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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............ooo -0.3V to +0.3V
V4, V510 GND ........ccoeeei, .-0.3V to (ViNngs + 0.3V)
V6toGND .................... ....-0.3V to (Vine + 0.3V)
PVItO PG -0.3V to +6.0V
PV210 PG2 ..o -0.3V to +6.0V
PVBtOPG3 .. -0.3V to +6.0V
X1 Continuous Current .....1.30A to +1.30A
X2 Continuous Current..............ccccoeiieiiiiiiiiee, -0.9A to +0.9A

LX3 Continuous CUIrent.........cccoviiiiiiiiiiiiieen -0.9A to +0.9A
PG1, PG2, PG31t0 GND.......ooiiiiiiiiicc -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).......cccccoorieinrnnn. 2105mwW
7mm x 7mm 48-Pin Thin QFN
(derate 26.3mW/°C above +70°C).........ccccveeeeeenn... 2105mW

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

Storage Temperature Range ............cccccoooeveen.

Lead Temperature (soldering, 10S) ........cccocevviiiiiinnnn. +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 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 225 240 255 v
Threshold VN falling 2200 235 2525
Only V7 on, Vin below | MAX1586 32
DBI threshold VN = 3.0V | MAX1587 5
No load (Ipv1 + REG1 and REG2onin | MAX1586 130
switch mode, REG3 off | MAX1587 130
Quiescent Current IPv2 +1Pv3 + lIN + PA
ISLPIN + lIN45 + REG1 and REG2onin | MAX1586 60
lIN6) sleep mode, REG3 off MAX1587 60
MAX1586 225
All REGs on
MAX1587 200
ON1=0 4
BKBT Input Current PA
ON1 =IN 0.8
REF Output Voltage 0 to 10pA load 12375 125 1.2625 \
SYNCHRONOUS-BUCK PWM REG1
REG1 Voltage Accuracy FB1 = GND, 3.6V < Vpy1< 5.5V, load = 0 to 1300mA 3.25 33 3.35 \Y
FB1 used with external resistors, 3.6V < Vpy1 < 5.5V,
FB1 Voltage Accuracy load = 0 to 1300mA 1231 125 1.269 \
FB1 Input Current FB1 used with external resistors 100 nA
Error-Amplifier Transconductance Referred to FB 87 uS
Load = 800mA 180 280
Dropout Voltage (Note 1) mV
Load = 1300mA 293 450
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 3.6V, VBkBT = 3.0V, Vi B = 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
) 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, Vpyi = 2.6V 0.15 0.25
Current-Sense Transresistance 0.5 V/IA
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 < Vpyi <5.5V (Note 3) 1.3 A
LX1 Leakage Current Vpy1 = 5.5V, LX1 = GND or PV1, VoN1 = OV -20 +0.1 +20 pA
SYNCHRONOUS-BUCK PWM REG2
FB2 = GND, 3.6V < Vpy2 <5.5V, load = 0 to 900mA 2463 25 2537
MAX1586A, MAX1587A, FB2 = IN, 3.6V < Vpy2 < 5.5V, 1773 18 1807
REG2 Voltage Accuracy load = 0 to 900mA vV
MAX1586B, FB2 = IN, 3.6V < Vpy2< 5.5V,
load = 0 to 900mA 3.25 3.3 3:35
FB2 used with external resistors, 3.6V < Vpy2 < 5.5V,
FB2 Voltage Accuracy load = 0 16 900MA 1.231 125 1.269 \
FB2 Input Current FB2 used with external resistors, VFg2 = 1.25V 100 nA
Error-Amplifier Transconductance Referred to FB 87 uS
Dropout Voltage Load = 900mA (Note 1) 243 380 mV
) ILx2 = -180mA 0.225 0.375
p-Channel On-Resistance Q
ILx2 = -180mA, 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 VIA
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 <55V (Note 3) 0.9 A
X2 Leakage Current Vpy2 =55V, LX2 = GND or PV2, Vonz = 0V -10 +0.1 +10 uA
SYNCHRONOUS-BUCK PWM REG3
MAX1586A, MAX1586B, MAX1587A,
REGS from 0.7V to load = 0 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
AXI/W 3
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 3.6V, VBkBT = 3.0V, VLBl = 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
) [Lx3 = -180mA 0.225 0.375
p-Channel On-Resistance Q
lLx2 = -180mA, Vpy3 = 2.6V 0.26 0.425
) [Lx3 = 180mA 0.15 0.25
n-Channel On-Resistance Q
lLx3 = 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 -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, VoNg = OV -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 35mA 1.261 1.3 1.339 \
REG4 Noise With 1uF Coyut and 0.01uF 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 = 0.1mA to 35mA 2.425 2.5 2.575
3.0V setting, load = 0.1mA to 35mA 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 = Vv1 = 3.0V 100 200 mV
V4, V5, V6 Output Current Limit 40 90 mA
BKBT Leakage 1 pA
OSCILLATOR
PWM Switching Frequency | 0.93 1 1.07 MHz
SUPERVISORY/MANAGEMENT FUNCTIONS
) Rising 92 94.75 97
POK Trip Threshold (Note 4) - %
Falling 885 905 925
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.6V, VBkBT = 3.0V, VLBl = 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
isi LBI = IN (for preset 3.51 3.6 3.69
LBI Threshold (Falling) I\/LAX1586 hysteresis is . .( p ) y
5% (typ) With resistors at LBI 098 100 102
is i 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) 225 2.4 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 | 5 &/ < 7 < 5.5V, sinking 1mA 0.4 v
Low Level
LBO, DBO, POK, RSO Output Low V7 = 1V, sinking 100pA 04 N
Level
LBO, DBO, POK, RSO Output-High Pin = 55V 0.2 UA
Leakage Current
ON_, SCL, SDA, SLP, PWM3, MR,
— ' ’ : ' ' < <
SRAD Input High Level 26V<ViINS SV 16 v
ON_, SCL, SDA, SLP, PWM3, MR,
= ' ’ ' ' ' < <
SRAD Input Low Level 26V <ViN<58V 0.4 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 us
CLK High Period 0.6 us
Setup Time Repeated START Condition 0.6 us
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 us
N AXIW 5
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ELECTRICAL CHARACTERISTICS
(VIN = 8.8V, VBkBT = 3.0V, VI g| = 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 Supply PV1, PV2, PV3, IN, and SLPIN must connect together 26 55 v
Voltage Range externally ) ’
IN45, IN6 Supply Voltage Range 24 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<5.5Y, load = 0 to 1300mA 3.25 3.35
REG1 Voltage Accuracy \
FB1 =IN, 3.6V < Vpy1< 5.5V, load = 0 to 1300mA 2.955 3.045
FB1 used with external resistors, 3.6V < Vpy1 < 5.5V,
FB1 Vol A 1.231 1.2 \
oftage Accuracy load = 0 to 1300mA 8 69
FB1 Input Current FB1 used with external resistors 100 nA
Load = 800mA (Note 1) 280
Dropout Voltage mV
Load = 1300mA (Note 1) 450
) ILx1 = -180mA 0.3
p-Channel On-Resistance Q
ILx1 = -180mA, Vpy1 = 2.6V 0.35
. 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 <Vpyq1 <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 v
MAX1586B, FB2 = IN, 3.6V < Vpy2 < 5.5V,
load = 0 to 900mA 3:25 3:35
FB2 used with external resistors, 3.6V < Vpy2 < 5.5V,
FB2 Vol A 1.231 1.2 \
oltage Accuracy load = O to 900MA 3 69
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, Von2 = OV -10 +10 uA
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 8.8V, VBkBT = 3.0V, VI g| = 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 15 +1.5
REG3 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
. lLx3 = 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 < Vpys < 5.5V 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 \
IN45, IN6 Input Voltage Range 2.4 55 \
1.8V setting, load = 0.1mA to 35mA 1.737 1.863
REGE Output Voltage (POR Default 1,y 4 5q¢ 2.5V setting, load = 0.1mA to 35mA 2412 0588 | v
to OV, Set by Serial Input)
3.0V setting, load = 0.1mA to 35mA 2.895 3.105
Vi1 and V2 SLEEP Output Voltage Set to same output voltage as REG1 and REG2 -3.5 +3.5 %
Accuracy
V1 and V2 SLEEP Dropout Voltage Load = 20mA 150 mV
V6 Dropout Voltage 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§K o - ,( P ) V
hysteresis is 5% (typ) With resistors at LBI 0.98 1.02
N AXIW 7
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = 8.8V, VBkBT = 3.0V, VI g| = 1.1V, Vpg| = 1.35V, circuit of Figure 5, Ta = -40°C to +85°C, unless otherwise noted.) (Note 5)

MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

PARAMETER CONDITIONS MIN MAX | UNITS
DBI = IN (for preset 2.993 3.307
DBI Threshold (Falling) MAX1586, . . . (for preset) v
hysteresis is 5% (typ) With resistors at LBl 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 & < 17 < 5. 5v. sinking 1mA 0.4 v
Low Level
LBO, DBO, POK, RSO, SDA Output V7 = 1V, sinking 100pA 04 N
Low Level
LBO, DBO, POK, RSO Output-High Pin = 55V 0.2 UA
Leakage Current
ON_, SCL, SDA, SLP, PWM3, MR,
- ! ’ ! ! ! < <
SRAD Input High Level 28V<VINSS.5V 16 v
ON_, SCL, SDA, SLP, PWM3, MR,
= ' ' ' ' ' < <
SRAD Input Low Level 26V <ViN<55V 0.4 v
ON_, SCL, SDA, SLP, PWM3, MR, .
SRAD Input Leakage Current Pin = GND, 5.5V ! + HA
SERIAL INTERFACE
Clock Frequency 400 kHz
Bus-Free Time Between START and 13 s
STOP ' H
Hold Time Repeated START
Condition 0.6 Ks
CLK Low Period 1.3 us
CLK High Period 0.6 us
Setup Time Repeated START
Condition 0.6 Ks
DATA Hold Time 0 ys
DATA Setup Time 100 ns
Setup Time for STOP Condition 0.6 us
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ELECTRICAL CHARACTERISTICS (continued)

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

g — Vour (1 - D)
| 2xfxL
OUTmax =
(1-D)
+ Ry +R) ——
(R U 2xfxL
where:
D = Your + loutmax) (B + R1)
ViN + loutvax) (Rn — Re)
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.
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(Circuit of Figure 6, ViN = 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.)
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C
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(Circuit of Figure 6, VIN = 3.6V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 6, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)
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33V, S-S ERAETET . VIR R R
1300mA I UL -

Idle Mode /2 Maxim Integrated Products, Inc. I i b5
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V2 L& —Fh IMHz IR B B 2. MAX1586A &
MAX1587A 1) V2 B ER DC-DCHH#s I il E N 1.8V E
2.5V, 1 MAX1586B W V2RI TE A33VE2.5V. i
A V2] SR FANEREBHAE AT IR . v RERE A H ik
900mA M A HLI -

PSR E RIS T, 3 9 Fh i 36 25 R T 18] 5 45 2% A1
PRI K TE A AR S WM TAERK . fh [ 8 TAESR BT ™
AR TR E BN, ZTIER. ERAE (— BT
30mAYENL T, iR 1dle Mode™ (75 W) TAERE 2
FAE, FER AR OUTE 77 B0 T34 (L P I A AT O R
TAE,

[ %
PIER n 418 [R5 B Jo R G MR I R 2 AR, 4R
TRCR . [ A B A A B SRR J5 2 R 8 (ORI IN TR )3T
IFe FEULIIE], LR B AYEL R ), LKL T R
AR TAEBUT BIEmR A PWM BT ), [A2 B A
FERRANRIGTH (RN 55 — I 52 JA ST O 4 IF 20 s =44 LR
CERT k3 (L ESEIR

100% & Z= L T1E
T SR R JBGER JAE PA G I I R R 8, S 2 DA R Rk
LK, WAL —HEE, H=HN100%. XHFEE
A N R T R F (AT, L BE 8 H FR RA TRR
JEFERE . X v, MR 800mA RS, HEZEZN
180mV; X T v2, MBI N 80omAR, HEZEY
H220mV. HLEEKER, %4 pigiE MOSFET#JF, It
B il 5 o ARRE A 0. SRR TAEREK, B R
T 80 0 6 AN P FL R R T

1A LDO
B RO P R B e A, VAT V2 IR AT G R AS FL O
REZE (LDO)& MR R AR (L, DU T IR IR A = 5k 3k
L RAR IS S . IKER LDORE#S % i 35mA L. N
TIHEMKIR LDO, 2K SLPHMK. 24 SLP A&, N
R FF T % SR L 48 o IRIR LDO Al M B R 8 15 B A
S5 RIS s B s — 8, W E A
JE#RST. SLPINA V1A V24KkHR LDOMHIA,, U215 IN
.

MAXIMN




BR Wlgs ABEFHENIEZHE

BEEIZIC (PMIC), 1& ECAFPDAW TEEFE 1E

V3 (VCC_CORE) B /EE DC-DCH###:58

V3N IMHz BT PR A 4% . MAX1586A MAX1586B
FIMAX1587A M V3T AL &KX 500mA W HEH, T
MAX1586C5FUMAX1587CJ”'J_I$t1ﬁ|—JL1AEI’JEE‘.(nL

V3 GE N 2 BT OAE0. 7V 1.475V Z A1 B,
[A]F% 25mV. FHEMEMEHEEREEN13V. g7 EN
HBITHELIERGY o 2 WA BT gl 380 v 3 S He s

REG3_EAIEH PWM
EHREREABREKMET, V3R E 2555 I 6 Bk 580
KM pwM TAERB . m B TAESEE I R 1 JF 0
BoE—E, ZTIER.
HERNIE (<30mA) Ml PWM3 A TR F-IER T,
K Tdle Mode (%5 W) TEB AR FRE, %}ﬁ%wmﬁ
Ty TR R AL A A BEATIF O TAE . 24 pwM3 &R,
V3TEARA T2k T #B TAE TR 195 il PWM A

HZMHRE/ERS (V4. V5K V6)

V4 (VCC_PLL)

V4 —PERERER, ERMAEE 13viE & 35mA i

M. Va4 VIR BRI IER AN IN45, B —

5 voikE#. H oNaIRB A E, WA MAX1586 F()

V4, KA R e . 7E MAX1587 L, v4 K&

Vsélﬂfﬂﬁﬁ%fmo ¥ ON4s IS A m al [ JE H va &

. OK BN A AR U ] [ B B AT W . T vads S
VCC _PLLE#.

1. FRRKESTHRSIERR

V5 (VCC_SRAM)
V5 —AERMERER, B4 v SR E R 28
35mA M M. VaFl V5L PERe 4 09 B JR 5 A N
IN45, BHFIEEE V2. ONSEE, KHiE MAX15861)
V5, AR M . MAX1587 1 V4 Fl V5 g
HETE—E, ¥ ON4sH B A E, FRERNfHEE va #1 Vs,
KB AR BT V5l H 5 VCC_SRAMZ# .

V6 (VCC_USIM—1X MAX1586)
V6 i MAX1586 1) — M ektEfi Ry, 1RALLE 35mA 7
. Ve HEE M RCBETEOREN oV, 1.8V,
25VEk 3.0V, HEBEFEBEEN oV, XTI HEERNE
1, WEWETHEOFY . VeERMEFEAF A H IR AN
IN6, HEEZEZR VI. ¥ ON6IBINE, fHfE ve, K3l
AR H W . Vel H 5 vCC_USIMiEH# .

V7 EHEIREHL (VCC_BATT)

AR Vg e A TREEE, SE SRR, W
VIREEER. X4 ON1 Im, H viZ4TREEERN, v7
it — P #E MOSFET M VKRB IR . 24 ON1 MK
o v REEE R, v7i#lE s — RN MOSFETH
KN BKBTARBUHE . v7 i #24E 238 30mA 1) T ER I -
Tl FZEEZR Intel CPUR VCC_BATTHI .
HTREN AP ES, #H BKBTH v ik &R
[l A= BKBTH V75 &, ES WEGHEE
Hv7 B &F5y .

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 225uA MAX1586
STANDBY All supplies on, minimal loading, peripherals not monitored
B60pA 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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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

B3 Mg BB HEAIIZE]

BEEEIC (PMIC), & FPDATIEEERE iF

NEVRZ TRIEFZA TIEE T
MAX1586/MAX 1587 f£ i A #. I T VE#E T g0 IR 159
FRCR R /N TAEH T, BHE KA R R IR A,
TAEREFNF R 14,

HBIEBHR. EMRIESEDIEE

RIEHE

L AR T 235VAT JLAME), RESE (UVLO)H

MK EE T 1C. £ UVLOEM N A KA T =B bt, DARE

R AER . i S O FAREIRE 235V AR L5
TR,

E{rHH (RSO) B MRIIA
2 MR AREY v7IET 2.425VE, BAEH (RSO) M.
V7H V1 (48 A& Bl AR R . 24
T FIE LT, RSO B4 AR HL P
D FEBA ML & O M AT, BIEE REAR (F

INF BKBT Z [A] /M AR & );
) A ML AT, BIRBER E N
BKBT Z [ 4ME — & );

3) AR v W EE AR RO, A FLAR T 2.425V
4) BFh B N IEHE i (MRAK ).
MVN>24VES, NESERERTE V7RI 2 3V )G TR 65ms
B RSO. HIUR VI 23V Vi <24V, BV 5
V7R E, MIRSO 24k 57 BB AR 2808 65ms F FERT
55 A 0 0 RE IR H T S R B i AR A DAOR N v KR
B WIE] 1 TAEHL I
WSRAE VNS VT AT AT _E BT T # ZR E B 65ms B
JCRSO, WIF 6 HE 2 /RHE . INS MR RC LR
HEAMRE VN EBEA S BT i vTS vy ERIF
I, 65ms ERT#RARA 2L, 1 HEHF ZF# LH65ms)G
AER . NV S MRSO. RSO VI-V6,
TEATHPOK lE . IR BKBT AHLH, WIRSO TLRLIF4k
THEERE.
MR N TR A F3hE i A . MR B K RSO i
HoAME 2 65ms, K VIEACAH 1 3VIIEE I E, MR
REMMMAX1586/MAX 1587 I HEIhEE .

KB RACEH LB R

DBI. LBI (1 MAX1586)

DBIH LBI#A W% A R GEE M), i’k DBO
I CBOfIH o ML (Vi) B 2 AR TTRAT, RAL

20

N AXIMN

MAX1566
MR
L

MAX1587
B 2. IN5MRIFIBIRC ZERT BEBH R TSI IN 5 V7 L N/ 207 RSO
65ms HIFE AL 25 48

MAIN BATTERY

N
" MAXIV
4362 MAX1586

DBI (1.232V THRESHOLD)

LBI (1.00vV THRESHOLD)

3. 1 — R HL T % B H T R R AL TR . PR Z 80 iRk &
3.3VH9 DBITTBRAT 3.5V 109 LBIT TR (X F L) Bl TR, W7
1 HSM L )

L LB AR i % DBO%IH . 7£ DBIS INZEHZRT, ik
P 315VINT) W ETIR; tWrl ] DB 1) LB 4 4% k
BWEITRME. £ LBIS INZEZN, Wikl Lt
WL i &ITEN 3.6v; AT LB S &
IR ET TR

3ANHBEA AL 5y A% (B 3 R1. R2 K& R3) 0] DAIAIA
BEE DBIAILBINIR, K T 71501154

1) %8 R3/MT 250kQ

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

3)R2=R3(1.232x (V g/ Vpp) - 1)

He v g MKHEIEEEITR, Vg AR &I TFR .

MAXIMN




R Mlgs BBEIEANZE]

BEEEIC (PMIC), && FPDATIEEERE iF

MAIN BATTERY IN
R "6 MAXI
334kQ=> 500kQ MAX1586
DBI (1.232V THRESHOLD)

R5 LBI (1.00V THRESHOLD)
200kQ

R7
— 200k

& 4. U JH 88 1 FEL B 57 P 1 B A L R SRR L [ TIR . [
F5 DBITTRIZ 7 3.3V, H LBI ['TFR& % 3.5V (X T 1) BiEl 1R
Toi B )

F =7, LBIAI DBI AT A1) 2 A FLBH A A% 1
SYEAR AT E o B He A FL B A P 1 T e ER PHL R R N
250k QI H/IME (B 49109 R5H R7)o JUIFELPH 5 A (9 b i
FLBH T BEVE S AT IR E R kgL, Rl:

R4 =R5 (Vpg/1232)-1)

R6=R7 (Vi g-1)

YRR E v ght, LBIFITIBR N 1.00v. 24 AIHMH
K% E Vpght, DBIFYITIFR K 1.232v. WA HX DBI &
LBIZ — AT MR &, mHAM TR EE S A ER IN
KRBT AT
S BKBTEA M, W DBOAERMEM, HAEHEE.
DBOE# %S Intel CPUHJ nBATT_FAULT. [AfFE, 40
R BKBTIRA i, N LBOWANEMEM, H &

B ERZ %5 H (POK)
POK NimMRFF i, MAEMfEREMRRES (VI-Ve) ik
THEERE, POKHIHAIK. POKAEM V7. MFA
FREMFREARMERELT 10%REBENE, POKA
A, M V3ER &S DR ENBEEZ [, 4T
il — R R WS, POK ANFERRRCIRE . M4 ]
— A EEATITHT POK LB, (B4R EIE AT E
WWHGE, HRESHES. YFERERS (VI-Ve) KK,

MAXIMN

POKZZMK. Inifi A AL T uvLol IR, POK L M1,
H—ERFEE T, FAEINKE VR EEE R
ik BRBT AALH, M pOK NRFEA, H AR,

54 g nE AR IR HE

HLRY A A0 P AR A RR SIS, B E AR N
PWR_ENFISYS_EN. MR AM R IEH, MAX1586/
MAX1587 44t T AR Z W FF /e FE w151 M. ZE ST R
X BE5| TR ZH# W EREE — . ON1. ON2 & ON6— 5
SYS_EN##:, T ON3. ON4 K& ON5M—#5 PWR_EN
. MR FoE D EMERN, VIRRFE . MAX1586/
MAX1587 A ERAR#ATHRIEHEY , EFE ON_AYEA
wiE, AT RLER: RCMZ, DL ERIENT. 5 Intel CPU
WL T R, — TR AT AN 4

HHEBEA

F A H A (BKBT)TE V18 2E HIE A v7 42 4t & fa
Ui o 3 HH 3 A YR ERT T L AR  FL I S e S BE R . A
REF &M, W BKBTVENL — M RhEE#HSE
IN, SEHEE - PINFRERE. FRUMEN BKBT
EVIWNEZER, ESWalEisS vy g .
FiTEEO
2CHAN 228 178 D45 MAX1587H) REG3, PAK
MAX1586 1 REG3#1 REG6. 4 IN#it 240V UVLOI]
fR. H ON1-ON6H Z/DF —AMHEeERt, HirEOminT L
TAE. Y ARIESGERER, BITEELE, DR
AT HE W5 W7 IR LU -
BATHE Ol R AT ER K (SDA) BB ATI SR (SCL)4LAL,
K HVRER RCHABF Va4 . B4 hRCHilE FE-.
MAX1586/MAX1587 A MALERAF, A F WL 7= A BB {5
B FEWL GEE N AL E R LR,
4 scL, PASURfER S . At A A 1Y b bk R RE S
By 8B (WFR 2), SEELENF MAX1586/MAX1587
Z R . AN R E T A i =X 08 A R 4R A 1
START (A)FNE LA STOP (L) gk FREMNFEN 811,
TN — 7 7 25 st i e
£ 2FIH T ASRGFE V3 Ve B AT HS . V3 Ve ik
B EEEES N 13V 0V,
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

=3 Rlgw BB G A% ‘
BREIEIC (PMIC), 125 F PDAFIE GERE IF
% 2. V3Ffve EO%&IERT

D5
D7 D6 0 =PROG V3 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 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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BR Wlgs ABEFHENIEZHE

BEEIZIC (PMIC), 1& ECAFPDA?TW TEEFE 1E

. tow | tHiGH
| | | |

I
I
@ TN

A B C D
I I I
| I I
1 l !
I

- =

S U Vannh cumt

I I
e
tsy:.pAT

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

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

Bl 5. 12C FEE M F T8 007 IE

115
B —A> SCLI B 8 %4 — AN B i 7 . SDA H I HE7E
SCL S 4t ik 19 2 FEL P S (B L 0P RE R 8« SCL K i st
SDA HL-PFAR R EEHIGE S (S WSTART 5 STOP #1756
I5)e MREARITET, SDA M SCLI 1% A5 & FL -

START S5 STOP %1

YERTHOSINE, SDAM SCLERAL T mHF. £l
& START &4k a3 8hil ifle. START &2 SCL N
1+ SDAH & 2Bk M ™A . STOPJEFE SCL A -
SDA K 2 m Bk AT 2R (Bl5). EALEHT START
4 MAX1586/MAX 1587, DLRMBIRLHITLG. @
it & &R B EAE 5 AR T A4 Lk S5, AL IR AR
(B WA BAIERSY Yo STOP AR 2k o

LA IE] STOP & 1F 84512 IR, MAX1586/MAX1587
TEWHRK SCLS B ITHOWIF, HE T~ STARTHM
Sk, DURAT BE AR 45 o e 7 A 2l

[ &AL (ACK)
NERL (ACK)ZSE o, BIRAER T2 )5,
HEGE R4 ACKe MAX1586/MAX 1587 FE4#
W — A~ b dibk B B I, B L 7ESE o A B B A 1 P B
SDA, 74 ACKTES. W ACK1ES Al & BLA LI 1)

MAXIMN

Bl i, WARARWCAR PR, SORGEAR AR, W&l
BUA LI (9 B AL e A2 A B ) B AR s 0L T
It S SUINVALZIVEN NERES T EiTR

HiTHEAE
I & H — 4 START &M FIRE G 9 7 A ABLHBHE (R 3),
BEFVESENEHEGWET. E=WEE, MAX1586/
MAX1587 % START &M FIFE )5 0 M BLHHE . & 4T
O AN bl , — BRI R B R M bk, w57 % S
0.
itk LSB (BANARAL ) AL /E R/IW) . RIWTER
FMIEEH#TERERE RD/WH 0RRE, A 1UFE
NE) . MAX1586/MAX1587 Rk g, A,
ZR RD/W N 00
YRR E YIS, MAX1586/MAX1587 21E F—
i E AL IE SDA, Rt —1 ACKfE5. MAX1586/
MAX1587 BA WA P ol gafi bl (%3). Huhbfz A7-
A28, 1AL AISRAD K% #l. ¥ SRADS GND#
HiEE =0; KSRADS INEZMATEE A1=1.
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

FR Mlgs BBEHEAIZH]

BIR %’“fﬁ/c (PMIC), 124 F PDAFIE BERE 1

3R 3. ERITHBIE

A0
SRAD | A7 | A6 | A5 | A4 | A3 | A2 | AT |
0 oo | 1]o]1]o0]o 0
1 oo |1 ]o | 1|01 0

V3 R F 1

Yl B OB AT vaet, R A AR AL A R
RAMP I [8] B 2 FEHL S (Cramp) T2l FREAZ (b L5
A ESGER RCHBORFE R :

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

— RIS, V3N 10% 2 90% K FLEZAEAE, FrfERT
B RZ94 22050 RCEHE H %, B, 4 Cramp =
1500pF i, BEETESY 330ps. XFF M 1VE 13VEIETL,
ST 1mv/ips AR REE o X TR E HEARFE AR R
BIF, 1ES WHT T AERE ST .

HhEE RAMP Y Y e KA E AT LA 2200pF. 70 AR
KREBEAE, W v3B eI & Eik%EX, HY v3
BB A IR, 78 V3R B H R AR LT, POKAE/RH
FEAL TR RS

RAMPH|HISEPR )& REG3IWEE. FB3ATTE 128151
RAMP i FL [

Rif H 5

REHHEE

i v & ovo B TR i E U, (AR AT SR ELRH A3
AT . BRE VI 33V, i FB1S GNDi#ER.
MAX1586A K% MAX1587AHY V2RI THE N 18V 25V, %
¥ MAX1586A Fl MAX1587AM V2IEE N 1.8V, ¥
FB2 5 INZE#; E%E N 25V, ¥ FB25 GNDE#.
MAX1587B 1 V2 U R i & A 33VEL 2.5V, 24 MAX1587B
B V2BEE 33V, AI¥ FB2 HINEHR; EIRE N 2.5V,
Al FB2 5 GNDiE#

PR viel Vo E T E R BRI E, R
FEL PHL 43 S #5 Ai H PR % 22 22 . 09 FB i A . FB_
AN EHBFL/NT 100nA, T RLEELH (FB_E GND)
LB (RN 100k QB /IME, A5 B4 T 5 S m (i
HZEFB_ MM (Ry):

Ry=Ry [(Vour/125)-1]

V3 (VCC_CORE)fii i LB it 2C 4780, DL 25mv
[EFETE 0.7V 2 1475V ZATIRE, EIFIES W F 171
13853

24

SRR VARMLEE 13V E, SMERES Vs
BAEEE 1avEEBEE, V4 vSHEEXRREE T .
SMFRERY Vo (VCC_USIM) Al 12C B ATH D R &
K OV. 1.8V, 25VEI30V. 1HHIHS W A0 E.
Y ONI AR K VI TREGEE AR, SERERS v
(VCC_BATD)#REE VI E. 24 ON1 MK v
Fa EYE I, V7 #5020 It (Vpkpr) o

B Rt 12
Wep I 2 460 258 T 5 1 S0 0 1 FL R L R AR DB O R
LI RCHMEM 2
MAX1586/MAX 1587 P & % 4 5 15 1% 252 1) PR LR 55 1
TR R SR, FENEBE (Lippay) TH T
A

LipeaL = [2(Vin) x D(1 - D)] / (IoutMaX) X Tosc)
DA b 3 5 0 0 PR BRI 12 W B R, EP D
Hdi S
D=Vour/ViN

Y5 %E Lippar, WU (E MBSO RN 0.5 x Toyr, WEMH
HLERFL RN 1.25 x Tourouaxye Ptk LR G AT FL AL e od
U (E LR, ELAUE LT R B L R O o R B o R
(IOUT(MAX))° AR R T LIDEALH/JEE'JTE@HMITJC)&}:,
AR R KRR L. S ENEAMT, B
F14) R JE5% L T AU Y L S e L 6 TRk oK .
T RAWET Lippar, B HEE, f th A5 AT 80R #RBE
BRI (HARE A K, BRI, s
H T F LB R A T R, B TR (E R
PR = I RR
g (AR EN = W A N L N (= R 1Ry T E 2 B T =1
Y ORI K I U (B UL o [ L T BB A LA A B K Y d
WY, DA A WA (B L 3T 48 A ) S0

BELTE
DC-DC ¥4 e ) i A FEL 7T AR AR DA R 3t s HE At g A
P A e (BT, D P R AR O T R R . fE
TFRBET, A REETUY /N T A BRI ET,
R LT 5K LA Al 1o A AP
it R AT D i U, IR R PR B A RS E .
H AT R TR A BRI . k. R

MAXIMN




BR Wlgs ABEFHENIEZHE

BIEEEIC (PMIC), Lév_‘A%PDA FHEBERE IE

YRR AT LU, bR R A A R AY ESR
AR A mATPH 7T -

i I 2 i L RS Y i R S T BUA
VrippLE = IL(PEAK) [1 / 27T X Tosc x Cour)]

IR EARAERKN ESR, MMHEBEA BESRI ™A1 4
VRIPPLEESR) = IL(PEAK) X ESR

ARG AR E LN, HS WAL AEE TR

HMERFEE M
5 REG1. REG2 M REG3#MEH XK MFHESH 4 :
) BS (M FB_E CC_), gmga
2) it R 28 B, Reg
3) RUAFTAREHE, Vig (1.25V)
4) e Hi 4 PR Vour: BV
Wee H M 9 DG B AP R A4
1) WE RCAMEFE £, HIH RioaD COUTMZ =
2) VW E A ST U (BT 1710 B FF =M
fan, ¥ REG2, # Vinmax) = SV Vour = 2.5V K
IouT = 800mA, MW Ry pap = 3.125Q; X7 REG2, Rcg =
0.75V/A K gmgp = 871S-
ﬁ%%iﬂ’ﬂjﬁ fc < fosc / 10- ﬁ
FMERZ CofA:
Cc=(Ves/ Vour) x (RLoap / Res) x (gm / (27 x f))
=(125/25)x(3.125/0.75) x (87 x 106/ (6.28 /
x 100,000)) = 289pF
4% 330pF, BT MbRE R A E .
ARSI AMEL I R, DA 2 B[R] 2k v 25K . il
WS TR AB R, R 3% BEE B, R E
ﬁﬁlk%ﬁﬁ)\ﬂ%ﬁé%‘ 0.03 x 1.25VE 37.5mV. ®ZEB K
KB 37.5mV x SMEA » Rl Igpa0 = 37.5mV x 87us =

326pARHILIE Re, DARHEBESIE 2R AT UF AR
i Re H, R 2 B BR S 38 A 2K

Rc =Rcs x Iinppk) / IEAO
HA Tnppk) AEEAEARTT. ERER DC-DCH#E
W, AR Lippar, U HLEE0G [ FEL I 5 i Hh LR Y O
RN

¥ 100kHz, REFITAE

Iinpepky = 1.25 x Iout

MAXIMN

R4 MESH
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. BAMESHE
COMPONENT OR
PARAMETER REG1 REG2 REG3
Vourt 3.3V 2.5V 1.3V
Output 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

A X T g0omA i i K,
JIIR

% Vin =36V, Vour =25V,

RC = RCS X IIND(PK) / IEAO = (075V/A) X
(1.25 x 0.8A) / 3.26pA = 230kQ
HATESE 240k Q0 HTER, FEXFEIT, REBAR
il S A A, PR A BRI R T (Vi - Vour) /L, 5
(3.6 -2.5)/ 3.3pH = 242mA/pso
SR )G H R IR, PUE Coyr Rpoap TR TETH
Rc CcE A

Cour x RLoap =Rc x Cc

Bilan:
RLOAD = VOUT X ILOAD =25V/08A =
3.125Q
COUT = RC X CC / RLOAD =240kQ x 330pF/
3.125Q = 25pF

FATEFE 22pF.
R COUT%E%EH_%: Rc:
RC = COUT X RLOAD / CC =208k

25
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

=3 Ml BRBENERZA o
BIEEIEIC (PMIC), 1245 F PDATIEEERB IF

l—» BATT

l 011 L
MAIN |+ 100F T
BATTL =
= IN_|SLPIN
DBI (3.2 OR ADJ) o MAXIN
AND MAX1586
BATT [
LBI (3.6V OR ADJ) MON Ll
o o
4TuF
BATT  TOVI REF STEP oW { L
- R0 c19 REG1 X1
|~
me< me MM L o | 0N ol s ycc_m
LOW-BATT ~ |iso { W T 2uF 33V
WARNING . — o = 1300mA
TOCPU DBO |
NBATT_FAULT [ [ L
| i —
[ SLEEP FB1
3 D0 1
FROMCPU o JOM = me|
sys N T fone »/on tc?sBm
" o STEP-DOWN L anwr
steep ~ P -
T0Vi REG2 X2 v
m‘ 9
- L2 ’m'vcc,mw
b Faa T ©° 6.8uH T 2uF 25
BACKUP £~ REG1 OK = 900mA
perreny L WL 0 pe2 -
VVCCHTT__ o= o I e
(ALWAYS ON) o =
WL y 2
= |_ SLEEP FB2
T0CPU RSO D0 1
NRESET REVgH =
23V PV3 TOBATT
65ms C14
_ STEP-DOWN { T i
RESET INPUT R ;m wl =
PWM3 N |~~~ V3
s > PUM L3 Icw VCC_CORE
— 10uH T 22uF  07VT01475
18 = 500mA (MAX1586A, MAX1586B, MAX1567A)
Mo PG3 900mA (MAX1586C, MAX1587C)
T0V1
ADJ N T ij
10 CPU POK f T FBs
IVCC-FAULT Viove ON3 ~aFROM CPU
P POWER- IN45 Tov2 PWR_EN
K T
= va >4, VCC_PLL
BV 3 L 1.3V, 35mA
BYP 1uF
[ 100 L
1500pF —— REG 0 =
= 100k a L oowr
1 N
NS

V5
22 VCC_SRAM
W 11V, 35mA

T0V2
. »\6
oot L VCC_USIM
uF 0V, 1.8V, 3.0V (DEF = 0V)
g 35mA
FROM CPU
SYS_EN

B 6. MAX1586 HET N JTHE 5 o (MAX1587 s T —2ETE, 2 05| a5 )
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BR Wlgs ABEFHENIEZHE

BEEIZIC (PMIC), 1& ECAFPDA?TW TEEFE 1E

HER, W SRR, Re x CcHHHT 075

§ 1 251!:! RLOAD X COUTEHT LEE’T#I%**HT%ETH:T%

0 R A B AR ESR, W2 S A
Zgsr = 1/ (27 x Cout X Rgsr)

R Zgsg > fo, WRTHSHC 220, 6 IR 2 sl 2R & W0 i i

EEA/@H?J‘! ?Jﬂ/ﬁ\tﬂfﬂﬁﬁ‘l‘%ﬁﬁo ﬂu% ZESR < fC’ Jﬂﬂﬂi@ﬂ
CC_Y5 GNDZ [ B Cplfig — M, #KHIZ

£

Cp=Court Resr / Rc

IR F A Cp < 10pF, WAL Ky 200

LB
FE BRI AL SR A8 M R R R /N P 09 B2
AT S s R A, DU NEME RCHEY RIE. H
LRV R ANATLIA Y, i F A0l 68 £ 2 RINFT,
2 T {6k I 2853 2 T 1%

MRS

Y REAGHEELEE

V3 Hi Al BT D E 0.7V 21475V, [EFE25mVe.

A B R AT RE T B AOAZ L JE . T IR 7 T s i

A FL P R4 AR v 3 HL T

R24FIR2SIRAL T — 20355 . WX PN, WER%

BHHR1475VEHR, ATE VIR IR — SR sehRb

B 7 7 s W L 58 7 A 1 B K L 4 B A 1 .55V,

1.6V 1.65V. [FIHF &2 4 H 2% (8] (8] B& 2418 T 488 i

E 7 iR V3B — Rt B R N
V3=V3prog+(R24[(V3prog/R25) +
(V3prog/185,500)])

Hrhv3 B R, V3prog N 21 "OUTPUT (V)"
WEWFEGRERERH. 185,500 A FB3 51 H A #B
LR .

BEMEME V7 BE

MAX1586/MAX 1587 tffi — &y % (BKBT) K
Hov7), XEEERREDURE I 7 S T & FORR 1 RS
B

MAXIMN

MAXI
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

W7 il B R4 FIR2S BB K L E . WE N, #A
BHLEH ] 475V I8 K] 557

TEMEM
R EAN A R ClE T L 09 R 6 TR . BEL
WHEHS BKBTE#. W CPU 1Y VCC_BATTHEHE v7
KE VI (SRR SR . SEEHE TC e (TR 35 H
WHEAZ, H VIITH (HEKR DC-DC % # #% 5/ iik
LDO), N V7Rt .

FE&MEBM (A EENHTE)
AR A e, L5 —M&HH VCC_BATT
FEFRMEH MAX1586/MAX1587, TR ] —4~/NFY
fE ZARE (IN4148BRRITLS-, W& 8FF/R) EHEAE IN

1 BKBTZ [0 440 &G HLAS, {50600 BKBT HEH,

>4 DBO. RSO X POK ¥ ZiZHJAARERIEH . WA
X BKBTHEH, M sufy b AREM, B ovsBis.

I H Li+ &HEH
T SR R K Y A T R R R A ORES, I] R
FE o /Rl TR AL L. 24 33V VIARE, " H—
A ER BB R AR AR b TR . BR TR v74h, T
F, FiEL L 328 T i A Al FlL U (A o
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

R MRlgs BBEHESAIZH]

BIR %fﬁlc (PMIC), 124 F PDAFIE BERE 1

MAIN N
Powﬁi o MAXIM
T D1 MAX1586
; 1N4148 aka7 MAX1587

Vi
" L
L

B 8. kAt it st EE w0 % (R MAX1586/
MAX1587)11 1 BKBT %%

MAIN

POWER N
W | maam
— MAX1586
1hQ MAX1587

Vi

BKBT
1-CELL + 4-7HFI

Li+ RECHARGEABLE L
BACKUP BATTERY il
= T

B 9. 24 LA AT, RJH— 1A 70 A i 2 (7 KA
BRI 24 vI AR, RIAEZ TR TEE 3.3V, WEAF,
TR IN FBJEE A T, AN ET A IN 3 7 R T2 HE o

A48 10kQ WA
POWER
MURATA IN
LOHS2C10uH 47 MAXIM
I MAX1586
1-CELL BATT X - MAX1587
NiMH — | MAX1724
RECHARGEABLE T E7K30
BACKUP BATTERY — i 30V
SHDN |—e- BKBT
ouT vr
GND
J_ 10 1uF
= W T*

B 10. 1R DC-DC Fefledd Th /e, AT A — TR S it
PRMA IR, 24 T IFEENT, A — 1 ERR  R —AREER
T IR 7T .

28

AT 7B 25 (NIMH) & 17 FE )t
SR g, BRI ARME & B, @
RN T A vl N S ISl U N S R R N R
12Ve I —4/NUFAE DC-DCHER (MAX1724),
AR B EA S E 3v, A BKBTHEE (B 10).
DC- DC%T@%%EMEEIYEEEIM R 1.5pA) FUVFHFrEE
TAE, A 3V BKBTEJEfFFE. X4 FHEIREEN, b
Tk — A R I R RH R R A KRR Tt E AT VR FE R

PCHR i /a R4

R I pCARAR Jaxt T el i AR RE U 2. R E R
S LU 0 S AORTAT ] K LI B AR, B Z00R T RE ML I
P o FHES % MG S M0 S KM S b 2R 2 M % 5
TR 2R J2HE — pE B, DURAT Al MU /)N F U5 b R 3 1) 52
. EH, HLZRZRITE ICAERE .

N7 R B 26 SR IC, R AFRETEREES FB_SIM 0.2
Pob SGmm)TEFEI . B S EAEER dv/de (FFRTT 50 AT
FURTTRE/N,  HL AR ZRA 38 B O 2 FB_ X RN 3 BEL BT
T . AX PCHRITCENAMHEH, ES M MAX1586 5
MAX1587 PEAli Al £ B8

MAXIMN




I_J)(f {El ﬁ’ﬁéﬁuWVm
BIREEIE|C (PMIC), & E‘A%PDAzfﬂ TEEFE 1E

briithi={z3]

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
5| B &
TOP VIEW Blaz=gE288k BlgErspe=288E
0, 19,138 137, 1361135} 4} 133 192131 o 871 6] o1 41 43 121 114 29138 07
| N LBt [ i 3] RSO
I A 1) ) cci [ 2 S RRRREEEEEEEEE N Y £:11)
BKBT|.2: v 70 ST ) Y
vlEl e L BKBT [ 4 ) T
Al I vl BE s ) IV
senfs: | ZWLAXL/M v ) vls | /A ¢ e
v2ler MAX1567AETL ois)vs SN[ MAX1586AETM i T
7 W MAX1587CETL L [2a) s wia MAX1586BETM S
cc2| gl ! booTag)va [ MAX1586CETM o s
POK [} [27] onas ce2 [ig: 7
ST b [27] onz pok [T e G
A scL [z 2] onz
2 T3 oI B9 2 113} fal 115! 16} 17} 18} ot 120} 21 1201 23] 24
FEEEEEEEE e
£ £ REEESE=Z2EER
THIN QFN THIN QFN
6mm x 6mm 7mm x 7mm
4 L =
/L‘I\H_{Elé

TRANSISTOR COUNT: 13,958
PROCESS: BiCMOS

MAXIMN 29
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

R Mg BB NERAZHE]
BEEEIC (PMIC), & FPDATIEEERE iF

ES e P

I

R B SR LA B B TR R i AMUA% , AN SRl A9 B AN S, 1if

7 i) www.maxim-ic.com.cn/packages. )
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CRARNG

N -

wn
a
L
D2 A @Q
D o
& —-1 I—b [$]o.10 GIc[A[E] &
D/2 R |— D212 —| <
N N PIN # 1 10. /A ©
UUUUUUUUUU/ 0.30x40 =
= y (o ] E
= S -
Z = = S
- 11 E (NE-D) X E] ::E-L_ + _E_ ¢ E
=) [
(\ ) [
=g = |
; G = | i VA= RN
[l | )
T DETAL A I'il onn I'III'I an ril“l.l‘_//L |
(ND-1) X E} \
JOP VIEW ' ' DETAL B
DETAIL B BOTTOM VIEW
] |_E- CL
YT | ¢ ¢
i _—
PKG. CORNERS ONLY (4x) T
APPLICABLE TO .4mm PITCH PKG. ONLY DETAIL A L m‘ i K L
J_} | i i
TERMINAL TIP
SIDE_VIEW EVEN TERMINAL ODD TERMINAL
: =
v,
IBRALLAS 4N AXI/VI
TME PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm

MAXIMN




‘ F3 Mg BRBENEFZA
BIEEIEIC (PMIC), 1245 F PDATIEEERBIF

HEKEE (£)
(AR RS 6 0 B 55 PR T A R RO RO B, AR AR MU 8, 152 10 www. maxim-ic.com.cn/packages . )

COMMON DIMENSIONS PAD VARIATIONS DOWN
BONDS
PKG. 6L 6x6 40L  6x6 48L 66 PKG. 0z E2 ALLOWED
syvBoL | MIN. | NoOM. | MAX. MIN. | Nom. | wmax. MIN. | NOM. [ MAX. CODES MIN. [ NOM.| MAX.| MIN. | NOM.| MAX.
A 070 | 075 | 080 | o070 [ 075 [ 080 [o070 [ 075 | 080 T3666—1 | 3.60 | 3.70 | 5.80 [ 3.60 | 3.70 | 3.80 [ No
A o | 002 [ a0s o0 [ o002 | oos 0 - | o005 T3666—-2 | 3.60 | 3.70 | 3.80 [ 3.60 [3.70 | 3.80 [ YES
A2 0.20 REF. 0.20 REF. 0.20 REF. T3666—3 | 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.0 NO
b 0.20 0.25 D.3D 0.20 0.25 0.30 0.15 0.20 0.25 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 5.0 6.00 8.10 T4066-2 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20 YES
E 590 | 600 [ 610 | 590 | 600 | 610 | 580 | 640 | 610 T4066-3 | 4.00 | 4.10 [ 4.20 [ 4.00 [4.10| 420 YES
¢ 0.50 BSC. 0.50 BSC. 040 BSC. T4066—4 | 4.00 | 4.10 [ 4.20 [ 4.00 [4.10[4.20[ N
k 0.25 - - 1025 - - 102 | 035 | 045 T4066-5 | 4.00 | 4.10 [ 4.20 [ 4.00 [4.10[4.20[ N
L 045 [ 055 | D65 | 030 | 040 | 050 | 040 [ 050 [ 060 T4866—1 | 4.20 | 4.30 | 4.40 | 4.20 [4.30 [4.40| vES
L1 - - - - - - 0.30 0.40 0.50
N 36 4 48
ND 9 10 12
NE 9 10 12
JEDEC WD WoD—2 -

NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

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.

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.

o
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. EIB DALLAS /VI /JXI/VI
SEMICONDUCTOR
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1. PROPRIETARY INFORMATION

TME PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV.
2
E|X

21-0141

10. WARPAGE SHALL NOT EXCEED 0.10 mm.

MAXIMN 31
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MAX1586A/MAX1586B/MAX1586C/MAX1587A/MAX1587C

B Blqgs BBZIEAZAET
BIR %fﬁ/c (PMIC), 124 F PDAFIE BERE 1

HEKEE (£)
AR R L0 B 55 PR T A R B A AR, AR A9 B SN 8, 157 10 www.maxim-ic.com.cr/packages .

%)

a

2X D2 L

A Z

b € —~{ v BOBWCAR &

A o2 . . —l" l— D22 >
PIN #1 PIN # 1 1.D. ©
PN # \ A XEEE # /A <
<

3

ol

™

™ N o

/ _IE! gooompoooo 0.35x45"
—=— 1
=] I
= |
=
=]

_Mnnnr!mnnlgl

]
El— N
L(NDJ) X E——or]
DETAIL B

BOTTOM VIEW
¢ &
(R IS OPTIONAL)

] ] ‘
L 1 1 1 L
il u

APPLICABLE TO .4mm PITCH PKG. ONLY SN " 11P_/’
EVEN TERMINAL 0DD_TERMINAL

7/ 0.10|C

I%'/#J_D_D_D_D_D_D_D_D_DJ—I—’—L EEEWN BDALLAS JAI/ZIXIZVI

. SEMICONDUCTOR
Al J A2 —1 A

SEATING " PACKAGE OUTLINE
FLANE SIDE VIEW 32, 44, 48, 56L THIN QFN, 7x7x0.8mm

DOCUMENT CONTROL NO. REV. l
210144 [0 [

RRRRRRRRRRRRRRRRRRRRRR
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‘ m3 Mg BBEINEFZA
BIEEIEIC (PMIC), 125 F PDATIEEERBIF

HEKEE (£)
(AR VORI B4 10 BB P T AE R R R RO AL, A0 RO A0 P 5N 8, 17810 www.maxim-ic.com.cn/packages.

COMNON DIMENSIONS EXPOSED PAD VARWATIONS
CUSTOM PKC. PKG. D2 &2 E0EC T DOWN
(re877-1) CODES  |LEADS N, [ Nows.| wax. | s ] nom. Juax.| Rev. c [aiLowep
PKG 3L 7 “L7 8L 77 8L 77 S6L 7x7 e I 255|470 o5 [assl azaless | = T mo
svmaoL | MiN. | now. [ x| min Tnon [ wex. [ v, Tnvow. T wax [ w_ Trnow Tveax [ wn. Thom ] wax| g7z 1= 455|470 | 485 | 4.65] 470|485 | < | ves
A | 00| 0.75]| 080 | 0.70 [ 0.75 | 0.80 |0.70 [ 0.75 [0.80 | 0.70 |0.75 [a.80 [a.70 [05 (080 | [rear7-1 |- 455|470 4.85 [ 4.55| 4.70] 4.85 [wkxo-1] no
Al 0 |002/005| 0 [002({005|a J0.02(005]| ¢ |o02 (D05 | @ - loos | [TH477-2 |- 4.95[4.70 [ 485 [ 4.55 | 4.70) 4.85 |NKKD-1| YES
A2 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T4477-3 |- 4,55 | 470 | 4.85 | 4.55| 4.70| 4.85 |WKKD-1| YES
b |025(0.30 [ 0.35 [0.20 | 0.25 | 0.30 [0.20 | 0.25 |0.30 | 0.20 [0.25 |0.30 |0.15 |0.20 | 0,25 | [T4E77-1%[13.24.37.48 | 420430440 4.20| 4.1 440| - | NO
D |690](7.00]7.10 [5.90]7.00[7.10 [690 | 7.00 [7.10 [0 [7.00 [7.10 | 690 [7.00 [ 710 [T4877-2 (- 54615.60|5.63]545) 5.601563| - | NO
E_ [6907.00 7.0 690 [7.00 | 7.10 | 690 | 7.00 | 7.10 | 6.80 | 7.00 | 7.10 [ 690 [7.00 [ 7.10 | [T4877=2 [= 495151015251 4.95 5101525 - | YES
o 0.85 BSC. 0.50 BSC. 0.50 BSC. 0.50 BSC. 0.4 BSC. 48774 |- 545|500 563 545] 5.60/565| - | YES
Tomal <1 Toml =T —Toml =T = Teml =T = Tom Toselom| &= |- 240 | 2.50 | 260 | z40| 250]260] - | NoO
045 | 0.65 | 0.65 | 045 | 0.5 | 065 | 0.30 | 0,40 | 050 | 0.45 | 0:60 | 065 | 0.40 | 050 | 080 | ool o {= 54515801563 1345] 56015631 - No
L R 105 1 i - 00 1054 {0 56771 |- 520 |5.30| 5.40 | 5.20| 530540 - | ves
u [ - -T-T-T-T-T=-T-1T-1T-1T-T-"Toxoa0]os0
N 32 44 48 44 56 *% NOTE: T4877—1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.
ND a 1 12 10 1
NE a 1 12 12 1
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP—012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
/A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.
6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION. @ DALLAS »,
A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. SEMICONDUCTOR /VI/J‘IIVI
9. DRAWING CONFORMS TO JEDEC M0220 EXCEPT THE EXPOSED PAD DIMENSIONS OF T3277-1; | Prormersaviwomanion
T4877-1/-2/-3/—4/-5/-6 & T5677-1. PACKAGE OUTLINE
10. WARPAGE SHALL NQOT EXCEED 0.10 mm. 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
PPROVAL DOCUMENT CONTROL NO. REY 2
21-0144 o |4

MAXIM LR ZE 4k

b 8328155 HBEI A% 100083
HZREIE: 8008100310

MiE: 010-6201 0598

f£E: 010-6201 0298

Maxim X Maxim 7 A SMGIEATHLES (515, AR ZFIPFAT . Maxim (R B ETIRFIE] . AL IR AT AT 48 T IE B0 i PRI RS Y AR o
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