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MAX8903A-E/G/H/J/N/Y

USBHELU 7Y 75 EiFH
2AE—t)Li+ DC-DCFt+—+

ABSOLUTE MAXIMUM RATINGS

DC, LXtO GND ....ooiiiiiiiccccceeeeeeee -0.3V to +20V
DCM1tO GND ..o -0.3V to (Vpc + 0.3V)
DC O SYS i -6V to +20V
BSTtOGND ..ooooiiiiiicieceeee ...-0.3V to +26V
BST TO LX oo -0.3V to +6V
USB 10 GND ....ooovviiiiiiicieceeeeee e .-0.3V to +9V
USB 10 SYS .. o -6V to +9V
VL0 GND oo -0.3V to +6V
THM, IDC, ISET, CTto GND...........coovnee, -0.3Vto (VyL + 0.3V)
DOK, FLT, CEN, UOK, CHG, USUS,

BAT, SYS, IUSB, CSto GND ........ccoccooeviiiiiii, -0.3V to +6V
SYS1OBAT ..o .-0.3V to +6V
PG, EP (exposed pad) to GND 0.3V to +0.3V
DC Continuous Current (total in two pins)...........cccecve.. 2.4ARMS
USB Continuous CUurrent.........cccc.oooeoiiiiiiiiiieciiiiceeeee 1.6A

LX Continuous Current (total in two pins)........ccccccoeveinne 2.4ARMS
CS Continuous Current (total in two pins) ...........cccceee. 2.4ARMS
SYS Continuous Current (total in two pins) ..........ccceeeee. 3ARMS
BAT Continuous Current (total in two pins) ..........cccveenee. 3ARMS
VL Short Circuit to GND .........ooooiiiiiiiiiiccc Continuous

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 ...........cccccoeeveenne -40°C to +85°C
Junction Temperature Range................... ..-40°C to +150°C
Storage Temperature Range ..........ccc.cooeee. ..-65°C to +150°C
Lead Temperature (soldering, 10s) .............
Soldering Temperature (reflow) .........coocceviiiiiiiiiiiens +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

(Vbc = VusB = 5V, VBaT = 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 4.15 16 \
No valid USB input 3.9 4.0 4.1
DC Undervoltage Threshold \r/i\(sr;r?g,%\%;?ilc?lvh\yggresis Valid USB inputp 40 43 44 v
DC Overvoltage Threshold When VW goes high, VDC fising, S00mV typical 16.5 17 17.5 \Y
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, VCEN = 5V, 100mA USB mode (Note 2) 1 2
Vbcm = 0V, Vysus = 5V 0.10 0.25
DC High-Side Resistance 0.15 Q
DC Low-Side Resistance 0.15 Q
DC-to-BAT Dropout Resistance Assumes a 40mQ inductor resistance (RL) 0.31 Q
DC-to-BAT Dropout Voltage When SYS regulgtion and charging stops, Vpc falling, 0 15 30 mv
200mV hysteresis
Minimum Off Time (tOFFMIN) 100 ns
Minimum On Time (toNMIN) 70 ns
MAXEO03AB/C/DIEHAY  [~RC =5V, VBAT = 4 A
L Vpc =5V, Vpar = 3V 3
Switching Frequency (fsw) VoG = 9V, Vaar = 4V ” MHz
MAX8903G
Vpc = 9V, VBAT = 3V 1
DC Step-Down Output Current-
Limit Sth Range i 05 2 A
Ripc = 3kQ 1900 2000 2100
Bgftﬁ&ﬁ&?“ Output Current |/ _ 6y, Vays = 4V RIOC = 6kQ 950 1000 1050 | mA
Ribc = 12kQ 450 500 550
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MAX8903A-E/G/H/J/N/Y
USBH LU 7Y 75 BiFH
2AE—t)lLi+ DC-DCF+—+

ELECTRICAL CHARACTERISTICS (continued)

(Vbc = Vuse = 5V, VBaT = 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
) No valid USB input 1 ms
DC Soft-Start Time - -
Valid USB input before soft-start 20 us
?g)gf%;:ﬂﬁg (Note 3) VDCM = OV, Viuss = 5V 450 475 500 | mA
?ocogxt%usté: IL\J/Ir(;Zr:et(Note 2) Vbewm =0V, Viuss = 0V 90 95 100 | mA
ELSC:((])“ZC Reverse Current Vsys = 5.5V, VpG = OV 0.01 VA
USB INPUT
USB Operating Range 41 6.3 \
USB Standoff Voltage 8 \
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, VyusB rising, 500mV hysteresis 6.8 6.9 7.0 Vv
USB Gurrent Limit Viuse = OV (100mA setting) 90 95 100 mA
ViusB = 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 Vuss rising — 1 =
Vpc falling below DC UVLO to initiate USB soft-start 20 us
SYS OUTPUT
Minimum SYS Regulation Voltage | Isys = 1A, MAX8903A/B/E/G/Y 3.0 Y
(VSYSMIN) VBAT < VSYSMIN | MAX8903C/D/H/J/N 3.4
MAX8903A/C/D/H/N/Y 4.3 4.4 4.5
Regulation Voltage Isys = 0A MAX8903B/E/G 4265 4325  4.395 Y
MAX8903J 4.4 4.5 4.55
) MAX8903A/C/D/H 40
Load Regulation Isys = 0 to 2A mV/A
MAX8903B/E/G/JIN/Y 25
CS to SYS Resistance Vpc =6V, VpcMm = 5Y, Vsys = 4V, Ics = 1A 0.07 Q
SYS to CS Leakage Vsys = 5.5V, Vpc = Vgs = OV 0.01 pA
BAT to SYS Resistance Vpc = Vuse = 0V, VBaT = 4.2V, Isys = 1A 0.05 0.1 Q
\Ejgjag)eSYs Reverse Regulation |\, <o _ 5 Vpg = OV, Viuss = OV, Isys = 200mA 50 75 100 mv
SYS Undervoltage Threshold SYS falling, 200mV hysteresis (Note 4) 1.8 1.9 2.0 \
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MAX8903A-E/G/H/J/N/Y

USBHELUFPY 75 EiFH
2AE—t)Li+ DC-DCFt+—+

ELECTRICAL CHARACTERISTICS (continued)

(Vbc = Vuss = 5V, VBaT = 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
BATTERY CHARGER
Ta = +25°C 4179 4200 4.221
MAX8903A/B/C/G/H
Ta =-40°Cto +85°C | 4.158  4.200 4.242
Ta = +25°C 4079 4100 4121
MAX8903D/E
BAT Regulation Voltage Ta=-40°Cto +85°C | 4.059 4.100 4.141
IBAT = OmA V
(VBATREG) Ta = +25°C 4328 4350 4.372
MAX8903J
Ta =-40°Cto +85°C | 4.307 4.350 4.394
Ta = +25°C 4129 4150 4171
MAX8903Y/N
Ta =-40°Cto +85°C | 4109 4150 4.192
Charger Restart Threshold Change in VeaT from DONE to fast-charge -150 -100 -60 mvV
isi MAX8903A/C/D/H/JINY 2.9 3.0 3.1
BAT Prequal Threshold (Vgatpq) | /BAT MSing 180mV v
hystersis MAX8903B/E/G 2.4 2.5 2.6
Prequal Charge Current Percentage of fast-charge current set at ISET 10 %
RiseT = 600Q 1800 2000 2200
Fast-Charge Current RiSeT = 1.2kQ (MAX8903A/C/D) 900 1000 1100 mA
RISET = 2.4kQ 450 500 550
DONE Threshold (ITERM) 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 - — pA
With valid input power, VCEN = 5V 3 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 = 0.15uF 33 min
Fast-Charge Time Cct = 0.15uF 660 min
, MAX8903A/C/D/H/JIN/Y (fixed) 15 s
Top-Off Timer (tTOP-OFF) -
MAX8903B/E/G, CcT = 0.15pF 132 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
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MAX8903A-E/G/H/J/N/Y

USBHELUFPY 75 EiFH
2AE—t)Li+ DC-DCFt+—+

ELECTRICAL CHARACTERISTICS (continued)

(Vpc = Vuss = 5V, VBaT = 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

THERMISTOR MONITOR

0.27x 028x 0.29x

THM Threshold, Hot Wh harging i ded, 1% hyst i \Y
resho o) en charging is suspende ysteresis WL VWL VWL
L ) 0.73x 0.74x 0.75x
THM Threshold, Cold When charging is suspended, 1% hysteresis Vv
ging P y VL VL VL
THM Threshold, Disabled THM function is disabled below this voltage 00254 0.03x 0.036 V
x VWL VvL Vv
THM Threshold DC, USB Enable | MAX8903B/MAX8903E/MAX8903G 0.83x  087x 091x v
VvL VL VL
THM = GND or VL;
Tp = +25°C -0.100 +0.001 +0.200
MAX8903A/C/D/HIJINIY THM = GND or VL
= or VL;
THM Input Leakage Tp = +85°C +0.010 HA
THM = GND or VL;
MAX8903B/E/G Tp = -40°C to +85°C -0.200 +0.001 +0.200

THERMAL SHUTDOWN, VL, AND LOGIC I/0: CHG, FLT, DOK, UOK, DCM, CEN, USUS, IUSB

High level 1.3
Logic-Input Thresholds Low level 0.4 v
(DCM, CEN, USUS, IUSB) - .

Hysteresis 50 mV

VINPUT = OV t0 5.5V Ta = +25°C -1.000 +0.001 +1.000
Logic-Input Leakage Current (MAXB903A/C/D/HIJINIY) Ta =+85°C +0.010 A
e H
(CEN, USUS, IUSB) VINPUT = OV t0 5.5V

(MAX8903B/E/G) Ta =-40°C to +85°C -0.200 +0.001 +0.200
Logic-Input Leakage Current Vbcu = 0V to 16V Ta=+25°C 0.001 1 A
(DCM) Vpe = 16V Ta = +85°C 0.01
Logic Output Voltage, Low Sinking 1TmA 8 50 Y
(CHG, FLT, DOK, UOK) Sinking 10mA 80

_Drai Ta = +25°C 0.001 1

Open Drgln Outputﬁakage VOUT = 5.5V A LA
Current, High (CHG, FLT, DOK, UOK) Ta = +85°C 0.01

Maxim Integrated 5



MAX8903A-E/G/H/J/N/Y

USBHELUFPY 75 EiFH
2AE—t)Li+ DC-DCFt+—+

ELECTRICAL CHARACTERISTICS (continued)

(Vbc = Vuss = 5V, VBaT = 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
lvL = 0to 1mA
(MAX8903A/C/D/H/JIN/Y) 46 50 54
VL Output Voltage Vbc = VysB = 6V I " V
vL = 0to 10m
(MAX8903B/E/G) 4.6 50 5.4
VL UVLO Threshold VyL falling; 200mV hysteresis 3.2 V
Thermal Shutdown Temperature 160 °C
Thermal Shutdown Hysteresis 15 °C

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

Note 2: For the 100mA USB mode using the DC input, the step-down regulator is turned off and its high-side switch operates as a
linear regulator with a 100mA current limit. The linear regulator’s output is connected to LX and its output current flows
through the inductor into CS and finally to SYS.

Note 3: For the 500mA USB mode, the actual current drawn from USB is less than the output current due to the input/output current
ratio of the DC-DC converter.

Note 4: For short-circuit protection, SYS sources 25mA below Vsys = 400mV, and 50mA for Vsys between 400mV and 2V.

IREEERE

(Ta = +25°C, unless otherwise noted.)

MAX8903A/B/C/D/E/H/J/N/Y
BATTERY CHARGER EFFICIENCY MAX8903G BATTERY CHARGER MAX8903A/B/CG/D/E/M/J/N/Y
vs. BATTERY VOLTAGE EFFICIENCY vs. BATTERY VOLTAGE SWITCHING FREQUENCY vs. Vpg
100 = 100 ] s 45 3
9% L g % H 40 z
— g g _ g
80 Voo=5V : 80— o=V : L o35 L =
70 ‘ /// 0 Fydo! s /‘
= N // = Vpg =9V %I g 30 Vpar =3V
>;_/ 60 |-Voc=8V —] = 60 ) £ 2 / ‘ ‘
(&) .
Z 50 / Z 50 2 / /"\ N
S = /V\ o Vpar =4V
S - S 7 _ 20
E 4 v A/ Vpg =12V £ 40 % Vpg =12V g /
p4 \ \ S 15
30 /4 i 30 i = I
20 24 IgaT=0.15A —— IgaT=1.5A — 20 | IBaTT=0.15A IgaTT=1.5A » 1.0 l
10 | 1 - 10 I — 05 flser = 2k
/ VeEN =0V
0 0 0.0 ‘ ‘
10 15 20 25 30 35 40 45 50 10 15 20 25 30 35 40 45 50 4 6 8 10 12 14 16
BATTERY VOLTAGE (V) BATTERY VOLTAGE (V) DC VOLTAGE (V)
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MAX8903A-E/G/H/J/N/Y
USBHE LU 7Y 75 BiBH
2AE—t)Li+ DC-DCF+—+

REBEREEE)

(TA = +25°C, unless otherwise noted.)

MAX8903A/B/C/D/E/H/J/N/Y
FIGIENCY

MAX8903G SWITCHING SYS EF MAX8903G SYS EFFICIENCY
FREQUENCY vs. Vp¢ vs. SYS OUTPUT CURRENT vs. SYS OUTPUT CURRENT
16 g 100 A ] E 100 =TT | g
. 5 9 | ON= i S g 90 |- Vern=1 7 2
oM Y4 : % Vsys=44v | ATl AT g 274 g
= / E / AN 80 71777 :
= 12 / = / (| @ %u1 — / /
s ] 0
= |/ 4 £ i 3 /e
g 10 S 60 i S 60 /
N - /][], foe- v = LR T
| S / > y
e 08 Vear =4V 2 %0 VWA R HH— 2 % Vo =12V
e = L1 5 || N
% 0.6 Vpar =3V 1% 40 ﬁ Voc =16V %) 40 Vpe=9V
§ I / / > ( L > g i
= S YIS voo-ov AN
> U A7l I 0 LS o=t
02 N \Fj@:l\/Zka 10 / st Voo = 45V 10 //;: L
0 ! CEN:? 0 é‘“" L UL 0 4’ HH HHH“
4 6 8 10 12 14 16 1 10 100 1000 10000 1 10 100 1000 10,000
DC VOLTAGE (V) SYS OUTPUT GURRENT (mA) SYS OUTPUT CURRENT (mA)
USB SUPPLY CURRENT USB SUPPLY CURRENT BATTERY LEAKAGE CURRENT
vs. USB VOLTAGE vs. USB VOLTAGE (SUSPEND) vs. BATTERY VOLTAGE
16 . 140 " 80 .
NN n g PN
: CHARGER - : 7 g = 1
= | ENABLED ER1 : = - :
£ 12 = £ 60 7
= = 100 Z P
2 10 A & f S 50 //
= 3 80 S —
=X = / 2w
z N S 60 =
S 06 %] / =)
s \ = ) =
3 04 CHARGER || o 40 E 9
DISABLED 3 / =
02 2 / 10
J USB SUSPEND NO DC OR USB INPUT
0 -— 0 L L 0 ] ]
0 1 2 3 4 5 6§ 7 0 1 2 3 4 5 6 7 o 1 2 3 4 5 6
USB VOLTAGE (V) USB VOLTAGE (V) BATTERY VOLTAGE (V)
BATTERY LEAKAGE CURRENT CHARGE CURRENT CHARGE CURRENT
vs. AMBIENT TEMPERATURE vs. BATTERY VOLTAGE—USB MODE vs. BATTERY VOLTAGE—DC MODE
9% . 500 ; ; = 1200 ; ; o
P 450 |- CHARGE ENABLED E CHARGER ENABLED '
8 g IgaT SET TO 1.5A § o |BTSETTOTA g
. L z 400 | MAX8903D | Ing SET T0 2A E
= = | Vaar RISING = MAX8903A/C/H
2 60 /| £ %0 L € goo |VearRISING
S 50 P~ / el T %
] IUSB = VUSB
¢ 1 S 20 = 60
3 & 200 &
3 Viuss = 0V
= = o UsB £ 0
E (&) (&)
=z 2 100 20
10 50
NO DC OR USB INPUT
0 : : 0 0
4 5 10 35 60 8 15 20 25 30 35 40 45 15 20 25 30 35 40 45
TEMPERATURE (°C) BATTERY VOLTAGE (V) BATTERY VOLTAGE (V)
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MAX8903A-E/G/H/J/N/Y

USBBLUPS 75 BER
2A%— £ VLi+ DC-DCF +—+

REBEREESE)

(Ta = +25°C, unless otherwise noted.)

NORMALIZED CHARGE CURRENT NORMALIZED BATTERY MAX8903A/C/D/H/N/Y
vs. AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE SYS VOLTAGE vs. USB VOLTAGE
1.015 — = F 1005 - 50 M=o o
=9V, VAT = R £ CEN= g
Uss BAT 8 10 s 45 o -
=1.010 N : S 03 z 40 FVoc=0v z
2N\ g m o
= [
=100 N g 102 < 35 Vg FALLING W
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& \ 5 1001 8 30
Z1.000 AN 2 1000 S 25 N
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0.985 2 95 ‘ 0 —
40 15 10 35 60 85 40 15 10 35 60 85 0 1 2 3 4 5 6 7
TEMPERATURE (°C) TEMPERATURE (°C) USB VOLTAGE (V)
MAX8903A/C/D/H/N/Y SYS VOLTAGE SYS VOLTAGE
SYS VOLTAGE vs. DC VOLTAGE vs. SYS OUTPUT CURRENT, DC INPUT vs. SYS OUTPUT CURRENT, USB INPUT
5.0 © 46 T T T b 46 T T 2
45 § i Vusg =0V MAX8903J, Vpg = 5.75V Ig Vpg =0V, VBaTT = 4V g
' g : 12 45 : g
40 : 44 —— w MAX8O03), Vyss = 5V—T |2
_. 35 _ o —— —
= < Voo RISING 2 .3 A > SR £ Z
2 % MAXB303A/C/D/H,  MAXBIO3N/Y, = \ MAXB903A/C/D/H, MAX8903N/Y,
g 25 s #? Voo=578V. T Vpg=575V T g 42 Vuss=5V " Vysg=5V
2 20 L 41 | mAxe90sB/EG, 2 41 LMAXBI03B/E/G,
o 15 Vpc FALLING @ Vpe =5.75V 32} | Viysg = 5V
4.0 f 40
1.0 Ve =5V \'j\
05 Vear=0V | 39 1 E— 39 ?
: Viysp = OV MAX8903_, Vipc = OV MAX8903_, Viysp = OV
0 L L 38 L L 38 | |
0 2 4 6 8 10 12 14 16 18 0 05 1.0 15 20 0 100 200 300 400 500
DC VOLTAGE (V) SYS OUTPUT CURRENT (A) SYS OUTPUT CURRENT (mA)
CHARGE PROFILE—1400mAh BATTERY
VL VOLTAGE vs. DC VOLTAGE ADAPTER INPUT—1A CHARGE
6 o 6 O IAX8903A toc17 1 2
& ce | L] [ locSETTO 1A 7#7777 '
g : IgaT SET T0 2A
5 z 5.0 ——1 VBAT 1.0
/ f 45
s 4 VLWITH T VLAND DCDC T} 40 1 08
& NO LOAD AND WITH = 35 N\ =
L = N =
= 3 / DCDCOFF | FULLLOAD I} = 30 LA\ 06 =
S / (Vusus=5Y) || (Vusus=0V) = s =
Z : \
= L 20 BAT . 04
YL
1 VAT = 3.6V 1] 1.0 h 0.2
HYHS‘BH:‘ ﬁ“/‘ 05 | MAXB903A/B/C/GH
0 O L L L L L L L L 00
0 2 4 6 8 10 12 14 16 18 20 0 20 40 60 80 100 120 140
DC VOLTAGE (V) TIME (min)

Maxim Integrated



MAX8903A-E/G/H/J/N/Y
USBBLU PSS 75 EEH
2A8—t)VLi+ DC-DCF +—+

REBEREEE)

(TA = +25°C, unless otherwise noted.)

MAX8903A/B/C/G/H
CHARGE PR S 3A BIC/G rrERY MAX8903A/B/C/D/E/H/J/N/Y DC SWITCHING
USB INPUT—500mA CHARGE WAVEFORMS—LIGHT LOAD
MAX8903A toc18 MAX8903A toc19
5.0 0.50 ] T
45 0.45 v ’ SN O SR T T ) 20mV/div
40 Py B \\ 040 OUT [T Ac-coupLeD
35 0.35
=30 Yo \ 030 _ 5V/div
= \ <
=25 025 = et 1 1
2 B TN 2 LA L L L R
2.0 0.20 3
15 015 e e -
10 17771 MAX8903A/MAX8903B/MAXB903C 0.10 Iix W\/W\’ 500mA/div
05 I+ lysg SET TO 500mA 4 0.05 : . A R 0A
0 ||| serrooa | || 0 i b e Rers=do
0 20 40 60 80 100 120 140 160 180 200 200ns/div
TIME (min)
MAX8903G DC SWITCHING MAX8903A/B/C/D/E/H/J/N/Y DG SWITCHING
WAVEFORMS—LIGHT LOAD WAVEFORMS—HEAVY LOAD
MAX8903A toc19a . . . MAXBQOSA toc20
’ a BEEEEERE
| R ST 1] ¥ '-3---20mV/div
VSYS ool W W W W T W /5\%[?(\:/6%\{:&[) VOUT ST AR SO M AORN: YN NI FON : M | AC-COUPLED
Vpg =9V, L=2.2H o4 b : : : :
’CSYSZZZUE ] | . =y s ]
Rsys = 44Q HoE ¢ i : : ‘ o | 5v/div
Vix Hhw- oo g+ | 10V/div Vix - F OV
ov
1A/div
: 0A Ix ik . Y
©  Reys=5Q
o h ks i i " H i i i OA
1ps/div 200ns/div
MAX8903G DC SWITCHING DC CONNECT WITH
WAVEFORMS—HEAVY LOAD USB CONNECTED (Rsys = 25Q)
IMAX8903A toc20: . . MAXB903A toc2
v P L ‘
: ] 3.6V BTG T SRR (VAL i
Vsys 50mV/div Vsys T — B e 2V/div
L. S R o W N MY AC-COUPLED sl NP S . S WY TP ...
Vpg=9V, L=2.20H o g Inc : ——T ;
- Coys=22)F, Royg =5Q . 1ot ' f S STTIE HTMA .. S0omAvay
CEN=1 I S ; o
o -+ fosi o iy 10V/dliv 4.A freerprent
Vix : 1 A W W 75m I 500mA/div
b e o e o luse |00 - A
: N -IgaT = CHARGING
IgaT  [-335mA /\ e : 0A
Tt wwwa 500mA/div
AVERTE YV 1A/div A - A
H H H H H i i OA n : n i I i
1ps/div 200ps/div

Maxim Integrated 9



MAX8903A-E/G/H/J/N/Y
USBELU7F 7Bl

2A8—EVLi+ DC-DCF+— S+

FEBEREESE)

(Ta = +25°C, unless otherwise noted.)

DC CONNECT WITH NO USB
(Rsys = 25Q)
MAX8903A toc22
36V t 384V ;
Vsys R I ik g 2V
Logey. 34V T ¢
VBAT S “ 5V/div
ssadsadi Cpg Togs i J
CHARGlNG;CHARGlNG 85[]mA ,
t Y 4 p 1A/div
0A : /éc/ !
oo ‘ e SRR
! toclgar= CHARGING
lgAT 5 S e 5
T44mA BATTERY 3> B
""""" " CHARGER ™+ - 1A/div
(SOFTsTART A
400us/div
MAX8903A/C/D/H SYS LOAD TRANSIENT
MAX8903A toc24:
T LA 2N | it At A tid 1
Voys | MAxegosA | .
L=2.2uH :
[ Covs = 10pF ™ i
Ripc = 3k (2A) : 1A
"DCM = HIGH: 7 -
CEN=1 :
Isys o : _
: . 500mA/div
; - 0A
100ps/div
MAX8903G SYS LOAD TRANSIENT
MAX8903A toc24
’ A
' 43050
Vsys 50mv/div
Csys = 22uF
© Ripc =3k (2A)
 DCVI=1
Isys CEN=1
: 500mA/div
; 0A
100ps/div

10

Vsys

VAT

Vsys

Isvs

Vsys

Vuss

luss

IBAT

DC DISCONNECT WITH NO USB
(Rsys = 25Q)

3.68V : 3 5\/ :

MAX8903A toc23

2V/div

<

36V 0.

5V/div

‘[ o= CHARGING

850mA - b 0A : 1A/div

1A/div

40us/div

MAX8903B/E SYS LOAD TRANSIENT

" Rpo=3kQ (2A) :

MAX8903A toc24t
U \IAX8903B :
<. Vpg =105V
D L=2.2uH R
L Cgyg = 22UF o teeneteeilen]

ILCM:HleH S )
] CEN=1 4305V 20mV/div
1A
500mA/div
0A
100ps/div
USB CONNECT WITH NO DC
(Rsys = 25Q)
MAX8903A toc25
36\/ - :. & 23.75V 2V/diV
35V 5V
: » ] 5V/div
_“j‘":CUSB )
), CHARGING 3~ 475mA
¥ fﬂ_/f h 500mA/div
14:4mA: BATTERY i > mu 500mA/div
ol CHARGER -t -
0 SOFT-START -330mA
400us/div

Maxim Integrated



MAX8903A-E/G/H/J/N/Y

USBELUFPS 79*ﬂﬁﬂ
2AE—E/NLi+ DC-DCF+—=/

FEBEREESE)

(Ta = +25°C, unless otherwise noted.)

USB DISCONNECT WITH NO DC

(Rsys = 25Q2) USB SUSPEND USB RESUME
MAX8903A toc26 MAX8903A toc27 MAX8903A toc28
[ &3 [ ] 2
: ov ov
y SOV b oy Vygys e 3V oviav  Vusus ﬁ e . s 5/l
SY8 s M ‘ Cuss 1
I SO i ] CHARGING *
5 : & 4 R . t .
e [T ‘ CTR s - | soomai | f 500mA/div
celenatiadnd : USB ‘1_
475mA : . ; : s Dokt R 36V, 38V 36V
- j soomAvdiv YSYS [ i VsYs T == 2v/div
|USB N 2 2 . i 3 4 :F 2
AT [ -gomA T aama ] soomaviv ; lga s
: o lga ’475WA/ 0A 500mA/div OA~ BATTERY o 500mA/div
: ’ SOFT-START :

100us/div 200us/div 200us/div

i ¥ 25 AA
U 2 Hae
1 PG 27y TIO OO 4 REHENF ¥ RILMOSFETRD/ND—J 5> R, 2DDPGHFIIAST
’ MEICERLZTNESEY XA

DCEIRAN, DCHSSYSICRAAZMIET DI ENTEE Y, DCIFACT Y TH EUSBANDES %
34 DC HR—bLE T, DCERFIRIE. ERATDANEBRICHEDTDCM, IUSB, F/FIDCICLOTHESN
’ T, R2ZBWL TS 2DDDCIHFISHBITHEICER L ZITNSEY I A, RIE4L.TUFD
€SIV oA T EDCEPGEICHEREL TS0,

ERANBOERGIRE— FRE, OV I/N\(ICTDE. DCANEROFIRMEIZIDC-GNDE D
Eéhi@% Oy oO0—IlddE, DCAAERBIRMEIFZIUSBOD Y JANTHRESN. HERFT

5 DCM 500mAgr:L;t1OOmAnzéﬁizngm H1ICRTESY. DCMEDC (51— R)DBICRERS A 74— K
hHYET,

6 BST NAHFA RMOSFETD R Z A /N&EF, O 1uFDEZ I v oA T TBSTZLXIS/NA /XA LTLZE

7 IUSB USBEAFIFRMEDEEAT. IUSBZO Yy IO—ICERENTDE. USBEAFIFRMEIZ100MAICERESI L
F9, IUSBEO YO/ ICEEIT D E. USBERFIFRMEIFS0OOMAICEEESNE T,

o 5ok | DC/ST—=OKitA. DCEERBANDBEE NG E, 7UF 1 TO—DA —F VHARO—ICHBIS N
9, DOKIZFFv—2vh T4 —TILCENAN)DIEETEZ (L L EE A,

9 VL O>w2oLDOH A, VLIE. MAX8903 MHEREIRICHEE L CBSTA VT A FRETSLDODEL T,
TWFOEZ 2y oA 73 %ZVLEGNDRBICEHR L T /20,

0 o REHAV—DBHEAN. CTEGNDED YT H (Cenlc k> CRRRES LU FHAB I 4 b5 A

V—HERESNET . GNDIERT 2L AV T 12— TIUIBUE T,

DCEARFIFRMMDIREAN. DCMA O Y T/ 1 DIFE. IDCEGNDBICEH(Rp) ZE#H L T,
2TV TITLF 1L —IDERFIEEZO0.5A~2AL ;.ﬂzbé\t?o

12 GND 722 K, GNDIZRBREIEBRADE./ A XI5 FEHR T,

11 IDC

Maxim Integrated 11



MAX8903A-E/G/H/J/N/Y

USBELVU P TS EBE
2A8—EVLi+ DC-DCF+— S+

imFERBA(RE)
SmF B HRE
13 ISET REERLEA, ISETECNDEDEIM(REDICE D TCRRRBEERERALAICEELF T, FMRAE
BRISBREREBERDION T,
14 CEN F =1 %—TIVAS, CENZGNDI IR 9 D&, EREAERNDCE/ISUSBICE RSN T\DIBE, /NYTUD

B 37— INIBIET, VUG T DN EdNICRE DL, N TUDREBLT A E—TIUIRIET,

15 USUS USBT AR R AN, USUSZO D W I/N\A|ZERE) T ©EUSBT AR FE—RIZEKW, USBERA
T15pAICERIRI L. SYSHBATICHEI CHERENE T,

H—I XY AN, THMEGNDBICEDERERBMNTCO)DT—I X5 &KL T ZSl\, T—IX5D
16 THM +25 COIBMEICE L VMEMATHMEVLE ISR L TS, T—IXYARY bEBFOT—ILED

FIRMENCHDE. RBIIT AR FEREYET, THMZGNDICHEHRIT DL, T—IRYDEREE T —
=TI UET,

USBEIRAT. USBIZ100mAZ /zI3500mAZSYSICHIERTAET T, 100mAZ7=(F500mAIZIUSB

17 usB O W IANICESTHREESNET, 4.7TuFDES 3 w:/%wmusacemwﬁ LT,

. T | ZAN MR FRELBRERBNET T BMI/ YT USAV—HRTTHE, FUTATO—D
F—TU KA VHAAO— s E N E T,

i Uok | USB/YD—OKitin, USBILERBANDREENEE, 707 1 TO—DA—T > LA VitifidA—
BN T, UOKIEF ¥ — 1 hT 1 £— T ILCENAN)DEESTHEL L Ao

Ny T ), B—ILDLI+/NY T UICEEL TS ES L, EBLERNIDCE/ISUSBICHFET DL
20 21 BAT INYTIISYShBFREBSNE T, DCE/IFUSBEIRD NI NEFE LSS, IIISYSAR

’ ANERFBEZBATI\DIHE. BATHSYSIHREL 9. 2DDBATIHFIIANERTHEE IS LA
TS A

Fr—IvREHA, NV TUNBERBI I FHRABREDIBS, 7074 TO—DA—TV LAV
HAMO—(CBHENET. ZOMDIFE. CHGIZ/N\A 1 E—F X TT,

22

@)
T
@)

$ 27 LBEE S, DCEFUSBAERTHRIMNES. £/IISYSAFNANERSIRBEL Y AZ | SE.
SYSIZMEBDSOMOD S X7 LEF A v F&EL CBATICERENE T,
DCE/:ldUSBICEEBBENGHT BE. SYSIEVeyspealcHIRENE T, ~ 27 L& (Isys)HDCE
23, 24 SYS  |/l3USBEREIRELERZDE. SYSIEBATEIS0MVAES LE1L— hENT, BBAHE/NYFUD
WHDSSYSICH—EZ LT,

XSRE/2IIXTROES = w2 A7 L TSYSEGNDICERG L T S, SYSOIYF 14 (Ceys) DR
NHESEEICDNT I, RE6ESBL TS, MADSYSHTZENSCHEICERT IUEN DI ET.

7TOMQDEFRIELEAN, ZT YV TIIVRAA VT U 5EIXECSEICHERELE S, 2TV TII L+
25,26 Cs L—&0 7T/0)i‘5’\ CSESYSEIZIFTOMQDEREHEMOSFETAEREL £, Z7 Vv TFU > LF1
L—o0F T DI5E. REBOCSOMOSFETAZ ZIC7%E . SYShoDERNDCICRD ZEMHEENE T,

(U505, 595 IXECSHICERELE T, 2DOLXHFIZSEBCREICERL BT
2728 nAN FYIE =78

IOZR=Z R/ Ry TOZR=Z R/ RAEGNDICERLE T, TORR—ZR/Vy REFRLTE,
BURIHRFOELWIT S Y RAREICEDDIITRHI EEA.

12 Maxim Integrated




MAX8903A-E/G/H/J/N/Y
USBH LU 7Y 75 BiFH

- o
2AE—t)Li+ DC-DCF+—+
Y Y Y
.
L _l
" pg X BsT| | cs
DC POWER p MAX8903_
MANAGEMENT _—l_j:[' L o
G * ¥ * > 51 o a SYSTEM
ADAPTER IL I — ¢ R et
- oK Lis BATTERY IT
PWM CHARGER A ISET
STEP-DOWN - AND SYS LOAD SWITCH
o REGULATOR -
) CHARGER ‘{
}‘ CURRENT- L BATTERY
SET VOLTAGE = CONNECTOR
INPUT > CONTROL BAT o
LIMIT . < + al
= I BAT-
USB POWER 1
USB U MANAGEMENT p—
i dg THM
1 [ MONITOR - -
1 T (SEE FIGURE 7)
= PWR
K CURRENT- " .
LIMITED THERMAL
TR VOLTAGE REGULATION
UOK REGULATOR T
CHARGE CHG.
SET - TERMINATION >
INPUT - AND MONITOR
LIMIT
I 0C
DCM .
DC MODE ——|—& o
CHARGE >
usg S00mA 1058 INPUT AND TR o
LIMIT |_ CHARGER .
100mA CURRENT-LIMIT 1
usp USUS SET LOGIC T
SUSPEND =
I o
DC GND
LIMIT ep __|_
K1. 272023y 7Ovod4705 A

Maxim Integrated
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MAX8903A-E/G/H/J/N/Y

USBELVU P TS EBE
2A8—EVLi+ DC-DCF+— S+

Rpy
4100k
ToVL
1
PG
2
q[ PG e _ FAULT
= MAX8903_ &> outPUT
4.7MFT o ook 122 > USBPWR OK
ADAPTER E ° = |2 o bGP OK
L 4] bc -
— — |2 CHARGE
6 CHG ™ INDICATOR
Cast L] o1 F
0.1uF 7~ 27 LX - 13 Riser
28] Lx },
41 Rinc
L IDC
1M x5los = =
(SEE TABLE 5 FOR svs | 24
INDUCTOR SELECTION) 26105 . * = [gASJSTEM
SYs | 23 I(EETABLEGFORC SELECTION)
—I_Ai SYS
UsB ‘i [: =
_ 17 ] usB BAT | 21 _
E VBUS E CUSB—L ot | 20 —T—CBAT + 1-CELL
[GND> - 4.7MF—_|— 10uF IL|+
; : P= T - =
----------------- 70 06— DCM
L
OFF 14 =
CHARGE ON — ™ CEN :‘(T)kg
500mA 7 THM
1oomal— 1Us8
NTC
USBSUSPEND —) 15 0 10k
10
6 ] cT GND
016uF T~ JEP_ —

2. DCEUSBICRI# DA 5 %= ERT DBET7 ) r—2 3 VB
[E] 38 55 B8 USBRBAN AN D/NY T UICKBL. USBBRA S

MAX8903_l3. [& L &5 E (DDCEES & USBA ;;gffg;gﬁgfij?;f;??%hgf%ffg;é
DISVAHDTF AT IVAAF v+ —2+TT, ZDICIE. = : RE/E L

‘/Z—?A%ﬁr ELANSF v S DENES AT LBFERE—III/NNy T USRI NE T,

BET 5. SEE(16V)AADDC-DCRF v T4 MAX8903 [FREDS0MQDMOSFETAERL T, /\V
3//\—9%1?*2_’{(,\533‘0 2Ty TEE A IN— TENBERE CARTEIBABEITDIELTE
FlE. RAF A ISYTFY . FEIEZOEEOMES T 9. ZORAVFIE. ANBRI’BEFICKEDIZIEE
ICEAAEMIELET, Ny TFBBREEFERL T, BEEROE—UZTR—
FIBZEICHRIBET,

14 Maxim Integrated



MAX8903A-E/G/H/J/N/Y
USBELU 7S 7% ﬁiﬂﬁ

2AE—tE)NLi+ DC-DCF+—

Rpy
4 X100k
TOVL
1
PG
2
Pe o |8 _FAULT
T | — Cnc MAX8903_ @ output
: 4.7uF oK 2 » USB PWR-0K
PovaUs —b 3] 0C
i | 4] oc ok |2 > DC PWR-OK
P T e 12 . CHARGE
o 4 ) _I_—6 BST }7 INDICATOR
! ! BST —
; D+ 0.1uF 27 LX o 13 Riser
GND 3 28] Lx }»
: = 11 5 g
L1 L I
o slos = L
2 CS o SYS | 24 e » TOSYSTEM
4992 Cors LOAD
(SEE TABLE 5 FOR svs | 23
NDUCTOR VALUE —I__‘ T EE TABLE 6 FOR Csys SELECTION)
SELECTION) Ai —
17 | uss BAT | 21
USB L RAP™ + 1-CELL
DC MODE = BT | 20 10uF
ADAPTER 5 T Li+
DCM = uE
- OFF — "
charae onL— = CEV i
500mA 7 THM
e
NTC
USBSUSPEND — 15 i ko
10
cT GND
Cor —— |

0160F T~

M3, 2 5B x U & &/c3MDDC/USB—M A+ U 5 A ERY DIFET T r— 3 VERg

K1ICrgTEBYI, ZOICIE. T—IRAFEZH. T
WhIAY— FY—29RAT7—F R, BXOTAHILH
HONMEOEBEF VY —2vvERATNE T, .

USBEDCO™MmAICI T BD/NT—0KESEMHEATLNET,
AZDREBER. ANEREIE. ZDJIUE—TR@/ZTA
BEEXECRTLEBEEEZLEITS-HICKRENMEBIND
BENCE DT, JLFIEUTFAAMITFSNE T,

MAX8903 |d. 1 BEEN+100CEBADE. RRE
EREHRELCSWEBEREEREB COBBMAERE
F9,

Maxim Integrated

DCAN—ZEERTUIAfFE

AFv IO LF¥1iL—%
EELBDCANNEHXETDEUSBOBREREIIF TIC
B SYSELUONYTFTURERDERIE. DCHS
BEINDBRARBRDAT Y IO LFaL—h5
HigEsnE g, N TUBENREI AT LBERID
VSYS[\/”N);&_ﬁ_ZtL\ét\ REDEIHEEE T DIHIC.
INYTUFv—DvIE AT LERE/NY T IICERL
F9. ATV TIIVDLF1L— 3 iRA > ML
IDCTERESINDBRARAT Y I HHER. ISETT

15



MAX8903A-E/G/H/J/N/Y
USBH LU 7SI 75 BiBH

2A#—/Li+ DC-DCF +—+

F1. B2 S UR3ADOARIFERRDY X

(Flgggnlli’so;li'lﬂ) 3) FUNCTION PART
Cpc, CusB Input filter capacitor 4.7uF ceramic capacitor
CvL VL filter capacitor 1.0uF ceramic capacitor
Csvs SYS output bypass capagitor 10pF (I\/IAX8903A/l\/IAX8903C/l\/IAX8903D/I\/IAX8903H/MAX8903J) or
22uF (MAX8903B/MAX8903E/MAX8903G/MAX8903Y) ceramic capacitor
CeAT Battery bypass capacitor 10uF ceramic capacitor
Cct Charger timing capacitor 0.15uF low TC ceramic capacitor
Rpu (X4) Logic output pullup resistors 100k
THM Negative TC thermistor Philips NTC thermistor, P/N 2322-640-63103, OkQ +5% at +25°C
Rt THM pullup resistor 10kQ
Ribc 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
HESNDIBRARBEER. BLURSYMRED3IDD F9, ZDEDIC. AVFOIRDY) Y TIVERISEIS

— KNV IESICEOTHEEINE T, B/)OER
HEMWBETDTA— RNV IEBSHA T IIDFEY
HAOBRZFHELET T, COARIT/NY T UREDHE
BENHEZR/NMNIL. RIDIUATLEEDENT.
EDEDBEFINZ VI MEE/NNYTUARNT S
ZENHREICHEUET,

Ny T)EENVgysunZE FTEDE. Fr—2wIF R
LBEZNYTIICUMCESELZFE A, VX T4
BHEVsy)ldH4ICREND EB I VsgysuinEH S MM
EEIVET, Ny TUF—2v I EMILIS/NY T D
BEREHMELEZI, VSYSI\/HNL; MAX8903_d
IN=23ICEDTI.0VEIE3.AVDNTNAIIERE
SNTNET, K6AESRBRLTLZE0,
INYT) ﬁWSYSM|NJ:LJ £EE0MVELKRESNDE. 2R
LBEA/NNYTFIICEREINET, D& NyT
DRERBEARNZTY TIIAVN—5%EFHIEL T,
BESNI-EBRBIPRE S DR %%xﬁ%”ﬁﬂf@@ﬁﬁﬁﬁ
JEENBEDICHEA VIO TERERELE T,

DC-DCR 7wy 7F o HI#EAR

BROEXT O IABBRPWMHIEHERIZ. &RV
FOEMEBRIT/NSIEIMIITERRETREICLE T, =/
DANEBRZEZREETDT 14— RNy IHIEESIE. 1~
FOIRNOE—VEREBBEROHFMBEZFIEL T,
)y FIVERIE. NESTAMHZEIEE DL DICHRES
NEZd. ADEENENBEEDESEZTETIDE.
ZFIRBNRNMIBOTERBICKENTI—T 494
IERY . AMHZBEISER S NE B A, TDBA.
> hO—ZI3BNNOATEBOE—JERLF1L—
aAVERHLET, @K%, A DBENSTETEN
D7 BB & B D TAMHZDENMED R BT BE/LIH S, O
FO—ZIIBNDFA VEFEORERLF1L—FERY

16

HRELRUNS LAY FREDEEISIFLTSYSDY J
TIVEBEMNELBIET, Uy TIVERIS. ANE
}sctUﬁﬁ%&t:fiﬁvt%i&%ﬂﬁ%ﬂ%d\é<3‘%>ck9
ICEELE T, LD L. ENTEHERBRIIENESRHAFIC
SO2TNK SN EIELET, FEBFERMEIZSRL
T2,

DCE— K(DCM)
R2ICRT EHY. DCAAIBACT F T 7 (BK2A) &
USB (B R500mA)D@EAICTISLE£d, DCMOT Yo
ANBENAICBETDE. DCAAIT TSI TYE—RKE
5v) . DCANERFIPRIE. IDC-GNDREDIEFER pe)
THREITDIENTETET . RpcDEtEIFIUATDRHIC
EDWTKRHTL 20,

RiDC = 6000V/IDC-MAX
DCMOD I ANZEO—ICRET DE. DCANERSIR
[FIUSBO 2y I AN TEERE S ND500mAZ /=13 100mA
ICREBTEERESNT T, IUSBOD Y I ANZE/NAITER
EIDE. DCANBRFPRIZIS00mAIZE Y. DCAA
ERTYTIOLFa1L—552BLTEREZSYSICH
W¥LET, IUSBOD Y I ANZO—IIRETDE. DC
ANERFBEIFTIOOMAEL Y £T, ZDT100mAE—
RTIE. ATV T LFaL—FIEHTICHY,
NAHA RZAYFIZT00mAERFIRDOU Z7LF1
L—5&ELTEELE T, UZ77LFaL—5DEN
FLXICIEHR I . HABRISA T O 5EEDODTCSH
KUBRBICIISYSAEHisSsnEx 9,

DCMImF ISR RT EBIFAF— RERBE L THY.
DCAEDLEA T, BERNDCMAOARBEESY 17— R
ZBDOCDCANITHENDDZEF S 2. DCMIZDC
FVEBNWBEICREITEIENATEZEA. B3DE
BiI. BARAHNDCMO OHNESY 1 F— RZED>TDCITHR
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MAX8903A-E/G/H/J/N/Y
USBELU 7S 7% ﬁiﬂﬁ

2AE—tE)NLi+ DC-DCF+—>

N2D%EFE L T2HDDCMD > > T ILIEMOSFET & i
Z#RL&ET, M3DEECEVvA7O7O0EY HAH
MOSFETDZ — b Z W\ DTHEDK D HERREICE BEES
JHIENTEZET,

M3ICRT KD TILEEMOSFETEDCMIC#E K L 7=
EnafhbuilLT, vroO070t Yy ADDCMAA
EBEIICIMQOIENERBAT D AENHIET, 257
22 EICEDT. v/oO70% Y HIIDOKEH A& &G R
gEE 2V DOKAY N DESDCMIZEICO—ICEDZ &
HMREESNZE T, DCMADCE W HENWEREICEFH: N
=BEIE. IMQOBEIERA. DCMASRES 1 7 —
REBLUTDCICHUAZ TERNEANDDAFEL T,

USBABZ—UZ=7LFa1lL—%

EERBDCANN LB CTEBBUSBANNEFET DL
SYSICWH T DBRELO/NNYTUDFREIE. USBHS
SYSICHERSN/IEROY T 7D MDY ZF7LF 2L —5IC
FoTHiEENE T, SYSOLF 1L —2 a3 BRI,

DCAANM LB NDEE LA LFEZRL 9 (K4
ZZR)e NUTUF Vv —IvIIRDDOFNBEELER

NHDSYSHOEEL. RRDIFBUSBEARZIEBAD
ZElFHhIEF A, USBEDCOBANEERKIZE. B
BIIDCANNSDAHABMENE T, BRADUSBANER
i$. IUSBAZ DO DY ZREICL D TI00mAD & /-
II500mMAICERESNE T,

EBFEE=-4H(UOK. DOK)

DOKIgA =T RLA>DT7 o T« 7O—HAT. DC
ANDOERIREZRLE T, USBIRFICEBRNFIELL
JRRET. 4.15V < Vpc < 16VDIFEIC. DCOEIRISIE
BLAEEIN, DOKIZFO—IZEFEIENE T, USBEEL
EEBEIZBET. 4.45V < Vpe < 16VDIFEEICDCOETR
BEBEEAHBLESNT, DOKIZO—ICEEEENE T, USB
BENGFELCWTCR/IDCEENKEWNIE, MEBEIR
BOLUBOSNEERDRILICKILEE T, DC/XT—
OKHADHEEEREE LEIMEEIF. DOKZET TV R
ICEHEL TS0,

VSYSREG
VBATREG

MAX8903_

IeaT X Ron
VsysMIN

VEEN=0V
Vpc AND/OR Vysg =5.0V

Maxim Integrated

UOKIZA =TV RLA>DT7 0T« 7O—HAT. USB
ANDEFRIREERLFT, UOKIZ. IEEREEEHNUSB
Liﬁﬁéhfb\éi%@(,:[l—t:ﬁ‘) g?o 4.1V < VUSB
< 6.6VDOZBE. USBERIFIEE TY, USB/NTJ—0K
HAOEEZLEE LB WNEEIE. UOKE TSV RIHES
LTSy,

#HiEEREm., USBH ARV R, BLUFv—2vh T o
T—TJIDIFEE. UOKS ZUDOKEIRIETIT 4 TD
FZT9, DOKEUOKIIORIERICT DI EHABET
12D/ —0K (POK)HAZER L E T,

FAIRR

SABEN+100CEBR 5 E, HMEIREBRAANER
4IIREE5%/CTERBLT. +120CCREBH%
OMAICLE T, Y2FLBRELNNYTUDHELYL
BREINDIH. AAYU I VINSYSOEHELEET
SHBHIC. NV TUREBRIIOMAICERS NET,
EOTRBEIRTLANKSIC. ZOE— RTERED
BTREBEEL T E—TICEY ET, BAEEA
+120C&#Bx D&, DCEIZUSBASEBALTSNS
ZEIFTEL L VaysldVpard W EE0mMVANE < LT L—
SnET.

AT LEBEDINEX
DCAZ
DCANNSRET DIHEE. N TUNERNZT L

BEEZBATIDE, SYSIINYTUICEGEEINE T,
BRI, RRDREMETSYSE/ Ny T DEHFICHRE
INF9d, ATVTIIOENERBEETF Y —2F
BABREIIT A — NN YIZEFEATHY ., KUMhSh
ANBREERTDERI—THEI-ENdDZ EARET
L& T, DCHhofEEB T DIEED I DHFEDH RN, SYS
EBATEHDEBEERTHENTHDI=H. BHEBEN
ATV TTILFIL—IDOMRICEDTIIITRED
ZETY, Ffes bz MINYTIIZEDT
RN B ENTE. I DSYSOEEDENAT/IME
ENFY, DCEBKXUVUSBANIDAEALNEETHDIEE
IIDCANMBESNTANBRZME L. USBAAIE
BN ET,
INYTUDREIRTIDEF v —vIEATIZRKY.,
SYSO&amERIIDCANMOMIGEINE T, SYSEEIL
Vsysreghe LFal—bEnEd, NyTUNBEED
ZDJ)E)DF&TTRTT%& Fr—IvIIBUA Y
128U FET, BEERMNANI I VIEEBZDESYSIE
INYTBEITET L. 50mQMDSYSEBATEDPMOS
AAYFHANIBOTCREBDEFGERIMEIEINE T,
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USBHL U P75 BilEH

2A8—EVLi+ DC-DCF+— S+

RK2. AHUIvsoHREOI YYD

DC STEP-DOWN USB INPUT MAXIMUM
POWER SOURCE DOK | UOK | DCM*** | IUSB | USUS OUTPUT CURRENT LIMIT CHARGE
CURRENT LIMIT CURRENT**
Lesser of
AC Adapter at DC Input L X H X X 6000V/RipC 1200V/R|SeT and
6000V/RipC
Lesser of
L X L L L 100mA USB input off. DC | 1200V/RisgT and
input has priority. 100mA
USB Power at DC Input Lesser of
L X L H L 500mA 1200V/RisgT and
500mA
L X L X H USB suspend 0
Lesser of
H L X L L 100mA 1200V/RIsgT and
100mA
USB Power at USB Input,
DC Unconnected No DC input Lesser of
H L X H L 500mA 1200V/RisgT and
500mA
H L X X H USB suspend 0
DC and USB Unconnected H H X X X No USB input 0

CREBRIIANEBERFREZBZDZLIITEEZ A SYSOBATHIANERFIREZEBANL. REIEAREBERLIE

NELBYET,

*RNUSRT ESWUDCM (7 / —R)EDC (Y — R)DBICRBDRSY A F— Khid &9, DCMDL NI ZUPTHRET 2HENHD

1BE. B3DELSICMOSFET&f#E S THERL T I2E 1,

X ==

BENADFIREBEZ FEDSE. SYSEBATERDZ A Y F
IBUA VI E T, EEBDCANEBRN S SN
BEH. BOMQODOPMOSH A B E T,

USBA A

USBANNSFET DIHEIE. DCASIDRTY T oL
Fa1lL—#I3F 71278 USBESYSEED!) Z 7 LFa1L—
I ATLFEEL TNy T ERELE T, /NyT
&N T LBESYESITNUIE. SYSOEEAY VYT
DICERSNE T, 2DIBE. USBAAN'SYSARIZIEES
L. BADHFBUSBERZBAERY .. RO ICHEIGH
BERBRNHDIBEIINY T ERELFT, BTV
DIV MINYTUICEDTIRING D EMTE. L
SYSHOBEDENARIMEENE T, /NY T DFRENTE
TIINEEFv—2v T =T ILDBE. SYSIE
VSYSREGL: LF¥ail—hrEnZFzd, USBEDCAHDES
NEERISES. BRIIDCANNODAEREINE T,

USBH XY |

USUSZ/NA ICERENL . DCMZO—ICREEN 922 &I
FOT. RESIUSYSOHEAWZF T ANER
A TOPAICERRI S NTUSBT AR RE— RIS L
9, BEICDONTIE, R2Z2ZRLTLES

18

FEEA *— 7 IL(CEN)

CENA'O—Mi8E. Fv—vI374 T, CENAY N
DIFE. FYv—IvI3A T T, CENASYSHEAICEE
95 EIFHY)FHEA MAXBO03 DRV — ~/NDJ—
BIREERD. RERIOT7Y T/ T UERD/NY R
A7=@RICERLEZIDCT. BLDIUXTLTIE, X
FLAOAY NO—ZEBIvr27O070yHH)HFv—
v ETFALE—TINITEIBEIIHYFEA, ZDEK
SEHERRTIE. CENIZT SV RICERITDZENTE
%9,

VI2bhR5—=}

USBEX/ISACT F T BREDAREMDRAE LD
AREMNHDAN NS DTV b EMIETDIHIC. A
NBERELVURBERDEMRENFIRI NI T, A
BENEETCTHDHBE. SYSEBRIIEONSRE
SN/CEARBIBRMEE TO0ps (typ) THRAICEFEL T,
Zhid. DCHUSBX W EETERICHK D/z5E. USB
M SDCABICEI W BH DRIICSYSERBIRMEA R < 1C
COICETIDIEERBKLE T, HDRA 2 KIT,
SYSIZEFZNMULETR— M2 EATEJICBATIC
MIBHIET, BAT/\UDt)Jgi‘JVSYS < VatDBE

Maxim Integrated
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USBEL U P 75 BilEH

2A8—EVLi+ DC-DCF +—+

ICEEZWE T, TDALY 3L BIESYSOOV T4
DRESESYSERFDEETY, ZDHE. SYSOER
HIRMEIFEONSHREBRL NIVETHRLAICEFL.
SYSHEFmERNFZEEBRHVBLATTHDR. SYSIS
BUBEZEYR—MLET,

Fy—IvhAUICEDE. REBERISOANSISETDE
FTMEEXT1.0ms (typ) THRAICERLE T, FHRAIEEND
DRFTEICBT T DIHE. ANERNUSBEDCETHIY
Bhoiaa. HXUIUSBOZDY I ANICEDOTUSBRE
BRN100MAN S500mAICE LT DIHSICEHREER
YT RRT=hLET, LHL. RAMYTFZRERLT
RiSETM'RAZ(LLTZIHE. di/dtDFIRIIH Y FE A,

NYTYFv—T+
EFERBANBELNEFEELTLDES. Ny T Fv—
Tvid. ISET-GNDEDIEMICE D TRESINDRRTT
BERTCNYTUDREBZITSS>ELZT, ZDHENE
R|SETL;DXT®ﬁT§+§ LTLES,

RISET = 1200V/ICHGMAX

RBEAOER

ISET-GNDEIDBEIL/ Ny T REEARZRL. /NY T
EREIOEREZERI DICHICHEARRETT, 1.5V
DEREIIERDZEREBARZRLEI T,

BEICIGL CHREERISEEBNICOHD LT, SYSEEN
BFIDZENPBLEENET, LA 2T, NyT U
[ETO0OMAZ 72 IF500mMADUSBA N DEEN Z B % D IR
ETRE=NDZLdHL,. FACT I T5 2 BET
ICI2Z&dbIETA. REZZRLTIESN
VBATfJ‘VBATpQ%—F@ét}'V_:/'VLi%ﬁsﬁtﬁ%%_ N
B RSHBLENYTDEENEET DT, &
ABERBEEDIO%T/NY TUNREESNE T, /\Y

MONITORING THE BATTERY
CHARGE CURRENT WITH Viger

Viger (V)

<— DISCHARGING 0
BATTERY CHARGING CURRENT (A)

1200V/RiseT

X5. ISETEGNDEDEEICK D/ VY T REERDER

Maxim Integrated

%ljﬁlj_iﬁ‘\/BATREGL:Ebtﬁ%%/ﬁﬁ\ﬁkﬁ%%/ﬁw
10%ICETTDE. Fr— v IdFRER 7 (DONE)IKRE
[CAWET, NYTUBEMNTOOMVETTDE, Fr—
DY IIREREY M VI ZBBELET,

EDRT

REEANKRTZL YAl R(gr)ICETLTH

DF v —TvHBEE— RTHDIEES. REIITTTY,
B3, BNBBO Ny TATVERB#MKEL THOFRE

DONEMRREICAY . FEIFELELET,

ANERBIBEZIIRHRDBERE L THREBERN IterM
FTETTDE. Fr—2vISFHEDONERREICIIA ST
W EITERLTLES . F—2 v H'FEEDONEIRRE
[CADI=DIIF. ﬁ%@iﬁfﬂTERM%—F@'D—CBU\ Fr—
DYHBEE—RICHY. LIEAN IV FITFE
UL REBREBTSETLVEROWBELNH Y T,

FERBLD

FREHH(CHG)

CHGIEA—T > RLA4>D7 o747 O—-EHHT.
Fr—CvOREZRLET. NV TUFv—2vh
FRABHIURERBREDIHBE. CHGIEFO—TY,
P—IXZICEOTFrV—IvANRE T ARV RE—R
IC7 2155, CHGIIN\A 1 VY E—F U RIZIEUET,
YAoO70t v P)EEBICERT DB, CHGEO
DY OIOBREEDBIZTIVT Y THIn&EHE L T, yPIC
YL CHREREEZRLE T ZORDHYIC. CHGIZLEDIC
FORBRFABICER20MAZ S VI THTENTEET,

77 )L AL

FLTIZA =T RLAVDT7 o714 70—EHT, Fv—
DY DREERLET, BREYAVY—DRTLT/NNY
TUF—=2vh T4 )0 MRRBICAD &L FLTIZOA—IC
BUET, Fr—29 0330 EFmREBIREDE FIC
B3h. £=I36600 U ERRRBIREDTFICKDE.
INHhERIDHEMENHY T (N6ESHR), DT+
I MRS SIRITHET /=021, CENE NIV B E
EIIANEREEBERELE T,

vAoO70tvHEP)EEEICERT BBE. FLTE
O wol/OBEEDBICTIV Y TR AEERE L T,

UPICT L CHRBIREAERLEZ T, ZORHYJIC, FLTI
LEDICE D 7 # I bRRBICRR20MAZ L 0T 5
ZENTEZT, FLTHAZREE LA NEEIE. FLT
HEOSVRICERIDINFIRITEERELTLSES L,

By —
TAINRTAT—IE, N TFUNERICKESNDZ &
ABLELET., PRAEBSLOREREN 7 4L~
47—, CTICEET AT (Ceplcd>T
HESNET,




MAX8903A-E/G/H/J/N/Y
USBH LU 7SI 75 BiBH

2A8—EVLi+ DC-DCF+— S+

NOT READY

IcHg = 0mA

CHG =LOwW

0 < Vpat < VBATPQ
IcHG = lcHemAx/10

A
Vpar < Vpapq - 180mV
RESET TIMER =0

FAST-CHARGE

Vpar < Vpatpq - 180mV

RESET TIMER CHG = LOW

ICHG = IcHGMAX
A

ICHG > ITERM
RESET TIMER

ANY CHARGING
STATE

TOP-OFF

THM NOT OK
TIMER SUSPEND

THM 0K
TIMER RESUME

VAT = VBATREG
IcHG = ITERM

TEMPERATURE SUSPEND
IcHG = 0mA
UOK OR DOK PREVIOUS STATE
CHG = HIGH IMPEDANCE
FLT = HIGH IMPEDANCE

DONE

IcHg = 0mA

UOK AND DOK = HIGH IMPEDANCE
CHG = HIGH IMPEDANCE
FLT = HIGH IMPEDANCE

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

RESET TIMER REMOVE AND RECONNECT
~ PREQUALIFICATION
UOK AND/OR DOK = LOW

FLT = HIGH IMPEDANCE

Vpar > VBATPQ
RESET TIMER

UOK AND/OR DOK = LOW

FLT = HIGH IMPEDANCE
VBATPQ < VBAT < VBATREG

TOK AND/OR DOK = LOW
CHG = HIGH IMPEDANCE
FLT = HIGH IMPEDANCE

TIMER > ttop-oFF

UOK AND/OR DOK =
CHG = HIGH IMPEDANCE
FLT = HIGH IMPEDANCE

VBATREG + VRSTRT < VBAT < VBATREG

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

ANY STATE

A

THE INPUT SOURCE(S)
TIMER > tPREQUAL

— FAULT
UOK AND/OR DOK = LOW
CHG = HIGH IMPEDANCE
FLT=Low
IcHG = 0mA

TIMER > trsTCHG

(TIMER SLOWED BY 2x IF

IcHG < IcHaMAX/2, AND

PAUSED IF IgHg < IcHamax/5 WHILE Vpar < VBATREG)

IcHG < ITERM
AND VBar = VBATREG
AND THERMAL

OR INPUT LIMIT
NOT EXCEEDED;
RESET TIMER

VBAT < VBATREG + VRSTRT
RESET TIMER

0

X6. MAX8903ADF ¥ — U v IREEDT7O—F ¥ — b

.. Ccr
t =33minx —=—
PREQUAL 0.15uF

Ccr
0.15uF

tToP-OFF = 155 (MAX8903A/D/H/JIN/Y)

trsT-CcHG = 660minx

tTop-OFF = 132mmx0C15},L (MAX8903B/E/G)
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BERBE— NIHDIBEE. ASHATLEFGIZIE
TINA ZOESIBEICK D TMAXE903_HAREER
BOSEDHEENDHYIT, COLDKIFE. REE
RNBRESNTERRRELANILDSO%ZTESE, &
BREIAV—II2ODIOREICKY ., TREER
NRELNILD20%ZTEDE. BRERREY AV —II
FEELET, Fv— /’\773 BATE EéVBATREGL‘—[/:Fl
l/ ELTWBENE. Fr—PABEE— NIESIZ.
BRARBIY ANV —IIEDEIDBERICEODTELEES N
FtAo

Maxim Integrated
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USBELU P TS EBE
2A8— & ULi+ DC-DCF+—+

THERMISTOR VL
CIRCUITRY VL 1

,,,,,, : MAX8903G ONLY

THERMISTOR |
"~ DETECTOR |

MAX8903B/MAXB903E/

ALTERNATE
THERMISTOR 0.74 VL

CONNECTION
ol THM

0.03VL ENABLE THM gﬁ:ﬁéER
ALL COMPARATORS
60mV HYSTERESIS
______________ GND
®7. ¥— I 2% REH
xR3. BEODY—IR5DT7#I)V MEE — 3 ZH AH(THM)

Thermistor B (K) 3000 | 3250 | 3500 | 3750 | 4250
R7g (kQ) (Figure 7) 10| 10 [ 10| 10 | 10
Resistance at +25°C

(o 10 | 10 | 10| 10 | 10
(F;ZS)'Stame at+50°C | 459 | 430 | 403 | 378 | 3.316

Resistance at 0°C (kQ2)

Nominal Hot Trip
Temperature (°C)

25.14 | 27.15 | 29.32 | 31.66 | 36.91

55 53 50 49 46

Nominal Cold Trip
Temperature (°C)

VLLFa1lL—%
VLIZMAX89030M MR EI ICEIEAMiE L. BSTO
FUHICEREI BV _FPLF21L—5TY, VLI
INYT DY —ZIXZIIINA T AENETEIIMT D
ICEBRESNE T, VLIZUSBZ /=IZDCA S ANEBREEF
F9, ALDBEBBEHMNUSBHIUDCELESNDIES. V0L
IIDCHh oERZEZFT, USBF/IIDCOAHBEN
FINBVLAEICED EVLSA =T IIRYET, A
EENBEERL Y I RELEESEEVLIEFA DI
BUFEA. BEICFv—2v D70 2—TIV(CEN =
INANIIEDIEEEVLIZF DICEY FH A, VLEGNDD
BICTuFOEZ 2 v o 7o E#EREL T EE 0,

Maxim Integrated

THMAAIIAEBICEDREFREINTC)DY — I X5 & &5
LT NYTUFRIIVRTLDBEZERLFT, —
IRYDBRENBENCKEDE. REIFH IRV RICKEY
F9, BRBEYAV—IIH IR RIZKEO>TEDIRREICE
DETH. TAIMIRSNEBA. T—IXIHEEE
FICRDERBHNBREL. BRBYAV—IIZDELEND
L E T, THMZCGNDICHER I D&, — I XYDES
BEHEEN T A =TIV ET, RIIFEB DY —3
AIDTHI NBRED—ETT,

H— I 2FERERIE. THMEVLRICSMIIT/ 1 7 23K
HR7TOR)EFRB LTINS D, H— I ZFIF10kQ
+25COMBE)DHACIIRESNE T Ao EDLSIRINMBD
Y—IZAYTH. ZDENZFDH—I XYD+25COHIER
BICELWDEUERAIBETY, flxld. +25CT10kQ
DO — 2 Z5DIHFEICIFT10kQZER IS, +25TT100kQ
D —3I 25 DIBEICIF100kQERICEALE T,

EHEHZ10KkQ (+25CDME)DH — I 25 T10kQD
RiplERDIEE. ¥— 3 2 ZIEMRH3.97kQ%E TES (8
EAST E)NE/1328.7kQ% FEIB(REAET Z)& .
Fr— D SRERIEREICAY £T, pA35000
10kQ NTCH—3I 25 & @A LEIEAIE. Zhid0C~
+50COBAEIIDLET . ¥ — I ZFERODBE K
TEBEDRDATCERSNET,

0 s
Rr=Rps x 6 | \1+273°C  208°C
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USBELUPY 7 EiFH

2A8—EVLi+ DC-DCF+— S+

Z T,

Rt = CCRUEBRETICAITIDT—IZZDEREQ
TRLEEED

Rog = +25CICBIFBH— I 29 DEHEQTE LI
)

p = 1ZEMIC3000K~5000KDEHICHDTFT—I XH
D RES

T=CCTRLEY—IZAFIDERE

R3F. SESFRY—IRYDOPBHERICHT TS
MAX8903_MTHMEEHIFREZ/RL TLVE T,
BRETICK > TIIMMDBEEFIREAFEINDIBEENH Y
9, ALY 3L ROBEITIIRpERIEL T, —3IX
& EBEE TN IEN AR T DN, FzIIEB O
B —I R AEFER T DI ETIHRT DI ENTEZET,
Bzl +45CHOEFRAL Y3l RELUOCHEEX
Ly a)ll RETBREHICIE. phi4250DH — I 5|
120kQZWI3EHR L THERITDIENTEET, U—
I 25 DEFUI+E0CDIEL KW E0CDIELTIET &
KEW=H, BWIPRRIAHDKENELBR LY 3L RATF
HUFEITH. BBAL Y IILRDETIZHITHTY, &
ICEIHEIRAV NS WEFBRA LY 3L RAEAY . (KR
2Ly 3L ROERIIHTH T, RigekE<TDE
EREMEDAL Y 3L ROBAMETF L. RigZ/hE
<ITDEMBDIL Y3V RAELY FT,
EERANTRNDCE/ISUSBICE S SN TL\VNIEw T
VLIZ7 U574 TThY)., Y—IRZIIINA T IEBRNE
(RN, ZHISFTEN T« E—TILCEND /N1 )DIFE
THRAKTHD I EITEELTL LS. 10kQDTF—
IXZEIKQDTIVT Y TEVLICERY 188, 2hn
IZ250pADERAMHD ENWSHBRICKEIF T, KHhh
[Z100kQDH— I X & E100kQDTILT Y TiRin& &
BddE. COERI2BUAICERT DI ENTEZXT,
NYTUIREBOERA 2 —TI

INYT ) IREISDERA #—J)UHEEICE DT, MAX8903B/
MAX8903E/MAX8903GII/ 'y T W EBE/RESI N
B CHEMICUSBS L UDCERANE A 2—TIV/FT 4
T—TITDIENTEFZT, JOBEES. /NyT /Ny
ODOWEBT— IR E/NNYTIUNRE/MRES NI EE
HIET DD HEE LTHBLE T, ZDREE
FEHRT 255, MAX8903B/MAX8903E/MAX8903G
NR—ZDI AT LIZ. USBX/IIDCEBEAAIM DS
MEBRNVFBIENESNIBHLS T /Ny T UL BRES
nNiERRTIvY IO LET,
MAX8903B/MAX8903E/MAX8903G!Z. TICxRd
Y—IZAZBEBR I /NNL—FICE DTNy T i
DEBRA *+—TIHEEERELTWET, NUTUhTE
HELRBWNEE. —I AW EFEELRBIVZHRmpICED

22

TTHMAWVLIC IV 7 v TEnEz Y, THMEFDEED
VLD87% % Lo /=15E&. /NYT UL BRESINEEDE
S, DRTLIND—F o LFET, LAL. 2D
Y—IRIBEA TV EREIT/INA/INZ LT, /N
TUNBRESNIEBSICEARERICED AT LDE)
TR A TTREIC T D E WV DBIRE B EELE T, THMIR
FZGNDIC#E#H L1=1BE (THMODEEIZVLD3% A T).
Y—I25FTa igFae—TIlEh, DT LI
Y—IZIANIIRIELE A, FDIEEIF. O RXTLH
BEDOREREERA. BEHNLZELFTBEHENDIZSIC
ISCENZN L CHREBZELT DI ENFHRICKUET,

BENHE
R4, NV T—I DR

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

. 1666.7mW 2286mwW
Continuous
;ti::v;?ration Derate 20.8mW/°C Derate 28.6mW/°C
P above +70°C above +70°C
0uA 48°C/W 35°C/W
0JC 3°C/W 3°C/W
mNSYSHAHOAVF Y

MAX8903_M/N—2 a3 IZLDT. SYSOER[FL+1
L—2 3 21325mV/AZ 7z 1340mV/ADWT AT T,
25mV/ADIN—23 2 TlE. 74— RNV OI—TT7A4 >
DIERICE>TEFGLFaL—2arvi@atLLFEzRd, 2
DETAVNICENTTA— NV IDREMZHERT
BIHIC. FURENWSYSHAIAY T HHREICKY
9, SYSO&FLF1L—232n26m/NDT /N1 X
F22uFDSYSHEAN TV T oY ZRBEETDDICL T,
40mNDTINA ZHBEE T DDIFT10uFDHT I,
MAX8903_MD&HE/N—2 3 VDFHMICDINTId, %6
ZZRLTIES,

2FYvTIHUDC-DCLF¥1L—FHD
12505 DER

MAX8903_m#liElAZ Tld. IEREENED=sHIZ1.0uH
~10uUHDOAFIFA VT O Z (Loyp) R ETT, ZDIE
TlI. SHAXPBRUA VT I EEIRT DI-HDERE
FIEICDWVCEHBLE T, ROIC. ZEMRT T o —
AVHEOHBA YUY ERLET, FTEDT T
T3 VICRBIEA VT O EEIRT DI-HICRER
SHEOfEIE L T, japan.maximintegrated.com/design/
tools/calculators/files/MAX8903-INDUCTOR-DESIGN.xIs
DATLy Ro—hESRBRLTLEE0,
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MAX8903A-E/G/H/J/N/Y

USBE& U757 5 Bl

2AE—tE)NLi+ DC-DCF+—>

MAX8903MD 27w 742 >DC-DCLF¥ 1L —%Id. &
BII—EDRAAVF U ITERE(fsw) ELDHHAX %
ERLCTWET. ANBENENBREISEMEEZTET
LIciBE. 87 1—TATAIDEBENELELT. &
T T BB Coprmin) PEIFID =012 7 /XA U dfgw AT
TEMFIOIREMNDHIIT. 5T1—T A YA TILE
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ICERTIURR—=XR/VY RIZUMCEHRLET, IC
DBEHNIBIITRDHIZ. TUVRAR—ZIR/NY ROTF
DI RTL =V EHOEERESN-ET7 2 E
BLTLEE LY, DC. SYS. BAT. 3L UUSBD
ADAVFoHDIND =TS RTL—ADE#RIS.

xRS, WRA T 5DH

AEELRIICISEZRL CREL TS Z= 0\, DC. SYS,
BLUBATLE EDKRER ML —RIIARELRY &L
AL LTLTEE e PCBLA 7D bD@EENEEHT.
MAX8903AMEHIEF Y hZZRRL TS,

= nn

DC STEP-DOWN
OUTPUT
CURRENT LIMIT
(IspmAXx)

DC INPUT
VOLTAGE
RANGE

PART NUMBER,
SWITCHING
FREQUENCY*

RECOMMENDED INDUCTOR

5V £10% 2A MAX8903H/J/N/Y, 4MHz

1.0pH, IFSC1008ABER1ROMO1, Vishay
2.5mm x 2mm x 1.2mm, 43mQ (max), 2.6A

or 1.0pH, LQH32PN1R0-NNO, Murata,

3.2mm x 2.5mm x 1.55mm, 54mQ (max), 2.3A

5V +10% 1A MAX8903H/J/N/Y, 4MHz

1.5uH inductor, MDT2520-CN1R5M, TOKO
2.5mm x 2.0mm x 1.2mm, 123.5mQ (max), 1.25A
or 1.5uH Inductor, IFSC1008ABER1R5M01, Vishay
2.5mm x 2mm x 1.2mm, 72mQ (max), 2.2A

MAX8903A/B/C/DJE,

O,
5V £10% AMHz

2A

2.2uH inductor, DFE322512C-2R2N, TOKO
3.2mm x 2.5mm x 1.2mm, 91mQ (max), 2.4A

or 2.2uH inductor, IFSC1515AHER2R2MO01, Vishay
3.8mm x 3.8mm x 1.8mm, 45mQ (max), 3A

MAX8903A/B/C/DJE,

0,
5V +£10% 4MHzZ

1A

2.2pH inductor, IFSC1008ABER2R2MO01, Vishay
2.5mm x 2mm x 1.2mm, 90mQ (max), 2.15A

or 2.2uH Inductor, LQH32PN2R2-NNO, Murata
3.2mm x 2.5mm x 1.55mm, 91mQ (max), 1.55A

9V +£10% 2A MAX8903H/J/N/Y, 4MHz

1.5uH inductor, IFSC1008ABER1R5MO01, Vishay
2.5mm x 2mm x 1.2mm, 72mW (max), 2.2A

or 1.5uH Inductor, VLS4012ET-1R5N, TDK
4mm x 4mm x 1.2mm, 72mW (max), 2.1A

9V +10% 1A MAX8903H/J/N/Y, 4MHz

2.2uH inductor, IFSC1008ABER2R2MO01, Vishay
2.5mm x 2mm x 1.2mm, 90mQ (max), 2.15A

or 2.2uH inductor, LQH3NPN2R2NJO, Murata
3mm x 3mm x 1.1mm, 883mQ (max), 1.15A
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USBELU P TS EBE
2A%—£)ULi+ DC-DCF +—+

RS, WRA VIO IDFIEE)

DC INPUT
VOLTAGE
RANGE

DC STEP-DOWN
OUTPUT
CURRENT LIMIT
(IspmaAXx)

PART NUMBER,
SWITCHING
FREQUENCY*

RECOMMENDED INDUCTOR

9V £10%

2A

MAX8903A/B/C/DIE,
4MHz

2.2pH inductor, DFE322512C-2R2N, TOKO
3.2mm x 2.5mm x 1.2mm, 91mQ (max), 2.4A

or 2.2uH Inductor, IFSC1515AHER2R2MO01, Vishay
3.8mm x 3.8mm x 1.8mm, 45mQ (max), 3A

9V £10%

MAX8903A/B/C/DJE,
4MHz

2.2uH Inductor, IFSC1008ABER2R2MO01, Vishay
2.5mm x 2mm x 1.2mm, 90mQ (max), 2.15A

or 2.2uH Inductor, LQH3NPN2R2NJO, Murata
3mm x 3mm x 1.1mm, 83mQ (max), 1.15A

9V £10%

2A

MAX8903G, 1MHz

4.3uH Inductor, DEM4518C (1235AS-H-4R3M), TOKO
4.7mm x 4.5mm x 1.8mm, 84mQ (max), 2.0A

or 4.7uH Inductor, IFSC1515AHER4R7MO01, Vishay
3.8mm x 3.8mm x 1.8mm, 90mQ (max), 2.0A

9V £10%

MAX8903G, 1MHz

4.7uH inductor, DEM2818C (1227AS-H-4R7M), TOKO
3.2mm x 2.8mm x 1.8mm, 92mQ (max), 1.1A

or 4.7uH inductor, IFSC1008ABER4R7M01, Vishay
2.5mm x 2mm x 1.2mm, 212mQ (max), 1.2A

12V £10%

2A

MAX8903G, 1MHz

4.3uH inductor, DEM4518C (1235AS-H-4R3M), TOKO
4.7mm x 4.5mm x 1.8mm, 84mQ (max), 2.0A

or 4.7uH inductor, IFSC1515AHER4R7MO01, Vishay
3.8mm x 3.8mm x 1.8mm, 90mQ (max), 2.0A

12V £10%

MAX8903G, 1MHz

6.8uH, IFSC1515AHERGR8MO1, Vishay
3.8mm x 3.8mm x 1.8mm, 115mQ (max), 1.5A
or 6.8uH, LQH44PN6R8MPO, Murata

4mm x 4mm x 1.65mm, 144mQ (max), 1.34A

CBIBEDFMRIC DTS, DERAA R ZBRLTZS 0,
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MAX8903A-E/G/H/J/N/Y

USBELU P TS EBE
2A%— & ULi+ DC-DCF+—+

MAX8903E/MAX8903G/MAX8903YDE R4 77—

BRAAKR

MAX8903_I3. EXREEBEDHEICHEBHIDNFCTRS
NDHBREDA T avhRitehdd. MAX8903A~

&*6. EBRHAF

2. ZNSDEVDHEZRLF T,

FTIOF P HESLUORKEIIEA—TT, ENENDEI.
BEDEIHNBESUIMELD/NSGA=5IZH)F T, K6

PARAMETER

MAX8903A

MAX8903B

MAX8903C

MAX8903D

MAX8903E

MAX8903G

MAX8903H

MAX8903J

MAX8903N

MAX8903Y

Minimum SYS
Regulation
Voltage
(VSYSMIN)

3.0V

3.0V

3.4V

3.4V

3.0V

3.0V

3.4V

3.4V

3.4V

3.0V

SYS Regulation
Voltage

(VSYSREG)

4.4V

4.325V

4.4V

4.4V

4.325V

4.325V

4.4V

4.5V

4.4V

4.4V

Minimum
Allowable
Inductor

2.2uH

2.2uH

2.2uH

2.2uH

2.2uH

2.2uH

TuH

TpH

TuH

TpH

Switching
Frequency

4MHz

AMHz

AMHz

AMHz

AMHz

1MHz

AMHz

4AMHz

4AMHz

4MHz

SYS Load
Regulation

40mV/A

25mV/A

40mV/A

40mV/A

25mV/A

25mV/A

40mV/A

25mV/A

25mV/A

25mV/A

Minimum SYS
Output
Capacitor (Csys)

10uF

22uF

10uF

10uF

22F

22uF

10uF

10uF

224F

22uF

BAT Regulation
Voltage

(VBATREG)
(Note 5)

4.2v

4.2V

4.2v

4.1V

4.1V

4.2v

4.2v

4.35V

4.15V

415V

BAT Prequal
Threshold

(VBATPQ)
(Note 5)

3V

2.5V

3V

3V

2.5V

2.5V

3V

3V

3V

3V

Top-Off Timer
(Note 6)

15s (fixed)

132min

15s (fixed)

15s (fixed)

132min

132min

15s (fixed)

15s (fixed)

15s (fixed)

15s (fixed)

VL Output
Current Rating

1mA

10mA

1mA

1mA

10mA

10mA

TmA

1mA

TmA

1TmA

Power-Enable
On Battery
Detection
(Note 7)

No

Yes

No

No

Yes

Yes

No

No

No

No

Comments

(Note 8)

Note 5: Typical values. See the Electrical Characteristics table for min/max values.

Note 6: Note that this also changes the timing for the prequal and fast-charge timers.
Note 7: See the Power Enable on Battery Detection section for details.
Note 8: The MAX8903H is a newer version of the MAX8903C that is a recommended for new designs.
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/ [A] b Il 135kase
PIN # 1 A = _l '
INDEX
AREA
(NE-D> X @
TOP VIEW
BOTTOM VIEW
. | \ ¢ (R IS OPTIONAL)
0.0[C
A Lﬂ:culcuylazl‘l—t L
‘Anmmfi’ //"%t f
S%ALTA\H(E; AL A2 —lel— TERMINAL TIP
SIDE VIEW DETAIL A
TITLE:
PACKAGE OUTLINE,
12,16,20,24,28L TQFN, 4x4x0.75mm
APPROVAL DOCUMENT CONTROL NO. REV. 1
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MAX8903A-E/G/H/J/N/Y

USBHELUFPTIT7% fEiEE
2AE—t)Li+ DC-DCFt+—+

Ny — “(#ﬁ%)

BHONNYT—HABRSLOS Y RNy —2(T v b 1) > M)idjapan.maximintegrated. com/packagesZZ L T2,
BH. Nyr—I0—RIZgENST+]. T#]. ZE-IIERoHSHIRER LIEEDTULAB W A, /Ny r—HmIS/ Ny T—2
ZOEDICEE T 2EDTROHSHTHISIAR EIEZBEEAE L. HEICEDT/NY I —2O— RABEDZENHDEETIRLTLLIES LY,

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. | MIN. | NOM. | MAX.
A 070 075 | 0.80 |0.70 | 0.75 | 080 | 0.70 [ 0.75 | 0.80 | 0.70 | 0.75 | 0.80 | 0.70 | 0.75 | 0.80 T1244-3 | 195 | 210|225 [ 195 | 210 [2.25
Al 0.0 J0.02 | 005 00 |002 [005 | 00 [002 | 005]| 00 | 002 | 005 | 00 | 002 | 005 T1244-4 | 195|210 |225 [ 195 | 210 [2.25
A2 0.20 REF 0.20 REF 0.20 REF 0.20 REF 0.20 REF T1644-3 | 195 | 210|225 [ 195 | 210 [2.25
o 025 (030 | 035|025 | 030 | 035 | 0.20 | 025 | 0.30 [ 0.18 [ 023 | 0.30 | 0.15 | 0.20 | 0.25 T1644-4 [ 195 | 210|225 [ 195 | 210 [2.25
D 3.90 | 400 | 410 |3.90 | 400 | 410 | 3.90 | 400 | 410 [3.90 | 4.00 | 410 | 3.90 | 4.00 | 4.10 T2044-2 195|210 [ 225 | 1.95 | 210 [225
E 3.90 | 400 | 410 |3.90 | 400 | 410 | 390 | 4.00 | 410 [ 390 | 4.00 | 410 | 3.90 | 4.00 | 4.10 T2044-3 195 | 210 | 225 [ 195 | 210 [225
e 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. Te444-2 | 195 | 210 |2.25 [ 1.95 | 210 [2.25
k 0‘25[ - [ - |o@s [ - [ - 0‘25[ - [ - | o025 [ - [ - | o025 [ - [ - T2444-3 | 245| 260|263 | 245 260 [2.63
L [045]0ss | 065|045 | 055 | 065 | 0.45]055 | 065030 [ 0.40 | 0.50 [ 030 | 0.40 | 0.50 Te444-4 | 245| 2,60 | 2,63 | 245 260 [ 263
N 12 16 20 24 28 T2444N-4 | 2.45| 2.60| 2,63 | 245 260 [ 2.63
ND 3 4 5 6 7 T2444M-1 | 245| 2.60| 2,63 | 245 260 [2.63
NE 3 4 5 6 7 T2444MK-1| 2.45| 2,60 [ 263 | 245 | 2.60 |2.63
\J,%?EC WGGB WGGC WGGD-1 WGGD-2 WGGE T2844-1 | 250| 260|270 | 250 | 260 [2.70
T2844N-1 | 265| 270|275 | 265 270 | 275
DIMENSION VARIATIONS
PKG. D2 E2 L
CODE MIN. [ NDM‘[ MAX. | MIN. [ NOM. [ MAX. | MIN. [ NOM. [ MAX.
NOTES: T2044-4 | 285] 290[2.95 | 285] 290 [295 | 025 0.30 [ 035

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994,

1

2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

3. N IS THE TOTAL NUMBER OF TERMINALS.

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

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

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

A 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,

Lﬁh 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’, %0.05.

14, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

15. MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPEC # 10-0131. TITLE:

PACKAGE DOUTLINE,
16. ALL DIMENSIONS ARE THE SAME FOR LEADED ¢(-> & PbFREE ¢+) PACKAGE CODES. 12,16,20,24,28L TQFN, 4x4x0.75mm

APPROVAL DOCUMENT CONTROL NO. REV.

—DRAWING NOT TO SCALE- 21-0139 L
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