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WEE. 4A2A. 4MHz. FE[EEDC-DC
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ABSOLUTE MAXIMUM RATINGS

AVIN, PVIN_, DVDD_, EN_, FB_, RT,

SELt0O SGND ..o
COMP_10 SGND .....oooviiiiiiiiiiii
PGND_1t0 SGND .....ccooooiiiiiiiiiiii

LX_ Current (Note 1)

Regulator 1.
Regulator 2.........ccooociiiiii

Current into Any Pin other than PVIN_,

LX_, and PGND_........cocooiiiiiii,

................. -0.3V to +6V
-0.3V to (VaviN + 0.3V)
.............. -0.3V to +0.3V

Continuous Power Dissipation (Ta = +70°C)

28-Pin TQFN (derate 34.5mW/°C above +70°C) .....2758.6mW
Junction-to-Case Thermal Resistance (8Jc)(Note 2) ......... 2°C/W
Junction-to-Ambient Thermal Resistance (6Ja)(Note 2) ..29°C/W

Operating Temperature Range ..........c....co.c... -40°C to +125°C
Maximum Junction Temperature ...........cccccocevevvininnen.. +150°C
Storage Temperature Range ...........cccoceevvenn -60°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoovvviiiiviiniens. +300°C

Note 1: LX_ has internal diodes to PGND_ and PVIN_. Applications that forward bias these diodes should take care not to exceed
the IC’s package power dissipation.

Note 2: 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 see www.maxim-ic.com.cn/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

(Vavin = VpviN_ = VpvpD_ = 3.3V, VpGND_ = VSGND_ = 0V, RT = 25kQ, and Ta = Ty = -40°C to +125°C, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
SYSTEM SPECIFICATIONS
Input-Voltage Range VAVIN = VPVINT = VPVIN2 = VDVDD1 = 2.5 55 \

VDbvDD2
Undervoltage Lockout Threshold AVIN rising 2.1 2.2 2.3 Vv
Undervoltage Lockout Hysteresis 0.12 \
Operating Supply Current VEn_ = 1.3V, VFB_ = 0.8V 3.5 6 mA
Shutdown Supply Current VEN_ =0V 20 65 pA
PWM DIGITAL SOFT-START/SOFT-STOP
Soft-Start/Soft-Stop Duration 4096 Clock
Cycles

Reference Voltage Steps 64 Steps
PWM ERROR AMPLIFIERS
FB1, FB2 Input Bias Current -1 +1 PA
FB1, FB2 Voltage Set-Point 0.593 0599 0.605 \
COMP1, COMP2 Voltage Range lcompP_ = -250pA to +250pA 0.3 VaVIN - 0.5 Y
Error-Amplifier Open-Loop Gain 80 dB
Error-Amplifier Unity-Gain Bandwidth 12 MHz
POWER MOSFETs
Regulator 1 p-Channel MOSFET RpsoN VpvDD1 = BV 50 90 mQ
Regulator 1 n-Channel MOSFET Rpson VbvbD1 = 5V 30 50 mQ
Regulator 1 Gate Charge VpvDD1 = 5V 8 nC
Maximum LX1 RMS Current 4 A
Regulator 2 p-Channel MOSFET RpsoN VpvDD2 = 5V 100 180 mQ
Regulator 2 n-Channel MOSFET RpsonN VpvDD2 = 5V 60 100 mQ
Regulator 2 Gate Charge VbvbD2 = 5V nC
Maximum LX2 RMS Current 2 A

2
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ELECTRICAL CHARACTERISTICS (continued)

(VaviN = VPvIN_ = VbvbDp_ = 3.3V, VpeND_ = VSGND_ = OV, RT = 25kQ, and Ta = Ty = -40°C to +125°C, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
PWM CURRENT LIMIT AND HICCUP MODE
- VaviN = 3.3V 4.5 4.9 5.3
Regulator 1 Peak Current Limit A
VAVIN = 2.5V 3.4 3.65 3.95
o VavIN = 3.3V 4.0 4.9 5.65
Regulator 1 Valley Current Limit A
VaAVIN = 2.5V 3.0 3.7 4.25
o VaviN = 3.3V 2.25 2.45 2.65
Regulator 2 Peak Current Limit A
VAVIN = 2.5V 1.70 1.85 1.98
- VavIN = 3.3V 2.0 25 2.83
Regulator 2 Valley Current Limit A
VavIN = 2.5V 1.5 1.85 2.13
Number of Cumulative Current-Limit N 4 Clock
Events to Hiccup cL Cycles
Number of Consecutive Noncurrent N 3 Clock
Limit Cycles to Clear N¢L CLR Cycles
. . Clock
Hiccup Timeout NHT 8192 Cycles
ENABLE/SEL
EN_ Threshold VEN_ rising 1.207 1.225 1.243 Vv
EN_ Hysteresis 0.12 V
EN_ Input Current -2.5 +2.5 pA
SEL High Threshold 0.85 x VAVIN \
SEL Low Threshold 0.2 x VAVIN \
SEL Input Bias Current Present only during startup -100 +100 pA
OSCILLATOR
Switching Frequency Range fsw fsw = 3MHz x [VRT(V)/1.067(V)] 500 4000 kHz
(Note 4)
) fsw = 1500kHz -6 +6
Oscillator Accuracy %
fsw > 1500kHz -10 +10
Phase Shift Between Regulators 180 Degrees
RT Current 0 < VRT < 1.067V 31.30 32 32.58 pA
RT Voltage Range VRT 0.13 1.067 \
Minimum Controllable On-Time 60 ns
Minimum Controllable Off-Time 60 ns
PWM Ramp Amplitude VAVIN/4 \%
PWM Ramp Valley 0.3 vV
THERMAL SHUTDOWN
Thermal Shutdown Temperature Temperature rising +160 °C
Thermal Shutdown Hysteresis 15 °C

Note 3: Specifications are 100% production tested at Ta = +25°C and Ta = +125°C. Maximum and minimum specifications over
temperature are guaranteed by design.
Note 4: When operating with VavIN = 2.5V, the maximum switching frequency should be derated to SMHz.
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BT (EFFIE

(VAvIN = VDvDD1 = VDvDD2 = VPVINT = VPVIN2 = 5V, VouT1 = 3.3V, VouT2 = 1.5V, VpGND_ = 0V, RT = 16.5kQ. Ta = +25°C, unless
otherwise noted.)

EFFICIENCY (%)

EFFICIENCY (%)

100
90
80
70
60
50
40
30
20

100
90
80
70
60
50
40
30
20

CHANNEL 1 EFFICIENCY
vs. LOAD CURRENT

CHANNEL 1 EFFICIENCY
vs. LOAD CURRENT

CHANNE

L 2 EFFICIENCY

vs. LOAD CURRENT

5 100 g 100 =
o : % 5= ~: % 5
= == 8 = 8 g
R s SRE o | A TN so /'i/ i :
i’ }\ Vpyint =3.3V _ 0 X’// Voutt =1.0V— _ 0 ‘P viNg = 3.3V
VpuiNg =5V 5 0y Vous = 1.8V 5 o Pyinz = 5V
Z 50 | | & 50
S S
2 a0 [ Vom=33v 2w
30 30
Vourt =1.8V7] 20 Vpying =5V 7] 20 Vourz =15V
fsw=2MHz _] 10 fsw=2MHz _] 10 fsw=2MHz |
EN%:O\{ 0 EN%:OY 0 EN1 :UY
100 1000 5000 100 1000 5000 100 1000 3000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
CHANNEL 2 EFFICIENCY CHANNEL 1 CHANNEL 2
vs. LOAD CURRENT LOAD REGULATION LOAD REGULATION
5 3.320 8 15070 8
5 3318 5 15065 5
L= -y 8 3 8
/ = \ \ g 3316 2 15060 E
Vi =25V
/\/ oure 3314 15055 T
\ Vour2 =15V = 3312 < 15050 . PVIN2 —\ -
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= =
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3.306 15035
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L 3.300 - 15020 -
100 1000 3000 0 05 1.0 15 2.0 2.5 3.0 0 025 050 075 100 125 150
LOAD CURRENT (mA) LOAD CURRENT (A) LOAD CURRENT (A)
SWITCHING FREQUENCY SWITCHING FREQUENCY
vs. RT RESISTANCGE vs. TEMPERATURE
45 . 05 -
40 P = 04 g
£ 35 // z S 03 z
s 3 Z
I~ / = 02
5 30 7 2 A
e (‘-‘5 0.1 7
S 25 , o %
& / B 0 >
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BT AEHFIE(5)

(VavIN = VpvDD1 = VDVDD2 = VPVINT = VPVIN2 = 5V, VouT1 = 3.3V, VouT2 = 1.5V, VPGND_ = OV, RT = 16.5kQ. Ta = +25°C, unless
otherwise noted.)

QUIESCENT CURRENT SWITCHING CURRENT
vs. TEMPERATURE vs. TEMPERATURE
5.00 - 27 B
5 26 E
475 g % J%
_ 450 E: 24 REGULATOR 1 ENABLED_| |2
E 425 E 23 Vour1=3.3V
= S 2
£ 400 — g2 2
3 375 | S
= g 1
& 350 = 18
3 2 17
S 32 = REGULATOR 2 ENABLED
=] - 16
3.00 15 Voutz = 1.5V
14
275 NO SWITCHING 13
250 — 12
40 -25-10 5 20 35 50 65 80 95 110125 40 25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C)
NORMALIZED UNDERVOLTAGE LOCKOUT EN_ THRESHOLD
THRESHOLD vs. TEMPERATURE vs. TEMPERATURE
1.030 E 1.260 -
1025 : 1255 5
= o z
5 1020 g 1250 z
S 1015 S
& 1010 = 126
(o= -
= 1.005 S 1240
S 100 e £ 1235
=) T e
S 0995 = 1.230
~ =
2 ggzg = 1225
=)
£ 0.980 1:220
0975 VLo (NOM) = 2.2V 1215
0970 _ 1.210
40 -25-10 5 20 35 50 65 80 95 110125 40 -25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C)
COINCIDENT TRACKING SOFT-START COINCIDENT TRACKING SOFT-STOP
MAXWISOZWI IOC1 MAX15021 toct
................. T — e
et VAvIN ik sreemrtirsaed VAVIN
5V/div S S 5V/div
o P . Loy ov
Vourt
V/div vour
EN1
Vour2
V/div vout2 .
1V/div
ov ov
1ms/div 400us/div
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(VAVIN = VbvDD1 = VDvDD2 = VPVINT = VPVIN2 = 5V, VouT1 = 3.3V, VouT2 = 1.5V, VpGND_ = OV, RT = 16.5kQ. TA = +25°C, unless

otherwise noted.)
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MAX15021 toc1
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MAX15021 toc17
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T T
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0A

180° OUT-OF-PHASE OPERATION
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(27 0.5xfgy [MHz] x RE[kQ])

CcrlnF]=

9) AT AIHERy:

Veg[V]
Vout_[V1-Ves(V]

Hrfr, Vg = 0.6V (MAH).

Ro [kQ] = R [kQ] x

19

LCO0GIXYIN



MAX15021

. 4A2A. AMHz. FEEZDC-DC

T as, tetREs/HEFIhBE
EAEE

PCB#H EERE

B PCBAT AR SEBARME . TR TAF AW 2. RAF
(9 PCBA Ja b 5T LA HE U -

1) R RESEUTICT | CE ZAEHA

2) 1+ SGND MIPGND Ff 5, 78 5% 3T fiir A 18 8¢ L2 07 g
o B A — R

3) iR TF O AT AR Y R R B UL S X (FB
COMP_LLKEN_).

4) FERL AR _EX S CE AR e, DLSEEL A B AT R

20

S) i PR S ISt ERL BEL R B A e 45t R T R S LR ) L R
oyl BRI AT RESE T ICHUE -

6) H i i LA ST DB A -

7) #sMAXT5021 ) #RAR 4533 e 28 R I AR AR DI, LA 5
BUARE T . BBURBLEZ ESCNDZ, RNEEICT T H
PRy BRAR £E B SGND 5| .

8) fili 2oz )2, DAUl/NGI LA FLRE . #h A B
A BRI, PR B A PCB A i 2 AN T ol 3
e BUR R EHZ W EA RO, TN .

9) A XPCBAi R E ZEE, HSHMAXIS021 Fflit iz
B2 JR) -

MAXIMN




. 4A/2A. AMHz. BEEZDC-DC
BTras, fRHIRER/HEF I e

B AT (EFE B
ViN Cr
i _ . RirB2
I+ ¢
G
Ry
b2 Re
[ ) R
E sl o
Co Cinz Cop2 Cerr
v v Y| =
AVIN  EN2 PVIN2 DVDD2 FB2 COMP2 )
Lx2 —_ | Vour
R
® —— Cour2
Cs2
PGND2
Vin
Copt
DVDD! }—:%
EN1 <] Vam
ViN
Cint
PVINY }—:%
/N AXI/ Vouri
MAX15021 Li
LX1
R
! Court
Cst
PGND1
b
Cr
RirB1 Rien2
an
FB1
\ ; — RT SGND  SEL COMP1
RorB1 Roen2
PGND  SGND
0—4L e Ck Ry
< ) —
Rr Cr ’—I -
Cer
| |
[l
& 7. HA R EET) BEBIMAX 15021 A 4 Hi 8 [ 17 15 2%
M AXI/M 21

LCO0GIXYIN



MAX15021

WEE. 4A2A. 4MHz. FE[EEDC-DC
Bras, #RHERER/HEF I EE

&
BT {EFE & (4E)
——< ] Vouri
ViN
_Ix
C1
< "
an
ng; ;;CINz ;;CDDZ
AVIN EN2 PVIN2 DVDD2 FB2 COMP2 Ly
X2 Voure
Rs2 1
——Coure
Cs2
PGND2 T
ViN
Cob1
DVDD! }?7
EN1 < Vavin
ViN
Cint
PVIN1
V44V ) 4V % Vours
MAX15021 L
LX1
Rsi
Court
Cs1
PGND1 T i
al
Cn
Riouts
Ri1
FB1
<; — RT SGND SEL COMP1
PGND  SGND %7 RaouTt
CF1 Ry
' —_—
Rt Cr ’—I -
Cer

I8, A HEFF T RE 9 MAX 15021 X 4 H 68 HE: 3] 15

22

MAXIMN




. 4A/2A. AMHz. BEEZ/DC-DC
BTras, 1R HERE/HEFIIEE

BHIES ##EEE
PROCESS: BICMOS MFRITERIMEE R, Wi
www.maxim-ic.com.cn/packages.
ESEE il ESE MRS
28 TQFN T2855-6 21-0140

Maxim it = FE 4k

1bI= 83281548 HBEmHAL 100083
2% 8008100310

FiE: 010-62115199

f£E: 010-6211 5299

Maxim A5 Maxim 7= 3 ASMIG T (T HE #6025, 10 4G RIFr] . Maxim (R B7 7E (TR R] . DA (T (T3 4R 09 T4 T IS 207 FERLRTRL RS 19 BRI

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 23

© 2008 Maxim Integrated Products M AXIM JE Maxim Integrated Products, Inc. B M #5475 .

LCO0GIXYIN


http://www.maxim-ic.com.cn/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF

