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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,

MR1OGND ..o -0.3V to (ViN + 0.3V)
PV1, PV2, PV3, SLPINtO IN ..o -0.3V to +0.3V
VA4, V510 GND ..o -0.3V to (Vinas + 0.3V)
V6to GND ......... ....-0.3Vto (Vine + 0.3V)
PVItO PG oo -0.3V to +6.0V
PV210OPG2 ..o -0.3V to +6.0V
PVB10O PGS ..o -0.3V to +6.0V
LX1 Continuous Current .-1.30A to +1.30A
LX2 Continuous CUrrent..........cc.coooeeeiieeeieeien, -0.9A to +0.9A

LX3 Continuous Current..........cccooceeeviiviieiieeen. -0.9A to +0.9A
PG1, PG2, PG3 to GND -0.3Vto +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)...........cccovveeeenn.. 2105mW
7mm x 7mm 48-Pin Thin QFN
(derate 26.3mW/°C above +70°C)........ccceoevirininnn. 2105mW

Operating Temperature Range ............. ~40°C to +85°C
Junction Temperature..............
Storage Temperature Range...........

Lead Temperature (soldering, 10s)

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

are at Tpa = +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 55 V
IN Undervoltage-Lockout (UVLO) VIN rising 225 240 255 v
Threshold VN falling 2200 235 2525
Only V7 on, V|N below MAX1586 32
DBI threshold ViN = 3.0V | MAX1587 5
No load (Ipy1 + REG1 and REG2 on in MAX1586 130
switch mode, REG3 off | MAX1587 130
Quiescent Current Pv2 +1Pv3 + IIN + 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 HA
ON1 = 1IN 0.8
REF Output Voltage 0 to 10pA load 1.2375 125 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 < Vpyq < 5.5V,
FB1 Voltage Accuracy load = 0 10 1300mA 1231 125 1.269 V
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, VBkpT = 3.0V, Vi g1 = 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, Vpyq = 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 -180 -2.10 A
PWM Skip-Mode Transition Load Decreasing load current (Note 2) 30 mA
Current
OUT1 Maximum Output Current 2.6V < Vpyi <5.5V (Note 3) 1.3 A
LX1 Leakage Current Vpyi = 5.5V, LX1 = GND or PV1, Von1 = OV -20 +0.1 +20 uA
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 < Vpy2<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 \
FB2 Input Current FB2 used with external resistors, VFg2 = 1.25V 100 nA
Error-Amplifier Transconductance Referred to FB 87 usS
Dropout Voltage Load = 900mA (Note 1) 243 380 mV
) ILx2 = -180mA 0.225 0.375
p-Channel On-Resistance Q
ILx2 = -180mA, VPV2 = 2.6V 0.26 0.425
) ILx2 = 180mA 0.15 025
n-Channel On-Resistance Q
ILx2 = 180mA, VPV2 = 2.6V 0.17 0.275
Current-Sense Transresistance 0.7 V/A
p-Channel Current-Limit Threshold -1.1 -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 <55V (Note 3) 0.9 A
LX2 Leakage Current Vpy2_ = 5.5V, LX2 = GND or PV2, Von2 = 0V -10 +0.1 +10 pA
SYNCHRONOUS-BUCK PWM REG3
MAX1586A, MAX1586B, MAX1587A,
REG3 from 0.7V10 ||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

Error-Amplifier Transconductance 68 uS

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.8V, VBkpT = 3.0V, Vi g1 = 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 11
Current-Sense Transresistance V/A
MAX1586C, MAX1587C 0.55
L MAX1586A, MAX1586B, MAX1587A -0.60 -0.7 -0.85
p-Channel Current-Limit Threshold A
MAX1586C, MAX1587C -1.125 -1.35 -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 < Vpvs_<5.5V A
(Note 3) MAX 1586C, MAX1587C 0.9
LX3 Leakage Current Vpy3_ = 5.5V, LX3 = GND or PV2, Von3 = 0V -10 +0.1 +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 356mA 1.261 1.3 1.339 \
REG4 Noise With 1uF Cout and 0.01pF Cgyp 15 uVRMS
REGS5 Output Voltage Load = 0.1mA to 356mA 1.067 1.1 1.133 \
IN45, IN6 Input Voltage Range 2.4 55 Vv
0V setting (either ON6 low or serial programmed) 0
REG6 Output Voltage (POR Default 1.8V setting, load = 0.1mA to 35mA 1746 18 1854
. MAX1586 - V
to OV, Set by Serial Input) 2.5V setting, load = 0.1mA to 356mA 2.425 2.5 2.575
3.0V setting, load = 0.1mA to 356mA 2.91 3.0 3.09
V1 on and in regulation Vv1
V7 Output Voltage \
V1 off VBKBT
Vi1 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 = Vy1 = 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 88,5 905 925
4 W AXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.8V, VBkpT = 3.0V, Vi g1 = 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
is i LBI = IN (for preset 3.51 3.6 3.69
LB Threshold (Falling) I\/LAX1586 hysteresis is : .( P ) v
5% (typ) With resistors at LBI 098 1.00 1.02
isi DBI = IN (for preset 3.024 315 3.276
DBI Threshold (Falling) I\/LAX1586 hysteresis is : ! (for preset) v
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 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 1, g\ < 7 < 5 5V, sinking 1mA 04 v
Low Level
LBO, DBO, POK, RSO Output Low V7 = 1V, sinking 100pA 0.4 v
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 <VINSS.5Y 16 v
ON_, SCL, SDA, SLP, PWM3, MR,
- ' ' ' ' ' < <
SRAD Input Low Level 28V<ViN<5.EY 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 ys
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
/XU 5
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ELECTRICAL CHARACTERISTICS

(VIN = 3.8V, VBkBT = 3.0V, VB = 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
FB1 = GND, 3.6V < Vpy1<5.5V, load = 0 to 1300mA 3.25 3.35
REG1 Voltage Accuracy \Y
FB1 = IN, 3.6V < Vpy1<5.5V, load = 0 to 1300mA 2.955 3.045
FB1 used with external resistors, 3.6V < Vpyq < 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
. [Lx1 = -180mA 0.3
p-Channel On-Resistance Q
ILx1 = -180mA, Vpyq = 2.6V 0.35
. I[Lx1 = 180mA 0.225
n-Channel On-Resistance Q
lLx1 = 180mA, Vpy1 = 2.6V 0.25
p-Channel Current-Limit Threshold -1.65 -2.10 A
OUT1 Maximum Output Current 2.6V < Vpy1 <5.5V (Note 3) 1.30 A
LX1 Leakage Current Vpyq = 5.5V, LX1 = GND or PV1, VoNn1 = OV -10 +10 pA
SYNCHRONOUS-BUCK PWM REG2
FB2 = GND, 3.6V < Vpy2 <5.5V, load = 0 to 900mA 2.463 2.5637
MAX1586A, MAX1587A, FB2 = IN, 3.6V < Vpy2 < 5.5V,
1.773 1.827
REG2 Voltage Accuracy load = 0 to 900mA v
MAX1586B, FB2 = IN, 3.6V < Vpy2 <55V,
load = 0 to 900mA 3.25 3.35
FB2 used with external resistors, 3.6V < Vpy2 < 5.5V,
FB2 Voltage Accuracy load = 0 10 900MA 1.231 1.269 vV
FB2 Input Current FB2 used with external resistors, VFg2 = 1.25V 100 nA
Dropout Voltage Load = 900mA (Note 1) 380 mV
. [Lx2 = -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
LX2 Leakage Current Vpy2 = 5.5V, LX2 = GND or PV2, VoNg = OV -10 +10 pA
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.8V, VBkBT = 3.0V, VB = 1.1V, Vpp| = 1.35V, circuit of Figure 5, Ta = -40°C to +85°C, unless otherwise noted.) (Note 5)

PDA O£ BE

BB A%
Z2hr

PARAMETER | CONDITIONS MIN MAX | UNITS
SYNCHRONOUS-BUCK PWM REG3
MAX1586A, MAX1586B, MAX1587A,
REG3 from 0.7V 10 | 10ad = 0 t0 500mA 1.5 +1.5
REGS3 Output Voltage Accuracy 1.475V, 2.6V < %
Vpy3 < 5.5V MAX1586C, MAX1587C, 15 +15
load = 0 to 900mA ' '
) ILx3 = -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 < Vpvg <55V A
(Note 3) MAX1586C, MAX1587C 0.9
LX3 Leakage Current Vpy3 = 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 a5 mA
Output Current
V7 Output Current 30 mA
REG4 Output Voltage Load = 0.1mA to 356mA 1.254 1.346 \Y
REGS5 Output Voltage Load = 0.1mA to 35mA 1.061 1.139 \
IN45, IN6 Input Voltage Range 2.4 55 V
1.8V setting, load = 0.1mA to 35mA 1.737 1.863
REG6 Output Voltage (POR Default |1y 1565 2.5V setting, load = 0.1mA to 35mA 2412 2588 | 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 MAX1586 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
) Rising 92 97
POK Trip Threshold (Note 4) - %
Falling 88.5 925
LBI = IN (for preset 3.51 3.69
LBI Threshold (Falling) MAX158.6’. o - ,( P ) Y
hysteresis is 5% (typ) With resistors at LBI 0.98 1.02
/XU 7
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.8V, VBkBT = 3.0V, VB = 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) MAX158.6’. o - - (for p ) \
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 MAX1586 -50 nA
DBI Input Bias Current MAX1586 75 nA
LOGIC INPUTS AND OUTPUTS
LBO, DBO, POK, RSO, SDA Output |5 6 < 7 < 5.5V, sinking 1mA 04 v
Low Level
LBO, DBO, POK, RSO, SDA Qutput V7 = 1V, sinking 100pA 0.4 v
Low Level
LBO, DBO, POK, RSO Output-High Pin = 5.5V 0.2 UA
Leakage Current
ON_, SCL, SDA, SLP, PWM3, MR,
- ’ ' ' ' i < <
SRAD Input High Level 26V<ViN<5EY 16 v
ON_, SCL, SDA, SLP, PWM3, MR
_, , , ) , , < <
SRAD Input Low Level 2BV<ViN<5.5Y 04 v
ON_, SCL, SDA, SLP, PWM3, MR, o
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 ys
CLK High Period 0.6 us
Setup Time Repeated START
Condition 0.6 Ks
DATA Hold Time 0 us
DATA Setup Time 100 ns
Setup Time for STOP Condition 0.6 us

8 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 45mQ.
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)
LIM

loutmax = 2x f(;(l_ 3)
1+ Ry + R o fxL
where:
_ Vour + loutmax) Bn + R1)
ViN + loutwax) (Bn — 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(vax) (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.
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(Circuit of Figure 6, VIN = 3.6V, Ta = +25°C, unless otherwise noted.)
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|
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|
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(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 g 200 g
250 / % s 150 ‘%
€ 20 A 2 100 2
Ll / —
2 s e REG1 3.3V OUTPUT
— = 1 1 1
g 10 g %0 REG2 2.5V OUTPUT
5 /1 3 REG3 1.3V OUTPUT
& 100 L7 REG1 3.3V OUTPUT | = 0 e
50 < 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. SUPPLY VOLTAGE vs. TEMPERATURE
. 1265 -
1040 1 |§ 1.260 o
Ta=+85°C _| g E
oo == / % s :
T = = =
= — T e — = 1250
£ 2
S 40 >~ 5 115
o T—
i3 n-lwe & 120
o Th=40°C z
R B1.235
= &
=
3 w0 1230
1225
25 30 35 40 45 50 55 401510 3% 60 85
INPUT VOLTAGE (V) TEMPERATURE (°C)
REG1 SWITCHING WAVEFORMS REG1 SWITCHING WAVEFORMS
WITH 800mA LOAD WITH 10mA LOAD
MAX1586A/86B/87A toc1, MAX1586A/86B/87A toc1
T ey T " rr———
R - : 50mv/div
Attt 01/ AC-COUPLED
VI [ttt rc-coupLep v ;
VLx1 .. ........ M VLXW . %
R S S G [y S 4 ] soomon
............................................ T 1
; i 0 | S I | Ao
400ns/div 20us/div
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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, VIN = 3.6V, Ta = +25°C, unless otherwise noted.)

REG1 LOAD-TRANSIENT RESPONSE

REG2 LOAD-TRANSIENT RESPONSE
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HB4Y o
3 ’ FB1 %1;25‘;1&’5%%/\0 FB1H:Z GND, W& VI 33VHH; 80 FB1IERZE /NSRS EE, DAk KAtk 4
4 2 BKBT | iyt Ao o AL nl & oM R it i i .
IRFRN VCC_BATT. REAFFE EHLIRS A MR, W v7EZ AR . X2 — A Bl TR RS
V7A LR FFRES :
5 3 v7 1) 24 ON1 57 B VI FREEEE, v7EE vIHih;
2) % ONI MK, B Vi TEEn, v7RE: VBKBTﬁﬁo
6 4 V1 REG1 LR A . HHE:5 REG i FUEE#E . it FB1 % i FE Dy 3 3V S FLBH o] R4 H o
7 5 | SLPIN | viIfl V2iRIREEEA# A . VI V2R R R S A, 58 SLPIN & IN.
5 5 Vo REG2 HLJEAG IS A « E 5 REG2 Mt B fEiEHz . 3 FB2 % e i i LN 1.8V/2.5V (MAX1586A
MAX1587A), 3.3V/2.5V (MAX1586B)5 HiBH AT 4 i .
9 7 FBo REG2 ik Ao FB2iEHEZE GND, BUE V28 2.5V (ITARIS ). H#E IN, #%E MAX1586A Fll MAX1587A
B vositH oy 1.8V, MAXI1586BRY V25t b 3.3V, SEHFAMNBBHRE, DA% e Hofth i b .
10 8 cco | REG2AMET e £ CC2M GND Z |4 SR IR LA 2, DURMETA YT [E 5, 2 L AR AR HE
EBAY o
FLREEZE (POK)HTH o 24 VI-VeHi H i B AR (] — BRI T U 1R, POKIRRIT 8% fr th Ik 4T A T4E
LR 9 4 AR AL T IRTE R A, POK 2BLEBHZS. BV v7 R 1V, POK M AEMSRFFA R .
11 9 POK | 4 REG3TEIHL H M4 is e B BIBRAR AT, POK AR$E /R4 H RACIR A . POK B ARFE/RAEM C Wi Y REG
WWiE, BRIEATA REGIHIE (VI-V6) &R KW, A POKHAK. WH IN<UVLO, W POK 4 M{k. POK AL
R nVCC_FAULT.
12 10 | SCL | &1rh4hfiA.
FATEIR A . 1E SCL IR . SRATHIR L% E REG3 (W) M REG6 (VCC_USIM)fil i FL I,
13 11 SDA | RIMEFECHORZS T, AR E REG3HI REG6, HE/DNA—4 ON_SIINE#HE, DI RTH#A.
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Dual Mode /& Maxim Integrated Products, Inc. I B FF o
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WH 1.8VE 2.5V, T MAX1586B 1 v2 i T K
33VE 2.5V. FTA BN V2R AT DR 4B EL B 815
V3FEER DC-DC e J ik B 25 P A% 4R 408 R 1 mT 4
BRSNS AR (V4. V5K V6) N PLL.
SRAM M USIM H# 3t HL Y5

H T BRARRECIR A T W E SRR, v vl B A 5558
“fRIR” LDO, FEfi B IE# R B A, DURATRE
AR A B . HbThRE R4S &1 DC-DC# i
A HEAT AR ST FF AR A FE T PR R EE e O R
RO GRS AR 22k BT
A1 DC-DCH e R = # 1MHz PWM FF & DL K
AINRSHRANE TG BRI E SR pwM RS, R
ST E Bl pwM B U BT S, DLRRAR TAE R
W, KA A . WA IRTE AR gk T T
YELERER] PWMABLEUT, DARRARSO IS . 2.6VE 5.5V
iy ALY ) ST A B A (i) PRI 37T NiMH FE
HRER SVHLIRHIA

DU FEL R U6 B 65 Intel X AS [ HLR B e on 3k, Bilan,
MAX1586/MAX 1587 v 1 %i i 7£ Intel SCAS X B F
vCC_10, ZE 1.

—

V1R V2 (VCC_IO. VCC_MEM)
FEIEZ DC-DC ¥ s

V1A IMHz B &% R e de . v 1 R W] 300 A
33V, WA AEMSESETRET . VIRET Sk
1300mA M A ZRHL T -

Idle Mode /& Maxim Integrated Products, Inc. HIRTFR

18

V2SR — Bl 1MHz B S B R e s . MAX1586A &
MAX1587A 1) v2 FEER DC-DCHEHgrnl THE h 1.8V Ik
2.5V, 1M MAX1586B B V2R filE H33VE2.5V. A
AR V2RISR FHANEREL B BEAT IR Y . V1 REBS S ik
900mA I T2k B -

ERERFTRREMET, X PR R E e R
JAITH K e K S pwM TAEME . i [ 5 AR oy =
BT RIERE -0, ZTIER. ERAE (—BRKT
30mA)HR T, iR A Idle Mode™ (&5 ) TAERE 2
FIRLEE, A AR AAE 77 BN TR AR I PR IR A A AT T
TAE.

k22
B nYAIE [R5 A TO 7 O DB A R AR, R
TROR . R EU AR TER F IR S5 2 A RTINS [R] )3T
IFo FESLIBIE], R AR R A, R R R
FEbnifE TAEBUT (ARSI PWMAELT ), AP B a
FEREA JA IS R (B 55— I 5 JA 03 69 T S8 05F 2 ) 24 Pl R
FLLEL T Ol S M

100% T = THE
Q0 SR PR R I TE PR IS Y IR TR B8, R DA R Tk
IR, WIFE—E8E, 2=t R100%. XEFE
AN PR 7 30T R i o (RS, B O ol PR R AL TR
RIS T v, H0EER N 8oomARS, HIEZELN
180mV; XMT v2, MMEMEE A 8oomAlt, HEEZ
H}220mV. HEEVER, il piHiE MOSFET # T, It
Wl e ok AMRRE A . 2R R L TR, B
T A0 I S P LR R 5

thAE LDO
B O B R R R e 2 40, v A v2 IR ATl AR A S FL U
REZ (LDO)ZetEfa R AR b A, DA T MACHR 485 5 = fr 2k
FL AR A AR 0 . ARIR LDORE#S % 35smA R . A
TRAKIKE LDO, 724 SLPH{k. 4 SLP A m M, M
BB TF LR IR e 2% - AKHIR LDO (9% B8 138 B A
5 FF I T B IR e e g 00 R R — B0, VR L A
JE#B45y. SLPINA V1A v24KHR LDO A, %215 IN
U

MAXIN
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BEEHEIC (PMIC),

V3 (VCC_CORE) F£/E# DC-DC¥#:75

V3 N IMHz B B B R 2% . MAX1586A« MAX1586B
MMAX1587A K V3w ik 500mA B HE L, 1M
MAX]586C$ﬂMAX1587CJﬂIJT$%{ﬁ%‘L1Aﬁﬁ%iﬁi

V3K 2 BT O 0.7V AN 475V Z A E
[ g 25mvV. FRMEAGFHEEREN13V. dBTEL
BTNy o 2 0 BT Ay 38 v 3 i EL

REG3_LHIZEH PWM
SR TSN, V3R R 85 0 H k50
KM pwM TAER . F [ AR T 7= A 1 50 1
PE—50, STUER.

TR (<30mA) 1 PWM3A TR TFHER T, it
K Idle Mode (&) TAEB IR M, H(UER
TR TR P LR IR IS A AT IF R TAE. 24 PWM3 AR,
VITEAT AT 52k T 4P T AE TR 158 i pwM R (.

ZMRBEERS (V4. V5E V6)

V4 (VCC_PLL)

V4R —NEERERS, BRMEEE 13V & 35mA

I vak v RESRIE AN IN45, B —

W5 voiER. ¥ oN4IKEh hE, Pla M MAX1586 R

V4, RN A W . E MAX1587 5, v4 &

V5 AECE) . # ON4s5 WS A &) [E B S va &

V5, W AR N R B EAT R . Wi vaks S
VCC_PLL##.

%EPDAzfn%” BEFE 1%

V5 (VCC_SRAM)
V5 R — AR A, RO v RS E E Rk
35mA M BRI . VAR V5 MR L2 B IR ST AN
IN45, BHEEZEE V2. ONSE M, F#HBE MAX158611
V5, AR R . MAX1587H) v4 Fl V5 il B
HEE—R, H oNasIEsh N, FFEHERE va #1 Vs,
ISR E AT R . V5IEH 5 VCC_SRAMIEH: .

V6 (VCC_USIM—1X MAX1586)
V6 A MAX1586 1 — MEMER R, #RAEZE 35mA NI
. Ve AN RCBEITHDORENR oV, 1.8V,
25VE 3.0V, HEHEEBEBEEN ov. X FIETTHER
1%, B2 WETHEOES . V6L RN B IR AN
IN6, HHFEESR V1. 4’% ON6IKZ N, ffifE ve, WKz
AR A e W . VeIl 5 veC_USIM % .

V7 BRI (VCC_BATT)

R vigis A LA TRIEERE, B FESmaiE, N
VIIRFFAR. 4 ON1AE, B VIATREERN, v7
3t — A~ EB MOSFET FF e M VIREUFR IR . 24 ON1 WA
5 v R EEEE, vz SR MOSFETJF
F M BKBTIRBUER IR . v7 A2 (23K 30mA 1) 2k B -
Tl HEEHZE Intel CPUR VCC_BATT 5.
MTRENAPWES, A BKBTHM v st &R
[[. &I A BKBTM V7GR, 1HS &G HE M
Hv7 B &5

F1. FERMAS TS IIERR
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 200uA MAX1587,
SENSE All supplies on, minimal loading, peripherals monitored 225UA 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. 130uA if V1, V2 step-down DC-DCs enabled
5uA MAX1587 if IN > DBI threshold;
DEEP SLEEP All supplies off except V7. V7 biased from backup battery. 32uA MAX1586 if IN > DBI threshold;
4uA if IN < DBI threshold

MAXIMN
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&L s /ffl

BB AT

BEE fﬂ/c (PMIC), Z&F PDAFIE BERE 17

PERE TRIERES TIERB T
MAX1586/MAX 1587 7E i A 1 8 T VE L T BE % 28 15 i
AR /N TAEFR T, SRR B R R =,
TAEREFNTE 1.

BIEEM. B RIIEHELIEE

RIEFE

AT 235V (), RESE (UVLO)A

B 1C. 7€ UVLOTE L MK T =BT, DABE

LI T3k . P B O RTEIR R 2,35V IS A LR &%
(I UEEY N

E{7#H (RSO) K MR
Y MRAMEEY v7IET 2425VEF, A (RSO) MK
VTH V1 CYJE BB # 4 B i ACRIE AL TR, 4
BT FIE SRS, RSO ¥ i IRFE -
D TER A ML &R B & T, BIEE REAN (7
INAI BKBT Z [A) ME R );
2) TEWA ML # i i 5 T, FRTRIT R (72 INA
BKBT Z [A]#MZE R4 );
3) AR v G EE AR TSR, A ORI T 2.425V 5
4) BFhE AR i (MR ).
I ViN>24VES, PIERERERFE V7R 2 3V E R 65ms
BRSO, HUR VBT 23V V<24V, BV T

V7RI TR, NRSOS 4  RUBE T A Z 1T 65ms Y FERT .

55 R 0 TG AE S R p TS L A R DA N v R
B IR A9 AR EL I -

WRTE VNS V7 BT AT L BT T 4 23R E I 65ms B
RSO, MIFEM AE 2R . INSMRIE A RCER
HAMRE VN FHREA S BT Kt v 5 v BRI
WM, 65ms BN #ARARL, 1 HHE &% L 65ms/q
A SRR Vv S#MRSO. RSO AN V1-Ve6,
EfTHPOK MM . WRBKBT AHEE, MRSO L& H 4k
TRk,

MR A A TR AN FhE A . MR &K H RSO
HNIER D 65ms, K VIEANE 1 3VIEE I E, MR

AHIMMAX1586/MAX 1587 I HE T fig

KR R AR

DBI. LBI (1Z MAX1586)

DBIFI LB A W% A IR Gl & Vb ), fil’k DBO
1 TBOHH o MHLh (Vi) B R RACI TR AT, KRRk

20

N MAXIV
MAX1586
MAX1587

L

H 2. IN5MRIAIFYRC ZLBT REGH R TE 16 IN 5 V7 L W7 21T RSO

65ms HIFERLIERTEI AL o

MAIN BATTERY IN
. MAXIM
438k MAX1586

DBI (1.232V THRESHOLD)

R2
62kQ

LBI (1.00vV THRESHOLD)

R3
200kQ

Bl 3. JH— B % A R RACH T TR . P2 50k B
3.3VHI DBI TR A 3.5V AT LBII' TR (X L) T 1R, WL
& FSMEHLEH )

HLIth FL A A K fi % DBOMIH « 7E DBIYS INTEHEHT, Hik
315V LT B el il DB B FH 4 48 >k
POEITBRME . 7€ LBIS INGEHN, Kb B Rt E LIk
AN T W EIRN 3.6V WAT A LB Y HLEH 5> &
AR EITIR -

3A-ABEA R A (B 398 R1. R2 K& R3) ] RA[RI A
E DBIFI LBINTBRR, K48 T35 0H5H

1) £ R3/MT 250kQ

2)R1=R3x Vg (1-(1232/Vpp)

3)R2=R3 (1232 x (Vg / Vpg) - 1)

Hep v g MACHMEETIR, Vg ARAHT IR .
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MAIN BATTERY IN
" R MAXIM
3RS 500k MAX1586
DBI (1.232V THRESHOLD)

RS LBI (1.00V THRESHOLD)
200kQ

R7
— 200kQ

B 4. FUJTH 20 17 B B 57T 7 15 B G R 7 e R FE [ TRR « (R
F DBITTRRIZ Yy 3.3V, # LBI ['TIR1# % 3.5v (XM F ) B IR
Toiie FHLE )

F—F7, LBIA DB A ST 24> BB 4 B )
SRR AT E . K A R A E PHL R R 0 T i ER PH I
250k QB /IME (B 451 RSFI R7)o U FELBH 4% HR 1) b i
FLBHL AT B AE AR (A 1 e %, B

R4 =R5 (Vpg/1.232)- 1)

R6=R7 (Vi g-1)

YR E v g, LBIMIIEA 1.00V. 24 M
ki E Vpght, DBIHIIIERA 1.232v. AT X DBI &
LBIZ —#EATI IR B &, mHATREET A ZER IN
R WETTR.
i BKBTH A N, N DBOANEIEM, HAEMEE.
DBOM##i#E# 2 Intel CPUMJ nBATT FAULT. [FIfE, 20
R BKBTW A fHtH, W ILBOM ARIEM, ANEHES.

BIERZHIH (POK)
POK Mt JF ettt , 4 AE M gE R E# (VI—ve) ik
THBREITRE, oKt fk. POKAMM v7. HFH
i BE (Y Fe o i HE PR AT 109% FRUETE BB, POK R
A, 2 V3FEH B O E W HEE 2 R R, 54T
i = DR AR LW, POK NIE /R RACRAS . ST
— A FRER TN POK SZBIAEA, {H 45 R4 ARE
BHEE, KREEHEE. YERER (VI-Ve) LW,

3 lo BBEFZENZE
CvLLPDA FIE BERE 1F

POK K. #nsH ALK T UVLOIIR, POK L MAK,
H— AR PR, HEINEE VIR R A R
ISR BKBT AL, W pOR NEMEH, HAEHEE.

G 4bHE a3 HIE e FIRE IR HE /7

HL T b B 2 B A AR EI S, A ARIE A
PWR_ENMISYS_EN. AR A R IEE, MAX1586/
MAX1587 2t T A Z M FF /4= Hil 51 M. 76 LR Ry F
XEE | JHAR ZHEYOERAE —' . ON1. ON2 & ON6—fi5
SYS_ENi##z, 1M ON3. ON4 & ON5MW—#% 5 PWR_EN
. YH RS EMIEER, VIR, MAX1586/
MAX1587 WHRARFEATHIEHY, HITA ON_fIAW RS
wrml, L% RO, DLk EBEIENT. 5 Intel CPU
MR, — TR AT AN 4 1 o

HHEBHN

ORI A (BKBT)TE VIHEE I vzt &7 i
YR o 30 H K T2 YR R ST A L S S .
REAFFMHEM, W BKBTW#EE M~ HEEES
IN, S5SNI ERIE. A XM BKBT
R VINEZEL, 1§50 EnS vy BT

FirEO
RCHMAR 28 B T O MAX1587/ REG3, LK
MAX1586 ) REG3Hl REG6. 4 INMIT 2.40v UVLOI']
f. H ON1-ON6 2D —A-HEEENT, S T8 O5nr 2L
TAE. YEARERGESERN, frEogew, DR
AT R8I/ N I BB U FEL 3L o
BATE O B B ITHHRL (SDA) XTI B2 (SCL)ZALAL,
KA HER RPCHATFI 4. B4 NR2cs rE.
MAX1586/MAX 1587 A MALERAF, KM E L7 A i i 5
Fo EHL GEF NS BB R L EN R L,
4 scL, PARirEimEcdE . @ik &k S 1 s bk AR S
18 i EhY (W% 2), SEIENLFI MAX1586/MAX1587
Z a8 K E T HI R A I R i & 1R
START (AYHHS IR 4514 STOP (L). Mk B RIEHF N 811,
T — 3L [ 2 B e i v
2P T HRIFE V3FI VeI ERATE . V3T VeIt
B ERHEES R 13V V.
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=3 Mg BENERZL ‘
BIEEIZIC (PMIC), 124 FPDAFIEBERE IE
% 2. V3TAve EO%&mIENHT

D5
D7 D6 |0=PROGV3| D4 D3 D2 D1 DO OU(TVF)’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 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 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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w3 iy EBZIZEAZA]
CvLLPDA FIE BERE 1F

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 INTO SLAVE

E = SLAVE PULLS SMB DATA LINE LOW

§
gx

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

X

1
tsu:sT0 tBUF

J = ACKNOWLEDGE CLOCKED INTO MASTER

K = ACKNOWLEDGE CLOCK PULSE

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

B 5. 12C ARG H AT 1 LI P A

1z &%

B —A SCLI 80 JF %5 — 8 2. SDA R EHETE
SCL B 4t ik o 119 5 B SF- 30 ) A AR FF AR E « SCL K =i i)
SDA F P R FEGIF S (S WWSTART 5 STOP #1F7h
I5)e HBEEARITET, SDAFN SCL I %R 5 = HLF-.

START 5 STOP£14#

LTRSS M, SDAM SCLARL TR F. FHLil
I & H START # M4 KE 8 ifl. START & M4JEFE SCL A
i+ SDAH B ERBAE =4/ . STOPEFE SCL N .
SDA L2 S B AR m £ (Bl5). EHEHBH START
% MAX1586/MAX1587, LLERMEIRLH A,
It R IE AN BG5S FBE IS 045 1k 4, AR Ik (5 5
(B W EANERSY Y. STOP AR L

LR ME] STOP Z& s f iR Hu Ak, MAX1586/MAX1587
EWFKR sCLE BT O, HE T —1 START &
ik, U] RE RS E M 2

KELT (ACK)
NEAL (ACK)ZSE ofin, BRERS - EEELE,
HBJEm I 4 ACK. MAX1586/MAX 1587 FE1%
W — A~ H bk s AR B, I AE SR o A B b R P B AR
SDA, 74 ACKMES. Wil ACKE 5/ &I A M I

MAXIMN

B e . ACRABICER AT, SRR, N
BUAS S B iy A i o 7 B S B e A s O T
S EMLRL R G T AL e

FITHHE
WAL & H— START & HFIRE/E 197 6 MABLHEAE (3% 3),
BEEVE S NSRRI ET. EHE, MAX1586/
MAX1587 % % START &1 FIFHE 5 B9 AL L. Ef AT
BB e, — BRI R iR bk, 8 5L % e
B,
Mtk LSB (RIKARNL)YRiIE /T R/W)HL. RIWHER
FHIEEHRITRIGEE RD/WHN 0FRE, N 1 NFE
R MAX1586/MAX1587 R Fe &7 #5X, Hik,
ZK RD/IW N 0o
RS ML . MAX1586/MAX1587 &TE F —1
B R AR SDA, ZH —1 ACKIE5 . MAX1586/
MAX1587 BB WA A Al gmfe st (323). skt A7-
A2 €, T A1WA HSRAD k# il ¥ SRAD 5 GND %
A E =0; ¥ SRAD S INEZNTEE A1=1-
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BR Mg BB ZIERIIZE]

BIEEIEIC (PMIC), IZ2&FPDAFIEBERE 1E

& 3. BTHbE

A0
SRAD | A7 | A6 | A5 | A4 | A3 | A2 | AT |
0 oo |1 ]o]1]o]o 0
1 oo |1 ]o ]| 1|01 0
Vg R FE

MRS E OB VI, R AR AL A
RAMP FlIHh 2 8] 19 3 B2 (Cramp) Tl HLEAE AL B3
A ERIRC HBORFE R

Vo(t) = Vo(0) + dV(1 — exp(-t / (100kQ Cramp)))
—PERIT SR, V3 10% 2 90% B EAEAL, BT AERT
AR N 22160 RCEFHEF . AT, 4 Cramp =
1500pF i, BEIFE A 330pse AT 1VE 13VEIEL,
ST 1mv/ps A RRE . XT3 E 2T R 2R
BIF, ES WA TAEFRFPEERST
SME RAMP Ui (¥ 5 K FLAE W L 2200pF. AR T
KEGBEAE, W v3B M EDnMFa Lk, HY v3
WA R, V3IRREI HELHREZHT, POKTE/RHE
FEAL TR RS .
RAMP 5| JHISEFR FJ& REG3 Y H:HE. FB3 TR 1.28fFH)
RAMP i FL .

RITH 5

REHHBIE

fid vi &k vo B AW ER B E, B8R ARG E
ATV . BERE VLN 33V, A FB15 GND&EH:.
MAX1586A % MAX1587ARY V2RI TR E A1.8VE 25V, E
# MAX1586A Fl MAX1587AM V2% E A 1.8V, Al
FB2 5 IN#E#:; ZREN 25V, H FB25 GND#E#.
MAX1587B Y V2RI T gk 33V EL 25V. EH MAX1587B
B V2UBEE 33V, AT FB2 S INEE:; B EN 25V,
¥ FB2 5 GNDiE# .
ALK viEl Vo EONTIE R RSN E, R
FELRH 4 i e M B H R 3% 42 8 A Y FB I AL« FB_ i
AmE G /NT 100nA, T LLESEKN (FB_ 2 GND)
FLFH (Rp)M 100kQEHE/IME, )5 H4% F 15 & (i
HEFBOMM Ry):

Ry =Rp [(Vour/125)-1]
V3 (VCC_CORE)fii i FLE AT 12c 4780, DL 25mv
[EFAFE 0.7V 2 1475V Z TR E, HHIES W AHET7#
1 %855 o

24

eMERREAY vaROEE E 13V R, KMERIERS Vs
PAEE 1 AVvEHBEE, vafl vsEEYREEE T .

SMERIESR Vo (VCC_USIM) I 12C 474 AR &
OV 18V 25VE3.0V. HEIHTHES W FE 7720355
Y ON1 KA K& VIATRIEEE N, LERESH v7
(VCC_BATT)IRES VImHEE. 24 ON1 Ikek vi#H
FREJERER, v7 U2 &0 Bl (Veker) o

BRI

P s 2 f b T 0 F) B I0 1A FRL L i A A L i D R
B LAK RCHME M2

MAX1586/MAX 1587 W F i 48k 25 75 1% 25 1) L FL i 45 1
TR AL AR, AENABE (Lippa) WH T
A

Lipear = [2(ViN) x D(1 - D)1/ (IoutmaXx) X fosc)
DL b e e e (i FRLRRFRLIAL N 12 M B P, HP D
HhE L

D=Vour/Vin

él/i\/—\rﬁ LIDEAL’ mum%m%ﬁ%@éi&%{ﬁﬂﬂ 0.5 x IOUT’ ﬂl%ﬁ
HLBHLILINCA 1.25 x Touravaxye P IE LT ATHEL il it
UG R JRR RO, EL 01 L U P J R R 1o A K i LU
(IoutMaxy) s FTELERAIRT Lippap B9 HBERICCRCE,
kA KT RE M B . TER E AT, BR
{147 BB T R AR 1% B JRR (BT P 0 2 R Bk oK . 1R
MTRAPET Lippar, BV FEEE, i i FIReE A fe
BE e HRERED K, WEBER A, @H
BT B R L B 5 R AR T R, B T AR LR
T HE = I RLE
BRI FRLEE A BN BB S, (B R 4R e 3R
it i N O W S v s A s X R N
A, DA B W R 3 T 155 00 ) o 50

AL E
DC-DC i  mH A i A P28 T LA B R B P 9t s KL At i A
PR RO e LA, D AR O T R R . A
TFRBET, i ARG/ T AR E T,
R AT O HRLIAT S 1 3 i AL L O
it PR RO O, R R A R E .
HHEATETF R T B LI R A BRI Mk, R
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Y SR AHAT UG, Hh R R A A R KR ESR
A (6K P e APEL 37T o

i R 2t P A B s B S A -
VrippLE = ILPEAK) [1 / 27 X fosc x CouT)]
R BARABKE ESR, WHAZA ESRI AR
SO LA
VRIPPLE(ESR) = IL(PEAK) X ESR

ARG E LMY, HS W AMEREEE R

HMERFEEM
5 REG1. REG2 X REG3#MEH RN FESH B4
1) BS (M FB_ZE CC_), gmpa
2) ki R A BB, Reg
3) R E, Vig (1.25V)
4) BRI EIE, Vour, BV
5) i S, Rioap = Vour / ILoaD
B A M) S B AL TR AT 45
1) WEH RCHMEFE R, #H Ry oap Courth At
2) W ] AT ST AU R (BURT ) 1710 A9 TF AR
figm, ¥ REG2, # Vinwax) = SV~ Vour = 2.5V K

Tout = 800mA, M Ry gap =3.125Q; X T REG2, Rcs =
0.75V/A B gmgp = 87pSe

TR RE fo < foge / 100 8 100kHz, AFFIHHE
HMERA CofE:
Cc=(Vrs/ Vour) x (RLoap / Res) x (gm / 2n x fe))

=(1.25/2.5)x (3.125/0.75) x (87 x 106/ (6.28 /

x 100.,000)) = 289pF
Y 330pF, RIERHZIL AR IEHL A (E .
A SRR AME P R, DA 2 W) B Bk . flan,
IR F B K R, i 3% RIS, iR
R AREE 003 x 125V 37.5mV. BREB KR
KI5 37.5mV x gmpa. B Igao = 37.5mV x 87pS =
326p AR IR T Re, DARROERRSIG 4. W F R
R (H, 1502 BBk kAR e iy ZoK

Rc =Rcs x IInppk) / IEAO

Horf nppk) HIEERLERT . TEREER DC-DC ¥ #Heds
W TNSRE T Lippar, V) ER A (L R i R I 56
EYSR

Inpepiy = 125 x Iout

w3 iy EBZIZEAZA]
CvLLPDA FIE BERE 1

4. MESH

PARAMETER REGH1 REG2 REG3
Error-Amplifier
Transconductance, gmgA 87uS 87uS 68uS
Current-Sense Amp 05V/A | 0.75V/A | 1.25V/A
Transresistance, Rcs
5. HEIMZSHE
COMPONENT OR
PARAMETER REG1 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 22F 22uF 22uF

H X T 800mA K 7Ek, # VN = 3.6V, Vour =25V,
Iy
RC = RCS X IIND(PK) / IEAO = (0.75V/A) X
(1.25x0.8A) /3.26pA = 230kQ
ATESE 240k Q0 ETER, FERXFELT, HELAR
il Rz, RO EFHREERAE] T (VN - Vour) /Ly 5K
(3.6 -2.5)/33pH = 242mA/ps.
SR )G FR IR R B A, DUE Coyr Rpoap AU
Rc Ccl?g){—:‘\:
Cout x Rpoap = Re x Cc
il :
RLOAD = VOUT X ILOAD =25V/08A =
3.125Q
Cout =Re x Ce /Ry oap = 240kQ x 330pF /
3.125Q = 25pF
FATESE 22pF.
RIEFH COUTXE%)]"H‘%: Rc:
RC = COUT X RLOAD / CC =208k
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EIZ|C (PMIC), 124 F PDAFIE BERE IF

%/:/\

A% ET

l—»sm
l T o1 L
AN _|+ 10uF
BAT T g
= N_|SLPIN
o_foBiG2vORADY o IAAXKIM
AND MAX1586
BATT [
LBI (3.6V OR ADJ) MON il
0 P
BATT  TOVI REF STEP COWN T
RI9< R20 C‘?L REF Feer vaf
01l ; LYY Vi
Mo Me L o | ON b s veco
LOW-BATT ~ &0 —{ 33uH 2w 33
WARNING - — = 1300mA
TOCPU DEO l
WBATT_FAULT ¢ [
} vi| =
SLEEP FB1
3 LDO 1
FROM CPU ON1 = po| TOBATT
SYS_EN N2
o N tma
- o STEP-DOWN _{ L ayr
SLEEP P N
o REG2 02l A~ v
‘ BKET L2 T VCC_MEM
i [T o —© 6.8uH 2uF 25V
BACKUP —— 1°2 2 reet ok L 300mA
garTeRy L WP " PG2 - "
V7, VCC_BATT - . .
(ALWAYS ON) Coq—— =
W T y -
, = s SLEEP FB2
T0 GPU R LDO
NRESET %
PV3 T0 BATT
_ = STEP-DOWN T 40174 F
MR PWM =
RESET INPUT m— REG3 e
PWM3 = |~~~ V3
s | P 3 o Voo cone
Rs = _{ T g0 07vTO 1475
By = 500mA (MAX15864, MAX15868, MAX1587A)
ow 2 PG3 900mA (MAX1586C, MAX1587C)
ADJ oN T lj
T0 CPU POK f T 88
VCC-FAULT ViVe ON3 ~aFROM CPU
}— POWER- IN45 Tov2 PWR_EN
0K T
— \EL Ve V4, VCC_PLL
Bap 03 L 13V, 35mA
[ 100 b W
1500pF —— REG c0 =
= 100k 4 T ootyr
1 on4
ONs
I
v
2 VCC_SRAM
W 1.1V, 35mA
L 10w
>\
co1 L VCC_USIM
W 0V, 1.8V, 3.0V (DEF = 0V)
= 35mA
FROM CPU
SYS_EN

6. MAX1586 #4780 1/ JTT HE i «
26
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WEE, WA IR SR, Re x Cc RFHT 075
2 1251 Reoap x CourPI], XTETCAEERRME TR
.

ans R A AR ESR, W S IAE

Zgsr = 1/ (2t x Cour x Rgsr)

W Zegr > fo, IR 20, F 0 2 s2R A 0k
EE;Zé\’Hd—, ?k%&mﬁﬁ’%ﬁo ﬂu% ZESR < fC’ mﬂﬁiﬁi‘i
CC_Y5 GNDZ [AEHM A Cptie — Mk, HKiHIZ
Fa.

Cp=Cour Resr /Rc

RIS Cp < 10pF, UL ¥ H 200
L s i s
TEBR AU AL AR B A 5 L SR M B /N A (A
AT I R D R A, DA IAME RCHY RTE. B

LR A AT LUA i A ANl 6 £ RAINF,
I T {68 I 25 0 2 T %«

Rz s 2

YV REAXGEIELE

V3 A BT R E N0TVE 1475V, [AIFE25mVe.
AHUE T R T B AR R . AT 7 T s i
AL BH SR K V3 EL RS
R24AFIR25 4L T — 2425 o G AR, k%
HN1.475VEHES, WTE V33 B R — LR SEPR .
B 7 s BB E = AN R R EES 5 155V,
1.6VEX1.65V. [l &2 it F 2% (8] (7] B 258 T 38 00
B 7 iR v3aE— R R N
V3= V3PROG + (R24[(V3PROG/R25) +
(V3prog/185,500)])

Hrpva hSEbR H B, V3prog N 21" OUTPUT (V)"
E B R G gm AR R . 185,500 M FB3 51 B P B
FELBH -

HEWEMBSV7EE

MAX1586/MAX1587 45 — 4y Rt ZEH: (BKBT) M i
(v, XEBEHE DURTE I 7 R T S FORE I RGERD
B

%EPDAzfn%” BEFE 1

MNAXI/N

MAX1586 V3
MAX1587 —¢— T0BATT
€T v3
= VCC_CORE
3 1.55V MAX

STEP-DOWN

PWM —I
REG3

PG3

FB3

185.5kQ

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

7 it LB Ro4 FIR2S B4R KA HL RS . A N, 'Kk
BHE 1 475V K E 1 55V,

EEMEM
T4 A AN AR E . (A ST ER R (9 7 U 6 . FRER
WHEHS BKBTE. M CPU 1Y VCC_BATTHHLE v7
KB VI RS A MBI, MBS TS IS R
WEA R, H viHH (HEWM DC-DC 7 o iR ik
LDO), A V7HAHJE .

TEMEM (BETERTE)
ARAAE A, e A% — M m M VCC_BATT
T EF R MAX1586/MAX1587, NI —4~/NEY
TEZARE (IN4148 AL S, WE 8AT/R) FEHAE IN

1 BKBTZ[8]o A a5 HUA, 562006 BKBTHEH,

(4”5 DBO~ RSO M POK ¥ ZiZ LA REES: . AR
Xt BRBTHERE, NIx Lk feAERIER, HOARZ.

RIFCHE Li+ & HHHE M
T SR SR H K ) A T AR T HL I R B OR S, ] R
FE ofirmrv FEHRA . % 33V VIARET, W H—
A ERIBCHL P & AR B A I T . B T A v74h, T
P FEL b ] R A At FEL VR (A
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B30 g BEBNZEAIZET
=1

BIEEIEIC (PMIC), IZ2&FPDAFIEBERE 1E

MAIN N
POWER Mmaxim
T m% MAX1586
L e siar MAX1587

V7
e
L

[ 8. LAl i SR E B w0 I E (K94 MAX1586/
MAX1587)i1 1) BKBT ##%-

MAIN
POWER N
T [ mmam
= MAX1586
1kQ MAX1587

BKBT

1-CELL +| 47MF
Li+ RECHARGEABLE L

BACKUP BATTERY l —1v
= YT

B 9. 24 T 7 A G, R — 15 A] L £ L £2 K HY
HULIFE. G vIARN, A% BT E 3.3V, WA,
AR IN HEJETE G R SR, R AT IN 3 5] 7t T H o

10kQ
1N4148 WA
POWER
MURATA IN
LOHS2C 10l 4 7 MAXIM
; MAX1586
1-CELL T (AT LX MAX1587
RECHARGETI;\AL';_T_ = | Maxz
BACKUP BATTERY — EZK30 3.0V
SHON —e BKBT
V7
an U |__
N 10 1uF
— uF i
= Tr L

A 10. #19 R ML) F DC-DC F e T, o Ji— 15 B it %
A G 24 F A ZE, ] 5 & e E X
HL AT T .
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A 7B 25 (NIMH) & 8t
- R, TR AR A RMIE NG, W
TR 2, Ry M T R A T R (YA
12V. Mt —/NUF K DC-DCH#4E (MAX1724),
KRR EA R 3v, im BKBTHHE (B 10).
DC-DCH e 43 AR TAE LR (M 1 .5pA) FUiF Hifr sk
TAE, Ik 3V BKBTAVEAETE. X F IR, 1l
3k — A ER I FL L e A A o Ll A AT VR A FE L o

PCHR R4

R0 PCHAT Jax T L i A e U 2. kAR R iE
SEHLT A S A FAT AT K FL L A%, AT 6 UL AT R b i
Bi. WIS H MG S A kLM 22 V1% 5
VR 2 AE — s Rz, DURIAT AR /) Hi Y5 HEL 3 119 52
W SEE, HEERIEE ICAEREE —E.

MK LR R AR 5 520 1C, FRIFRETEREES FB_SIM 0.2
Yot (Smm)TEFE o R S EEE dv/de FFIRTT 8B
SURATRE N, HAT SR 10 R HC 0 B FB_3X B 9 1 B 9T
. HR PCHRTEEERIAN RSB, ES I MAX1586 2K
MAX 1587 WA AR B8 9k

MAXIN
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IT)&- {El Eﬁziﬁlp\li]/igﬂg
BIEEEIC (PMIC), & %LPDA FOE BERE IF

bri%iifea)

REG2 PRESET VOLTAGE REG3 (VCC_CORE)
PART (ALSO ADJUSTABLE) OUTPUT CURRENT OTHER FUNCTIONS
MAX1586A 1.8V, 2.5V 0.5A CC.USIM (V6)
VCC_USIM (V6) linear regulator,
MAX15868 3.3V, 2.8V 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
TOPVIEW SEEsE3288K 335822288
140} 89 38 17, 561 35 34 33 2131 o 4T 615 44 1311421 41140391138 37
| N LB ’f] 36] RSO
FBI| 11 © ooy 130 RSO o B 35| SRAD
BKBT| 2! 129] SRAD FB1 [ 3! ] o
v7 |3 i28]pvs BKBT [ 4! 331 Pv3
v [4 . i IDE v s ] Lx3
SLPIN [ 5 MAXIMM | Glees wle MAXIMN 31] pas
V216 MAX1567AETL A NG SLPIN [ 74 MAX1586AETM 0] ons
Feo [ 71 MAX1587CETL (24| ngs wls MAX1586BETM 7] vs
co2f 8! s f v FB2 [ . MAX1586CETM 28] a5
POK| 9! 122 ] ON45 cc2 [0 2r]va
SCLfi0} oot {21 on2 pok [T e 26] ona
scL [z 2] one
A1} 12 13 114) 115, 16, 17, 118 119, 120, 13 A4 5 6l 71 A8 g ol o1l oot 3! od
=sssgzeope —
= £® BEBESE=ZERER
THIN QFN THIN QFN
6mm x 6mm 7mm X 7mm
- L
BH1ES

TRANSISTOR COUNT: 13,958
PROCESS: BICMOS
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EE//ﬁ 2] IC (PMIC)

é‘é? PDA FuEBE

Z2hr

=+ =
#HEEL
RBE TR A A9 B8 R AT e A BT AR, I it p9 B3 4 EL(E B, 157 1 www.maxim-ic.com.cn/packages. )
n
a
w
D2 ©
D G b ?(
/A DI2 ke |— D272 —1 I— LQ
PIN #1 N PM § 1 L0, A GZD
. N uuuuuuuuuu/ x z
1 = ) =1 E
2 ] 2
3 / i = 53 EJ/Z E
= [ l @]
+ - E NED) X ] _% . + - = ¢ e
=2\ (=
{ B ) o
=V =
I iy =4 t = ’
| ! | /' E_’_'_ll(_
\
Ii'l DETAL A i _: . —":r
(ND-1) X E} \
JOP VIEW : : DETAL B
TAl BOTTOM VIEW
" €= EE—
11 = CL
Io I G ¢
[! } = | (R 19 OPTIONAL)
PKG. CORNERS ONLY (4x) T ! | T
APPLICABLE TO .4mm PITCH PKC. ONLY TAL A L )J HE i N
| 4
I VI w \TEMINAL P —/
EVEN TERMINAL ODD TERMINAL
//|o-10|¢c
&l A
9,
(DRALLAS /I AXI/VI
SEATNG PROPRIETARY INFORMATION
PLANE TME: PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.. Smm
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=B ffE /
BIEEE|C (PMIC), 1&

« RBEHEAZAI

PDA O£ BE

Z2hr

HERE (1)

A B FORHR A 0 B R AT RE A SR ARG O A, AR Al (9 4 4 E45 B, 1 75 1 www.maxim-ic.com.cn/packages.)
COMMON DIMENSIONS EXPOSED PAD VARIATIONS DOWN
BONDS
PKG. 36L 66 4L 6x6 48L 6x6 PKG. 0z £z ALLOWED
SYMBOL | MIN. | NON. [ NAX. MN. | NOM. | WAX. MIN. T Nom. T Nax. CODES MIN. [ NOM.| MAX.| MIN. | NOM.| MAX.
A 070 | 075 | 080 |07 | 075 | 060 | 070 | 075 | 0.80 13666-1 [3.60 [3.70 | 5.80 | 3.60 | 3.70 [ 3.80 | NO
Al 0 | 002 [ 005 o [o02 [ oos 0 - | 005 13666-2 | 3.60 [3.70 | 3.80 | 3.60 | 3.70 [3.80 [ vES
A2 0.20 REF. 0.20 REF. 0.20 REF. T3666-J3 | 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80 NO
b 0.20 4.25 D.3D 0.20 0.25 0.30 0.15 020 Q.25 T4066-1 | 4.00 |4.10 | 4.20 | 4.00 |4.10 | 4.20 NO
D 5.90 8.00 6.10 5.90 6.00 6.10 5.8D 6.00 8.10 T4066-2 | 4.00 |4.10 | 4.20 | 4.00 | 4.10 | 4.20 YES
E 5.90 6.0D 6.10 5.80 6.00 6.10 5.80 6.0 8.10 T4066-3 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20 YES
0 .50 BsC. 050 BsC. 040 Bsc. T4066—4 | 4.00 [4.10]4.20 | 4.00 |4.10[4.20| NO
k 0.8 - - 105 | - - ]025 | 035 | 045 T4066-5 | 4.00 [4.10]4.20 | 4.00 |4.10[4.20| NO
L 045 | 055 [ D85 | 030 | 040 | 050 [040 | 050 | 060 T4866-1 [4.20 [4.30]| 4.40| 4.20 | 4.30 | 4.40| YES
L1 - - - - - - 0.30 0.40 0.30
N 36 40 4
ND 8 10 12
NE 9 10 12
JEDEC WiJD-1 WlD—2 -
NOTES:

3. N IS THE TOTAL NUMBER OF TERMINALS.

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.

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

ADIMENSION 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.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1.
10. WARPAGE SHALL NOT EXCEED 0.10 mm.

PROPREETARY INFORMATICN

DRALLAS /N AXIVI

"APPRQVAL

TME: PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
DOCUMENT CONTRCL NO.

21-0141

E A

MAXIMN
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B Ml ABEHEAZE]
BIEEIZIC (PMIC), 124 FPDAFIEBERE IE

HERE (1)

B SRR M (1 3 3 & AT RE AR

AT MR , ATl 93 4M(E B, 57 1% www.maxim-ic.com.cn/packages.

&
2% D2 Ll
A =
° ¢ ~||—b FCRCAR L
A D/2 2x K T fe— D2/2 =1 A @I
PN 41 [0.18]C|B /—PlN # 1‘I.D. F
LN ELELLELLLLL iz s
1 — = : 1 <~
2 = 2z Al
3 Ef2 5 s &
] — E2/2
= [ '
Bl — + -——a) 1 E NEDXE] —=— + 4 —= ¢ E2
= o
= —
(=] ) =
| \\_El/_ | ,/"‘-»q l
/ || o
_'1-_ ]
D DETAIL A —IE“‘_ |
I (ND-1) X £ |
DETAIL B
DETAL 8 R
L & G
(R IS OPTIONAL)
1 I
T T L1 _l DEI! E 1 ; ] ! 1 ! E
PK8. CORNFRS ONLY {4x} 4 ! |
APPLCABLE TO .4mm PITCH PKG. ONLY \TERMNAL » _/
EVEN TERMINAL 0DD TERMINAL
//10.10]|C
{
X ,
==t |0 4 BRALAS AMLAXIVI
Al A< | pROPRIETARYINFORMATION
SEATING T PACKAGE OUTLINE
PLANE IDE_VIEW 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
—_— T
| 210144 |0 |4
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