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ABSOLUTE MAXIMUM RATINGS

DC, LX, DCM 10 GND ...ooooovoovooo -0.3V to +20V
DCHO SYS oo -6V to +20V
BST 0 GND ..oooooooeeeveeeeceeeeeeee -0.3V to +26V
BST TO LX.....
USB to GND ... .
USB O SYS oo -6V to +9V
VL0 GND .o -0.3V to +6V
THM, IDC, ISET, CTt0 GND ...........cccccccce.. -0.3V to (VL + 0.3V)
DOK, FLT, CEN, UOK, CHG, USUS,

BAT, SYS, IUSB, CS 10 GND ......cooociicccccicc. -0.3V to +6V
SYSH0 BAT oo -0.3V to +6V

PG, EP (exposed pad) to GND ................. 0.3V to +0.3V
DC Continuous Current (total in two pins)............cc.cc..... 2.4ARMS
USB Continuous CUIMeNt..........cooviiiiieiieciieceeeeee e 1.6A

X Continuous Current (total in two pins)...........c...cc...... 2.4ARMS
CS Continuous Current (total in two pins) ..........cccoeeven. 2.4ARMS
SYS Continuous Current (total in two pins) ... 3ARMS
BAT Continuous Current (total in two pins) .........cccccoceeieen 3ARMS

Continuous Power Dissipation (Ta = +70°C)
28-Pin Thin QFN-EP
Multilayer (derate 28.6mW/°C above +70°C) .......... 2286mwW
28-Pin Thin QFN-EP
Single-Layer (derate 20.8mW/°C above +70°C)...1666.7mW

Operating Temperature Range ...............ccccoe.. -40°C to +85°C
Junction Temperature Range ............cccooeen -40°C to +150°C
Storage Temperature Range........... ..-65°C to +150°C

Lead Temperature (soldering, 10S) .......ccccooveiiiiiiiiiiinns +300°C

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

ELECTRICAL CHARACTERISTICS

(Vpc = Vuss = 5V, VeaT = 4V, circuit of Figure 2, 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 INPUT
DC Operating Range 415 16 \
No valid USB input 3.9 4.0 4.1
DC Undervoltage Threshold ?'/l\g:r?g %3?5;@%;3;68& Valid USB inputp 20 23 A Vv
DC Overvoltage Threshold When VW goes high, Vo rising, S00mV typical 16.5 17 17.5 v
hysteresis
Charger enabled, no switching, Vsys = 5V 2.3 4
Charger enabled, f = 3MHz, Vpc = 5V 15
DC Supply Current Charger enabled, VCEN = 0V, 100mA USB mode (Note 2) 1 2 mA
Charger enabled, VGEN = 5V, 100mA USB mode (Note 2) 1 2
Vbcwm = 0V, Vusus = 5V 0.10 0.25
DC High-Side Resistance 0.15 Q
DC Low-Side Resistance 0.15 Q
DC-to-BAT Dropout Resistance 0.31 Q
DC-to-BAT Dropout Voltage \z/\é)%er:vsrrfstr:rgeﬂghon and charging stops, Vpc falling, 0 15 30 mV
Switching Frequency hieedakil ki 4 MHz
Vpc =5V, VBAT = 3V 3
DC Step-Down Output Current-
Limit Stgp Range b 0.5 2 A
Ripc = 3kQ 1900 2000 2100
B%ftep'DOW” OutputCurrent 1 _ 6y, Vsys = 4V RIDC = 6kQ 950 1000 1050 | mA
Ripc = 12kQ 450 500 550
) No valid USB input 1 ms
DC Soft-Start Time - -
Valid USB input before soft-start 20 us
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ELECTRICAL CHARACTERISTICS (continued)

(Vpc = VusB = 5V, VeaT = 4V, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

(Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
?&gf%ﬁ;k‘ﬁr@rg (Note 3) VDeM = OV, Viuss = 5V 450 475 500 mA
100mA USE Mode (Noto2) | /00M = V. Vs =0V % o 0 | ma
EI)SC;)”SC Reverse Current Vsys = 5.5V, Vpe = OV 001 VA
USB INPUT
USB Operating Range 4.1 6.3 V
USB Standoff Voltage 8 V
USB Undervoltage Threshold When VUOK goes low, VysB rising, 500mV hysteresis 3.95 4.0 4.05 V
USB Overvoltage Threshold When VUOK goes high, VusB rising, 500mV hysteresis 6.8 6.9 7.0 V
USB Current Limit Viusg = OV (100mA setting) 90 95 100 A

Viuse = 5V (500mA setting) 450 475 500
Isys = IBAT = OmA, VCEN = OV 1.3 3
USB Supply Current Isys = IBAT = OmA, VCEN = 5V 0.8 2 mA
Vusus = 5V (USB suspend mode) 0.115 0.25
Minimum USB to BAT Headroom 0 15 30 mV
USB to SYS Dropout Resistance 0.2 0.35 Q
USB Soft-Start Time VusB rising — ! ms
Vpc falling below DC UVLO to initiate USB soft-start 20 us
SYS OUTPUT
Minimum SYS Regulation Voltage Isys = 1A, MAXE903A 3.0 \
VBAT < VSYSMIN MAX8903C/MAX8903D 3.4
Regulation Voltage Isys = OA 4.3 4.4 4.5 Vv
Load Regulation Isys = 0to 2A 40 mV/A
CS to SYS Resistance Vpc =6V, Vpcm = 5V, Vsys = 4V, Ics = 1A 0.07 Q
SYS to CS Leakage Vsys = 5.5V, Vpe = Vgs = OV 0.01 uA
BAT to SYS Resistance Vpc = VusB = 0V, VBAT = 4.2V, Isys = 1A 0.05 0.1 Q
\B/gtTa;’:YS Reverse Regulation |\, _ 5V, Vog = OV, Viugs = OV, Isys = 200mA 50 75 100 mv
SYS Undervoltage Threshold SYS falling, 200mV hysteresis (Note 4) 1.8 1.9 2.0 V
BATTERY CHARGER
MAX8930A/ Ta = +25°C 4179 4.2 4.221
, MAX8903C TA = -40°C to +85°C | 4.158 42 4242
BAT Regulation Voltage IBAT = OmA Vv
MAX8903D Ta = +25°C 4.079 41 4121
Ta =-40°C to +85°C | 4.059 41 4.141
Charger Restart Threshold Change in VeaT from DONE to fast-charge -150 -100 -60 mV
BAT Prequal Threshold VBAT rising, 180mV hysteresis 2.9 3 3.1 V
Prequal Charge Current Percentage of fast-charge current set at ISET 10 %
/XU 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpc = VusB = 5V, VeaT = 4V, circuit of Figure 2, 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 = 600Q 1800 2000 2200
Fast-Charge Current RiseT = 1.2kQ 900 1000 1100 mA
RISET = 2.4kQ 450 500 550
DONE Threshold Percentage of fast-charge, IBAT decreasing 10 %
RISeT Resistor Range 0.6 2.4 kQ
ISET Output Voltage 1.5 \
ISET Current Monitor Gain 1.25 mA/A
No DC or USB input 0.05 4
BAT Leakage Current . — HA
With valid input power, VCEN = 5V 1 6
Charger Soft-Start Time 1.0 ms
Charger Thermal Limit 100 oC
Temperature
Charger Thermal Limit Gain Charge current = 0 at +120°C 5 %/°C
CHARGER TIMER
Prequalification Time Cct = 0.15pF 33 min
Fast-Charge Time Cct1 = 0.15pF 660 min
Timer Accuracy -15 +15 %
Timer Extend Current Threshold Percentage of fast-charge current below which the timer 40 50 60 %
clock operates at half-speed
Timer Suspend Current Threshold Percentage of fast-charge current below which timer 16 20 o4 %
clock pauses
) From done threshold detection until charger turns off and
Charge Done Delay Time CHG goes high 15 S
THERMISTOR MONITOR
0.27x 028x 0.29x
THM Threshold, Hot When charging is suspended, 1% hysteresis Vv
ang P Y Vv Vv Vv
N ) 0.73x 0.74x 0.75x
THM Threshold, Cold When charging is suspended, 1% hysteresis Vv
’ ging s susp ' v ! VL VL VL
THM Threshold, Disabled THM function is disabled below this voltage 00254 0.03x  0.036x V
X VL VL Vi
THM = GND or VL; Ta = +25°C -0.1 +0.001 +0.2
THM Input Leakage HA
THM = GND or VL; Ta = +85°C 0.01
THERMAL SHUTDOWN, VL, AND LOGIC I/0: CHG, FLT, DOK, UOK, DCM, CEN, USUS, IUSB
High level 1.3
Logic-Input Thresholds ow lovel 04 \
(DCM, CEN, USUS, IUSB) .
Hysteresis 50 mV
Logic-Input Leakage Current _ Ta = +25°C 0.001 1
(DCM, CEN, USUS, IUSB) VINPUT = 0 10 5.5V A= +85°C 001 bA
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ELECTRICAL CHARACTERISTICS (continued)

(Vpc = VusB = 5V, VeaT = 4V, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

(Note 1)
PARAMETER CONDITIONS MIN TYP MAX | UNITS

Logic Output Voltage, Low Sinking TmA 8 50 my
(CHG, FLT, DOK, UOK) Sinking 10mA 80

Open-Drain Output Leakage a Ta =+25°C 0.001 1

Current, High (CHG, FLT, DOK, UOK) | /OUT = 55V Ta = +85°C 0.01 WA
VL Output Voltage Vpc = VusB =6V, lyL = 0to TmA 4.6 5 5.4 Vv
VL UVLO Threshold VyL falling; 200mV hysteresis 3.2 Vv
Thermal Shutdown Temperature 160 °C
Thermal Shutdown Hysteresis 15 °C

Note 1:
Note 2:

connected from DC to SYS.
Note 3:

ratio of the DC-DC converter.

Note 4:

Limits are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by design.
For the 100mA USB mode using the DC input, the step-down regulator is turned off and a low-dropout linear regulator is

For the 500mA USB mode, the actual current drawn from USB is less than the output current due to the input/output current

For short-circuit protection, SYS sources 25mA below Vsys = 400mV, and 50mA for Vsys between 400mV and 2V.

(Ta = +25°C, unless otherwise noted.)
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(Ta = +25°C, unless otherwise noted.)
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(Ta = +25°C, unless otherwise noted.)
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Pe— A2/ 4TI LA
5 DCM B AR E. BT REEE TN, ER AR IR EIDCH/MERE L E; B T2HEK
BN, A BT PR R P BRI E A S00mA K 100mA, B IUSB S I & .
6 BST B IMOSFETHR B LR . I —4~0.1pFF & L2545 BST 35 B LX.
- IUSB USBFR 1% B A . 4 TUSBIK h 2 38 481K L -, USBERIAITFR 9 100mA 5 ¥ TUSBHR 5h 2 3% 48 25 B SF 1
USBHLIEI TP 7500mA .
8 BOR BB L . MAEDC_ AR R AR, RGP AR TR L B AR, S B
(CEN N2 = B F), DOKAISRR A 2t .
9 Vi BERE K LDOM . VL ALDOMI Y, %% i MAX8903A/MAX8903C/MAXS8903D P4 # Ha, % {1t B, 3F: [ BST Hi, 25
FoHL. 7EVLAIGND 2 [A] % — > InF Ry g A .
10 cT }E%ﬁﬁﬂ%&ﬁﬁim CTHIGND . [8] 1y HL 28 (Cor) I T3 B R FE AN FE SO 2 i 8%, 3% 5 | B2 GND IS 25 F
.
11 IDC RS E A . FEIDCHIGND Z (A4 — M Rpe), 4DCM A IBH#H m HLP A, BRI 37 25 1 H
TR H0.SAE2A.
12 GND M, GNDJ2 P HBH, i A AR MG 75 1 iy
13 ISET FUHLALIL T B A . ISETHIGND 2 8] 89 B B (Ryspp) H T3 B STHLI, S KME W2A. TS LI PR ST B9
10%.
14 TEN FHARH AR A . CEN#GNDHAS, nRDCR USBE R A2 FE N M Re i st ; B VLR, s s
PR, A R T .
15 USUS USBH: %A . USUSHR 3 % 12 45 15 FL PR i A USBAE R B0, USBHLFRMEE 115pA, FHAE A FRKE SY S J %
% BAT.
AR . 8 — A R RE(NTO) SV L B2 A THM I GND 22 [|] . K — > BH(E 45 T +25°C i) #R B FL
16 THM IOEL BEL 7 Fy FELBEL 7% 22 FE THMUA VL 22 ] . 224 R A rEL PR o poifi . IR TR A, FEF AR p ke . $ THME#: 2
GNDHF, 2% F v e H I AR
17 USB USBHLJE4 A . USBAESS 11 SYSHE AL 100mA 5 500mA HLFT , Bk T TUSBZ 44 A Y% & . 7EUSBFIGND 2 []
HEHE — A4 TIF Y P e LA
18 FLT WO R . 2 T B SR R T BT AT 5 A AR RS, AR HL T R T T i R R B R IR
19 TR USBHLE LA HE . 47EUSB AN E] A2k AR, AR LA 00 FF i i A e b = ARFR . SEFLER45 H(CEN
NI, UOKURMRFARL.
20, 21 BAT R, R R AT LirE . 24 DCEUSBEEA R AN, Ml SYSTEH. 2 DCHUSBIY RIFETE
' HRCBIER, 524 SYS EE T A BT TRRET, BATHISYSHEHL. FANBATSI LS AMRIE RS .
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2AE T Li+FthiDC-DC 7B #8,
FFUSB*FIIEEL sS HFE 2 4%

5| B RE (%)
ElL: AW Ih&E
25 o=lel gﬁ;@%&#k%&ﬁﬁg 24 F gth AT PR T B T AR S, AR HL A 0 S R B AR S, CHG b
g;ﬁﬁaﬁm UDCEUSBICRL, i SYS Fagf it it A il IR, SYSilad I #50mQ R 40 iz IF X id
BAT.
23, 24 SYs M DCE USBIEZEA RN, SYSHEMRBIE44V. ARG 1 Igys)#id DCEUSB LT IMRIE, SYSHHT
FMKTF BAT S0mV, % AR EFIR R SYS LR .
F A 10pF XSR8EXTR M B4 SYS S5 £ GND,  PANSYS 5| 2625 7 SN 5] — 2
o5 o5 s T0mQ HL LRI A . B RGO B E LXFICS Z ] . 24 B 18 1 2 T R sE, CSAISYS Z [l —4~70mQ HL it
' KMIMOSFET ;4 W F 1755 25 56 P, I #BCS MOSFETWIFF, By 1k B3t LS YS 13 2 DC.
27,28 LX HLBE vy, B FBGE B ELXICS Z 1) . PIANLX 5| b M AN H 4 — S .
— EP BORS, S UUE SRR EOND. MUEEE I AR RER (AR B 5 | I 422 R
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2AE T Li+FthDC-DC 7B ES,
FFUSB* FIIEEL sS HFE 2 4%

Y Y Y
‘
L] L
" rg X BST| |cS
AKX
MAX8903A
DC POWER __| [" MAX8903C
MANAGEMENT — MAX8903D
oo f° ' S gesm\n
ADAPTER f T 1 y LOAD
= P[‘)’Y(H Li+ BATTERY —
WM CHARGER \ ISET
STEP-DOWN -« AND SYS LOAD SWITCH
o0k REGULATOR -
CHARGER ‘I
CURRENT- L BATTERY
ST VOLTAGE - CONNECTOR
INPUT CONTROL BAT. "
LIMIT ¢ I A * Al
= I BAT-
USB POWER =
s UsB MANAGMENT THERMISTOR
P THM
Ra | MONITOR <o NG
1T T (SEE FIGURE 7)
= PWR
CURRENT-
0K IC VL
LIMITED THERMAL
o VOLTAGE REGULATION
oK REGULATOR T
| CHARGE CHG
SET - TERMINATION =
INPUT - AND MONITOR
LIMIT
DCM
DC MODE —» _
T
USB 500”“\—'_”138 INPUT AND . >
LIMIT CHARGER -
100mA CURRENT-LIMIT TIMER cT
usg USUS SET LOGIC 1
SUSPEND
oo _L
> TN =
|
DC
LIMIT GND
P L

K1 ZIRERER]
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2AE T Li+FthiDC-DC 7B #8,
FFUSB*FIIEEL sS HFE 2 4%

Rey
4x100kQ
TOVL
e
2
th PG MAXIM e _ FAULT
—  Coc MAX8903A &= output
47uF MAX8903C — |19
UOK » USB PWR 0K
3] oc MAX8903D
ADAPTER (o ® s
ol oc DOK » DC PWR 0K
= — |2 CHARGE
CHG >
6 INDICATOR
[ L
Cgst —— ,\:l|_ R
0.1uF 27| Lx - 13 Riser
28] Lx I_
Ring
11
g IDC
1 »slcs = —
26 CS SYs | 24 ° » TOSYSTEM
—L (g5 LOAD

L1 svs | 23

™ T

USB _| =
' 17 | uss BAT | 21

VBU : ® -
[vBUS> ' Cuss - L e |+ rcme
[GND> 4,7pF—_|— ImpF s
; = - - —
5
70 VL—2] DCM
OFF 14| — w
CHARGE(m—- CEN T %m
16—
500mA 7 THM
1oomaL— 1UsB
NTC
USB SUSPEND —\_ 15 USUS 10kQ
101 ¢r o |2
cor - |
0.15uF —

V2. ST R, H 7 Y DC HIUS B 12 4%

B B 1
MAX8903A/MAX8903C/MAX8903D XUy A FEFLAR, Hil A
A 16V 5 30 R E L HL IR AT USBHL IR . IC R HE — i i i
(16V)fii ADC-DC b B e e, £ LRIIE R GE T 3R FRL RG]
AR B R TE L B SO FE . BT T ) RS, Lt
HHARMRIB2AR T

12

USB 7t H i A Al DA USB HL I 5] FL 3 FE FL R 1) RGE AL
Ll USBELDCHir A HEHIE, 05 2R 40 038 B it 0 (588 h
THIAREMHEEEE ST, ARRF ] AT .

MAX8903A/MAX8903C/MAX8903D A F — 4~ A F50mQ
MOSFET & P 71 2k 5 i it A AR5 R U5 2 7] (1 D048 . 1% 2%
TEHT AR R I 2RI, B 0% 84T R it SRR fA R Y e (A L
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2AE T Li+FthDC-DC 7B ES,

HTFUSB*FliE B s B F 4%

Reu
4100k
TOVL
1
PG
SERIES 2
MINI-B —,jc PG MAXIM | RAULT
T L= O MAX89034 &> (uTPUT
! - 4.7uF MAX8903C — |19 -
VBUS L 3] oc MAX89030 UoK > USBPWR OK
E 4] oc ook | > DC PWR 0K
’ i 6 e |12 » CHARGE
0s | BST INDICATOR
! Cast _—':_ I_ .
D i 0.1uF 27| X o 13 Riser
GNDi 2| Lx F
o= 11, Rinc
"""" L1 — IDC
1 »fos = 1
6105 * SYS o4 o o, TOSYSTEM
1T ors | 23 L cgs LOAD
—|—_| I_ 10uF
17 | uss —| BAT |21
T ¢
JT_ BAT | 20 oAt _|_+ UEELL

TO SYSTEM LOGIC 3
OFF 14
CHARGE (m—

500mA 7
fooma - =]
USB SUSPEND —\_ 15

10
cer -]

DCM

CEN

1USB

Usus

T 10w

0150F T~

3. # TR R, I Mini ST # 50H E DC/USB &8 1 1 4%

ZICHUHE &M LA A, RAREEH IS, &
WEE IS4« FCHURASTE R B SE /ndi i . IE A5 USBAI
DCHLEMZ TG, W R, fWARRTR
/N AR GE AL I (F L B AR SR LR, AR 37 R GE AL

IEH)-

A NI e +100°C Y, MAX8903A/MAX8903C/MAX8903D
PR TG, MR I EEIA S T B .

MAXIN

DCEIN—= & EIFE I E 75 75
WMRFAEFZLAIDCH A, WA USB R E , &4
e 8 T 8 DC i A B B AT S Y S AITER b 7 Hi £ 3t el LR
AR T RN R G L R (Vsysvns El4), H
T A R AL R S, IR R AR hE.
FIA=A RGHE S5 AT 2 IDCR B MR KFEE
Hr . ISETRE 198 K 70 L LIt DA B i B U I E
ST 5 R B /I EEL O 8 o FL T P 8 i R R . X
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2AE T Li+FthiDC-DC 7B #8,
FFUSB*FIIEEL sS HFE 2 4%

®1. E2FE3RISMTTHTIR

COMPONENT
(FIGURES 2 AND 3) FUNCTION PART
Cpc, CusB Input filter capacitor 4.7uF ceramic capacitor

CvL VL filter capacitor 1.0uF ceramic capacitor

Csys SYS output bypass capacitor 10uF ceramic capacitor

CBAT Battery bypass capacitor 10uF ceramic capacitor

Cct Charger timing capacitor 0.15pF low TC ceramic capacitor

Rpu (X4) Logic output pullup resistors 100kQ

THM Negative TC thermistor Zgﬂ/lc)p:thi'rz(é;germ|stor, P/N 2322-640-63103, 0kQ
Rt THM pullup resistor 10kQ

Ripc DC input current-limit programming resistor 3kQ £1%, for 2A limit

RISET Fast-charge current programming resistor 1.2kQ +1%, for 1A charging
L1 DC input step-down inductor 1uH inductor with IsaT > 2A

FRAIL o FEL vt 78 EL 1 S T B 0N, R L BB 6 TR AR R R /)
RGBS Y AT T b 2k AR B s

IR A EART Veysvn,  FCHRSSANEIEE KRG E
EHREM. Voys T ARREER & T Veysmm B9 — B &
R, ANERBEE 0 ARG, i S FR A 7 2 o FEL Tt Y
FEHLELT . MAXB03AH 1 Vgysun i B M3.0V, MAXS903C/
MAX8903DH 1 Vgysmn i B M 3.4V.

B TR 2 Veysun FEE A E50mV G, RS0 H 8
M. BT, FE R T R I A R B A ST
P ELIERER I, DA A BIR AR A ER G PR Y R

DC-DCEg [E#=#|#L#]
A1 i (8] P 3T PWMVLA AL A AT £ A AR R T S
WA, SV /NRGE SRR T . R IR S R R
ANE LI, A A L A W R R A PR
PR A ERCE, (R g TAEFEAMHZ AR . YA
R P 2 L R R I, TAREAR W A S, B
TAAER/N RIS, SAAREAMHz TAESR . 25 fe 42
fhfg /NS A] MR FLAL IR Y. M, LA HE
Bmnt, BT EER/ DN TR, RNEE TAEEAMHZAR,
S 42 ol SR FH /Nl I ) L AR LR AR A X R L
T, HERMLR AL R RN, BB ESERA A
BPFARSYSHILUI L . O T3S TARAR B 3h, Bl

14
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I X Ron
VsysmiN

4. SYSJ?E%VBATEEEJ?//‘%%@E

TbEH A H ST AR . SR, SR BbEE
TR AL, 1555 MA TIERFHERRS .

DCHAN—USB#=(
YMDCHLA, DCME 2P, DCHARE N
USBHE . DCHir A HLHLTTER i P33P & 8 i K S00mA
(IUSB 232 % i HF) 8 100mA (IUSB A2 HRAR ). X
S00mA & L, DCHi A 4k S e I 38 17 a5 17 e [ 4
e, DAREARA#G W T 100mA ML, IR & Gk,
{6 IR 22 e AR A B EDCMISYS Z 1]
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USBHIN—# 1475 [E a7

IR USBHI AF 5. DCHIATERL, SYSHIHLIFTHL R
B AE USBAISYS 22 [A] M {IG HE 25 e AR R AR $2 (46 . SYS
RIREARE S DCHI A S TR (B4 7R). HA L FE FL 2
P ASYSHRBUTRESR LA, B ARSHH R K AN
USBHLIT . a1 USBHIDCHI ABA R, W DCHy A L.
He K USB i A L R TUSB i A (932 480k 25 3% & 24 100mA
57 500mA .

HE R 15 354 4 (UOK. DOK)

DOK Mimth 7 . (R AR, F8/RDCHI AT
RE. AUSBSIEIRAE LI, 244.15V < Vpe < 16VHT,
DCHLJE 8 A N7 %0 H DOKIK h 2 B AL F; # USBHL
AR, 244.45V < Vpe < 16V, DCHLIEHIA AR
HDOKYE 5 & B HAL M. USBHIAA RN, i/
DCHLEE R R, WA A T4 AR R 2 () 1 06 M 7 B ke
WERATEDCHIEH &M L, " DOKERE 2.

UOK Nimtk I KB P ARG, $5/RUSBH A BRIEM
KA. USBEHARIER, TOKNZHALH 5 4.1V <
Vysp < 6.6VET, USBHLIEA L. SR 7 B USB HL I i
i, P UOKEEEH.

UOK FIDOK HLJ& 7E Pt 2. USBH:#E DL K 7t H 2 o 4% 11
AR R TR A . A R DOKAIUOK “Zeu”
EHE, MR B EIEIZE (POK) i H .

AR

2 N B+ 100°CHT,  SIER 47 L B H2 R S %/ C AR
HOCETRITBR, iR R E] +120°CH FEH R H0mA. BT
AETEMEM S TR TH, B TEERSE
i APREIESHARSYS M LR 2 AT P 2 0mA . kS b iR
MR A, AT RRZ RN,
R EFE+120°CRA L, MRS NDC s USB W U FLE ,
It A Vsys T EME T Var S0mV.

R EY]#H
DCHIA

LH DCHI A FERLNT, AR A S T iR /N RS,
SYSI B R . MG SYSHIEM, "] LUK R

2AE T Li+FthDC-DC 7B ES,

HTFUSB*FliE B s B F 4%

KL EAE . B He e 46 25 o HE FEL 0 IR 50 R R, S ez Y
2 138 1) I 1 0 4 P I 2 B R LA AR Y AL . 4 ADC
PEALEE, X 5 vk A 00 A AE T DG 32 e T B R R
PEIREER, Ao SYSHIBAT 2 (8] A9 F# AR F A . tboh, H
R WS R I AR AR 2, ESYSHER S/ &
DCHIUSBH ABIA R, MIDCH AN EHT R, HERMt
AL, [RIBTUSB i A M 31 .

R TE TS, FSTHLARICH], SYSHzk it i DCHir A2
i, SYSHLEFAETE4.4V. MR TR EHRESTH
AT IBRAS, FERFTIF SO . A0SR Uk s B8 i AT IR,
SYSHLEFE R Bt L, 3 HSYSHIBAT ZAIAY50mQ PMOS
FRGM, DUEFEERN AR, — B RiRanT
HAFEILIIRR . SYSHIBAT Z 8] A9 JF 24 5400 . W wibs
BRIFDCHTE, NS0mQ PMOS 4 S .

USB#IA
HIUSBHi A FErLIN, DCHA B SR 4 ], ZEHAEUSB
FISYS 22 8] () LAk R i 1) RGE (L AL I e AL FE R . 212R
L e T i /N RGE L, SYS (AL L R Fe i
USBAi A [ SYS Tk (e, A BTSN L 3T A L b ST R
S SR R R AVFRUSBRLIT . FEL Tt B Wi 51480
BEAZ RN, FESYS LB i /. HLith 7 il 4 R e R
A AR IRy, SYSHUBAREFEA.4V. AR USBHIDCH A L3
A%, WEADCH A fhHL

USB#itZ
K ZhUSUS 438 45 o B ToK e P FE LB AISYS T i, IF#%
B NI E170pA, #EAUSBHEREM .

FEEE{EEE(CEN)
CEN JZ AR PRT, FEHARH B CEN Wi i P,
FEHLESCH] . CENAEISYSHL . £ &4+, REE
RE R CRF AW L TR TE, FX
MAX8903A/MAX8903C/MAX8903D % fit Hi, I 1 5 2% Ak fi% b
7 M B TS I G AR R T L R Y ST . XRE LR,
CENTFJ DA H .
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2AE T Li+FthiDC-DC 7B #8,

T USB* FliE B s B F 4%

R2. WNBR & 2= 2 4

POWER SOURCE DOK DCM | lUSB

usus

DC STEP-DOWN
OUTPUT
CURRENT LIMIT

USB INPUT
CURRENT LIMIT

MAXIMUM
CHARGE
CURRENT**

AC Adapter at DC Input L X H X

6000/Ribc

100mA

USB Power at DC Input

500mA

USB suspend

USB input off. DC
input has priority.

Lesser of
1200/R|seT and
6000/Ribc

Lesser of
1200/RsgT and
100mA

Lesser of
1200/R|seT and
500mA

0

USB Power at USB Input,

DC Unconnected
H L X H

L

H L X X

H

DC and USB Unconnected H H X X

X

No DC input

100mA

Lesser of
1200/R|sgT and
100mA

500mA

Lesser of
1200/R|seT and
500mA

USB suspend

0

No USB input

0

TEHLHL I A RE L A R T TR, PR SYS T4 H i A i Far A BRI, 5 #2176 L LD G T AR K TE R L

X = L.

®iE

T B Lk B % S USB 8 A it i e 5 FEL VR SRR SE 19 i A D%
AR, LR FE FE L AR AL SR R . Y — B A
FLURA R, SYSHLU MR I B8 i e & iy R TR,
W H ] R S0ps. XM ERE, MEDCEUSBZIGH R,
SYSHLHAEUSBYI B DCHI A Z HIPE 2% . RN T
fEd, SYSHIRETCH: S HF kb, DI EBAT. %4 Vgys
< Vparht, B¥I# EBAT. TR EARB T SYSH A
FISYSHi#k. SYSHmME G NE EAEIrix EMHERE, R
BESYS ARG /DT I & EGTIR, SYSRI] SZ#;
it

FoHL AR IF R, FEELEL IR ANOA ETFFIISET % B 19 HL i,
WH A N 1.0ms. 4 KNFFEHE AR FTOIRZS . B A FIETE
USBHIDC z [a] Y] . TUSB ¥ 48 i ACK: USB 7t HL HL I M

16

100mAZE Jy S00mA R, FEHABFRB S EAPESERE. K
M, AR ReriEd — A IFRRIRUAL, WIEA difdefR i -

B jth 7 FE 7§

A FEA R0 Fg AR, Rt 78 FE ks 2 AR 7R FL U
AL T EL, LI ISET 5 |0 R BE A 5
RISET = 1200/ICHGMAX

Y FERE R i
ISETHIGND 2 [] it H s QA HL it SEFRL LI, T AT M U
R AY SEFL LI . 1.5V R HES I T e KR ST LA -
WL, FEHLE T E SRR TR AT, DA SYS HL Rk -
Rk, USB LI 58 HL & A 23 LAl H 100mA 5 500mA H i
MEMTHE, MASERER SR, HSHES.
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HVparETIVEF, FTHGIEATTERN, Dl KRITHE
R10% AR TER, ERT R R R . R
FUR RS 4.2VIRy, FERLHLIT T R B iR R SE LR 19 10%,
FERL G UE ADONEARZS . 24 i it L B 7% 100m VI, SR
o B A SR T A

FEEBLIE

4 5 FL P 3 I 32 2 1B 1 TBR (Ipprav) - HL 30 L A5 A0 T 1 s
AU, SEATTHL . FUHL AR KRR AL 00 1SS FE A 1,
SRJA #E ADONEIRZS, FEHLEER.

ER, A TR 5 A BRI SR 3T B 2 Trery
T AL ADONEIRA . #5255 i 25 ADONERZS,
FCHL L IAL AL AR T Tppr H HL ST HL A% a0 A4 FE A2 K
bt N FRE 0 EA DR B FEL B 35 B IR T P P

FREREIE TN

FERBTE T (CHG)
CHG A ImthIT i RAE-FAR L, AT HEm s Gk
Ao L TR AL T HTHR TR, CHG AR
o SRk B r BEL R 8 T R e A VIR APIRAS, CHG
KA A A
5 Ak B (0P BC 4 (3 I, ZECHGAHIZ AR /O LK 2 [F]
B A LR, SypPR TR . BtAh, CHG
AT AR R 20mA Y FLI,  REWS T LED FEHLfE /R .

B T8 (FLT)

FLT Nttt . HE-FARG L, ATiERTRSRE.

FEL It 50 P A 2 A B BRIR 2SI HL 7T R E I R IS 1 AT
FLT O fIRALF- . 24 70 L e b S 4R 25 14 ef [R] e 1 33 404
B 70 L A AL TR FE AR ZS B I [ 660 3 Bhiny, AT RE A AR
RXBEOL(EI6FT7R). o T IR H IR, AT DA % CEN
o Eh A i ALY

AL PLER (P L 6 I, FEFLTAIE $8 /O WL [ 2 [ i
B—A Erriap, ypPiREEFTRLRESE R . Besh, FLT ]
M iR R 20mA Y FLIAL, REAS T LEDFTFLE R . ARAT
ZELTHI L, AP FLT Bt alir =

FEREERT 7%

4 R N 45 T i FEL it G R ot TR . T AR ST
SE I R CT o (19 M LA (Cop) iR B

2AE T Li+FthDC-DC 7B ES,

HTFUSB*FliE B s B F 4%

MONITORING THE BATTERY
CHARGE CURRENT WITH VigeT

Viger (V)

<— DISCHARGING 0
BATTERY CHARGING CURRENT (A)

1200/RiseT

5. FIFHISETHIGND 2 1] i HE s 1 0 7t 76 /L )7

Ccr
0.15uF
Ccr
0.15uF

tPREQUAL =33min x

tFST_CHG = 660min x
trop-oFF =15s

RFABAT, BEI RS QRGN B AT RE TR
MAX8903A/MAX8903C/MAXS903D FEAIK 7o FLFL It . X Fh i
GUT . AR FEHL LI B 2 T A YR T LA 50%, PR
FERE I8 09 TH I B AR BEAR 2 0% AR FE AL LR T R BT
BOE IR ICHRFTII20% 0, I 2 A HRIRZS . IR T
P BAT FL A 4.2V (RIFTHLER I AE ERES), TR7T
JE I e A A2 AT ] RRLIAL A R

HEIRE FEH A (THM)

THM i A FE AR 2 — A Tl R B (NTC) Y g e [
FHF S 0 P it ol R R . 2 A A PR LA e T PR A
RVEEI, FERLSAL THER . 0 i D R IR
&, IR FRZIRZS TR SRR R . 24 P R B AR
SPIPREVEE T, HEOF T AR U, UL E I fy A kAL
FRIF AT . K THMH2 GND A% F i ria B s 2
3T 7R R A [ PA R BEL Y R
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2AE T Li+FthiDC-DC 7B #8,
FFUSB*FIIEEL sS HFE 2 4%

CEN=HIOR
REMOVE AND RECONNECT
THE INPUT SOURCE(S)
- ANY STATE

NOT READY
UOK AND DOK = HIGH IMPEDANCE
CHG = HIGH IMPEDANCE

FLT = HIGH IMPEDANCE
IcHG = 0mA

UOK AND/OR DOK = LOW
CEN=0 TOGGLE CEN OR

y_ RESETTIMER REMOVE AND RECONNECT
~PREQUALIFICATION THE INPUT SOURCE(S)
TOK AND/OR DOK = LOW

TIMER > tprequAL

__ CHG=Low
FLT = HIGH IMPEDANCE FAULT
0<Vaar <3V UOK AND/OR DOK = LOW

lo < lchamax/10 CHG = HIGH IMPEDANCE
FLT = LOW

IcHG = 0mA

A
Vpar < 2.82V
RESET TIMER = 0

Vpar > 3.0V
RESET TIMER

TIMER > trsTCHG
(TIMER SLOWED BY 2x IF

FAST-CHARGE

Vit < 2.8V UOK AND/OR DOK = LOW IoHG < IcHaMAX/2, AND
RESET TIMER CHG =Low PAUSED IF Ichg <IcHamax/S WHILE Vaar < 4.2V)
FLT = HIGH IMPEDANCE
3V<\Vpar<4.2V

ICHG < IcHGMAX
A

IcHG < ITERM
AND Vgar =4.2V
AND THERMAL

OR INPUT LIMIT
NOT EXCEEDED;
RESET TIMER

IcHG > ITERM
RESET TIMER

ANY CHARGING
STATE

TOP-OFF

THM OK THM NOT OK UOK AND/OR DOK = LOW
TIMER RESUME TIMER SUSPEND CHG = HIGH IMPEDANCE VeaT <41V
FLT = HIGH IMPEDANGCE RESET TIMER

Vpar=4.2V
ICHG = ITERM

TEMPERATURE SUSPEND
~ lcHg =0mA

UOK OR DOK PREVIOUS STATE
CHG = HIGH IMPEDANCE
FLT = HIGH IMPEDANCE

TIMER > 15s

~ DONE_
UOK AND/OR DOK =0
CHG = HIGH IMPEDANCE
FLT = HIGH IMPEDANCE
41V < Vpar< 4.2V
IcHG = 0mA

6. MAXS8903A 7 AR it F2 14

F T PA B PR S PR B AE THMOAMI VL Z (8] I T —Nohak L TR (E A AR . BN, 3 T +25°CIit 10kQ 9 4
fi & HLPH (R, K7), RECRETH RRT10kQ (+25°C b, fERrpALE A 10kQELFE; X F+25°CHf 100k A
). HE B P S T A P B AE +25°C It RO BELAEL,  RIAT HRE, D fd AT 100KQHLBH <
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2AE T Li+FthDC-DC 7B ES,

HTFUSB*FliE B s B F 4%

CEN |
THERMISTOR VL
CIRCUITRY VL 1
ALTERNATE Firg §
THERMISTOR 074 VL
CONNECTION
""""""""" THM

......

MAXIMN
MAX8903A
MAX8903C
MAX8903D

THM
HOT

| Rrs 9
: ; 028VL
: el

DISABLE

.......

ALL COMPARATORS
60mV HYSTERESIS

ENABLE THM CHARGER

R 7. At L L 2 000 L

3. A[E SR PR R R iE B

Thermistor B (K) 3000 | 3250 | 3500 | 3750 | 4250
R1s (kQ) (Figure 7) 10 | 10 | 10 | 10 | 10
Resistance at +25°C

o) 10| 10 | 10 | 10 | 10
Resistance at +80°C | 59 | 430 | 4.03 | 378 | 3316
(kQ)

Resistance at 0°C (k) | 25.14 | 27.15 | 29.32 | 31.66 | 36.91

Nominal Hot Trip

55 53 50 49 46
Temperature (°C)

Nominal Cold Trip

Temperature (°C) 3 1 0 2 45

X T MY ) 10kQ (+25°CH)#A i L FE A1 10kQ RygHLFH, 4
PP R BRI 3.97kQ LT G #) 8 T3] 28.7kQ L E (G
B, FEHLERIE AR BEEERIRAS . A2 T B 35001
10kQ NTCHEHLFE, L EALT0°CE +50°CTE [l . #H
PEL5 . 9 06 R Rl W

MAXIN

1 1
Rt =Ros x € {ﬁ( T+273_@)}

VSR

Ry = BB NT GERE)R, A Q)

Rys = +25°CHf, i FaBE A9 PHAE(Q)

B = PR PR, SR 4T 3000K 22 5000K

T = $AELEEFH A RN £ (°C)

TG T AN SR B A REE BN Y A MAX8903A/
MAX8903C/MAX8903D THM I R 1.

BT A] RE IR R T I L PR PR . S A R TR,
FH— 1~ L PHL 5 A LB AR B R/ s 0 B, sl I B AE TR Y
PERPE, AR DUES IR ETIR . fan, A p{E 4250
I RLREL, I — > 120kQ I HLBE, BT LS +45°C i =
WETITBRANOCCHMRIR TR . i F A B F B /E0°C LA A
At I8 378 5 T +50°C X I A BELAEL , I — A~ K HLBE mT DL AR
RIETIPR , 1 X = T BR Y PR ARAR /N . A, HR I — A/
FLREL o] AR T il U TBR i SR T TR A SR FHAR /.
KRrp AT BEARARIR T T PR FO &G IR, W/ N Rpp U 242 = 79
AR .
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2AE T Li+FthiDC-DC 7B #8,

T USB* FliE B s B F 4%

EAE R 2 HEA SR EEE £ DCHUSB, A2 |
FEHLF(CEN = & F), BT VLARL, P K 2
T BRI . 1OkQ AV RH , B VLR 10kQ FHiL
HLPHIST, 7= A BN 250pA Tz . AR 28 4% 100k Q #A i
FLBEAT100kQ HRIEEBH, %53 n] fE 22 25pA.

¥
R4, B

28-PIN 4mm x 4mm THIN QFN
SINGLE-LAYER PCB | MULTILAYER PCB

1666.7mW 2286mwW

Continuous

Power

Derate 20.8mW/°C Derate 28.6mW/°C

Dissipation above +70°C above +70°C
0JA 48°C/W 35°C/W
6Jc 3°C/W 3°C/W

DC-DC [ [E1E 75 75 B9 R #2

MAX8903 DC-DC B i 1 15 #% R F FF 5 451 S AR FR 8 A AMHz
HIPE I 2EAL, 2450 A PR R i i e F R, SR A=
S TAERR, ZE/ANRWEE RS, TAEFRER
FNAMHz. SR 5 25 R B /0N 5 W s 1) (8] 2 79 e {1 R 3
IR, e, %A R ER KR, Zh/NFiEnt
ROBR I, TAESERAT LA R 4AMHz, S5 2% 5% i/
S ] ] 2 ) A L A I A
X T4 8 B i B R A K E, A /N AR R SRR
AR FRAMHz TAESR , U5 A F f /NI 030 FRL T AR /N
0 s /)M PR S8 1 2 ST s [R] /N T2 100ns, - )
AT A AE R E A (8] 5 die /NS sl 1] T4 d =X H A /)
RIS BRI . 8T TAEFE AR i A = i 8 1 2% B A KR 8)
FIREE G 25 LU R 5, FESU HL AL T B /)M S HL B 4
W HLE MY K T200mA . H R N (D AR Q) TR BT L vE
i 4 LB K AE Loyt wax-

Topr =100x1072 4 [1—VSYS('V'AX) J
(1) VDC(MIN)
1

4x10

x <100x1072,

20

gl

V.
TOFF={1 SYS(MAX)JX 1

Vocminy | 4x108

Hep, Torr MEC/NRWTIIE, Vysaiax)h It H &b i
KA, Voo A/ B Tk A .

L _ Vsysmax) x Torr

(2) OUT _MAX _T
Hr, Loyt max HHT AR VFAY 5 K FELIEE

N BRI — AR SR FE AT & BOR HLAE B SIIE To L sl RS E T
PERY/INRGTHLEE, AT DU 561 Bl M 80 RBK, IFTE
2UG)HEC(4) G i 1Y Y Rl A 32 PR JRR A (X T A 55 200 ol 2
L0 T SR /0N I R] R g /0N S W B AT AR 2 i DK 80 HL UL
ST R R B LR AR, AT B A S B ) i HL B Loyt -
XTFQA = Ipc = IAWTAESRM, HEFLUE REBCEHE N
02 < K < 04).

L _ Vsysvax) x Torr

(3) OUT_'\/”N_TOFF - KXlDC

Hrr, Topps2 i 30(1) 5 29 /N Rt [A] .

(VDC(I\/IAX) - VSYS(MIN)) xTon
Kxlpc

(4) LouT_MIN_Toy =

He, Vpemaxy AR KB AHIE, Veysomy b 7t & i
i AR /IME, Ton KA B 5 KB A9 S i ], AT
TRIFEA:

VSYS(I\/IIN)X 1
Voomax)  4x10°

(5) Ton=70x10" J:‘u[ ]S70><109,

Sl
a ~ Vsygmin) o

~ Vbomax)  4x10°
FEL VR 0 FEL 3 0 (B0 25 K T R IDC 5 | 4 8 1Y o K R

Fe i L E S =0 2 — R RSO HRGLEZ M, (o)
7.

ToN

ILRIPPLE_MAX

6) IsaT >Ipc + 5

MAXIMN
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2AE T Li+FthDC-DC 7B ES,
FFUSB* FIIEEL sS HFE 2 4%

Hp, Igar A H BRI R AUEE, IpeNHIDCE]
T4 B 1) e R R s o o L ILRIPPLE_MAXﬂg A 207 FI(R)
THEAR B A S0 A B E R — A

Vsysivax) * Torr
(7) ILRIPPLE_MIN_Topr = #

(VDC(MAX) - VSys(MIN) ) xToN
Lout

FESLEH T LI ST LR A R R L R

4 :

Vpeaumy = 4.5V, Vpeaax) = 5.5V, Vsysaumy = 3V,
Vsysaaxy = 4.2V, Ripe = 3k, K = 0.2, Ipc = 2A (K

(8) |LR|PPLE_MIN_TON =

e 1 Jen L LU
()
TorF = 100ns
BB
4.2x100x1072
Lout_max =%=2-TMH
FEENE)ET

42x100x107°

LOUT_MIN_Tops =~ 5,5 = -0%uH
FEMQESE
TON=—3>< ! 5 =136ns
55 4x10

PZAE KT 70ns 9 F5e /)N T B IS T]

EEVOIEHE

LouT_MIN_Toy = 65- 3();2132 x10° _ 0.85uH
T Loyr = 1pH.
A EH:

ILRIPPLE_MIN_Torr = 42x100x107 _ 420mA

1x1070

MAXIN

@) f i

(5.5-3)x136x107°
1x10°

P S (6) AT AT 33015 2] FEL J F PR R L 0 40 £ -

=341mA

ILRIPPLE_MIN_Top =

IsaT >2A + 0'220 ,

IsaT >2.21A

R5. HEFRRURG]

DC INPUT VOLTAGE
RANGE, CHARGING
CURRENT

RECOMMENDED INDUCTOR

1pH inductor, 1072AS-1RON, TOKO,
DE2818 series, 3.2mm x 3mm x
1.8mm, 256mQ, 2.6A

4.5V to 5.5V, 2A

1.5uH inductor, MDT2520-CN1R5M,
TOKO, 2.5mm x 2mm x 1.2mm,
95mQ, 1.25A

4.5V to 5.5V, 1A

1uH inductor, 1072AS-1RON, TOKO,
DE2818 series, 3.2mm x 3mm x
1.8mm, 256mQ, 2.6A

10.8V to 13.2V, 2A

2.2puH inductor, MDT2520-CN2R2M,
TOKO, 2.5mm x 2mm x 1.2mm,
105mQ, 1.20A

10.8Vto 13.2V, 1A

PCB# Gl 4%

3 (04 2T A B T B AT i B 7 114 i 22 R 2 T 1 10 e
FEME, RERESFHRAEAREHIREERE. GND
HIPG{E T — N S B B R, o Rt 3 1 52
/N, HH Y % H ST M. ISETFIIDCHL i 1%
BEHPHY HEERSIGND, RRERIREZE. $ONDH#
HEEFICT SRS, R T A2 A fL
i, AEITICHI#. DC. SYS. BAT A USB % Th 3 # (1) %
ARANRBERICHE . R0 AER % M 5% 17 41
HKHEG B4, HDC. SYSHIBATHY %L . 3T PCBAi
SRS, 1 2 2% MAX8903A/MAX8903C/MAX8903D ¥ fiti #z
PR R
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2AE T Li+FthiDC-DC 7B #8,
FFUSB*FIIEEL sS HFE 2 4%

TOP VIEW - = 8
=288 E¢3
(2171201119} 118}117 116, 115
oM |22} . (14 ] CEN
sys |23 o113 iseT
sys |22 MAXIM | ]| e
P MAX8903A o]
251 ' 111 ] 1DC
esje maxgose L S
€S |26 MAX8903D Y
wfer 19w
wfasy o T 18 | DOK
SRHERERTHE
£ 23835 8
THIN QFN
4mm x 4mm
*EXPOSED PAD
22

BH1EE
PROCESS: BiCMOS
FEEE
N O B REAME AR ST R R, EAEW
china.maxim-ic.com/packages.
ESECE] ESE XiEmES
28 TQFN-EP T2844-1 21-0139
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