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ABSOLUTE MAXIMUM RATINGS

EN/SS, EN, IN, SYNC, SKIP, Vpp,

LSS, PWRGD to GND........... -0.3V to +4V (4.5V nonswitching)

SYNCOUT, SS, COMP, FB, REFIN,

FREQtOGND ..o -0.3V to (Vpp + 0.3V)
LX Current (NOte 1) ...oooiiiiiiiici -12A to +12A
BSTtoLX. .o -0.3V to +4V (4.5V nonswitching)
PGND to GND ... -0.3Vto +0.3V

Continuous Power Dissipation (Ta = +85°C)

32-Pin Thin QFN (derate 33.3mW/°C above +70°C).....2666.7W
Operating Temperature Range ............c.ccoeveeenne. -40°C to +85°C
Junction Temperature....................
Storage Temperature Range.............
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiinien.. +300°C

Note 1: LX has internal clamp diodes to PGND 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 = VbDp = VEN = 3.3V, VFB = 0.5V, Vsynec = OV, Ta = 0°C to +85°C, typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
IN/Vpp
IN and Vpp Voltage Range 2.3 3.6 \
LSS Voltage Range 2.3 3.6 \
Quiescent current, VFg = 0.7V 0.7 2.2
IN Supply Current mA
fs = 1MHz, no load 14
VD Supply Current Quiescent current, VFg = 0.7V 1.8 4 A
fs = 1MHz, Vi 55 = VDD 16
Total Shutdown Currentinto IN | ViN = Vpp = Viss = (VBST - VLX) = | TA = +25°C 50 A
and Vop 3.6V, VeN = OV Ta= 0°C to +85°C 3 g
Vpp Undervoltage-Lockout LX starts/stops switching, 2ps VDD rising 20 22 Y
Threshold deglitch Vpp falling 1.72 1.90
BST
VIN = VDD = VBST = 3.6V, V| X = Ta=+25°C 10
Shutdown Supply Current 3.6V or OV, VEN = OV TA= 0°C (0 185°C 0.05 pA
PWM COMPARATOR
Comparator Propagation Delay 10mV overdrive 20 ns
COMP
Clamp Voltage, High ViN=23Vto36V, VFrg =0.7V 1.80 2.0 2.15 \Y
Slew Rate 0.75 1.4 V/us
Shutdown Resistance From COMP to GND, VEN = OV 30 100 Q
ERROR AMPLIFIER
FB Regulation Voltage Vcomp = 1V to 2V, Vpp = 2.5V and 3.3V 0.594 0.6 0.606 V
VDD = 2.3V 10 2.6V 0 VoD -
Error-Amplifier Common-Mode 1.65 N
Input Range VoD -
Vpp = 2.6V to 3.6V 0 17
E:(rjrr;r’;\tmpliﬂer Maximum Output 08 mA

MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(ViNn = VpD = VEN = 3.3V, VFB = 0.5V, Vgync = 0V, Ta = 0°C to +85°C, typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
FB Input Bias Current VEB = 0.7V, Ta = +25°C 40 200 nA
REFIN Input Bias Current VREFIN = 0.6V, Ta = +25°C 70 250 nA
VDD = 2.3V to 2.6V 0 \/1'355'
REFIN Common-Mode Range - \
VDD = 2.6V to 3.6V 0 V1DE; ”
LX (ALL PINS COMBINED)
VIN=V -Vix =3.3V 8 16
On-Resistance, High Side ILx = -2A N BST- X mQ
VIN = VBST - VLx = 2.5V 12 20
) ) VIN = V[Lss = 3.3V 8 16
On-Resistance, Low Side ILx = 2A mQ
VIN = VLgs = 2.5V 12 20
Current-Limit Threshold VIN = 2.5V or 3.3V, high side 12 15 20 A
B B Vix = 3.6V 5 200
Leakage Current Vin = S'GY’ VEn =0V, LA
Ta = +25°C Vix = 0V -200 +5
o RFREQ = 50kQ 0.8 1 1.2
Switching Frequency VIN = 2.5V or 3.3V MHz
RFREQ = 23.3kQ 1.7 2 2.3
Minimum Off-Time VIN = 2.5V or 3.3V 50 75 ns
Maximum Duty Cycle RFREQ = 50kQ, V|N = 2.5V or 3.3V 87 95 %
Minimum Duty Cycle RFREQ = 50kQ, V|N = 2.5V or 3.3V 10 %
RMS LX Output Current 10 A
ENABLE/SOFT-START
EN Input Logic-Low Threshold 0.4 0.7 \
EN Input Logic-High Threshold 1.65 1.90 vV
Monotonic start 30 45 % of
MODE Input Threshold Vbp = 2.3V 1o 3.6V
No monotonic start 20 VoD
EN, MODE Input Current VEN = VMODE = 0V or 3.6V, Vpp = 3.6V, Ta = +25°C 0.01 1 pA
Soft-Start Charging Current Vgs = 0.3V 5 8 11 pA
SS Discharge Resistance 8 kQ

MAXIMN 3

99S8XVIN



MAX8566

BEWE, 10A, X1y FHEPWM
RAFYv IO LFalL—F

ELECTRICAL CHARACTERISTICS (continued)

(VIN = VpD = VEN = 3.3V, VEB = 0.5V, Vgyne = 0V, Ta = 0°C to +85°C, typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS
SYNC
Capture Range Vpp = 2.3V to 3.6V 0.25 2.40 MHz
) tLo 100
Pulse Width Vpp = 2.3V to 3.6V ns
tH) 100
VIH 0.4 0.95
Input Threshold Vpp = 2.3V to 3.6V \
ViL 1 1.6
Input Current v OVor 36V, Vpp =36V 1A i +10 A
nput Lurren = or 3.6V, = 3.
P SYNC ob I, T = +25°C a4 w001 41 H
SYNCOUT
Frequency Range Vpp = 2.3V to 3.6V 0.25 2.40 MHz
Phase Shift from SYNC or Frequency = 1MHz 160 180 230 |Degrees
Internal Oscillator
Vbb-  VDD-
ISYNCOUT = +1mA, VoH 04 005
Output Voltage VoD = 2.3V t0 3.6V . . \
VoL 0.05 0.4
THERMAL SHUTDOWN
Thermal-Shutdown Threshold When LX stops switching +165 °C
Thermal-Shutdown Hysteresis 20 °C
POWER GOOD
% of
Threshold Voltage VEB falling, 3mV hysteresis 86 90 93 VREFIN
or 0.6V
Falling-Edge Deglitch 30 50 80 ys
Output Low Voltage IPWRGD = 4mA 0.15 0.3 Y
Leakage Current VPWRGD = 3.6V, VFB = 0.9V, Ta = +25°C 0.01 1 pA

4 MAXI N
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ELECTRICAL CHARACTERISTICS
(VIN = VbD = VEN = 3.3V, VFB = 0.5V, Vsynec = 0V, Ta = -40°C to +85°C, unless otherwise noted. Note 2)

PARAMETER | CONDITIONS | MIN TYP MAX UNITS
IN/Vpp
IN and Vpp Voltage Range 2.325 3.600 \
LSS Voltage Range 2.325 3.600 \
IN Supply Current Quiescent current, VFg = 0.7V 2.2 mA
Vpp Supply Current Quiescent current, VFg = 0.7V 4 mA
VpD Undervoltage-Lockout LX starts/stops switching, Vpp rising 2.2 v
Threshold 2us rising/falling-edge delay Vpp falling 1.72
COMP
Clamp Voltage, High VIN=2.3Vto3.6V, VFg = 0.7V 1.80 2.18 V
Slew Rate 0.75 V/us
Shutdown Resistance From COMP to GND, VEN = OV 100 Q
ERROR AMPLIFIER
FB Regulation Voltage Vcomp = 1Vto 2V, VN = 2.3V or 3.6V 0.591 0.609 V
VDD = 2.325V to 2.6V 0 Voo -
Error-Amplifier Common-Mode 1.65 v
Input Range VDD = 2.6V t0 3.6V 0 V?_[; ;
Ertz(r)rr(;?tmpliﬁer Maximum OQutput 08 mA
VDD = 2.325V to 2.5V 0 \/1?55'
REFIN Common-Mode Range \
VDD = 2.6V t0 3.6V 0 V1D_[7’ )
LX (ALL PINS COMBINED)
On-Resistance, High Side ILx = -2A ViN = VBST - Vix = 3.3V 16 mQ
VIN = VBST - VLx = 2.5V 20
. . VIN = VLss = 3.3V 15
On-Resistance, Low Side ILx = 2A mQ
VIN = VLss = 2.5V 20
Current-Limit Threshold VIN = 2.5V or 3.3V 12 20 A

MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VpD = VEN = 3.3V, VFB = 0.5V, VsyNnc = 0V, Ta = -40°C to +85°C, unless otherwise noted. Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS
o RFREQ = 50kQ 0.8 1.2
Switching Frequency VIN = 2.5V or 3.3V MHz
RFREQ = 23.3kQ 1.7 2.3
Minimum Off-Time VIN = 2.5V or 3.3V 90 ns
Maximum Duty Cycle RFREQ = 50kQ, V|N = 2.5V or 3.3V 87 %
RMS Output Current 10 A
ENABLE/SOFT-START
EN Input Logic-Low Threshold 0.7 \Y
EN Input Logic-High Threshold 1.65 \Y
Monotonic start 30 45 % of
MODE Input Threshold VIN = 2.3V to 3.6V -
No monotonic start 20 VbD
EN, MODE Input Current VEN or VMODE = 0V or 3.6V, Vpp = 3.6V 1 pA
Soft-Start Charging Current Vss = 0.3V 5 12 HA
SYNC
Capture Range VIN = 2.3V to 3.6V 0.25 2.40 MHz
. tLo 100
Pulse Width VIN = 2.3V to 3.6V ns
tHI 100
VIH 0.4
Input Threshold VIN = 2.3V to 3.6V V
ViL 1.6
6 MAXI/MN
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = VDpD = VEN = 3.3V, VFg = 0.5V, Vsynec = OV, Ta = -40°C to +85°C, unless otherwise noted. Note 2)

PARAMETER | CONDITIONS | MIN TYP MAX UNITS
SYNCOUT
Frequency Range Vpp = 2.3V to 3.6V 0.25 2.40 MHz
Phase Shift from SYNC or
Internal Oscillator Frequency = 1MHz 160 230 |[Degrees
VDD -
ISYNCOUT = £1mA, VOoH 04
Output Voltage VoD = 2.3V to 3.6V . Y
VoL 0.4
POWER-GOOD
) . % of
Threshold Voltage VEB falling, 3mV hysteresis 85 93 VReF
Falling-Edge Deglitch 30 80 us
PWRGD Output Voltage IPWRGD = 4mA 0.3 \
Note 2: Specifications to -40°C are guaranteed by design and not production tested.
REEEIIE
(Typical values are at V|N = Vpp = 3.3V, VouT = 1.8V, RFReQ = 50kQ, loyT = 10A, and Ta = +25°C.)
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
ViN = Viss = 3.3V VIN = Viss = 2.5V ViN = 2.5V, Viss =3.3V
100 | ‘ ‘ ‘ ‘ 5 100 5 100 2
% =] g % < g % i g
“ — - z N E N E
4 = =
= /, // ~| ‘ ‘ ‘ ‘ = A/ \~ Vour ‘1 ‘8\‘/‘ = /// A Vour=1.8V
£ 8 i/ Vour =18V i £ 8 R £ 8 % i i m
= / / = / Vour =15V =) \
= 80 Z 8 & 80 Y4 \if Vour =15V 11
=L/ = L0 =1/ k111
0 70 w |/ Vour =08V
65 65 65
60 60 60
0.1 1 10 100 0.1 1 10 100 0.1 1 10 100
LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)

MAXIMN 7
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REFERENCE VOLTAGE (V)
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(Typical values are at ViN = Vpp = 3.3V, VouT = 1.8V, RFReQ = 50kQ, oyt = 10A, and Ta = +25°C.)

0.65
0.64
0.63
0.62
0.61
0.60
0.59
0.58
0.57
0.56
0.55

N W A O N o © O

SHUTDOWN SUPPLY CURRENT (uA)

—

REFERENCE VOLTAGE vs. TEMPERATURE FREQUENCY vs. TEMPERATURE LOAD REGULATION
s 25 a 010 s
- | - 0.05 &
§ Rrreq = 23.3kQ § = 0 g
2.0 = § § =
. S -0.05 ~_Vour =25V h
2 z N Vour=1.8V
S 45 & -0.10 N H
5 & Nl
- = Rerea - 50KQ =01 DN
g FREQ = =
S 10 s S -020
& | 2 025 Vour = 0.8
Rrreq = 100k 5
05 < -030
-0.35
0 -0.40
-40 0 40 80 120 -40 -15 10 35 60 85 001 2 3 4 5 6 7 8 9 10
TEMPERATURE (°C) TEMPERATURE (°C) LOAD CURRENT (A)
SHUTDOWN SUPPLY CURRENT MAXIMUM OUTPUT CURRENT EXPOSED PADDLE TEMPERATURE
vs. INPUT VOLTAGE 50 vs. OUTPUT VOLTAGE vs. LOAD CURRENT
T 5 ’ g g
[ Ve = 0v s s g S0 | 8
§ 140 z < Ta=+85°C §
_ 5 r‘
=< 135 =
= ~ = 10 I
& 130 S~ & Tp=+25°C
3 125 — = /,———-T/
5 =2 2
g = 120 2 ‘
A 3115 5 Ta=-40°C
T %
= 110 S =30
T o ‘
s 105 MAX8566 EV KIT PC BOARD
100 0 200LFM
0 05 10 15 20 25 30 35 40 05 07 09 11 13 15 17 19 21 23 25 0 2 4 6 8 10
INPUT VOLTAGE (V) OUTPUT VOLTAGE (V) LOAD CURRENT (A)
OUTPUT SHORT-CIRCUIT CURRENT
LINE REGULATION vs. INPUT VOLTAGE
05 ° 100 =
04 g = 95 g
£ 03 = =z =
= g2 9w
[da]
E 02 § 85
S 01 ILoap = 0A = \
N N
S 01 L/ = 75
2 02 — ILoAD = 4.5 > / \
g N T o=+ = 70} \ -
S 03 Ioap = 10A £ \ T
04 S 65
05 6.0
225 250 275 300 325 350 3.75 400 225 245 2.65 2.85 3.05 325 345 365 385

INPUT VOLTAGE (V)

INPUT VOLTAGE (V)

MAXIMN



SHWE, 10A. X1 YFRAEPWM
AT I LFalL—F

IR R (e

&)

(Typical values are at ViN = Vpp = 3.3V, VouT = 1.8V, RFREQ = 50kQ, loyT = 10A, and Ta = +25°C.)

GAIN/PHASE OF THE VOLTAGE LOOP

MAX8566 toc12

0adB
GAIN

(10dB/div)

-\x\_,_._,_/\.

140 N
47 KH

0
PHASE
(45°/div)
1 10 100 1000
FREQUENCY (kHz)
FULL-LOAD SWITCHING WAVEFORMS
NIAXESEE(UEW
[
11271
YT
A g i e Vour
g ‘-'v-,.r"" '.-,Hf " (10mV/div)
|-lu| r-i-llu-I n—u.-1 .I—ﬁll- ‘-3\&
i i @V/div)
0AT p-} l—] IL.- 4 ov

MAXIMN

t=400ns/div
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AC-COUPLED
(50mV/div)

lout
(2A/div)

7A
(PEAK)

Iy
(5A/div) g

3.3V

Ven
uidi) gy

1.8V

Vour
(1V/div) o

LOAD TRANSIENT (0 TO 5A)

MAX8566 {0c13

e ! et g
t=10us/div
STARTUP INTO 0.18<2 LOAD
(RLoap = 0.18Q)
MAX8566 toc15
T b oets

t= 400us

3V

VPwRGD
OV (2V/div)
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(Typical values are at ViN = Vpp = 3.3V, VouT = 1.8V, RFREQ = 50kQ, loyT = 10A, and Ta = +25°C.)

SOFT-START WITH REFIN

MAX85GS 10016

MAX8566
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STARTUP INTO PREBIASED OUTPUT
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ov
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A1 0 [0.02[0.05] 0 [0.02]0.05] 0 [0.02]0.05[ 0 ]o.02]0.05] 0 [0.02[0.05 Ti6552 1300137013201 3.00 13101320 = YES
A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 | 3.00 [ 3.1013.2013.00 [3.10 [ 3.20 . NO
N ] 0 o ) o ) ) Yy ) ST XY S
E 4.90 [5.00] 5.10]4.90 [5.00] 5.10]4.90 [5.00] 5.10[4.90 [ 5.00[5.10 [4.90 [ 5.00]5.10 T2055-3 [3.00]310]820)300|3.10|320| - YES
3 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T2055-4 13.00)3.10]3.20)3.00 | 3.10)3.20] = NO
 Tomsl - T —Toosl - T - Toosl - 1 —Toosl - | - loslossloas| |T2055-5 | 3.15|3.25|3.35]3.15 | 3.25 [3.35] 0.40 | YES
L 0.30 [0.40 ] 0.50]0.45 [0.55 [ 0.65[0.45 [0.55] 0.65[0.30 [0.40[ 0.50 [0.40 [0.50 [ 0.60 T2855-1 ]315]325]1335/3.15]325]335) NO
o T T T T T-T-T-T-T-T- Tosolomlos0 T28552 | 2.60 | 2.70 | 2.80 | 2.60 | 2.70 | 2.80| == NO
N S 0 %8 = 20 T2855-3 | 3.15 | 3.25|3.35 [ 3.15 | 3.25 [ 3.35] = | YES
ND 4 5 7 8 10 T2855-4 2.60|2.70]2.80]2.60 |2.70 |2.80 *x YES
NE 4 5 7 8 10 T2855-5 2.60|2.70]12.80]2.60 |2.70 | 2.80 *x NO
JEDEC WHHB WHHC WHHD-1 WHHD-2 | - T2855-6 3.1513.25]13.35]13.15 [ 3.25 | 3.35 *x NO
T2855-7 260270280260 |270]280 *x YES
NOTES: T2855-8 3.15[3.25[3.35]|3.15 [3.25|3.35| 0.40 YES
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T2855N-1 | 3.15]325]3.35|3.15 1325]335) NO
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255-2 1300/310/3.20]13.00 310 |320f < NO
3. N IS THE TOTAL NUMBER OF TERMINALS. 132553 1300]310)320{300)3101320f * YES
/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 132554 13.00/310]32013003.101320] NO
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255N-1 13.00{3.10)13.2013.00 {3.10 1320 * NO
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 120551 | 3.20 | 3.30 | 3.40 | 3.20 | 3.30 | 3.40] = YES
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

** SEE COMMON DIMENSIONS TABLE
zss DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.
A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC M0O220, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1,
T2855-3, AND T2855-6.

& WARPAGE SHALL NOT EXCEED 0.10 mm. EID DALLAS »,
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. BSEIM /VI /J‘I/VI
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", +0.05.

TM&E PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

APPROVAL DOCUMENT CONTROL NC. RV, 2
-DRAWING NOT TO SCALE- 21-0140 H /2
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