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ABSOLUTE MAXIMUM RATINGS
IN, IN45, IN6, MR, LBO, DBO, RSO, POK, SCL, SDA,

BKBT, V7, SLP, SRAD, PWM3 to GND................ -0.3V to +6V
REF, CC_, ON_, FB_, DBI, LBI, V1, V2, RAMP, BYP,

MRtOGND ..o -0.3Vto (VIN + 0.3V)
PV1, PV2, PV3, SLPINto IN............coo -0.3V to +0.3V
V4, V510 GND .........ccccoooi. .-0.3V to (ViNngs + 0.3V)
V6toGND ...........c........ ....-0.3V to (ViNne + 0.3V)
PVItO PG -0.3V to +6.0V
PV210PG2 ..o -0.3V to +6.0V
PVBtOPG3 .. -0.3V to +6.0V
X1 Continuous Current ....-1.30A to +1.30A
LX2 Continuous Current...............cccooviieeiciiin. -0.9A to +0.9A

BE 7 MEZR
IEE&FPDAFIE BERBIE

LX3 Continuous CUrrent..........cccooevioiiiiiicaeann -0.9A to +0.9A
PG1, PG2, PGB 10 GND......oooiiiiiiiiii, -0.3V to +0.3V
V1, V2, V4, V5, V6 Output Short-Circuit Duration....... Continuous
Continuous Power Dissipation (Ta = +70°C)

6mm x 6mm 40-Pin Thin QFN

(derate 26.3mW/°C above +70°C).......cccccocvvviirrannn. 2105mW
7mm x 7mm 48-Pin Thin QFN
(derate 26.3mW/°C above +70°C)..........cccoeeeeennn.. 2105mwW

Operating Temperature Range
Junction Temperature...................

Storage Temperature Range ............ccccoooveene.

Lead Temperature (soldering, 10S) ........cccoccevviiiiiiiinnnn. +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, VLB = 1.1V, VpB| = 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 Input PV1, PV2, PV3, IN, and SLPIN must connect together 56 55 v
Voltage Range externally ’ )
IN45, IN6 Input 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, VN below MAX1586 32
DBI threshold VN = 3.0V | MAX1587 5
No load (Ipv1 + REG1 and REG2 on in MAX1586 130
switch mode, REG3 off | MAX1587 130
Quiescent Current Ipv2 +1Pv3 + 1IN + pA
ISLPIN + lIN45 + REG1 and REG2 on in MAX1586 60
lINe) sleep mode, REG3 off MAX1587 60
MAX1586 225
All REGs on
MAX1587 200
ON1=0 4
BKBT Input Current pA
ON1 = 1IN 0.8
REF Output Voltage 0 to 10pA load 1.2375 1.25 1.2625 \
SYNCHRONOUS-BUCK PWM REG1
REG1 Voltage Accuracy FB1 = GND, 3.6V < Vpy1< 5.5V, load = 0 to 1300mA 3.25 3.3 3.35 \
FB1 used with external resistors, 3.6V < Vpy1 < 5.5V,
FB1 Voltage Accuracy oad < 0 16 1300mA 1.231 125 1.269 Vv
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
2 MAXIW
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.6V, VBkBT = 3.0V, VLBI = 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, Vpy1 = 2.6V 0.15 0.25
Current-Sense Transresistance 0.5 V/A
p-Channel Current-Limit Threshold -1.55  -1.80 -2.10 A
PWM Skip-Mode Transition Load Decreasing load current (Note 2) 30 mA
Current
OUT1 Maximum Output Current 2.6V < Vpyt1 <5.5V (Note 3) 1.3 A
X1 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
MAX1586A, MAX1587A, FB2 = IN, 3.6V < Vpy2 < 5.5V, 1773 18 1807
REG2 Voltage Accuracy load = 0 to 900mA v

MAX1586B, FB2 = IN, 3.6V < Vpypo < 5.5V,

load = 0 to 900mA 3:25 33 3:35

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

FB2 Voltage Accuracy load = 0 16 900MA 1231 125 1.269 V
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 V/IA
p-Channel Current-Limit Threshold -11 -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

MAX1586A, MAX1586B, MAX1587A,

REG3 from 0.7V to load = O to 500mA -1.5 +1.5
REGS Output Voltage Accuracy 1.475V,2.6V < %

Vpy3 < 5.5V MAX1586C, MAX1587C, 15 15

load = 0 to 900mA '

Error-Amplifier Transconductance 68 uS

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 3.8V, VBkBT = 3.0V, ViBI = 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 0.25
n-Channel On-Resistance Q
ILx3 = 180mA, Vpy3 = 2.6V 0.17 0.275
. MAX1586A, MAX1586B, MAX1587A 1.1
Current-Sense Transresistance VIA
MAX1586C, MAX1587C 0.55
o MAX1586A, MAX1586B, MAX1587A -060 -0.7 -085
p-Channel Current-Limit Threshold A
MAX1586C, MAX1587C -1.125 135 -1.700
PWM Skip-Mode Transition Load Decreasing load current (Note 2) 30 mA
Current
MAX1586A, MAX1586B, MAX1587A 0.5
OUT3 Maximum Output Current 2.6V < Vpy3 < 5.5V A
(Note 3) MAX 1586C, MAX1587C 0.9
LX3 Leakage Current Vpy3 = 5.5V, LX3 = GND or PV2, VoNn3 = OV -10 +0.1 +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 Output Voltage Load = 0.1mA to 35mA 1.261 1.3 1.339 Vv
REG4 Noise With 1uF Cout and 0.01pF Cgyp 15 uVRMS
REGS5 Output Voltage Load = 0.1mA to 35mA 1.067 1.1 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
. MAX1586 - Y
to OV, Set by Serial Input) 2.5V setting, load = 0.1mMA to 35mA 2425 25 2575
3.0V setting, load = 0.1mA to 35mA 2.91 3.0 3.09
V1 on and in regulation V1
V7 Output Voltage Y
V1 off VBKBT
V1 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 MAX1586 3V mode, load = 30mA, 2.5V mode, load = 30mA 110 200 mV
V7 Switch Voltage Drop LOAD = 20mA, VBkBT = Vv1i = 3.0V 100 200 mV
V4, V5, V6 Output Current Limit 40 90 mA
BKBT Leakage 1 HA
OSCILLATOR
PWM Switching Frequency | 0.93 1 1.07 MHz
SUPERVISORY/MANAGEMENT FUNCTIONS
) Rising 92 94.75 97
POK Trip Threshold (Note 4) - %
Falling 885 905 925

MNAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.8V, VBkBT = 3.0V, ViBI = 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
isi LBI = IN (for preset 3.51 3.6 3.69
LBI Threshold (Falling) I\/LAX1586 hysteresis is . .( preset) y
5% (typ) With resistors at LBI 098 100 102
isi DBI = IN (for preset 3.024 3.15 3.276
DBI Threshold (Falling) I\/LAX1586 hysteresis is . . (forp ) y
5% (typ) With resistors at LBI 1208 1232 1.256
RSO Threshold (Falling) Voltage on REG7, hysteresis is 5% (typ) 2.25 2.41 2.56 vV
RSO Deassert Delay 61 65.5 70 ms
LBI Input Bias Current MAX1586 -50 -5 nA
DBI Input Bias Current MAX1586 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 = 5 5V 0.2 UA
Leakage Current
ON_, SCL, SDA, SLP, PWM3, MR
- ' ' ’ P < <
SRAD Input High Level 26V<ViINS S5V 16 v
ON_, SCL, SDA, SLP, PWM3, MR,
- ' ' ' P < <
SRAD Input Low Level 26V <ViN<55V 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 Condition 0.6 us
CLK Low Period 1.3 us
CLK High Period 0.6 us
Setup Time Repeated START Condition 0.6 ys
DATA Hold Time 0 ys
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 ys
NAXIMN 5

O48GLXVIN/VLEGLXVIN/O98G L XYIN/G98G L XVIN/VIES LXVIN



MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

sx. flg. BEBEZZEMZLT
BRE f_@IC (PMIC), 1Z&FPDAFIEBEREIE

ELECTRICAL CHARACTERISTICS
(VIN = 3.8V, VBkBT = 3.0V, Vg = 1.1V, Vpg| = 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 Input PV1, PV2, PV3, IN, and SLPIN must connect together 26 55 v
Voltage Range externally ’ '
IN45, IN6 Input 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
FB1 = GND, 3.6V < Vpy1< 5.5V, load = 0 to 1300mA 3.25 3.35
REG1 Voltage Accuracy \
FB1 =N, 3.6V < Vpy1 < 5.5V, load = 0 to 1300mA 2.955 3.045
FB1 used with external resistors, 3.6V < Vpy1 < 5.5V,
FB1 Voltage Accuracy load = 0 16 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
) lLxq1 = -180mA 0.3
p-Channel On-Resistance Q
ILx1 = -180mA, Vpy1 = 2.6V 0.35
) ILx1 = 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 < Vpyq <5.5V (Note 3) 1.30 A
LX1 Leakage Current Vpy1 = 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 2.537
MAX1586A, MAX1587A, FB2 = IN, 3.6V < Vpy2 < 5.5V,
1.773 1.827
REG2 Voltage Accuracy load = 0 to 900mA Vi
MAX1586B, FB2 = IN, 3.6V < Vpy2 < 5.5V,
load = 0 to 900mA 8:25 8.35
FB2 used with external resistors, 3.6V < Vpy2 < 5.5V,
FB2 Voltage Accuracy load = 0 1o 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, Vpyo = 2.6V 0.275
p-Channel Current-Limit Threshold -11 -1.50 A
OUT2 Maximum Output Current 2.6V < Vpyo < 5.5V (Note 3) 0.9 A
LX2 Leakage Current Vpyo = 5.5V, LX2 = GND or PV2, Vong = OV -10 +10 pA
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 3.8V, VBkBT = 3.0V, Vg = 1.1V, Vpg| = 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
MAX1586A, MAX1586B, MAX1587A,
REG3 from 0.7V 10 | |0ad = 0 to 500mA 1.5 +1.5
REG3 Output Voltage Accuracy 1.475V, 2.6V < %
Vpy3 < 5.5V MAX1586C, MAX1587C, 15 15
load = 0 to 900mA ' '
, lLx3 = -180mA 0.375
p-Channel On-Resistance Q
ILx2 = -180mA, Vpy3 = 2.6V 0.425
) ILx3 = 180mA 0.25
n-Channel On-Resistance Q
ILx3 = 180mA, Vpy3 = 2.6V 0.275
o MAX1586A, MAX1586B, MAX1587A -0.60 -0.85
p-Channel Current-Limit Threshold A
MAX1586C, MAX1587C -1.125 -1.700
MAX1586A, MAX1586B, MAX1587A 0.5
OUT3 Maximum Output Current 2.6V < Vpy3 <55V A
(Note 3) MAX1586C, MAX1587C 0.9
X3 Leakage Current Vpy3 = 5.5V, LX3 = GND or PV2, Vong = OV -10 +10 uA
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 Output Voltage Load = 0.1mA to 35mA 1.254 1.346 \
REGS5 Output Voltage Load = 0.1mA to 35mA 1.061 1.139 Y
IN45, IN6 Input Voltage Range 2.4 5.5 \
1.8V setting, load = 0.1mA to 35mA 1.737 1.863
REGE Output Voltage (POR Default 1,y 4 5q6 2.5V setting, load = 0.1mA to 35mA 2412 2588 | Vv
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 MAX1586 3V mode, load = 30mA; 2.5V mode, load = 30mA 200 mV
V7 Switch Voltage Drop Load = 20mA, VBkBT = Vy1 = 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
) Rising 92 97
POK Trip Threshold (Note 4) - %
Falling 88.5 92.5
LBI = IN (for preset 3.51 3.69
LBI Threshold (Falling) MAX158§’. o - ,( e ) V
hysteresis is 5% (typ) With resistors at LBI 0.98 1.02
NAXIMN 7
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 3.6V, VBkBT = 3.0V, V1Bl = 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
DBI = IN (for preset 2.993 3.307
DBI Threshold (Falling) MAX1586, . . : (forp ) \
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 V
RSO Deassert Delay 62 69 ms
LBI Input Bias Current MAX1586 -50 nA
DBI Input Bias Current MAX1586 75 nA
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, SDA Output V7 = 1V, sinking 100uA 04 v
Low Level
LBO, DBO, POK, RSO Output-High Pin = 55V 0.2 UA
Leakage Current
ON_, SCL, SDA, SLP, PWM3, MR,
- < <
SRAD Input High Level 26V<ViN=5.8Y 16 v
ON_, SCL, SDA, SLP, PWM3, MR
- ' ' ' P < <
SRAD Input Low Level 2BV <ViN<S55V 04 v
ON_, SCL, SDA, SLP, PWM3, MR, o
SRAD Input Leakage Current Pin = GND, 5.5 ! + WA
SERIAL INTERFACE
Clock Frequency 400 kHz
Bus-Free Time Between START and 13 S
STOP : H
Hold Time Repeated START
Condition 0.6 ps
CLK Low Period 1.3 us
CLK High Period 0.6 us
Setup Time Repeated START
Condition 0.6 HS
DATA Hold Time 0 us
DATA Setup Time 100 ns
Setup Time for STOP Condition 0.6 us
8 MAXIW
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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:

| Your (1-D)
| LM 2xfxL
OUT(MAX) = T-D)
1+ Ry +R) ———
(P U 2xfxL
where:
D - Your + loutmax) Bn + Rl
ViN + louTvax) (Rn = Rp)
and RN = n-channel synchronous rectifier Rps(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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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

B Riqgs BBEIEAZE
BIR %’EIC (PMIC), 1Z2&FPDAFIEEERE IE

BRTEFFIE

(Circuit of Figure 6, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)

REG1 3.3V OUTPUT EFFICIENCY REG2 2.5V OUTPUT EFFICIENCY REG3 1.3V OUTPUT EFFICIENCY
vs. LOAD CURRENT vs. LOAD CURRENT vs. LOAD CURRENT
Dy : T
IN= 2. N P z-:- 1 = g ‘i
WSy adl V=36V | L AN
90 m g 90 A I E 90 TRy =l
/]| =s0v Vin =50V : A V2200w ~s.0v I " A i
~ o0 | IN =5 E _ / =4 N=SOVIE g g E:
= < < 1| Vi =4.0v||| iy = 5.0V
= = fi / = AT Vin IN
z 0 2 70 / L / /
2 ’ = / i S //
5w , H g |14 5 60 /
50 50 50
40 / 1 40 L
0.1 1 10 100 1000 10,000 0.1 1 10 100 1000 0.1 1 10 100 1000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
REG3 1.3V OUTPUT EFFICIENCY REG3 1.3V OUTPUT WITH FORCED-PWM REG3 1.3V OUTPUT WITH FORCED-PWM
vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
100 - 100 5 100 o
> [ ME  EET
= ] - =3 v 1)
Vin=36V ) | e N: % vin=-36VZZRNTIE Nl TN
% 204 ¥ 2 I \ . 80 T axisese Y g
70 /04 E % /4 H 70 | MAX1587C / ]
€ (| = 500 £ i
> 60 VN =5.0V > IN= 9. > 60 4
2 7N 2 7 / ( 2 Y =500
S 50 f THIT S / S 50
[ ViN=4.0V [ 0
=R} 7/ / =60 / ViN=4.0V =40 /
/
30 30 / Vin = 4.0V
Al Vin=
o0 AL MAX1586C L3=47uH 50 20 %’
MAX1587C C17 = 4uF / /,
10 L1 | 40 10
01 1 10 100 1000 0.1 1 10 100 1000 0.1 1 10 100 1000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
REG1 SLEEP LDO 3.3V OUTPUT REG2 SLEEP LDO 2.5V OUTPUT QUIESCENT CURRENT
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT vs. INPUT VOLTAGE
100 T 5 90 g 220 ; ; =
‘ ‘ ‘ Viy=4.0V £ E 200 | BKBT BIASED AT 3.6V AE
g 2 r ]z
0 Vw36 I : 8 L B _— A
\&//' g veaov| [V - a0y g 100 Pviv2movson f~—1" |2
5 IN= N 160 5
— 80 A R (i : =z \ prpa
g A S s = 140 [ v1AND V20N
> A Vin=5.0V > A = |
2 /. S o ) S 120 | —
| V ) e L+ o=
=} // X S / L S 100 V1 ON
&= 60 LT & 50 // 5 80 } —
e / B 2
A / T = 6 | vianDv2sLEep
50 /] 0 1 . 10 l V1 SLEEP
IN=29. |
/ || 20 |- ALLBUT V7 OFF =T~
40 30 0 L
0.1 1 10 0.1 1 10 0 1 2 3 4 5
LOAD CURRENT (mA) LOAD CURRENT (mA) INPUT VOLTAGE (V)

10 MAXIN




3. Flg. BEBEFEANEZL]
BBEEEIC (PMIC), iE&FPDAFIEEERIE

#R T FHFIE()

(Circuit of Figure 6, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)

DROPOUT VOLTAGE CHANGE IN OUTPUT VOLTAGE
vs. LOAD CURRENT vs. LOAD CURRENT
300 200 2
250 / />£ 150 §
E 200 // 2 100 :
& y = REG1 3.3V OUTPUT
— | | |
g 10 A =z ¥ REG2 2.5V OUTPUT
5 \ 3 REG3 1.3V OUTPUT
5 100 7 REG13.3V OUTPUT | =z 0 R
= [}
g / 8
50 7 % -50
ViN=3.6V
0 -100 :
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
LOAD CURRENT (mA) LOAD CURRENT (mA)
SWITCHING FREQUENCY REFERENCE VOLTAGE
vs. INPUT VOLTAGE vs. TEMPERATURE
; 1.265 -
1040 1 < 1260 :
Ta=+85°C g =
- — /] 2 1.255 E
= 1000 ¥ g = z
= - —_— = 1.250
2 —~ g
S o0 7 2 1245
& AR A 5 1200
] Th=-40°C z
e 5 1235
1230
? 88
1205
25 30 35 40 45 50 55 40510 60 85
INPUT VOLTAGE (V) TEMPERATURE (°C)
REG1 SWITCHING WAVEFORMS REG1 SWITCHING WAVEFORMS
WITH 800mA LOAD WITH 10mA LOAD
MAX1586A/86B/87A toc1 MAX1586A/868/87A toc.
) 50mv/div
VI i iinmnmsiliomivedebip 1OTV/dIV Vi AC-COUPLED
.z ) AC-COUPLED
o i o — L ¥
] fomm ot ] J /div /div
u ..... JJ 0 0
Iy AR ,..... """"" --- """ 500mA/div 500mA/div
................................ 5
0 0

MAXIMN

400ns/div

20us/div
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

2. Kig
BRE fg';/c (PMIC),

BE 7 MEZR
IEE&FPDAFIE BERBIE

#R T FHFIE ()

(Circuit of Figure 6, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)

REG3 SWITCHING WAVEFORMS
WITH 250mA LOAD

MAX1586A/86B/87A toc1
ey

Vixs a_JE T

..........................................

400ns/div

REG3 FORCED-PWM SWITCHING
WAVEFORMS WITH 10mA LOAD

MAXWSBGA/EGB/WA‘DEW
- T

V3. [ o
T

400ns/div

SYS_EN STARTUP WAVEFORMS

IVIAX1586A/86B/87A toc1

VENt :
AND |
Veng |

e et

Vpok

2ms/div

12

1 10mv/div

AC-COUPLED

2V/div

q 0

500mA/div

10

10mv/div
AC-COUPLED

2V/div
ov

500mA/div
O0mA

2V/div

2V/div

2V/div

2V/div

Veng
AND

Vends

V3
V4
V5

Vpok

Vix3

REG3 PULSE-SKIP SWITCHING
WAVEFORMS WITH 10mA LOAD

MAX1 586A/8GB/87A tocl
———

1 10mv/div
AC-COUPLED

2V/div

R ES ARl 1) R 0

500mA/div

i s

10us/div

V7 AND RSO
STARTUP WAVEFORMS

MAX1586A/86B/87A toc17

2V/div

ov

2V/div
ov

2V/div

ov

10ms/div

PWR_EN STARTUP WAVEFORMS

MAX1586A/86B/87A toc1

2V/div

2V/div

2V/div

2V/div

9 2V/div

1ms/div

MAXIN




=58

HBEEEIC (PMIC),

idle,

(Circuit of Figure 6, VN = 3.6V, Ta = +25°C, unless otherwise noted.)

REG1 LOAD-TRANSIENT RESPONSE

MAX1 586A/86B/87A toc20
T

200us/div

REG3 LOAD-TRANSIENT RESPONSE

MAX1586A/86B/87A loﬂ

200us/div

REG3 OUTPUT VOLTAGE CHANGING FROM

Vi
100mV/div
AC-COUPLED

ILoAD1

200mA/div

0A

V3
100mV/div
AC-COUPLED

ILoAD3
200mA/div

0A

1.3V T0 1.0V WITH DIFFERENT VALUES OF Cramp

MAXIMN

IMAX1586A/86B/87A t0023

éCRAMp 330pF

200us/div

850mA |

50mA

V6
2.5V 10 3.0V

V6
1.8VT0 2.5V

V6
0TO 1.8V

REG2 LOAD-TRANSIENT RESPONSE

MAXWSGA/&GB/NA‘UEQ
]

200us/div

REG3 LOAD-TRANSIENT RESPONSE

IMAX1586A/86B/87A toc22B

MAX1586C ¥
MAXI587C ...

-"#!‘5"'i;u---

100us/div

REGG6 USIM TRANSITIONS

MAX1586A/86B/87A toc2:

10us/div

V2
100mV/div
AC-COUPLED

ILoAD2
200mA/div

0A

V3
100mV/div

ILoAD3
500mA/div

500mV/div

BEHEHNEZR]
E‘AFPDA FOEBERE 1E

HR T FHFIE ()
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

=53 Flg. BBENEAEZR]
BEEHEIC (PMIC), iE&FPDAFIEEERIE

5| i B
Bl
MAX | MAX | &% ThE
1586 | 1587
Dual Mode™ (WUALY). RHLtHL AR I A . JEREZING I, % BRI IR K 3.6V (oM ERED;
1 — LBl | HLBUEE £ W ER, DIATLBINIMR. M ViR T &I TRE, TBO L AL 24 VN T2 %08 it (DBI)
[IPR BT A A JE T 2 REG #5045 FAmE, TBOHH e, H.im b k.
2 40 | CC1 | REGIAMEY & . ZECCUMGND 2 [H] 7 Hz B A s B AR 2T, DIAMERTT I, 2 W A2 R A MRy
3 1 FB1 | REGIRiHHIA . FBIZE#ZZGND, WEVIAN33VEL; S0 FBIEE 2 /MR AR, DAk e HAtb i s
4 2 | BKBT | &b A . ki A TS )BT R b i
IRFR R VCC_BATT. HEFATE T HIRE A B, NIVTIAZ it . B EE - LR TIEMREEL.
: 3 V7 VTA LU BRR A
1) MONI1 A HVIA TR, V7ERERVI it
2) BMONI KL, VB HFTERR, V7IREE Vekeriiid -
6 4 al REGIHELEA G A . B 5REGLH o B R . il FB13% & i Y Fit JE 29 3.3V mig L B Al 3 i 11
7 5 | SLPIN | VIFIV2iKkIRF T2t A . VIFIV2E RebLEa RS A, %4 SLPIN 2 IN.
5 5 Vo REG2 LA A . F3% 5 REG2 it Fo 4. il FB2 B i FELUHE M 1.8V/2.5V (MAX1586A . MAX1587A),
3.3V/2.5V (MAX1586B) g, i, FHL AT 3 i 1 -
9 7 Foo | REG2IRHIA. FB2EECND, W V225V (BTATS). EHEIN, B MAXISS6AMMAXISSTAK)
V24 1.8V, MAX1586BY V24 3.3V, S EANGRR G, DA E HoAtb i H i
10 8 CC2 | REG2#Mzi 5. FECC2HIGND 2 [l FR B A FPBE AL 2, DARMEIR T W, 2 0L #p B2 R EMERR 5y
HL UL 25 (POK) T . 24 VI-V6 ki H H A AT AT — A T R TIRRISE, POKImARTT B v il A . 457 F T/EHR
TR S B ERAL TR T I A, POK EME A, RIEVIRE 1V, POKM AR EAZTH L . HREG3
11 9 POK | FEifid A O 4 FEist s i FE  BRBRAR IS, POKORHE s it RACIR S . POK AL ARG /R AT AT 2 G T A REG i
Bk AF AREGIEIE(V1-VO)EBK W, A K POKRIME. WHE VN < Vyvro, MPOKH 2 Ak, POKAI AR 2
nVCC_FAULT.
12 10 SCL | #1rh s A .
EATEIR A . fESCL TR . ST s gnfE i 2 REG3 (WAX)MREG6 (VCC_USIM)#ir i s, Rl
13 11 SDA | TEXRWCRET, MAB#EREG3MREGS, HEDNA —AON_5I-mZ#HE, s RTED. FHE,
REG3H &% Hi }91.3V, MREG6 M0V,
14 12 | pwma | HREIVIFEAE T 18 A TAETPWM (BkSERBHEK . H#PWM3ESEEGND, W IEH TARHER (e A~
TAEFBA TAER). #KPWM3E TR, (VA VIR Mz & T/ETPWMAER.
15 | — | [BO | {keuur st . 4V IETFLBIE B I TR, 5 4R TF 5 b i T

Dual Mode #2:Maxim Integrated Products, Inc.H] FiFn .

14

MNAXIMN




3. Klqg. BFHENZEI
BEEEIC (PMIC), é‘A%PDAzfﬂ% HE FE 17

5| B BE(4E)
Bl
MAX | MAX | &R Ih&E
1586 | 1587

REG2HLURHI A o Fl—A~4.TpF L ERMRESR (552808 HEHLBH ) L 5 55 8% 2 PG2. PVL. PV2. PV3 RINWZi4

16 | 13 | Pv2 | oty

17 14 LX2 | REG2JF%AS. #EHEFEREG2HIEK,

18 15 PG2 | REG2INZM. HiES5UZM)ZEH. PGl. PG2. PG3 K GND R M S, IR fetsEirIC.

19 16 IN FHMEA . S A ICHR AL R .

V3FRRLER] . RAMPHIGND Z [AE AR A K B A1E VI LE AR AE L% . RAMP %t FELHT  100kQ,

20 17 | RAMP FB3 45 &5 °81.28 X VRaMmp-

21 18 | GND | Mty

22 19 REF | ZE#ekith. 1.25VEEMERIH, i 0.1 pFal 8 K A2 Sk 55 % 2 GND.

23 20 | BYP | {KMEFSLDOZZ . V4 LDORIKME 25865 . 7EBYP 5 GND 2 (8] 3% #2: — 0.0 1 pF Ay L2 .

oa | _ | PO | BMKMETCAMAE R . 24 VKT DBIETICE ) TBRE , DBORHIT Btk t (L. DBOAR &AL ILAE
i — B MAX1586/MAX 1587 f FE # i 1, DBO# # % # % Intel CPU fnBATT_FAULT 51

o5 | o1 | oNo | REGRIFCHSMIMIA. BT RVFHith. M EAEHHit, REG2HE M. ON2EATIIM, #OR MRCHLE
T LUSEBLAR T 5 fl i A F L BN 4. ONT. ON2 S ONG3l 7 ¥4 5 SYS_EN.

o6 | | ona | REGATFCEMBIMIA. FIHT VM. S EAEHIHI, REGAMIH AR ONGEATHI, SR AIRCHLE i
T LSBT b6 A B0 L4246 . ONAAIE 3 & 4 5 PWR_EN.

27 23 V4 JRFRAVCC_PLL. AFPLLIY 1.3V/35mA Lt fa LA far it . B2 JE A4 A W IN4S.

28 24 IN45 | V4FIV5 LDOMHLIERIA . —BEEE V2, (HIRAS5INSHAMAF2.5V E Vi Z 8]0 B HE .

29 25 V5 JRFR K VCC_SRAM. AT CPU SRAM K 1.1V/35mA £k Fa gk . B4 g i A W IN4S.

REGSFF/oe =l A . - F sl . 2 ERERT, MAX1586/MAX1587?F)\FZ;fJREGS’JFﬁtHo ONS HA W[,

80 1 = | ONS | g FRCHA Bk T LA STBLAR X T At AR FEL B bl . ONS 3 SE-b% % PWR_EN.

31 26 PG3 | REG3IhEMi. HHSHHEMZER. PGl. PG2. PG3 K GNDF f 8 S, IR AEMEEITIC.

32 27 LX3 | REG3JF 3 H. E# £ REG3IHLE.

33 28 PV3 | REG3HLUEMIA . f ] — 4. 7pFE 3 KA IRESR M LA 2588 £ PG3. PV1. PV2. PV3FIINUAZRSMEE — L.

a0 | 34 | ong | REG3 (WEOJFOCTEGISHA . FHLYAVH . X AEHTHIT, HOHSIREGIHiti. ON3SATHI, HOR
RC HRL 9k 7T LSBT EC At i A B FLUSI A4 .- ON3 3t %4 2 CPU SYS_EN.

MAXIMN 15
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

3. g,
BRE f_@IC (PMIC), 1Z&FPDAFIEBEREIE

B &A%

5| B B (4£)
ElL

MAX | MAX | &% ThEE

1586 | 1587

35 09 | spap | HATHILAL. SRAD AVFBUEMAXISSS/MAXISST A H Frstuhl, U665 2k - (R H A28 R i 2 b 2%
IHSRAD = GND, WAL = 0; WSESRAD = IN, WAL = 1.

36 30 | msO Tt T B A . 24 VTR 2.55V (BT FY) BT+ TR R 7 BB R AR A, AERE AT AR 35 65ms ZE R
RSO3 # 1% #: 2 CPU [ nRESET 5| .

37 31 VR FohRAHA 1&&EE$%JM§RSO%MEE A VIR A S L3V E , EAREIMAX 1586/
MAX1587 i HoAth 2 g

38 32 CC3 | REG3#MET & . ECCIHMGND Z [ 82 F IR LA A, DIAMETR TR, 2 0L #h B2 R A2 8 HERR 4

39 33 FB3 | REG3iFAailliii A . B 5REG3 4 H EER:, it Bl R TEDikE.

0 ONG REGOFF/ R HIA . A Avrs . SR i, REG6$ﬁutHﬁxﬂl ONG EA M, iR FHRC HL B 3t

- B DASEEUA S T H At i A B IRUBU4546 . ON. ON2 K& ON6E # % £ SYS_EN.

s | — | v | IFRNVCC_USIM, WZMEAGEAvH . %40 R Tl it PCE T3 M 0V, 1.8V, 2.5VE3.0V,
HEEHEE ROV, MONGHEN, $iiEREG6.

42 — ING | V6 LDOHLJEEA . — M5 VIS, (AR 5IN%EE:.

43 36 PG1 | REGITZhZHh. HiES5ThEZ1%EH:. PGl. PG2. PG3 2 GND % A8 sk, IR fEiEEITIC.

44 37 LX1 | REGIJFX . SREGIHEZEE.

45 38 PV1 | REGIHLIEHIA . f—A4.7pFei 8 K RIRESR B LA 55 8% £ PG2. PVI. PV2. PV3 RINMAAMERE — .

46 35 | ony | REGUFARERISA . FHLP UVt . (R AERY, REG1#ashii it . ONTEA M F, #i% FARCHE AT
DUSZEEAR X H b A9 B B 456 . ONT. ON2 K ONG6# # % 4% £ SYS_EN.

47 39 | 3P | REKEERISA SLPE#F ON1HION2 AT JFMF— FhAS FE8% . SLP = =il b 1E % TAF B (ON1FION2 £ AE V1 I
V2 DC-DCH 4 2%). SLP = KN AR IR T/E 8 (ON1 ATON2 # 88 VI FI V2 (9 LDO) .

48 . Dol | Dual Mode (BUBER). RAHLMA A A . K DBIGINIESE, ALt TR B 3,15V (o Fb);
¥ DBLE R Z M ERS, DI JEDBITER

o 0o | ONag | REGARIREGSFF/SAZRIMA . it T A FHiI . M HRERT REGMHREGsﬁquﬁxﬂz ON45 ELA [, R
FHRC HL 6 5 AT DL SEBAR X T He At A AR HL PR 45 1 . ON45 30 % % 4% £ PWR_EN.,

EP EP EP | MESIRES. B RaEE R . RS 00 B I R BE NS BUR B E 10 5 IR ™ % 1 2% 2 15 1

16
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3. Flg. BEBEFEANEZL]
BBEEEIC (PMIC), iE&FPDAFIEEERIE

i—» BATT

l 2
MAIN _L+
BATT L g
= N[ SLPIN
DBI (3.15V OR ADJ) > o NI
D MAX1586
BATT [
LBI(36VORAD) | MON il
STEP-DOWN T
REF PIWM =
REGT
e e
== I R 3.3V WITH FBT = GND,
OPEN-DRAIN LOW-BATT 0UT — 22 { L ORADJWITHRESISTORS
OPEN-DRAIN DEAD-BATT OUT ___| DBO PG1
TO nBATT_FAULT ]
} vi| =
SLEEP FB1
3 100 1
FROMCPU o JONT = po|
SYS_EN T N2 oo —¢—TOBATT
= STEP-DOWN T
RUN SLP { pr—
sLeep ;ggg wl =
L Y V2, VCC_MEM
) s -ano,
Lix { T 18V WITHFB2= N (MAXIS86A, MAX1587A)
BACKUP —  33VWITH FB2 = IN (VIAX15868)
parery L L PG2 ORADJ WITH RESISTORS
V7, VCC_BATT __| [ L
(1ST SUPPLY, ALWAYS ON) 17 vl =
;gECSPEQ — SLEEP FB2
RESET 100 1
} 2425V =
PV3
i T0 BATT
— 65ms —
iR STEP-DOWN # T
RESET INPUT — im F " =
m‘ V3, Vi RE
FORCEREG3 __| PWMS > i 037v TCOC ?Caxgsv
T0 PWM P '
ot o { T S00mA (MAX1586A, MAX1586B, MAX1567A)
= 900mA (MAX1586C, MAX1587C)
VCC_FAULT % ViVG P63
POWER-
0K ADJ ON 1
i T T i<l I
ON3 ~aFROM CPU
’ IN45 0w PWR_EN
RAMP v4
\E >4, VCC_PLL
f » RS 1.3V, 35mA
— 100kQ L0 1 l
REG -
4 L
1 N4
ON5
[
100
REG
5 V5, VCC_SRAM
1.1V, 35mA
V5
cct ING N
e — e (1
v
ces 6 —p——-VCC LS
0V, 1.8V, 3.0V (DEF = 0V)
12
S 100 g
REG
? 6 ONG
FROM CPU
GND
SRAD[SCL [SDA SYS.EN

1. MAX1586 S BERERI(MAX 1587 &/ T RLLIhFE, 2 I 5] I B #547)
AKX 17
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

3. Klg. BEIEHEZ

BEEHEIC (PMIC), iE&FPDAFIEEERIE

EZi
MAX1586/MAX 1587 2 & AL ML JRE HIC, JEHE A
Intel XScaleffib Bl 284 55, WHEE = BEFAHL. PDA.
TG O 4% 7 B HL Al 7 B 5k VA 22 A A0 B RE 9 R
hEFL BN % . MAXIS86A/MAX1586B/MAX1587A 351/
“Intel Zb FH g5 FEL VR LG .

XM T TR SRR . X TR RR, DL W
M HLIIRE . RE#4 534 F BRI DC-DCHi Hi (V.
V2R V3) . 3R E RS (V4. V5 B VO)FIT— 8 TFHL I
i V7 (Intel VCC_BATT). V1F&ERIDC-DCHiH H1/0
FHNEE] 25 1 32 3.3V s AT ) H B . MAX1586A K&
MAX1587A [ V2 & B DC-DC #5428 3% 4 1.8V #2.5V,
MMAX1586B [ V2 4 H U ik Ky 3.3VE2.5V. A #etFi
V2B AR AT LR AR B JE 7 . V3B R DC-DC #% 46 2%
HTAL AR PR (R O TR R LR . =R
JE#$(V4. V5K V6)HPLL. SRAM A USIM 2 {1t Fa, I .

H T BEARRIRIR S TR B ASE G, VI V2EEE A 55
“UREIR” LDO, ek B B # R A, DUR T fE
PAR R R . HMB IR G &4 DC-DC #4425 ]
i WL VA1 53 /S a1 I (3R 12 A S R N E
LR . A AR B AT

i A 1 DC-DC %% e 4% 5% I 1 18 IMHz PWM FF ¢ DA K B/
RS ANE T . 1R A E E S FEPWME S, iRk
AT B PWM AR R 46 R kAR50, DR TR HLIAL
JE L F Ay . AR U V3 FEAT AR (2R R ¥ AT TAE
TERAEIPWM B . 2.6V 2 5.5V & A FESG B foi/n{d i 2
T4 (Li+)H . 375 NIMH Ha it 55 R 2 B SV EBL TR A .
LT F 5 B A 465 Intel X5 AR ] B S 9 26 /R 7 sk (B SR g Y
7Y, Biltn, MAX1586/MAX1587 Y V1 i 4 7E Intel SRS %f
NFVCCIO, ZWE1L.

V1EV2 (VCC_IO. VCC_MEM)
FE/EZ/ DC-DC ¥ #i 75

V14 IMHz F 30 B e e e i e . V1 1 PR W) 0 2 3.3V,

ol — A HL LA IR AR AT IR AT . VIRESS fir =ik 1300mA
{19 B Bk FEL I -

Idle Mode#2Maxim Integrated Products, Inc.fFi#x.

18

V24 & — B IMHz H i B B R e e 4 . MAX1586A &
MAX1587A A V2 B R DC-DC s e g5 1 il B 4 1.8V 5{2.5V,
MMAX1586B R V2 i i & K 3.3VE2.5V. A #iFHI V2
AT R TSN ERE B HE AT VR . V2 BERS S 535 900mA 11
Gik=1:ER/

EREREAIRBMT, X PIFPEE R R A 5505
TPk 5E A9 A PWM TAERE . Fh 5@ DA T =2 1
TP — B, BT UER. FE8 MER(— MK T 30mA)
R, it R A Idle Mode™ (25 PR TAE#5 x#2 B %0%
EE0 AR (NAE 75 B T 3RAR (L R s A HE AT o8 TAE .

IZEZ2-p
P TR0 YA [F] 25 B 4 TO 5 (0 FANIR R 2 AR, 4R
TR [ AR B R R )5 2 SR G BT IS TR AT T
FERCIIE], R b R A S ), LRRELR T B FERRE
TARRUF BIER I PWMAAL ), [F 5B A 7E A
JAEE A (RN 55 — JF 5 J 30 09 I A st 221 ) s 24 Pl Jg L 3 230 T
O3] .

100% &= THE
T SR R R T P B TR) N IR TR 68, R DA AR
TR, W —HHEM, S=HA100%. XA
N R R BT R i b (B R, RE S (B R AL TR
JEERE. X TV, YA N 00mART, HEZELN
180mV5 X T V2, M HAEAHR N 800mART, HEZELN
220mV. HLERRIERS, &ilpigiEMOSFETATH, BLi {5
il ds A MRFET . SRR TAERE, HERE
FRE RN R .

tkEELDO
W v R0 R B TR TR S 4 B2 b, VLA V2 IR AT E A1 3 A LU
R 2ZLDO) &M fa A LA, DU AR A o iz v
TARAR S O . RERLDORERS 4 i 35SmA YRR . M T /3
JARIRLDO, 752K SLPHiK. X4 SLP N &N, NI#HEEFF
ST B E g . PRAR LDO 10 %65 HY L IS Bl 1% B 5 1 3¢
T8 P A e e 1) i 1 LTS — B, v WL o B M L PR Ay
SLPIN R VI FHIV2/RHR LDO i A, 42515 IN & $z.

MNAXIMN




E3. g BEZEANZE]

BBEEEIC (PMIC), iE&FPDAFIEEERIE

V3 (VCC_CORE)FEEZ DC-DC##i55

V3 g IMHz Fa i B e s 34 25 . MAX1586A. MAX1586B Fll
MAX1587A B V3 A $2 1t B3k S00mA AU LI, T MAX1586C
FIMAX1587C U m] $2 ks ik TA B LA -

V3% A @ 2CHR AT RE O AE 0.7V L 1475V 2 [l &, |A]
f25mV. FREME NG EEBEER1V. 5L E1T7
FEOHSY . S0 BT R AT 0 V3 4 HE .

REG3_EBI3& % PWM
PSR EAEEMT, V3R B 53R ARk 58 1A%
MR PWM TAERE . [ 5 AR R T 7= AR B 8
=, 5Tk
R MR (< 30mA)FIPWM3 A FARH- I E T, iR
Fldle Mode (%5 ) TAERBIR mROR, H s UEREN
TR AL R A AT IR 56 TAE . 24PWM3 M &, V3E
PR A 5728 #F A T M s A i o PWML AR X .

LEEFEERS (V4. V5 V6)

V4 (VCC_PLL)

V4R — R R, EIRAE 2 1.3V & 35mA fi#g

HL . VAR VSR ER I R IRH AN INGS, ©— &5

V2R, KONAIKZ) Rim, W] Ja FHMAX1586 B V4, 3K

SO NI AR G . FEMAX1587 b, V4 K V55| N B

Bl K ON4S IR Bh k& ] [|] i s F V4 & VS, 3K 3l A il mT
PR B A1 . T VAR5 VCC_PLLES: .

V5 (VCC_SRAM)

VSR — bR g, $R AL 1.1V A0 B S B R 223K 35mA
B AR . VARIVS SRS R4 () IR Fr A W IN4S, 3

RN ARRETHRRSTERR

WIEERV2. ONSEE, HMEREMAXISSORIVS, HKaih
R U)K B S BT . MAX1587 ) VAFI VS i B i 24 A 76 — &2
F ONAS R BNy i, ] [RIBHERE VARIVS, IR B AR AT
BTN . VSl H 5 VCC_SRAM %E#: .

V6 (VCC_USIM—MAX1586)
V6 N MAXI586 ) — Nkttt gy, $2At 21K 35mA ) 7k
BT . VO L RT FI2C SR ATRE I E OV, 1.8V, 2.5V
3.0V, HEEBEBEROV. TR EERERE, F
S0 BT . VO RR R a4 Y HL IR AN ING, 3
WHEHEZE VL. ¥K%ON6IKSh Ky, [MEEVE, Kl N mT
W H . VOIlH 5 VCC_USIM % #.

V7 EHEEEH(VCC _BATT)

RV S A LA TREGE, s FEROEE, Nl
VIRFF AR MONLNE, HVIATFREEEN, Vil
T — AW HEEMOSFET H 36 A VI ZRBUE I . 24 ON1 g {Ik 8¢
VI R, V7l 5 —A 5 WMOSFET JT 3¢ M
BKBTARHEL IR . VT A4 (it 235 30mA (W 2. ©il
W %% % Intel CPU ¥ VCC_BATT5| .

o T RGN AR A2 5, A BKBTHIVT Iy it 2 AT

F i E FAIBKBTAIVIHME R, WS W& HEB5 V7
Y

NEkZ THIRFE TIEE T
MAX1586/MAX1587 £ fir A Wi T /E#E R BE 08 A5 =

ROR M/ ARG, A0 IR S 2R BE AR A2 50, T
TEIREIN T L 1.

OPERATING TYPICAL MAX1586/MAX1587
POWER MODE DESCRIPTION NO-LOAD OPERATING CURRENT
RUN All supplies on and running
IDLE All supplies on and running, peripherals on 200pA MAX1587,
SENSE All supplies on, minimal loading, peripherals monitored 225pA MAX1586
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. 130pA if V1, V2 step-down DC-DCs enabled
5uA MAX1587 if Vi > DBI threshold;
DEEP SLEEP All supplies off except V7. V7 biased from backup battery. 32uA MAX1586 if VN > DBI threshold;
4pA if VN < DBI threshold

MAXIMN
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MAX1586A/MAX1586B/MAX1586 C/MAX 1 58 7A/MAX 1 587C

3. g,

B &A%

EE’ﬁ%fEIC (PMIC), 1E&FPDAFIEEEREIE

BEEH. ERIESEIIEE

RIESHE

Lk A HLEAR T 2.35VF (B R(E), R ESE(UVLO)H

WAEEMIC. fEUVLOE M P AN T3 o, DARRARH

WA . A S OFASERE235VmARERGT
AR AR

S5 H(RSO)E MR
MR ALY VLT 2.425ViEE, & £ i H1 (RSO) M AR -
VTH VI (24 )3 HIE) sk & B i 4 A (BKBT) Sk $2 {4 L J .
2 IR FIE AL, RSO 54 H A% B o -
D) FERA ML ) b A& T, BURE AR (FEIN
FIBKBT 2 [A] /& AR )

2) FEVEA TSI A I A T, H JR T RS CFE INCRD
BKBT 2 [A] #8 Z R )
3) WER VI KW sl R RS, &bk T2.425V;
4) YFHE A TR (MR,
LV > 24VEF, WEERERAE VT 2.3V )5 LERT 65ms B
JARSO. {EANFE VT 2.3V Viy < 2.4V, VN5 VTH
A, WIRSO 24 37 BV R 1 AN 283k 65ms (W JERS . 56
IR B0 T SE B SR FR T RS e E A 2 R DU V g R
8 SR TAEHLI
ANFRAE VNG VT R AT AT L F R R B B5R AL 1 65ms B i
RSO, M K2 F ~H# . IN5MRIA] #RC AL 5
MREVNLHEA S ETF. T VT5 Vi L a4,
65ms SENT AR AR, 1 H B 2| 4B - H 65ms J5 A4 SR .
ILVT7 #2552 mRSO . RSO AR VI-V6, E1{1H POK ¥
. WRBKBT AL, NMRSOTRLIFAT mBHIRE .
MR N TR AT E i A . MR & {K{# RSO fi
AR E /D 65ms, FH¥VIE N N 13VIEA I E, MRA
EIMAX1586/MAX 1587 i E & Th g

KRBt RARFE R L B s —

DBI. LBI (MAX1586)

DBIATLBI i At iy A FL YR (G % D9 FL i), fih % DBO Al
LBOf . Bt (Vin) O BRI BRIN, Rt

FEAF fih & DBO it . 7EDBIS INFEHERT, #1%4%3.15V

AT BB At w] DB Y FLPEL 43 i e ok e T TR

{H. FELBISINEESZNS, K5 e A% it bl I UGS A T
WEIR 3.6V da] LB i B 4 A8 k5 T T0R -

20

IN
MAXI
MAX1586
MAX1587

100k

MR

0.22uF

L

[2. IN5 MR FIAIRCAERTREBH (R TG 36 ViN -5 V7 L T 21 {TRSO
65ms HY FE IR 2 3L

MAIN BATTERY

N
" MAXIM
13 MAX1586

DBI (1.232V THRESHOLD)

R2
62kQ

LBI'(1.00vV THRESHOLD)

R3
200k

B3, ] — 5 B i B B 7 B B R R RCHE T TR . Bl 2 80K i
E3.3VHIDBII JBRAI3.5VRILBI[ IR F L) BEN TR, W7
HEHSNME ).

3L AL o AR (B 3P YR T R2 K R3) AT ARII 50 5E
DBIFILBITIRR, ¥ F5145% At 5

1) ZEFER3/NF250kQ.

) R1-R3 LB (1_ VDBITH)
VLBITH VbB
3 RO - R3 x( VbBITH iB _ 1)
ViBITH VDB

MNAXIMN




w3 g BEZZEANZE]

BBEEEIC (PMIC), iE&FPDAFIEEERIE

MAIN BATTERY IN
R4 RG MAXINVI
334kQ 500kQ MAX1586
DBI (1.232V THRESHOLD)

R5 LBI (1.00V THRESHOLD)
200kQ

R7
— 200kQ

B4, FUJH 5381 119 £ FH 5 e 15 A1 HEL e L s J SR A BT THR . B
TR DBI IR 3.3V, #LBII IR 3.5V (W T L) FE TR
T R

Hrp Vg HESRAICHM A, Vpp A ZEK 19 5 &L i F
JE. Vigrrg AMLBINIFRALTAE 71.0V), Vpgrry HDBI IR
(JLFRIAE S 1.232V).

3 — 7, LBUMIDBIAR AT FH 0 i) 24> B BELAG AU 20 He
ATV E . Ko FE A L PEL B P 1Y) i EL BEL R R M 250k Q
s T /MAE (B4R R RSFIRT) . 0 e BEL & rb 1) b g LB Pl
PEAATIRE R e %, RO

R4=R5x( Vbe -ﬂ
VDBITH

R6=R7x( Vis -q
VLBITH

U4 FELPE SR 1% B Vg, LBIATTRR A 1.00V. 24 FHLpH sk
P& Vpeiit, DBIfYITRR #1.232V. 7] A4 DBI&; LBl
—PEATIIPR I, T b BR R R A 2 IN RS T
JTEIR .

ISR BKBTHA I, MIDBOAEIEM, H AEPHZS. DBO
W H %3 E Intel CPURYnBATT _FAULT. [F#E, S BKBT
A, MCBOM AERMEH, H AR,

MAXIMN

B ERt %% H (POK)
POK A ¥t F & i, ST RE AR B AR (VI-VOE T
HAEIETTRRES, POK UK . POKREHLVT. 24 fTA i fig
[ %2 e e i o AL T 10% A2 HETE Bl M BsF, POK A R BEHAS .
2MVIFEFR O AR 2 [ iR, s (T — ARk
TP TR, POK ARFE/RRBURTS . ST — MR ERT
FFEFPOK Sz BN ARG, H 482 FEgR i AR EVE RS, Kk ]
B, 4T ER(VI-VE)Ftrht, POKAEL. fndts
AHFEML T UVLOI TR, POK W%, H — B H{KHF
i, HAEVNIEZE IVEHMERFE R R BKBT A #EH,
MPOK ANEAIEA, HoARMEE.

SAbIE a5 A9 FE IR IR HESF

SR AE i 1 HOA LIRS |, Gl H AR W PWR_EN
MSYS_EN. SAkfE KM R HE, MAX1586/MAX1587 i
T ARZHIFAE M. RSB Fg, X 5| R %
#w A~ . ON1. ON2 K& ON6— Mt 5 SYS_EN ##,
MON3. ON4 k& ONSI —fit 5 PWR_EN# . 4 Fali&
fry L RIS, VIERFFHTIF. MAXIS86/MAX1S87 N H#EA
PEATRLJEHER, EFTA ON_f A BAHE, AT PLZE#RERC
Pk, DIV EH RN . Sintel CPURYHLALERE, —RTo
T UEAT AN

EHE BB

Z U e i A (BKBT)TE V1§ 25 I 4 VT #2 & L  .
HEK ERES ] TR A DRSS EESE. %A
A EHl, W BKBT R i@ — N R EEREIN, sERE
B AR ERTE . A el FBKBT & VK # 215
B, B WEHEHSVE &85 .

HiTEEO
PCHAM 2L B ITHE D EHMAXISSTHIREG3, K&
MAX1586 HREG3 FIREG6. 4 Vyi#Eid2.40V UVLOTJBR .
H.ONI1-ON6# 2 /D5 —AMHFeRT, S 7O st L TAE.
R AR A AR, A TR R S, DU AT RS/
ST IR LA
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

sx. flg. BEBEZZEMZLT
BRE f_@IC (PMIC), 1Z&FPDAFIEBEREIE

R2.V3faVe BEOREERA

D5
D7 D6 0=PROG V3 D4 D3 D2 D1 DO OU(-:IF;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 V6, USIM
1 X X X 0 1 1.8 VOLTAGES
1 X X X 1 0 25 [MAX1586
1 X X X 1 1 3.0 ONLY]
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=&l Kig
HBEEEIC (PMIC),

BEHEHNEZR]
‘a"‘*ﬂ:PDA FOEBERE 1E

e

- =

- -=-=->c-- O

tsu:sTA  tHD:STA tsy:pAT

A=START CONDITION

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

E = SLAVE PULLS SMB DATA LINE LOW

é |
:

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

tsu:sto tBUF

J = ACKNOWLEDGE CLOCKED INTO MASTER

K'= ACKNOWLEDGE CLOCK PULSE

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

[E]5. PCHEZNI 17 # L1047

AT HE O R AT SR £R (SDA) K 58 A7 I 4h 2% (SCL) 4 %
FARMEMLECHAEEF a4 . KBS HICHHRUE FE .
MAX1586/MAX1587 A MBLA A, AR E W= 805 5
FHLGE F A RAL ) 3 3h Mgk B RO {4, 774 SCL,
DL VRS e . 85 3 A 1 b R S 14 8 67 RS
(722), SeH EHLFIMAX1586/MAX1587 22 [a] f 3 i1 .
A 3% e 5] B ik X 8 58 R 4R 45 14 START (A) R 1k 4%
{4 STOP (L). &k bE AR F R8N, b — L B & i b
Jok .

F2HIH T SRR VIFIVOR) BT80S . VIFIVOR) Bt
EHHL ST B 1L3VAIOV.

1z &%

f — A~ SCL B 4 &l 4% 0 — S48 00 . SDA F ) S 78
SCL ik i 4 v FELT-HAT L S0 R Ae . SCL Ky il SDA
HL P AL R4 5 5/(2 W START ’?STOP SRR Y4
SRR, SDAFISCL R 12 5 437 1o H3, °F- .

START 5 STOP &1+

M B AT 2SR, SDAFISCL#R AL T e . FhLE
K HSTART 543k JE shid il . START &A% 4 SCL A& -
SDAH & KBk A M =4 /). STOPZTESCL A E . SDA
AR E m Bk A m =R (ES) . AL H R START 54444

MAX1586/MAX1587, DAFEHEHR L HIT4h. @il & %R
N EAE 5 FIRE 5 (19 STOP 44, TR 1L &5 (2 WL &
(7 (ACK)#E43). STOP £t Rk ikt ik .

MAXIMN

L6 N F STOP ¢ Pl f R ik i, MAX1586/MAX15877E
NHERKE SCL 5 ERATHE W IT, B2 T — P START &8 1L,
AR AT R e A% 50 M P R 2 1

EAI(ACK)

r“ﬁiu(ACK)E'**w SRES - BIETZE, A

SR 4 ACK. MAX1586/MAX 1587 75 #21 —

/l\ﬂﬁﬂtai%ﬂ?%ﬂﬁ, AT ESE 9N B E AN BLAR SDA, 7=E

ACKMES. WEMACKAE 5 Al & BA S0 £t 4 . i

AT, SRS R AR, WS B B 1 £t 1%

. EHBAREIN BT, BE&EVNZRE
ERFN L TG/

HiTHb A

Wit & H— A~ START £4-FIRE G 19 7 02 AL RE(FR 3), 2k

FHEsh S B ERE . EZS R, MAX1586/MAX1587
SEFESTART - FRE G A WAL HLHE . SR AT B A L e Hb

ik, — BB DR, SO E
3R 3. BTHBIL
A0
SRAD | A7 | A6 | A5 | A4 | A3 | A2 | AT | i
0 olo | 1o 1]o0o]o 0
1 oo |1t ]o ]| 1|01 0
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MAX1586A/MAX1586B/MAX1586C/MAX1 58 7TA/MAX1587C

3. g,

B &A%

EE’ﬁ%fEIC (PMIC), 1E&FPDAFIEEEREIE

bt F I LSB (KA R AL/ R/W) L. RIWHE /R E
MUEE TS GHERDW NOERE, NINFEREE).
MAX1586/MAX1587 H 2 £ & F 1, Kk, BERRD/W
0.

L S S HAEE , MAX1586/MAX 1587 &7E T — M4
AR SDA, & H—1ACKfES. MAX1586/MAX1587
B P Al gnft ik (F3) . Hibk iz A7-A2[ &, AL
AT I SRAD S5, ¥ SRAD 5GNDE# A% B AL = 0;
¥ SRAD S INFERE NI AT R E AL = 1.

V3% FIF R
i & O Bh AR VI, %JtHEEE:EI’J 2 B RAMP

I 2 ] B9 242 B 2 (Cramp) T 1 - AL R AT RS
FIRCH Bk RN
Vo(t) = Vo(0) + dV(1 — exp(-t/(100kQ CRAMP)))

— LT R, V3 10% 5 90% 1 L JEAR 4L, fiF AE IS )
KR F 22465 I RCIF R F 8. BIan, 24 Cramp = 1500pF T,
BEITR] 23 330ps. XTIV R 13VEAEAL, fr?lmwpstﬁ@
TARR . XM TREREEARRBMAARNE T, 155 WA
T TAEFFHERRSY

HMERAMP S 1) e K HLAE AT DL 2200pF . A5 B K
HAE, MV HAENA S EiREX, HHVIEK
B 5 R, e V3IRE R 2 H 2 A, POK$8/RHL AL T
Fa TG .

RAMP 5| I 52 PR b2 REG3 Ry #E . FBI VAT £ 1.28f5 1
RAMPSi HLJE .

RiTH 7

REHHEE

il VI V2B R, E R ] R R 4
SRS . ERE VI 3.3V, A¥FB1 5 GND# .
MAX1586A Fx MAX1587TA R V2 AT il & h 1.8V E 2.5V. ikt
MAX1586A HIMAX158TA K V2% & 1.8V, AI¥FB25IN
R BEREN25V, ¥ FB25GNDER:. MAX1587B
B V2 AT i 3.3V Ek 2.5V, B MAXISSTBAY V2 &
W33V, A FB25INER:; HikE N2.5V, THEFB2S
GND# .

SRKE VIS V2BEE T i R UM, AR A
BEL i FEs 85 B\ i ) FEL S 0% 3¢ 28 A 2 1 FB i A\ i - FB_ i A fid
F /N T 1000A, Hal DL (FB_ 2 GND)H (R )

24

J100kQ s T /ME , X5 FH T AT 5w i
FLBHL(Rp) -

(M £ FB.)

Ry = RL [(VouT/1.25) - 1]
V3 (VCC_CORE)#i ! B S Al @t I2C #7420, DL25SmV
[BIFEFEQ. TV R 1475V 2 M AT E, WHIEES W H O
BT
PR TE S VA EE 2 13V, SHERE RS VS
MEEE LIV EBEE, VARIVSHES ARG TET .
AR AR VO (VCC_USIM) ) i H Fi i A 3 3 12C B 47 4%
R E MOV, 1.8V, 25VE3.0V. HIEES W H 70
EZe
2 ONL AR & VI TR EEE N, &t kg VT (VCC_
BATDRER VIS HE. 24ON1 M{Rak V18 i R i,
VT4 2 453 L L (VkRT) -

B Rt FE
Bee s 2 e 28 T 5 (9 AR T AR A LR L i A D L
DL R RCHMz2 P 25 .
MAX1586/MAX1587 bt Fs 4 2 e 2R SR 1Y) FUBRFRL I A5 1F R 2
RN RCR, SIS RBE(Lpeay) TTH TG H:
LIDEAL = [2(VIN) x D(1 - D)J/(louT(MAX) X fOSC)

UL@?%MW{EEEWEE{MJ\JI/ZEGE{JlL%mEE,OIL H+DNy
723
D = VouT/VIN
265 ELipEaL, UG IE(E FL BRa i B M 0.5 x Toyr, VE{EF
’E‘EEE(HL)JUEH 25 x Tourvaxy. P UEFE AR P 370 Aok W

PR, HLAUE R R T P AR O o o K i LR
(outvax)) - AR AR T Lipgar, i HUBE R UL AL R,

RS R R ATREM T H IR . ELE TR AN, BRE
FELJRE ] 7 TR ) L e (P 3 0 A PR R SR, Y, X
T RAPIET Lippar, B HEE, iy H B AR R AR aE 152
. B R EEAES K, MREBR SR, s i T
TR ERCE TR, B TR ERRITRES
B

Lo (= N e S N s N O (= R 1 Ry S A i
SRR I e (B FL BRI . [ L ] BB 5 0 S K A i i
2%, DA K (L P JIT 860 00 ) i S 88

MNAXIMN




BB E
DC-DC #4814 i A FEL ¢ AT A FEEARG A FEL e s b g A P
A R E R, R D PR d R I TT SRR . FETT R
WA, ARG N T A IR BB, = BT
Sk LA i AL FEL I
it R A T D SO, PR IE A R R OB E M.
LA ETT SRR TR M BRI . &, Ray
B AL HR AT LU A, HG B g P 2 EL A IR A ESROMT AR
K A = ATBEL AT -

e g s e PR 2 1) o S SR AL
VRIPPLE = IL(PEAK) [1/(27 x fosc x CouT)]
IR A BAERAESR, W Hy B 25 ESR T 7™ A= ) i i 4
WL R
VRIPPLE(ESR) = IL(PEAK) X ESR
B EANE 2407, 65 0 AMEREEE .

HEREEEME
5REG1. REG2 KREG3#MEA XM FHIE S H 4 :
1) %%(H\FB_ECC_), SMEA
2) K BRI, Res
3) RARTHEEEE, Vig (1.25V)
4) BRI EE, Vour, BNV
5) it ERE R, Rpoap=Vour/ILoap
Bt A M 1) 2 B0 R G4
D) B ERCHMEE S, HIHERLoaDp Courth s
2) TR (A A B ST AL A (BAIG T) 1710 Y A %
Fan, X+ REG2, %VIN(MAX) =5V. VOUT = 2-SV&IOUT
= 800mA, MR oap = 3.125Q; X TREG2, Reg = 0.75V/A
&ngA = 87}18
PR Z (- < fogc/10. & 100kHz, SR J5 FHITHE*k
PERACoME:
Cc = (VFB/VOUT) x (RLOAD/RCS) x (gmea/(2n x fC))
= (1.25/2.5) x (3.125/0.75) x (87 x 10°6/(6.28
x 100,000)) = 289pF
PR 330pF, RN B A I L2 MH .
ISR FEAMER I R, DA BRI e ds sk . #ln,
X THIEWB R 12, FIF3%n bR, WHRZE R
Pk AR ES0.03 x 1.25VEL37.5mV . 1222 K Sk UK 5
37.5mV x gmgy, RlIgao = 37.5mV x 87pS = 3.26pA R HLjiT

MAXIMN

3. flg. BABEFEAEZR
BBEEEIC (PMIC), iE&FPDAFIEEERIE

®4. IMEBH

PARAMETER REG1 REG2 REG3
Error-Amplifier
Transconductance, gmEA 87KS 87KS 683
Current-Sense Amp 0.5V/A | 0.75V/A | 1.25V/A
Transresistance, Rcs
5. HEMESHE
COMPONENT OR
PARAMETER REGH1 REG2 REG3
Vour 3.3V 2.5V 1.3V
Qutput Current 1300mA 900mA 500mA
Inductor 3.3uH 6.8uH 10uH
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

Mt Re, DURBBESH G . AN RHSRERCE, Hie
Nk D
Rc = Rcs x IND(PK)/IEAO

Horp Iinp k) A VAR HUBRFILIR . 75 B FE BRI DC-DC e e 2
ANSAE A Lippar,, ) P AR (1 FL O 45 i L LA ) DG 2R0A

IND(PK) = 1.25 X louT
AL F800mA Hirt 7k, # Vi = 3.6V, Vour = 2.5V, N

Rc = Rcs x IND(PK)/IEAO = (0.75V/A) x
(1.25 x 0.8A)/3.26pA = 230kQ

FATESF240kQ . THHFRE, TEXFPROT, BB ARSI
RZAFA], RO EFRERIRE] T (Vi - Vour)/L, 3.6V -
2.5V)/3.3pH = 242mA/ps.

SRIG FIE B R IEB R A, DIMECour RLoap W A ETH R
CeE &

Cout x RLoAD = Rc x Cc

-
RLOAD = VOUT X ILOAD = 2.5V/0.8A =
3.125Q
CouTt = Rc x Cc/RLOAD = 240kQ x 330pF/
3.125Q = 25puF
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

3. flg. BBFEIEAEZR
BEEHEIC (PMIC), iE&FPDAFIEEERIE

l—» BATT

l 011 L
MAIN _|+ 10uF
BATT L g
= IN_|SLPIN
DBI (3.2V OR ADJ) MAXIN
VLo
AND MAX1586
BATT [
LBI (36V OR ADJ) MON PVi
T0 - ?72.&
BATT  TOVI REF STEP-DOWN Lz
PIWM =
R0 R0 g REF e s e
L - m
me< me M L B | O L o Ve
LOW-BATT ~ |0 { s L2k 33
WARNING A — = 1300mA
TOCPU bBO el
nBATT_FAULT
} vi| =
SLEEP FB1
3 100 1
FROMCPU o JOM = PV2 N
sys N T fone >/ on ICT?SBATT
N o STEEWWN { g 4.7uF
SLEEP o REG2 X2
m V2
‘ - L2 Imﬁ VCC_MEM
ol Fm X ° H i T o
pmeRy L WP REG1 OK oo = 900mA
VIVCCBAT o= o A
(ALWAYS ON) 24 y -
kT V2
= SLEEP B2
T0CPU RSO 100 1
V7
IRESET RESET =
23V PV3 —g— T0BATT
65ms
= STEP-DOWN { T 4017?&
RESET INPUT R E&“ﬁ X3 N
PWM3 g m V3
o > i 13 Y vec oo
L= # 10uH T 22uF  07VTO 1475V
uwﬁ = 500mA (MAX1586A, MAX1586B, MAX1567A)
. o P63 900mA (MAX1586C, MAX1587C)
ADJ ON T lj
T0chU pOK S I | o
VCC-FAULT Vive N3 <FROM CPU
P POVIER- ’ INd5 Tov2 PAR_EN
0K
— ED_L V4 >4, VCC_PLL
e 3 L 1.3V, 35mA
5 o BYP W
15000 0 =
REG
— 100k 4 T o0twF
oNd
N5

V5
C22 VCC_SRAM
kT 1.1V, 35mA

TOV2
. »\/6
oot L VCC_USIM
TuF 0V, 1.8V, 3.0V (DEF = 0V)
g 35mA
FROM CPU
SYS_EN

6. MAX1586 #7 j J1 B s (MAX 1587 B0 T — L8158, 2 4L 5] T B i5.5)
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FATEEE22pF
KGR Cour REHitHRe:
Rc = Cout x RLOAD/CC = 208kQ
R, WS iiE IR, Re x Cc A% T075%8
12545 R 0ap X Cour BT, XAETCIFGEERIHR ML T R TG 1E.
IS e A A B KESR, R S
ZESR = 1/(2m x CouT x RESR)
TR ZEsr > fo, WIRHEE 20, R % o 3R & W i
B, SESHBLX RS . IR Zesg < fo, MR i@ CC_
5 GND 2z [A] % 4 1) L2 Cp i E — MRS, HRIHIZE A
Cp = Cout x Resr/Rc
IRV EH Cp < 10pF, U] H: 20

L1 B 7S M i
FE BRI AL DRGSR /NS EE R AR, /]
g IR A, DUEIAMARCHRIRE . b
WRAXATLIAE S, S A As il fEAM2R A, b
(o e 25 2 0 £

R AlES

¥ REAXHEZBIETEE

V3% R AT O B N0.TV £ 1.475V, [8]FE25mV.
A B RE T B S R . W R T BT s N e
A ELBH S 48K V3 L IR T
R2AFIR2S$EAL T —Sudt g5 . AN WS HLBE S, BRI E
K 1ATSV RS, RTAE VIS — S seprfar . &7
JIT 7 FEL BEL 18 B 7 A ) e R S F R 43 1M 1,55V, 1.6V 8k
1.65V . [i] I 4% 20 i L AN 2% 1) () B 54 T 6
BT T 7 V3B — e i FE H A

V3 = V3pRoG + R24[(V3PROG/R25) +

(V3PROG/185.5kQ)]

HAp V3 RshrE g, V3prog A2 “OUTPUT (V)”
BB F G SR TR R . 185.5kQ S FB3 3| B (4 P B EERH .

MAXIMN

3. Kl BEBEZBEAIZR
BEEHEIC (PMIC),

IEE& FPDAFOEBER I

MAXI/N
MAX1586 V3
MAX1587 T TO BATT
T v
= VCC_CORE
X3 1.55V MAX

STEP-DOWN

PWM —‘
REG3

PG3

FB3

185.5kQ

**OTHER R24 VALUES:
R24 = 5.5k, V3: 0.759V TO 1.60V
R24 = 7.7k, V3: 0.783V TO 1.65V

&7, 21 LB R2AFIR2S SR K B SV . BT R, K
B 1475V K2 155V

EMEHBSVIEE

MAX1586/MAX1587 3 4 — /™41y HL L2 322 (BKBT) A g HY
(V7), XEERRE LA X FEMAR N RSB E S .

EEMEM
R AN R (AR T R ) B T SN 6 s . eI
H#%5BKBT##. mCPUMVCC_BATTHtHLAVTRE VI
(AR RE) S (LI . LB 33 TT 16 (o] I 2 HRL Tt AR AT 2L,
HVIHTIFAE 9 DC-DC e #e 4% URIRLDO), A V72 {i
CERTR

EEHEMEECENTE)
AR ARl w6 f HL,  SUTERE FH 55 — i (0 M VCC_BATT
Ji R A FIMAX1586/MAX 1587, WY Fif — A/ NEU Tk —
P (INATAS BT 5, 2] 8 Jr /%) 3% H 7 INMI BKBT
ZIA) . A A O LR, 5000 BRBT AL, 144
DBO. RSO K POK i ZiZHLIRA RERME . AR AR
BKBT e, Mk b4 b ARIEA, HovmBHAs.
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

3. Klg. BEIEHEZ

BEEHEIC (PMIC), iE&FPDAFIEEERIE

MAIN IN
POWETER i MAXIM
Tu D1 MAX1586
; 1N4148 aka7 MAX1587

Vi
o L
L

[E18. AR il O FL M HEE AU 07 7 R (R e 3% MAX1586/
MAXI1587)if #9 BKBT £ %

MAIN

POWER N
T | maam
— MAX1586
e MAX1587

1-CELL + 4-7MFI

Li+ RECHARGEABLE L
BACKUP BATTERY -1
— WFI

B9, 24 T H 775 G, SR — TA] AR R LK A
AHIIF. LVIFRO, g s e s 233V, 1L,
TR IN HJEAE A FE 267, 7R A AN ] HEL b T«

N4148 10kQ

MURATA N
LQHS2C 10H MAXIM
MAX1586
1-GELL BATT X - MAX1587
NiMH = MAX1724
RECHARGEABLE T E7K30
BACKUP BATTERY — e 30V
SHDN |—e BKBT
V7
ap O I__
J_— 10uF 1uF
= T L

B 10. 1l RHNETI#E DC-DCFE B F 1t AT JH — 1 B L it ofe
FRMEA IR, 24 T BN, AT — 1 R R AR
17780 7«
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A] FEEE Li+ & 1A REJtE
PUELS N iPNOE- g/ R 7 E ST C R K2 = 9 & N A LI i
KIOFr sy AT SR i i . 243.3V VIR, " — A
R LB e AR R TT A . BR T LR VT Sh, FEHLALI
I = SN (SR R

AT 7B $2 S (NIMH) & 14 B8t
FE— S RS, BOR B S AR N & Oy Ft . 3
A2, ROy SR B A RO 1.2V, Rt
BN — /N DC-DC S 45 28 (MAX1724), AREAR FL i
HLEFF R 23V, PUaIBKBT (& 10). DC-DC # e #5 i9(%
TAEHR (A 1.5SpA) R vF HRr 4L TAE, [Aik3V BKBT
ROBFAAE . Y BRI EEGER, W — S 5 & AR
XTI TR AR

PCB /G Rtk

K47 APCB AR Ryt Fac Bl i AE M RE U LB 38 . R AR S
FLJL 1 SR RIAT A K FL R B A2, AR A 20 AT RE b 4 17 5
D155 % MG S A Ik 7 AR M s 2k 2 W 1% 5 T R 2
TE— SR, DUR AR/ N Rl i 2 .
MR R I IR IC b i e — .

o4 H I 5k X 4 ST IC, B i RETEBE S FB_5 0.2 3
(Smm)TEE P . W AH FEER AV OF 3637 5) i1 SR A]
RE/IN,  HLARERAS A I o B FB_ X RER S BB T 5. A
KPCBE B 1A sEHl, 1ES WMAX1586 8 MAX 1587 1Al
MR TR

MNAXIMN




3. Flg. BEBEFEANEZL]
BBEEEIC (PMIC), iE&FPDAFIEEERIE

bk =]

REG2 PRESET VOLTAGE REG3 (VCC_CORE)
PART (ALSO ADJUSTABLE) OUTPUT CURRENT OTHER FUNCTIONS
MAX1586A 1.8V, 2.5V 0.5A
VCC_USIM (V6) linear regulator,
MAX15868 3.3V, 2.5V 0.5A LBO and DBO battery monitors
MAX1586C 1.8V, 2.5V 0.9A
MAX1587A 1.8V, 2.5V 0.5A
MAX1587C 1.8V, 2.5V 0.9A
TOP VIEW Bz =sezZ288E ZEEsspscE88E
EEEEEEERE /19 147 146115, 44) 143 142114 1401139138 197,
| | 181 | i 3] RSO
T I S ) LS COt [ ey %] sraD
BKBT[ 20 ¢ i [29] SRAD o7 DT B34] ons
s 128 Pv3 BKBT [ 4} 3] Pv3
vifar 2y s 2] L3
senfs: | ZWLAXL/M 73] pa3 vle 1 ZMAXIM 711 pe3
2 A MAX1587AETL (25 vs stz MAXT586AETM 0] ons
7 WA MAX1587CETL 027 | ngs wls MAX1586BETM ] vs
cc2| gl t23)v4 B2 g MAX1586CETM 28] IN45
POK [ 9 ' 22| ON45 cc2 [1d ' o7l va
SV T {21 ON2 pok i1 e 76] ong
U scL [z 2] onz
R AN WL e 113) 14 115: 161 171 118; 19 20: 21 221 (23] 24
szog=sops P e
= =S 2 % [E L % R
THIN QFN THIN QFN
6mm x 6mm 7mm x 7mm
-+ — g At f=
”.‘:‘#{EI% E3 é"‘z EI%
PROCESS: BICMOS (A5 Sl B £ AV A5 B R, W 2518
china.maxim-ic.com/packages.)
EJEE i) IR MRS
405 JH17% 5 QFN T4066-5 21-0141
48 5| IR QFN T4877-6 21-0144
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http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0141.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0144.PDF

MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

& Rlq. BEBFHNEAZRT
BREE /c (PMIC), iE&FPDAFIEBEREIE
1E1T/7 5
&iTS EITHH i &I T
3 12/08 BIE T SER0H 7th e A H il H JE FE 30 4#8—DBI.  LBI (MAX1586)%k4y 7R i ELBH T35 5K 20, 21
4 4/09 TIE TS0 R/ MEHR. 205_;2723'

Maxim bR E 4

b= 83281548 HREI4mES 100083

£ EREIE: 8008100310

BiE: 010-62115199
fEE: 010-6211 5299

Maxim ANXF Maxim =3 LA SMI FF (T HL 86 G 005, th AR LR AT . Maxim (R B 7E (LA E] . A (T (TR AT BT HE T 16 207 i AR FIHUS B
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