4)

MAX8524/MAX8525 7] TAEFE2. 3FI4AE THEMR . PWM4
BEVeelf 2. 3a6M TR, ] [F KK PWM2 £
Ve SEB 2 M TAERE . SE 7 18] BF A PWM i it 2418 # 4
K HL .

MAXIMN




2F8tHVRM 10/9.1 PWMIZH#ES,

IVIAX8524 fig04
T T

POWER-GOOD
OUTPUT

|| INDUCTOR

il | cuRRENT

OF PH1

*..J ouTPUT VOLTAGE

0.2V/div

4. TES)ZAE VID (OTF)FHI T el A5 0 1Y i i v JE 35 T

EIGHT-PHASE OPERATION
MASTER IC PHASE CLOCK

CLKoUT

PHASET ||

=

PHASE 2 [ ]

M

PHASE 3

=

=

PHASE 4

M

.

CLKIN

PHASE 1

SLAVE IC PHASE CLOCK

PHASE 2 [ ]

PHASE 3

PHASE 4

5. 5 I I a5 2 A1 56 5

MAXIMN

HE (R #1524 i FIIR 1 BB [ FE (T

FBIRBL 4% H (PWRGD)

PWRGDZ&JF i i, 4%t FLH & T PWRGD bR AR T
PWRGD FFRAT, PWRGD#HAK . 7EXRBiEA . Voe <UVLO
FIPR DL R g shad #i e, PWRGDAR R AR T, B3k
W TR L, AT 7 PWRGD 132 8 FL Ui 2 ] 3 — 4156
A EBE . AR R 2O SR AT 100k ) FELBEL 25 BIV AT 1 5
THE.

UVLO. %ilH{#gE(EN)FIZ/E 3N

M ICHL Y LR (Vee)/ N T UVLOT IR, T A PWM i A%
FENARET, K 20 R A % e b7 DL PRI S L . EN
. Vee >UVLOT TR A, P#B 100k Q FELFH #% K EN L 2
Voo, Bashitig. WiashiamE, WEDACH H a5
12.5mV (I iE 2248 7k, X T oM 8 A TAER, ¥ m
AMMAX8524/MAX8525 (INENE#7E —ile, IHRAFRES
IKHEN, UE6FTR.

I ERIF(OVP)

L g R R M RS E L R 225mV (MAX8524) 5 200mV
(MAX8525), A PWM i # b Al B i dilge A 1. &%
Xof A L, MOSFET 9K 2l 2 20 i 1 3 MOSFET 33,
B MOSFET % 1. MAX8523 MUAHFIMAX8552 B 4H
MOSFET 38 2% I 6 2 1% 2ok . HAA A E(Vee) FRR
A REE R A AR .

AR

MAXB8524/MAX8525 B A H (R L. ML/ E KR
T +150°CHY, PP FE (& J& g SR shoc T i, (REEFT A
PWM i H WAL, 281 JF e E. S5 NP 15°Clg,
1L BE % J 25 BT 3 sh P il 2 -

It

REHFKE

TF KA R E T IF R AAFEMZ H T AR RN TFR
AR M, ANER TR R BN, ROt IR g . AR,
TF R ARRE ML SR 5 IF SRR B L . BEHE T MR
IS 7 7 2% PSR MIR ST . IS Al AR A 2 3 L

15

GcG8XYW/YCG8XYIN



MAX8524/MAX8525

2F8tHVRM 10/9.1 PWMIZH#lES,

TE (R A5 15 24 i FIIR 1 BB [ FE (7

VIDO INPUT o—{VIDo \~ VIDO
VID1 INPUT VID1 VID1
VID2 INPUT VID2  MASTER VID2  SLAVE
VID3 INPUT VID3 VID3
VID4 INPUT ——@—————VID4 VID4
VID5 INPUT VID5 VID5
CLKO CLK
REF REF
A MAXIN
RS+  MAX8524/ MAX8524/
REM?JF%STENSE VIAX8525 MAX8525 RS+
RS- COomP ® L2 COMP
N
EN —— I I — EN
EN
INPUT

B6. LA A FE a0

st A A R AN 2R % 2 FEL B #R (Ros o) Z R A e R 2 W LAY T
1E4F £+ Clock Frequency vs. Rogc fI 52 R 2k . 45 2t sh
BN I Rose R AR R A X 3T UvHE

Rosc = 277.704 x fosciz) | k& (:3)

By B BRI FE
iy M PR R Y R TR T AU I4 22 K I HL R AL FUIRL(LIR),
DU R 17 3 kAR A 1) A S L R A 2 KB # R . iR
KA BT AR S L, 1R AR, (HHIEREE .
P EZERS . AN E, HEXEHI0%ZE60%1
LIR (LIR=0.3%0.6). ZM# TAER, LIRTDIE— &,
B T =0 E

Vour x 1-D) x N
LIR x fsw x lout_max

H (4

16

X, fowIFRIER, IOUT_MAxﬁ%ﬁ%ﬁﬁﬁtﬂﬁﬁn
DA H, Vouriedh & VIDW KM i s . VA% 4
FEL SRR 230 38 PR I 7 i HH PR A Y ESR B2 AR SOl L R . X T
nAH VRM B0 8%, i S0 FLE VeppLg AT B AN T

Vout * Resr_co x (1- (N x D)) Gt5)
fgw x L

EE SO R, #5Rpsr coB i Ro (VRM % H FH AT ) 2
LAl R SO RN B L R, R R
PO L FELJRR . AT R ) LS AL FELBELY RV AT BN, S ELAR
AR AL R, L FEL S L 3 A WA (Tppa ) K, R 30 R Tppakc:

VRIPPLE =

@ + LIR)

PEAK = louT max-———~ (O

E= DER s e I e SN i s S 1T e R N )
11 52 T 471 2% P BR A -

MAXIMN




2F8tHVRM 10/9.1 PWMIZH#ES,

5x N .
Rpc = 7
bC 50 x loyt_max x (2 + LIR) A7)
gl
Roc = N (3£8)

50 x loyt_max x (2 + LIR)

B BB
AT A 74 BB T o B
TG 25 e . B R T 75 IO ESR . S5 %A B PELI H AR R
Resr co = Ro. MRAERERSFIEEH, AT X085/
H L2 Co(min):

L x|
1. OUT_MAX_(_tq)
2 N x Ro x Vour

e OTF VIDAE (L 2 85K, firth A (IR A 4 B . o

K454 425 i P OTR AR 3 1P T
R VID Sy H I

Co(min) =

_ 2
(LM - lout_max)e x toTk (3£10)
Votr

A, torp BB Vorp (OTFHLEAK) BB A 1. s
Co(max)/NF Co(min), N RS TC2:35 2 VID OTF LG .

2 ] BsF i 2 Rpsr_ o RV HE L2 79 7 1 19 oK, AT BB 22
RE R L2588 19204, tSPCAP. POSCAP i ESR 45
B 28 2 . ISR RAE S R &, A28 T i H
JERAE .

Co(max) =

WINE Rt 17
i N\ LR B AR T O 5% FEL B DK A L 9 R L 119 L AT e 1
AR AER 1 i A i 1) MR P AT P P 8 - A L A 2B 2 T
K FRL % T ot (1) SR L TR 220K, AMTA AT

lrRms = D x lout_max -1 6D

N x D

MAXIMN

HE (R #1524 i FIIR 1 BB [ FE (T

TEfe /N A LS US4 A SO R BR AMIRESR HL 2
#%, WRESREGHLMFHA SR, REVHAHHR EHA
S5, DU S 1 i ) i 7 A R 2 Al 399 1) i A o ) BB R
A P IR RS . A A0 W A o 3 i R ) P A A S R
TAETs . R AR, "I —/NA(E. RESL
P FL R B2 (1pF £ 10pF/16V).

IIFEMOSFET it #¢

MOSFET f Sh #8 SR 8 3 L (V). Sl BT (Rpson) -
S MR FEL AT (Qer) A B M AR I TBR B (Vry) B 9 . MOSFET
0K 5 #% (MAX8523) ) HL B L SR YO Bl 9 4.5V £ 6.5V, HT
Veate < 10V, #EFER A2 HEH T MOSFET.

=1 3t MOSFET # 3 #& Hi % 5 SR8 M T 5€ 4518 P 5 5 2L g
BRI IT R e A 123 R

POUT_MAX2 LIR2
P =DX —m————=x [1+ —
COND_HS N >
o Rpson_Hs 3 12)
Mhs

A, Mys e A M 2 H K MOSFET 4. ik
Ui FF SRR SF T MBI DL Peonp ps. W T il i A2 4 A
T, LTI HE 2 & MOSFET Sh#E A F Z il , F
RN A XTI e Hhi#E -

2 x VN x lout_mAx

R xQ
PSW_HS _ N % GATE MILLER

VD - V1H
(H13)

x fsw x Mys

X, Vp @ik IKsh s, Ros e Mk sr, Ha
555 50 2 114 5 38 FL BEL(MA X 8523 24 0.8 Q) FIMOSFET ) it 4
FLRH . QumurLer /& MOSFET f Miller FL. 457, 1] PL#EMOSFET
AR PR S . 28 P2y 3 MOSFET (Y A% L BEL 29
H2Q. EE, WTEuIFE, I MOSFET i) ¥ =
SeHORIF ARG . A F e D, AR LB B AR
TFRARFEARAR

{3 MOSFET ) S #6 T 2R IF S8 . ph TR AR A9 i
BLfEH, AR T R AR F LR N Sl AR IT R , I S5

FERT DL Z20E . £ A MOSFET f B #6 0] B R 31 4 Uik 5
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MAX8524/MAX8525

2F8tHVRM 10/9.1 PWMIZH#lES,

TE (R A5 15 24 i FIIR 1 BB [ FE (7

POUT_MAX2 " (1 +LIR2]
2

Pconp_Ls = (1-D) x
N 12

Rpson_Ls
Mis

J_:EEF‘, RDSON_LSI%{E&ﬁWwﬁMOSFETH"j%ﬁEEm; MLSIElliﬁzﬂ‘j
i3 F 3 i FE B MOSFET 9 A48 AR 22 S D #655 T-4H
Kol LA AR IO G FF 6 RE . RV K MOSFET Y FF 6 4t
FER DL ZWS , FE 36 %K 3 MOSFET B A fE AN % f&
Rpson. A0SR Miller L2 (Crss) FEEE R, 24 Y- VR FEL FR PR
FrE i, SOE B 2% RN BE AR R A AR B R N AR, R
MOSFET £:45% 338 . %% MOSFET Y Cres/Crss HAE B /)8
T 110, DA A sty 2 45 8 3 Bsf 7 A B M FEL I«

I 5K 2 5% F) Th #E 7R 2. MAX852342:0.8Q/0.6Q Wil
IR ZHEE, T MAX855220.8Q/0.6Q MBI Eh 4. FA
R has T FETHA IR -

X

(14

Poriver = (Vo x lec) +
(2 x Vpx fsw x MLs x Qg_1s + Mys x Qg_Hs ))
(= 15)

KA, IocEMAXSS23 M HLURHLI . B F 1% Dh#E AR 3o &
AV FE.

e FIME A0 HH RE [ E (7

— H AR AL (Rspnsg) » it BB (Ro) AT HE i PR
FE(Vog)BisE, AIRIHAR16F117 1 Ry IR A -

Rg=

A, Gyl FOmS). WAi7ECOMPHIM Z [|] % L2
(Co)fefi /A9 38 2 & T ok . o FL S 2 1 ESRZ S5 1T
JG, R T 0 H A AT R g AR T s DL — B A
HIRRE:

C.. - HEsr_coxCo
TR

XH, Resr_co®eh A SF R KL, Coftfi it LA 19
SA R . Rp/ERyMIRg HIFFIRSF R

(518)

RERA
BRI PLE TR . T2 OTF TIE,
i L PR AL (L) B 22 /0 B B KA it PR (lour max) K
15% . TLIM 5 | iR, A0 FeL L s 00 L i i+ b JRR ) L P
BHL D T BR LT TRR -

| .
ViLm= 50 x Rgensg x L,'\IM (19

Xt T R B AL 5

| \
Vim = 50 x Rpc x L,'\IM ((20)

Xt F LU E R AR T EAR20%, M AR
BB FMIRpefE, DABRRBUE i s . K ILIM$2 2 REF
FIGND Z [A (9 L PH 43 IR #%, SRIEE Vi 7 HUBH 2%
R26FNR2T 1Y TUAE B {38 35 4 FE 4% 0 FRL 3 22 /D A 10pA

R26 + R27 = 200k (=21)

1 .
Ry = S [ — (X16) R27 (4R 2 100kQ, I FIRA T AR5 R26:
My ROy }
0S
2 | Rsense x 50 R26 = R27 x 2\}& (#22)
_ — 1 #17) ILIM
M 70 + V B
2 |:RSENSEX 50 OS:| 20 x 10°
MAXIMN
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2F8tHVRM 10/9.1 PWMIZH#ES,

gl =t

PCB# /&

Xt FARAT A IF 2 B DC-DC g, A B PCB ¥
AR E BN . WAFARE, MOSFET. HLEE. i A/
FEL 7 i AT FEL O G ) FELBEL 2% I % B FEPCBTHUZ . X BB &R 1
oA B AEIT , R R — TR . B A A Y
pEX R VAIDEEE S I o I LR S LB BUR ISR E X )
B
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