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ABSOLUTE MAXIMUM RATINGS

IN, IN45, IN6, MR, LBO, DBO, RSO, POK, SCL, SDA,

BKBT, V7, SLP, SRAD, PWM3to GND............... -0.3V to +6V LX3 Continuous Current
REF, CC_, ON_, FB_, DBI, LBI, V1, V2, RAMP, BYP, PG1, PG2, PG3 to GND
MRtOGND ..o -0.3Vto (VIN + 0.3V)

PV1, PV2, PV3, SLPIN to IN...

PV3toPG3 ..o
X1 Continuous Current.....................

................... -0.3V to +0.3V
...... -0.3V to (Vinags + 0.3V)
....... -0.3V to (ViNne + 0.3V)

.............. -1.30A to +1.30A

LX2 Continuous Current

-0.3V to +6.0V Operating Temperature Range
................... -0.3V to +6.0V Junction Temperature.............
................... -0.3V to +6.0V Storage Temperature Range

-0.9A to +0.9A
-0.5A to +0.5A
-0.3Vto +0.3V

V1, V2, V4, V5, V6 Output Short-Circuit Duration....... Continuous
Continuous Power Dissipation (Ta = +70°C)

6mm x 6mm 48-Pin Thin QFN

(derate 26.3mW/°C above +70°C)......ccccocvvvriirenn. 2105mwW

...-40°C to +85°C

Lead Temperature (soldering, 10S) ........c.cocceeviiviiiennnen. +300°C

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 = 3.8V, VBkBT = 3.0V, Vi | = 1.1V, Vpg| = 1.35V, circuit of Figure 5, Ta = 0°C to +85°C, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
PV1, PV2, PV3, SLPIN, IN Supply PV1, PV2, PV3, IN, and SLPIN must connect together 26 55 v
Voltage Range externally ’ )
IN45, IN6 Supply Voltage Range 2.4 5.5 \
IN Undervoltage-Lockout (UVLO) VIN rising 225 240 255 v
Threshold VN falling 2200 235 2525
Only V7 on, VIN = 3.0V 32
No load (Ipv1 + Sgg; a;d REG2 on in switch mode, 130
o}
Quiescent Current :PV2 * |P\|/3 N+ pA
SLPIN + 1IN45 + REG1 and REG2 on in sleep mode, 60
liNe) REG3 off
All REGs on 225
ON1=0 4
BKBT Input Current pA
ON1 =IN 0.8
REF Output Voltage 0 to 10pA load 1.2375 125 1.2625 V
SYNCHRONOUS-BUCK PWM REG1
REG1 Voltage Accuracy FB1 = GND, 3.6V < Vpy1<5.5V, load = 0 to 1300mA 3.25 3.3 3.35 Vv
FB1 used with external resistors, 3.6V < Vpy1 < 5.5V,
FB1 Voltage Accuracy load < 0 6 1300mA 1231 125 1.269 \
FB1 Input Current FB1 used with external resistors 100 nA
Error-Amplifier Transconductance Referred to FB 87 uS
Load = 800mA 180 280
Dropout Voltage (Note 1) mV
Load = 1300mA 293 450
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.8V, VBkBT = 3.0V, Vi I = 1.1V, Vpg| = 1.35V, circuit of Figure 5, Ta = 0°C to +85°C, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
) ILx1 = -180mA 0.18 0.3
p-Channel On-Resistance Q
ILx1 = -180mA, Vpy1 = 2.6V 0.21 0.35
. ILx1 = 180mA 0.13 0.225
n-Channel On-Resistance Q
ILx1 = 180mA, Vpyq = 2.6V 0.15 0.25
Current-Sense Transresistance 0.5 V/IA
p-Channel Current-Limit Threshold -1.55  -180 -2.10 A
PWM Skip-Mode Transition Load Decreasing load current (Note 2) 30 mA
Current
OUT1 Maximum Output Current 2.6V <Vpyq <5.5V (Note 3) 1.3 A
LX1 Leakage Current Vpy1 = 5.5V, LX1 = GND or PV1, VoN1 = OV -20 +0.1 +20 pA
SYNCHRONOUS-BUCK PWM REG2
FB2 = GND, 3.6V < Vpy2 < 5.5V, load = 0 to 900mA 2463 25 2537
REG2 Voltage Accuracy \
FB2 = IN, 3.6V < Vpy2 < 5.5V, load = 0 to 900mA 3.25 3.3 3.35

FB2 used with external resistors, 3.6V < Vpy2 < 5.5V,

FB2 Voltage Accuracy load = 0 to 900mA 1231 1.25 1.269 \
FB2 Input Current FB2 used with external resistors, VFg2 = 1.25V 100 nA
Error-Amplifier Transconductance Referred to FB 87 uS
Dropout Voltage Load = 900mA (Note 1) 243 380 mV
) ILx2 = -180mA 0.225 0.375
p-Channel On-Resistance Q
ILx2 = -180mA, Vpy2 = 2.6V 0.26 0.425
. ILx2 = 180mA 0.15  0.25
n-Channel On-Resistance Q
ILx2 = 180mA, Vpy2 = 2.6V 0.17  0.275
Current-Sense Transresistance 0.7 VIA
p-Channel Current-Limit Threshold -1.10 -1.275 -1.50 A
PWM Skip-Mode Transition Load Decreasing load current (Note 2) 30 mA
Current
OUT2 Maximum Output Current 2.6V < Vpy2 < 5.5V (Note 3) 0.9 A
LX2 Leakage Current Vpy2 = 5.5V, LX2 = GND or PV2, Von2 = OV -10 +0.1 +10 uA

SYNCHRONOUS-BUCK PWM REG3

REG3 from 0.7V to 1.475V,

_ ] N
2.6V <Vpy3 < 5.5V Load = 0 to 500mA 15 15 .

REG3 Voltage Accuracy

Error-Amplifier Transconductance 68 usS

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.8V, VBkBT = 3.0V, Vi I = 1.1V, Vpg| = 1.35V, circuit of Figure 5, Ta = 0°C to +85°C, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
. ILx3 = -180mA 0.225 0.375
p-Channel On-Resistance Q
ILx2 = -180mA, Vpy3 = 2.6V 0.26 0.425
) ILx3 = 180mA 0.15 025
n-Channel On-Resistance Q
ILx3 = 180mA, Vpy3 = 2.6V 0.17 0.275
Current-Sense Transresistance 1.1 V/A
p-Channel Current-Limit Threshold -0.60 -0.7 -0.85 A
PWM Skip-Mode Transition Load Decreasing load current (Note 2) 30 mA
Current
OUT3 Maximum Output Current 2.6V < Vpy3 < 5.5V (Note 3) 0.5 A
LX3 Leakage Current Vpy3 = 5.5V, LX3 = GND or PV2, Vons = OV -10 +0.1 +10 pA
LDOS V4, V5, V6, V1 SLEEP, V2 SLEEP, AND V7 OUTPUT
V4, V5, Ve, V1 SLEEP, V2 SLEEP 35 mA
Output Current
V7 Output Current 30 mA
REG4 Output Voltage Load = 0.1mA to 35mA 1.261 1.3 1.339 \
REG4 Noise With 1uF Cout and 0.01uF Cyp 15 uVRMS
REG5 Output Voltage Load = 0.1mA to 35mA 1.067 11 1.133 \
IN45, IN6 Input Voltage Range 2.4 55 \
0V setting (either ON6 low or serial programmed) 0
REG6 Output Voltage (POR Default 1.8V setting, load = 0.1mA to 35mA 1.746 1.8 1.854 v
to OV, Set by Serial Input) 2.5V setting, load = 0.1mA to 35mA 2425 25 2575
3.0V setting, load = 0.1mA to 356mA 291 3.0 3.09
V1 on and in regulation Vv1
V7 Output Voltage \
V1 off VBKBT
Vi and V2 SLEEP Output Voltage Set to same output voltage as REG1 and REG2 -3.0 +3.0 %
Accuracy
V1 and V2 SLEEP Dropout Voltage Load = 20mA 75 150 mV
V6 Dropout Voltage 3V mode, load = 30mA, 2.5V mode, load = 30mA 110 200 mV
V7 Switch Voltage Drop Load = 20mA, VBkBT = Vv1 = 3.0V 100 200 mV
V4, V5, V6 Output Current Limit 40 90 mA
BKBT Leakage 1 pA
OSCILLATOR
PWM Switching Frequency | 0.93 1 1.07 MHz
SUPERVISORY/MANAGEMENT FUNCTIONS
. Rising 92 94.75 97
POK Trip Threshold (Note 4) - %
Falling 88.5 90.5 92.5

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.8V, VBkBT = 3.0V, Vi I = 1.1V, Vpg| = 1.35V, circuit of Figure 5, Ta = 0°C to +85°C, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS

) o LBI = IN (for preset) 3.51 3.6 3.69

LBI Threshold (Falling) Hysteresis is 5% (typ) - - \
With resistors at LBI 0.98 1.00 1.02

} o DBI = IN (for preset) 3.024 3.15 3.276

DBI Threshold (Falling) Hysteresis is 5% (typ) - - \
With resistors at LBI 1.208 1.232 1.256
RSO Threshold (Falling) Voltage on REG7, hysteresis is 5% (typ) 225 241 2.56 \
RSO Deassert Delay 61 65.5 70 ms
LBI Input Bias Current -50 -5 nA
DBI Input Bias Current 15 50 nA
Thermal-Shutdown Temperature Ty rising +160 °C
Thermal-Shutdown Hysteresis 15 °C
LOGIC INPUTS AND OUTPUTS
LBO, DBO, POK, RSO, SDA Output | 5 &/ < 7 < 5 5V, sinking 1mA 0.4 v
Low Level
LBO, DBO, POK, RSO Output Low V7 = 1V, sinking 100pA 04 N
Level
LBO, DBO, POK, RSO Output-High Pin = 55V 0.2 UA
Leakage Current
ON_, SCL, SDA, SLP, PWM3, MR,
— ' ' ' ' : < <
SRAD Input High Level 28V VNS5V 16 v
ON_, SCL, SDA, SLP, PWM3, MR,
— ' ' ' ' : < <

SRAD Input Low Level 2.6V <Vin<5.5V 0.4 v
ON_, SCL, SDA, SLP, PWM3, MR, L
SRAD Input Leakage Current Pin = GND, 5.5 - + HA
SERIAL INTERFACE
Clock Frequency 400 kHz
Bus Free Time Between START and 13 S
STOP ' H
Hold Time Repeated START Condition 0.6 us
CLK Low Period 1.3 us
CLK High Period 0.6 us
Setup Time Repeated START Condition 0.6 us
DATA Hold Time 0 us
DATA Setup Time 100 ns
Maximum Pulse Width of Spikes that
Must be Suppressed by the Input 50 ns
Filter of Both DATA and CLK Signals
Setup Time for STOP Condition 0.6 us

MAXIMN 5
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ELECTRICAL CHARACTERISTICS
(VIN = 8.8V, VBkpT = 3.0V, VI g| = 1.1V, Vpp| = 1.35V, circuit of Figure 5, Ta = -40°C to +85°C, unless otherwise noted.) (Note 5)

PARAMETER CONDITIONS MIN MAX | UNITS
PV1, PV2, PV3, SLPIN, IN Supply PV1, PV2, PV3, IN, and SLPIN must connect together 26 55 v
Voltage Range externally ’ ’
IN45, IN6 Supply Voltage Range 2.4 55 \
IN Undervoltage-Lockout (UVLO) VIN rising 2.25 2.55 v
Threshold VN falling 2.200 2.525
SYNCHRONOUS-BUCK PWM REG1
REG1 Voltage Accuracy FB1 = GND, 3.6V < Vpy1< 5.5V, load = 0 to 1300mA 3.25 3.35 \Y
FB1 used with external resistors, 3.6V < Vpy{ < 5.5V,
FB1 Voltage Accuracy load = 0 to 1300mA 1.231 1.269 \
FB1 Input Current FB1 used with external resistors 100 nA
Load = 800mA (Note 1) 280
Dropout Voltage mV
Load = 1300mA (Note 1) 450
) ILx1 = -180mA 0.3
p-Channel On-Resistance Q
ILx1 = -180mA, Vpy1 = 2.6V 0.35
. lLx1 = 180mA 0.225
n-Channel On-Resistance Q
ILx1 = 180mA, Vpy1 = 2.6V 0.25
p-Channel Current-Limit Threshold -1.55 -2.10 A
OUT1 Maximum Output Current 2.6V < Vpy1 <5.5V (Note 3) 1.30 A
LX1 Leakage Current Vpyi = 5.5V, LX1 = GND or PV1, Von1 = OV -10 +10 pA
SYNCHRONOUS-BUCK PWM REG2
FB2 = GND, 3.6V < Vpy2 < 5.5V, load = 0 to 900mA 2.463 2.637
REG2 Voltage Accuracy v
FB2 = IN, 3.6V < Vpy2 < 5.5V, load = 0 to 900mA 3.25 3.35
FB2 used with external resistors, 3.6V < Vpy2 < 5.5V,
FB2 Voltage Accuracy load = 0 16 900MA 1.231 1.269 \
FB2 Input Current FB2 used with external resistors, VFg2 = 1.25V 100 nA
Dropout Voltage Load = 900mA (Note 1) 380 mV
. ILx2 = -180mA 0.375
p-Channel On-Resistance Q
ILx2 = -180mA, Vpy2 = 2.6V 0.425
. ILx2 = -180mA 0.25
n-Channel On-Resistance Q
ILx2 = -180mA, Vpy2 = 2.6V 0.275
p-Channel Current-Limit Threshold -1.1 -1.50 A
OUT2 Maximum Output Current 2.6V < Vpy2 < 5.5V (Note 3) 0.9 A
X2 Leakage Current Vpyo = 5.5V, LX2 = GND or PV2, VoN2 = OV -10 +10 bA

6 MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 8.8V, VBkpT = 3.0V, VI g| = 1.1V, Vpp| = 1.35V, circuit of Figure 5, Ta = -40°C to +85°C, unless otherwise noted.) (Note 5)

PARAMETER | CONDITIONS MIN MAX | UNITS
SYNCHRONOUS-BUCK PWM REG3
REG3 from 0.7V to 1.475V, _ o
REG3 Output Voltage Accuracy 2.6V < Vpys3 < 5.5V Load = 0 to 500mA -1.5 +1.5 %
. [Lx3 = -180mA 0.375
p-Channel On-Resistance Q
ILx2 = -180mA, Vpy3 = 2.6V 0.425
. ILx3 = 180mA 0.25
n-Channel On-Resistance Q
lLx3 = 180mA, Vpy3 = 2.6V 0.275
p-Channel Current-Limit Threshold -0.60 -0.85 A
OUT3 Maximum Output Current 2.6V < Vpy3z < 5.5V (Note 3) 0.5 A
X3 Leakage Current Vpya = 5.5V, LX3 = GND or PV2, Von3 = OV -10 +10 pA
LDOs V4, V5, V6, V1 SLEEP, V2 SLEEP, AND V7 OUTPUT
V4, V5, V6, V1 SLEEP, V2 SLEEP
35 mA
Output Current
V7 Output Current 30 mA
REG4 Voltage Accuracy Load = 0.1mA to 35mA 1.254 1.346 \
REG5 Voltage Accuracy Load = 0.1mA to 35mA 1.061 1.139 \
IN45, IN6 Input Voltage Range 2.4 5.5 \
1.8V setting, load = 0.1mA to 35mA 1.737 1.863
REG6 Output Voltage (POR Default % oo 0o = 0.1mA 1o 35mA 2412 0588 | V
to OV, Set by Serial Input)
3.0V setting, load = 0.1mA to 35mA 2.895 3.105
Vi1 and V2 SLEEP Output Voltage Set to same output voltage as REG1 and REG2 -3.5 +3.5 %
Accuracy
V1 and V2 SLEEP Dropout Voltage Load = 20mA 150 mV
V6 Dropout Voltage 3V mode, load = 30mA; 2.5V mode, load = 30mA 200 mV
V7 Switch Voltage Drop Load = 20mA, VBkBT = Vv1 = 3.0V 200 mV
V4, V5, V6 Output Current Limit 40 mA
BKBT Leakage 1 pA
OSCILLATOR
PWM Switching Frequency | 0.93 1.07 MHz
SUPERVISORY/MANAGEMENT FUNCTIONS
i Rising 92 97
POK Trip Threshold (Note 4) - %
Falling 88.5 92.5
) o LBI = IN (for preset) 3.51 3.69
LBI Threshold (Falling) Hysteresis is 5% (typ) - - \
With resistors at LBI 0.98 1.02

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 8.8V, VBkpT = 3.0V, VI g| = 1.1V, Vpp| = 1.35V, circuit of Figure 5, Ta = -40°C to +85°C, unless otherwise noted.) (Note 5)

PARAMETER CONDITIONS MIN MAX | UNITS
) o DBI = IN (for preset) 2.993 3.307
DBI Threshold (Falling) Hysteresis is 5% (typ) - - \
With resistors at LBI 1.208 1.256
RSO Threshold (Falling) Voltage on REG7, hysteresis is 5% (typ) 2.25 2.60 \
RSO Deassert Delay 62 69 ms
LBI Input Bias Current -50 nA
DBI Input Bias Current 75 nA
LOGIC INPUTS AND OUTPUTS
LBO, DBO, POK, RSO, SDA Output | 5 &y < 7 < 5 5V, sinking 1mA 0.4 v
Low Level
LBO, DBO, POK, RSO, SDA Output V7 = 1V, sinking 100pA 04 N
Low Level
LBO, DBO, POK, RSO Output-High Pin = 55V 0.2 VA
Leakage Current
ON_, SCL, SDA, SLP, PWM3, MR,
- ! ! ! ! ’ < <
SRAD Input High Level 2BV <ViN<5.5V 16 v
ON_, SCL, SDA, SLP, PWM3, MR,
- ’ ’ ’ ’ ' < <
SRAD Input Low Level 26V<ViN<S.5V 04 v
ON_, SCL, SDA, SLP, PWM3, MR, L
SRAD Input Leakage Current Pin = GND, 5.5V ! + WA
SERIAL INTERFACE
Clock Frequency 400 kHz
Bus Free Time Between START and 13 S
STOP ' H
Hold Time Repeated START 06 S
Condition ’ H
CLK Low Period 1.3 us
CLK High Period 0.6 ys
Setup Time Repeated START
Condition 0.6 HS
DATA Hold Time 0 ys
DATA Setup Time 100 ns
Setup Time for STOP Condition 0.6 us

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

Note 1: Dropout voltage is guaranteed by the p-channel switch resistance and assumes a maximum inductor resistance of 456mQ.
Note 2: The PWM-skip-mode transition has approximately 10mA of hysteresis.
Note 3: The maximum output current is guaranteed by the following equation:

g — Vour (1-D)
| 2xfxL
OUTmax =
(1-D)
1 R R) ———
+ B+ RY 2xfxL
where:
D - Your + loutmax) Bn + Ry
ViN + louTvax) (Rn — Rp)
and RN = n-channel synchronous rectifier Rpg(on)

Rp = p-channel power switch Rps(oN)

RL = external inductor ESR

louT(MAX) = maximum required load current

f = operating frequency minimum

L = external inductor value

ILim can be substituted for louT(mAx) (desired) when solving for D. This assumes that the inductor ripple current is
small relative to the absolute value.

Note 4: POK only indicates the status of supplies that are enabled (except V7). When a supply is turned off, POK does not trigger
low. When a supply is turned on, POK immediately goes low until that supply reaches regulation. POK is forced low when all
supplies (except V7) are disabled.

Note 5: Specifications to -40°C are guaranteed by design, not production tested.

MAXIMN 9
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IREEEH1E

(Circuit of Figure 6, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 6, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 6, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 6, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)
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pF ¥ RIIMOSFETIZZA > 7Y OV bO—ZIXEER
HBEE—RICAUET, LF2L—FFvRILAEITD
ROV T7DRNTRHRLIBDET, FNAAIZDE—R
DIREBZEHRLE T,

Z21)—7LDO

BMEORTY IO AN=FIIMmMaT, )=
T RFLZEFEBARMNIEBICNINEZTIINDTEH
FERITDIENTEDEEACHEBACKNOY
7IMLDO)D)ZT7LFaL—ZIZLDTVIEV2A
HigIDdENTEZFT, ZU—=TLDOIE. F7=.
BA3SMAEMIET D ENTEZT, RU—TLDO%
A%—TIVTB=HICIFE. SLPEO—IZERFL TS0,
B RAVFUIRTYISEIT O
21— LDODEHEEIS

IN=FETOT4TTT,

MAXIN
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RAYFUIRTYTIIAVN—5 ERUBICHETE
TNEY. INISTHENBEDEREIDIEICHRBEINT
W& 9o SLPINAVTEV2D R —TLDOANDAS E
YU INICER LTS Y S A,

V3(VCC_CORE)RX 7Y 7¥» >DC-DCAV/N—%

V3 TMHzDEARTE— RRT Y ST AIN—5TY,
V3L;EE§*5oomA€§{—J‘/;1ﬁ%D L/ia_o

V3HAIFILC U PIA V5T T —RIZEDT, 0.7V~
1.475VIZ25MVESATHRESINE T, BRERBA.L
HSLUUEY FMEOT T HIL SDOEAEEIZT.3VTT,
REDEFMICBEL TN U TIA YTIT—DIEE
SRBRLTLLEE W, VIDEHANBEREZEMESEDHAEIC
BLTEI7T)r—a BRI asBLTLES0,

REG3ICEY 23HIPWM

RN OEERADBE. VIIE—EDERBRELUER
NVREELTO—/ A XPWME— RTEELE T,
EERERBMEEICEDOTERSND A VF U ISHR
. —ETHY. BBICTAIITHREENE T,
BEHE(<30MA)BLUPWM3AO—EL DTS L,
V3IIMELASWT A FILE—RTEELE T, 2D
E-RTRIVN-Y3EFICHIET DDENHDIES
ICDH A YFLET, PWM3Z/N\1ETDE. V3
3howdamRMtiICEShNTO— /1 XDRHEHPWM
TE—RTEELET,

Y=7LF¥a1L—%5(\V4, V5, LUVV6)
V4(VCC_PLL)

VAISEEDT.VEAZRBETD) 7L F1L—5T
HY. BEICERAR3IGMAZMHIGLET, V4EVED =77
LFI1L—FICWTDERANILINASTHY . ZhiZ
BEV2ICEHRINET, VA2A2—TILETBHIC
ld. ONAZE/N\AIZERE T DA £/=IFON4AEZDO—(C
ERENL Ty NYTUESEBHNTY, V4IEVCC _PLL
ICIEHRINDEDICHST TN TINE T,

V5(VCC_SRAM)
VBIIEED . IVENZHiET2 ) 7L F1L—5T

H'. BEICERAIOMAZMIGL F 9, V4EVED) =7
LF+a1L—FICHTDERANIZINASTHY .. 2Nl
BEV2ICEGRESNE T, VoEAR—TILETDIHICIE.
ONSZ/\1 (CEREN Y DA FTcIFONSZEO—IZEREIL T
DY IO SEDNTY, VEIFVCC_SRAMIC IR
TNDLDITEETSNTINE T,

V6(VCC_USIM)
VeIIEFICEAIOMAZME IS Z77LF1L—%
TY, VBEABEICCI PIA VI TT—2%FE DT
OV. 1.8V. 2.5V, F/=I33.0VICBRES=NZFT, V6D
BREBAROT T 4L MIOVTT, BEZZFE I DED
ST ) TINA T —XIDIEZSRBLTLE
T\ VOUZTFZLFIL—YDEBRAHIZING T,
IHIFEE. VIICEHRINET, VoEA*—TILE
IDHOICIE. ONBZE/N\1ICEREIT D H . F/-IZON6
ZO—ICEREILCo vy MY D ESEBNTY, VOIS
VCC_USIMICEHREIND L DI S NTINVE T,

BREFHDDOVT(VCC_BATT)

V7EAIE. Vidtrr—=JibéanhTcnclFal—
arvancnadn., Ny o7y TEBRIEE
IBBAF. BICTFUT14TTY. ONIANATVIA
L¥al—raryanchvnd, V7IIIREDMOSFET
ALY FICED2TVINSfiisangEd, ON1A'O—T
Hom. FREVIALFIL—23 B DOTNET
nid. V7id2EBDOARBMOSFETICK D TBKBTA'S
HigENE T, VIIIRARIOMAZERGFICHIGT DI &N
TEE 9, V7idintel CPRUDVCC_BATTICHE =D
FDOICERETENTINE T,

VAT LRROAFICISC T, BKBTEVT7 I3 2 7358\
HIDHIENTEET, BRBTEVTDEWAICEBL T,
INY O Ty TINY T DRERRICEE Y DIEESRL T
=l

B2 BREBICHITIECHEER

MAX8588(3. X —THLOF1—TR)=THED
FEMNLGEEE— MWL TCRELHMEBELERNDDOEME
BREBDEDICEKETENTIVE T, TNODIREEI
KRIBEAREINTINE T,

1. RL2BRBICHITDACHERR
OPERATING TYPICAL NO-LOAD
POWER MODE DESCRIPTION OPERATING CURRENT
RUN All supplies on and running.
IDLE All supplies on and running, peripherals on. 005LA
SENSE All supplies on, minimal loading, peripherals monitored. H
STANDBY All supplies on, minimal loading, peripherals not monitored.
60pA if V1 and V2 SLEEP LDOs on;
SLEEP PWR_EN controlled voltages (V3, V4, V5) are off. V1 and V2 on. 130uA if V1, V2 step-down DC-DCs enabled
DEEP SLEEP All supplies off except V7. V7 biased from backup battery. 32uA if IN > DBI threshold;

4pAif IN < DBI threshold

MAXIMN
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PDABLIUVRV— 74 2EDILF Sy oIPHE

BHE, Elg PMIC

BEE=5. Yty b, LU

BEEEOQYO7V MEEE

EEEOQOYI7U b

ANBEH2.35V(typ)Z2 FEIDE EEEO YT T7D b
(UVLO)EIEHMICE T« z—TIL L &7, UVLOJRREIS
BWTE. ANBNAAVE—F 2 ZREZMHF L.
CORETO/NYTIEaRFREZRIESEET. ANBEH
DiE< e 2.3BVICTFABDETIE. IXTDL U7
LRGSR NE 9,

v FHEARSO)HLUMRAA

Utz MEARSO)IE MRAAA O—F7=1EV7HR2.425V

Z RE2IEEIFO0—Td,. VI V(A 2—TILEK DT

WBIEE)E=IZ/Ny T Uy o7y TAABKBT)HS

HESINF 9, RSOIGER. RIRIIBESICO—ERKY

F9:

DNy TFUIINY o7y TERICEREROVER(INE
BKBTEICH A 7 — R&E#EH T D)ICHINT, w=AIC
EEAEmMEINEES,

2)NNYTFUNY Ty TERICEEEOERINE
BKBTRICH A #F— K& I D) ICH T, EREN
fRESNES,

VI AThFIFLFaL—2arvaaqdnNTLS
EELNYITYTINYTFH2.425VE T EIDT
FET LS.

A7)ty MR DB EN-15E (MRA
O—&7ED),

ViNhi2.4VE EEIBE. VIH2.3VERAX T LR LIZE.

ABD Y A VIIRSODMRRZ6Sms/E T BES T X9,

V7H2.3VEBATLTVIND'2.4VETEI DTS A\

F3VINEVTHERICIIE EADE. RSOIGERES S

CERLKEIEICT T —hENET, 2BEBODT—XD

SEERILENL\DIZ. FAVEIRISVNOMEEEO Y &

7O NRREOBIIEEERER/IMET DIEHIZIET D

FTATERBEHTY,

VINEVTDWDED L —7 2T L TH. 65ms RSO

BREREEDESETDEGIE. R20OEEEZESZEN

TZFEY, VINDHEESIN/-E. 65msiRiBd DETINE

MRODBICIEFR S N/ZRCA. MRODIL LW Z#BIESEET,

65MsY A VIIVIEVINDEESD L —T 2 AT LT

LEBMTHY . MAHRRESINTH S65msE F TR

INFth, RSOICEELERIZIM—DLF1L—%

HAHIEV7TTY, RSOIFPOKICEDTEZYTNDVI~

VBIZIZIEE L A, BIRIC. RSOIE. BKBTHMEE

INHETNIE. NA A E—F I THY DR

B5F A,

MRIZFN—KDoz 7Yy NBELTDOYZ27IL

v hASTT, MREO—AHNETDERSOHB AN

=/\6bmsDBO—& K, Z/VIENEZDTT7#IL

KEED1.3VICUEY ML, VEHEADEAFTEL XD,

MRITGMAX8588MD 1t (DILEEICITEZE L FH A,
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N MAXIM
MAX8588
100ke2

0.22uF

=

M2. INEMREICE#H S NDBROEEIL. INEVIDLNED
=2 L TEH. 65ms RSOFRBIEEN BMD

FERLELBVET,
MAIN BATTERY IN
. MAXIM
13k MAX8588

DBI (1.232V THRESHOLD)

R2
62k

LBI (1.00vV THRESHOLD)

R3
200kQ

K3. —fADEMFr—Z2HN5O0-"\YyTFUBIUTY R
Ny TFURL Y3l RDEEE. BRI NIETIFI.3V
DDBIZ Ly 3L REIBVDLBIZL w3l KA
RESNFI(TIBEAHRENDZA LY 3L RICHLTIE
BNz EBELEHEA)

T F(dead)/NyFU BLva—nNyTFURBED
a2/ —% -DBI. LBI
DBIELBIAAIIASLBRERIS/N YT ))ZEZS LT,
DBOBKXULBOHEAZ KNI LFT, 7Y K/NwFl)
VL= INyTIUNVNDYTY RNy T Z Ly
AN RETHETDE. DBOAZ N ALZET, DBI%=
INICHE#i g D&, HERESN/=3. 15V Ly 3L R
HYSEIREI N, F/=IIDBIIRIMDEREE R I DERL Y
AN RERETDIENTEEXY, O—NyF)OY
INL—ZI3HFRESN/Z3.6VORL Y I3 )L RE
BOTHY . FNIILBIZINICEH T LK D TER
. FELBIIEmAESZER I DI EICK DT,
2L a3l RERETDIENTEZT,
3EDIEED—HE(H3ICHIFTBRT. R2. BLURI)AE
RICRTHAEENT, DBIELBIOEAERET D&
NCTEZX9

1) R3&E L T250kQFKRBDEZEIRYT D

2) R1 =R3 Vg (1 -(1.232/ Vpg))

3)R2=R3 (1.232 x (Vg / Vpg) - 1)

22T VplEO—/1\yTFUnz Ly 3)L RTHY. Vps
7Y RNy TR LY 3L RTT,

MAXIN
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MAIN BATTERY IN
y 6 MAXIMN
334kQ 500kQ MAX8588
DBI (1.232V THRESHOLD)

RS LBI (1.00V THRESHOLD)
200kQ

R7
— 200kQ

M4. pl2 RN ESEZARLNSO—/Ny T ETY R/Ny T
DALY 3)l FBEDRE. HICRESNTIDEE.
DBIX L v 3L RIF3.3V. LBIZRL w2 3L KIF3.5V
TY@EFICTIEY MR Y23V RISRLT,
ENERIITE).

BloAmEE LT, LBIEDBIIBIED2 DMK S EER%E
REITDIENTETET ., DEFOTRIDIERNE(RS
TR5&R7)Z250kQMATEEIRL TS S\ EAID
NEEBNBEZAL Y3 ROBHELTKkDDR
[RDEDICED XY :
R4 = R5 (Vpp/1.232) - 1)
R6 =R7 (VLB- 1)

B ZV pZRET DLHICEDIBE. LBIOZXL Y
>3V RIE1.00VTY, BINERZVppZRE Y D/=HIC
®>51%Ba. DBIOR L v 3)L FIE1.232VTT, F/o.
B CHREI DALY 3L M. DBIELBIOR LY
23V EDHDREICEDNE T, DALY )L R,
BEDANZINICEHRT DI EICE DT, HARSRE
ETHIENTEET,

BKBTICHEE S N7R L \HE. DBOIIHEEE T . /N1 1V
E—45 > &) &9, DBOWEIntel CPUMNBATT_FAULT
ICHERSND I ENEIFSNTIVE T, BKBTA%EES
BmiFnig. LBOIIEEE 9. N1 1V E—F 2T,

INT—0OKH A (POK)

POKIZ. WsnNhDT7oT4TERDELF1L—%
V1~Ve)h'. ZDLFa1lL—arAaTFRSEEICO—
EBBDFA—T U RLAVHATY, POKIIV7TEEZS
LEBh INTDT7IT 1 TERDIZHNBENLF 2
L—23>D10%LARICH NI, POKIZ/NA A E—
YR TY, POKIE. VIR UFZILTOTS I TIC
KO CERESNDEMOEEETER L TI\DE. £/2d
WInArDOLFaL—FvRILBAFT7EINTIND
ETE. LFaL—2aanmroI0%3TEHA.
WInsroLFa1lL—yh7F 2 EHBDE. POKIZERE.
O—&RYWUFEITH. ZDOLFaL—h L Fal—3a»
WCETDENAMAVE—FRIIRIEF T, IXNTD
LF21L—5NV1~Ve)HF TIREICHDE. POKIZO—
REEICSEFHISNE T, ANBEHUVLOR LY 3L K&
TESE, POKIZO—(ZH#FENT, INBMTVETET
LTH. ELWVO—DIREEE#MIFL £, BKBTHYRE
InEnid. POKISHEEE I /\ 11 E—5 X T,

MAXIMN

7OV YADEREBRE—T VR

BENZ 7O Y Y ERISERFNHHFOHZEMZT
WEd, BE. ZNIFPWR_ENSKUSYS_ENEBR#&
SNTIE T, MAX8588Id. BRARRDEZMMEZHFT
BREDHIC. ZLDA /7 THiElimFZmA TINET,
EENKZ T T r—23 > Tld, InoDiRFDZE< (I,
MEICEHRSNE T, ONT. ON2. HLUONGISIRAER
IZIE. SYS_ENIZEHicnE . ON3. ON4. HLU
ONbG(F. BRERICIE. PWR ENIZE NI d, V7
EFRBNVOTY TERINEHRSNTNDRIIGT >
DFFTY. MAXBE88TII>—7 X ZWEFTISET
LEEA. LAL. INTOON_ABIIERT ) X%
BE5. DT VR ZRET D-HICRCEIREME ICIZE K
THIENTEET, IntelDCPUICHEERN IR T D
eIl AT —T A ZR2RBIEHY F A

NYOPYTINYTFIUAD

INYT Ny D7y T AABKBDIEVIA T4 =—TIL
INDEE VTNV Oy TAEHBLET, BF.
—RFIIBREFED/NY TNV T Ty THZD
HFICEReNnNE T, /Ny oy /Ny TFUNMERSh
RNBE. BKBTIZY A 74— R, /3981 L —%
ZELTINICESRSNZITNISEY 8 A, BKBTEVT
DOERAEICEETDBRICT L TIF/NY o7y TNy
TUBKICEET2IEZSRL T ES 0\,

JYPVALA I TI—R

[2CHtcm2#g ) 74> 5 71— 2AHREG3 &
REG6ZHIEHLF9, 71y T7T—XE. IND
2.40VOUVLOR Ly 3l REBXTIVTC. ON1~
ONGDREIEHLT7H—hInTL\NIL, EMELET,
WINDLF 1L —FEA 2—TILEBDTNRNES.
AOBRHEBEZR/NMNCIDEHIC. U715
TI—2F. vy hIForvEantd,
)TINAETT—RIID)TIVT—5Z 4 2 (SDA)
BLOUTILoO Y IS4 (SCLMSERINET,
EHREDICCHILDERAZ/NA bOV > REMERESNE T,
M4(ZiF2C7/O b INDE A 2V IRDRESNTNET,
MAX8588II X L —TDHDT/INA A THY . 20OV 7T
EEDERIIVRAZIEKEFELE T, YAY(@BEBITVA
o070t Y hIINIETCTF—FExEBBL. T—%
EXAERTIDEHDICSCLEER LT T, YRYTN
A RUI. BYRBET RLREZDEIIBEY hDFT—H
O— R(ER2)&#ITTMAX8588E®BIEL 9, FiXfE
=23, START(AYRES K USTOP(L)IARE(IC
KBDTL—LEBRELEDTNET, NAEFEDTEE
TIN5 FT—RIBEY NETHUEICER IOV D
INIVZADMENE T,

K213, V3EVOERTETD=HDICELND U TIL
F—=F A= RAVREINTNE T, BREERABDT 74
[FV3ICX L TIE1.3V, VeI L TIZOVTd,
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®2.V3EV6D U PIVEgET—

D5
D7 D6 0 =PROG V3 D4 D3 D2 D1 DO OU(I,';UT DESCRIPTION
1 = PROG V6

0 0 0 0 0 0 0.700

0 0 0 0 0 1 0.725

0 0 0 0 1 0 0.750

0 0 0 0 1 1 0.775

0 0 0 1 0 0 0.800

0 0 0 1 0 1 0.825

0 0 0 1 1 0 0.850

0 0 0 1 1 1 0.875

0 0 1 0 0 0 0.900

0 0 1 0 0 1 0.925

0 0 1 0 1 0 0.950

0 0 1 0 1 1 0.975

0 0 1 1 0 0 1.000

0 0 1 1 0 1 1.025

0 0 1 1 1 0 1.050

0 0 1 1 1 1 1.075 V3, CORE
0 1 0 0 0 0 1.100 VOLTAGES

X X 0 1 0 0 0 1 1.125

0 1 0 0 1 0 1.150

0 1 0 0 1 1 1.175

0 1 0 1 0 0 1.200

0 1 0 1 0 1 1.225

0 1 0 1 1 0 1.250

0 1 0 1 1 1 1.275

0 1 1 0 0 0 1.300

0 1 1 0 0 1 1.325

0 1 1 0 1 0 1.350

0 1 1 0 1 1 1.375

0 1 1 1 0 0 1.400

0 1 1 1 0 1 1.425

0 1 1 1 1 0 1.450

0 1 1 1 1 1 1.475

1 X X X 0 0 0

1 X X X 0 1 1.8 V6, USIM
1 X X X 1 0 25 VOLTAGES
1 X X X 1 1 3.0
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| tow | tHIGH

I
I
I

A B C D
I I
I I
) !

o T

tsu:sTA tHD:STA

A=START CONDITION

B = MSB OF ADDRESS CLOCKED INTO SLAVE
C =LSB OF ADDRESS CLOCKED INTO SLAVE
D = R/W BIT CLOCKED INTQ SLAVE

E = SLAVE PULLS SMB DATA LINE LOW

><

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER

G =MSB OF DATA CLOCKED INTO SLAVE (OP/SUS BIT)
H=LSB OF DATA CLOCKED INTO SLAVE

| = SLAVE PULLS SMB DATA LINE LOW

-—F-==---- =

LX)

I<—>i<—>|
tsu:sT0 tBUF

J = ACKNOWLEDGE CLOCKED INTO MASTER

K = ACKNOWLEDGE CLOCK PULSE

L =STOP CONDITION, DATA EXECUTED BY SLAVE
M =NEW START CONDITION

®5. 12CHIE ) PINA Y Z TIT—254 VTR

Ev MEE

gSCLyOYIHAUITITFT—5EY MRS n
F9. SDALEDT—HIISCLIOY 2/ ZD/\1 HAfE.
BEICRIENBITUIE Y FE Ao SCLAYNA DIKRET
SDANZAL T HDIIHIEES T (ISTARTESKLUSTOP
RREIDIEZZR), NZANED—THNEEIE. SDA
HXUSCLIZT A RILNATY,

STARTH L U'STOPHR &

SITFNAVEITI—RDETOT 1 TDEE, SDAL
SCLIF7 A BILNATE, YAZT/INAZIE. START
MREZRITIDILICE DT, BEZMILE I, START
RREIISCLAYVNA DIFEICSDALNA A HO—I275D
Z&ETY, STOPKREIISCLAY \ A DIXRETSDAN O —
MENAICHEDZETT(RS)e YVAFITKDSTART
MREEISMAXBS88ANDEEMIBDES T, YAFII,
STOPHENBICH S FARZRITIDILICELDT
EEZEEL X T ([FERNEFLE Y M DIEZZSH), STOP
MREFINRZFEBL T,

STOPHRREX/ZIFEL BN FLIAABHEND &,
MAX8588ld. DEMDSTARTIKREZX T, AEBHIICSCL
2 )TINA I T I-ANBHYMLT. Ta2YII
JAXETA— RN —=;IMELE T,

RSB E Y FACK)

IISEEY FACKIEBE Y hDFT—HT—RZTEIC
HELEIFBEDE Y N TY, BET/N1 AN BICACK
HERLFT, MAX8588I3. 7 RLRXZIZT—5%
TETHEEIC, 9BBO 7O Y JHBICSDAZO—
RREICHFHITD I EICKDTACKEER L 9, ACKE
ERIDIEICEDT. FT—HEREICKRIILANL D/
CEEBHETDIENTRETT ., SET/NAIANED—
Thdh. TSI TLEENRELBEICT—%
REOEBARIVET, T—FEESARINTH D/
IBEICIE. NATY YT BIOBEEBE. A&42REN
H'IET,

MAXIMN

JUPLT RLR

INAVYZAZIE. STARTREEZNICHELS7EY bOD
AL—=T7RLZAZREFTITDIEILELODTRAL—TED
BEZRIBL F9(FR3). 771 FIVIRRETII. MAX8588(3.
AL—=T7 R R%Z#HETDSTARTIRREZFH L T
WEKT o ITIATTI—RIRT RLAEZE Y b
TEICHBLT, ELWWY RLZARHE NI,
RBICAVY T I—ADERZYRIL 9,

7 RLRD—ROLSBIE. FEW/ERAAHR/W)EY b
Td. RIWIIVZRINEERAEH, HHNDNERL
9 (RD/WO=5rH. RD/W 1=355H), MAX8588
I3ISEND BYTET #—¥ v bDAHZETR— M T D,
RD/WIFOTHDBENLN B T,

ELWP RLRZZELIZE. MAX8E88I31o0Y &
YA IIDOE. SDAZO—RREICEHI T EICLDT,
ACKZ®TL &9, MAX8588IL. 2DDI1—HHE
AEEE 7 FL X ZHATNNE T (R3)s AT~A20D7 B
LZEY MMIBEETHY . ATIISRADICE O THIHI=n
&9, SRADZGNDIZ##ed ©&. A1=0&78 W SRAD
ZINIZERIDE. Al=1EGUET,

V3D L7 EE H
V3D TPIA T TI—RIED2THA I VI
ZhIdDEE. HABEISRAMPE TS REICHER:
SN2 7Y (Cravp) ICE D THIHENDERET
ZLET, EEDELIT. RERDRCIEEEEICE DT
S nEd .

Vo(t) = Vo(0) + dV(1 - exp(-t / (100kQ CRAMP)))

R3. JUZPIWVFP LR

A0
SRAD | A7 | A6 | A5 | AA | A3 | A2 | A1l RDW
0 0 0 1 0 1 0 0 0
1 0 0 1 0 1 0 1 0
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BHE, Elg PMIC

V3h'10%h 590%DEEELITENT DHDIChH D
RKEOBEREMNEIT. RCBEHRDHLZ2.2(8TT,
Cramp = 1500pFEd B &, ZO)E%F‘%LJ33OUS<‘:7ZU
9. VA 1.3VICENT DIFE. ZhldTmV/psiC
FLLRBWEY, BADOIELRER F@WULJFFE@M’F
BFEIDEZSRL TS,
RAMPIfFICER AT BEL R ADEEEIS2200pF T,
ENSLUERSIMBEZERIDE. V3D LEFREIL,
BE. RO O THIEASNE I AL VIHERAIC
TOTATERDIBEIE. VI ZEDRKEISET DRI
POKIZILF a1l —23 e nNTWDINREZRLE T,
RAMPIRF 13, EERICREGIDU 77 L2 X TY,
FB3IIRAMPx ¥ EDEED1.28FICLFa L — b
INnE9,

CH

HNBREDEE
HABEVIEV2IET )Y bEn/cBEZFH DT

WETH. ENSHICLDDESRZRINT, BEIDL
HHEBECTY, VIZ3.3VIIHRET DHICIE. FB1Z

GNDICHEHmR L T2y, V2(33.3VEId2.5VIC
Tty hgaIENTEETY, V2AEIIVICTUEY b
TREOHICIF. FB2ZINICHE#H L T ZS 1. 2.5VIC
BETDIeHICIT. FB2EGNDIZHE#H L T ZS 0,

V1E/=IIV22 Ty MU AHBELSNICERET D
TeHIZIE. HABEICEG T DEMFICEIDDEREZE
WIS T BDFBAAICER L T EE 0, FB_JU]/\’f VIS
BARIZT00NAKRBECTH D, FE(FB_ET S RRE)
DIETBRDZETOOKQUTELTL S\, ZDHE.
RDOXZERNT/NAHA R(HADEFB_B)DiEHnEE (Ry)
HETELTLES 0
RH = RL [(VouT /1.25) - 1]

V3(VCC_CORE)DHAEEILICC ) PILA 5 TT—2
IC&D>T25mMVRT Y JTO0.7V~1.475VDRETHTE
INFE9d, FEMICBALTIE. [PUTIA5YTT—2R]
DIEESRBL TS0,
DZ7LF2L—%VA4IZEEDT.IVENEEZMHIGL
F9, UZT7LF21L—FDVEIIEEDT AVEHHEEZE

gL Ed. VAEVODEEIIFREARETIIH Y FEA,

'J 70LF¥1L—2V6(VCC_USIM)DEHEEIL. 12C

TIA T I =K DT, OV, 1.8V, 2.5V,
F/oII3.0VISERESNE T, FMICEALTIE. 27
AFTI—AIDEESRELTLZE 0,
JZ7LF21L—5V7(VCC_ BATDIZONTAYNATVIA
LFal—23 hmThDRY. VIOEBEISERLET,
ON1A'O—THhdh\. F/=IVIipLFal— a3l
BUMBEIE. VTI3/Ny o7y TNy T (VeI v
BhUZEd,
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A5 05DER
2TV TIINWDBEETDIMITERIS. 1T I05.
ANBLUvEALAVTFT oY BLUBHBERRCEHETY,
MAX8588MD 2Ty TH DA VIN—5 3. BlA 5
OYBRDBESICEROMRAZRHELE T, ZHMD
Hd1 T 5DE(LpEa) . RDHICEDTKRSD
5NE9

LiDEAL = [2(VIN) x D(1 - D)] / (|OUT(I\/IAX) x fosc)
ZORICEDT. DCA VT OIERD2HDIIZHITS
E—ohoE—0ODA T O5A /979%5;’%73‘?’:5%
ENFE9d, DIIRICKICKBDTFT21—FT 410 TT

D =Vout/VIN

LiDEALZFCIORDD E. E—=O N E—DODA VT 05
BARIZ0LxloytEBWET, E=0DA VT U TERIT
1.25xlout(vax) T 9o A0S DBEMERNE—TD
AVFOTEREBATHY . hDOERDRADCA >~
97Q%Eﬁhi\%j(tﬁjj%5ﬁ(|OUT(MAX))€Eit(/\5:é:
HHERLTLIES 0 Lppal i W ERENA VT IH R
BIIWERZRE LT DN, ILIIBRATEENERE
BREHICESIIENTEFT, 1 VI IVY A ER
KELTDE NEWAVIIOIDE—DUERCTHRE
DHENEREBDZEICEDT. INEEKRLFTT,
BE. LpealdiWUE. BELE2BEITOREESDA S
U5ETBRE, HAOBREMENSEEINE T, LHL.
AT ADBEEREL LT EDE, AT I5D
YA ZIWKREL BT EDD £2IA 2 F O 5DEIA
BRLT, E=U8RZENSLLIEZEICEDTEDS
N5MELIUEMERZRD I EDHEEN B ET,

AT OGEENSLKTDE, AVTIIDH AN
N BUXIH MEDEFICHLTE—TDA 25
VIBRIVRELBUET, ZDHEIE. FWUKRER
E—OBRICEDHEN Y TILOEMZEIS T DI=HI.
FUREWHEAIVTUHHBEELUET,

AVF Y DER
DC-DCOVN=FICBITFBDANAYTFIZ/Ny T
FEIFZFDMRDANEEY — AW O EHITERE—2
ERASSHE F. A NO—SHRDORANYF T/ A X
ERDSEET, A VFUIBRRMICSITA AN
TOYDAVE-Y I SRABBODR AV FT
FUOBRDANBERNIENELDSIC, ASNBEDA >
E—F KU ENEL LATNIERE U Ft Ao
BADVFoHIERAY Yy TIVENSL<IA,. LE
FEIL—TDREUEFRIELE T, 21V F IR
ICBNTHAAY T HDA E—F U RENE LT
nIguEtth. IV KUY, BLUSY I
AVFoHAELTEY . 53y oarFrUn'sn
DESREFNDEERA VE—F VA& RLET,
£S5 IYIDHNIYF U OBEDHAY Y T,
RO TIEMENET !

VRIPPLE = IL(PEAK) [1/ (2n x fosc x CouT)]
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AVF YA KREWESRZFE DIBEG. V7T 2D
ESRICEDHAN Y TILEBIEIRDATREINET -

VRIPPLE(ESR) = IL(PEAK) X ESR
HADAD T ORERIE. e HESRZEMIDIAT.
BESBLET,

fifE E REM

REG1. REG2. BKXUREGIDHEICT L CREEYT S
BREZRIIRLUET :
1) SRV F 0572 Z(FB_HABCC). gmea
2) BRHEETTD N 2B, Res
3) J4—RN\voLFalL—a 2 ERE. Vee(1.25V)
4) 2T T HHERE. VOUT(VT“;‘EEH_T)
5) HAhEFDOEMIET. Rioap = VouT / lLoad
2TV TIODEEISHTDF—2T YT
1) RLoap CoutDR—ILZHFKT DL D ICHERRCOD
TOZRTET Do
2) IW—TDIOARF—/INEZA VF U IRRBDISLF
102D ET=IIBENEIREICERET D,
%13, REG2ICx L C. VIN(MAX): 5V, Voyt=2.5V.
HEVloyr=800mAET B E. Rpap=3.125Q&74G10
F9, REG2(ZW L TI3. Reg=0.75V/AB K U'gmea =
87TuSERWET,
IO F—/\EREfchfosc/ 10K IEL B DK DITEIR
LTL S0, 100kHZzZEBEIRL T 2& 0\, ZDE.
BEI TP CDEZSEL TS ZE:
Cc = (VFB/ VourT) x (RLoAD / Rcs) x (gm / (2r x fc))
= (1.25/2.5) x (3.125 / 0.75) x (87 x 106/ (6.28
x 100,000)) = 289pF
CDEERERDEDRICAET  EERSES LT, 330pF
ZBEOXY,
SEIL. @MEENS. Rz, BERIL—TUET)EHNGE
AT EOIGEIRLTL S ZDORIEL T, FRED
BEXTYTIIFL T, 3%DEE R)IL—ThEEEasnd
ETBDE IS TADANIZ0.03x1.25ViET,
TRHEI7T.5MVETELLET, T5—T72TDED
1$37.5mVxgmea. 9780 Blpa0=37.5mV x87uS =
3.26pAERcER L. TNABENBELYET, BE
ETDEFRTY TIREEAEE T DRCDEZRD
MroRBELTLES0:
Rc = Rcs x lIND(PK) / IEAO
ZZT. Inppr)lds E—oDA V5T OIEBRTT,
27y JH 5 DC-DCOAV/IN—=FTI3. Lipealh'EH

MAXIMN

x4, WENSA—H

PARAMETER REG1 REG2 REG3
Error-Amplifier
Transconductance, gmEA 87uS 87uS 68uS
Current-Sense Amp 0.5V/A | 0.75V/A | 1.25V/A
Transresistance, Rcs
R5. FEDHHEIE
COMPONENT OR
PARAMETER REGH1 REG2 REG3
VouT 3.3V 2.5V 1.3V
Output Current 1300mA 900mA 500mA
Inductor 3.3uH 6.8uH 10pH
Load-Step Droop 3% 3% 3%
Loop Crossover Freq (fC) | 100kHz 100kHz 100kHz
Cc 330pF 270pF 330pF
Rc 240kQ 240kQ 240kQ
Cout 22uF 22uF 22uF

nod&. HABRISAVIOIERE. RDORICELD
ARy Ed !
lIND(PK) = 1.25 X louT

L7zh'oT. ViN=3.6VBE L UVour=2.5VDIBED
800MADHANERFRTY T LT, RDFERHES
nxy:

Rc = Rcs x IND(PK) / IEAO = (0.75V/A) x

(1.25 x 0.8A) / 3.26pA = 230kQ

CDFER. 240kQHEEBEVET, ZDBE. 1505
B ZEHRLENZ EITFELTLES 0, ZNIT
A I OTERDVIN-Vour) /L. T7hE. (3.6-2.5)/
3.3uH =242mA/usDRETE(LT DH DT,

HAT7 4537 oTdE. 2D%. Cout RLoapD
R—=IUHRc CcDEOZEMIEITDLDIBIRINET
Cout x RLoab = Rc x Cc

il -
RLOAD = VouTx ILoAD = 2.5V /0.8A =
3.125Q
CouT = Rc x Cc / RLOAD = 240k x 330pF /
3.125Q = 25uF

ZODIER. 22uFZBIRL X7,

COBEIREN=CoutZRB T, ReZBEEL TS,
Rc = Cout x RLoaD / Cc = 208k
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l—» BATT

L oL
MAIN 100F
BATT L g
= N |SLPIN
DB [ JNAAM
AND MAX8588
BATT [
LBI(36VORAD) | MoN PVi
. > 2o
BATT  TOVA REF STEP-DOWN { ma
R19< R20 mcwg L] REF REG? vaf
W | L~ Vi
Mo S Me L N u s veco
LOW-BATT = |mo { S T sav
WARNING - — = 1300mA
T0CPU DBO [ PG1
nBATT_FAULT [
} vi| =
SLEEP FB1
3 D0 1
FROMCPU o fONI = el o ropm
SYS_EN ON2 I
L [ ™1™ srep-oomn T i
|5 - { T anf
steep = P =
V1 Rec2 2]~~~ v
’ BKBT o2y Yo vocwem
o LF B { i T 2uF 25y
garTeRy L P ) REG1 0K - = 900mA
V7, VCC_BATT - . . ]
(ALWAYS ON) o4 - —=
1uF ? V2
. = | SLEEP FB2
100 1
%
ARESET RESET =
23V PV3 TOBATT
65ms
= STEP-DOWN T
VIR f PWM ="
RESET INPUT p— . s
PWM3 - L~ V3
s > puim 13 Yo vee_core
e = { 10uH T 22uF 07VTO 1475V
M = 500mA
0Vt A pes
ADJ N T 1j
0 CPU POK } ? FB3
VCC-FAULT VI_V6 ONS ~FROM CPU
% POWER- ° IN45 T0V2 PWR_EN
0K T
= E[LL v >4, VOC_PLL
RAMP c2s L 1.3V, 35mA
c1s_C B Wh T
1500pF T~ Lo o =
= 100k 4 T ootuF
1 ona
0N
[
)
REG
5 v
=1 VCC_SRAM
o Tr[ ' wF T 1.1V, 35mA
) -
cC3 %‘Nﬁ T0V2
v
>\
ca1 L VCC_USIM
T W 0V, 1.8Y, 3.0 (DEF = 0V)
SERIAL k[gg = 35mA
) 5
oNg FROM CPU
GND
SRAD|SCL [sDA SYSEN

X6. MAX8588MIR#EE){E[EIEE
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R—=ILDOERISIERTHDBEIIHNEEFTELT
<71ZE e RexCeldRLoap X Coyt?0.75~1.251%
PARTHNIETR DT, I3, ERERODBRICEZEME
BHdZEICKYET,
HEATAINY AT UHHARENWESREF DET D&
COMRDEREICELCET :

ZESR = 1/ (2n x CouT x RESR)
Zesprhfc i W EB MBS, ZNIIERIT DI ENTE,
S I v oFRIIRUTHEAD T UHDIBEIC.
BE. 8252 &ETT, Zesphfe LW EHEWNEA.
ZFhIICC_EGNDEICHE RSN T CpllE DT
BRESNDR—ILTHERBRLEITNISBY A

Cp =Cout RESr/Rc

HL. CpstE#REN10pFZTEID E. ZNIIEKTS
ZENTEFY,

BENEDREL

BROEEZSNCIN BFREORELEES D7)
T—23VTE ATV AT U EEMT DL,
HERRCICHITDRAMENML 9, RIRICHITDRAND.
BNV T T E2EETDE. MERDRZ2MELETD
LR EDQIENEENBZ2/ICLE T,

PIVr—2avER

BRAO7EREDEEZHLKXT D

V3HDIE25MVZT Y S TO.7V~1.475VETHEES
DLV TINIERET DI ENTEE T, (W DA
DT—IATIE. EHICHENWCPUITEENERIND
AeEELH Y F 9, VIOBEEHHEIIRT7ICRT LD
2ODBMBAEEMT DI EICIODTEMIEDZEN
TEE9,
R24&R25I3FIBAHEBIEMS T, 1.475VDRER
THRESNMEAVIDR TR RKRENEEBEOHADELD
LS. TNODIEBMRAERESINE T, HI1IIRSIN:
EINEBRICEL DT, 1.65V. 1.6V, F7/=Id1.65VHEE
ENET, IRTOHART Y AT hah, 257y T
YAZE&E . ALEMLET,
K7OVIDERE S NIHNEBEISLRDKL DI FT
V3 = V3pROG + (R24[(V3PROG / R25) +
(V3PROG / 185,500)])

ZZT. VIRBEDOEAHBETY, V3PROGIIZR2D
"OUTPUT(V)"BIC L DTDEREEBETH Y. 185,500
ISFB3imFICHITDREREH T,

MAXIMN

NI
MAX8588 PV
—— TOBATT
L v3
= VCC_CORE
X3 1.5V MAX

STEP-DOWN

PWM —i
REG3

PG3

FB3

185.5kQ

**OTHER R24 VALUES:
R24 = 5.5kQ, V3: 0.759V T0 1.60V
R24 =7.7kQ, V3: 0.783V 10 1.65V

®7. R24ER25MDEMICK DT, A7EEDRAMBAEM
TB, RENBIIEROIT7EEZ1.475VH5
1.55VICERESEET,

NYOPYTINYTIESIOVTIDIER
MAX8588I3/%y & 77w /Ny T 1) DiE#: . BKBT.
BEOHED. VIEZHATWET, Choldkaig 2
TLBRICT L CEZREELDNADHETY,

—RINY DT TINYTY)
—RBREXZL)DUFHLDA EILEDEREITRG
ICRENTNET, UFILEIVIBKBTICERE. 4
ENFET, VIIIVI(A 2—TIbanThvnid) &g
INY Ty TNy T DN A SCPU VCC_BATT
ICHBLE T, X1 UNYTUNRETHDIBEIS.
V1137 > (DC-DCO /=& F /=13 R 1) —T7LDOIC
o) THY., VIICHBEITDEBESINET,

NYOTFYTINYTFVEBLUL(ERRERENYOIT7 YD)
Ny o7y TNy TFUhELNBEWNEE. T
MAX8588ZFERA LB NKEBE/NY 7Y THXD
VCC_BATTARAELNDIBE. BKBTIINE (V1)
VA7 —R(E8IIRT EDICINA148F 1= I3IFED)
HEODTINDSNA 7 RLUETNIEEY) FH A, /NV D
7Ny TFUAMEREINE LSS, BKBTIE. EH.
WEINEITNIEEY FEA. it DBO. RSO.
BELUPOKNHEET B/=DICIE. TOEREHBENE
ETBINDTY, BKBTARESINAITNIE. 2hod
HASHEEE T, N AV E—F U RERYFET,
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BHE, Elg PMIC

MAIN N
POWER AT N AKX
W D1 MAX8588
I 1N4148
- BKBT

V7
” L
L

®8. /Ny o7y TNy T UMMERES NN &l
MAX8588h'E ENBNEED/\Y 277y THRA
Eh NS5 DBKBTHE

MAIN

POWER N

o - | maxaim
v MAXesss

BKBT
1-CELL + 4-7HFI
Li+ RECHARGEABLE - "
L
YT

BACKUP BATTERY

M9. —REILHAR+AKIBEIC. 1EILOBFREARELI+
INYTFUNEBICKRENWNY Ty TEBREMIELE T,
ZOEINIVID T O T« TIEB5IC3.3VICREBENE T,
FORDUIC, Ny TR, BHLBEARILY A IS
WL THENTHNE. INDORETDHIENTEET,

1N4148  10kQ

o MAN
POWER
MURATA L o+
LOH32C10uH 47
T
I MAXIMN
1-CELL BATT X = MAXE538
i = | MAx1724
RECHARGEABLE
BACKUP BATTERY —l— EZK30
SHON BKBT
% I__W
an
J__ 10uFI I

X10. O—/XTJ—@DC-DCAVN—=5%FEOTEET D
ZElCE2TIEILOZ v ILKERINIMH)/ Ny T U A
Ny o7y TELTHIEENE T, EBRNF IS
BOTWBDEE, BIRBEE Y 1A — ROBEIERA
INYTUD M) OIVFREZITNET,
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BREWREL+/NYITZ Y TINYT)
EBICBLLDNY TV TBANBETHY., Lhb

—REIWDTDEEBEZRLBINEE. BRETRE
DFOLEINZE, ROICRTELOIC. BRIDIEN

TE&FT, 33VOVIERLV 7O T4 TTHDE. B
BERULLERSEI A — eI ZRELE T, V7
ZINATRXIBHIEICMAT, MOBRICELIEET D
eI, BREFENYTUNBERSNDABEMA
HE9,

BREBAEEZ Y 7IVKRNIMH)/NY o7y TNy T1)
DZTFTLIZE DT, ZUTILKENIMH) /Ny F U A
NV Y TRELTEFNDZNE LTI A, BE.
CDEHICIT. BHOBILAREBEKLDZFT, F1U3.
BE. ZUTILKENMH)DOEIVEEA.2VL A EL
NS TY, NEWDC-DCO /=% (MAX1724) %38
MIdZEICKO>TEREE/NY T UEEIFBKBT A /XA
T2AFDHDIZVEEENET(R10), ZDDC-DC
OAVN—=5DEEERAVNE (N (1.5pA typ)F=sd. 3VD
BKBTNA 7 ZXNWBEBICFEETDEDIC. ADFFIC
LTHLZENEET T, TBBRENMFELTNDEEII.
BISREIAMA—RAZ U T ILKENNMH)EILE R
TIFELET,

TV NERDLA T S EERF
BNETI)NEROLA T NMIBELREREZEIZR
ITDEHDICEETYT, FEMERZRITERLLV
ARERBEIIARELGRUESLI LTSS, U777
LVZAEESITZY REgGHtLIcO0—/ A XJZ R
TL—2I318TDOHRIND—=TS 2 RTL =l
LT, NU—JZV REROEEZZR/MELEITNIE
BUFEth,. BF. 72 RTL—2IZICOERTDH
BRI DIENBRRTY,

BEE74— RNy IEERBISICICIERICIEBEL TRE
LTLEE\, HEELBIEFB imFdD0.20 >F(5mm)
PIRELTLEE 0, dV/AWAELHED / —R(R1Y
F0/—R)IIHERRY /N LT, FBLD&LD %
NAAVE=F /) —RoRSITTEMKLTLE
=IAN

MAXIN
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EVEE
TOP VIEW
BlpErspcecZ88
8} 147, 146 145} 144, 3} 421 14T 140, 139, 138) 137
LBt [ 10 136 RSO
CCT[Z  rmememmmmooooeeeeany 35 SRAD
FB1| 3! 341 on3
BKBT | 4 3] pv3
V7|5 32] Lx3
v s INAXI 131 pa3
SLPIN [ 72 MAX8588ETM 130 ons
V2|8 290 v5
FB2| 9. 1287 IN45
cc2 |1 7] va
POK [T rrmmrmmmmmeme e 26 ONd
scL [z 25 on2
1131 1141 1151 116] 117 118; 119 120 21} 221 128) 124
JERESS=ZZEEIB
o o
THIN QFN
6mm x 6mm

MAXIMN

Fv 7155

TRANSISTOR COUNT: 13,958
PROCESS: BiCMOS

29

8898XVIN



MAX8588

PDABLUVRV— 74 HADILFIvIIATMHE

Y=o
(ZDOT—=52—MMIBHNTND/NNY T —IHEKIE. RHRVARBENTHD EIIRY EBA. RO/ VYT —IIERIG.
japan.maxim-ic.com/packages = ZS BT &\, )

30

. D2 A
€ —{| |-—" []e.10 @Ic[AlE]
/A D2 1k e |— D272 -1|—
PIN # 1 N N PIN # 1 1D. /A
0 \/ QUUTOITTII 4.
1 = | NVA=E
2 e = =P} l
3 = gs ),
= (=
4 —— — ___‘ E NE-)X ] _E . + | %_ | [} E2
//‘§\ -
(B =
N = = |
= 1 ! |,’r =
DETAL A ITI nnan I'I!I'I nn I'EI\\I‘I\‘//.’LJ |
! (ND-1) X E} |
DETAL B

H- (R IS OPTIONAL)
APPLICABLE TO .4mm PITCH PKG. ONLY DETAL A j_j Mi 1 \ W
T

G\TWNALTF—/

BOTTOM VIEW

¢

EVEN TERMINAL

¢

e ]

ODD TERMINAL

APPROVAL

=
BRALLAS

/N AKXV

TTE PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm

DOCUMENT GONTROL NO.

21-0141

E 4

QFN THIN 6x6x0.8.EPS

MAXIN



PDABLUVRV— 74 ADILF IV oA HE

NYT—2 (#RE)
(ZDOT—=52—MMIBHNTND/NNY T —IHEKIE. RHRVARBENTHD EIIRY EBA. RO/ VYT —IIERIG.
japan.maxim-ic.com/packages = ZS BT &\, )

COMMON DIMENSIONS PAD VARIATIONS DOWN
BONDS
PKE. 6L 6x6 4L 6x6 48L  6x8 PKG. 02 e ALLOWED
SYMBOL | MIN. [ NOM. [ NAX. MN. | NoM. | wax. MIN. [ NOM. | MAX. CODES MIN. [ NOM.| MAX.| MIN. | NOM.| MAX.
A 070 | 075 [ 080 | o070 | 075 | 080 | o070 [ 075 | 080 T3666-1 |3.60 [3.70 | 5.80 | 3.60 [3.70 [ 3.80| NO
Al 0 | 002 | 005 0 | o002 | 005 0 - [ o0 136662 | 3.60 | 3.70 | 3.80 | 3.60 [3.70 | 3.80 [ YES
¥ 0.20 REF. 0.20 REF. 0.20 REF. 13666-3 | 3.60 [3.70| 3.80 | 3.60 [3.70 [ 380 NO
b 020 | 025 [ b3 |02 | o035 | o030 |05 [ 020 | 025 T4066—1 | 4.00 [4.10| 4.20 | 400 [4.10[420| No
[) 590 | 600 | 610 [ 590 | oo | 610 [ sap | 600 [ &0 T4066-2 | 4.00 [4.10]| 4.20 | 4.00 [4.10[4.20| vES
E |>590 [eoo [ e [s590 [eoo [ 610 [s580 [ 6aa [ 610 T4066-3 | 4.00 410 [ 4.20 [ 4.00 [4.10] 420 vES
¢ 0.50 BSC. 0.50 BSC. 040 BSC. T4066—4 | 4.00 | 4.10 [ 4.20 [ 4.00 [4.10[4.20[ NO
k 0.25 - - |02 - - 102 | 035 | 045 T4066—5 | 4.00 | 4.10 [ 4.20 [ 4.00 [4.10 [ 4.20[ NO
L 045 [ 055 | D65 | 030 | 040 | 050 1040 | 050 [ 060 T4866—1 | 4.20 [4.30 | 4.40 | 4.20 [4.30 [ 4.40| vES
u - - - - - - |o30 | 040 | 050
N 36 4 48
ND 9 10 12
NE 9 10 12
JEDEC WJD-1 WiD-2 -
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
A\DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.
6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
S DALLA v,
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. EIEEE“O"DUCTg /VI/J‘I/VI
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1. PROPRIETARY INFORMATION
TITLE:
10. WARPAGE SHALL NOT EXCEED 0.10 mm. PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV. 2
21-0141 E |4

S IR | PN 7169 -005 1 B EHTERBERRE3-30-16 (KU U 1))
LFIL- IR St TEL. (03)3232.6141 FAX. (03)3232-6149

VFIVLRREICVFLEBIHEAINERUADEROERICDONT—IEEZENIRET, BBEFHFSAEVAEEESNTHEEA
VEIVLASHERTEL<ERRUMEZEE I SHEMNZERLI T,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 31
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