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MAX1556/MAX1556A/MAX1557

16LA /jQ 1.2A PWM
/ffﬁ/_ #DC-DC3 5175

ABSOLUTE MAXIMUM RATINGS

IN, INP, OUT, D2, SHDN to GND ........ccoooviiirinen -0.3Vto +6.0V
SS, D110 GND ..o -0.3V to (VIN + 0.3V)
PGND t0 GND ..o -0.3Vto +0.3V
LX Current (NOte 1) ...vvviiiiiiiiiieee e +2.25A
Output Short-Circuit Duration...........ccoocvveiiiiiiion, Continuous

Continuous Power Dissipation (Ta = +70°C)
10-Pin TDFN (derate 24.4mW/°C above +70°C) ....... 1951mW

Operating Temperature Range ...........ccccccooeeeen.
Junction Temperature .........ccooccoiiii
Storage Temperature Range ...

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

Note 1: LX has internal clamp diodes to GND and IN. Applications that forward bias these diodes should take care not to exceed

the IC’s package power-dissipation limits.

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 = VINP = VSHDN = 3.6V, Ta = -40°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Input Voltage 2.6 5.5 \
Undervoltage-Lockout Threshold | VN rising and falling, 35mV hysteresis (typ) 2.20 2.35 2.55 \
) No switching, D1 = D2 = GND 16 25
Quiescent Supply Current PA
Dropout 27 42
. Ta =+25°C 0.1 1
Shutdown Supply Current SHDN = GND pA
Ta = +85°C 0.1
Output Voltage Range 0.75 VIN Vv
No load -0.25 +0.75  +1.75
o o 300mA load -0.75 0 +0.75
Ta =0"Cto +85 600mA load 15 075 0
(Note 3)
1200mA load, MAX1556 -2.75 -2.25 -1.25
Output Accuracy 1200mA load, MAX1556A -2.25 %
No load -0.75 +2.25
Ta = -40°C to +85°C | 300mA load -1.5 +1.5
(Note 3) 600mA load -2.25 +0.50
1200mA load, MAX1556 -4.0 -1.0
) MAX1556/MAX1556A 1200
Maximum Output Current mA
MAX1557 600
D1=D2=GND Ta = +25°C 0.01 0.1
OUT Bias Current MAX1556/MAX1557 Ta = +85°C 0.01 pA
For preset output voltages 3 4.5
D1 =D2 = GND, No load -0.50 +0.75 +1.75
Vour =0.75V at 300mA load 1.2 0 +1.2
300mA (typ),
= 0°C to +85°C 600mA load -1.75 -0.75 +0.25
MAX1556/MAX1557 1200mA load, MAX1556 only -3.25 -2.25 -1.25
FB Threshold Accuracy %
D1 =D2 = GND, No load -1.25 +2.25
Vour = 0-?5V) 300mA load -1.75 +1.50
at 300mA (typ),
Ta = -40°C 10 +85°C 600mA load -2.75 +0.25
MAX1556/MAX1557 1200mA load, MAX1556 only -4.25 -1.00
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = VINP = VSHDN = 3.6V, Ta = -40°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 2)

16LA Ig-

1.2A PWM
/féé‘/_ F'JDC DC35#tzs

PARAMETER CONDITIONS MIN TYP MAX UNITS
MAX1556, VIN = 2.6V to 3.6V -0.37
D1 =1IN, D2 = GND;
' . MAX1556A VIN = 3.6V to 5.5V 0.33
Line Regulation D1=D2 = IN %
MAX1557, VIN = 2.6V to 3.6V -0.1
D1=1IN, D2 = GND VIN = 3.6V to 5.5V 0.09
VIN = 3.6V 0.19 0.35
MAX1556/MAX1556A
. VIN = 2.6V 0.23
p-Channel On-Resistance Q
VIN = 3.6V 0.35 0.7
MAX1557
VIN = 2.6V 0.42
. VIN = 3.6V 0.27 0.48
n-Channel On-Resistance Q
VIN = 2.6V 0.33
p-Channel Current-Limit MAX1556/MAX1556A 1.5 1.8 2.1 A
Threshold MAX1557 0.8 1.0 1.2
n-Channel Zero Crossing
Threshold 20 3 45 mA
MAX1556/MAX1556A 1.8
RMS LX Output Current ARMS
MAX1557 1.0
VIN =55V, LX = Ta = +25°C 0.1 10
LX Leakage Current A
g GND or IN Ta = +85°C 0.1 H
Maximum Duty Cycle 100 %
Minimum Duty Cycle 0 %
Internal Oscillator Frequency 0.9 1 1.1 MHz
SS Output Impedance AVss / Iss for Iss = 2uA 130 200 300 kQ
SS Discharge Resistance SHDN = GND, 1mA sink current 90 200 Q
Thermal-Shutdown Threshold +160 °C
Thermal-Shutdown Hysteresis 15 °C
LOGIC INPUTS (D1, D2, SHDN)
Input-Voltage High 2.6V =<V|N=<55V 1.4 \
Input-Voltage Low 0.4 \
Ta =+25°C 0.1 1
Input Leakage pA
Ta = +85°C 0.1
Note 2: All units are 100% production tested at Ta = +25°C. Limits over the operating range are guaranteed by design.
Note 3: For the MAX1556, 3.3V output accuracy is specified with a 4.2V input.
NAXIMN 3
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MAX1556/MAX1556A/MAX1557

16LA /jQ 1.2A PWM
/f?ﬁ‘/_ #DC-DC3 5175

HBRTEFFIE

(VIN= VNP = 3.6V, D1 = D2 = SHDN = IN, Circuits of Figures 2 and 3, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
WITH 3.3V OUTPUT WITH 2.5V OUTPUT WITH 1.8V OUTPUT
100 . 100 5 ‘ 5 100 2
I | == " i i i
AT 2 il 2 2
9% /,:’ T L % s 90 ii k - Rl 7 v g i A 3 s
% 2 Vin=42V || Vin=5Y : fi V=5V : )V g X‘ E
= 80 W Viy=36V = 8 [/ Vi = 3.6V = 8 WK :
= = / = \ \11Vin =5V
5 5 Viy=3v s =28 N v=sen
Z 70 & 70 Vin = 2.6V & 70 / Viy =3V
1<} 1<) o
=60 * 60 * 60
50 50 50
40 40 40
0.1 1 10 100 1000 10,000 0.1 1 10 100 1000 10,000 0.1 1 10 100 1000 10,000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
EFFICIENCY vs. LOAD CURRENT OUTPUT VOLTAGE OUTPUT VOLTAGE vs. INPUT VOLTAGE
WITH 1.0V OUTPUT (MAX1557) vs. LOAD CURRENT WITH 600mA LOAD
100 - 1.84 | g 1789 g
5 183 ‘ 5 1788 % 5
90 2 Ta=-45°C = A >
z 1.82 i 1787 - 2
el S 181 =178 e
< 80 7 rﬂr T \ e =S w ¢
= /i Vi =5V 2 180 R 21785 /’,& L
& // Vin=3.6V 5 N 5 A i
& 70 2 179 21784 b~ Ta=-40°C — =]
S I 5 \\ 5 /
i Vin =3V E 178 |—Ta=+25"C ~ 21783 Ta=+25°C X
60 Y/ -vin=26v 3177 d - 3178 v
1.76 Ta=+85°C \ 1.781 // Ta=+85°C
50 N [
1.75 1780
| 174 1779
0.1 1 10 100 1000 0 200 400 600 800 1000 1200 25 30 35 40 45 50 55
LOAD CURRENT (mA) LOAD CURRENT (mA) INPUT VOLTAGE (V)
OUTPUT VOLTAGE vs. INPUT VOLTAGE
WITH NO LOAD SUPPLY CURRENT vs. INPUT VOLTAGE HEAVY-LOAD SWITCHING WAVEFORMS
1812 _ 20 - - MAX1556/7 toc09
N g ?S) u } ILoAD = 750mA
181 PV \ g 18 — |z ] Vour
1810 __ . L z 16 z Wﬁh—'ﬁhﬁﬁv ﬁgfsﬁduPLED
— = mv/aiv
= 1.809 va L TA:WA\ \\ 2 :
(5] : |
= 1008 |—=] Ta=+25°C AN g 12 e e W me i e TP
5 1.807 \ 2 b | | 2V/div
= 1 806 T X g 8 SR ST AT A G 0
Ta=+85°C . ILx
1805 \ 4 \/\W
1.804 \ 2 s 500mA/div
1803 0 - ' 0
25 30 35 40 45 50 55 1 2 3 4 5 6 400ns
INPUT VOLTAGE (V) INPUT VOLTAGE (V)
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16LA Ig-

1.2A PWM

/féé‘/_ F'JDC DC##55

BRI T FFFIE (£2)

(VIN = ViNP = 3.6V, D1 = D2 = SHDN = IN, Circuits of Figures 2 and 3, Ta = +25°C, unless otherwise noted.)
EXTERNAL FEEDBACK
LIGHT-LOAD SWITCHING WAVEFORMS SWITCHING WAVEFORMS SOFT-START/SHUTDOWN WAVEFORMS
MAX1556/7 toc10 MAX1556/7 toc10b MAX1556/7 toc11
v 1 imascs aazan -4 i
? | b : Jsvraiv
i 20m\//d|v VSHDN et i S —.— 0
N AC-COUPLED !
| Lol vox B ELLEL BB LB g O Gos =4705F | g
HL Y 4 RLoap=4Q
8 2 3 bz 0 W e
: | . ' 500mA/div
" A 0 ff ......... ,?i ...... f‘?‘ .......... X 1 i
i b S ’\/\»" \/ VA "A\/ V! /\/1 V{ '/v\ VM 200mai -
[I fi | 200mA/div ILx i .
I U J I| [! 0 0 WI‘ SOOmA/dlv
ol b n :
V|N 5V Vout = 33V |OUT SOOmA
4us/div 2us/div 100us/div
SOFT-START RAMP TIME vs. Css LOAD TRANSIENT
10 o - MAX1556/7 toc13
E v
5
z g 50mv/div
E Vour AC-COUPLED
=
= —
o / I
= =
= V4 ot
U,_') | +
= 4 | ! 500mA/div
|0UT i ! 0
+ loutmin = 20mA
0.1
0 500 1000 1500 2000 2500 20us/div
Css (pF)
LOAD TRANSIENT LINE TRANSIENT BODE PLOT
MAX1556/7 toc14 MAX1556/7 toc15 MAX1556/7 toc1
T 40 240
N 30 Suy 210
; somvidiv. VN | a5y 20 § 180
{ | BRI AC-COUPLED : 10 N ™ 150
\\ N @
z 0 : N 120 &
s N 7N s
_ ] 10mv/div <Z( -10 i z 90 %
s oo Vour [N | AC-COUPLED S o 0dB N 60 &
] I
' ! | 4 30 PHASE MARGIN = 53° N 0 =
i 500mA/div 200mA/div \
! e I} 3 -40 0
' Iix P -50 -30
loutmin = 180mA Cour =22uF, Rioap = 4Q
0 -60 -60
20us/div 40us/div 0.1 1 10 100 1000
FREQUENCY (kHz)
/1K1 5
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MAX1556/MAX1556A/MAX1557

16LA |

EEADC.

1.2A PWM
DC¥#:#7s
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16UA I« 1.2A PWM
/féé‘/_ F'JDC DC35#tzs

SHORT-CIRCUIT
CLOCK PROTECTION
J__ BIAS 1MHz
SHON ——
CURRENT-LIMIT o
cURRENT | Ves COMPARATOR
SENSE + _‘
08IV AN SKP
PWM |
COMPARATOR | CONTROL Lx
SLOPE *
COMP M
— PGND
SKIP-OVER
ENTER SKIP/ |_| ZERO-CROSS
SR OFF DETECT
ERROR
AMPLIFIER ir L ouT
REFERENCE
1.25V GND
OUTPUT D1
3 VOLTAGE
SELECTOR D2
NAXIN
MAX1556
— MAX1556A
MAX1557
sS
1. DIERER]
UTPUT OUTPUT
INPUT L1 0.75V TO Viy INPUT . 52 ' 0.75V T0 Vi
26VT055V 3.3uH 19A 26VT055V i 600mA
INP LX > _T_ INP LX ——
MAXIM 1océ MAXIMN c5
MAX1556 c2 WL s 2uF
. MAX15564 22uF PGND
PGND IN =
047wF T~ {voLTAGE | D1 — VOLTAGE »| D1 ouT
— | SELECT || D2 out SELECT ) .
ON S——" o_lO_N S L cs
oFF[ — o — 1000pF
Son GND T 1000pF GND ;
T = T
2. MAX 1556 #78 J7 J17 H % F3. MAX1557 #47E0 j J17 6 2%
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MAX1556/MAX1556A/MAX1557

16UA Io\ 1.2A PYWM
FEIEZ DC-DC# #izs

BRI T FEmE, e de gt ABERK R, AT
PWM HCBCAS 625 Ao AR I ol aod B fok v A 24 e,
AT, (U ZEWEh T THE. Bk T
R S UG o 16pA . 2 WAL T fF 47 £ | Light-Load
Switching Waveforms 5 Load Transient ffl £ .

PRSI L/ R

MAX1556/MAX1556A/MAX 1557 #1238 17 5 e S B
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5MAX1557 4 ]9 S B ¥, 506 S840 i m
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5] B 1 DC-DC e, il ik AN ERFME SR AR F7 4% 1) B
T AERIY, (B AE B AR R A A1 5% 30 K B9 L
BRI, HELILAANEM. plin, HiZREEETE
600MHz ) CPU, MK H FEFFELE 100ps #H24 T 60,000 CPU
i e T 6

MAX1556/MAX 1556 A/MAX1557 (1 HL 5 37 ] SEER f K
2.25% (BLHUE) I R TR R, HEAS B —
BB ERE. BT REp SRS, SHERAGHE
JERS R IR B TR AR AL, REDUTE MR R R AL
CPUBEHE. BRRYL, 5RBITEN0S5%. EHBE
SRR EL R R P N 5% B 2 B g AR LG, TRERTE TR
H2.25% 1B TCHEAS i B 1) R 2 SR T . RS
HEE AR L2 (2 WM T (EFFHE), I EFR
LI 5 RV T T i s FRL YK 7 2 A T

FEJE/100% G =L THE

MAX1556/MAX1556A/MAX1557 TAEE100% 5 = LT,
By R 22 T DR . FEZRE T, mmipil
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AR, AMEIVEEMWEBEET, RES ML
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YRR T E B B0 A P P S TR 2R Y R
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Ko BRRER

16UA Ig+ 1.2A PWM
/f:%/_ #DC-DCIHE

MANUFACTURER PART VALUE (pH) DCR (mQ) ISAT (mA) SIZE (mm) SHIELDED
Taiyo Yuden LMNPO4SB3R3N 3.3 36 1300 5x5x20 Yes
Taiyo Yuden LMNPO4SB4R7N 4.7 50 1200 5x5x20 Yes
TOKO D52L.C 3.5 73 1340 5x5x20 Yes
TOKO D52LC 4.7 87 1140 5x5x2.0 Yes
Sumida CDRH3D16 4.7 50 1200 3.8x3.8x1.8 Yes
TOKO D412F 4.7 100 1200~ 48x48x%x12 Yes
Murata LQH32CN 4.7 97 790 25x32x20 No
Sumitomo CXL180 4.7 70* 1000* 3.0x32x1.7 No
Sumitomo CXLD140 4.7 100* 800" 28x3.2x15 No
<RI BB el 7 4 TR L R A 73 2
HED KT

MAX1556/MAX1556A/MAX 1557 {# %5 3hH B Ja shist
M B, BRI A BB . S ST Lis S0
Pt S BEL 470 B v 9 i AL R4 A . 7ESS S5 GND Z [H]
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FLZY, 1£SS5 GND Z[HZE# 1000pF A« #F FH 8 K1)
f EA, WA LT AR A :

_ Sour
22000

BRI, i B 21880 0T 2 Voyurvom), BFENE
BT Cog M LL200kQ (B W AA TIERAE) . B3 fEH)
(R ETG5 @PNE R R e A= S SO 5 I T A= w7 i X S )
s 1]

tgg = 600 x 10° x Cgg

KirE=C
15 SHDN # GND BUZ KT, (FMAX1556/MAX1556A/
MAX1557#E AR, JRR IR E £ 0.1pA. 1E
KW, R FINEE pIAIE . n 91 MOSFET Kt
T, LXZAEMARS. ¥ SHDN#ZINS 2 HE S B, o
AR THEIRZS

MAXIMN

Y MAX1556/MAX 1556 A/MAX1557 &5 it +160°CHT,
[CHE A . TEIZAT, WA piaE T 5 HF
n BRI AR A . MR FEFEIMET +145°C, #%0F
WAL RIE TR

NAEE
MAX1556/MAX 1556 A/MAX 1557 283t (A6 7T DL 5 /N 4k
Bl o — e . IE A B F R R i A S FR A T DL
TR B R AR i M DA R PSR B 2 B

B EEET

MAX1556/MAX1556A/MAX1557# 1.0V, 1.2V,
1.3V. 1.5V. 1.8V 2.5V 13,3V Fil ik fi i 5 DL K 7T 38
It &IPS L BEL 9 5T ) PR . R B P 5 (R
DIFID2% ). A0SR R MSMERRLFE R i5t, #55 2 FB Ay
RFBLX Pk B BRI RNk A
MR TE . 2 WA T T (E4FHEER 5 P (%) External
Feedback Switching Waveforms &l FF 2 EE M2, SR
SRR /NS Bk JE R 22 52 R g e e Pk, X T 4%
PRREE B PT SE b T AR TIE S0 .
D1 = D2 = OFFIE#EnT 5t , (o AN RH 43 281
S LR (S LB 6). MAX1556/MAX1557 & X T i A
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