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ABSOLUTE MAXIMUM RATINGS

IN, OUT, SKIP, ON 10 GND «vvoooeveeeevceseeeeere 0.3V to +6V
REF, FB, t0 GND..ovoooooveee oo
LX2, LXA (NOEE 1).evooeveoeeeceseeeeesveessee oo +1.5ARMS

Continuous Power Dissipation (Ta = +70°C)
Single-Layer Board (derate 18.5mW/°C
above TA = +70°C) ooviiiiiiiiii 1482mW

-0.3V, (IN + 0.3V)

Operating Temperature Range
Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)

Note 1: LX1 and LX2 have internal clamp diodes to IN, PGND and OUT, PGND, respectively. Applications that forward bias these
diodes should take care not to exceed the device's 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 = 3.6V, ON = SKIP = IN, FB = GND, Vout = 3.3V, LX_ unconnected, CRrer = C5 = 0.1uF to GND, Figure 4. Ta = -40°C to +85°C.
Typical values are at Ta = +25°C, unless otherwise noted.) (Note 2)

to 5.5V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Range VIN 25 55 Y
UVLO Threshold UVLO VN rising, 60mV hysteresis 2.20 2.49 Vv
ﬁgggfgxtiﬁﬁgy Current, FPWM N No load, VouT = 3.2V 15 22 mA
32??;3;5;%? Current, Skip N | SKIP = GND, no load 37 UA
gx:te;ﬁigt iﬁﬁpﬁo%ifrem’ No N | SKIP=GND FB =13V 35 45 LA
ON = GND, Ta = +25°C 0.1 1
Shutdown Supply Current IIN pA
Ta = +85°C 0.2
PWM mode, VIN = 2.5V to 5.5V 3.30 V
louT =010 0.5A, VN = 2.5V t0 5.5V, » 1 %
Output Voltage Accuracy Ta = -40°C to +85°C (Note 3)
(Fixed Output) SKIP mode, valley regulation value 3.28 V
Average skip voltage 3.285
Load step +0.5A -3 %
Output Voltage Range
(Adijstable gutput)g 125 4.00 v
Maximum Output Current VIN = 3.6V 0.80 A
Soft-Start L =3.3uH; Cout = C3 + C4 = 44uF 250 mA/ms
Load Regulation louT = 0to 500mA 0.1 Y%o/mA
Line Regulation VIN = 2.5V to 5.5V 0.03 %IV
OUT Bias Current lout Vour = 3.3V 3 LA
REF Output Voltage VREF VIN = 2.5V to 5.5V 1.244 1.25 1.256 Y
REF Load Regulation IREF = 10pA 1 mV
FB Feedback Threshold vig | lout=0tofullioad, PWMmode; VN =25V | 4 5,4 125 1088 v
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.6V, ON = SKIP = IN, FB = GND, Vourt = 3.3V, LX_ unconnected, Crer = C5 = 0.1uF to GND, Figure 4. Ta = -40°C to +85°C.
Typical values are at Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

FB Dual-Mode Threshold VFBDM 75 100 125 mV
VEB = 1.3V, Ta = +25°C 0.001 0.1

FB Leakage Current IFB PA
VEg = 1.3V, Ta = +85°C 0.01

ON, SKIP Input High Voltage VIH 2.5V < V|N < bB.5V 1.6 Y

ON, SKIP Input Low Voltage VL 25V <V|N< 5.5V 0.45 V
2.5V < VIN<bB.5Y, Ta = +25°C 0.001 1

ON Input Leakage Current IIHL uA
Ta = +85°C 0.01

_ I VsKip = 3.6V 3 12

SKIP Input Leakage Current SKIPH SKIP uA

IskipL | VSKIP = OV -2 -0.2

Peak Current Limit ILIMP LX1 PMOS 1700 2000 2300 mA

Fault Latch-Off Delay 100 ms
Each MOSFET, Ta = +25°C 0.05 0.1

MOSFET On-Resistance Ron Each MOSFET, VN = 2.5V t0 5.5V, 0.2 Q
Ta = -40°C to +85°C ’

Rectifier-Off Current Threshold ILx10FF | SKIP = GND 125 mA

Idle-Mode Current Threshold SKIP = GND, load decreasing 100

IsKIp - - mA

(Note 4) Load increasing 300
ViN = VouT = 5.5V, Vix1 = 0V to VN, 0.01 ’

LX1, LX2 Leakage Current ILxtkg | Vixe = OV to Vour, Ta = +25°C ’ pA
Ta = +85°C 0.2
VIN = Vix1 = Vix2 = OV, Vout = 5.5V, 0.01 ’

Out Reverse Current ILxLKGR | measure | (LX2), Ta = +25°C ’ pA
Ta = +85°C 0.5

Minimum TonN TONMIN 25 %

OSC Frequency Foscpwm 850 1000 1150 kHz

Thermal Shutdown 15°C hysteresis +165 °C

Note 2: Devices are production tested at Ta = +25°C. Specifications over the operating temperature range are guaranteed by

design and characterization.

Note 3: Limits are guaranteed by design and not production tested.

Note 4: The idle-mode current threshold is the transition point between fixed-frequency PWM operation and idle-mode operation.
The specification is given in terms of output load current for an inductor value of 3.3uH. For the step-up mode, the idle-mode
transition varies with input to the output-voltage ratios.
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(VIN = 3.6V, SKIP = GND, Ta = +25°C, Figure 4, unless otherwise noted.)

EFFICIENCY vs. LOAD GURRENT

SKIP-MODE EFFICIENCY

EFFICIENCY vs. LOAD CURRENT

SKIP AND FPWM MODES vs. INPUT VOLTAGE FPWM MODE (FIGURE 3)
B
90 i sl 95 : 90 :
80 ] ‘ g w : 5 17 E
-
(1] N SOOWA// = o / /
Fal £ 85 =
5 ® =] 100mA =
= S 80— so0m g 50
e 0 Vout =3.3V 2 2 Vour =2.8V
£ Vin=2.7V B 7 £ 40 ViN=2.7V
30 3.0V, 30 30V,
33V, 70 33,
20 36V, Vour=3.3V 20 3.6V,
10 4V, 65 LOAD CURRENT = 100mA, 10 Y
50V 300mA, 500mA ‘ S0V
0 A 60 - 50V
0.1 1 10 100 1000 20 25 30 35 40 45 50 55 60 01 1 10 100 1000
LOAD CURRENT (mA) INPUT VOLTAGE (V) LOAD CURRENT (mA)
EFFICIENCY vs. LOAD CURRENT OUTPUT VOLTAGE (3.3V INTERNAL FB) OUTPUT VOLTAGE (2.8V EXTERNAL FB)
FPWM MODE (FIGURE 3) vs. LOAD CURRENT vs. LOAD CURRENT (FIGURE 3)
100 H 3 20 ug 20 g
90 e 15 g 15 g
S 2 3
80 / 1.0 10 =
10 f = —
5 = 05 = 05 ~u
S 60 ,/ 3 =+ = L1 F::E:
5 50 ’<__< 0 ~N 5 0 ™
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£ 4 / Vin=2.7V S 05 =™ & 05
3.0V,
0 /) 33V, 10 10
20 / 36V,
10 4V, 15[ Vour=33V 15 | Vour=28v
] 20 Ta=+25°C, Tp=-40°C, Tp = +85°C, Ta=+25°C, Ta =-40°C, T = +85°C
01 1 10 100 1000 01 1 10 100 1000 0.1 1 10 100 1000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
OUTPUT VOLTAGE vs. INPUT VOLTAGE OUTPUT VOLTAGE vs. INPUT VOLTAGE SUPPLY CURRENT vs. INPUT VOLTAGE
WITH INTERNAL FB RESISTORS WITH EXTERNAL FB RESISTORS WITH NO LOAD
3.33 5 2.82 g 100 - - ; : i
E z —F— 1=
332 g 2.81 : — -FPWM MODE :
= 10
= =280 £
RN g R =
5N — =219 g
S 330 S I 3
— = — -
2 g 278 — z
532 2 T =
e 277 @
01 NO LOAD Vour =33V =
328 | LOAD: 500mA, Vour =3.3V 2.76 | LOAD: 500mA, Vour = 2.8V :
Ta=+25°C, Ta=-40°C, Ta = +85°C Ta=425°C, Ta=-40°C, Tp = +85°C (FIGURE 3)
327 R — ‘ 275 — A M 001
30 35 40 45 50 55 60 30 35 40 45 50 55 60 20 25 30 35 40 45 50 55 60
INPUT VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
4 MAXIV
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(VIN = 3.6V, SKIP = GND, Ta = +25°C, Figure 4, unless otherwise noted.)

MAXIMUM LOAD CURRENT (mA)

CH1

CH2

M AXIMN

MAXIMUM LOAD CURRENT
vs. INPUT VOLTAGE
1000 -
900 = £
o0 '/\ Vour =33V :
0 // =3
600 /
/
500 /
400
300
200
100
0
20 25 30 35 40 45 50 55 60
INPUT VOLTAGE (V)
SWITCHING WAVEFORMS
Vin = 3.3V, LOAD = 500mA, Voyr = 3.3V
MAX8625A toc1
o amian] L2
A badyeifiviidon ineaiaininintd 50mV/div
aulenls 0 ; (AC-COUPLED)
Vixi
2V/div
Vixe
2V/div |
: ILx
..J 500mA/div
Tus/div
SKIP MODE
VN = 3V, LOAD = 20mA,
Vour = 3.288V
MAXB625A toc14
Dl U A 1 Vour
----- J ™ 20mV/div
: (AC-COUPLED)
Vx|
2V/div
=Vixe
2V/div
ILx
500mA/div

10us/div

Vixi
2V/div

Vix
2V/div

Vin = 3.6V, LOAD = 500mA, Voyr = 3.3V

PAVII 9 D MO I

Vix

SWITCHING WAVEFORMS

Vin = 3V, LOAD = 500mA, Voyr = 3.3V

MAX8625A toct
H H

1!

Vour
50mV/div
(AC-COUPLED)

ILx
500mA/div

Tus/div

SWITCHING WAVEFORMS

IMAX8625A toct
T 4

Vout
50mV/div
(AC-COUPLED)

e BE

ILx
N 500mA/div

Tus/div

FPWM MODE
Vin = 3V, LOAD = 20mA,
Vour = 3.308V

MAX8625A toc1
T

v

ouT
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2V/div
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Vix
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(VIN = 3.6V, SKIP = GND, Ta = +25°C, Figure 4, unless otherwise noted.)

SHDN
2V/div

IBATT
500mA/div

ILx

500mA/div

GAIN (dB)

Vi = 3.6V, LOAD =50, Vour =

MAX8625A toc1

STARTUP WAVEFORMS

3.288V

Vout
1 20mv/div

ILx
1 500mA/div

2ms/div

LOAD TRANSIENT
Vour =3.3V

MAXB625A toc1:
AAmammy

Vout
Y 100mV/div
(DC OFFSET =3.3V)

1lgatr
250mA/div

400ps/div
BODE PLOT
GAIN AND PHASE vs. FREQUENCY
MAX8625A toc20
T 80
N GAIN 144
X
4 108
¥ N 2
N —
# N % g
NN =
— PHASE N 0 w
2
\ -36 £
-72
L V=36 108
Vour=3.3V
[~ LOAD = 200mA |
Ll -180
1 10 100 1000
FREQUENCY (kHz)

SHON |~

2V/div

500mA/div [ N T

CH1=Vy
500mV/div
3V OFFSET

OSCILLATOR FREQUENCY (MHz)

Vout

© © W v v o o o o
S v B & ®© & B = S

STARTUP WAVEFORMS (FIGURE 3)

Vin = 3.6V, LOAD = 302, Vout = 1.5V

MAX8625A toc17
A 4

.

L

2ms/div

LINE TRANSIENT
Vour = 3.3V, LOAD = 5.5Q,
Vin RAMP 3V TO 4V

MAX8625A toc19

BRI TEHFIE(%E)

ILx
500mA/div

1 lsarr
1 100mA/div

CH2 =Vour

st rpmmesimend 51\

(AC-COUPLED)

1ms/div

OSCILLATOR FREQUENCY
vs. TEMPERATURE

MAX8625A toc21
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BT EHFIE(4E)

(VIN = 3.6V, SKIP = GND, Ta = +25°C, Figure 4, unless otherwise noted.)

MINIMUM STARTUP VOLTAGE REFERENCE vs. TEMPERATURE

vs. TEMPERATURE NO LOAD
2.48
246 ‘VOUT = 3‘.3V, NO ‘LOAD N

2.44 \

N

N\
242
240 \

2.38
2.36 N

23 \ Vour =33V
93 \ Vin=3.0V,

3.6V,
2.30 4.2V,
298 5.0V
50 25 0 25 50 75 100 40 20 0 20 40 60 80 100
TEMPERATURE (°C) TEMPERATURE (°C)

[
@

[\
=~

MAX8625A toc22
MAX8625A toc23

)
>

N
3]

REFERENCE (V)

[N
N

MINIMUM STARTUP VOLTAGE (V)

N
w

N
S

REFERENCE vs. TEMPERATURE SHUTDOWN DUE TO OVERLOAD
WITH 300mA LOAD Vin = 3.6V, Vour = 3.288V

MAXB625A 10625

[
@

[\
N

MAX8625A toc24

Vix
2V/div

[
>

Ve
1 2v/div

Vour
+ 500mV/div

11X
500mA/div

N

=

1.24 Vour=3.3V]
Vin=3.0V,
1.23 3.6V, |
4.2V,
5.0V

REFERENCE (V)
5

1.22

40 20 0 20 40 60 80 100 100us/div
TEMPERATURE (°C)

BOOST-TO-BUCK TRANSITION
FPWM MODE V| = 3.6V, Vour = 3.288V

MAX8625A toc26
T IABREERRRRY

1 vour
o] 100mV/div
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A
1WV/div
bty ek D0 OFFSET = 3V
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12 LX1 HLBEE L. FELXTFILX25| 2 (A ez R, ANLX 15| A 20 TE SN e 7 — . G in]
’ LX17ENHREREZGND.
34 Lx2 R . FELXTFILX25| 2 (A e R R, S LX2 5| A J0 7 SN S0 — . FESCWTHAR]
’ LX2FE N FRiEH 2 GND.
5 ON flifeHA . KON TR R, B0 K IR S B i & i T DU AR IC. 5 ONIR 8h 12 84K FL P J 25 FIIC.
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CURRENT SENSE
I
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FAULT ERROR OE\)IF—FU ON=0
TIMEOUT ON=1 P P2_= OFF (ASYNCHRONOUS
(ASYNCHRONOUS P1,P2= OFF N1 N2 = ON FROM
FROM ANYWHERE) N1, N2 =0ON |('1 ~0uh ANYWHERE)
TPUP
POWER-UP REFOK=00R
ON =1, P1, P2 = OFF, N1, N2 = ON, UL0-0
0SC = ON AND REF = ON IF UVLO OK (ASYNCHRONOUS
FROM ANYWHERE)
TRUN
Y
PHASE 2 PHASE 1
SLOW CHARGE/ FAST-CHARGE
DISCHARGE P -2 0SC = ON
0SC = ON - P1,N2 = ON
P1, P2 = ON P2, N1 = OFF
N1, N2 = OFF
T1-3
123 Yo
v T3-1
PHASE 3 PHASE 4
FAST DISCHARGE HOLD
0SC = ON T34 0SC = OFF
P2,N1=0N > N1, N2 = ON
P1, N2 = OFF (SKIP) P1, P2 = OFF

2. K&

X SKIP B AR I, AR aIle], 2 LR I 1 2 3 B
BT R 2T, efiar Ut A AR B, DIRERIhFE, JF
MEGLTA L L A A LT . 2R SKITP Ay 45 ey L,
MK s PWMARE S, WERBEASE 4B B, SIFHRITE L
(L 2 25 T 445 PWM AR50 BT s 5 1) «

FHELIEVIN < Vour)
TEF SRR R EEHFMT, Viv < Vour#ilal, MOSFET Pl
FOIN2FERS Sy T3l , DATH e F B . Y L i iR )
PWM Lb 8 13 B MU B AR LIRS, BB 1B Bv & R, N2
JeWr . Bl S 24 P2 S a8 B R A4S S R B B CBR 2 B B T AR
FEHLBT B (B R VINGE T Vour). 183 HL B B 7 s — i b

10

TS B B R0 AP BB BE (B 3B BD) . FESE3
Brie, PLICWT, N1, 7Efm/MAIZE T, P2AINTY
FWi, FEEMERL.

IR SKIP A B AR LT, s, YRR 2E3 0
BN BRBIRE;, #ggit A4 B (), DIRRKIhEE,
FREGIA . A R IR SKIP A B i S
FLSF, BIONSRHIPWMALL, Feildi AN &k A 4P B,
SO BT G FL L

ﬁ/ﬁ%Eig;ﬁB‘I{f(V[N = VOUT)
YV = Vourht, FHsMmaen =1 bk, UHLHE
HEOR . SR, AR UL A9 di/dLF D9 09 58 2 B BT
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