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ABSOLUTE MAXIMUM RATINGS
EN/SS, EN, IN, SYNC, Vpp,

LSS, PWRGD to GND .......... -0.3V to +4V (4.5V nonswitching)
SYNCOUT, SS, COMP, FB, REFIN,
FREQtOGND ...oooooviviiiiiiiiiccic, -0.3V to (Vpp + 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..coceee. -40°C to +85°C
Junction Temperature....................

LX Current (Note 1) .oovviiiiiiiiiie -12Ato +12A Storage Temperature Range
BSTtOLX oo -0.3V to +4V (4.5V nonswitching)
PGND t0 GND ..o -0.3Vto +0.3V

Lead Temperature (soldering, 10S) .......ccccoovvviiivninienns. +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 = Voo = Ven = 3.3V, Vig = 0.5V, Vgyne = 0V, Ta = +0°C to +85°C, typical values are at Tp = +25°C, unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
IN/Vpp
IN and Vpp Voltage Range 2.3 3.6 V
LSS Voltage Range 2.3 3.6 \
Quiescent current, Vrg = 0.7V 0.7 2.2
IN Supply Current mA
fs = 1MHz, no load 14
VoD Supply Current Quiescent current, VFg = 0.7V 1.8 4 mA
fs = IMHz, Vi.ss = VbD 16
Total Shutdown Current into IN VIN = VDD = VLss = (VBsT- VLX) = | TA = +25°C 50 A
and Vpp 3.6V, VN = OV Ta= 0°C to +85°C 3 "
Vpp Undervoltage-Lockout LX starts/stops switching, 2us VDD rising 2.0 2.2 y
Threshold deglitch Vpp falling 1.72 1.90
BST
VIN =VDD = VBST = 3.6V, Vix= |TA=+25°C 10
Shutdown Supply Current 3.6V or OV, VeN = OV TA= 0°C 10 +85°C 0.05 pA
PWM COMPARATOR
Comparator Propagation Delay 10mV overdrive 20 ns
COMP
Clamp Voltage, High VIN=2.3V1t03.6V, VFg = 0.7V 1.80 2.0 2.15 Vv
Slew Rate 0.75 1.4 V/us
Shutdown Resistance From COMP to GND, VEN = OV 30 100 Q
ERROR AMPLIFIER
FB Regulation Voltage Vcowmp = 1V to 2V, Vpp = 2.5V and 3.3V 0.594 0.6 0.606 Vv
VDD = 2.3V t0 2.6V 0 Voo -
Error-Amplifier Common-Mode 1.65 v
Input Range VDD -
VpD = 2.6V to 3.6V 0 17
Er::)r;-ﬁtmpliﬂer Maximum Output 08 mA

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vin = Voo = Ven = 3.3V, Veg = 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
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 \/1055—
REFIN Common-Mode Range - \
VDD = 2.6V to 3.6V 0 V?[; )
LX (ALL PINS COMBINED)
VIN =V -Vix =3.3V 8 16
On-Resistance, High Side ILx = -2A N BST- X mQ
VIN = VBST - VL.x = 2.5V 12 20
. . VIN = V[Lss = 3.3V 8 16
On-Resistance, Low Side ILx = 2A mQ
VIN = VLss = 2.5V 12 20
Current-Limit Threshold VIN = 2.5V or 3.3V, high side 12 15 20 A
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 V
Monotonic start 30 45 % of
MODE Input Threshold Vpp = 2.3V 1o 3.6V
No monotonic start 20 VbD
EN, MODE Input Current VEN = VMODE = OV or 3.6V, Vpp = 3.6V, Ta = +25°C 0.01 1 pA
Soft-Start Charging Current Vss = 0.3V 5 8 11 pA
SS Discharge Resistance 8 kQ
MAXI/V 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vin = Voo = Ven = 3.3V, Veg = 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 A ! +10 A
nput Lurren = or 3.6V, = 3.
P SYNG ob I, TA = +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 . . Y
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 ps
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

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vin = Voo = Ven = 3.3V, Veg = 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
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 2yus 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 Vcowmp = 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 to 3.6V 0 V?_[; -
Ertzcr)rr;\tmpliﬁer Maximum Output 08 mA
VDD = 2.325V to 2.5V 0 \/1?55'
REFIN Common-Mode Range Vv
VDD = 2.6V 0 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 = Voo = Ven = 3.3V, Veg = 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
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 \
EN Input Logic-High Threshold 1.65 V
Monotonic start 30 45 % of
MODE Input Threshold VIN = 2.3V to 3.6V -
No monotonic start 20 VDD
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 pA
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 \
ViL 1.6
6 AKX
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ELECTRICAL CHARACTERISTICS (continued)

(Vin = Voo = Ven = 3.3V, Veg = 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
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, VoH 0.4
Output Voltage VoD = 2.3V to 3.6V . V
VoL 0.4
POWER-GOOD
) . % of
Threshold Voltage VEB falling, 3mV hysteresis 85 93 VRer
Falling-Edge Deglitch 30 80 ps
PWRGD Output Voltage IPWRGD = 4mA 0.3 Vv
Note 2: Specifications to -40°C are guaranteed by design and not production tested.
AT (EHF1E
(Typical values are at VN = Vpp = 3.3V, Vout = 1.8V, RFReQ = 50kQ, louT = 10A, and Ta = +25°C.)
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
ViN = Viss = 3.3V VN = Viss = 2.5V ViN = 2.5V, Viss =3.3V
100 | ‘ ‘ H 5 100 5 100 3
% =T g % ~ : % . g
o2 [ VAT § JITON §
90 4 90 Vour=1.8V7 90 4V
_ / N | ] _ / N : _ /|7 Vour=18V
xR 85 / Y ~18VH = 85 A ‘ HH = 85 / [N
;_’ /4 our=1. = [T T g / ‘ ‘ ‘ H
S / / S / Vour=15V S \
& 80 Z 8 & 80 Y4 \ it Vour = 1.5V 1
S i = / [= / \
e - - \ | [[]]
- - - [ 11T
70 / 70 70 / Vour=0.8V||
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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(Typical values are at VN = Vpp = 3.3V, Vout = 1.8V, RFReqQ = 50kQ, louT = 10A, and Ta = +25°C.)

#R T FHFIE()

REFERENCE VOLTAGE vs. TEMPERATURE FREQUENCY vs. TEMPERATURE LOAD REGULATION
0.65 . 25 ‘ . 0.10 .
g s 0.05 g
064 § Rrreq = 23.3kQ § = 0 ¢
083 20 E: s . z
= 5] 0.05 . Vour=2.5V
o 062 = = N Vour=1.8V
[} = < ouT = 1.
= 061 = 5 010 N N
g L 5 oo N
w060 = = —_—
=) o RrReQ = 50kQ = 7‘
o 059 2 10 £-020
i & ‘ 5 VouT = 0.8V
2 058 2 -025 ouT=0.
o Rrreq = 100kQ 5
057 05 S -0.30
0.56 035
055 0 -0.40
-40 0 | 80 120 40 15 10 35 60 85 01 2 3 45 6 7 8 910
TEMPERATURE (°C) TEMPERATURE (°C) LOAD CURRENT (A)
SHUTDOWN SUPPLY CURRENT MAXIMUM OUTPUT CURRENT EXPOSED PADDLE TEMPERATURE
vs. INPUT VOLTAGE vs. OUTPUT VOLTAGE vs. LOAD CURRENT
10 15.0 -
T 5 g g
g | ven=0v - RTY: g S0 | g
E E 14.0 2 < Ta=+85°C :
= — s
w <<
= 7 ; 135 \\ >§E—: 70
3 6 & 130 ~ & Ta=+25°C
> = N L1 E |t
T 5 3 125 i = —
3 5 = 2
2 4 L 2 120 =]
= — S =
g 3 /,/ 3 115 5 Ty =-40°C
% 2 // 11.0 § -30 ‘
“ P 105 & MAX8566 EV KIT PCB
~ 200LFM
0 10,0 80 ‘ ‘
0 05 10 15 20 25 30 35 40 0507 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
10.0 ~
05 g g
04 g = 95 g
= 03 e = E
y g 90
T — O.
S 01 ILoaD = 0A =
2 0 A = £ 80 A\
S = / \
c V4 ’f‘r =] 75 \
& 021 IL0AD = 4.5A 2 \
3 ILoap = 10A 2 "0Y =
3 03 L0AD = £ \/
S 65
-04
05 6.0

225 250 275 300 325 350 375 4.00
INPUT VOLTAGE (V)

225 245 265 2.85 3.05 325 345 365 3.85

INPUT VOLTAGE (V)

MAXI N
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(Typical values are at ViN = Vpp = 3.3V, Vourt = 1.8V

, RFREQ = 50k, louT = 10A, and Ta = +25°C.)

GAIN/PHASE OF THE VOLTAGE LOOP LOAD TRANSIENT (0 TO 5A)
MAX8566 to_cg MAX8566 toc1
1147.364529. kHz| H H H H
. 147 kH ol
L
0dB a4 Vour
GAIN AC-COUPLED A
(10dB/div) (50mV/div) : : :
B gort L }
s S % 1 p
0 S e FTS T
lout
PHASE el e U SUUN I VU S
(45°/div) (2A/div)
1 10 100 1000 t=10us/div
FREQUENCY (kHz)
STARTUP INTO 0.182 LOAD
FULL-LOAD SWITCHING WAVEFORMS (RLoap = 0.182)
MAX8566 toc1 MAX8566 toc15
L L — —
I, 12A1
@A) 00 B NG N N N, BN () et
Ven 4
Vout (@v/div) gy
(10mV/div) 18V
Vour
-3V h 3V
Vix (1V/div)
: (2v/div) VPWRGD
ot n 0V (2V/div)

MAXIMV

t=400us

99G8XYIN



3. 10A. PWMBEEITF 8,
A E X

#R T FHFIE()

(Typical values are at VN = Vpp = 3.3V, Vout = 1.8V, RFReqQ = 50kQ, louT = 10A, and Ta = +25°C.)

MAX8566

SOFT-START WITH REFIN SYNCHRONIZED OPERATION (NO LOAD)
MAX8566 toc16 MAX8566 toc17
.............. - e e
6.5A : B I
Iy (AC-COUPLED)
(5A/div) oA (ZOmA/dm) o |
VRerin /0.6V (2A/div)
(500mV/div) 2
v e 0A
e (2A/div)
Vour Vix /33
(1V/div) o \3/V ®BV/div) . ov
PWRGD VLXZ{S.SV
S 2V/d :
E)v Mo g\ gy
t = 400us/div t = 400ns/div
SOFT-START TIME STARTUP INTO PREBIASED OUTPUT
vs. SOFT-START CAPACITANCE (RLoap = 0.18Q)
800 - e B V10
TSAE U et
700 A Iny (PEAK) e _
/ ES (5A/div)
- 600 0A
£ // 3.3V
; 500 / VEN
= 12V/div
= 400 / (12V/div)
% 1.8V
B 300 Vour J0.9v
3 (AV/div) o 3V
200 /’ OV VPWRGD
/] e L (2v/div)
0
01 2 3 45 6 7 8 9 10 t=400us
Css (uF)

10 MAXIMN
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25 REFIN HMEREEUER A . TESNERIEME . FBATY £ REFINHLE . REFIN$%SS I A P B JE v
26 SS Hiashii . SSEGONDA#EHRZ, HTREAEKEsE. 2 08550 fIREFIN #45 .
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