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ABSOLUTE MAXIMUM RATINGS

DC, PEN1to GND ..o

........................... -0.3Vto +16V

USB to GND -0.3V to +9V
VL0 GND L. -0.3V to +4V
BAT, SYS, CEN, USUS, PEN2, TSETto GND........... -0.3V to +6V
THM, PSET, ISET, CTto GND ......ocooviivinnn -0.3Vto VL + 0.3V
PREQ, CHG, DOK, UOK, FLTto GND .........cocvcv..... -0.3V to +6V
EP (exposed paddle) to GND .......ccocoovvviiiiinnn. -0.3Vto +0.3V
DC Continuous Current (total in 2 pins) ......coccoovivevinnn. 2.4ARMS
SYS Continuous Current (total in 2 pins) ........ccccvevvenne. 2.4ARMS

USB Continuous Current (total in 2 pins) .......ccccoovennn. 2.0ARMS
BAT Continuous Current (total in 2 pins)...........cccccooov... 2.4ARMS

Continuous Power Dissipation (Ta = +70°C)
(derate 27.8mW/°C above +70°C)

Operating Temperature Range

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

Storage Temperature Range .............ccc.cocvee.

Lead Temperature (soldering, 10s)

2222mW

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

(Vpc = 5V, THM = CEN = USUS = GND, VBaT = 4V, VPeN1 = VpEN2 = 5V, USB, TSET, PREQ, CHG, DOK, UOK, FLT are unconnected,
Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
DC-TO-SYS PREREGULATOR
DC Operating Range 4.1 6.6 \
DC Standoff Voltage VBAT = Vsys = OV 14 Vv
DC Undervoltage Threshold When VBOK goes low, Vpc rising, 500mV typical hysteresis 3.95 4.0 4.05 vV
DC Overvoltage Threshold When VDOK goes high, Vpc rising, 360mV typical hysteresis 6.8 6.9 7.0 Vv
DC Supply Current Isvs = Ipat = OmA, V@ =V ! 2 mA
Isys = IBAT = OmA, VCEN = 5V 0.8 1.5
DC Shutdown Current Vpc = VCEN = USUS = 5V, VpeN1 = OV 195 333 HA
DC-to-SYS On-Resistance Isys = 400mA, VCEN = 5V 0.2 0.35 Q
DC-to-BAT Dropout Voltage When SYS regulgtion and charging stops, Vpc falling, 10 50 9 -y
150mV hysteresis
RpseT= 1.5kQ 1800 2000 2200
RpsET = 3kQ 900 1000 1100
imi RpPSET = 6.3kQ 450 475 500
(DSC;eC?erlrbelgt;fronrltlnput Source voe = BV; Vsys = 5V, VpPENT = OV, VPEN2 = 5V mA
Control) Ta=+257C (500mA USB mode) 450 475 500
(foomAUSE mode) | % % 10
PSET Resistance Range 1.5 6.3 kQ
SYS Regulation Voltage Vpc = 6V, Isys = 1mA to 1.75A, VCEN = 5V 4.29 4.35 4.40 \Y
) Connecting DC when no USB present 1.5 ms
Input Current Soft-Start Time - -
Connecting DC with USB present 50 us
Thermal-Limit Temperature Die temperature at which charging and input current limits +100 oc
are reduced
Thermal-Limit Gain Isys reduction/die temperature (above +100°C) 5 %/°C
VL Voltage lvL = 0to 10mA 3.0 3.3 36 v
2 INAXIMW
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ELECTRICAL CHARACTERISTICS (continued)

(Vpc = 5V, THM = CEN = USUS = GND, VaT = 4V, VPEN1 = VPEN2 = 5V, USB, TSET, PREQ, CHG, DOK, UOK, FLT are unconnected,
Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 1)

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS

USB-TO-SYS PREREGULATOR

USB Operating Range 4.1 6.6 \
USB Standoff Voltage VBAT = Vgys = OV 8 V
USB Undervoltage Threshold When VJOK goes low, VysB rising, 500mV hysteresis 3.95 4.0 4.05 \%
USB Overvoltage Threshold When VJOK goes high, Vuss rising, 100mV hysteresis 6.8 6.9 7.0 \
USB Supply Current Isvs = IBAT = OmA, VCEN = OV, VPEnz = OV ! 2 mA

Isys = IBAT = OmA, VCEN = 5V, VPEN2 = OV 0.9 1.5

USB Shutdown Current DC = unconnected, Vus = VCEN = Vusus = 5V 190 333 LA
USB-to-SYS On-Resistance DC = unconnected, Vys = VCEN = 5V, Isys = 400mA 0.2 0.31 Q

When SYS regulation and charging stops, Vysg falling,

250mV hysteresis 10 50 9 mv

USB-to-BAT Drop-Out Voltage

USB Current Limit DC = unconnected, xEEE; _ % 450 475 500
(See Table 2 for Input Source Vuse = 5V, mA
Control) Ta = +25°C VeENT =0V, 80 95 100

VPEN2 = OV

DC = unconnected, Vysp = 6V,

SYS Regulation Voltage lsys = 1mA to 400mA, VEER = 5V 4.29 4.35 4.40 \
Input Limiter Soft-Start Time Input current ramp time 50 us
Thermal-Limit Start Temperature +100 °C
Thermal-Limit Gain Isys reduction/die temperature (above +100°C) 5 %/°C
VL Voltage DC = unconnected, Vysp = 5V; Iy = 0 to 10mA 3.0 3.3 3.6 Vv
CHARGER
BAT-to-SYS On-Resistance Vpc =0V, VBAT = 4.2V, Isys = 1A 0.04 0.08 Q
BAT-to-SYS Reverse Regulation VPENT = VPEN2 = OV, ISys = 200mA 40 68 % Y
Voltage
) Ta = +25°C 4179 4.2 4.221
BAT Regulation Voltage IBAT = OmA V
Ta =0°C to +85°C 4.158 4.2 4.242
BAT Recharge Threshold Change in VBaT from DONE to fast-charge -135 -95 -45 mV
BAT Charge-Current Set Range | RiseT = 10kQ to 2kQ (Note 2) 0.3 1.5 A
RISET = 2.4kQ 1125 1250 1375
RISET = 4kQ 675 750 825
RISET = 10kQ 270 300 330
R =4kQ, V =25V
BAT Charge-Current Accuracy, |Vsys =5.5Y, ISET BAT 50 75.0 100
) (prequal mode) mA
Charger Loop in Control Ta =0°C to +85°C
RISET = 6.2kQ, VBAT = 2.5V o3 48 73
(prequal mode)
RISET = 10kQ, VBAT = 2.5V 30

(prequal mode)

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpc = 5V, THM = CEN = USUS = GND, VBaT = 4V, VPen1 = VPEN2 = 5V, USB, TSET, PREQ, CHG, DOK, UOK, FLT are unconnected,
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 = 4kQ, IBAT = 500mA
ISET Volt 0.9 1.0 1.1 \
S oltage (VISeT = 1.5V at full charge current)
Charger Soft-Start Time Charge-current ramp time 1.5 ms
BAT Prequal Threshold VBAT rising, 180mV hysteresis 2.9 3 3.1 V
No DC or USB power connected 3 6
BAT Leakage Current VBAT = 4.2V uA
DC or USB connected, VCEN = 5V 3 6
VTseT =0 5
DONE Threshold as a | decreasin v — oben 10
Percentage of Fast-Charge BAT 9 TSET = OP %
VTSET = VL 15
. . From VCEN falling to end of prequal charge, .
M P IT M
aximum Prequal Time VBAT = 2.5V, CT = 0.068uF 30 in
Maximum Fast-Charge Time From VCEN falling to VFLT falling, C1 = 0.068uF 300 Min
Timer Accuracy Ct = 0.068uF -20 +20 %
Timer Extend Threshold Percentage of fast-charge current below which timer 50 %
clock operates at half speed
Timer Suspend Threshold Percentage of fast-charge current below which timer 20 %
clock pauses
THM
THM Threshold, Cold When charging is suspended, 2% hysteresis 72 74 76 % of V|_
THM Threshold, Hot When charging is suspended, 2% hysteresis 26 28 30 % of V|_
THM Threshold, Disabled When THM function is disabled 3 % of V|_
THM = GND or V; Ta = +25°C -0.1 0.001 +0.2
THM Input Leakage pA
THM = GND or V; Ta = +85°C 0.01
LOGIC I/O: CHG, FLT, PREQ, DOK, UOK, PEN1, PEN2, CEN, TSET, USUS
High level 1.3 v
Logic Input Thresholds Low level 0.4
Hysteresis 50 mV
High level VL -0.3
TSET Input Threshold Midlevel 1.2 Vp-1.2 \%
Low level 0.3
TSET Input-Bias C TSET = GND 20 © A
nput-Bias Current TSET = v, 6 20 u
Logic Input-Leakage Current |V 0to 5.5V Th = +257C 0.00] ! A
ogic Input-Leakage Curren =0to5.
gic Inp g INPUT Tz +85C 0.01 H
Logic Output Voltage, Low Sinking TmA 25 100 mV
i - Ta =+25°C 0.001 1
nglc Output-Leakage Current, VoUT = 5.5V A UA
High 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: Guaranteed by design.
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REEERE

(Ta = +25°C, unless otherwise noted.)

USB QUIESCENT CURRENT USB QUIESCENT CURRENT USB QUIESCENT CURRENT
vs. USB VOLTAGE (CHARGER ENABLED) vs. USB VOLTAGE (CHARGER DISABLED) vs. USB VOLTAGE (SUSPEND)
10 —_— = 12 — o 0.40 — =
VpaT = 4.2, Vysus = OV = E VAt =4.2, Vysus = 0V ‘ ‘ ‘ E VBar =4.2, USUS = 1 :
0.9 1 . S ‘ Vyss RISING  [§ 035 Co g
= g | CHARGERIN . s =10 CEN=1 - Vyg FALLNGTE = [PENT =X PEN2=1 g
E DONE MODE ' E Isys =0V £ 130
5 07 |lsys=0V ot ; S g |PEVI=XPEN2=1 | ] =
& PENT=X, PEN2=1_ |4 . e > £ 025 L
5 06 | | | | ] A > > /
(&) (@] - (&)
= 05 | Vuss RISING | * ! = 06 1 = 0.20 ——
= — - -~ Vysg FALLING| ; ! = ' Z
a 04 - . 1% ' 1% P
o w ' 2 015
= ' [ > 04 < =
ch 03 ; | | p— g ' nc; 010 ’
S 0 — ENTERINggVLO ° 02 : ol ) = J
01 o7 il T ENTERING OVLO 0.05 -
0 . EXITING UVLO‘ \ 0 g EXITING VLD | | 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 LEAKAGE CURRENT BATTERY LEAKAGE CURRENT BATTERY LEAKAGE CURRENT
vs. BATTERY VOLTAGE (USB DISCONNECTED) vs. TEMPERATURE vs. BATTERY VOLTAGE (USB CONNECTED)
40 ; < 3.60 ; 2 7 ; .
USB = OPEN E Vpar =4V g Vysg =5V g
= 35 ¢ E =35 A - o |usis-t 5
el /1 F° JFEC|E .
£ 30 / £ 356 =
o [y oc
= 25 / £ / = ,/
= / S 354 S 4
& 20 7 e // g /
= / = 3 = 3
> > >
i / &5 350 // 5 2 /
% 10 // % // g /
05 348 v 1 /
0 346 0
0 1 2 3 4 5 40 15 10 35 60 85 0 1 2 3 4 5
BATTERY VOLTAGE (V) TEMPERATURE (°C) BATTERY VOLTAGE (V)
CHARGE CURRENT CHARGE CURRENT CHARGE CURRENT
vs. BATTERY VOLTAGE (100mA USB) vs. BATTERY VOLTAGE (500mA USB) vs. BATTERY VOLTAGE (1ADC)
100 s 500 - 12 2
K Vysg =5V - 8 Vpg =5V El
90 T g 450 [ PEN1=X, PEN2 =1 ! ! g " PENT=1, PEN2 =X g
1 2 ‘ ‘ [ [l ES . i i T g
= % ' = 00 [y risiNG ' ! _ — VeaTRISING :
£ 70 : E 350 f---- Vpar FALLING— 0 < 08 |---- Vear FALLNG _; 1
= Vysg =5V | = ' ' % : ' !
2 60 fpEN1=x,PEN2=1 : g 30 ' ' = '
S 50 —xBAT E/lASLlylﬁG : S %0 : . 3 06 :
g g | A " 8 200 | g ' :
< 1 < ' " = 0.4 ]
S 30 &S 150 : ! S ' !
20 ! 100 : ! 0 ' :
10 ! 50 ; : !
0 : 0 : 0
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
BATTERY VOLTAGE (V) BATTERY VOLTAGE (V) BATTERY VOLTAGE (V)
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NORMALIZED CHARGE CURRENT

1.5AF 21 PINANHUSB/ACPI 79 F+—1
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REEEREERE)

(Ta = +25°C, unless otherwise noted.)

NORMALIZED CHARGE CURRENT vs. AMBIENT BATTERY REGULATION VOLTAGE SYS OUTPUT VOLTAGE
TEMPERATURE (LOW IC POWER DISSIPATION) vs. TEMPERATURE vs. USB VOLTAGE
1.0100 4.205 4.40

Vysg =5V, Vgar =4V E g VBAT‘ =4V ‘ g
1.0075 E = / g 435 |NOSYSLOAD g
£ 40 - E z
1.0050 —_ // 430
1.0025 \\ 4195 /1 . 425
: =
1,000 ™~ / £ 420
=
4190

0.9975

f 415
0.9950 / 410

4185
0.9925 / 4.05

BATTERY REGULATION VOLTAG

40ppm/°C
0.9900 4180 : 400
40 15 10 35 60 85 40 15 10 35 60 85 0 1 2 3 4 5 6 7 8
AMBIENT TEMPERATURE (°C) TEMPERATURE (°C) Vyse (V)
SYS OUTPUT VOLTAGE SYS OUTPUT VOLTAGE vs. SYS OUTPUT SYS OUTPUT VOLTAGE
vs. DC VOLTAGE CURRENT (USB AND DC DISCONNECTED) vs. SYS OUTPUT CURRENT (DC)
440 — - 45 - 55 ‘ ‘ a
Vpar=4V |2 Vpar =4V 2 Vpar =4V £
435 0SS LOADS 44 £ PEN1=1,PEN2=X [5
g THE SLOPE OF THIS LINE g 51 CEN = 1 iE
e 43 = : =
430 SHOWS THAT THE BAT-TO-SYS
4 | RESISTANCEIS 40me
425 ' 17
= = 41 = "
& 420 g 2
< =40 — =
415 40 — 43
410
38 39
405 37
4,00 36 35
0 2 4 6 8§ 10 12 14 0 05 10 15 2.0 0 05 10 15 20 25 30
Voc (V) Isys (A) Isvs (A)
SYS OUTPUT VOLTAGE VL OUTPUT VOLTAGE
vs. SYS OUTPUT CURRENT vs. DC VOLTAGE
51 —— 35 .
BaT=4V |2 E
49 Vys =5V 5 30 /I g
PENT=X |2 ' / /‘ g
47 CRN-1
e 25 ~ Iy = 10mA
45 / \/L‘—
= = 20 ‘
2 43 = M~
B = Iy, =0mA
= «—1— 500mA USB = 15 e
44
10
39
37 |—100mA 05
35 0
0 05 10 15 20 25 30 0 2 4 6 & 10 12 14
Isys (A) Vg (V)
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REEEREERE)

(Ta = +25°C, unless otherwise noted.)

6.0
55
5.0
45
40
3.5
30
2.5
2.0
15
1.0
0.5

Vear (V)

Vsys

Inc

luss

IBAT

Vsys

IBAT

MAXIMN

CHARGE PROFILE —1400mAh BATTERY

ADAPTER INPUT—1A CHARGE

MAX8677C tocl
Il

VBat

—T

IBAT

)

0 50 100 150

TIME (min)

DC CONNECT WITH USB CONNECTED
(Rsys = 25Q)

MAX8677C t0c20
ey

D368V

T oo
/CSYS CHARGING

. A : NEGATIVE BATTERY CURRENT
[l FLOWS INTO THE BATTERY
- (CHARGING)]

—+|

BATTERY

,335mA CHARGER

| SOFT-START £

S TS P P

200us/div

DC DISCONNECT WITH NO USB
(Rsys = 25Q)

G BOVE ]

MAX8677C toc2:
RaaRzRARRS |

2R

0A

'NEGATIVE BATTERY
 CURRENT FLOWS INTO
THE BATTERY (CHARGING):

20us/div

12

1.0

08

06

IBAT (A)

0.4

0.2

2V/div

500mA/div

500mA/div

500mA/div

1 500mA/div

500mA/div

Vear (V)

5.0
45
40
3.5
3.0
2.5
2.0
15
1.0
0.5

Vpat
Vsys

IBAT

Vuss

luss

Vsys
VoK

VeHG
IBAT

CHARGE PROFILE —1400mAh BATTERY
USB INPUT—500mA CHARGE

LGOS 0.50
- ‘
BAT 0.45
= 0.40
BAT 0.35
\ 030 _
=
\ 025 =
\ o
\ 0.20
\ 0.15
\\
N 0.10
‘i 0.05
0
0 20 40 60 8 10 W W B 1
TIME (min)
DC CONNECT WITH NO USB
(Rsys = 25Q)
MAX8677C toc2
— i
36V, : 435v
MCDC Csys CHARGING
CHARGING ......... pIaE
............................. ]
P 500mA/div
. : E NEGATIVE BATTERY
Te0mh i-+ -+t CURRENT FLOWS INTO
THE BATTERY (CHARGING) S00mAVGiY
‘BAT[ERY TS
. CHARGER?
SOFT-START
400us/d\v
USB CONNECT WITH NO DC
(Rsys = 20Q)
MAX8677C toc23
B T — -
M :
/CUSB CHARGING: . CHARG\NG
e e —— 4 s00mavdiv
:‘ "3VE4I.I‘HE.‘ oV : 5\//d\V
K 1 A : 5V/div
ISMA ¢ T 1 soomavaiv
BATIERY T i ;
 CHARGER SOFT-START & 2 1 o i
200us/div
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REEEREERE)

(Ta = +25°C, unless otherwise noted.)

USB DISCONNECT WITH NO DC

(Rsys = 20Q) USB SUSPEND
—— T S —
Vusg VE o { 10v/div Vuss | OV Ty sudiy
asmA i i 7 1 soomsiy
luss £ T S R 500mA/div luss |
Vovs B3NV sey o o . Ry
VI Lo e SV v | {
. ¢ ' 5V/div i 1 SV
Ve b 3V SR ‘ Lo
lpar ey 120mAE o gy T i O soomway
200us/div 200us/div
USB RESUME
Visus el gy 2 gy
CUSBCHARGING j —
luss | : p : 500mA -] 500mA/div
Vsys R
o f ,
5V/div
lgaT 1 s00mavdiv
CHARGER SOFT-START
200ps/div
iS5 AR
WF | B HaE
<| PREQ {ﬁﬁ%ﬂjjjo 9:‘\7 /‘\773 %{f‘?ﬁ%'{k )\’JTC(&%L:D—L:EZD\ 777_—’( 7‘|:|—‘0)7j'—‘7°\/|\°[/’f\/
Il:Hjjo 5;515\'\:'\0
DCERAN. DCIFRAALESYSICHIAT D ENTEZE T, DCIFACT Y /5 EUSBOMmHDAHZETR— b
2,3 DC LCWET, DCOBABIRIE, PENT, PEN2, USUS. BLURpserCREL &9, R2ER. 2BDDCimF
IFHNEBCHEICER T DRENHIE T,
Fr—2v A —TIVAN, DCE/ISUSBICEERBRNERSNTNDEESIT/NNY T DREEITSICIE,
4 CEN CENZGNDIZEHR L TLEE L\ NYTUDRBET 4 —TIL9BIC13. VLIZER TS0, HdN\NIOT v
ESTNAIZEEIL TS 2E 0,
PEN1 DCAS#IRHIMH, PEN1AYNA DiBE. DCOANERFIPRIFI000/Rpseric/El) £, PEN1A'O—DIESE.
5 DCOHIRIAPEN2 B OUSUSIC & o CRE LF 3. RS,
8 WM AXIV
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i FERAA (R E)

U

=4

113

USB/\ /00—, PEN2(3. DC&/=IFUSBOERFIPRZ 100mA (PEN2IZO—) & /=1Z500mA (PEN2(Z

6 | PEN2 | )\ ) icsgeLE 9. PENTA O —DIEE. PEN2ADCE USBEADERSIEESIE L 59, K220,
7 | PSET | DCANERAIRRE, 75> REDBICEREERELT. DCOBRSIEE3000/Rpseric¥E L 7
o W | OYvoLDOMI, VUIMAXSBETADPIEEIRI 1B SLDODEANTY . &/c. VLISIHIERI BT S
12HMD3.3VEHmAKT1OMATHIZEL &9, VLEGNDDBICOTUFO I F o E&EGEL T EE 0\,
9 GND |5k
0 - BHAVRERT. CTEGNDOBIERT ST F U HICE>T, RERB(rsTene) BEUTFHAE
(toReQUA DIBE S A VEBRELE T, 51 VET 1 E— I LT HIESIEGNDICER LT & 0,
11 | seT | FEBRREAN. ISETEGNDOBICEET DERAERSDICE DT, BA1.AFCORBBRZAELET.
FEHREOEARIL. BEL-BAREERD0%ICBYE T,
P—3I2HAH, /YT ERRICREEERAE RS SREFERINTOY— I 25 %, THMEGNDORIC S
o | g | LTSESL, =2 250425CRAEICSLLERZ, THMEVLOBICEREL TS, Y—I 258
BEEIREBAHIEDBENCBDE . FEIMIEENE T, H— I 2IBEL L HET 12— TILT BT,
THM%ZGNDIC##HR L TS0,
13 USUS USBH XXX I\')\on PEN1A'O—MIEEICUSUSE /N1 ICEREN D & USB)\jthCljjUDﬁHh§7f7L:
B ET, PENTH/NA DIESICUSUSE/NA BT BE. USBANEIAA IR ET, R2BR,
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3X 560k
*—9—o—T0\
560k % %
MINI 5-STYLE 1| — M AXI/WN — |24 FAULT
L o>
CONNECTOR PREQUA PREQ VAX8677C FLT OUTPUT
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—| USB SUSPEND
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BEICEDTIEE. 7Y TYERFIZUSBERA
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R1. M2ELU3DATIERY R b

COMPONENT
(FIGURES 2, 3) FUNCTION PART
CIN Input filter capacitor 4.7uF ceramic capacitor
CL VL filter capacitor 0.1uF ceramic capacitor
Csys SYS output bypass capacitors 10pF ceramic capacitor
CBAT Battery bypass capacitor 4.7uF ceramic capacitor
CT Charger timing capacitor 0.068puF low TC ceramic capacitor
Rpu (x 4) Logic output pullup resistors 560kQ
THM Negative TC thermistor Phillips NTC thermistor, P/N 2322-640-63103, 10kQ +5% at +25°C
RT THM pullup resistor 10kQ +1%
RpseT Input current-limit programming resistor 1.5kQ +1% for 2A limit
RISET Fast-charge current programming resistor | 3kQ +1% for 1A charging

MAX8677CI3OVPZ A T V\E T, ZDRED—
SYSICEHITD4.35VDEEFIEEETY . DC
F2IFUSBOANN4.35VAEEBZTH. SYSIF4.35V
ICHIRSNE 9,

MAX8677CIIMICEFTEBLLU/NT =V 1 —
ICEBToHMZLDOMEZBATESY. ENSICDINT

AESTOVN

MUFOSETEHERLE I,

Smart Power Selector
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&) ET,
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VearT < 2.8V
RESET TIMER

ANY CHARGING
STATE

THM OK
TIMER RESUME

THM NOT OK
TIMER SUSPEND

TEMPERATURE
SUSPEND

____lcHg=0mA
UOK OR DOK = PREVIOUS STATE
CHG = HIGH IMPEDANCE

_FLT = HIGH IMPEDANCE
PREQ = PREVIOUS STATE

NOT READY

UOK AND DOK = HIGH IMPEDANCE

REMOVE AND RECONNECT
THE INPUT SOURCE(S).

<

CHG = HIGH IMPEDANCE
_FLT = HIGH IMPEDANCE
PREQ = HIGH IMPEDANCE
IcHG = 0mA

UOK OR DOK = LOW
CEN=0

RESET TIMER

Y
PREQUAL

UOK OR DOK = LOW
_ CHG=LOW
FLT = HIGH IMPEDANCE

PREQ = LOW
0V = Vparr < 3V

IcHG = IcHamAX/10

VBaTT < 2.82V, 1 VparT >3V,
RESET TIMER "RESET TIMER
FAST CHARGE

UOK OR DOK = LOW
~ CHG=Low
_FLT = HIGH IMPEDANCE
PREQ = HIGH IMPEDANCE
3V < Vgarr<4.2V
IcHG = IcHEMAX

A

IcHG < ITERM
AND Vpar=4.2V
AND THERMAL
OR INPUT LIMIT
NOT EXCEEDED.
RESET TIMER.

ICHG > ITERM
RESET TIMER

Y
TOP-OFF

__UOK OR DOK = LOW
CHG = HIGH IMPEDANCE
_FLT = HIGH IMPEDANCE
PREQ = HIGH IMPEDANCE
BATT =4.2V
IcHG < ITERM

TIMER > 158

~ UOKORDOK =0V
CHG = HIGH IMPEDANCE
_FLT = HIGH IMPEDANCE
PREQ = HIGH IMPEDANCE
41<VparT<4.2V
IcHG = 0mA

ANY STATE

TOGGLE CEN
OR
REMOVE AND RECONNECT
THE INPUT SOURCE(S).

TIMER > tpREQUAL

FAULT

~ UOK OR DOK = LOW

CHG = HIGH IMPEDANCE

_ FI=LOW

PREQ = PREVIOUS STATE
IcHG = 0mA

TIMER > trsTCHG
(TIMER SLOWED BY 2X IF
IcHG < IcHGMAX/2, AND
PAUSED IF IgHg < IcHgMAX/5
WHILE BAT < 4.2V)

Vear < 4.1V
RESET TIMER

H5. MAX8677CF ¥ —IvIRETO—F v — b
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FEA +*— 7 IV(CEN)

CENA'O—DEE, FY—2vIIAUIKYUE T, CEN

BNADEE, Fr—2vI3ATICHY EY, CENE
SYSOREADICEELFEA,. B2LDIU AT LTI,
MAX8677CMSmart Power Selector@&hYr L CHE
BLOTI T/ T BDERZTEEIEY D=,
SRF LAY NO—Z(—BMICIIVr 07Oy )T
Frv—2vETFAE—TINTDIREBEEIHY FEA, D
LIZRRTIE. CENET SV RICEHRL TS0,

RETHROHE

ISETIZ. Ny TUDBEEICIN LU CREERZRELI T,

ISETEI S RDOBICEKLLEBERICE DT, &K
SERAEERERELZ T,
IcHGMAX = 2000 x 1.5V/RISET = 3000/RISET

lcHoMAXDEIS. /Ny TFUDREMEERL TRELTL
Sl FEBEINBACT Y T5/USBFTREASIDEES.
AT LER. £ISPCBORMERICEDINVTCHRE
BRzHEITILEEIHY FEFA. MAXB867T7CIE.
INODBRICELETCREZ IV I LEBEFHIC
BELET,

REERDOER

RBERDHBEICMZ T, ISETIIRBIC/NY T %A
RELTCNDBARDERICEFERIDIENTEZT,
|SET®Hjjj%EL; /A_tdjé:jtufc‘\ L) gia_o

VISET = IcHG x 1.5V/IcCHGMAX = IcHG X RISET/2000

ZZT. IcCHGMAXIIERE LR RAEEBART. Icheh®
EBRD/NYTUREBRTY ., HANM.DVDBE. 3%E
ENEBARERREBERT/NYTUICREFRTHDZ
EERLTHY, OVIIREEZTO>TCLWVENWZ EERL
F9, COERXEIE. Fr—vHlHERICKD/ VYT
@//u,@uniEtE'_*Ekf)ﬁﬁﬁéﬂé\tg_o 10pF&L W RELN

BESEZ UMNICISETImFICES:R T D2DITRITTL /2
3(/\ REBRERD T4V VITHBBRIFEIS.
Fr—vOREMZMITIDIZH. 100kQU ED
BINZISETET 4Ly 708 FmLTL 12
T MEESRBRLTLZE0,

Frv—UPHEBEEE—RICADREESE. FEIBAD
ERTIRE2 ’Yb;ﬂ%JBE%ngJ:jtﬁE%/ﬁb Bl = 7=
EEICIE. BELIEREREBARIWELERDRE
%/}|u73"1\fd<735—_[ BN BB EITEFRLTLEE 0,
NICEKDT, FY—UFICEDANYV—ADBAET

PURTLDEEBRZENIELTNNEY,

REDRTY

REEARANVERTZAL Y IILRETETLT, D

F— /’\775\ EEE—RDEE, ﬁEE,L;TDTtTO 15*

BOEWNNY TAVEHBOBREN #MiS N, ZD%

DONEMEEICADTCHREBAMEILELEF T, TERIL Y

/EI U R(terw)td. TSETICE D CRRFTEEBRICITT D
PERTCH/EINT T,

TSETEGND (2355 . ITErM = lcHoMAX X D%

MAXIMN

MONITORING THE BATTERY
CHARGE CURRENT WITH Visgr

ViseT =

Viger (V)

I I
<— DISCHARGING 2000 (15 Rige)

BATTERY CHARGING CURRENT (A)

K6. ISETOBEICEDREERDER
TSETZA—T> " IterM = lcHomax X 10%
TSETZVLIC#ESE © lTErRM = IcHomax X 15%

ANFIIRFREBRDERE L THREEBRNM TeruET
BERLEBEIE. Fv—2vIIDONERKREICA S0
ZEIFRLTLEE L, F—2 A DONEJREE(C
AD=HICIE. REERM termEW NS, Fr—D9
NEBEET—RTHY. " DANFIIRFIRBICLD
REBERDIERASITHON TN EARETYT, D
B/ T BENT100MVET I DH. CENNA /A
ndE. Fr—IvIIDONERREEZIRITT, BRFTE
NBEINE,

BR7—5 P
%1t:(CHO)

CHGlE. REHROEEO—IIKD. A—TVRLA2T

FOTF4JO—DHEATY, mti\ /V‘y%])?‘v—
DY TFRABRESIVUIERREREDEEO—
BIEdT, REERMVRERTRAL Y3l f\é\tt
BTFLT. DOFv—vABEE—RDEE. CHGIE
NAAVE=FVRIKBIET, T—IXHICELDT
Fr—IPHNREY IR RE—RICADEERES

CHGIINA A 2V E=F U RUZBIE T,

MAX8677CAE 74 2070t v (UP) L AEHET
AT 2188
A ER LT, REREEPICEA TS0,
HdDNE. BR20mMAZ S > U A EEIECHGZLED A~
ST —SRICESHELBYET,

FiwFELHHPREQ

PREQIE. Fy¥—2 v A FHRABREDLEEO—IIED.

F—=TVRLAVTTOT470-DEHTT,
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FLTI3.

MAX8677CZzuPLilAEH B CREMAY DIH5E. PREQ

EODYUI/OBEDBICT IV Y TR E#EFEL T,
FRBEBREZUPICEATLS LS\, HDWIEF. BX
20mA%Z > U A REIEPREQZLED A > 20 —F RIC
E5HELEHIEI,

BEHHFLERESIAV
NYTFUBBEDEEO—-IIKD, #—TV KL
4/?77747[! DENTY, BERKEL. T

BEFIIRRREIAVHBEBUINICKE DIEESE
HELI T, FPRABHIVOZERAREREY 1 VI,
Cerlck>TEELET,

. Cct
t =30min
PREQUAL x 0.0080F
. Cct
t =300min
FSTCHG X 0.0680F

SEARBE—RTIF. REBRATLEFELIETN
A1 ZDOBECHEMNERT. MAXBB77CH RREER
AT ERBENHUFET, ZDLIRR T T %?’L
THEYLRERBNIEOND I EARILT DD
BRABESY A VORAENITONE T, ZOMHER. EQE
SNEERTELNILDOSON K EFZ TRESANMNMET
TDE BRRBEY A VII2EORFBICK DI DERL
INET, MESNELANILD20%KREE TCREER
METIDE 2 ﬁﬁsaﬁ’fVLEt—E%T—ﬂ:bé\tTo
Fr—2PHBEE—ROEEIZ. BEDRBIRRET
HLBROEBNER CREBRABDTDH. 2R
BEYAVOHEEIITHhNE A

EEREHNSKRITHTICIF. CENE NIV DN, F/=
IFANY —RZ—EBRURKRNWCHOERLELEZ T,
Flz. U — I XY DEBESNREPLHEDEFIBRIRRE IS,
BELIIRBEINBNEICETELTLES LY,
MAX8677CEUPEHHAEHE THERT DB, FLTE
Oy ZI/0BEOBICTILI Y THINZ#EHL T,
BEREEUPICEATL S, HD0\FE. BA20mMA
& UARERFLTZLEDY 2o —5BICESHED
HIFET,

—IZ2ZAH(THM)

THMAAIE, ST OREEFRBR(INTCO Y —I X5
Bl NYTUXERIATLOREZEERLE I,
Y—IXIDBRENBENMIBLDE, REANTFIAXY
RENnFEd, REYAVHT AR RESNTZENZEN
DREZHFL I TN BEIBHNINEIEA, U—
IRINEERNICRDERBNBREIN, REFAV
STDREN ST NE T, THMZGNDICHERRR Y D
ECH-IRSEZIBREN T E—TILENET,
R3S, T—IXIDBEILEDEEEREZRLE I,

Y—IXYEZHEETIE. THMEVLOB AT
INA T ZEH(RTDR1p)Z AL TN\ Dfeth, T—3
AZ1F10kQ (+25C)DAICIFRESNE Ao RD
EZz+25CICHITDY—IRIYDERELEFMIS X
Thid. FEDEREDY —I XY &FERIDIEN
TEFJ, &AW +25CTI0kQDYT—I XTI
SRBICTIOKQZFEMA L. +25TCTI100kQDY—I RS
EORTBICTOOKQZEEAL TS ES 0,

ALTERNATE
THERMISTOR
CONNECTION 0.74 VL

MNAXIMN
MAX8677C
THERMISTOR CIRCUITRY

THM

0.28 VL

0.03 VL

DISABLE
CHARGER

SR

GND

ALL COMPARATORS 60mV HYSTERESIS

H7. —IXFYEZHER
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EEMZI0kQ (+25C)DY—3I 25 BLT10kQD
RigiEAREBRT 2188, ¥— I 25 DERAEN3.97kQ
ETEZNCEEBR). £/-1328.7kQ% LEIS & CRE
B). Fr—UvIEREY 2R RREICAYET,
pH3500T 10KQONTCH — I 24 & ERT BI5E.
ZHUF0C ~+50C DEEICAALULET, H—3I 25D

BRBECRE S D—MIBBRIE. RRCLOTERSN
£9,
1 1
RT =Ros x e{ﬁ(nzm - ﬁ)}
Z 7T,

Rr = BETCIZHTDY— I XY DIBFBEELL : Q)
Rog = +25CICHITDH— I Y DIBIAEEEA : Q)

B = U— I RYDMEEE(— MR EHEIZ3000K~

5000K)

T=%9—3IXRYDBEEN:C)
K3, T—IXIDOMEEH T EDMAXB677CD
THMDEEFIFRZRL £,
RETICE DTUIE. BIOH—I X ZBEFIBEAEF LY
BELEZAONE T, LY 3L ROAEIL. Rig%
ZEITDHH. —I XY EBINHKLO/E/1FMINITIR
MEERIT DN, EIBBELBDIROY—IXFYEFRY
BT EICEOTHINHTAET Y, fe&xId. pHi4250M
Y—IX5EFERAL T, 120kQEAINICIEHRT D&
IC&KDT. +45COBRIL v 3]l KEOTHDESR
LYy a3l REERIDIENTEEZY, OCHHAICH
72— I ZYDIBREIT+50CTHHELY EITDHIC
REWzH., RERMIPRMICI>TESR LY 3
IWRIZETFTLEIA., BREIL Y3/l RiIhdhL
METFLE A, BFIZ. démﬁﬂﬁhk$ath
2Ly a)VRIZERLFZTA. BERL Y 3ILR
waﬁb#t%biﬁhoRmEk%<Tét\@%
E@BSDOmBEDZL Y IILRAMETF L. Rgz/ha<
IHEMBEDAL Y IILRAERLET,

BENHE

MAX8677CICL D TEM SN ZHEICPCBICHER
SEDTENEETT, N T—JDIIAR—XR
/Ny RZEPCBICH¥HEMIFL. TIZXR—ZR/NY KD
TICESEECRELLEBHBOE7ZERALT. I35V
FTL—2ICH T 2RELHRNERZRIIT DDED
HYUET, TNICEOTICADEE EFEN®/IMES N,
BULBELANREICHIE O TRARDREE RN

BFEIndZEMRIEENE T, R4S, MAXB677CD
INYT—2DBEHERLE T,
KA. NV T—TDEFH
SINGLE-LAYER MULTILAYER
PCB PCB
Continuous 1666.7mW 2222.2mW
Power Derate 20.8mW/°C Derate 27.8mW/°C
Dissipation above +70°C above +70°C
AT 48°C/W 36°C/W
0Jc 2.7°C/W 2.7°C/W

PCBL 177 | LB

WEEERETICE DT, IV RN RBELUOTZ R
TL—2DEEABEND. REEUPRZELREIC
DENDEBERZRIMETDIENTEET, GNDIF.
BHIZV RDERICKLDFEER/METDIHIC, 1
BT TEBNIZ 2 R TL— TR LTSS 0,
NYTUDITZRIF. BHIZVRTL—VIlERE
BHRL TS0, ICODETFTGNDE TV ZR—Z R
Ny REBEEGLCL/ZS 0\, TVRR—=R/VY R
DFICEBEETEREELIZ Y RTL—UADEHD
E7EFERLT. ICOBHAZREL T =&\, DC.
SYS. BAT. BXUUSBEEHIZV RTL—2EDRE
DODAHAAVToHIE, TESRUICISGENUBICEE
LTLEEly, DC. SYS. BIUBATNDEHDL DL
AEBRIL—XIF. TEBERVEBLARSLTLESE 0,
BHEPCBL A 770 hDEBNIZDNTIE. MAX8677C
OFHE+ Y hEaSRL TS0,

R3. V—IRHIDEEIEDIEETE

Thermistor B (K) 3000 3250 3500 3750 4250
R1B (kQ) (Figure 7) 10 10 10 10 10
Resistance at +25°C (kQ) 10 10 10 10 10
Resistance at +50°C (kQ) 4.59 4.30 4.08 3.78 3.32
Resistance at 0°C (kQ) 25.14 27.15 29.32 31.66 36.91
Nominal Hot-Trip Temperature (°C) 55 53 51 49 46
Nominal Cold-Trip Temperature (°C) -3 1 0 2 4.5

Fv 715k

MAXIMN

PROCESS: BICMOS
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Nyr—=o

(CDOT—2—MIBEINTND/ N T —IHEKRIE. RHRARBENTHDEIFRY ZEA. BHOD/ VYT —DIBHIL.
japan.maxim-ic.com/packages = ZS BT X\, )

2X EL/j
) AEE T A =
[¢]0..0®@][C[A[B] T
|+— D2 ——={ =
pd
I— D/2 —= —| D2/2 I—— i
2X | — g
& AJoas[c 8 _| r - =
MARKING
_\\ 1 [ OO ajo o LI__r N
— = -
AARA e | TE = 1
[a} ‘,— E NE-D) X[€] ;%\\ —+ E t E2
(B o | |
. = N
DETAL A—" IﬁIJﬂI'II;II;IIj “
il I ada—e -] N\
(&l Clanhs PIN #1 1D, A
A\ ¢ oDty X ool (0.35x0.35)
JOP VIEW BOTTOM VIEW
¢ ¢
(R IS OPTIONAL)
DETAILA v H :
VAZOE EH— \TERMNAL 'rp/ i—i—EI
‘ EVEN TERMINAL 00D TERMINAL
A BEhed |_fooon rh—l—_ SEATING PLANE
>
o vkl E BRALAS S AXKIVI
A LB PACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm
-DRAWING NOT TO SCALE- - |mw.§.11_.6:.1m3ném "E A4
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NYT—2 (1RE)
(ZDT—5—MIBEINTND/ N T —IHEKRIE. RIFEARBENTOD EIIRY ZBA. BRIOD/ VYT — DB,
japan.maxim-ic.com/packages = Z SBT3\, )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2 ﬁﬁﬁ‘s
REF. | MIN. [NOM._ | MAX. | MIN. | NOM. | MAX. | MIN. | NOM | NAX.| MIN. | NON. | MAX. | NIN. | NOW. | MAX. | | cODES NIN. | NOM.] wax.] Man. | Now. ] Max. |ALLOVED
) 070 [0.75 | 0.80 [0.70 [075 | 020 | 0.70 [0.75 [ 00 [ 070 [ 0.75 [ 0.80 [ 070 [075 [ 080 | [T1244-3 [ 195 | 210 [225] 195 [ 210 [225] veS
Al 00 {002 [0.05] 00 {002 [005 | 00 [0o2 [ 005 | 00 [o02 [ 005 [ 00 [oo2 [ 005 | [T11244-4 [ 195 210|225] 195 210 [225] N
a2 0.20 REF 0.20 REF 0.20 REF 0.20 REF 020 REF T1644-3 | 195 | 210 [225[ 195 | 210 [ 225 | YES
b 0.25 | 0.30 035|025 |030 | 035]| 020|025 | 030 | 048 | 0.23 | 0.30 | 0.15 | 0.20 | 0.25 Ti644-4 195 | 210 | 225 | 195 | 210 | 225 NO
D |390[400 | 410 [390 [400 [ 410 [ 3:90] 400 [ 410 [3.90 | 400 [ 410 [390 [ 400 [ 410 T2044-2 | 195 [ 210 [223] 195 | 210 |225| YES
E_ |390[400 [ 410 [390 [400 [ 410 [ 3.90] 400 [ 440 [3.90] 400 [ 410 [ 390 [ 400 [ 410 T2044-3 | 195 [ 210 [225] 195 | 210 [225| NO
e 0:80_BSC. 065 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. Te444-2 | 195 | 210 [223] 195 | 210 | 225 | YES
k_ Joes| - | - loas] - | - |oes| - | - Joas| - | - |ees] - | - Te444-3 | 245| 260|263 | 245 | 260| 263 | YES
L 0.45 [055 [ 065|045 [ 055 [ 065 | 045] 055 | 065 [0.30 [ 040 [ 050 [ 030 [ 040 [ 050 | [Te444-4 | 245| 260|263 | 243 | 260|263 NO
N 12 16 20 24 28 Teg4a-1 | 250 | 260|270 250 | 260 270 | N
ND 3 4 5 6 7

NE 3 4 s 6 7

[ VGGB WGGC WGGD-1 WGGD-2 WGGE

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TQ ASME Y14.5M—1994.
2, ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

A THE TERMNAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95—1 SPP-012, DETALS OF TERMNAL #1 IDENTFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EMTHER A MOLD OR MARKED FEATURE.

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TD THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWNG CONFORMS TD JEDEC M0220, EXCEPT FOR T2444-3, T2444—4 AND T2B44-1.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11. COPLANARITY SHALL NOT EXCEED 0.08mm
12. WARPAGE SHALL NOT EXCEEND 0.10mm
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e”, +0.05. @
14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

RALLAS /XK1

TS pACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm
APFROVAL DOCUMENT CONTROL. NO. REV. 2 |
E %

—DRAWING NOT TO SCALE- 21-0139

- s - g T - = BA3-30-16 GRYJ Y g
LFINTOINIBRBREH 1200530506141 TAX. (03)3232-6145

VFEVLARR2ICVFULHBIHEHAINZEABUADRBOERICOVWT—tIEEZALNIRET, EBEFFSI 2 AIRESNTHEEA,
VEILHERTELKEBROLEZEE T SEMNZEBRL I T,
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