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27N, SOT23, 7—X k3> kO—-5

ABSOLUTE MAXIMUM RATINGS

Ve, FB, SHDN, SETt0 GND ..o, -0.3V to +6V
EXT 10 GND .o -0.3V to (Vcc + 0.3V)
Continuous Power Dissipation (Ta = +70°C)

6-Pin SOT23 (derate 8.7mW/°C above +70°C) .......... 696mwW
Operating Temperature Range ..............ccccocoo... -40°C to +85°C

Junction Temperature ...
Storage Temperature Range ..o,

Lead Temperature (soldering, 10s)
Soldering Temperature (reflow) .......cccccooeiviiiiiiiiiins

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

(Vcec = SHDN = 3.3V, SET = GND , Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

(Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Vcc Operating Voltage Range 2.5 55 \
o MAX1522/MAX1523 25
Vce Minimum Startup Voltage - Vv
fEXT > 100kHZz, MAX1524 (Note 1), bootstrap required 1.5
Undervoltage Lockout Ve rising 2.37 2.47 y
Threshold Ve falling 2.20 2.30
Vce Supply Current No load, nonbootstrapped 25 50 HA
Vcc Shutdown Current SHDN = GND 0.001 1 HA
Fixed ton T v npy SET = GND 0.4 05 0.6
ixe ime =1. S
ON 8 SET = Ve 24 30 36 | "
. ) VFB > 0.675V 0.5
Minimum torr Time us
VFB < 0.525V 1.0
. SET = GND 45 50 55
Maximum Duty Factor %
SET = Vce 80 85 90
FB Regulation Threshold Vee = +2.5V to +5.5V 123 125 127 v

FB Undervoltage Fault

Threshold (Note 2) FB falling 525 575 625 mV

FB Input Bias Current VFg = 1.3V 6 50 nA
EXT high 2 4

EXT Resistance [EXT = 20mA Q
EXT low 15

Soft-Start Ramp Time 2.2 3.2 4.2 ms

Logic Input High Vce = +2.5V to +5.5V, SET, SHDN 1.6 v

Logic Input Low Vce = +2.5V to +5.5V, SET, SHDN 0.4 v

Logic Input Leakage Current SET, SHDN = Vcc or GND -1 +1 PA

Note 1: Actual startup voltage is dependent on the external MOSFET’s VGS(TH).

Note 2: Specification applies after soft-start mode is completed.
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IREBEHIE

(Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
(DESIGN EXAMPLE 1) (DESIGN EXAMPLE 2) (DESIGN EXAMPLE 3)
100 100 T T 11 g 10 T
: Vi =+4.2V 3 Vi 43V 2
90 L % g 9 |- Vin=+24V e g
L—"TT™|II= .L- "—‘ = i L=
. LT . L F . L /' \\
§ /’ § /;"! gt \ § | /’ ‘
> 80 7 = 8 |4 = 80 2
2 /| = V=436V V=427V = f I
s 5 5 ViN=+1.8V
£ = () E 4
60 60 60
VouT = +5V MAX1524
ViN=3.3V Vour =+12V Vour =+5V
50 UL Ll Ll 50 1L Ll Ll 50 LIl Ll L Ll
0.1 1 10 100 1000 01 1 10 100 1000 0.1 1 10 100 1000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT STARTUP INPUT VOLTAGE
(DESIGN EXAMPLE 4) (DESIGN EXAMPLE 5) vs. OUTPUT CURRENT
100 ‘ . 100 2 1.75 <
% Vin=+4.2V g % Vn=s30VIS g
o . A . S '/ = /
= ol 2 % S e
=] L | Lot et .
[ Vi // ‘k ‘ ‘ [=) Pt S L~
E 7 Z Vi = +3.6V E 70 A -~ N E .
i B o AR =
Co //f' /‘\ ViN = +2.4V =
74 NI |
60 60 Vin =+1.8V 41— Vour =+3.3V
/ MAX1524 BOOTSTRAPPED
Vour = +24V VouT = +3.3V RESISTIVE LOADS
50 L I 50 Il L Lll] 075 L
0.1 1 10 100 0.1 1 10 100 0 2% 50 75 100
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
NO-LOAD INPUT CURRENT SWITCHING WAVEFORM SWITCHING WAVEFORM
vs. INPUT VOLTAGE (CONTINUOUS CONDUCTION) (DISCONTINUOUS CONDUCTION)
10 MAX1522/3/4 toc08 MAX1522/3/4 toc09
T T 5 Y r T
BOOTSTRAPPED : j
g A '—-.FW
1 . L
= \L\ A P ' pousad {
Z 01 \\ ' k : I
oc » ik {1
= / J /4 B o= }-—-—- ’——— B e . ]
5 001 — — et =
2 / NONBOOTSTRAPPED o {
0.001 / . ¢ '
0.0001 . -
0 1 2 3 4 5 400ns/div 4ys/div
VN =+3.3V, Vout = +5V, lgyT = 350mA Vin = +3.3V, Vout = +24V, lgyt = 10mA
INPUT VOLTAGE (V) A Vour, 200mV/div, AC-COUPLED A VT, 200mV/div, AC-COUPLED
B Vix, 5V/div B Vix, 10v/div
C: I, 05A/div C: I, 05A/div

M AXI M 3

PCSEXVIN/ECS EXVIN/CCS EXVIN
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REBEREERE)

(Ta = +25°C, unless otherwise noted.)

MAX1522/MAX1523/MAX1524

SOFT-START RESPONSE

MAX1522/3/4 toc10

[EEm ey

400us/div
2002 RESISTIVE LOAD
A Vour, 5V/div
B : VgHpn, 5V/div
C: I, 1A/div

LINE-TRANSIENT RESPONSE

MAX1522/3/4 toc12

40us/div
Vin=+3.5V TO +4.0V, Vout = +12V, lgyT = 60mA
A Vi, 500mV/div, AC-COUPLED
B : Vour, 10mV/div, AC-COUPLED

FAULT-DETECTION RESPONSE

MAX1522/3/4 toc11

A

MAX1522

400us/div
A Vour, 10V/div
B Vexr, 5V/div
C I, 5A/div

LOAD-TRANSIENT RESPONSE

MAX1522/3/4 toc13

100us/div
Vin = +3.3V, Vout = +12V, lgyt = 30mA TO 120mA
A loyr, 100mA/div
B : Vour, 100mV/div, AC-COUPLED

MAXIM
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#1. CCM% €A L 7=8&E1H1
PARAMETER EXAMPLE 1 EXAMPLE 2 EXAMPLE 3

VIN 3.3V £10% 2.7V to 4.2V 1.8V to 3.0V

Vourt 5V 12v 5V

lOUT(MAX) 700mA 200mA 1.0A

R1, R2 274kQ, 90.9kQ 866kQ, 100kQ 274kQ, 90.9kQ

Duty Cycle (max) 45.5% 78.4% 67.3%

toN 0.5us (SET = GND) 3us (SET = Vce) 3us (SET = Vce)

FSWITCHING 691kHz to 909kHz 221kHz to 261kHz 152kHz to 224kHz
when loyT > 120mA when loyT > 35mA when loyT > 167mA

IPEAK 1.48A 1.06A 3.51A

LIDEAL 3.73uH 33.8uH 6.83uH

LACTUAL Sumida CR43-3R3 Sumida CDR74B-330 Sumida CDRH125-5R8
3.3uH, 86mQ, 1.44A 33pH, 180mQ, 0.97A 5.8uH, 17mQ, 4.4A

PLR 29mW at loyTt = 350mA 22mW at loyt = 100mA 22mW at oyt = 500mA

CouT(MIN) to COUT(MAX) 14pF to 448uF 10uF to 53pF 120uF to 640uF

Cout 33uF 33uF 150uF

23mQ for stability,

74mQ for stability,

21mQ for stability,

ESRcout(Miny 51mQ for soft-start 70mQ for soft-start 21mQ for soft-start
Sanyo POSCAP 10TPA33M AVX TPSD336M020R0200 Sanyo POSCAP 6TPB150M
COUT(ACTUAL) 33uF, 10V, 33uF, 20V, 150upF, 6.3V,

60mQ, 100mQ max

150mQ, 200mQ max

40mQ, 55mQ max

VRIPPLE(ESR)

27mVp-p at light loads,
81mVp-p at full load

48mVp-p at light loads,
144mVp-p at full load

42mVp.p at light loads,
126MmVp-p at full load

CFr 100pF 100pF 100pF

CrB 100pF 330pF 220pF

CIN 10pF, 6.3V ceramic 10pF, 6.3V ceramic 10pF, 6.3V ceramic

MOSFET Fairchild FDC633N Fairchild FDC633N Vishay Si3446DV

Qg ?;r?ca;/\?;sz—sgv 9nC at Vgs = 3.6V 10nC at Vgs = 5V

IGATE :bggrﬁAngggfs?:zgzzzed‘ 2.4mA nonbootstrapped 2.2mA bootstrapped
IDIODE(RMS) 0.96A 0.49A 1.84A

Diode Nihon EP10QY03, 1A Nihon EP10QY03, 1A Nihon EC21QS03L, 2A
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#&2. DCMZ fER L 7=E%Et B

R3. BhaaA—hH—

PARAMETER EXAMPLE 4 EXAMPLE 5 MANUFACTURER| _ PHONE _WEB
Vi 2.7V 1042V 1.8V 0 3.0V EQ"C:?E 233_22?_8282 o Qllcr:?;t'com
Vour o2y 33y airchi : -341- www.fairchildsemi.com
International )
|OUT(MAX) 30mA 100mA Rectifier 310-322-3331 www.irf.com
R1, R2 909k, 49.9kQ 150kQ, 93.1kQ Kemet 408-986-0424 | www.kemet.com
Duty Cycle (max) 89.0% 52.6% NIC Components 408-954-8470 | www.niccomp.com
3us 0.5us Panasonic 847-468-5624 | www.panasonic.com
toN (SET = Veo) (SET = GND) Sumida 847-956-0666 | www.sumida.com
Taiyo Yuden 408-573-4150 | www.t-yuden.com
LIDEAL 11.9uH 1.14pH
Sumida Sumida
L CDRH5D28-100 CDRH4D18-1R0
ACTUAL 10uH, 65MQ, 1uH, 45mQ,
1.3A 1.72A
| 1.51A 1.80A 9:‘y 701§§E
PEAK . .
o 25mW at 5 7mW TRANSISTOR COUNT: 1302
LR louT = 1T0MmA louT = 50mA
f 208kHz when 737kHz when
SWITCHING louT = 20mA louT = 100mA
C —_—
80“(’\’”“) o 0.8UF to 2.7uF 3UF to 97uF NYr—o
OUT(MAX) B/ N T—NEIEREKIUT Y /T — 1, japan.maxim-
i i ic. SRLTLES 0 BB, /Ny r—20—R
Taiyo Yuden Taiyo Yuden ic.com/packages%= .
OMKasB 905K | TvKateRToeML | CBENB[L [#]. F7ld[-) FROHSHBHRER LI ED
COUT(ACTUAL) 5 2UF X5R 35V 10UF. X7R. 6.3V TULhDHIEEA, /N T—HE N T—DFZDEDICET D
ol ISverRiah HDTROHSHIIISIRR & IFBIEA < . HEICE DT/ S —
0 06 - RHBRBDZENBDAEERLTIEE L,
ESR 10mQ 10mQ . . — . — . e e N
COUTACTUAL) Nyg—o Nyg—o AR |ZRNF—=2
VRIPPLE(COUT+ESR) | 126mVp-p 40mVe-p 47 a—K No. No.
CFr 100pF 220pF 6 SOT23 UB+1 21-0058 90-0175
CrB 220pF 100pF optional
CIN 10yF, 6.3V 10pF, 6.3V
Fairchild . .
MOSFET FDC633N Vishay Si2302DS
Qg 8nC at Vgs = 3V 5nC at Vgs = 3.3V
| 1.7mA 3.7mA
GATE nonbootstrapped | bootstrapped
IDIODE(RMS) 0.17A 0.42A
Diode Nihon Nihon

EP10QY03, 1A

EP10QY03, 1A

MAXIMN
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