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SENYTVEEENR. TAFNVANDIZPFt+—1,

Smart Power Selector

ABSOLUTE MAXIMUM RATINGS

DC,PENTto GND ...t -0.3V to +16V
USB 10 GND ..o -0.3V to +9V
VL0 GND i -0.3V to +4V
LDOto GND......... -0.3V to the lower of +4V and (Vsys + 0.3V)
THMEN, THMSW to GND ....=0.3V to +(VLpO + 0.3V)
THM 10 GND ..o, ..-0.3V to (VTHMSwW + 0.3V)
PSET, ISET, CTto GND.....ovooviviiiiiiei -0.3Vto (VL + 0.3V)
BATT, SYS, CEN, CHG, OT, DOK,

UOK, FLT, DONE, USUS, PEN2 to GND............. -0.3V to +6V
EP (Exposed Pad) to GND ..........ccooeovieiiiii -0.3V to +0.3V
DC Continuous Current (total in two pins) ............cc...... 2.4ARMS
SYS Continuous Current (total in two pins) ...2.4ARMS
USB Continuous Current (total in two pins) .................. 2.0ARMS

BATT Continuous Current (total in two pins)................. 2.4ARMS
LDO Continuous Current..............coooeeieiiiiiiiiii 50mARMS
LDO Short-Circuit Duration ............cccccociiiiiiiieiein Continuous

Continuous Power Dissipation (TA = +70°C)
Single-Layer Board

(derate 20.8mW/°C above +70°C)........ccceevnnnnn 1666.7mW
Multilayer Board
(derate 28.6mW/°C above +70°C).........ccccevuni.nn 2285.7mW
Operating Temperature Range -40°C to +85°C
Junction Temperature .........cccccooeeiiiiiiiiiis -40°C to +125°C
Storage Temperature ..........ccccooveveeiiieiiiiiinns -65°C to +150°C
Lead Temperature (soldering, 10S) .......cccocoviviririiiiinnn +300°C
Soldering Temperature (reflow) ..........ccccoovoiiiiiiininnn, +260°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

(VDC = VPEN1 = VPEN2 = 5V, CEN = USUS = THMEN = GND, VBATT = 4V, VTHM = 1.65V, USB, THMSW, CHG, DONE, OT, DOK,
UOK, FLT are unconnected, CcT = 0.068pF, TA = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
DC-to-SYS PREREGULATOR
DC Operating Voltage Range 4.1 6.6 V
DC Withstand Voltage VBATT = Vsys = OV 14 V
DC Undervoltage Threshold When VDOK goes low, VDc rising, 500mV hysteresis 3.95 4.0 4.05 V
DC Overvoltage Threshold When VDOK goes high, Vpc rising, 360mV hysteresis 6.8 6.9 7.0 V
[ = =0mA, V =0V 1 2
DC Operating Supply Current SYS = BATT CEN mA
ISYS = IBATT = OmA, VTEN = 5V 0.8 15
DC Suspend Current Vpc = VCEN = VUsus = 5V, VPEN1 = OV 195 340 uA
DC-to-SYS On-Resistance Isys = 400mA, VCEN = 5V 0.2 0.35 Q
DC to BATT Dropout Voltage When SYS regulgtlon and charging stops, Vpc falling, 10 50 % Iy
150mV hysteresis
VDG = 6V, Vsys = 5V, RPSET = 1.5kQ 1800 2000 2200
Ta = +25°C RPSET = 3kQ 900 1000 1100
(MAX8934A); RPSET = 6.3kQ 450 475 500
DC Current Limit Vpc = 5V, Vsys = 4V, VPEN1 = OV, VPEN2 = 5V mA
Ta=+25°C (500mA USB mode) 450 475 s00
(MAX8934B-
VPEN1 = VPEN2 = OV
MAX8934E) (100mA USB mode) 80 95 100
PSET Resistance Range 1.5 6.3 kQ
) Vpc = 6V, Isys = TmA MAX8934A 52 53 54
SYS Regulation Voltage ~ \Y
9 9 101.75A, VCEN = 5V | MAX8934B-MAX8934E 429 435 44
Connecting DC with USB not present 1.5 ms
Input Current Soft-Start Time - = - B
Connecting DC with USB present 50 us
Thermal-Limit Temperature Die temperature at when the charging current and input 100 oc
current limits are reduced
2 AKX




SE/NYTFUBEBEWR. FAPIWADI=-PF¥—1,
Smart Power Selector

ELECTRICAL CHARACTERISTICS (continued)
(VDC = VPENT = VPEN2 = 5V, CEN = USUS = THMEN = GND, VBATT = 4V, VTHM = 1.65V, USB, THMSW, CHG, DONE, OT, DOK,
UOK, FLT are unconnected, CcT = 0.068uF, TA = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Thermal-Limit Gain ISys reduction with die temperature (above +100°C) 5 %/C
V[ Voltage lvL = 0 to 5mA, USB = unconnected 3 3.3 3.6 V
USB-TO-SYS PREREGULATOR
USB Operating Voltage Range 4.1 6.6 V
USB Withstand Voltage VBATT = Vsvys = OV 8 V
USB Undervoltage Threshold When VUOK goes low, VusB rising, 500mV hysteresis 3.95 4.0 4.05 V
USB Overvoltage Threshold When VUOK goes high, VusB rising, 360mV hysteresis 6.8 6.9 7.0 V
USB Operating Supply Current ISYS = IBATT = OmA, VCE = VPENg = OV ! 2 mA

ISys = IBATT = OmA, VTEN = 5V, VPEN2 = OV 0.9 15
USB Suspend Current DC = unconnected, VysB = VCEN = Vusus = 5V 190 340 pA
USB to SYS On-Resistance DC unconnected, VusB = VCEN = 5V, Isys = 400mA 0.22 0.33 Q

When SYS regulation and charging stops, VusB falling,

USB-to-BATT Dropout Voltage 150mV hysteresis

10 50 90 mV

MAX8934D only,

USB Current Limit moee o 1350 1500 1650

DC unconnected, PSET =
(See Tables 2a and 2b for Input vV Z BV Ta = 4+25°C v VRV ey 450 475 500 mA
Source Control) USB =5V, 1A= PEN1 =DV, VPEN2 =

VPEN1 = VPEN2 = OV 80 95 100
DC unconnected, VusB MAX8934A 52 5.3 5.4
1: 6X'tVF;%'é2 - oV, Isvs Ty | MAXB934B/MAXE934C/ 400 4s5 44
mA to mA, VCEN = : : :

SYS Regulation Voltage c MAX8934E vV

DC unconnected, VusB

=6V, VPEN2 = 5V, Isys = MAX8934D 4.29 4.35 4.4

1mA to 1.2A, VCEN = 5V
Input Limiter Soft-Start Time Input current ramp time 50 us
Thermal-Limit Temperature Die temperature at when the charging current and input 100 o

current limits are reduced
Thermal-Limit Gain ISys reduction with die temperature (above +100°C) 5 %/°C
V| Voltage DC unconnected, VusB = 5V, lvL = 0 to 5mA 3 3.3 3.6 V
LDO LINEAR REGULATOR

DC unconnected, Vysp = 5V, ILpo = OmA 3.234 3.3 3.366
LDO Output Voltage Vpc = 5V, USB unconnected, I po = OmA 3.234 3.3 3.366 \

DC and USB unconnected, VBATT = 4V, ILDO = OmA 3.234 3.3 3.366
LDO Load Regulation ILDO = 0 to 30mMA 0.003 %/MmA

MAXIN 3
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SEBNYTUGBER., TAPIWADIYZPF¥—,
Smart Power Selector

ELECTRICAL CHARACTERISTICS (continued)
(Vbc = VPEN1 = VPEN2 = 5V, CEN = USUS = THMEN = GND, VBATT = 4V, VTHM = 1.65V, USB, THMSW, CHG, DONE, OT, DOK,
UOK, FLT are unconnected, CcT = 0.068uF, TA = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

MAX8934A-MAX8934E

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
BATTERY CHARGER
BATT-to-SYS On-Resistance Vpc = 0V, VBATT = 4.2V, Isys = 1A 0.04 0.08 Q
BATT-to-SYS Reverse
Regulation Voltage VPEN1 = VPEN2 = 0V, Isys = 200mA 50 75 105 mV
TA=+25%C VIHMTI <VIHM < | 4475 45 4205
VTHM_T3
| Ta =0°C to +85°C, VTHM_T1 < 4158 40 4,042
BATT Regulation Voltage—Safety IBATT = OmA VTHM < VTHM_T3 vV
Region 1 (MAX8934A - = °
g ( ) TA=+25°C VTHM_T3 <VTHM < |, e 4 575 41
VTHM_T4
Ta = 0°C to +85°C, VTHM_T3 < 4034 4075 41
VTHM < VTHM_T4
TA=+25°C VIHMT2 <VTHM < | 470 4o 4005
VTHM_T3
TA=0C10+85°C, VIHM.T2 < | 458 405 4042
VTHM < VTHM_T3
BATT Regulation Voltage—Safety IBATT = OMA TA = +25°C, VTHM_T1 < VTHM < v
Region 2 VTHM_T2 or VTHM_T3 < VTHM < 4.05 4.075 4.1
VTHM_T4
Ta = 0°C to +85°C, VTHM_T1 <
VTHM < VTHM_T2 or VTHM_T3 < 4.034 4.075 4.1
VTHM < VTHM_T4
BATT Recharge Threshold— Change in VBATT VTHM_T1 < VTHM < VTHM_T3 145 104 65
Safety Reqion 1 (MAXB8934A from DONE to fast- mV
afety Region 1 ( ) charge restart VTHM_T3 < VTHM < VTHM_T4 -120 -80 -40
i VTHM T2 < VTHM < VTHM T3 -145 -104 -65
BATT Recharge Threshold— | S"an9e In VBATT - -
Safety Region 2 from DONE to fast- VTHM_T1 < VTHM < VTHM_T2 or 2120 .80 40 mV
charge restart VTHM_T3 < VTHM < VTHM_T4
BATT Fast-Charge
Current Range RISET = 10kQ to 2kQ 0.3 1.5 A
4 N /AXI/V




SE/NYTFBEBENR. FAPIADIZPFt+—1.
Smart Power Selector
ELECTRICAL CHARACTERISTICS (continued)

(Vbc :_VPEN1 = VpeN2 = 5V, CEN = USUS = THMEN = GND, VBATT = 4V, VTHM = 1.65V, USB, THMSW, CHG, DONE, OT, DOK,
UOK, FLT are unconnected, CcT = 0.068uF, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
RISET = 2kQ 1350 1500 1650
RISET = 4kQ 675 750 825
Vsys = 5.5V, RISET = 10kQ 270 300 330
VTHM_T2 < VTHM
— R = 2kQ, V =25V
< VTHM_ T4 (safety ISET BATT 130 150 170
) (prequal)
region 1) or VTHM_T1
< VTHM < VTHM_T4 RISET = 4kQ, VBATT = 2.5V 50 75 100
(safety region 2) (prequal)
RISET = 10kQ, VBATT = 2.5V
30
(prequal)
BATT Charge Current Accuracy mA
RISET = 2kQ 675 750 825
RISET = 4kQ 337.5 375 412.5
RISET = 10kQ 130 150 170
Vsys = 5.5V,
R = 2kQ, V =25V
VTHM_T1 < VTHM (plfeEgu al) BATT 100 150 200
< VTHM_T2 (safety
region 1) RISET = 4kQ, VBATT = 2.5V 50 75 100
(prequal)
RISET = 10kQ, VBATT = 2.5V
30
(prequal)
ISET Output Voltage RISET = 4kQ2, IBATT = 500mA (VISET = 1.5V at full 0.9 1 11 v
charge current) VTHM_T2 < VTHM < VTHM_T4
Charger Soft-Start Time Charge-current ramp time 1.5 ms
BATT Prequal Threshold VBATT rising, 180mV hysteresis 2.9 3 3.1 V
No DC or USB power
connected, THMEN = low, 5 12
VCEN = 5V
VBATT = 4.2V, No DC or USB power
BATT Input Current ILpo=0 connected, THMEN = high, 12 25 WA
VCEN = 5V
DC or USB power connected, 0003 5
VCEN = 5V
DONE Threshold as a
Percentage of Fast-Charge IBATT decreasing 10 %
Current

MAXIN 5
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SEBNYTUGBER., TAPIWADIYZPF¥—,
Smart Power Selector

ELECTRICAL CHARACTERISTICS (continued)
(VDC = VPENT = VPEN2 = 5V, CEN = USUS = THMEN = GND, VBATT = 4V, VTHM = 1.65V, USB, THMSW, CHG, DONE, OT, DOK,
UOK, FLT are unconnected, CcT = 0.068uF, TA = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Maximum Prequal Time From CEN falling to end of prequal charge, VBATT = 2.5V 30 min
Maximum Fast-Charge Time From CEN falling to FLT falling 300 min

. . MAX8934A/MAX8934C/MAXB934E 15 s
Maximum Top-Off Time )
MAX8934B/MAX8934D 60 min
Timer Accuracy -20 +20 %
Timer Extend Threshold Eggf2?3;;22?;2?15;?rrem below where the timer 50 %
Timer Suspend Threshold Percentage of fast-charge current below where timer 20 %
clock pauses
THERMISTOR MONITOR (Beta = 3477) (Note 2)
-2.2 0 +2.4 °C
(TTF:';A Cold No-Charge Threshold IcHG = OA, when charging is suspended, 2°C hysteresis 739 24.4 751 % of
' ’ ' THMSW
| reduced (safety region 1 only), V & 10 12 <
THM Cold Threshold (T2) rggt?ced (safety regiZn 290n|y), 2°Cy) ‘hyftgzgﬁsEG 64.5 65 65.5 % of
THMSW
42.8 45 47.5 °C
THM Hot Threshold (T3) VBATT_REG reduced (safety region 1), 2.5°C hysteresis 391 394 308 % of
THMSW
57 60 63.5 °C
THM Hot No-Charge Threshold ICHG = QmA, when charging is suspended, 3°C % of
(T4) hysteresis 22.4 22.7 23 THMSW
71 75 80 °C
$:rl\e/lsl:§|tdo(\1/‘eoL§mperature OT asserts low, 5°C hysteresis 155 158 16 % of
’ ‘ THMSW
THERMISTOR MONITOR (Beta = 3964) (Note 3)
-2.1 0 +2.4 °C
(TTF:’;A Cold No-Charge Threshold IcHG = OA, when charging is suspended, 2°C hysteresis 6.4 77 9 779 % of
' ' ' THMSW
| reduced (safety region 1 only), V 82 10 12 <
THM Cold Threshold (T2) rggt?ced (safety regign 29), 2°C hysytéreSPAsTT_REG 66.2 67 67.6 % of
THMSW
6 AKX
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Smart Power Selector

ELECTRICAL CHARACTERISTICS (continued)
(VDC = VPENT = VPEN2 = 5V, CEN = USUS = THMEN = GND, VBATT = 4V, VTHM = 1.65V, USB, THMSW, CHG, DONE, OT, DOK,
UOK, FLT are unconnected, CcT = 0.068uF, TA = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
42.8 45 47.5 °C
THM Hot Threshold (T3 \Y duced, safet ion 1, 2.5°C hyst i %
(T3) BATT_REG reduced, safety region ysteresis 9.8 30 30.6 % of
THMSW
o 57 60 63.5 °C
THM Hot No-Charge Threshold IcHG = OmA, when charging is suspended, 3°C % of
T4 hyst i °
(T4) ysteresis 19.5 19.8 20.1 THMSW
THM Hot Disch Threshold 7 © %0 ©
ot Discharge Thresho — .
OT asserts low, 5°C hysteresis % of
(Tom) 12.6 12.9 181 | 1msw
Ta = +25°C -1 +0.001 +1
THM Input leakage THM = GND or LDO pA
Ta = +85°C 0.01
Ta = +25°C -0.2  +0.001 +1
THMSW Output Leakage THMSW = GND 2 UA
TA = +85°C 0.01
THMSW Output Voltage High Sourcing 1mA V(%DO%_ %
LOGIC I/O: PEN1, PEN2, CHG, FLT, DONE, DOK, UOK, USUS, THMEN)
High level 1.3 v
Logic-Input Thresholds Low level 0.4
Hysteresis 50 mV
Logic-Input Leakage Current v 0to 5.5V ECE 2ok 0.001 ! A
ic-Inpu u = .
gle-inb 9 N TA = +85°C 0.01 H
Logic-Low Output Voltage Sinking TmA 25 100 mV
ic-Hi Ta = +25°C 0.001 1
Logic-High Output Leakage VOUT = 5.5V A=+ UA
Current TA = +85°C 0.01

Note 1: Limits are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by design.

Note 2: °C includes external NTC thermistor error. % of THMSW excludes thermistor beta error and external pullup error. NTC
thermistor assumed to be 10kQ nominal, part number Vishay NTHSO0603N02N1002FF, external pullup resistor = 10kQ.

Note 3: °C includes external NTC thermistor error. % of THMSW excludes thermistor beta error and external pullup error. NTC
thermistor assumed to be 100kQ +1% nominal, part number Vishay NTHS0603NO1N1003FF, external pullup resistor =

100kQ +1%.

MAXIN
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MAX8934A-MAX8934E

SENYTUREBENR. TaPNADI-PFt+—1,
Smart Power Selector
EEEE e

(MAX8934A, Ta = +25°C, circuit of Figure 2, Vpc = 6V, VBATT = 3.6V, thermistor Beta = 3964, unless otherwise noted. Negative bat-
tery current indicates charging.)

USB OPERATING SUPPLY CURRENT USB OPERATING SUPPLY CURRENT USB SUSPEND CURRENT
vs. USB VOLTAGE (CHARGER ENABLED) vs. USB VOLTAGE (CHARGER DISABLED) vs. USB VOLTAGE
1200 — - 900 — |g 250 — g
_ VBaTT=4.2, .—'I o= | Veatr=4.2V, L £ VearT=4.2V, :
= 1000 | Vusus=ov : 380 [yygus-ov g _ USUS =1 |z
= CHARGER IN U = g0 |CEN-T £ g a0 g
= DONE MODE —I = £ Isvs = 0A | = 1 :
S 800 |5Y‘5: OA‘  — 3 600 PEI\‘H - x,‘ PEN2\:1 2 0 J /1
= T 500 o
& | —— Vusg RISING & \ w \ =
2 0 [ vyssFALLING @ 40 | — VusBRISING &
= % --- Vysp FALLING § 100
& 400 = 300 3
S 1 5w 1 8 .
8 200 = 2 — /
|’ ENTERING OVLO = 100 j ENTERING OVLO ~|
L L1
0 0 0
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
USB VOLTAGE (V) USB VOLTAGE (V) USB VOLTAGE (V)
BATTERY INPUT CURRENT
vs. BATTERY VOLTAGE BATTERY INPUT CURRENT CHARGE CURRENT vs.
(USB DISCONNECTED) vs. TEMPERATURE BATTERY VOLTAGE (100mA USB)
14 3 50 ; ; ; 2 100 .
5 49 | VearT=4V, THMEN=0,I1p0 =0 5 90 T s
1 — 2 ™[ usBANDDC UNCONNECTED g 0 g
3 ETRE R Ve = 80 [ Vysg=5V I E
= 10 = £ 5 | Pevi=xpEN2-0 | :
£ . £ 45 /// = o | — VewrrRiSG !
=} o oc ———— VpaTT FALLING
= 5 45 S 50 :
= ¢ = ] g @ i
o T~ [a= =
= L £ 43 E :
= THMEN =0 3 4 20 :
2 41 10 :
0 40 0 !
0 1 2 3 4 5 4 5 10 3% 60 8 0 1 2 3 4 5
BATTERY VOLTAGE (V) TEMPERATURE (°C) BATTERY VOLTAGE (V)
CHARGE CURRENT vs. CHARGE CURRENT vs.
BATTERY VOLTAGE (500mA USB) BATTERY VOLTAGE (1A DC)
500 i i 5 1200 | | g
450 |- Vuse=5v : ! S Vpg =5V 5
| g DC= g
w0 | PENI=X PER2=T | : 2 1000 |~ PEN1=1,PEN2=X T T 2
= —— VBATTRISING | | z = v RISING | | z
E 350 | S BATT
= ———— VBATT FALLING T | = 800 | ____ VpaTT FALLING | |
Z 300 ! | Z I I
g | I £ | I
S 250 i i 3 600 I f
8 200 1 } & I I
< | | =< 400 | |
S 150 f I S | |
100 — L I I I
I 200 } i
50 t l |
0 L 0 !
0 1 2 3 4 5 0 1 2 3 4 5
BATTERY VOLTAGE (V) BATTERY VOLTAGE (V)
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Smart Power Selector

! =+
REEEREERS)
(MAX8934A, Ta = +25°C, circuit of Figure 2, Vpc = 6V, VBATT = 3.6V, thermistor Beta = 3964, unless otherwise noted. Negative bat-
tery current indicates charging.)

NORMALIZED CHARGE CURRENT

vs. AMBIENT TEMPERATURE BATTERY REGULATION VOLTAGE
(LOW IC POWER DISSIPATION) vs. TEMPERATURE
1.0100 2 4220 -
Vusg =5V, VeatT =4V |2 E
_ 10075 g o 4215 :
= : o 4210 :
& 1.0050 ~ 2 s
oD - .
& 10025 \\ = 420 —
c o -
I \ =
3 10000 AN = 419 -
o
& 0.9975 N 2 4190 //
= \ Z 4185
£ 09950 \ E i
09925 N 4175
09900 4170
4 5 10 3% 60 8 40 45 10 3B 60 8
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MAX8934A-MAX8934E

SENYTUREBENR. TaPNADI-PFt+—1,
Smart Power Selector
ERE I (GE)

(MAX8934A, Ta = +25°C, circuit of Figure 2, Vpc = 6V, VBATT = 3.6V, thermistor Beta = 3964, unless otherwise noted. Negative bat-
tery current indicates charging.)
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SENYTYaEETR.

Smart Power Selector

REEERERSE)

(MAX8934A, Ta = +25°C, circuit of Figure 2, Vpc = 6V, VBATT = 3.6V, thermistor Beta = 3964, unless otherwise noted. Negative bat-
tery current indicates charging.)
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MAXIN
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MAX8934A-MAX8934E

SENYTVRBBEWR. TAFNANIZFF¥—1.,

Smart Power Selector

REEERERSE)

(MAX8934A, Ta = +25°C, circuit of Figure 2, Vpc = 6V, VBATT = 3.6V, thermistor Beta = 3964, unless otherwise noted. Negative bat-
tery current indicates charging.)
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SENYTURBEWR. TAFNWANYYZFPFt+—P,

Smart Power Selector

REEERERSE)

(MAX8934A, Ta = +25°C, circuit of Figure 2, Vpc = 6V, VBATT = 3.6V, thermistor Beta = 3964, unless otherwise noted. Negative bat-
tery current indicates charging.)
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MAX8934A-MAX8934E

SEBNYTUGBER., TAPIWADIYZPF¥—,
Smart Power Selector
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SE/NYTYGBENR. TAFNANIZFPFt— b,

Smart Power Selector
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MAX8934A-MAX8934E

SEBNYTUGBER., TAPIWADIYZPF¥—,
Smart Power Selector
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SEBNYTFUBEBENR. FAPIADI=-PFt+—1,
Smart Power Selector
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MAX8934A-MAX8934E

SEBNYTUGBER., TAPIWADIYZPF¥—,
Smart Power Selector
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SENYTYEERENR. T

Smart Power Selector

x1. B2HXU3DAFITEBRIR

COMPONENT

(Figures 2 and 3) FUNCTION PART NUMBER
) ) 10uF £10%, 16V X5R ceramic capacitor (0805)
Coc DC filter capacitor Taiyo Yuden EMK212BJ106KG
+10% : :
CuL VL filter capacitor 0.1uF £10%, 10V X5R ceramic capacitor (0402)

Taiyo Yuden LMK105BJ104KV

10uF £10%, 6.3V X5R ceramic capacitor (0805)

Csvs SYS output bypass capacitors Taiyo Yuden JMK212BJ106KD
. 4.7uF £10%, 6.3V X5R ceramic capacitor (0805)
CBATT Battery bypass capacitor Taiyo Yuden JMK212BJ475KD
c Charger timing capacitor 0.068uF £10%, 16V X5R ceramic capacitor (0402)
cr 9 g cap Taiyo Yuden EMK105BJ683KV
. 1uF £10%, 6.3V X5R ceramic capacitor (0402)
CLoo LDO output capacitor Taiyo Yuden JMK105BJ105KV
RpuU (x5) Logic-output pullup resistors 1MQ +5% resistor

THM Negative TC thermistor

Vishay NTC Thermistor P/N NTHSO0603NO1N1003FF

RTHMSW THM pullup resistor 100kQ
RPSET DC input current-limit programming resistor 1.5kQ £1% for 2A limit
RiSET Fast-charge current programming resistor 3kQ +1% for 1A charging
E 37 FIBUSBERAAEY DI nhhoigEEnNEd, DC

MAX8934 (3. JEITARRIE*CHED>TE—DLi+/Li-Poly
TILERZEIZTTE T DSmart Power Selector& gz 7=
FATIWANRI) ZT7Fv—+TY, MAX8934 |3, R—%
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DC/USBHAEIOX Y AFRLI-ZEF JUr—23>
B8 T,
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KOTHSYSERNFIHSNT, FTEBRIISYSH S HMHE
INEY, DB RSYSERIIVATLREERE/ Y

REBARDEFHIHUET, SYSIF. DCALEY

TIUREBEEBR

EUSBOmA M EHRINTI\DIEEIT. DCHEELZFT,
T TYERFIIIUSBERN. E—UDRATLERD
HIBICTATIIBNBELHY 9, MAX8934_D
Smart Power Selector@#gld. AC774 74 %7=ISUSBEIR
NoDONYTFI)BLUOIATLEBRNDENBER IS
ZEMERELE T, N\yTUIR. SRTLERTERSIN
TWEWNVERAERBENTRESINE Y, Y XTLERD
E—oNANERFIEEZ EEDIEE. N\VTULOHE
ERMEIJRAENT T, BFIRICEDTANY —AD Bita
SNDSENNER SN TREBENFHLEESNET,
MAX8934 (3. SYSIC@BEBEJI VS ZmATINE T,
DCZ/=13USBDAAASYSLFa2L— a3V EBEEBAD
BA. VeysldVpcE/=l3Vyspl B9 1L Fal— 3>
BEICEEFIFT, MAX8934 13, MICEHMBLDRE
BRONT IR —TA U REEERATHY., ZNHIC
DNVCUTDORIETHIRLZE T,
3.3VOBEECSHEBERATERA > DLDOE. 1>
T—5LEDBEYX U RTFLD/INY Ty TEBERICEX
30mAZMHEELE 9, ZDLDOE., H—IXFEZH[ER
ICHEL. NATPREG—IXIBONFITTILT VT
EICHELET,

*JEITA (HEVEANBFIBRBMERERZ)RE/ — bEPCICEITD ) F VLA A TOREMDRENABICE T F5I1F12007F4H
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MAX8934A-MAX8934E

SENYTUREBEM,
Smart Power Selector

Smart Power Selector
MAX8934 (DSmart Power Selectorld. #&FAA. /\“J
T, BRUOVRATLEFOBTENZ L —LL XD E
LEI([EEBELERISR), EITINDERPLHKEE
I RDESHITT,
- AEERUSBX /23T TH)E/N YT DEAHER
INTL\DIBS
AT LBERHOERMVPANEARGIEMEE FES &
INYTUIZADDSDREEHITHRESND,
2T LBREOEXRNVANBAFIREZ LEID &
Ny TF)IIBEEREERICHEIET D
- NYTFUNER I, ABEBFANNEFEELRBNES
DT LGN T BiRESIND,
- AEEBRADDEGRIN. Ny T UHEELEEE.
AT LIINEERANDOIEEIND,

AFIREIREIE. NVTUDREREENBEREDERZ
HATHE T, MAX8934_MBEBEEHIELEY,
SRATLERAANYF
DCE/zISUSBICER A REREBEERMNEE LB EE.
A0mQDARBEMOSFETHSYSABATT ([1Z X&) £ B8]
MDQI)IcEFLF 9, DCE/=IFUSBTHEE RN RHIN
& ZODRAYFHBEE. SYSISBEMBANY —ZIH'H
ANV EBLTHREESNE T,
SYS-BATTR A VFII. P RTLEBHMNANEAREIEESE
BADIBEESYSEHILET, CORRMNREETDE.
SYS-BATTR A yFIIAIZRKY, /Ny FTANEMDSYS
BEEREMHELET, JATLERIERMICANDER
FIREBZDIZEEIE. cEANBBRENERINTNTE.
NYTIIRESNE A, 1z/2L. BEITENE—TBF
ICDAEBNEFINEETDIZH. ZOLDEKRIF
FEAEDBEEELENEEZEZONET, ZDLDBE—D
BRICIINYTUDIRIVF—DERESNEZITA. Zn
AADESIBIC/ Ny TN FREINET,

ABIIvEH

ANBEVIVHIF. REMICIILDOL 1L —5TY,
FOYVTT7IONREICENT, ZOLF1L—5IFDCE
SYSED0.2QMMOSFET ([MEZEENEEERIDQINCL DT
HIHERIPRIBEEELF Y, ACTY S5 F1=IFUSBER
HEHREINTNDIBEE. ADUIVEIE, ARERENSD
BNV ATLERENYTUFv—IvICRELE T,
SYSICHIT2BNZ AT LRRHEF P —IVARICEAD
EWDANDIIVIDEBRREEICNMAT. ANUIVHIE,
NAFRELENDERZRBELTDLHIC. W\<DOHD
ENNHEEEZERITLE T,

20

AHDEEFIR
AHBEENBEEZL Y IILRB.9V typ) KW B IEE.
MAX8934 |$BEEO Y 277 2 M(OVLO)IZ AW F T,
OVLOIlZ. DCTEKX14V. USBTRASVETHSEE
ZRLZHS, MAX8934 HLUVEEDEIRARELF T,
OVLOTId. VUIAVDFFT. BBEEERULIEANZAYF
(MZEEpEERRDQ1. QNRE. HYUITD/NT—FE %
HH(DOK, UOK)H /N1 A v E—F 2|21, CHGA®
INMAVE—SF U ZCHYET, DCEUSBO™mSICBEE
WNREINDBEIE. BADIA Y F([1ZESERIER] D
QBLVQNBE. Fr—v DA TICHUZET,
BATT-SYSRI =21 /?(f’f‘*"’ﬁ—éﬂf’ﬁlﬁlﬁ& MQI)HELT, /vy
FUHBSYSADIREN TEEICHEYFEFT, ASNNBATTELY
KUMEE. F7/1d3. 5v GLFY)DDCIREER LY aILR
otwfm\i% . ADFEICHEIET, ANBEHED
Thd5Ea. SYSIFA0MQDZ 1Y F([TEES1EEEE] D
Q3) &@LU CBATTI S NE T,

ANBEFRIRE

ATBEFELETD=0HIC. DCHIVUSBDOERN IR
INF9, COEBERGRERIE. V—XH1T00mA/500mAD
USB%}J? FRIBACTYTEYDNTNDIBEL. V—2
DEEDICIELTEIRI DI ENTEL T, BENANER
HIRZB 2215353, SYSIIBATTXI75mVIELMEIC
TRL. NYTUNREIDAFMEREMIELET,

ELHIIR
MAX8934_|E. Y1 BEN+100CEBxDE. ANIIYS
DEREL%N/CODEGTHEADSEET, VATLEM(SYS)
EFr—IvERLVUEBLEENS VO, FITHREERE
BOIEDE ANBRMETLEY, REBARADET
ICEN D HOTIESIBEEN+120CIELZIES. A
(DCE/=IIUSB)E RN ANELIZY, /INyT NS RTA
BEICHREL. SYSIIBATTLI 7bmVIEL VBICLFalL—k
ENFET, CONEDERFIREIEIE. T—IXAFAHEE
EBRTHY. MILTHETDIEITEFRELTIZE0,

BICENYTURE
DRTLDDCHBIRESNTWVDEIE. Fr—vid
SYShOoENESIEHLT. NyFTUERELET, Fv—
CYDEFECATLEBROGENANERFIEEZ
Bx21881d. BREFv—vHlI—ThREER
OIS E T, SYSOEBEDFIZEZFLELTY, SYSEEE
E<HFIDIIEMENEEL. ANVIVHICHITEDES
BEARDLET, R0y F(MRESEREE]DQT H/=IF
Q2)EARNDERODHKEIST. SYSOATERE/ VYT FRE
BARDEETTY, MAX8934AM!) 2y 4135.3V (MAX8934B/
MAX8934C/MAX8934DT34.35V) TS T4 D=8,
ASDEEND.3V (MAXB8934B/MAX8934C/MAXB934E
Tl34.35V)&KUBEWEEIE. VIV IDENEBENMNMEKR

MAXI N
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L9, MAX8934 MDA AN I vHZDEHIESKRIE(VpC -
Vsys) X IpcCd, ZDIBE. VsysldMAX8934AT45.3V.
MAX8934B~MAX8934ET|34.35V(D HIRENFIEET T,
AN YEIDEHEKIZ0.2Q X Ipcok)NE<KEBTE
IEHYUEBA. Ffo. MAX8934 (ZAHH6.9V (typ)&
BaxdEATIIBBIEICETELTES L,

DCEUSBDEHZH LU ERBIRATay
ANERHIR

ANBLUFr—IvDERGIRMBIZ. F£2aL2bDLD
ICERESNT T, ZLDBE. ANWEBERDBZICIGL T,
ANEBRHIBEEZEETIDIENLEENT T, MAXBO34
3. T®2aL2blZRILDIC. DCEUSBTERDIZAN
EBRGIREZSRETEICLCINESSICLTNET,

ADERFIRMEISELZEEICMAXB8934_DEADENE
3. NYTFUREEBRDERCTI, CDIEICKDT EE
FEICIEL 2L —FA ROy T7IOMNRREF /-135.3V
(MAX8934A) & #1595 ENTED . BHIELRN
BRLET, REERZOMAZ TR BTEHEESYSD
BENANERFIBREEBATI\DIBEIE. SYSEEA
BT LIaHE I, SYSEENBATTETE T IDE. SYS-
BATTEZ AV F WA NZEY, /NyTUDEHZEFERL
TERE—IROI R TLEamZ2mMELE£ 9, MAX8934_
3. ZEEADDEH(DCEUSBANE L) BIUERFIR
D& EMPENT, PEN2. PSET. BXUVISETTRE) %=
BATHY, FEAETRTDBEDANBRICTIEFIEE
TY, LHL. 1FEAEDIZTAIE. USBHEACTY T4
BOERIE S, USBE/=ISACTY T4 E =TT F1TD
BE—Ox05M0., 2EEDAERLRDNTNAEFERH
ITHEBONET, ANBLUOF v —vDERGIBRMEIS.
R2aB X U2bICRT L DI, PENT. PEN2. RpsgT.
BFRORSeTICKEDTHITEIENE TS

ERIDO7SF 77BESELVUUSBEIRIY

ACT7H 75 EUSBICERIDOR VY EBRTDIEE. 75
T AIEDCICEH L. USBEIRIFUSBICEHRLE T,
PENTII/N\AIZ(DCE/=IIVICES BEMICIFER S NI,
DCOERFIFRMEITIRpSETICEDTEREN. USBOER
HIRMEIFPEN2&EUSUSICE D TR ESNE Y,

USBZ /=375 7/RDEBE—DEAIR %
ACT74 75 EUSBERDOME A ICE—DHEBIARIFHMER
INBIBE. mMADANY—XIIDCAANNERTNET,
DCICACT7H T hEmR SN T \DEEE, RERDUSBAS
13T RTDRENHIFET, Rpserlc LD TERESI N
ERBIREZEIRTDICIF. PENT1Z/N\1(E8HTD20E
HHUEY, USBEBEMERINTLVDEEII, B00mA,
100mA F7/=13USBH R X R(PEN2&EUSUSIC K BB
HE)AEEIRTDICIE. PEN1ZO—IZEFIT2HEN
%U 9, N\—ROT7D75 TS /USBDEREERITID
7=HIC. PEN1ZACTSY THEBRTIINT Y T2 EN
TEEY,

USBHZRRVEF

PEN1A'O—DEEICUSUSE/NTICEREITD &L JL:EEjJ\
ATICBY. FESYSHAOELA TIZAY, ADBARA
T90pAITTED L. USBOY R RE—RICHIGLE T,

NT—EZFHH(UOK. DOK)

DOKId. DCADICBMABRNEETDEEO (38
ENBA—TVRLAVHATY, UOKIE, USBAAIC
BMWRERN’FESDEEO-ICEFI SN —T VR
A VAT, DCE/zISUSBDBMEAAIFS. 1V~6.6V
TY, E—D/XT—OKHADHEHEZLLBEIF. DOK
CUOKZMEICTA 7 —ROREHR I DI ENTEET,
INT, USBEIDCOWTNADBEMTHNIE, #HH
ShBENN OB EhET,

F2a. ANDVIvHOFHOS Y HZ(MAX8934A/MAX8934B/MAX8934C/MAX8934E)

POWER | — DC INPUT USB INPUT | MAXIMUM CHARGE
SOURCE DOK | UOK | PENT | PEN2 | USUS | o,opeNT LIMIT | CURRENT LIMIT CURRENT*
AC adgpter at L X H X X 3000V/RpSET 3000V/RISET
DC input USB input off;
< L X L H L 475mA DC input has 475mA
USB power at L X L L L 95mA priority 95mA
DC input
L X L X H USB suspend 0
USB power at H L X H L 475mA
3000V/R
USB input; DC | H L X L L . 95mA MRISET
unconnected H L X X H o DG input USB suspend 0
DC and USB H H X X X No USB input 0
unconnected
REBANDNANEBAFIREEZBADZEIITEFEA,. SYSETDORENANEARFIEEEZBADIEE. REIIEBATES ALY

NELBUFET,
MAXIMN
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MAX8934A-MAX8934E

SENYTUREBEM,
Smart Power Selector

FAFPIVAD =P F¥—+,

F2b. ADUIyHDOFFHO YO (MAX8934D)

FEATURE DC INPUT USB INPUT NOTES
Absolute Maximum Rating 16V 9V
Set by RpseT, PEN1, PEN2, and Set by RpseT, PENT, PSET sets the same input
Input Current Limit Usus; PEN2, and USUS; current limit for DC and USB
2A (max) 1.5A (max) paths.
POWER DC INPUT USB INPUT MAXIMUM
SOURCE DOK UOK PEN1 PEN2 usus CURRENT CURRENT CHARGE
LIMIT LIMIT CURRENT
Acaﬁ%agter L X H X X 3000V/RpSET 3000V/RISET
USB Input
L X H X X 3000V/RpseT | Off; DC input 3000V/RISET
USB Power L X L H L 475mA has priority 475mA
at DC L X L L L 95mA 95mA
L X L X H USB suspend 0
H L H H L 3000V/RPSET 3000V/RISET
H L H L L 600V/RPSET 3000V/RISET
USB Power H L L H L 475mA 475mA
i H L L L L 95mA 95mA
DC Open No DC input
H L X X H USB suspend 0
DC and i
USB Open H H X X X No USB input 0
VIR —b ZTEIDRICERITIBMLET Y, LA L. RSgTICRAYF
USBZ/zI3ACT7S THYEBOALZEMDERELDAS ZFERALTISETZRAZELBESIE. dI/dtOHR I
WEZELETDIEHIC. ANBRABLUREBEARADELD HIEEA,

EENHREINT T, BMEDCE/-IZUSBA AN EL
EINEE. ANBRFIREIIEONSFIEDERFIRE
FT(R2aE2bliw \éﬂfb\ééijLu_)ﬁe/”u_imﬂ[lbig_o
USBEBENEFELLLVRRETDCHE R SNBSS, AD
BRlE1. 5ms’C_L7‘:3J:U?atTo 9 CICUSBA? 7?7_3_547(
TDCHER SNBSS ANERIFE0UsTIIE EUET,
DCAETE LA L VIREE —CUSBfJ BHESni-5B5t. )\7]
EARIIB0usTIIB LW E Y, T TICDCHEET DIRRE
USBAER S N/=15E. USBANIIEBRINET,
USBH' ST TICIHRBINTIVDIRETT7SY S HDCIC
BHicndE ACTHYTHICEBRRATY THREINE
DI, ANEBERGIEEHABOEON SDCOERGIRE
FTHRAITEBMLE T, ZOBITOBIC. ANERFIREA
SYS@QT—TEEMLE—F@’DK &, NNUTUISEROTR—K
ICREBZEMOERZHRIELE T, =512, ANEBERD
BrRICEBRETR—NIDHIl. BEZSYSIENYTS
ZENTEEY, Fr—2vH AR DE, REEARND
FONDISETICKDEREET1.5ms (typ) THR~2IZ1EM
LE9, REERII. FHAENORRAEICHITI D,
BLUUSBOFTEEARZPEN2T100mAN H500mALC

22

NITIFv—+

RBIZ/ N T )Fr—IvDRERARENTIVET, DC
FEIFUSBANDBWRIBE. /Ny T ) Fv—2vIdA *—
TILENHRCREYIUIERBLE T, /NyTl
Fr—2vIE BRIC/NNYTUBREZERHLE T, /N7
EEHNBATTOFHHREIL v IILR(GE.OV)XUEN
BE. Fr—2 VI3 FRAEBTE—RICAY., BEARERAE
BRODI10%TNYTIERELEX T, TOREBERED
RRICEDT. BRARRABERNBEICMELIZ/ YT
HERELEBNZEMMRIESNE T, /N TUBEAN3S.0VIC
ERTDE. Fr—IvIdRRREET—RICBITL. &K
REBAZEINMLEY, REMMWHRIDE, /Ny TUBEI.
RBEARADBRNBED/NYTILF1L -3 BEIC
EKFTCLERLE T, REERNRRRTEERDI10%ET
B TDE. Fr—IvI1BRBEDENNY TATE—R
(MAX8934BJD$ U'MAX8934DTI36073)IC AD /=1,
REMNEILELET, 20%. NYTUEENBRERLY
ARUTETERTIDE. REM’BREIN. 1Y —
Nty hEhxd,

MAXI N
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#EA *—T7IV(CEN)

CENA' O—DEE, Fr—IvdA )9, CENA
NADEE, Fy—2vI3ATICEUFET, CENIFSYSD
HEAICEELF A, BLDIUXTLTIEI. MAX8934
MSmart Power SelectorBIEAIMII L CRES KUY
TNy T )BDERBITEERI DD, Fr—Iv
A= TBEHOOITLA NO—S(—EMIC
EvAo7a70 YA RETY, ZOXDERRTII.
CENEJSURICEHRIDIENTEEY,

REEROETE
ISETIC& DT, NYTFUDBEICICLT/NYTUDFRE
EREFHELFT, ISETEI SV REDERICK DT,
BARERRBEARNKREINT T,
ICHGMAX = 2000 x 1.5V/RISET = 3000V/RISET

IcHGMAXTEIZ/ Ny T DM EZELCORELE T, P8
SINDACTHY THZ/USBREAN. P RTLER. £/213
PCBORMRARICEDNTCREEREFHIREITDRLEIS
HFEBh. MAXB934 (3. ChoDERICEHLETCRE
FILA) X LE=EBRIARLET,

REEBRDEZEICMAT, ISETIZ/NWTUAFRTELTLND
EROBARADERICEFERIDIENTEET, K%

SHRLTLZE 0 ISETOHAEEIF. RAXDELSICK
E9,
VISET = ICHG X 1.5V/ICHGMAX = ICHG X RISET/2000

Z T, IcHoMAXISERE LTS RFTEEMR C. IcHaldEBD
NYTUREBERTY, 1.5VOHEAIT. /NyTFUIFHRTE
SNTEBRARRREBR CRBHRCTHDIEERLTHY.
OVISFRERTRHEWZEERLET, COEXEIS. Fr—+
HEHEEICKD/ VT UEBRDEBRELERICHFERTIN
F9, 10pFFUKRENBEAISETE VICEZHEERITD
CEITBITTLEE L REBEBREGD IV TH
MBRBEII. FYr—UvDREMEMIFTIDEHIC.
ISETE DAL 72 REICT100kQ LA EDIEIAZ(T AN
LC<LEEb

Fr—IvHBEE—RICADH. ANERIVIPOER
DIVINREBEREBBLILEEICIT. REDREBER
NERESNRRREBEBERSLW NS LB DHEEMN
HDZEITFRELTLEE Y 2D EICEDTTFr—v
ICXDANY —ZADBEFOI AT LDEREIBRH AL
CEED

MAXIN

MONITORING THE BATTERY
CHARGE CURRENT WITH VisgT

& VISET(Y)

~&— DISCHARGING 0 2000 (1.5V/RISET)

BATTERY CHARGING CURRENT (A)

M4, Viselc KB/ T REBERDER

REDERTY
JL,EEEE,/Jlb?ﬁ BTZLYIa)VRETHRTILT D Fv—
/’\773\ H_::E I\U)C\:_?;E JLrEE.LJ:TDTtg_o 15%’“3%0)
%E(/\ Ny 7 JEARS (MAX8934B & MAX8934D T 460

DB, REHMHEI N, ZDOEDONERREIZADT,
FENEILELZFY, DONEERZ LY 3L R(poNe) 3.
RRFAEBEBBRBEDTI0%IRESINE T, ANDKITER
IYYDERELTREBERN IDoONeE TR T LB
F— v IIDONEIRREIC A SN EITFRLTLEE 0,
F =2 H'DONERREBICAD=HICIT. BREEBRD
FErmMEW/ NS Fv—0ABEETE—RTHY. B DAN
FrRIBR)IVINREBRZERBEIETENZEN
WWEBTY, ZD%E/NYTIEEMNT04mMVET TDH\

CEN?‘J“7T7/7]“‘/?§1’L%J<‘: F— 2+ IIDONEREZ

RIIT. BRRFTENBREINIT,

Ju%ZT_QZH:'IjJ

FEHA(CHG)

CHGIZ. REHRO—IIHD. A—TURLATOT14T
O—HATYd, CHGIE. Ny TUFv—JvhFHRS
RESLOURRFTBREDEZTO—ICKEVUET, REBEER
DREBRTALYIIIRETET L, ' DFv—vH
EEXET—RDEE, CHGIZ/NAA VE—F 2 ZUZHEUET,
Y—IRHIEDOTF V= HNBET IR RE—RIC
ADfEEE. CHGIEN\A A 2 E—F V2T ET,
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MAX8934A-MAX8934E

SENYTUREBEM,
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MAX8934_hH'voO /Ot v (uP)EaahtE TRER
INDIHE. REREEUPICGEZD/-HIC. CHGEOD Yo
/OBEBICTIVLTZ vy TEMZEHLE I, HD0(E.
CHGIZLEDA > o —FRICBR20MAE S 0§52 EE
TEEY,

#EZEDONEH 71(DONE)

DONElZ. BN R T LIEEEO—IIHSD. A—TVRL
ATOT47A—EHANTY, Fr—vId. REBRN
RERT ALYV RFTERTLUIE 157 (MAX8934B&
MAX8934DT|d604) TDONEIRREIZ AL, BEE— l\
BUET, ZO®E/NYTIEBEI104MVETTDH.
NENHFIGCENDF D/ Hrand &, 9:‘\7_9‘\7LI
DONERREEZIKRITHL T RERRENBERHINET,
MAX8934_H'\uPEEASHETHERINDIBEE. 78
RREEZUPICEAB=HIC. DONEEO Y 2I/OBERIC
TV TR EERLE I, HDLE. DONEE. LED
AT —5RICERR20MAZL I TDHZEETEZY,

ZHINEAFLT)EREYAI Vv —

FLTIZ. Ny FUT7AIVNFICO—ICHED, #—TV KL
A2TOT4TA—EHTY, TOTHIVNRREIG, T
REFIIBRRREIANV—NETICEDEEEHRE
LET, FHRABESIVUIARREBEIAILNT AV —IT.
CeTlCED2TRDEDITEHREETNE T,

PREQUAL : tpq = 30min x Ccr
0.068pF

FAST CHARGE : tFc = 300min x Ccr
0.0684F

TOP-OFF:t1o =15s (60 minutes for the
MAX8934B and MAX8934D)

SERBE—NTlIE. REBATLEBEEZIET/INAAD
BHoHEAHERET. MAX8934 WRBERAEZRIS D
fazAﬁ HIET, TOXDIERRTTEH. EHEFERRS

BonNdZEZRIAETDEDIC. BRRREBIAV—N
'ﬂ”c’:‘“hé\tg_o ZOHRER. 3§ Eénﬁ_%‘LJusa!/’\)l/U)
S50%LATICREBEBERNMETIDE. BERRBIAV—IZ
2HDNIEERIEESNE T, FRESNIZLNILD20%LA TS
RBEANMETIDE. RRAREBIMNV—II—FELEL
F9, Fr—v M BEDORERECEERDERNERR
TREERNBLVIDELEET—RDEEIL. BERAREYA

VISR ENE A

THILNIREED SIRITH T IS, CENZERNTILTRAL A
VR E—ERURWTHhLERELBELET, £/l U3
2D GEEANDFoIETF Y THEGIBRIRREIL. TAILNEIS
REBINENZEICEERELTLZE 0 MAX8934_A}

24

UPEHEASHE CTREASNDIEG. REREZUPICEAD
feols. FLTEO Dy /OBEBICTIVT Y THin &%
L Ed, F/IFFLTIE. LEDA 27 —FRAICR K
20mMAZL VU9 ELTEET,

Y—IR5EZY

MAX8934 M —IRHYEZHIF. BEIINUTRERE
BARABKU/FIIRERTEBEAARIDILICLDOT,
Li+/Li-Poly/N\w T FREICRE I DIEITAMRZE1TITD
FOICBREINTNEIT(REETSR), /NyTUEIE
DRATLDREEERTDIHIC. THMAADZANTITD
BREFRMINTOY—IR&ITERELEZ Y, U—IXYER
B TIEITHMETHMSWRBICHMF /N1 7 RIER = EH
LTWDH., T—IZXZIZ10kQ (+25C)DHICRE
ENFEFA. RTuMswDEZT —IRID+25CICHITD
BIECEMICESAINE. FRDBREDT —IR5%
FERIDZENTEET, MAX8934_DTHMR Lvi 3
JURIE, 3964F 72143477 —I XY BAICEE{EE N
TWEI(MBRACRIBR), T—IXYDEBRELSRE
D—IEREEBBRIZ. RXICEOTERSNET,

Blrarso )

Ry =Ruos xe (T+273°C 298°C)

ZZT
R = BETCIZHTDH—I XYDBIRBEAL : Q)
Rog = +25CICHITDH—I RYDIRHBEELL : Q)
B = H—IXYDMBEK
T=H—IX5DREEN :C)

REIF. T—IRIDBENEENTHM T1 > VTHM >

Vipm TN B D E. —BFPllfichEd, BEYI/V—5

—BFPRI SN, ZNENOREEHIFLEITH. T71ILE

IFBHENEBA. T—IXIHEERNICRDE. FED
BRAL. REYIV—IEA TELDIMABEN SHEITLET,

NYT)Fv—2v A Fre—TIbEnfz=EE. THMEN
ANE. THMSWE S —I XS EZ SO EHIEL. 11—
[CH—IRFEZHICEDODTELBDNYTFUERD R &
BIMEITDHEERHELI T, T—IXFIIBHEERSN
TWBDBELHDH. /NyTUDFREHR. THMENAS
[IEBREINET,

FEAR. T—IXFEZHIFI REShi/NNYTURE
HBIUHFRHRESNICZEERIICU T, RERTERE
BIU/ECIBRRFTEEBRZEEBRIICAEIDCHIC
ERENET, NYTURENTHMOSEEBEZL Y
‘/El)l/F’éJ:IElU THMENAY\1 Di5&. OT 7> 71d0—
IR ENE T, DRATLEREICOY YNNI DV SED
fll. EEMB D RTLIFOTEUPADICERLE T,

MAXI N
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SYS
\

LOW-Ig, ALWAYS-ON 3.3V LDO

D0 < TRACKS SYS WHEN DC AND USB ARE NOT
[ PRESENT, THE BATTERY IS BEING

DISCHARGED, AND VgarT < 3.3V.

CHG

A
<a— THMEN

<%

CHG <& CHG | THMSW
}_L CHARGER
CONTROL RTHMSW
' T THM
= (60°C) - %

J + VINT
OT<e— CHG

\ A T3
| THERMISTOR = (45°C) -
| MONITOR
A A j
— CHG

VINT

VINT

Tot
(75°C)

+
CHG ——
THMEN

— | VINT

X5 U—I XY TZHDFM
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VBATT < 2.82V
RESET TIMER

(PQ, FC, TOP-OFF)
ANY CHARGING
STATE

VTHM_T1 < VTHM < VTHM_T4
TIMER RESUME

VTHMT1 > VTHM > VTHMT4
TIMER SUSPEND

TEMPERATURE
SUSPEND
IcHG = 0mA

UOK OR DOK = PREVIOUS STATE

CHG = HIGH-Z

FLT =HIGH-Z

DONE = HIGH-Z

VTHM > VTHM_0T VTHM < VTHM_OT

QVERTEMP
0T=Low

STATE DIAGRAM IS FOR 10°C < TEMP < +45°C,
OUTSIDE OF THIS RANGE SEE FIGURE 7

CEN=0
RESET TIMER

UOK ORDOK =LOW
CHG=LOw
CFLT = HIGH-Z
DONE = HIGH-Z
0V<VBarT<3V

IcHG = IcHamAX 10

VBATT >3V,
RESET TIMER

VBATT < 2.82V,
RESET TIMER

FAST-CHARGE

UOK ORDOK =LOW
CHG =Low
_FLT =HIGH-Z
DONE = HIGH-Z

3V<\VpatT<4.2V

ICHG = ICHGMAX

ICHG < IDONE

AND VpatT=4.2V
AND THERMAL
OR QUTPUT LIMIT
NOT EXCEEDED
RESET TIMER

ICHG > IDONE
RESET TIMER

TOP-OFF
UOK ORDOK =LOW
CHG = HIGH-Z
FLT =HIGH-Z
DONE = HIGH-Z
BATT =4.2V
IcHG = IDONE

/MAX8934E)

/

DONE

UOK ORDOK =LOW
CHG = HIGH-Z
FLT = HIGH-Z
DONE = LOW

41V < VAT < 4.2V

IcHG = 0mA

TIMER > 155 (MAX8934A/MAX8934C

TIMER > 60min (MAX8934B/MAX8934D)

CEN = HIGH
NOTREADY ggMOVE AND RECONNECT
UOK AND DOK = HIGH-Z
AND THE INPUT SOURCE
CHG = HIGH-Z < UT SOURCE(S) ANY STATE
FLT = HIGH-Z
DONE = HIGH-Z
IcHG = 0mA
TOGGLE CEN
70K OR 0K = LOW OR REMOVE AND RECONNECT

THE INPUT SOURCE(S)

TIMER > tpq

FAULT

UOKAND DOK =LOW
CHG =HIGH-Z
_ FLT=LOW
DONE = HIGH-Z
IcHG = 0mA

TIMER > trg
(TIMER SLOWED BY 2X IF
ICHG < IcHGMAX/2, AND
PAUSED IF IgHg < IcHGMAX/S
WHILE BATT < 4.2V)

VBATT < 4.1V
RESET TIMER

X8. Fv¥— v DIRER

MAXIN
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EFZFLDO

BEBCHBERLDOWIEICA T, 3.3VOLAHERE
IC7)teYhENTNEY, ZOLDOIFERA3IOMADE S
BRZEMHIELE T, DCHEIUUSBAEMTHD/NY T
HRERDIHE. LDODHEAEEITVsysH'3.3VIATIC
BRIDEEBRLET, FEAEDTTIT—232 Tl
LDOEGNDEICE T D IWFDEZ Iy oAV T oY%
WELEI,

R3. NV T—TDREHE

PCBL A7 NEER#

BNERETICE DT, I VRNDUZBIOTT R
TL—rDEERNfREZR/IMLTDIENTEEY, GNDIL.
IND—=TZ 2V RBROFEZR/IMETDI=HIC. TEFRD
HCTINT—=T SR TL—=UICEBRIDDELNHIET,
INYTITZURIE. IND—=FZ U RTL—V I B%EES
ITRDRENLNHUET, ICOBETT. GNDEILIZZR—ZR
INYRICERLET, ICOSHNERETDEHIC. TIX
R=ZARNYROBETFTCEMDEEEICRELEIZ R
NDET7EFERALEI, DC. SYS. BATT. BXUUSBE

28-PIN 4mm x 4mm THIN QFN IND—=D0Z R TL—VBDANT YT =R BEREY
SINGLE-LAYER PCB | MULTILAYER PCB ICGELICEEEBLE 9, DC. SYS. BLUBATTNDEED
Continuous | 1666.7mW 2286mwW ) 7‘&:7(%0’;‘[\, N —X 3. E_[ﬁ'éfa: fEY %E<j§< LE9,
Power (derate 20.8mW/°C (derate 28.6mW/°C BWE)EPCBL A 77 hDOEICDINTIE. MAX8934M T
Dissipation | above +70°C) above +70°C) FYRESBLTLES0N,
0JA 48°C/W 35°C/W
0JC 3°C/W 3°C/W
EVEE FvI 5k
— PROCESS: BICMOS
TOP VIEW EE oo 252
T35 3883 £
2111201119¢ 11811171161 115
BE
oG |2 14 [ THM
oslmi |  alew PART TEMP RANGE  PIN-PACKAGE
SR b MAX8934BET |+ -40°C to +85°C 28 Thin QFN-EP*
svs 24 MAXIM 12| usus ,
i S b MAX8934CET!+ -40°C to +85°C 28 Thin QFN-EP*
offs} 1 MAXEBHA- o
el S MAX8934E L MAX8934DET!+ -40°C to +85°C 28 Thin QFN-EP*
i A . MAX8934EET|+ 40°C to +85°C 28 Thin QFN-EP*
o e GRS +IF3A(PD) 7 1) —/RoHSEEH Yy - — S E L £ T,
FLT |28 : P8 v *EP = TORR—XR/Sy R
THENEREE S
EEEEEEE
THIN QFN
*EXPOSED PAD
BIRATF
SAFETY THERMISTOR USB INPUT CURRENT
PART REGION* SYS VOLTAGE (V) BETA TOP-OFF TIMER LIMIT (max)
MAX8934AET!+ 1 5.3 3964 15s 500mA
MAX8934BETI+ 1 4.35 3477 60min 500mA
MAX8934CETI+ 1 4.35 3964 15s 500mA
MAX8934DET I+ 1 4.35 3477 60min 1.5A
MAXB934EETI+ 1 4.35 3477 15s 500mA
=L EEIF2IC DT, BENVELELEE0,
=I5B =34771CD00\TlE. BBWWELELES0,
28 AKXV
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NYr—

BHO/NT—UREIBHRPELO T R/NF—213. japan.maxim-ic.com/packages =S B LTS\ B, /VY
T—=UO—RIZEEND[+]. [#]. FET-JIFROHSHRIKRZRLIZEDTUMHIE A, /N Tr—HEIS/ VY
T—=UZFZDEDICETDEDTROHSHISIRREIFBHAEL. REICE DT/ NI —2O—REPBLEDZENHDEE

ARLTLEE L,
NVT—=I5947T Nyr—oa—K K#ax> FNo.
28 TQFN-EP T2844+1 21-0139
%)
2X a
) AFEE BN =
[$]o10@]C[A[B] T
D2 =
I——n/a—- —| bes2 I— &
2X K — L @]
MARKING | | [SloTe] _—l OO 0 r 3
_\ c\‘
™~ — = [=
AABA | o = =[]
_L A — - E2/2
(A ﬁ— E ME-D XE] e+ = o
'\/ = e
1 = =N
N Nl
oETAL A" Tﬁmﬂ ] [;lfﬂ\
INDEX AREA 12 3
e xEe Ax Ell-— ¢ | \pm # 1D A
A\ G E}A—l <0.35x0.35>
ND-D X
TOP VIEW BOTTOM VIEW
¢
(R IS OPTIONAL)
‘ //[0.10]C EH—] TERMINAL TP
Jo.08]C hoooodgds

SIDE VIEW

—DRAWING NOT TO SCALE-

Al—]

A2

]

A—

SEATING PLANE

—VIAXIVI

PACKAGE OUTLINE
12,16,20,24,28L THIN QFN, 4x4x0.735mm

(APPROVAL [DOCUMENT CONTROL NO. REV. 1
rI /%

21-0139

MAXIN
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NYTr—I(1%E)

B/ —UREIBHRE LU TR/ XY —2 4. japan.maxim-ic.com/packages =SB L TS0\ KB, /%Y
T—U0—RIZEEND[+]. [#]. ZI3T-1IIEROHSHIERRER LIZEDTLABY A, /Ny Tr— @G/ Y
T—UFDEDICETDEDTROHSHIGIKRE IIBEFHALL. HEICK DT/ NI —UO0—RAELBDZENHDRE

ARLTL S0,
COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2

REF. | MIN. [NOM. [ MAX.| MIN. [ NOM. | MAX. [ MIN. | NOM. | MAX.| MIN. [ NOM. | MAX. [ MIN. | NOM. | MAX. CODES MIN. | NoM. | Max. | MmN, | NOM. | Max.
A 0.70 |0.75 | 0.80 [0.70 [0.75 | 080 | 0.70 [ 0.75 | 0.80 [ 0.70 | 0.75 | 080 | 0.70 | 0.75 | 0.80 Ti244-3 195 | 210 | 225 195 | 210 | 225
Al 00 002 | 005 | 00 |002 |00s | 00 [002 [ 005| 00 | 002 | 005 | 00 | 002 | 005 T1244-4 195 | 210 | 225] 195 | 210 | 225
A2 0.20 REF 020 REF 020 REF 0.20 REF 0.20 REF T1644-3 195 | 210 | 225 195 | 210 | 225
b 025 [0.30 | 0.35]025 [ 0.30 | 0.35 | 0.20] 025 | 0.30 | 018 | 023 | 0.30 | 045 | 0.20 | 0.25 T1644-4 195 | 210 | 225 1.95 | 210 | 225
D 3.90 [4.00 | 410 |3.90 | 400 | 410 | 3.90] 4.00 | 4.10 | 3.90 | 4.00 | 410 | 3.90 | 4.00 | 4.10 T2044-2 | 195 | 210 | 225 | 1.95 | 210 | 225
E 3.90 |4.00 | 4.10 |3.90 | 4.00 | 410 | 3.90 | 400 | 4.10 | 3.90 | 4.00 | 4.10 | 3.90 | 4.00 | 4.10 T2044-3 195 | 210 | 225 | 1.95 | 210 | 225
e 080 BSC. 065 BSC. 0.50 BSC. 050 BSC. 0.40 BSC. T2444-2 | 195 | 210 | 225 195 | 210 [ 225
k 025 | - - |oas | - - |oas| - - [oas| - - |oas| - - T2444-3 | 245 | 2,60 | 263 | 245 | 2.60 | 263
L 0.45 [ 055 | 0.65 | 0.45 | 0.55 | 0.65 | 045|055 | 0.65] 0.30 | 0.40 | 0.50 | 0.30 | 0.40 | 0.50 T2444-4 | 245 | 260 263 | 245 | 260 | 263
N 12 16 20 24 28 T2444N-4 | 245 | 260 [ 263 | 245 [ 2.60 [ 263
ND 3 4 5 6 7 T2444M-1 | 245 | 2.60 | 263 | 245 | 2.60 | 263
NE 3 4 5 6 7 T2844-1 250 | 260 | 270 | 250 | 260 | 2.70
ﬂ“ WGGB WGGC WGGD-1 WGGD-2 WGGE

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.

MAY BE EITHER A MOLD OR MARKED FEATURE.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444-3, T2444-4 AND T2844-1,
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11, COPLANARITY SHALL NOT EXCEED 0.08mm.
12, WARPAGE SHALL NOT EXCEED 0.10mm.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, 0.0S.
14, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
1S, ALL DIMENSIONS ARE THE SAME FOR LEADED <-) & PbFREE <+) PACKAGE CODES.

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

% DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP,

—VIAXINVI

PACKAGE OUTLINE
12,16,20,24,28L THIN QFN, 4x4x0.75mm

APPROVAL [DOCUMENT CONTROL NO. REV. 2 |
—DRAWING NOT TO SCALE- 21-0139 I A
30 N /AXI/V
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