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ABSOLUTE MAXIMUM RATINGS

USB, DC, PENT10O AGND ........ccoooiiiiiiiiiiiie -0.3Vto +16V
SYS, BAT, PV1, PV2, PV3 10 AGND........ccccoeovenn -0.3Vto +6V
PG1, PG2, PG3, AGND .........cooeeiiiinn, -0.3Vto +0.3V
PV1, PV2, PV310 SYS ..o -0.3Vto +0.3V
VL0 AGND ..o -0.3Vto +4.0V

CISET, DISET, BVSET, CT, THM to AGND..-0.3V to (VyL + 0.3V)
PV4, PV5, BP, FB1, FB2, FB3 to AGND ....-0.3V to (Vsys + 0.3V)

PEN2, USUS, CEN, EN, PWM to AGND ................. -0.3Vto +6V
CST1, CST2, DOK, UOKto AGND .......ccoviiiiiiee -0.3Vto +6V
OUT4, FB4t0 AGND ......cocooeiiiiiiiis -0.3V to (Vpv4 + 0.3V)

OUT5, FB5t0 AGND ..o, -0.3V to (Vpys + 0.3V)
X1, LX2, LX3 Continuous RMS Current (Note 1)................. 1.5A
BAT Continuous Current

SYS Continuous Current 15A
Continuous Power Dissipation (Ta = +70°C)
40-Pin, 5mm x 5mm, Thin QFN (derate 35.7mW/°C

ADOVE +70°C) ..t 2857mW
Operating Junction Temperature...........cc.ccoovvoviienneennn. +150°C
Storage Junction Temperature Range .............. -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccoovviviiiiiiiiinenn. +300°C

Note 1: LX_ has internal clamp diodes to PG_ and PV_. Applications that forward bias these diodes must take care not to exceed

the package power dissipation limits.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(DC, USB, BVSET, UOK, DOK, LX_ unconnected; VTHMm = V1/2, VpG_ = VAGND = 0V, VeaT = 4V, CEN = low, USUS = low, EN = high,
VPEN1 = VPeEN2 = 3.3V, Vpwm = 0V, CouTs = 1uF, Couts = 1uF, Csys = 10uF, PV1 = PV2 = PV3 = PV4 = PV5 = SYS, Rp|seT = 3kQ,
ReiseT = 3k, CyL = 0.1pF, CcT = 0.15pF, Cp = 0.01pF, VFB1 = 1.1V, VFB2 = 1.1V, VFB3 = 1.1V, Ta = -40°C to +85°C, unless other-

wise noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DC POWER INPUT (Vpc = 5.0V, EN = low)
Operating voltage 41 6.6
DC Voltage Range Vpc - Y
Withstand voltage 0 14
; Vpc = 6V, USUS = low, CEN = high, system
SYS Regulation Voltage Vsys_reG current is less than the input current limit 52 53 5.4 v
DC Undervoltage Threshold VDCL Vpc rising, 500mV typical hysteresis 3.95 4.00 4.05 V
DC Overvoltage Threshold VDCH Vpc rising, 400mV typical hysteresis 6.8 6.9 7.0 Vv
PEN1 = low,
Vpc = 6V, Vsys = 5V | PEN2 = low, 90 95 100
USB unconnected, USUS = low
. CEN = low, PEN1 = low,
DC Current Limit IbCLM | 7, _ Josec, PEN2 = high, 450 475 500 mA
VL = no load USUS = low
(Note 3) PEN1 = high
’ 950 1000 1050
RDISET = 3kQ
RpIseT Resistance Range 3 6 kQ
PEN1 = low, USUS = high 0.11
USUS = low, CEN = low;
| =0mA, | = 0mA, EN = low; 1.1
DC Quiescent Current IDCIQ \/Sli(?wo IoZd BAT = PMA, o mA
USUS = low, CEN = high; 07
Isys = OmA, VEN = 0V, VL no load '
Minimum DC-to-BAT Voltage . .
Headroom Vpc falling, 200mV hysteresis 0 15 30 mV
Minimum DC-to-SYS Voltage ) .
Headroom Vpc falling, 200mV hysteresis 0 15 30 mV
DC-to-SYS Dropout Resistance Rps Vpc =5V, Isys = 400mA, USUS = low 0.325 0.600 Q
4 M AKXV
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ELECTRICAL CHARACTERISTICS (continued)

(DC, USB, BVSET, UOK, DOK, LX_ unconnected; VTHM = V1/2, VPG_ = VAGND = OV, VBaT = 4V, CEN = low, USUS = low, EN = high,
VPEN1 = VPeEN2 = 3.3V, Vpwm = OV, CouTs = 1uF, Couts = 1uF, Csys = 10uF, PV1 = PV2 = PV3 = PV4 = PV5 = SYS, Rp|seT = 3kQ,
ReiseT = 3k, CyL = 0.1uF, CcT = 0.15pF, Cp = 0.01pF, VFe1 = 1.1V, VFB2 = 1.1V, VFB3 = 1.1V, Ta = -40°C to +85°C, unless other-
wise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. Starting DC when no USB present 1.0 ms
DC-to-SYS Soft-Start Time t35-D-S - -
Starting DC with USB present 35 us
DC Thermal-Limit Temperature Die temperature at which current limit is +100 oC
reduced
DC Thermal-Limit Gain Amount Qf |lnput current reduction above 5 %/°C
thermal-limit temperature
USB POWER INPUT (Vysg = 5.0V, EN = low)
Operating voltage 4.1 6.6
USB Voltage Range VusB - \
Withstand voltage 0 14
Vuss = 6V, USUS = low, CEN = high,
SYS Regulation Voltage Vsys_REG | system current is less than the input current 5.2 5.3 5.4 V
limit
USB Undervoltage Threshold VUsBL Vuysa rising, 500mV hysteresis 3.95 4.0 4.05 V
USB Overvoltage Threshold VUSBH VusB rising, 400mV hysteresis 6.8 6.9 7.0 Vv
VusB = 6V, Vsys = 5V, DC | PEN2 = low, 90 95 100
. unconnected, CEN = low, |USUS =low
USB Current Limit lUSBLIM o MA
Ta = +25°C, PEN2 = high
gn. 450 475 500
IvL = OA (Note 3) USUS = low
USUS = high 0.11
USUS = low, CEN = low;
) 1.1 2.0
USB Quiescent Current lusBIQ Isys = OmA, IgaT = OmA, VL no load mA
USUS = low, CEN = high; 07 13
Isys = OmA, VL no load
Minimum USB-to-BAT Voltage . )
Headroom Vysg falling, 200mV hysteresis 0 15 30 mV
Minimum USB-to-SYS Voltage . .
Headroom VusB falling, 200mV hysteresis 0 15 30 mV
USB-to-SYS Dropout Resistance Rus VusB = 5V, Isys = 400mA, USUS = low 0.325 0.600 Q
USB-to-SYS Soft-Start Time t83-U-S 1.0 ms
USB Thermal-Limit Temperature Die temperature at which current limit is 100 oc
reduced
USB Thermal-Limit Gain Amount Qf |In|out current reduction above 5 %/°C
thermal-limit temperature
SYSTEM (Vpc = 5.0V, EN = low)
System Operating Voltage Range Vsys 2.6 55 V
System Undervoltage Threshold VuvLo_sys | SYS falling, 100mV hysteresis 2.45 2.50 2.55 Vv

MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

(DC, USB, BVSET, UOK, DOK, LX_ unconnected; VTHM = V1/2, VPG_ = VAGND = OV, VBaT = 4V, CEN = low, USUS = low, EN = high,
VPEN1 = VPeEN2 = 3.3V, Vpwm = OV, CouTs = 1uF, Couts = 1uF, Csys = 10uF, PV1 = PV2 = PV3 = PV4 = PV5 = SYS, Rp|seT = 3kQ,
ReiseT = 3k, CyL = 0.1uF, CcT = 0.15pF, Cp = 0.01pF, VFe1 = 1.1V, VFB2 = 1.1V, VFB3 = 1.1V, Ta = -40°C to +85°C, unless other-
wise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
BAT is sourcing 65 82 115
BAT-to-SYS Reverse Regulation v DC or USB and BAT | 105mA v
Voltage BSREG | 4re sourcing current | BAT is sourcing
905mA 130
DC and USB unconnected, EN = low,
0 10
VBAT = 4V
Vpc = VusB = 5V, USUS = high, 0 10

PEN1 = low, EN = low, VBAT = 4V

Ipv1 + DC and USB unconnected, EN = high,
Ipvo + VBAT = 4V (step-down converters are not in 155 285 LA
Ipvs + dropout), PWM = low (Note 4)

Ipva + DC and USB unconnected, EN = high,
Ipvs + VBAT = 2.8V (at least one step-down 425 550
Isys converter is in dropout), PWM = low (Note 4)

Vpc = Vuse = 5V, USUS = high, EN = high,

Quiescent Current

VBAT = 4V, PWM = low (Note 4) 180 320
DC and USB unconnected, EN = high, 9 mA
VBAT = 4.0V, PWM = high
BATTERY CHARGER (Vpc = 5.0V, EN = low)
BAT-to-SYS On-Resistance RBs Vyse = 0V, VBaT = 4.2V, Isys = 1A 0.08 0.16 Q
BVSET = VL or Ta = +25°C 4174 4200  4.221
BVSET unconnected | T = -40°C to +85°C | 4.145  4.200 4.242
BAT Regulation Voltage VBATREG | BVSET = AGND Ta =+25°C 4.073 4100 4.121 y
(Figure 6) Ta =-40°C to +85°C | 4.047 4.100 4.141
RBVSET = 49.9kQ to | TA = +25°C 4325 4350 4.376
AGND Ta=-40°Cto +85°C | 4.297 4350 4.398
BAT Recharge Threshold VBATRCHG | (Note 5) -170 -120 -70 mV
BAT Prequalification Threshold VBATPRQ | VBAT rising, 180mV hysteresis, Figure 6 2.9 3.0 3.1 \
RoiSeT Resistance Range fﬂfsranteed by BAT fast-charge current 3 15 kO
CISET Voltage VCISET RCISET = 7.5kQ, IBAT = 267mA, Figure 9 0.9 1.0 1.1 Vv
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ELECTRICAL CHARACTERISTICS (continued)

(DC, USB, BVSET, UOK, DOK, LX_ unconnected; VTHM = V1/2, VPG_ = VAGND = OV, VBaT = 4V, CEN = low, USUS = low, EN = high,
VPEN1 = VPeEN2 = 3.3V, Vpwm = OV, CouTs = 1uF, Couts = 1uF, Csys = 10uF, PV1 = PV2 = PV3 = PV4 = PV5 = SYS, Rp|seT = 3kQ,
ReiseT = 3k, CyL = 0.1uF, CcT = 0.15pF, Cp = 0.01pF, VFe1 = 1.1V, VFB2 = 1.1V, VFB3 = 1.1V, Ta = -40°C to +85°C, unless other-
wise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Low-power USB charging from the USB
input, DC unconnected, RcISET = 3kQ, 87 92 100

PEN2 = low, USUS = low

Low-power USB charging from the DC
input, RcISET = 3kQ, PEN1 = low, 87 92 100
PEN2 = low, USUS = low

High-power USB charging from the USB
input, DC unconnected, RoISET = 3kQ, 450 472 500
PEN2 = high, USUS = low

High-power USB charging from the DC

BAT Fast-Charge Current Limit input, RcIseT = 3kQ, PEN2 = high, 450 472 500 mA
USUS = low
AC-to-DC adapter charging from the DC
input, RpISET = 3kQ, RCISET = 15kQ, 170 200 230
PEN1 = high
AC-to-DC adapter charging from the DC
input, RpISET = 3kQ, RCISET = 7.5kQ, 375 400 425
PEN1 = high
AC-to-DC adapter charging from the DC
input, RpISeT = 3kQ, RcISET = 3.74kQ, 750 802 850
PEN1 = high
BAT Prequalification Current VBAT = 2.5V, RCISET = 3.74kQ 65 82 100 mA
Top-Off Threshold Ta = +25°C, ReIseT = 3.74kQ (Note 6) 20 30 40 mA
No DC or USB power 0 +5
EN = low connected
BAT Leakage Current T 5 Y°C pA
A=+25 DC and/or USB power 5 ] 45
connected, CEN = high
Slew rate 450 mA/ms
) Time from OmA to 500mA 1.10
Charger Soft-Start Time 1SS CHG -
- Time from OmA to 100mA 0.22 ms
Time from 100mA to 500mA 0.88
Timer Accuracy CcT1 = 0.15pF -20 +20 %

CISET voltage when the fast-charge timer
Timer Suspend Threshold suspends; 300mV translates to 20% of the 250 300 350 mV
maximum fast-charge current limit

CISET voltage when the fast-charge timer
Timer Extend Threshold suspends; 750mV translates to 50% of the 700 750 800 mV
maximum fast-charge current limit

MAXIMN 7
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ELECTRICAL CHARACTERISTICS (continued)

(DC, USB, BVSET, UOK, DOK, LX_ unconnected; VTHM = V1/2, VPG_ = VAGND = OV, VBaT = 4V, CEN = low, USUS = low, EN = high,
VPEN1 = VPeEN2 = 3.3V, Vpwm = OV, CouTs = 1uF, Couts = 1uF, Csys = 10uF, PV1 = PV2 = PV3 = PV4 = PV5 = SYS, Rp|seT = 3kQ,
ReiseT = 3k, CyL = 0.1uF, CcT = 0.15pF, Cp = 0.01pF, VFe1 = 1.1V, VFB2 = 1.1V, VFB3 = 1.1V, Ta = -40°C to +85°C, unless other-
wise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Prequalification Time tPQ Cct1 = 0.15pF 33 min
Fast-Charge Time tFC Cct1 = 0.15pF 660 min
Top-Off Time tTO 15 S
THERMISTOR INPUT (THM) (Vpc = 5.0V, EN = low)

THM Threshold, Cold VTHMC VTHM rising, 65mV hysteresis 73.0 74.0 75.5 c;/;’v(if
THM Threshold, Hot VTHMH VTHM falling, 65mV hysteresis 27.0 28.4 30.0 ?‘;\Zf
THM = AGND or VL, Ta = +25°C -0.100  0.001  +0.200
THM Input Leakage Current ITHM pA
THM = AGND or VL, Ta = +85°C 0.01
POWER SEQUENCING (Figures 11 and 12)
EN to REG3 Enable Delay tD1 120 us
REG1 Soft-Start Time tsS1 2.6 ms
REG3 to REG1/2 Delay tp2 0.4 ms
REG2 Soft-Start Time tgso 2.6 ms
REG3 Soft-Start Time tss3 2.6 ms
REG1/2 to REG4 Delay tD3 0.3 ms
REG4 Soft-Start Time tssa 3.0 ms
REGS5 Soft-Start Time tsss 3.0 ms
REGULATOR THERMAL SHUTDOWN
Thermal Shutdown Temperature Ty rising +165 °C
Thermal Shutdown Hysteresis 15 °C
REG1—SYNCHRONOUS STEP-DOWN CONVERTER
Input Voltage PV1 supplied from SYS Vsys \
Maximum Output Current L =4.7uH, RL = 0.13Q (Note 7) 425 mA
FB1 Voltage (Note 8) 0.997 1.012 1.028 V
Adjustable Output Voltage Range 1 Vsys \
Ta = +25°C -50 -5 +50
FB1 Leakage Current VFB1 = 1.012V nA
Ta = +85°C -5
Load Regulation PWM mode 4.4 %lA
Line Regulation PWM mode (Note 9) 1 %/D
p-Channel On-Resistance Vpvi =4V, ILx1 = 180mA 165 330 mQ
n-Channel On-Resistance Vpvi =4V, ILx1 = 180mA 200 400 mQ
-Channel Current-Limit
_‘Fhreshold 0555 0615 0675 A
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ELECTRICAL CHARACTERISTICS (continued)

(DC, USB, BVSET, UOK, DOK, LX_ unconnected; VTHM = V1/2, VPG_ = VAGND = OV, VBaT = 4V, CEN = low, USUS = low, EN = high,
VPEN1 = VPeEN2 = 3.3V, Vpwm = OV, CouTs = 1uF, Couts = 1uF, Csys = 10uF, PV1 = PV2 = PV3 = PV4 = PV5 = SYS, Rp|seT = 3kQ,
ReiseT = 3k, CyL = 0.1uF, CcT = 0.15pF, Cp = 0.01pF, VFe1 = 1.1V, VFB2 = 1.1V, VFB3 = 1.1V, Ta = -40°C to +85°C, unless other-
wise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Skip Mode Transition Current (Note 10) 60 mA

n-Channel Zero-Crossin

Th?eshold proseng 10 mA

Maximum Duty Cycle 100 %

Minimum Duty Cycle PWM mode 12.5 %

Internal Oscillator Frequency 1.8 2.0 2.2 MHz

gi;giﬁlsoharge Resistance in EN = low, resistance from LX1 to PG1 0.5 1.0 2.0 kQ

REG2—SYNCHRONOUS STEP-DOWN CONVERTER

Input Voltage PV2 supplied from SYS Vsys V

Maximum Output Current L =4.7uH, RL = 0.13Q (Note 7) 425 mA

FB2 Voltage (Note 8) 0997 1.012 1.028 Vv

Adjustable Output Voltage Range 1 Vsys vV
Ta = +25°C -50 -5 +50

FB2 Leakage Current VEB2 = 1.012V nA
Ta = +85°C -50

Load Regulation PWM mode 4.4 %lA

Line Regulation PWM mode (Note 9) 1 %/D

p-Channel On-Resistance Vpv2 = 4V, ILx2 = 180mA 200 400 mQ

n-Channel On-Resistance Vpy2 = 4V, I .x2 = 180mA 150 265 mQ

-Channel Current-Limit

?hreshold 0555 0615 0.675 A

Skip Mode Transition Current (Note 10) 60 mA

n-Channel Zero-Crossin

Threshold ° 10 mA

Maximum Duty Cycle 100 %

Minimum Duty Cycle PWM mode 125 %

Internal Oscillator Frequency 1.8 2.0 2.2 MHz

g;ﬁ;giﬁsoharge Resistance in EN = low, resistance from LX2 to PG2 05 10 20 kQ

REG3—SYNCHRONOUS STEP-DOWN CONVERTER

Input Voltage PV3 supplied from SYS Vsys \

Maximum Output Current L =4.7uH, R = 0.13Q (Note 7) 425 mA

FB3 Voltage (Note 8) 0.997 1.012 1.028 V

Adjustable Output Voltage Range 1 Vsys N
Ta = +25°C -50 -5 +50

FB3 Leakage Current VFB2 = 1.012V nA
Ta = +85°C -50

Load Regulation PWM mode 4.4 %lA

MAXIMN 9
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ELECTRICAL CHARACTERISTICS (continued)
(DC, USB, BVSET, UOK, DOK, LX_ unconnected; VTHM = V1/2, VpG_ = VAGND = 0V, VBaT = 4V, CEN = low, USUS = low, EN = high,
VPEN1 = VPeEN2 = 3.3V, Vpwm = OV, CouTs = 1uF, Couts = 1uF, Csys = 10uF, PV1 = PV2 = PV3 = PV4 = PV5 = SYS, Rp|seT = 3kQ,
ReiseT = 3k, CyL = 0.1uF, CcT = 0.15pF, Cp = 0.01pF, VFe1 = 1.1V, VFB2 = 1.1V, VFB3 = 1.1V, Ta = -40°C to +85°C, unless other-

wise noted.) (Note 2)

Shutdown

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Line Regulation PWM mode (Note 9) 1 %/D
p-Channel Current-Limit
Threshold 0555 0615 0675 A
Skip Mode Transition Current (Note 10) 60 mA
n-Channel Zero-Crossing
Threshold 10 mA
p-Channel On-Resistance Vpys = 4V, I x3 = 180mA 230 460 mQ
n-Channel On-Resistance Vpy3 = 4V, I x3 = 180mA 120 210 mQ
Maximum Duty Cycle 100 %
Minimum Duty Cycle PWM mode 12.5 %
Internal Oscillator Frequency 1.8 2.0 2.2 MHz
Internal Discharge Resistance in EN = low, resistance from LX3 to PG3 0.5 1.0 2.0 kQ
Shutdown
REG4—LINEAR REGULATOR
PV4 Operating Range Vpv4 1.7 Vsys \
Pv4 Undervoltage Lockout Vpva rising, 100mV hysteresis 155 160 165 v
Threshold
FB4 Voltage No load 0.582 0.600 0.618 \
Ta = +25°C -50 -5 +50
FB4 Leakage Current VFBs = 0.6V nA
Ta = +85°C -5
. PV4 to OUT4, Vpy4 = 3.3V 0.45
Drop-Out Resistance Q
PV4 to OUT4, Vpys = 2.0V 0.75 1.8
o VFB4 = 0.54V 200 230 265
Current Limit mA
VFB4 = OV 235
10Hz to 100kHz;
Output Noise Courta = 3.3uF, louT4 = T0MA, Vpyg = 2V, 120 uVRMS
VouT4 set for 1.8V
f = 1kHz, louT4 = 10mA, Vpy4 = 2V, 67
VouTs set for 1.8V
PSRR dB
f = 10kHz, louT4 = 10mA, Vpy4 = 2V, 50
VouT4 set for 1.8V
Internal Discharge Resistance in )
EN = low, resistance from OUT4 to AGND 0.5 1.0 2.0 kQ

10
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ELECTRICAL CHARACTERISTICS (continued)

(DC, USB, BVSET, UOK, DOK, LX_ unconnected; VTHM = V1/2, VPG_ = VAGND = OV, VBaT = 4V, CEN = low, USUS = low, EN = high,
VPEN1 = VPeEN2 = 3.3V, Vpwm = OV, CouTs = 1uF, Couts = 1uF, Csys = 10uF, PV1 = PV2 = PV3 = PV4 = PV5 = SYS, Rp|seT = 3kQ,
ReiseT = 3k, CyL = 0.1uF, CcT = 0.15pF, Cp = 0.01pF, VFe1 = 1.1V, VFB2 = 1.1V, VFB3 = 1.1V, Ta = -40°C to +85°C, unless other-
wise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
REG5—LINEAR REGULATOR
PV5 Operating Range Vpvs 1.7 Vsys V
PV5 Undervoltage Lockout . )
Threshold Vpys rising, 100mV hysteresis 1.55 1.60 1.65 \
FB5 Voltage No load 0.582 0.600 0.618 \
Ta = +25°C -50 -5 +50
FB5 Leakage Current VFBs = 0.6V nA
Ta = +85°C -5
Vv to OUT5, V =3.3V 0.45
Drop-Out Resistance PVS PV Q
Vpys to OUT5, Vpys = 2.0V 0.75 1.8
o VFBs = 0.54V 200 230 265
Current Limit mA
VEBs = OV 235
10Hz to 100kHz,
Output Noise CouTts = 2.2uF, louTs = 1T0mA, Vpys = 3.5V, 180 uVRMS
VouTs set for 3.3V
f = 1kHz, louTts = 10mA, Vpys = 3.5V,
VouTs set for 3.3V 62
PSRR : dB
f = 10kHz, loyTs = 10mA, Vpys = 3.5V, 44
VouTs set for 3.3V
Internal Discharge Resistance in EN = low, resistance from OUT5 to AGND 05 10 20 kQ
Shutdown
VL—LINEAR REGULATOR
VL Voltage VyL lvL = OmA to 3mA 3.0 3.3 3.6 \
LOGIC (UOK, DOK, PEN1, PEN2, USUS, CEN, CST1, CST2, EN, PWM)
Logic Input-Voltage Low g%?/B orVpe = 4.1V10 6.6V, Vsys = 2.6V to 0.6 \
Logic Input-Voltage High g%ﬁf‘ orVpc =4.1V10 6.6V, Vsys =2.6Vio | 4 4 v
Logic Input Leakage Current v Wiossy AT 0001 1 A
ogic Input Leakage Curren = 05.

g p g LOGIC A= 185°C 0.01 H
Logic Output-Voltage Low ISINK = TMA 10 30 mV
Logic Output-High Leakage Ta = +25°C 0.001 1

V =55V A
Current LOGIC Ta = +85°C 0.01 H
TRI-STATE INPUT (BVSET)
BVSET Input-Voltage Low Vysg or Vpc = 4.1V 10 6.6V 0.3 V
BVSET Input-Voltage Mid Vusg or Vpc = 4.1V to 6.6V 1.2 V1VL2 Vv
MAXI/V 11

X1Z98XVIN



MAX8671X

ST g E BERE IR E a7 AIPMIC,
HAFFHFIRE

ELECTRICAL CHARACTERISTICS (continued)

(DC, USB, BVSET, UOK, DOK, LX_ unconnected; VTHM = V1/2, VpG_ = VAGND = 0V, VBaT = 4V, CEN = low, USUS = low, EN = high,
VPEN1 = VPeEN2 = 3.3V, Vpwm = OV, CouTs = 1uF, Couts = 1uF, Csys = 10uF, PV1 = PV2 = PV3 = PV4 = PV5 = SYS, Rp|seT = 3kQ,
ReiseT = 3k, CyL = 0.1uF, CcT = 0.15pF, Cp = 0.01pF, VFe1 = 1.1V, VFB2 = 1.1V, VFB3 = 1.1V, Ta = -40°C to +85°C, unless other-
wise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
BVSET Input-Voltage High Vusg or Vpc = 4.1V to 6.6V V(;/LS' VgL; Vv
Internal BVSET Pullup Resistance 52.5 kQ
External BVSET Pulldown
Resistance for Midrange Voltage RBVSET 45 S0 50 K

Note 2:
Note 3:
Note 4:

Note 5:
Note 6:
Note 7:
Note 8:

Note 9:

Note 10:

12

Limits are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed through cor-
relation using statistical quality control (SQC) methods.

The USB/DC current limit does not include the VL output current. See the VL Linear Regulator section for more information.
Quiescent current excludes the energy needed for the REG1-REGS external resistor-dividers. All typical operating charac-
teristics include the energy for the REG1-REG5 external resistor-dividers. For the circuit of Figure 1, the typical quiescent
current with DC and USB unconnected, EN = high, VBaT = 4V, and PWM = low is 175pA.

The charger transitions from done to fast-charge mode at this BAT recharge threshold (Figure 7).

The charger transitions from fast-charge to top-off mode at this top-off threshold (Figure 7).

The maximum output current is guaranteed by correlation to the p-channel current-limit threshold, p-channel on-resistance,
n-channel on-resistance, oscillator frequency, input voltage range, and output voltage range. The parameter is stated for a
4.7uH inductor with 0.13Q series resistance. See the Step-Down Converter Output Current section for more information.
The step-down output voltages are 1% high with no load due to the load-line architecture. When calculating the external
resistor-dividers, use an FB_ voltage of 1.000V.

Line regulation for the step-down converters is measured as AVouT/AD, where D is the duty cycle (approximately
VouT/VIN).

The skip mode current threshold is the transition point between fixed-frequency PWM operation and skip mode operation.
The specification is given in terms of output load current for inductor values shown in the typical application circuits.
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BT (EFFIE

(Circuit of Figure 1, Iy = O0mA, Ta = +25°C, unless otherwise noted.)

QUIESGENT CURRENT QUIESCENT CURRENT USB QUIESCENT CURRENT
vs. DC OR USB SUPPLY VOLTAGE vs. DC OR USB SUPPLY VOLTAGE vs. USB SUPPLY VOLTAGE, USB SUSPEND
16 —_— 16 . 050 -
CHARGER ENABLED |E CHARGER ENABLED |Z g
14 A NO BATTERY INPUT {5 14 NO BATTERY INPUT {4 045 g
/ L VOLTAGE ATDC OR |2 VOLTAGEATDC OR |£ 0.40 H
_ 12 USB WITH THE _ 12 USBWITHTHE
z 1 OTHER INPUT LEFT g OTHER INPUT LEFT £ 03
= 10 UN‘CONN‘ECTED = 10 L UNCONNECTED - = 030
£ 08 S FanG £ 08 o } } %0-25
(&5} (] -
5 06 || 5 06 ™ FALLING 2 020 —
= ‘\‘ | = [ 3 0.15
04 RISING 04 ™ Rising ' L]
0.10
02 A =251 02 A ]
Jf' ’ 0.05 f USB VOLTAGE RISING
0 0 0 | | |
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
INPUT VOLTAGE (V) INPUT VOLTAGE (V) USB VOLTAGE (V)
BATTERY LEAKAGE CURRENT
vs. BATTERY VOLTAGE WHEN BATTERY LEAKAGE CURRENT
REGULATORS ARE POWERED FROM USB vs. BATTERY VOLTAGE
14 < 08 —_— -
E NO EXTERNAL POWER g
= 12 5 = 07 fEn-Low £
<! : = CEN = HIGH pda
= = 06 /
= 10 A e
2 - d
> = U
S 08 2 -
& & 04 e
= 06 = v
e =03 /
= = P
g 04 Vygg =5V £ 02
S Vg =0V S
02 PEN = PEN2 =17} 0.1
EN=1 U
0 - 0
0 05 10 15 20 25 30 35 40 45 0 05 10 15 20 25 30 35 40 45
BATTERY VOLTAGE (V) BATTERY VOLTAGE (V)
W AXIW 13
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(Circuit of Figure 1, Iy = OmA, Ta = +25°C, unless otherwise noted.)

CHARGE CURRENT vs. BATTERY CHARGE CURRENT
VOLTAGE WITH USB INPUT vs. BATTERY VOLTAGE
500 ‘ ‘ g 500 ‘ -
Vuysp = 5.0V T £ Vysp = 5.0V E
450 Fype—ov PEN2 - 1 g B0 Fype-ov S
400 | PENT=1 E 400 |PENT=1,PEN2=1 z
350 E 30 - o
CISET =
Z 30 = 300 ‘
£ 250 £ 250 ‘ ‘
jun )
§ < ReiseT = 6.04kQ
S 200 S 200
= =
S 150 5 150
100 100
50 PE‘N2 =0 5
0 0
20 25 30 35 40 45 20 25 30 35 40 45
BATTERY VOLTAGE (V) BATTERY VOLTAGE (V)
CHARGE CURRENT vs. AMBIENT CHARGE CURRENT vs. AMBIENT BATTERY REGULATION VOLTAGE
TEMPERATURE, LOW POWER DISSIPATION TEMPERATURE, HIGH IC POWER DISSIPATION vs. TEMPERATURE
500 ‘ = 500 ‘ . 450 : -
E E Vysg=5V |
450 PEND - 1 - 450 PEN2 - 1 \ i 445 vEE P
400 z 400 E: 4.40 PENT=1 ]z
- = \ - PEN2 - 0
€ 350 E 350 =435 BVSET < VL
Z 30 = 300 \\ 2 430 NO LOAD
oc oc _ —
S 250 S 250 Vysg=6.5V _ S 425
< Vysg = 5.0V < Vpe =0V =
S 200 VooV S 200 Vgar =31V —| 5420 |y
z VgaT = 4.0V = PEN - 1 =
S 150 BAT =40V 5 150 & 415
PEN1 =
100 100 410
50 PEN2=0 5 PEN2=0 405
0 0 400
-40 15 10 35 60 85 40 -15 10 35 60 85 40 15 10 35 60 85
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C)
Vsys vs. SYS CURRENT Vsys vs. SYS CURRENT Vsys vs. SYS CURRENT
410 z 550 s 550 o
405 g 5 §
= 5.00 E 5.00 E
4.00
= T~ = 450 = 450
£395 @ @
= 2 2
T~ 400 400
3.90
385 |-DC OPEN, USB OPEN, Vgar = 4.0V ] 350 350
THE SLOPE SHOWS THE SYSTEM LOAD DC OPEN, Viysg = 5.1V, Vpar = 4.0V DC OPEN, Viysg = 5.1V, Vgar = 4.0V
280 SWITCH HAS AN ON-RESISTANCE OF 81me. PEN1 =1, PEN2 = 0, CHARGER DISABLED PENT =1, PEN2 = 0, CHARGER DISABLED
X L L L L 300 I I I I 300 | | | |
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
SYS CURRENT (mA) SYS CURRENT (mA) SYS CURRENT (mA)
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(Circuit of Figure 1, Iy = OmA, Ta = +25°C, unless otherwise noted.)

USB CONNECT (NO SYS LOAD)

MAX8671X toc14

Vuss 9
luss f\/ L
414V
4.0V .
Vsys l\ “““
VUOK | T T T T

IgaT | OmA ]
\ -475mA

CHARGING

2m

OmA LOAD ON SYS, 4.0V BATTERY, 5.0V USB INPUT

Vuss

luss

Vsys
VesTi

Vest2

IBAT

s/div

USB CONNECT (50mA SYS

LOAD)

MAX8671X toc15

5V/div Vuss

5V/div

500mA/div
luss

s 500mA/div

2V/div

2V/div Vsys

v
svigiv O

IBaT

500mA/div

] s

500mA/div

USB SUSPEND

MAX8671X toc17

-425mA’ L

MAXIMV

400us/div
50mA LOAD ON SYS, 4.0V BATTERY, 5.0V USB INPUT

5V/div

500mA/div
2V/div
5V/div
5V/div

500mA/div

Vusus

luss

50mA LOAD ON SYS, 4.0V BATTERY, 5.0V USB INPUT

USB DISCONNECT (50mA SYS LOAD)

MAX8671X toc16

e ————— - n n

-4
L

S
S
&)
2
>

Vuse 5V/div
luss
- L " 500mA/div
Vsys e } 4'0\/. e WAV
Vuok .
Bar K 500mA/div

2ms/div

50mA LOAD ON SYS, 4.0V BATTERY, 5.0V USB INPUT

USB RESUME

MAX8671X toc18.

4 5V/div

500mA/div

Vsys

Vst

2V/div

5V/div

Vest2

IBAT

5V/div

400us/div

500mA/div

50mA LOAD ON SYS, 4.0V BATTERY, 5.0V USB INPUT

15
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(Circuit of Figure 1, Iy = OmA, Ta = +25°C, unless otherwise noted.)

MAX8671X

AC-TO-DC ADAPTER CONNECT
AC-TO-DC ADAPTER CONNECT WITH USB WITH NO USB
MAX8671X toc19 MAX8671X toc20
1 v PP U
Vsvs | 40v 1 sy VSIS L AV | et 414
| s0omazaiv S T AL
Inc Inc /h/.w"
luss ) W ‘ L
’ 500mA/div [ | e N A
T lgaT ABOMA NG T
Igat | ~330mA "“\7’ . . ) ’ : ©-840mA )
Wby NG EsoomAdy bR A icassssarsin
., : -840mA
400us/div 400us/div
25 LOAD ON SYS, PEN1 = PEN2 = HIGH 1A DC 25€2 LOAD ON SYS, PEN1 = PEN2 = HIGH 1A DC
LIMIT, RpiseT = 3.01kQ LIMIT
POWER-UP SEQUENCING
MAX8671X toc22
Ven u —
Vourt
Vour2
Vours
Vouts
Vours
un

luss

4ms/div

16

AC-TO-DC ADAPTER DISCONNECT

WITH USB
MAX8671X toc21
U4y 414V
v Vsvs -"'“'—-'1-—---—-—-]*—-'"-'— -~ -1 2vdiv
500mA/div 1A : ) [——
Inc
luss N F 500mA/div
v lgaT aow .
500mA/div 60mA -330mA
s T L..-uw 500mA/div
CgAOmA |
20ms/div

25Q LOAD ON SYS, PENT = PEN2 = HIGH 1A DC LIMIT

y 5V/div
5V/div
4 5V/div

2V/div

5V/div

d 5v/div

5V/div

M 50mA/div

MAXI N
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(Circuit of Figure 1, Iy = OmA, Ta = +25°C, unless otherwise noted.)

REG1 EFFICIENCY vs. LOAD CURRENT

REG1 LOAD REGULATION

REG1 DROPOUT VOLTAGE
vs. LOAD CURRENT

100 . 2.900 ‘ . 200
g Rran- 182k |2 THE NOMINAL INDUCTOR DC RESISTANCE
0 4 wEall £ 2880 Rra. = 1002 1 180 1S 140mg. THE NOMINAL p-CHANNEL
% ¢ g 2660 = g 160 |RESISTANCE OF THE REGULATOR IS
/T Npwm-o : s 2 o 200me AT 2.8V AND 185m<2 AT 3.3V.
0 pa VouTt = 26V = 2.840 E 140 [THE SLOPE OF THE LINE SHOWS A5~
= ) 8 ) a0 — & 15 |THAT THE TOTAL DROPOUT //
5 0 K = 1| = '™ [RESISTANCE OF ANAVERAGE,
& 50 A S 2800 S 100 |PART, BOARD, INDUCTOR 4
=) = = COMBINATION IS Voutt =3.3V
=40 yd %2-780 g 80 [330me2 AT 3.3V — o
‘I
0 PUM =1 = 2760 g 60 [ 3ine Vour =28/
20 Vourt =28V 2740 40 A ssstmveEon e
10 2.720 2 REG1 NOMINAL REGULATION
Vearr = 4V VOLTAGE.
O L LUl 2700 O n L L
1 10 100 1000 0 5 100 150 200 250 0 100 200 300 400 500
LOAD CURRENT (mA) OUTPUT CURRENT (mA) QUTPUT CURRENT (mA)
REG1 LIGHT-LOAD SWITCHING REG1 LIGHT-LOAD SWITCHING REG1 HEAVY-LOAD SWITCHING
WAVEFORMS (PWM = 0) WAVEFORMS (PWM 1) WAVEFORMS
MAX8671X toc26 MAXB671X toc27 MAX8671X toc28
T T H H H o H H o H " v " :‘: " " " "
VouTi J 20mV/div  Voyry Vouri WMMWW iy P PREL
_ | (AC-COUPLED) RSPV S L] ' ot omvdiv
N . Y (AC-COUPLED)
I WO ﬂ e ] ﬂ ﬂ i ﬂ IR
JIN P IR AR ] Wl u RRIRTRA B
ik 200mA/div LR 1 100mA/div N 2\ 100mavdiv
It IR ILi : ; ]
RS 20mA LOAD : 20mALOAD - Lo

4us/d\v

REG1 LINE TRANSIENT

MAX8671X toc29

2V/div
Vsys

Voutt wiw| 20mV/div

"25mALOAD |

100us/div

MAXIMV

200ns/div

400ns/div

REG1 LOAD TRANSIENT
u

MAX8671X toc30

50mV/div

v
oum (AC-COUPLED)

lout1

e eponmnad 100mA/Giv

20us/div

17
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MAX8671X

Vour

Vixi

(Circuit of Figure 1, Iy = OmA, Ta = +25°C, unless otherwise noted.)

REG2 EFFICIENCY vs. LOAD GURRENT

100

90

MAX8671X toc31

70
60

PWM

[ Vour2
50

Lo
N
Y

40 /

SV

EFFICIENCY (%)

VparT = 4.0V

1 10

100

LOAD CURRENT (mA)

1000

REG3 EFFICIENCY vs. LOAD CURRENT

100 .
90 =
g q| g
80 T E
|
70 /i v
£ g0 LPWM=0 A,
& Vourz=1.2v]| 7
2 50 |—rld wm=1 |l
= our2=1.2V
g ,
30 ¢
l"
20 A
4’,’ j
N Vg =40/
1 10 100 1000
LOAD CURRENT (m#)

OUT3 LIGHT-LOAD SWITCHING
WAVEFORMS (PWM = 0)

MAX8671X toc35

10mA LOAD

b o it ot A o na

10us/div

18

4
2V/div

10

| 200mA/div

| 20mVsdiv vy

Vixi

IL1

OUT3 HEAVY-LOAD SWITCHING

WAVEFORMS

250mA LOAD

REG2 LOAD REGULATION
1.60 3
_ 155 :
=
- ™
S 150
z
=
5
o
145
1.40
0 50 100 150 200 250
OUTPUT CURRENT (mA)
REG3 LOAD REGULATION
1.30 : -
RrgH = 20k2 7%
128 RepL = 100k2 |&
1.26 E:
=124
%122 —
S 120
=
= 118
5
S 116
1.14
1.12
1.10
0 50 100 150 200 250
OUTPUT CURRENT (mA)
OUT3 LOAD TRANSIENT
MAX8671X toc36 MAX8671X toc37
5 ] T PWM =0
| 10mv/div iy : :
: Vours 100mV/div
i 2v/div
|0
| 200magiy VT 100mA/div

400ns/div

40us/div

MAXI N




OUTPUT VOLTAGE (V)

2.554
2.552
2.550
2.548
2.546
2.544
2.542
2.540
2.538
2.536
2.534
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(Circuit of Figure 1, Iy = 0mA, Ta

+25°C, unless otherwise noted.)

BT fER 1 (4F)

REG4 LOAD REGULATION REG4 LINE TRANSIENT REG4 LOAD TRANSIENT
MAX8671X toc39 MAX8671X toc40
Regi = 316k | Lo v o
RepL = 100k |5
FeL g 2V/div ; N ] _
Vpvs Vouts l/— e : 50mV/div
e s A G BOMA
. L 1 100mv/div
Y 10mV/div | 50mA T 50mA d
ouT4 ! - 0uT4 ol : : ¥ :
. P\/ - SYS ..................................... VPV4 = VSYS = 4\/ .
Vsvs =4V J34el0AD. o & o i Voura=28V ¢ . . - ¢
0 50 100 150 100us/div 40us/div
OUTPUT CURRENT (mA)
REG5 LOAD REGULATION REGS5 LOAD TRANSIENT
3260 _ MAX8671X toc42
H ] ‘
3.258 : : ]
3,256 z
— Vouts . o 50mV/div
< 3254 ;
= SS—— V*
= 3252 ] Ty :
S 3250 ST e
2 3248 :
5. e B0MA
S 3246 : '
3.244 |OUT5 50mA - . i . SOTTIA d 100mV/div
3242 V=BV e
VijeR = 5V UsB )
3.240 U Vours =33V
0 50 100 150 e EEE—
OUTPUT CURRENT (mA) 40us/div
M AKX/ 19
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1 Usus USBHEERFTFHA . WFEIPI/R, ADCHUSBHI AR E M USBHIEHIA, WahUSUS A& ke k.

o DC B A . DCH ySYSIEAEIARGT, DCH AR Y HAC G B A8 FIUSBHIA . AN 1R,
DCHi AL PRI PENT. PEN2. USUSHIRpspriZil .

3 UsB USBHELJE#T A . USBA] SYSHRAL0SAHG . A1/, USBHHBRHIH PENT. PEN2ATUSUS £,

4 FB5 REGS R Asthi A . #$FBS#:4: 2 OUTS 5 AGND Z [l (i HLBH 4 e P 5, EEREGS 1% Hh H R 34 B
0.6V % Vpys.

5 PV5 REGSELJRHA . #FPVSIEREESYSH 1.7V E Veys A HLIR . {8 — AN TnF AP 2 A4 PVS 32 E 3 R i

6 ouTs R MERE A B . ST R R OUTS @ s 1k QN B FHL AL 2 AGND.

7 PG2 W I 1 SR REG2 (9 S 22 4t .

8 LX2 REG2 HLIEFF I 15 8, Wb N LX 2@ 0T 1kQ N EHBEL BH 4 2 PG2.

9 PV2 B B 7 SR REG2 AL IR AT A, K PV2IERE B SYS. i F— N 4. TpF A B 24 B 28 PV2 25 3% B PG2.

10 CEN RHESFA R TR AR A . PIAKCEN W {fifE R 4%, sIKzhCEN b PRk Ik 7. EUSUS A&
FE, P st R 7t 78 L A AR

" Fgo %EGZ& S . K FB23E 4 2 REG2 i i FL %55 AGND 2 [a] A FELBH. 43 FE 85 5, ATt FL R IR B AE 1V

Vsys

12 DOK RHEAFAR. R IT S SR R . 24 Vpe e HOE® TEJSE B, DOK M{KHL .

13 B4 REG4 ik A . K+ FB4 1% 2 REGA % ) i1 25 5 AGND 2 [A] i B BEL 3 JE 2 rf A5, B K e o SR 3% B
O6V§Vp\/4

14 BP TN e SR . 0 — 0.0l pF A i FRL T PG S HL 5 55 6 BP, A Bl T BRAR LD O 1 %y Hh M s

15 ouT4 MERR A E A . ST BE R OUT4 e AL 22 AGND.

16 PV4 REG4HLIRHTA . K PVAIERE ESYSE 1.7V E Voys Y HLIR.  F— N 1P Ry MY B L 20K PVA S5 s B R

17 BVSET FE R T R i B . BLIKBVSET R HL 1% & V4.1V BVSET##: 2 VL EZER, KHEEE N
4.2V. ¥ BVSETi# i S0k QLB 4 2 42 AGND n] Kt FL 14 ¥ 4350V .

18 AGND M, AGND 2 P L 14 {1 e 7 422 b iy

19 FB1 REEGUi’E?ﬁu/\ ¥ FB1E % £ REG i 2K 5 AGND 2 [8] () FELFH 40 R # Hh , mlbsfr L R I E AR 1V

Vsys

20 EN VAT RE A, PO ENT e A TR ek, SR IE LR BLACEN A% 1 i A 4 4%

o1 PWM MRHEHIPWMET A, BLEPWMAI{#REG]. REG2FIREG3 TAE TR HIPWMAER; ¥ PWMALE THET H3h
PWMHEA . FEAEZITIEFRHLEPWM, & 2 815S% PWMERY.

22 PV1 REGI BB THT S B . $5PVIEEESYS, A — 4. TpFR g A8 PV 321 £ PG .
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BFFrHFRe&

5| B B (4E)

El) 2™ Ih&E

23 LX1 REGIHLEIT 37 . Seii st T LX 1l i 1kQ N PR B 3 PG .

24 PG1 REG1 B He A5 25 D S i

25 PG3 REG3 & I8 17 g T % b

26 LX3 REG3HLETIT 645 &, Wil R LX33@ad 1kQ A FREL BB F PG3.

27 PV3 REG3 F& VA 15 2 LIRS A . FFPVIEREESYS, i fl— 4. TpF R 2 20K PV3 353 B PG3.
ICHLYSH . VLIZELDOHH, FMAX8671X N HREL It 78 FE 4% FL s (b H . X4 AR L B It i A B USB

28 VL L, VLA SNESHL B 3.3V SmAHLIE . I — /N0 1pF A HL A4 VL 358 % AGND.

o9 FB3 REG3 [ it A . BrFB3 4% 2 REG3 i ! FiL 25 5 AGND 2 [A] 9 FELPHL 23 JE 2% Hh A5, WK REG3 Y i 1 s
i§§f1V§VSYS

30 DISET DCHi ABR L IESE . #EDISET 5 AGND 2 [A] 7% 4% — A H B (Rprser) AT 3 & DCH A LR ], 0 215 &
WEERL

31 CISET FEHEHE R A . 7ECISET 5 AGND 2 [0]iE 4% — M HHRorspr) A% B R TR & 7978 i
FRAIFIEF 7B TR .

32 T FOHLE I A B A FECT 5 AGND 2 [A]3% 32 — A LR (Cop) T a8 BB 78 o 19 70 =X iy S8 R 119 e o s et
FE] . oKFCT 4% 2 AGND A A% (- bR 75 A9 76 & I 2«
BB A . A THM 5 AGND 2 [B]3% 42 — S FEE i HL A R 75 4l i 1) 0L B R B (NTC) i FL B

33 THM FETHM 5 VL 2 [ 4 — A EUPH,  PEAE %5 T A FL PELZE +25° C I (9 FLBEL{E . 224 P el 8 o v 30 A1 3L BR i
s 1k FEHL

34 BAT R IE AR B . 4 BATHEH2 2 5T Li+/A R A W FL T 1) 1A
AGHERH, i — S 10pF R M B A K SYS 321 2 1 R it
2 USB = DCHiy A5 A 2 AR FER(USUS = (KRR, SYSHIRRHIZES.3V (Vsys-reg). MRS

35 ) %ﬁ(ls{isgéﬁtﬂﬁ/\%iﬁwﬁ%w, SYS B % Z L VA& VRsrEG R HL R, DAL /R0 E 5 R R 3t ] s
HSYS .
4 USB Y DO A A R I, SYSIist i #5 R %% (74, IF 5 (Rpg) 4% % BAT.

36 PEN1 ORI HL, HFAEERESEEL

37 CST2 TR IT B THAR SR 2. CSTIAICST248 /R4 FR M FERR A, E40fE BiES % K3,

38 UOK RHEFAR. TtRIT i USBHL R L 285 . 24 Vg FEHIE H TAETEEN, UOK MK,

39 CSTH1 TRARTT i FEHR S TE R M 1. CSTIFICST23 R AR AR A LIRS, 1E4MMR BB % £3.

40 PEN2 i AR R H2, EAERIESHER].

— EP BRI AR AER ZAGND. ERE I RRERUR EF I AGND. PGL. PG2HIPG3 %M.

MAXIMN
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MAX8671X

ST g E BERE IR E a7 AIPMIC,

HAFFHFIRE

2 35
[AC-T0-DC ADAPTER ¢—| 00 sYs ° 55
‘WFI IimuF
VBUS > I‘ S USB BAT 3 o BAT
4.7uF L
Tu
3.3V I I
3mA = —
28 "
THM
AGND i B =3380K + | Li+/Li-Poly
MAX8671X
ouT4
4.7uH 28V
0.6A 425mA
Pv4 X1 23
FB4 FB1
PV1
0uTs
PV5 PG1
LX2
FB5
FB2
PV2
EN
21 PG2
PWM
iy .
36
= PEN1
40
> ] PEN2 FB3
> 10 usus PV3
> CEN
[10 >
uP
45 PG3
0k BVSET
o ® 39 CST1
- 1 csm B
- 12 | 5or DISET
. 38 ok
N CISET
cT
EP

& 1. MAXSG671X T 7 FH HE i

22
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& FK T ae FIE BEFE IR L FE 22T PMIC,
HBFFHFILE

DC SYs
B
| oiser
-1 Li+/Li-Poly BATTERY
> i+/Li-Poly
PEN? gg"@?; CHARGER AND
> - > SYSTEMLOAD —‘
Jaus SELECTOR SWiToH
. BAT
BVSET |
U0K
- | osr2 |
L CSTH i
| uss >
- T |
=1
HIGHEST -
VOLTAGE cT
SELECTOR -
cseT |
VL IN SMART POWER
ouT 33V SELECTOR AND MAXIM
LDO CHARGER BIAS MAX8671X
— | aano >
PV4 PV1
REG4 X1
0uT4 i e
FB4 DC-DC PG1
T FB1
8P REF PV2
l REG2 L2
PV5 DC-DC PG2
—? FB2
ouTS REGS
LDO
FB5 s
N LX3
REG3
DC-DC PG3
PWM FB3

2. ThRERER

MAXIMN 23
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MAX867 1X

& H FEFE a5 P& BERE R it
HAFFHFIRE

EZihY
MAX8671X B 4 A Y FL JR 4 BEIC (PMIC) T #EAE B T
T PIE AR F R, WE2 R, MAX867T1X 4
AT USBHLJESHT A . AC-DCI& it 4% HL JF i A (DC). Li+/##
REVHEM TR SEEPEETE 4. 28 &R R A
LRI SRS R H . MAXS6T1X Y 4% 5% #0421t
CIN G T

HEERE R ag

MAXS67 1 X 5 A FH 5 156 5 n 6 9 /7 R 35E B 1 ) &0 B
A(USBAIDC). Hii(BAT)A K ZR 40 73k (SYS) 2 8] o 4843
B YR . HEEARIREWT :
o HNERER IR (USBELDC)FIHL It (BAT) ER 2 HE R :

W RGP U T 5 A B BRI, FERIE &R

EFEESHIPMIC,

ARG T 7 LA A A PO PR A, Rt
i IR AR GE AT 5 TR R LRSI LI

o SR LI T O A R R AR AR, RET(SYS) it

fEHL.

o LGRS I AT BOR BRI, RESYS)H

AP EREL A A L

T HE FL R S B AR S R
FREEL R H A . X T B XU SN JR A
Seke A B3 %4 E MAXS671X I DCFIUSB v
B B T 4 £ MAXB6TIXAYDCHY
. B& T AC-DC i e #5 (1 FeL i bR 1 ,
DT Fo v A B A

XU N\

A% B
IR USBHEM i =S
DCHi A& 37 USB FL 3t FR 6l

B 2877 il 7 P 0L B g b

X
, WTEA

EI’JFEE:%—IWHTEEAC DCI& it ar 5 USB FALHEHR (W)
i FE PR 1] FEL % P R PEL Tt 7 PR R M A R L PR RO, B

G BLL AR T IB TR EMAXSST XA,
x1. WARAREHIEE
DC INPUT USB INPUT MAXIMUM
POWER SOURCE DOK UOK PEN1 PEN2 uUsus CURRENT CURRENT CHARGE
LIMIT LIMIT CURRENT*
Lower of IcHGMAX
AC-to-DC Adapter at
DC Input L X H X X IDCLIM and
IDCLIM
) Lower of IcCHGMAX
L X L L L 100mA USB input off, and
DC input has 100mA
priority
USB Power at DC Input Lower of ICHGMAX
L X L H L 500mA and
500mA
L X L X H Suspend 0
Lower of IcCHGMAX
H L X L L 100mA and
100mA
USB Power at USB
Input, DC Unconnected , Lower of IcHGMAX
H L X H L No DC input 500mA and
500mA
H L X X H Suspend 0
DC and USB H H X X X No USB input 0
Unconnected
* I HEL R A RE R i A FL R . 2 SYS 17286 5 FEL i R L g AR R, WS B O = G TR K T L L
X =Tk,
24 M AXI/MN




& FK T ae FIE BEFE IR L FE 22T PMIC,

RERFHIFX
2 DCE USBu % A % # A SRR, 80mQ (Rgs) N E
MOSFET#SYSi%# 2 BAT. 44| DCE; USBIiF1EH
BB RN, 1ZTF W IT HL.SY S o % /e H IR I B4 i A
LR AL FE
24 2R G 03 F U R A R PR S, R e A P
ARG AT KL TR AL BN BT . o R ks
M AR PR ], ROE R TANEERLR, HiE RS
TR, SRR T BRI XA E S, ROy HAE
T 11 W PEL AT Ah MR BRI SRR LD, e {1 P A1)
KRR AE R, (HH e mHE A DL it T .

USBEERE#HIA(USB)
USB &5 PRI i FRL VB A, AT REE(SYS)HE M 535 500mA
MHLE . USBE SYSHFF et — M TAEFE iR S 1
MERRERY, EA AR TR IESYSHUEM 5.3V, USBil
WO AT A& USB)E L K VeyusZk. E1FIR,
USB 3 ¢ H PEN2 FIUSUS £ 4 A % B 19 3R A [] FL i BR
i, X S EE P PR )5 USB HL R 58 4 — 21
USBH TAEHEEE N4.1VE 6.6V, (HA]HKZ 14V H L
REHIR. # USBH A BB T R ET TR (VyspL, HEME
4V), MPEARHEIRTR. FHE, #FUSBHARER Tk
IR (Vysgy, MEE6.9V), Wik RFHEIETRL. WEUSB
FEAR TR AR, WA KR TCRL. USBHLHE JCRLT,

MAXIMN

BTFFHFiZ

USBHLEH ABEWITF . AR 1PR, 4 DCHIA A R,

HALSeg e TUSBRIA, 2 /D4 TpFR R A 45 USB
E i E

i FHUSB i A SZ#: USBALELI, 75 SR 4% 2 1 i 50
PEN2HIUSUS, #4555 USB XTI (1 3Fh Py #BEE i PR . 15E4%
100mA Fl FRII R USBAL, #E#£500mA AT K2 USB
Bl PR R USBHLT F#(E £0.11mA (1 EIE),
T USBH: B A FIARA B HOTGH R . K T EUSB 2.0
WICER, A & R WIS AN & AR R i . USB
M 25, #HUSBENAHF, Bl MK R B 2
RIpRBE . MAXSOTIX ARHATHZS, M R4 5USBE
ML (5 H@ 2 PENT. PEN2AIUSUSHi A £ HIMAX8671X.
TE 5 3R FL I L A AR BRI, SYSEk¥% 2 BATHLE DA
F82mV, I F HEL I B AT A Y T R A

e R BE R 3 +100°CHT, MAX8671X P 5%/°C fg 3 B p
RUSBRRL . ARG T (gys) BB Lot m T T de
PR b 2 T 50 A AT 75 FRL P DR PRI aT ALFEL I . TR BRAIR T
LI JE 25 IR A FE +120°CH E W &, NI FF USBALH,
M L A R MR, FK SYSTRE 2 BATH
LU T Vesreg. R F PR ER GBS ML T/E, 5
SN RPN W
WMRATFEUSBH A, 1K USBE: o &
FUSBIREIRS - HL, I DCHi AL 5.

ED}

#DC

25
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MAX8671X

ST g E BERE IR E a7 AIPMIC,

HFFHFiZ
USBHE B3t &% H (UOK)

WE3FT R, USBHL UL 25 % H (UDOK) MK LT 20T T
HiH . MUSBZE AGND I H HE(Vysp) E Vusgy (HLFEI{E6.9V)
5 Vyspr (LEE4.0V)2Z (B, TOK % H Rk .

POT AT USBHEM R T, USB HL I 5 2 f B A 7 TAE .
INRAFEUSBHFEH IR, 5K UOKZEES.

USB##2(USUS)
mE 1R, HDCs USBAC & A USBHLIEHI A, 5K 3h
USUS % & B i) o6 e . USUS A& B AP, i
WA 1I0pA, HMAX8671XFAUSB 1.12.0 7GR USBH:
BB AUSB OTGHLIE 1 AR & & fr . 4 Fh 8% A R R
(USBHEiDC)i# # £ MAX8671X, HALFHEML, MSYS
TS A . USBHESI T, DOK. UOKFIVLH
HEORFE TAE.

WH S MUSBHEE B FREGS B 2% 1|, HagFdkunit,
REGS A USBHRBA 1 Zm. #HEFET, USBK &

W USBURL & 5 11 _Ehr B $R A3 3Vim 4 L . 1%3.3V
Ui 2 IR AT L MAXS8671X ) V0 % H 8{ REGS, EA1#E
USBH: I A AR A %5

DCHEF#H A (DC)
DCJE — MR L IRAT A, AT RFESYS) LM F B 1A
L. DCESYSH KM — 4 TR Bl RS &t E
&, R EAE By IE SYSHLE L 5.3V, wE 1R, DC
Y HFHPENT. PEN2FIUSUS %55 i A % & B9 4Fh AR Y HE
TUBR ], i L e 37T PR ) AT B AR A0 G A AC-DC 55 BE 1 id 25
MUSBHLJE . DC TAEH KSR H4.1VE6.6V, {HA]PIK
Z14AVHET A& #IK. % DCH AR T KX ETR
(Vper, #EEAV), MIAKETERL. FFE, A DCHER
T BT (Vpey, #EE6.9V), il AR, WHEDC
FLHEAR TR R, WITACHHTe%. DCHLE TG, DC
LR AR BT T . a0 1T s, 24 DC iy A LR A R,
HAREH = FUSBHIA . &M H— A2 /D4 TPk &R
W DC 33K 2 1l

UsB ()S

VusBL
4.0V RISING (typ)
500mV HYST

VussH
6.9V RISING (typ)
400mV HYST

%

b UNDERVOLTAGE UOK |
o ) D
b OVERVOLTAGE

NAXIN
MAX8671X

USB

AGND

B3, USBH I Bl #5124

26
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& FK T ae FIE BEFE IR L FE 22T PMIC,

I i DC i A 3% 0L A9 S00mA £ 1000mA 5% B 58 Fr 25
A PENLH7 5 . PENLHZ =S, DCHi A HL i BR i B DISET
5 AGND 2 [8] { S 5B LB (Rprspr) B & - 1 81 1 1 A 22
H T AC-DCIE B #8194 & [AppTR EBE RpsET

1.5V
IADPTR

RpiseT = 2000 x

T IEE M Rpsgr, A FE ARG, BHIHEDC
FE LR i Ipep v :

1.5V
RpiseT

Al FIDCHI A ZHUSBHLYR, HH#PEN1HIMK. PENIHL
IRAT, BRBHPEN2FIUSUS 0] DATESE 22 1 i /R 5 USBAH %113
Tl R E PR . 1% 100mA I TR Zh R USBRER,
PEHES00mA Al TR IR USBELR, . e al K DCHL I
BEAK 2 0.11mA (S FUE) AT USB & B R AR fid & OTG
B, BHAUSB 20858, A B & &R L2 AL & A
KB . EUSBMZEZG, HUSBENLAW, &
MAR T M4 b D R Y Ak i %
VR, MISYSEkvE Z L BATE Vasrpg I H. H H 42 41t
MY AR .

IRATFEDCHIF A, K DCHH o A% .

TE 8 R B +100°C Y, MAX8671X L5%/°C f 34 FE B
RUSBHIDCHIHLF R HI. REE M ER(sys) AL e =
TR ARG, K4 E SRR AR 78 H R B AR AR
T A0SR PR ST LIRS 253 3K +120°C, IR MUSB AN
DCARBURR L, 1B B A R gk b, 4
SYSHJE 2 BATHL AR Vesreg. TERE: F il R
FERMSL TR, SRR AT,

DCH g 3t 4% | (DOK)
I 5T s, DCHLJREE 28 Hi H (DOK) M Tl HF % . fIKHE
AR . 24DC 2 AGND 8 B (Vo) 7E Ve (B TR(E
6.9V) 5 VpeL (HAEA.0V)Z [A]8F, DOKHi Hhrfk .

IbcLiv =2000 x

TERE HAMDCHE B X, DCHIFM AR TIE. &
TeRFDCHLIERZE RE, 15K DOK el &% .

MAXIMN

BTFFHFiZ

&2, #rERp seTHBBEXT M DCH it bR il
RpiseT (kQ) | IpcLim (mA) | Rpiset (k) | IpcLim (mA)
3.01 997 4.32 694
3.09 971 4.42 679
3.16 949 4.53 662
3.24 926 4.64 647
3.32 904 4.75 632
3.40 882 4.87 616
3.48 862 4.99 601
3.57 840 5.11 587
3.65 822 5.23 574
3.74 802 5.36 560
3.83 783 5.49 546
3.92 765 5.62 534
4.02 746 5.76 521
412 728 5.90 508
4.22 711 6.04 497

DC INPUT CURRENT LIMIT vs.
DC INPUT CURRENT-LIMIT RESISTOR

1000

I
. ]
\. PENT = HIGH]
\\
900 \
\
N\
_ \C
R \C
= N
=3 AN
= 700 N
AN
N\
600
SN
SN
SN
500

3.0 35 40 45 50 55 6.0
Roiser (k)

4. 1% & DCHL i R %)
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MAX8671X

ST g E BERE IR E a7 AIPMIC,

HAFFHFiZ

B —

VoL
4.0VRISING (TYP)
500mV HYST

VpeH
6.9V RISING (TYP)
400mV HYST

USB _
UNDERVOLTAGE DOK

s ) D
b OVERVOLTAGE

AXIMN
MAX8671X

AGND

F5. DCHIFEL 42 #

BBt FEFE 7%

K64t T MAXS6T1X Y Li+/ P15 & Wy i it S B S L 2%
745 T EL I ST L AR BRI ARR I

U DCHI/SUSBH A AR, T arfife, Wb TH
we A Bl — UGt R . FUrR AR E ST R i S, AR
MR T HFEIIRE.0V), Mgt AT, D
R RPR FEHLT A9 10% X R FE T A BT FE L . — HLEL AR

JE ETHEI3.0V,  FTH e e o PR e 2R ik d R T LA -

biE T TR RSt AT, BB E BT 2 AT E(H
BVSET 45 ) B} 78 FL LI 46 38 el /N . 24 78 FLHL I T P
BRFTTHETATA%E, FEHMAEA GG 15T TR, 2
Ja A . 2 5 R R B £ KT VeaTRCHG
BEE R R T F e, U HE BT T 46 E FL IR R E s
R TR R DL T LA R e

o FEJHE

* USB/DCHir A FELILFR il

° TEEEJQEEEJBHRCISET

o ARG M#H(sys)

o EONLE

28

MAXS671X A H ShF#AI 7 L HLI AT 1F 4 Add 2k, MAX8671X
I RE U 72 AR TR S TN FRAK TE L RN S BiE &% #
PR ) I 2 R 3R 53) -

8 it 1875 B JE(BVSET)
BVSET e ¥ I m i B BB E B4.1V. 4.2V
4.350V. HLAKBVSET a6t 15 HL R 1% & W4.1V, BVSET#
BB VLEE A AL R B B 4.2V, K BVSET @it
45kQ % S5k QHLH (Rgyser) & 2 £l AGND A 1% & I 15 HL
4.350V. Rpysger MR B ZDORIEART 4, AT FIS1kQ +5%
4T EELBHL -

FERBEEEH A (CEN)
CENZHU7Hi A, 45 CEN ] 45 | i ith L 2% . CEN R
M USBa DCHLFTRR il . 24 A USBHL I #E47 FEHL(PENI =
IR FE I, $i i USUS R 4% 11 FLith ST LS -
ZHAGH, ToT ARG GE WO AL BELE (nP)) 2L 1k
FEHLAY . A OAMAXB86T1X ] 4 37 T 7T A A A FEL Y B A
XL, CENAJHM. 15208 CEN&EZ .

MAXIMN




& FK T ae FIE BEFE IR L FE 22T PMIC,
HBFFHFILE

PREQUALIFICATION FAST-CHARGE FAST-CHARGE TOP-OFF DONE
i (CONSTANT CURRENT) i (CONSTANT VOLTAGE) i i
VBATREG — T ~__
w 1 1
5
2 . .
= : :
=
=
VBATPRQ ] : :
IcHoMAX —T— '
=z
EE
= o
=&
=
< I
o —— |
0o —— |
HIGH-Z —— ! 5 ; ;
2 : 5 | st
CST[1:2] = 00 , '
Low ; : :
FOR SIMPLICITY, THIS FIGURE ASSUMES THAT Isys ~ OmA

6. Liv/BBEE AW HE it 75 HE ] 2%

MAXIMN 29
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MAX8671X

ST g E BERE IR E a7 AIPMIC,

HAFFHFIRE

S

IcHG > IcHGMAX X 7%
IC SETSTIMER =0

THM OUT OF RANGE

THERMISTOR SUSPEND
Ichg = 0mA
CST[1:2] =01

UOK AND/OR DOK = 1

THM WITHIN RANGE

t>156s

PREQUALIFICATION

UOK AND/OR DOK = 1
VBAT = VBATREG

UOK AND/OR DOK = 1
(VBATREG + VBATRCHG) < VBAT = VBATREG

NO INPUT POWER
1.5V CST[1:2]=11 USB AND DC = INVALID
| = _— et
CHGMAX = 2000 X RoiseT 0K = 0, DOK = 0

IcHg = OmA

USB AND/OR DC = INVALID

CHARGER DISABLED _
CST[:2]= 11 CEN =1
TOK AND/OR DOK = 1 sOsR 1
IcHg = OmA usus =
THERMISTOR SUSPEND —
leiG = 0mA THM OUT OF RANGE CEN=0
OS2 =01 IC SUSPENDS TIMER Usus =0
TOK AND/OR DOK = 1 IC SETS TIMER =0
t> tPREQUAL

_ CSTI:21=00
€ RESUNES TiVER UOK AND/OR DOK =1 TIMER FAULT
IcHG = IcHamAx/10 CST[1:21=10
A . IcHg = 0%
Vear < 2.82V Vear > 3.0V UOK AND/OR DOK = 1
THM OUT OF RANGE IC SETSTIMER =0 IC SETSTIMER = 0
THERMISTOR SUSPEND IC SUSPENDS TIMER
Io1g = OmA t> tFsTCHa
00K ANDIOR K - FAST-CHARGE ot < o X55%
B ~ CST[t:2]1=00 OR Vpat = VBATREG
UOK AND/OR DOK = 1 IC RESUMES TIMER
THM WITHIN RANGE
IC RESUMES TIMER IcHG < IcHGMAX X 50%

A IcHG <IcHamax X 4%

AND Vgar =4.2V
IC SETS TIMER =0

AND Vg < VBATREG
IC EXTENDS TIMER BY 2x

TIMER EXTEND
CST[1:2]=00
(IseT x 20%) < IcHa < (IcHamAX X 50%)

TOP-OFF
CST[:2] = 11

VBaT <
(VBATREG + VBATRCHG)
IC SETSTIMER = 0
IcHG < lcHGMAX X 20%
AND Vg < VBATREG
IC SUSPENDS TIMER

\

IcHG < IcHGMAX X 23%
AND VpaT = VBATREG
IC RESUMES TIMER

/

DONE
CST[1:2] =11

TIMER SUSPEND
CST[1:2] =00
IcHG < (IcHGMAX X 20%)

IcHg = 0mA

H7. RS

FREREHH(CST1. CST2)

CSTIMICST2 &Itk i ST AR Sk, HINREAERS
FIE TR . HMAX86T1X LA i Aab B 28 (nP) il FIET,
T FHHL A CSTIAMCST2 b HE £ ARG EE L, ApP#R AL

30

FHARZHER . S50, CSTIRICST2AEMLUL20mA L, T
T LEDFEHTE /.

INARAFTFEFTTHIRETE R, T CSTIMCST2 b 5l &

Y

MAXIMN




& FK T ae FIE BEFE IR L FE 22T PMIC,

R3. FERRTHH

BTFFHFiZ

CST1 CST2 CHARGING STATE

0 0 Yes Prequalification or

fast charge
0 1 No Thermistor suspend

0 No Timer fault
No input power or

1 1 No top-off or

done

JE: CSTIHICST2 MG PAAL. WIS . “07 Z Rt
FUME, 17 A

FERBERT#E(CT)
W TR, O S I AT B 1k e JCBR Rt R . FE
e AR A, I B CT o3 9 B A (Cop) 75 41
MAXS671X FF5  Copfd HO.01pF £ 1pF, FIAHFRUE
T FEFIPR FEBS (] (4, [&I8):

_Cer
0.15uF

Ccr
0.15uF

tpq = 33min x

trc =660min x

FEHRAFIB IR TR, HEARE E /Y 1577 T
tto =158

FEAE PR R (K 6), #MAXS671X T8 N B sl
TR ZR T 7 28 T e AU PR T PR PELIAD 2 DB T R E I
e fTHEG ZIRE TR T E R AR . Y e
Ui TE PR 3T FL R 15 2 (B 100% £2.50% 2 [A1BS PR 78 5 Bif 25
B . 24 H it 7T R R 7R R T RO T E (Y 50% 2=

20% Z 18]I, R FE 5 I 45 ) 28 3 D B R A — 2« [T,

14 F 3ty 7 FEL P 0 R 78 LU 14 S (L 1 20, PR FE R s
WEE . FER T (RO EER B, FTHBRE
R PR, PR T E I RN A S B AR L.

¥ CT %3 2 AGND ] 2% || 71 5t FI R 72 /2 B #% . MAX8671X
(0 P 0 E B B8 S IS, AR, Bl anpP ] DLl id CEN
A N\ i 2 o) 70 RS ]

MAXIMN

x4. REBEESCcTHIXR
. trc (min) trc (min)
Cer(nF) | tea(Min) | 500 to 50% 50% to 20%
68 15.0 299 598
100 22.0 440 880
150 33.0 660 1320
220 48.4 968 1936
470 103.4 2068 4136
CHARGE, PREQUALIFICATION,
AND TOP-OFF CURRENT
vs. CHARGE SETTING RESISTOR
1000 =
~~ ICHEMAX —

= 100 ~

e

: S~

Z O I

= S~

) ‘\\\\E_,

1
0 5 10 15
Reiser (k)
8. 1% & T
R E BB (CISET)

11[1%%57?!1 IEI9F)?/% 5 ECISETLﬁi&Z|mJ§T§~/I\EBBE(RCISET)
AT ERRKRAT %ﬁdaCHGMAX) N %{ﬁ(IpQ)ﬂl{%ﬁ
I‘—J KE(ITo) o MAX8671X§Z%‘ 200mA % 1000mA E/‘] ICHGMAX 5
W T LR

1.5V

RCISET = 2000 x
lcHGMAX
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MAX8671X

ST g E BERE IR E a7 AIPMIC,

HAFFHFiZ

5 BEFHEBARSTRIRERBIXR

RciseT (kQ) | IcHGMAX (MA) | Ipq (mA) Ito (mA)
3.01 1000 100 40
4.02 746 75 30
4.99 601 60 24
6.04 497 50 20
6.98 430 43 17
8.06 372 37 15
9.09 330 33 13
10.0 300 30 12
11.0 273 27 11
12.1 248 25 10
13.0 231 23 9
14.0 214 21
15.0 200 20 8

28 Ionomax I 2255 B HL AR . A TR Z2AR 38 AC-DCi&E
BC#s sl USBFE LA A IR A & . RS M PCB Y #uik
PR R PR il SEELELIE . WA T MAXS671X AT H Bl PRI 78 FL R
Ui, AR Se R R AT H S .

X F ik M Rerser, AT A TR Icpomaxs IpoFlTo:

1.5V

Reiset
lpq =10% xIcHgmAX
lro =4% xIcHGMAX

BT BB SR, CISET IRk — o el 0 L it 70 Fi FL I

lcHGMAx =2000 x

W73 . CISET 9% H FeL s R Bl 0 A FEL L 1) 78 FE LR AR 4L

AT ISR R, WEOFTR . Hith LSV B L
DU R 8 PR FEHLIA ST, OV B R EAT SR . UL
2 14 FEL 10 ) P 2 P P 80 M M U P PO . U 20 B
FECISET 5 3 H KT 10pF A R A . 21 2R 5 HEL R 3 e 0
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MONITORING THE BATTERY CHARGE
CURRENT WITH Veiser

Roiser

2000\ AT

VeIseT =

1 1
A R EEEEE L L LTy

Voiser (V)

I I
~&— DISCHARGING 0 15V
2000 X Roreey

BATTERY CHARGING CURRENT (A)

B9, i CISETHIAGND 5] £ 8 H Hi W HE 7t 7 HE FEL

o 7 LUEP, VHTECISET 5B U LA Z [A] Hfm — 1 100k Q
SCERAHBHE, DURES SRR AEE -

FEE###EE(REG1. REG2. REG3)

REG1. REG2HIREG3 2 HA mT % H 14 = 20% 2MHz FL i
R PR Bty . REG1. REG2FIREG3 Al #2112 /0 425mA
FLYT -

B T PR g L VR B A (PV) L S B SYS. B IETE T %
f#i FH2.6VES.SVAEY Veys . R R4 7T i 5 B 5 8 1
AL TAREAR T 2.6V (L AME)AYSYS B % .

KT I i REFNAS 11 e R e e, VE S5 MEBE/AE UL (EN)
FIHE/FER Sy . (ERERT, MAXS6T1XTEAR g shist[H] P % 45 2
10 2% B i PR, R Bl AT B R Y e G RE IS 9 A TR
LSk

ST e T e g (0 45 1 Oy S 2% PWMEE G«

MAXIMN




& FK T ae FIE BEFE IR L FE 22T PMIC,

MAX867 1X A &1 HL BH 43 = 25 K5 B 1 9] 47 25 1) i o P e
WEIEIVEREVgys. X845 4 i & BT 2> 8 10pA,
PLFRAR AN S SR R R e . % B R R
B SE % 1 B 7E FB_ 5 AGND 22 [6] i FRLBEL (8 (Rppp ), 1
T 100kQ. SR, THE MFB_ %4 5 i H i A4 i PHLE
(Rppn)*

_ Vout _
R%H—R%Lx(ym/ 0
REG1. REG2FIREG34r I Fr=Em. A, K HE
JE. MV A RS V3SR A R AR,
R R .

PWM

MAX8671X ] TAET H s PWM A X 5 i HIPWM L . 82
A, B PWMALAE SN T b 3t (3 B 3E 17 S 45
B, DB BRERRFAREGR. NEBRER@
100mA)F, i 5% e 2 D)4 22 2MHz [ 8 T AR . 5 il
PWMHFFLE DL 2MHz [ 58 FF e T, M5 MLk, X
— R AR MR Y AR R AR . SR HIPWMAR 2 T 77 5
e PWM 2 2 5 fF-, PWMEBE KL T TAEFE H 3/PWM
B, ZIEFEETEERHREPWMATKE.

BEEEBRBSEBMER LT
FT A 1 B FE R g R T TAE T 100% 5 =5 Lh i Bl A=,
REGI AL TAETF X FiiE sl . 7E100% & 25 b TARHAA], &
PpiEMOSFETHr 4 9, Wit BOERMm A S,
Hill EFE(Vpo)iTH FRIHE

VDo = ILoAD (RP + RL)

Hrp:
Rp = pIHIEI I L HIRpsON)
Ry = #MEFHLEYESR
BT B RS B g A B /N i 25 HE R 12.5% (BB, 7ESYS
HFEA TAE BTSN AU R 21V, REG3{AL
TAEAEMR S S .

MAXIMN

BTFFHFiZ

BEEZBRBUNER
ik s B e 45 10 A A PR 2 T 0 DA L R ORI ) e (L FEL T
AR 2 0 JF e M e . i AR T 2 IR B i BT
AR T B R B VR BT, 3B w8 AT 5% L 3 S = T 2
AFHE.
B U1 ) R R B AR R B AR E S R I R AR, TR
¥ 552 . FESEFTPCBAR JAAR £k, MoK B R IR 7 2% 10 4 A
5% [ FEL 25 R] g SE 0T - JF S A T 2R 1 LR B A S 1IN (PV _
RPG_), HFERBER/N. WHFEM LT EX
HA, 5o A2, DA ERSFESHKE
ANSHEIET | 2 (B4 AT Z 1) F Rl LR .
i\ K WA 9 JE o T R P B N s AN SO R .
PEARESR . AJ K 37 J5 syt #2 v 19 150 Y FL 3t Y P s 2 .
TR A FE A I A 4 ER A S0 R R 5 B iR R T
+10°C. X TFEETIDC-DCH ey, & KA LUK BN
R R —F, X RAETEREES S TIEES0% S =
I (Vin =2 x Vour)-
i 4. T F P 5 L 250K 45 B B TR U 19 45 O i APV_S5 6 2
PG_. 15 fi RSN E I B i i RVE M BB R R A &
HIHLZ, HA XTRFIXSRIUG B 45 1Y P 4 F A B8 05 4 1IF R
W THE, BANSERENCIVIE .

BEEESEHHER
it LA T AR A B0, R ORI IR AR E .
LA AT SR BRI . M. REYmE
AR AE, Hrp R R A B A i R A ESR AR AR AY =
WY . MAXBOTIX T 2 £ /D 20nF Y i LA, 4 fif
FHPIAS 10pF Y Bl 5 HL 2R SR B
it 26 I g 2 P2 RS R Bl ), 2 Bl 3 P PR AR AR

FrEAE 2. BT, AT AE080S HY LA RE IE H TAF,

MHAMHFEENO03 AT ER TAE. MAXS6TIX T
BEE/DIOpFM RS, HEEERBESHEAG,
i LR B /DB 1 5pF,
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MAX8671X

ST g E BERE IR E a7 AIPMIC,

HAFFHFiZ
FEE# R as B

BERR A TH Y LR T o e R A, R SR AR TR AT LA
600mA . PWMALT, HLIG(E AL T 4F T 0 L i i b
FL S0 L AL A — 2 . MAXB67 1X i FH /IR <t Fia Ja T T 3¢
FERAFH TAERCR, RIS 2536,

PWM T S0 18] A9 R R FEL T D e (L mT il  s4

_ Vout(Vsys - Vour)

b_p

Vgyg x fS x|
HA g 2MHZIF AR
PWM I AF A 8] A4 HL S HL i D B ]l R =X
[
IL_PEAK =ILOAD +%
BE R AS I BT

{1 P77 FLRG(F26), MAXSO71X [ 3 4% b I 181 1 % 1 AE 42
(2D A25SmA i LI . BT LR R LB B A K B
LS, LIPS RANE 10 7R)

1) A AR S 2 T RUE D)

D Yout +loutTAR(N +RL)

H:
VOUT = ﬁﬂﬂj FL

loUTTAR = H ﬁ‘(%ﬁ%)ﬁﬂj %oﬁ—ﬁﬁ%ﬁﬁp/&]ﬁﬂﬁé

M B AR PR 3L T TBR

Ry = ny&iE 7 ¢ Sl HL
Rp = pi&if Jf 5 3l HL B
Ry, = #MEBHLEEAYESR
VN = B A B E—R K fE

2) AT B R K I (oumvax):

Vout(1-D)
I ng — ~OQUT\I=Z)
LIM 2xfxL

loutmAX = D
1+(Rn +R
+Bn+ I‘)2><1‘><L

Hrp:

I v = pIHAIEFF PR TR —d /ME
Vour = it L E

D = f % — B3R 5 = Ll UE

f = G E S —am/ME

L = SMERH R E—f/IMA

VIN +louTtTAR(RN —Rp)
RN = nigi I 5= S L BH

Ry = MERHLEAYESR

K6, B
MANUFACTURER SERIES INDUCTANCE ESR (Q2) CURRENT RATING DIMENSIONS (mm)
(HH) (mA)

Sumida CDRH2D11HP 4.7 190 750 3.0x3.0x1.2=10.8mm°

umi
CDH2D09 4.7 218 700 3.0x3.0x 1.0 =9.0mm*
) NR3012 4.7 130 770 3.0x3.0x 1.2 =10.8mm*

Taiyo Yuden

NR3010 4.7 190 750 3.0x3.0x 1.0 =9.0mm®
TDK VLF3012 4.7 160 740 28x26x1.2=87mm°
VLF3010 4.7 240 700 28x26x1.0=73mm®
TOKO DE2812C 4.7 130 880 3.0x2.8x1.2=10.8mm°
DE2810C 4.7 180 640 3.0x2.8x1.0=8.4mm°
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TO FIND THE MAXIMUM OUTPUT CURRENT FOR REG3 WITH VN =3.2V TO 5.3V, VoyT =1.2V, L=4.7uH

+20%, AND R =130mQ:

D= VouT +louttARBN +RL) _ 1.2V +0.425A(0.12Q2 +0.13Q)

=0.249

Vin+louttar(Bn -Rp) 5.3V +0.425A(0.12Q - 0.23Q)

1.2V(1-0.249)

by - YouT(1=D) 0.555A - .
LIM ™™ 5 il 2x(1.8x100Hz) x (4.7 x10° Hx 0.8)
loutmax = == 0249 = 0.482A
1+(Rn +RL) 1+(0.12Q +0.13Q) :
2xfxL 2x(1.8x108Hz)x (4.7 x 106 Hx 0.8)
P10, 5 4 1 a5 dm KA AL HEL O SE )
#1FE[EFS(REG4. REGS) Vour

LR R AR REGAFIREGS H A (1K # 25 F U FIAIC i L I s RreH =RreL x( 0.6V '1)

R g ]y AR At 1R 180mA FLIF . 2. 2pF el 8k
HAKSLDOM sk 24, #FVARVSRBEEMKT 1.5V
FORLEE, B f 3. 3P al B K FL 28 %ot i o s A7 55 85

5 AR R B L R U A (PVARITPVS), il A FE
JEFE 29 1.7V E Vsys (Vsys AlAS.5V) . I T i A 8
SETRR(LOV) BT TC AL, o i (Y i A AT LA = 80 s
HRLURIK S, BIAIDC-DCH i, DI E R RGES % L
TARK), A TFEE KA %5 % LDOfir A 55 i 241 -

Vout
VIN

Efficiency| po =

REGS i[5 i T RS USBU & €% Bk rL, (XAEUSBRLJEA
R TAE. DCEUSBALIETCRN, REG4 T FLtfit A .
KT e G REANEE (L ARSI &%, 1525 #AE/2E UL (EN)
FIHEFRR Y - AEREIT, 2R AR & 15 2 347 i 7E 3ms
PR A B AP R T B R AR R, B BT TR R R AR
JE i B AR T LU -

MAXS671X {d i &1 L BEL 23 J 45 4 LDO i i Fit [ %  7E
0.6V5 Vpy_Z[A]. X865 [ &% () f B HLA 2 D 10pA,
AT R AN 22 B2 PR ER R GE A9 R S . 380 L i o P SR
¥ B HEFEFB_ 5 AGND Z [H] f LB (Rppr), HEFF(E N
60.4kQ. SAJG, T MFB_IEHE % i i s i) L PEL (B (Rpgp) -

MAXIMN

X FREG4, BP5AGND Z [H]f)0.01pF &1 #5855 s HL 25 Hl
150k QPN F P EL BELAA) Fi 1 10HZ AT B A, IR A R s
BP ymibH 1, FREMRIRA A . Flan, 40nAfY s
o SEDBR

VL [H T8 E 7S

VL& I MAX8671X P #FHLHE {3t HL 1Y) 3.3V e e Fa R A5 i 1
VLFEP FBH USBEDCH # m M HL IR b, JF AL 7E X =3
AT — @ T LASVE iR E 3 L. 4 DCHIUSBHL
B E R —MELSVREIIVILE e, VLTA/ET &l
M. Y USBAIDCH ERZ RN, VLEShWE . i H—4
0.1F Ay L 254 VL 3% #% % AGND.

HR2EUSBA/EDCAL Tid s R E#15E . SYSAET R IE
B E DL R B, VIR R L.

VLA A EB 7 R 32 I & A 3SmA FL I . 25 4130 1 2 R i
VL, MAX8671X 1 USB/DC HL i FR il o] i {4 F 25 USB 2.011
B ANEAE . A ANER AR IV, USB/DCHL &M
FFRIREM B USB 2.0 L35 B MR . @ 4n: # USBESYS
1) EL 7 B 6 9 95 mA 3 HLVLJE H 3mA, T Iygg H98mA .
FRE, ZUSBHI ABHGE T VLI H3mA, WIysg A3mA.
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ST g E BERE IR E a7 AIPMIC,
HAFFHFIRE

Svs
b SYSOK
25V FALLING
pyg | 100mV HYST m— AN
- VIAX8671X
b PV40K
16V RISING
pys | 100my HYST +165°C
B PV50K
16V RISING SOFT-START
100mV HYST
USB REG3
= REGON EN 0K REG30K
6.9V RISING
400mV HYST USBPOK
SOFT-START
USBUVLO e
40V RISING REGON
500mV HYST N 0K REG10K
REG30K
ne
["ocovio >
SOFT-START
6.9V RISING
400mV HYST REG2
DCUVLO N 0K REG20K
4.0V RISING
500mV HYST
SOFT-START
REGON
EN] 2MHz REG4
0sC REG30K
REG10K :}— N OK [—] REG4OK
BIAS REG20K
& PV40K
REF
SOFT-START
64 CYCLE REGON
DELAY L RecOn > REGON REGS
(32ms) REG30K
REG10K :}— N OK —| REGSOK
REG20K
REGAOK
PV50K

B11. (ERE/SE 12 4

(EBE/2IF (EN)FI#EF  ENT{#AEREGI-REG4; HL{KENT 4% |- REGI-REGS. REGS
B 12RII3% i T MAXS6TIX O SEER s d g fip g BOHT S REEOUSBUS U, (LAEUSB LR A7 T

L. HSYSMERBSRERIFE RS, ge T P SHRIEREGS, USBAADCHRARAU—HEH
AX o
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Voe [

Vuss [

VBaT < Vsys < (Vuss OR Voc)

é

Vv [
Vsvs VpaT /: oL

e e—lpy

\ Vpat

E tgg) — 54—
Vouri 1188 ' :
i e
Vour2 R =
tp2 5—N: -— s
11553 — —
Vouts . : v
D3 —  l—
; :
Vours s>
tss5 —
Vours 55 .

— HIGH-Z

Vijok ﬂ

HIGH-Z

: INTERNAL

: DISCHARGE

: RESISTORS

: : HIGH-Z
: HIGH-Z

12, (#EREFIZE 10 /7
VL& B4 R ZENFE 4. USBEDC 48 & iy — Mk,

HEZEDREM DR T LSV A3 L. [,
24 USBFIDC L Ik A HRBERSBRIS, VL H BT

MAXIMN

/S 30/RIEE T
MAX8671X7E A 2 A AR shis iR m i, DLk %
PCHJRHE L, HEeWAUSB 2.0858. FraUSB. DC
FI7E H H B AR L R 3h o BB, USBAIDC 5 s AN 77 4. TuF
M N RZE . FFH, BT T AR ER A0S sl e e R
A IR S TR (E 12).
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MAX8671X

ST g E BERE IR E a7 AIPMIC,

*JL
HBTFFHFiR
X T E N E
MAXB8671X [ % 3 I 1 #5 (REG1-REGS) %6 A 1kQ P #RHL
BEL, PR OC PATISS AT ] i o LA A TR, S F FELBEL T 1A
B0 UL B S W . YR TSR AR R TR ST

UVLOJF H.M A FLE = T 1OV, 38 P wP r r b . 24
AR T LOVE, P L R LR TAE

REFILEHE
USB/DCH#IA UVLO

R B (UVLO) AT 5 1k A8 T 2498 L T 90 T £ A L 508
H. 4USBHLEAE T USB UVLO (4.0VILEIE) S, USBHIA

5SYSKiJF, UOKAE NEflZs. 4DCH E{KFDC UVLO
(4.0VILEE, DCHI A S5SYSHFF, DOKZE N & .
FAN, 2MUSBHIDCR B AT UVLORE, H i 78 HE 2w 25 11
BATl T HF RS NI R E 2 SYS. REGI-REG4 i1
TEUSBE DC ¥ A % 2 HL Y I F it ik . REGS i 7HA
B AGRUSBY R g fitE, (WAEUSBHLYEA &LHT TAE.
I, BEFREREGS, USBE{DCHI A LA — Fs B IHA %K.

UNPLUGGING USB WITH NOTHING TO DISCHARGE Cysg (Vpar = 3.3V). V5 SET FOR 3.3V

UNPLUG
EVENT

.

HIGH-Z

RAPID DISCHARGE UNTIL Vysg DECAYS
T0 THE HIGHER OF 3.5V OR Vgar + 50mV

SLOW DISCHARGE AS THE MAX8671X
DRAWS USB QUIESCENT CURRENT

|
|
|
V5 !
|
|

IF Vpar = 3.4V, Vpys WILL REGULATE TO 3.3V
IF VBar = 3.4V, Vpys WILL BE SLIGHTLY LESS
THAN Vgar (DROPOUT)

I
|<— topReas = 120us (typ)
1.

[ 13. REG5%% I
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USB/DC# A OVLO
it 8 (OVLO) AT By 1k v 1 T4 o He i R ) i A R TR
e . USBAIDCHR ] & A7 14V HLIE 1 A 2454k . 24 USBHE
JE = T USB OVLO (6.9V # BB ), USBHi A 5 SYSHKrIF,
UOKZE N A . 24DCH LR FDC OVLO (6.9V #L.7{H)
it, DCHi A 5SYSHiIF, DOKZS Kb 4. Bah, 24USB
MDCRFK 4 FOVLOR, b AR 2k 1L, BATEM
N RS 3T X8 £ SYS. REGI-REG4 .7 7£ USBHI
DCATF 3 F 4t 5 i i it i FR . ZEOVLOK, VLHLIR
P TAE. REGSIEIF N RGN USBIR L AL, (NUAE
USBHLEA RN TA/E. Wik, EHEAEREGS, USBE DCHi
NI — IR HA R

SYS UVLO

UVLOR B MM SYS S5z B K (Vsys). 4 VsysfkT
Vuvio sys Q.SVELRIE)E, REGI-REGS#ZE 1L Vuvio sys
HA100mViEE . FSYS UVLOR, VLHJE4KE: TAE.

REG4/REG5 UVLO
UVLO % I ¥ LDO PVAFIPVS (B JiM A . 24PV_HL &
KT 1LOVES, HIRTCRL, LDO#EE L.

AR FFIFAT EARIF

MAXS8671X [1J£% J5mm x Smm x 0.8mm 4075 | I RIQFN,
RTGE W T ZEHBEM PR . R AERGTEE, MAX8671X
HA R4 i 45 -

£7. 5mm x 5mm x 0.8mmEE QF N3
AR

SINGLE-LAYER PCB | MULTILAYER PCB
) 1777 .8mW 2857.1mW
Continuous
DisPs(i)Waetzon Derate 22.2mW/°C Derate 35.7mW/°C
P above +70°C above +70°C
*OJA 45°C/W 28°C/W
0Jc 1.7°C/W 1.7°C/W

“Oru I IRTESDS 1 #RifEsE X

MAXIMN

BTFFHFiZ

E B IR 1R RSP IT F R
g IR B R +100°C R, MAXS671X DA 5%/°C 1y FiE [
R USBAIDCHY HLFBR . RS 7R (sys) ik HL A1 S5 2% 5
FREAEI, K, 25 fe R AR A A ok B AR5 A
FELR . SR FRAR T HL RS S5 IR A M +120°CE R &,
ARINUSBFIDCIREUHE T, o0 H i A HE A R4 gk fik e
FERESYSHL VR T A BATHLE LU R 82mV (Vsreg)- 1R
F PR FE PR A L ik 7 T, S5 B A TS %

TRIERS AT E K BT
e BT R T +165°CH), MAXB6T1IXH2E 1L & 1877
w i (VLERSE), A, L4R IR 15°C,
TR A 2 R BN e 5 (8] F ) ¢ 6 AL (EN) A S AYIR
A HEEXMHGT KT —F eI, R
P R] DU PR MAXBO71X 9 45 i K I A 22 1 +150°C HY
RRBUEME.

FE jth 7 FE 75 #L 80 FE FE T\ (THM)
THM #if A2 5000 B R BUINTCO) AR FE, T M
e RS . 2 AR E BE A I R S L, T R
HiE. A4, wHERSOEER, JFHLTRREER
i 4 70 F A A0 T B L L AR AR A (CST(1:2] = 01). #ui
HELPHL (B R B IE RSB RS, AT R 70 I ST L E
PN B AR . LA T & Fh P H BE A R
ZH Xt A THME B BR ] . o SR R 7 2 o 0 e b 3
T {1 P ELBHL 40 45 THM i & /£ VL5 AGND R Hh ] {8
Al +S%KE B R 100kQHEH . B THMIRE NV S
AGND [y H (8] 7] DL B 1% D e
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MAX8671X

& H FEFE a5 P& BERE R it
HAFFHFIRE

*8. FEHSEMERNZR

QE

EFERSHIPMIC,

IJ]]].

THERMISTOR BETA (B [K]) 3000 3250 3500 3750 4250 4250
RTB (kQ) 10 10 10 10 10 10
RTp (kQ) Open Open Open Open Open 120
Rts (kQ) Short Short Short Short Short Short
Resistance at +25°C [kQ] 10 10 10 10 10 10
Resistance at +50°C [kQ] 4.59 4.30 4.08 3.78 3.32 3.32
Resistance at 0°C [kQ] 25.14 27.15 29.32 31.66 36.91 36.91
Nominal Hot Trip 55 53 51 49 46 45
Temperature [°C]

Nominal Cold Trip
-3 -1 0 2 5 0
Temperature [°C]
(
%
L
_ | CeN
Rre §
ALTERNATE THERMISTOR oraxvt Iy coLD
CONFIGURATION THM T
........... > TEMPERATURE
> wor SUSPEND
Rirs 0284w |-LJ
Rrp § @
ESD
A o
MAXIM
BOTH COMPARATORS MAX8671X
AGND HAVE 65mV HYSTERESIS
\Y4
(
)

14, Fhd B L f A

Py T PAA EEL BEL 1 00 El % 1 A THML 5 VIL 22 (8] 1) 4035050 B HL
FL(EI 149 R rp), HEERg % T +25°CH Y A i Hia B R
A AT B E A SV R BE . B, +25°CHsTBH {4 10kQ
) P B B Y T 1OKQAY R s +25°CsBELAE 24 100k QY
P L LG B T 100k QA Ry - HAv i R BEL FEL{EL 50 2 9 K
B Rl A E:

1 1
R =R25XG{B(T+273 _ﬁ)}

40

Hr:

Ry = 0BT (AL AP BELE, P8 Q
Ros = +25°CI Pg L BHAYBEAE, A0 Q

B = PR A ROR R, HLRIE ] 3000K 2 5000K
T = SRyx A A AP IR JE, B0 °C

MAXIMN




& FK T ae FIE BEFE IR L FE 22T PMIC,

TR AR Rrg HELPH 5 A FEL B BB 1B AL/ 5 5 B % 2% — A~
FLRH . =R HIR R AR 2 50(B) 1 #Av i i BHL 7T DL 37 % THM
PIRR . @hn, fd B R 4250K Y 10k Qi v BHL - 15 — 4>
120kQELBH, AT SZEL+45°C Y e LT T PR A1 0°C AR IEL T T PR
FH T Al PR L 3 2 5T O° C Rt (74 FL A/ B 1 43 0T +50° C i
miRZ, Wik, 8 H—A KA B P ] BRI TTRR
T R R AR B R TRR . AR, A — /N A E B FL B
AR E AR TR, 1 H R T SRR . 8 K Rpg Al [A]
it B AL = AR IR TPR 5 98/ NRyg AT (AT SH4R 3 AT TRR

PCB /@1t 4%

R4 1% BN I R AR (PCB) A SR SR IR S B FE MR RE ) it . A

FeMaxim#EFFE AR 5, 2% MAXS6T1 (LR .

TE ST DU ] DLk A e s R

o IR AR 2 FH 3 A B (o P 6 T i ) R 4%

o PEJEVETT R0 AJE T EWARESBE KT, &
A A 55 . R R T R A A 55 s L 2 0 RL AT RE
SIS HF RV AR R ER A S WEPV_REPG)E .

o [ B e e 1) Bl 75 T 3 L IRL T R BRI A % T AR A
/.

o HUEFEP)ZICH FEHHGER, B AL HHuEIL
HEREEP AT, DADICE SR

o MAXSOTIX VAT 45 1Y SAm 1 R SR & BT . TR
o BB T 05 A L A S I B LR

o PEDHEPLT ARSI A, FiEEAL.

o K IhEMIER IRV, B A
ST, TR 3t TR SR RS

e LDO REG44:— 1 EAHPSRR. KM= Y= EFELDO,
AR SR AR S i i R BE . @R, LDO REGA4 H F&
JEVE T A ab e, A AR A LSS B B R M T
HAH 2R 0020 55 s 3 A 4D

o BPREEMHY A, W AB L BPRY I L 25 LDO Y
R .

MAXIMN

BTFFHFiZ

TOP VIEW

MAXIM
8671XE
TLyww
+ aaaa

THIN QFN
5mm x 5mm x 0.8mm

B 15, B DtR

HERtr

MAX8671X H} %2 i To AR R IR 15 T 7 o6 2 4% -

o “867IXETL” &7~ MY . Bl 54 4 2 MAX8671XETL;
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COMMON DIMENSIONS
PKG. 6L 55 20 5x5 2BL 5x5 | 32 5x5 | 4L 5x5
[SYNBOL_| NIN.| NOM.| MAX.| WIN. [NOW] MAX.] NIN. [NON. [ MAX.| MIN. [NCIW.] MAX.| MIN. [NOW. [NAX.
A [o70[0.75|080]0.70]0.75| 080|070 |0.75]|0.80 {070 |0.75| 0.80[0.70| 0.75] 0.80
Al o [ooeoos| o [ooefoos| o looeloos| o looe|oos| o |eoe|oes
a2 0.20 REF. 0.20 REF. 020 REF. 020 REF. 0.20 REF.
b |o2s[o30]0.35]e25]0.30] 035]0.20 [025[ 030 [ 0.200.25] 0.30[ 15 [0.20] 025
] 450500 | 5.10] 4.0 5.00| 5.10 [4.90 |5.00 | 510 [ 4.90 5.00 | 5.0 [4.90 [5.00 [ 50
E 490500 5.0 4.90[ 500 5.10 [4.90 [5.00 | 510 [4.90] 500 5.0 [4.50 [5.00 [ 510
e .80 BSC. 0.65 BSC. 050 BSC. 030 BSC. 0.40 BSC.
k  loes| - | - foes| - | - loes| - | - laes| - | - |oes| - | -
L 0.30] 0.40 | 050] 0.45[ 0.55[ 0.65[0.45 [0.55] 0.65] 0.30 [ 0.40] 0.50] 0.30] B.40] 0.50
N 16 20 28 32 40
ND 2 5 7 B 10
NE 4 S 7 8 10
JEDEC VHHB WHHC WHHD-L VHHD-2 —
NOTES:
1. DIMENSIINING & 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 93-1 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 DIMENSIDN b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
025 mn AND 0.30 mn FROM TERMINAL TIP.
A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHIDN.
A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAVING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSIIN FIR
T2835-3, T2855-6, T4055-1 AND T4055-2.
& VARPAGE SHALL NOT EXCEED 040 mm.
11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DINENSION ‘e, +0.05.
14, ALL DIMENSIONS APPLY TO BOTH LEADED AND PbFREE PARTS,

—DRAWING NOT TO SCALE—

EXPOSED PAD VARIATIINS
G, 12 2

cODES NIN. [NON, | MAX. | WIN. | NON. | HAX.
T1655-2__| 300 | 340 | 320 | 3.00 | 340 | 3.20
T1655-3 | 3.00 | 3.0 | 3.20 ] 300 | 310 | 320
TIESSN-1 | 300 | 3.0 | 3.20] 300 | 310 | 220
T2055-3 | 3.00 | 310 | 3.20| 300 | 340 | 320
T2055-4 | 3.00 | 3.0 | 3.20| 300 | 340 | 320
T2055-5 | 345 | 325) 3.35] 315 | 35| 335
T20S5MN-5| 345 | 3.25) 3.35| 315 | 3.25] 335
128553 | 345 | 325) 335 345 | 323 | 3.35
128554 | 260 | 270 | 280 | 2.60 | 270 | 280
128353 | 260 | 270 280 | 260 | 270 | 280
Tass5-6 | 345 | 3.25) 335 315 | 325 | 395
Tes35-7 | 260 | 270] peq | 260 | 270 | 260
12055-8 | 3.5 | 3.25) 333 315 | 825 | 335
TeeaN-1 | 345 | 3.25] 335| 315 | 323 | 335
T3255-3 | 3.00 | 310 | 320 | 300 | 310 | 320
T3255-4 | 2.00 | 310 | 320 | 300 | 340 | 320
T3255M—4 | 3.00 | 310 | 320 | 3.00 | 310 | 3.20|
T3255-5 | 300 | 3.0 | 320 | 300 | 340 | 320 |
T3255N-1 | 300 | 310 | 320 | 300 | 310 | 320
T4053-1 | 3.40 | 350 | 340 | 3.40 | 350 | 260
Ta055-2_ | 840 | 3.50 | 360 | 340 | 350 | 3.60
T40S5NN-L | 3.40 | 3.50 | 360 | 340 | 350 | 360
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