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ABSOLUTE MAXIMUM RATINGS
LX, SUP 0 GIND .ovovvovocoss -0.3V to +14V

Continuous Power Dissipation (Ta = +70°C)

IN, SHDN, LDO to GND......ooveiiiiiieiieeiecccc -0.3V to +6V 10-Pin TDFN (derate 18.2mW/°C above +70°C) ....... 1454mW
FBtOGND ..o e -0.3Vto (Vin + 0.3V) Operating Temperature Range ..........c.ccccooeenn. -40°C to +85°C
COMPtOGND ..., -0.3Vto (VLpo + 0.3V) Junction Temperature............oocoeviiiiiiiiiiii +150°C
LX Switch Maximum Continuous RMS Current..................... 1.6A Storage Temperature Range ............ccccoevren. -65°C to +160°C

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

(VIN = VSHDN = 2.5V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Input Supply Range 1.8 55 \
Output Voltage Range 13 \
#ﬁ'}gggﬁgwage Lockout Vi rising, typical hysteresis is 200mV 090 130 175 v
) VFB = 1.3V, not switching 0.18 0.35
IN Quiescent Current —— mA
VFB = 1.0V, switching 2 5
IN Shutdown Current SHDN = GND 0.1 10.0 PA
LDO Output Voltage 6V < Vsup £ 13V, ILpo = 12.5mA 4.6 5.0 5.4 V
LDO Undervoltage Lockout VLDO rising, typical hysteresis is 200mV 2.4 2.7 3.0 \
LDO Output Current 15 mA
SUP Supply Voltage Range 4.5 13.0 \
?Erzs(a\(/;leévoltage{ockout Vsup rising, typical hysteresis is 200mV (Note 1) 13.2 13.6 14.0 \
?grzslﬁwr(;cli;rvoltage—Lockout Vsup rising, typical hysteresis is 200mV (Note 2) 1.4 \
LX not switching 1.5 2.0
SUP Supply Current —— mA
LX switching 4 8
ERROR AMPLIFIER
) ILx = 200mA, T = 0°C to +25°C 1.218 1240 1.262
FB Regulation Voltage \
ILx = 200mA, T = +25°C to +85°C 1.223 1.240 1.257
FB Input Bias Current VFB = 1.24V 0 40 nA
FB Line Regulation VIN = 1.8V 10 5.5V 0.05 0.15 %IV
Transconductance 70 180 280 uS
Voltage Gain 700 VIV
OSCILLATOR
Frequency 1000 1220 1500 kHz
Maximum Duty Cycle 88 92 96 %
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VSHDN = 2.5V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

UNITS

PARAMETER | CONDITIONS | MIN  TYP  MAX
n-CHANNEL MOSFET
Current Limit VFB = 1V, 65% duty cycle 1.8 2.2 2.6 A
On-Resistance 0.2 0.4 Q
Leakage Current Vix =12V 0.1 10 PA
Current-Sense Transresistance 0.2 0.3 0.4 VIA
SOFT-START
Soft-Start Period 13 ms
Soft-Start Step Size 0.275 A
CONTROL INPUTS
SHDN Input Low Voltage VIN = 1.8V to 5.5V 0.6 v
SHDN Input High Voltage VIN = 1.8V t0 5.5V 0.7 xVIN v
SHDN Input Current 0.001  1.000 PA
ELECTRICAL CHARACTERISTICS
(VIN = VSHDN = 2.5V, Ta =-40°C to +85°C. unless otherwise noted.)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
Input Supply Range 1.8 5.5 \
Output Voltage Range 13 \
IN Undervoltage-Lockout Threshold VN rising, typical hysteresis is 200mV 0.90 1.75 \
) VFB = 1.3V, not switching 0.35
IN Quiescent Current — mA
VFB = 1.0V, switching 5
LDO Output Voltage 6V < Vsup £ 13V, ILpo = 12.5mA 4.6 5.4 V
LDO Undervoltage Lockout VLDo rising, typical hysteresis is 200mV 2.4 3.0 \
LDO Output Current 15 mA
SUP Supply Voltage Range 4.5 13.0 \
SUP Overvoltage-Lockout Threshold Vsup rising, typical hysteresis is 200mV (Note 1) 13.2 14.0 \
SUP Undervoltage-Lockout Threshold Vsup rising, typical hysteresis is 200mV (Note 2) 1.4 \
LX not switching 2.0
SUP Supply Current —— mA
LX switching 8
ERROR AMPLIFIER
FB Regulation Voltage | 1x = 200mA | 1210 1270 | v
OSCILLATOR
Frequency | | 940 1560 | kHz
n-CHANNEL MOSFET
Current Limit VFB = 1V, 65% duty cycle 1.7 2.7 A
On-Resistance 0.4 Q
Current-Sense Transresistance 0.2 0.4 V/A
N AXIW 3
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = VSHDN = 2.5V, Ta =-40°C to +85°C. unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
CONTROL INPUTS
SHDN Input Low Voltage VIN = 1.8V t0 5.5V 0.6 Vv
SHDN Input High Voltage VIN = 1.8V 10 5.5V OVI7NX \
Note 1: Step-up regulator inhibited when VSUP exceeds this threshold.
Note 2: Step-up regulator inhibited until VSUP exceeds this threshold.
Note 3: Specifications to -40°C are guaranteed by design, not production tested.
RESEREE
(Circuit of Figure 1, VIN = 2.5V, VMAIN = 10V, Ta = +25°C, unless otherwise noted.)
OUTPUT VOLTAGE ERROR
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT vs. LOAD CURRENT
g T s TFE ° [ e e
- = ~ £ =3. _ 2 2
g [ 2 : | % . /Vﬁ-’f\i:”lg 0 Vin=5v I
/’—/ \\ I§ 85 s IS & rd =
80 == \ iz = 05
~ T LA vosa ) LT g e
2 A =33V = 2 o
0 /, " = — | L = 40 Vin =18V
) /| S B v & B
S 0|4 ‘e \ g i
% . / Vin=1.8V =) 70 B V=33V Tl § 15 V=33V
& v 5 65 / 5
0 // 1/ £
55 25
% Vin=1.8V
50 50 L Ll ,30
10 100 1000 10 100 1000 1 10 100 1000 10,000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
SWITCHING FREQUENCY ERROR IN SUPPLY CURRENT IN SUPPLY CURRENT
vs. INPUT VOLTAGE vs. SUPPLY VOLTAGE vs. TEMPERATURE
02 3 50 T 5 50 ‘ <
o N 5 NORMAL FB Jg e NOLOAD | |5
= [\ /F 40 N—F . w R :
g 00 74 =z =z
S l \ / 5 A z
D) oz 30 \ e 30
£ | £ - | 2
3 02 3 /J o V=33V
i) > i}
£ 3 I £ 2 T 2
g / 5 Vg =1.3V S
S 04 = =
= 10 10 Vi =5V
e 05 ,/ N
-06 0 0
1.8 28 38 48 58 15 25 35 45 55 40 20 0 20 40 60 80
INPUT VOLTAGE (V) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
4 MNAXI/V
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REEEREGEE)

(Circuit of Figure 1, VIN = 2.5V, VmAIN = 10V, Ta = +25°C, unless otherwise noted.)

SOFT-START (HEAVY LOAD)

MAX8752 toc07

MR PP PP P

2ms/div

SWITCHING WAVEFORMS

MAX8752 toc10

LDL

ILoAD = 300mA

Tus/div

OUTPUT VOLTAGE (V)
o o o o
S 2 S ]

<)
o
S

~
©
o

LOAD TRANSIENT RESPONSE

MAX8752 toc08

PULSE-LOADED TRANSIENT RESPONSE

MAX8752 toc09

I
pﬂ__ll':llll 200mA/div 5 |.
T00MA [t 1) P ——— 0A —‘Lp..q-'
INDUCTOR INDUCTOR
] CcuRRENT CURRENT
1A/div 1A/div
VAN e,
5V/div 10V mwi- y 10V -'lfm p\ ‘f\m—
1 MAIN i
r 500mA/div L‘ |;iI v n
. 10V OFFSET L d
100us/div 10us/div
SUP SUPPLY CURRENT SUP SUPPLY CURRENT
vs. SUP VOLTAGE vs. TEMPERATURE
45 T 5 T T
40 |NOLOAD | g ILoaD = 140mA
X I g 42
5V/div = 35 = -
E I E ViN=3.3V
ov g 30 =
= w=1av| | =
£ 25 N £ 44 Vin=1.8V
=) = L |
> 20 > LT vn=5v
INDUCTOR & Vi =5V T /
CURRENT & 15 i t 3 /
500uA/div - S5 / \ S 34 [
210 T n=a ?
05 —— A Y
0 30
4 6 8 10 12 14 -40  -20 0 20 40 60 80
SUP VOLTAGE (V) TEMPERATURE (°C)
LDO OUTPUT VOLTAGE LDO OUTPUT VOLTAGE
vs. TEMPERATURE vs. LDO CURRENT
- 508 -
£ 506 £
= =
/N/ - 5.04 \
2500 | IS
= N4
o
; 5.00 \,“\/ \
=]
/ 498 \/ \
/ 496 \
4.94
-40 -20 0 20 40 60 80 0 10 20 30 40 50
TEMPERATURE (°C) LDO CURRENT (mA)

MAXIN

MAX8752 toc12

IMAIN
1A/div

INDUCTOR
CURRENT
1A/div

VMAIN
200mV/div
10V OFFSET
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CLOCK LI LX

LOGIC —”fl
AND DRIVER . G\D

CURRENT LIMIT

STARTUP
IN 0sC

LT
SLOPE COMP A1

CURRENT
OSCILLATOR H+—0O SENSE
PUM
— COMPARATOR
SHON ERROR AMP
sup——| NERR N |
REGULATOR MAXIM o o
100 AND MAX8752 :
—1—1 BOOTSTRAP o

H2. MAX87520 77> 023> FAT7I5

8
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ILiM = (1.162 - 0.361 x D) x ILIM_EC
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fERHIRME T ([EBI4FE (Electrical Characteristics) ]
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HAOERBEHIIERFIBRMBICE>THERTZY., REAHD
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ZZTC. Iymlid EEETCEEHENERFIRE. nILF1
L—5DOMER(R#85%). DIFEDT1—FT4F 10
TY, COBRFIBMBECEIEITDE, T2—T 454
TIVSRDEDICIE) T,

D - — Vour = Vin + VDIODE
Vout - luim x Ron + Vbiobe

ZZTC. VpIopeldEERT A7 — RDIBSHEEBEETH Y.
RonlEAREMOSFETD 7 VEI T,

T— RSV THEIUOVI MR-
MAX8752137— N h TV TEEAMRE L TNE T,
BEIMERIC. RE) Z7LF1 L —FI3REEEEIC

BEEGEBLET, UZFLFIL—SDANSUP)E.
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N FEd, SUPOANEENT1.75VE LEED &
LF¥alL—53A—TN—T2AvF o Id%=BBEL.
DZ7LFa2L—YBOBBREEZEMRLFI, LDO
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NANEIET,
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D AV dy

SHDNZO—IZ9 D& MAX8752 vy bV

T, HEERNMOIPAIERLE T, ZOE—RTII.
AE) 77 LR 55— AVINL—5,

®1. SBmV R b

DESIGNATION

DESCRIPTION

10pF £10%, 4V X5R ceramic capacitor
(0603)

TDK C1608X5R0G 106K

Murata GRM188R60G106M

C1

10pF £10%, 16V X5R ceramic capacitor
(1206)

TDK C3216X5R1C106K

Murata GRM319R61A106K

c2

3A, 30V Schottky diode (M-flat)

D1 Toshiba CRS02

2.6uH, 2.1A power inductor
L1 3.3uH, 1.7A power inductor
Sumida CDRH6D12-3R3

BATICEYFET, vy NIDUTIE. TV T
YT F1L—YOHENINFTA T O EER
A4 A —REBLUTINIZEHKSNTINET,

PITVr—aviEh
MAX8752%& E >/ 25 Y 77w TLF 1L —5Id,
BNOBRUBLADEHELHEETOLITHRETD
CENTEET, IADRENI. EERICTOMS AT
EEOTHBT DREN DY F 9. &1 IIBEB(FEIREA
DBHBRDZ MERLTNET, R2ATHRA—T
ERLTNET,

SMITEBERDEDZERIS. ERX/ERNANDEEITEESA
DZE, EICHNERLEEREBFERICEDOTRIY
F9, FIA I UIBEEERTDIENDIRDET,
AFOIBEE—DBRERELIEEIC. FAF—R
EAVTIUHTZEERLIT,

AT 05 DER
AT ZBRTDBRICEBINEERIT. 8/
AT OB, E-UBRER. BIUBIIERTI,

INSDEHREF. IVN—FDMER, mAHNEERE
BECERE. BIUHABE) VTV ;%%7&’3}2

PELUONA T REEEHF T2 nF+ 2JUMOSFET 9, Fl-. YEBHAIXEODRXMNEERBINRETEER
EFXTY,
F2. B@mA—N
SUPPLIER PHONE FAX WEBSITE
Murata 770-436-1300 770-436-3030 www.murata.com
Sumida 847-545-6700 847-545-6720 www.sumida.com

TDK 847-803-6100

847-803-6296 www.component.tdk.com

Toshiba 949-455-2000

949-859-3963 www.toshiba.com/taec
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lpoSISIEDF ¥ — R THADEART. lposDRT
YV —ZIVmaNEREL TILVE T,

MTDOEDIC. BEANDEE(ViN). RRAENER
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FoC. BEDA I FEEZEELET,
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L= [ Vin J VAN = M (nTYPj
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10v ) 0.23A x 1.2MHz ) | 0.50
EEORBEANBER.2V)ERAI\. ZOEMESRICHSINT
TH%DMEBEAEHTE L T,

0.23A x 10V
2.2V x 0.75

oy TINERB IV E—UERIL.
2.2V x (10V — 2.2V)

INDC, MAX) = ~ 1.4A

= 0.55A

IRIPPLE =
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»
o
w
4
-—— D2 ——{ =
| b | L —»l - o £
| | A2 PIN 11D >
NN T X 1 &
N - _
AN SRESSSSNEC S
\\\\\\ l = || ossoss—") | & g
N
/ NN b=t | Ef 5
PIN 1 f ; ] L [(N22)-1] x e <
INDEX E E2 =3 ) R= ‘ REF.
AREA DETAIL A k=1 | = -
= l =
=y S .
_r h
At ——f— — =
TOP_ VIEW SIDE_VIEW BOTTOM VIEW
l (R IS OPTIONAL)
| » m
DETAL A L L
SIDE_VIEW T —>| (] '4— TERMINAL TIP _>| (=] |<_
Y,
D RALLAS /M AXIVI
TME PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
o . T
-DRAWING NOT TO SCALE- ‘ 21-0137 ‘ G ‘/2
COMMON DIMENSIONS
SYMBOL | MIN. | WMAX.
A 070 | 080
D 290 | 3.0
E 290 | 3.10
AT 000 | 005
T 020 | 040
i 0.25 MIN.
A2 0.20 REF.
PACKAGE VARIATIONS
PKG. CODE N D2 E2 e JEDEC SPEC b [(N2)-1x e | " loweo
T633-1 6 | 150£0.10 [ 2.30:0.10 [ 0.9585C | M0229/WEEA | 0.40:0.05 | 1.90 REF NO
T633-2 6 | 1500.10 [ 2.30:0.10 [ 0.95BSC | MO229/WEEA | 0.40£0.05 | 1.90 REF NO
T833-1 8 | 150:0.10 [ 2.30:0.10 [ 0.6585C | M0229/WEEC | 0.3020.05 | 1.95 REF NO
1833-2 8 | 1.50:0.10 | 2:30:0.10 | 0.6585C | M0229/wEEC [ 0302005 | 1.95 REF NO
T833-3 8 | 150:0.10 [ 2.300.10 [ 0.658sC | M0229/WEEC | 0.300.05 | 1.95 REF YES
T1033-1 10 [ 1.50£0.10 | 2.30:0.10 | 0.50 BSC | MO229 /WEED-3 [ 0.25:0.05 | 2.00 REF NO
T1433-1 14 | 1.70£0.10 [ 2.3020.10 | 040 BSC 0.20£0.05 | 2.40 REF YES
T1433-2 14 [ 1702010 | 2.300.10 | 0.40 BSC 0.20£0.05 | 2.40 REF NO
NOTES:
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY SHALL NOT EXCEED 0.08 mm.
3. WARPAGE SHALL NOT EXCEED 0.10 mm.
4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS
SPECIAL CHARACTERISTIC(S).
5. DRAWING CONFORMS TO JEDEC MO0229, EXCEPT DIMENSIONS "D2" AND "E2",
o TSSO 142 T BRALLAS AMILAXIM
6. "N" IS THE TOTAL NUMBER OF LEADS. i
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. e PAGKAGE OUTLINE, 6.6.10 & 14L.
TDFN, EXPOSED PAD, 3x3x0.80 mm
oo = =T,
-DRAWING NOT TO SCALE- ‘ 21-0137 ‘ G ‘/2
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VEILSHERTELS<EBRRUMLEZEEY SEMNZERLI T,

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

© 2005 Maxim Integrated Products, Inc. All rights reserved. MIAXIM s a registered trademark of Maxim Integrated Products, Inc.



