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PART TEMP RANGE PIN-PACKAGE

MAX8903AETI+T -40°C to +85°C 28 Thin QFN-EP*

MAX8903BETI+T -40°C to +85°C 28 Thin QFN-EP*

MAX8903CETI+T -40°C to +85°C 28 Thin QFN-EP*

MAX8903DETI+T -40°C to +85°C 28 Thin QFN-EP*

MAXS8903EETI+T -40°C to +85°C 28 Thin QFN-EP*

MAX8903GETI+T -40°C to +85°C 28 Thin QFN-EP*

MAX8903HETI+T -40°C to +85°C 28 Thin QFN-EP*

MAXS8903JETI+T -40°C to +85°C 28 Thin QFN-EP*

MAX8903NETI+T -40°C to +85°C 28 Thin QFN-EP*

MAX8903YETI+T -40°C to +85°C 28 Thin QFN-EP*
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ABSOLUTE MAXIMUM RATINGS

DC, LX10 GND ....oovooooeooeeee -0.3V to +20V
DCM 10 GND ... -0.3V to (Vpg + 0.3V)
DC 10 SYS .o -6V to +20V
BST 10 GND .....ovvvooeeeeoeeeeeeeee -0.3V to +26V
BST TO LX .o ..-0.3V 0 +6V
USB 10 GND ... ..-0.3V to +9V
USBHO SYS..oveoooee oo -6V to +9V
VLA GND oo -0.3Vto +6V

-0.3V to (Vy + 0.3V)

DOK, FLT, CEN, UOK, CHG, USUS,

BAT, SYS, IUSB, CSto GND ....ccoooviiiiiiiiii -0.3V to +6V
SYSHO BAT oo -0.3V to +6V
PG, EP (exposed pad) to GND -0.3V to +0.3V
DC Continuous Current (total in two pins)..........c.......... 2.4ARMS
USB Continuous CUIrent..........ooooiioiiiiiiiieee e 1.6A

LX Continuous Current (total in two pins)..........ccc..co..... 2.4ARMms
CS Continuous Current (total in two pins) ..........c..c....... 2.4ARMS
SYS Continuous Current (total in two pins) ... 3ARMS
BAT Continuous Current (total in two pins) ... 3ARMS
VL Short Circuit to GND ......oooiiiiiiiiiic Continuous
Continuous Power Dissipation (Tp = +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 ...............ccccoov... -40°C to +85°C

Junction Temperature Range ....-40°C to +150°C
Storage Temperature Range ....-65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccocevviiiieriinns +300°C
Soldering Temperature (reflow) ..., +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

(Vpc = Vusg = 5V, VpaT = 4V, circuit of Figure 2, 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 INPUT
DC Operating Range 4.15 16 \
When VDOR low, V, No valid USB input 3.9 4.0 4.1
DC Undervoltage Threshold risineg, 5%828?5;;' ‘hysE.)tZresis Valid USB inputp 70 13 22 \
DC Overvoltage Threshold When VDOK goes high, VDC rising, S00mV typical 165 17 175 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, VCEN = 5V, 100mA USB mode (Note 2) 1 2
Vbcu = 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 my
200mV hysteresis
Minimum Off Time (tOFFMIN) 100 ns
Minimum On Time (tONMIN) 70 ns
MAXBI03A/B/C/D/EMy e =8V, VBAT = 4V 4
Switching Frequency (fsw) VDC = SV, VBAT = 3V & MHz
MAX8903G Voo = 9V, Vear = 4V !
Vpc =9V, VeaT = 3V 1
D -Down rrent-
Li%i?tseth Igang(eDUtlout current 05 2 A
Ripc = 3kQ 1900 2000 2100
B%ift(legt;ii’;;’“ Output Current 1\~ _ 6y, Vgys = 4V RIDC = 6kQ 950 1000 1050 | mA
Ribc = 12kQ 450 500 550
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ELECTRICAL CHARACTERISTICS (continued)

(Vbc = Vuse = 5V, VpaT = 4V, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +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
gg)gf%gmﬁ (Note 3) VbeM = OV, Viuss = 5V 450 475 500 | mA
100rmA USB Mods (Note2) | VPOM = OV: Viusa =0V 0 %5 100 | ma
;LSCL’E(;]I;C Reverse Current Vsys = 5.5V, Vbe = OV 0.01 UA
USB INPUT
USB Operating Range 41 6.3 V
USB Standoff Voltage 8 Vv
USB Undervoltage Threshold When VUOK goes low, Vysg rising, 500mV hysteresis 3.95 4.0 4.05 V
USB Overvoltage Threshold When VJOK goes high, Vysg rising, 500mV hysteresis 6.8 6.9 7.0 Vv
USB Current Limit Viuse = OV (100mA setting) 90 95 100 A

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 Vuse r|§|ng — ! me

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
(VsysmiIN) VBAT < VSYSMIN | MAX8903C/D/H/J/N 3.4

MAX8903A/C/D/HIN/Y 4.3 4.4 4.5
Regulation Voltage Isys = 0A MAX8903B/E/G 4265 4325 4395 \
MAX8903J 4.4 4.5 4.55
. MAX8903A/C/D/H 40
Load Regulation Isys = 0 to 2A mV/A
MAX8903B/E/G/J/N/Y 25
CS to SYS Resistance Vpc =6V, Vpcm = 5V, 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 = VusB = 0V, VBaT = 4.2V, Isys = 1A 0.05 0.1 Q
SQtTaSeSYS Reverse Regulation |/ .5 = 5V, Vpc = OV, Viuss = OV, Isys = 200mA 50 75 100 mv
SYS Undervoltage Threshold SYS falling, 200mV hysteresis (Note 4) 1.8 1.9 2.0 \
Maxim Integrated
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ELECTRICAL CHARACTERISTICS (continued)

(Vbc = Vuse =5V, VpaT = 4V, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +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 4.079 4.100 4121
MAX8903D/E
BAT Regulation Voltage Ta=-40°Cto +85°C | 4.059 4.100 4.141
IBAT = OmA Vv
(VBATREG) Ta = +25°C 4328 4350 4.372
MAX8903J
Ta =-40°Cto +85°C | 4.307 4.350 4.394
Ta = +25°C 4.129 4.150 4171
MAX8903Y/N
Ta=-40°Cto +85°C | 4.109 4150 4.192
Charger Restart Threshold Change in VaT from DONE to fast-charge -150 -100 -60 mV
isi MAX8903A/C/D/HIJIN/Y 2.9 3.0 3.1
BAT Prequal Threshold (VeaTpg) | BAT MlSing 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 (ITErMm) Percentage of fast-charge, IBAT decreasing 10 %
RiseT Resistor Range 0.6 2.4 kQ
ISET Output Voltage 1.5 V
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 3 6
Charger Soft-Start Time 1.0 ms
Charger Thermal Limit 100 °C
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 Cct =0.15pF 660 min
, MAX8903A/C/D/HIJIN/Y (fixed) 15 S
Top-Off Timer (tTopP-OFF) -
MAX8903B/E/G, CcT = 0.15uF 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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ELECTRICAL CHARACTERISTICS (continued)

(Vbc = Vuse = 5V, VpaT = 4V, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)
(Note 1)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
THERMISTOR MONITOR

0.27x 028x 0.29x
THM Threshold, Hot When charging is suspended, 1% hysteresis V
ging1s susp o ' VL VL VL

0.73x 0.74x 0.75x
THM Threshold, Cold When charging is suspended, 1% hysteresis \
ging P ¥ Vv Vv Vv

THM Threshold, Disabled THM function is disabled below this voltage 0.0254 - 0.03x 0.036x Vv
x VL Vv VvL

0.83x 0.87x 091x

THM Threshold DC, USB Enable | MAX8903B/MAX8903E/MAX8903G \
VL VL VL
THM = GND or VL;
Ta = +25°C -0.100 +0.001 +0.200
MAX8903A/C/D/HIJINY THM = GND or VL
= or VL;
THM Input Leakage Tp = +85°C +0.010 pA
THM = GND or VL;
MAX8903B/E/G Ta = -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 10 5.5V Ta = +25°C -1.000  +0.001 +1.000
Logic-Input Leakage Current (MAX8903A/C/D/H/JINIY) Ta = +85°C +0.010 R
o~ g
(CEN, USUS, IUSB) VINPUT = OV to 5.5V
' Ta = -40° ° -0.2 +0.001 2
(MAX8903B/E/G) A 0°C to +85°C 0.200 +0.001 +0.200
Logic-Input Leakage Current Vbcum = 0V to 16V Ta=+25°C 0.001 1 UA
(DCM) Vpc = 16V Ta = +85°C 0.01
Logic Output Voltage, Low Sinking TmA 8 50 Y
(CHG, FLT, DOK, UOK) Sinking 10mA 80
_Draij Ta = +25°C 0.001 1
Open Dram Output Leakage VoUT = 5.5V A LA
Current, High (CHG, FLT, DOK, UOK) Ta = +85°C 0.01

Maxim Integrated 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vbc = Vuse =5V, VpaT = 4V, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)
(Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
lyvL =0to TmA
4. . 4
(MAX8903A/C/D/HIJIN/Y) ° >0 °
VL Output Voltage Vpc = VysB = 6V I " Vv
vL = 0to 10m
(MAX8903B/E/G) 4.6 50 o4
VL UVLO Threshold VyL falling; 200mV hysteresis 3.2 \
Thermal Shutdown Temperature 160 °C
Thermal Shutdown Hysteresis 15 °C

Note 1: Limits are 100% production tested at Tp = +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 Vgyg = 400mV, and 50mA for Vgyg between 400mV and 2V.

BRI T (E451%
(Ta = +25°C, unless otherwise noted.)
MAX8903A/B/C/D/E/H/J/N/Y
BATTERY CHARGER EFFICIENCY MAX8903G BATTERY CHARGER MAX8903A/B/C/D/E/H/J/N/Y
vs. BATTERY VOLTAGE EFFICIENCY vs. BATTERY VOLTAGE SWITCHING FREQUENCY vs. Vpc
100 5 100 ] § * g
% - g % s 40 3
] 2 S g
8 i = 80 |—Voo=6v : =z /[ /
Vpg =5V ,/_,, ‘ ‘ E z 35 /V\
| =
s " N g [0 [ V-9 o 5 30 Vet =3V
= 60 L Vpc =8V — = 60 E / ‘ ‘
2 / 2 X g 25 1
o 50 o 50 o I r ’\V =4V
=} S N =20 BAT=
E 40 v 1/ Vpg =12V =4 V/ Vpg =12V ‘Z" ’ /
20 /A/// } 2 } 5 15 f
20 A’/é IgaT=0.15A —— IgaT=1.5A —] 20 |- Igarr=0.15A IgaTT = 1.5A Z 10 l
10 |- 1 — 10 |~ T — 05 s =12 ]
/ 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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ELECTRICAL CHARACTERISTICS (continued)

(Vbc = Vuse = 5V, VpaT = 4V, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +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
gg)gf%gmﬁ (Note 3) VbeM = OV, Viuss = 5V 450 475 500 | mA
100rmA USB Mods (Note2) | VPOM = OV: Viusa =0V 0 %5 100 | ma
;LSCL’E(;]I;C Reverse Current Vsys = 5.5V, Vbe = OV 0.01 UA
USB INPUT
USB Operating Range 41 6.3 V
USB Standoff Voltage 8 Vv
USB Undervoltage Threshold When VUOK goes low, Vysg rising, 500mV hysteresis 3.95 4.0 4.05 V
USB Overvoltage Threshold When VJOK goes high, Vysg rising, 500mV hysteresis 6.8 6.9 7.0 Vv
USB Current Limit Viuse = OV (100mA setting) 90 95 100 A

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 Vuse r|§|ng — ! me

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
(VsysmiIN) VBAT < VSYSMIN | MAX8903C/D/H/J/N 3.4

MAX8903A/C/D/HIN/Y 4.3 4.4 4.5
Regulation Voltage Isys = 0A MAX8903B/E/G 4265 4325 4395 \
MAX8903J 4.4 4.5 4.55
. MAX8903A/C/D/H 40
Load Regulation Isys = 0 to 2A mV/A
MAX8903B/E/G/J/N/Y 25
CS to SYS Resistance Vpc =6V, Vpcm = 5V, 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 = VusB = 0V, VBaT = 4.2V, Isys = 1A 0.05 0.1 Q
SQtTaSeSYS Reverse Regulation |/ .5 = 5V, Vpc = OV, Viuss = OV, Isys = 200mA 50 75 100 mv
SYS Undervoltage Threshold SYS falling, 200mV hysteresis (Note 4) 1.8 1.9 2.0 \
Maxim Integrated
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NORMALIZED CHARGE CURRENT
vs. AMBIENT TEMPERATURE

1015 e = F 1005
USB =09V, VBAT= é § 1004
21010 N : 31003
&£ \ =
105 N B 1002
& \ 5 1001
= 1000 AN £ 1000
ol cc -
a \ =
g N & 999
S a
S N = 997
0.990 =
\ % 99.6
0.985 2 95
4 45 10 3% 60 85
TEMPERATURE (°C)
MAX8903A/C/D/H/N/Y
SYS VOLTAGE vs. DC VOLTAGE

50 . 46

45 : 45

40 :

35 ) 4'4
S <—— Vp RISING Z 43
= 25 5 42
SE S
2 20 %z
& s Vg FALLING o A

' 40

10 Vomi=5V

Vear=0V | 39
05 Vusg =0V
0 ! ! 38
0 2 4 6 8 10 12 14 16 18
DC VOLTAGE (V)
VL VOLTAGE vs. DC VOLTAGE
6 £
5 g
' '-~--J--m =
s 4 VLWITH [T VL AND DCDC T]
8 /|| NoLoAD AND WITH
= 3 DCDCOFF |+ FULLLOAD 4
%’ / (Vusus=5Y) || (Vusus=0V)
) 2
1 VpaT = 3.6V
Vuysg =0V
0 L]
0 2 4 6 8 10 12 14 16 18 20
DC VOLTAGE (V)

HH T IEFFIE(5E)

NORMALIZED BATTERY
REGULATION VOLTAGE MAX8903A/C/D/H/N/Y
vs. AMBIENT TEMPERATURE SYS VOLTAGE vs. USB VOLTAGE
- 50 ‘ N
E VEEN =5V E
£ 45 TVgar=0V g
E 40 |Voc I u E
< 35 [ Vuss FALLING
& 30
— = 25 %
// ; 2.0 /e \
/ 7 15 /= Vuss RisING |
/ 10
05
22ppm/°C 0 Rsvs = IMQ
4 45 10 3% 60 85 0 1 2 3 4 5 6 71
TEMPERATURE (°0) USB VOLTAGE (V)
SYS VOLTAGE SYS VOLTAGE
vs. SYS OUTPUT CURRENT, DC INPUT vs. SYS OUTPUT CURRENT, USB INPUT
T T T = 46 T T o
Vysg =0V MAX8903J, Vpc =5.75V |2 Vpc =0V, VeatT =4V E
g 45 t g
— » MAX8903J, Vuss=5v—T |2
A £ § 43 A A —
MAX8903A/C/D/H,  MAX8903N/Y, 2 \ MAX8903A/C/D/H, MAXBA03N/Y,
Vpe=575V  ~ Vpc=575V T é 42 Vysg=5V T Vusg=5V ]
I
| MAXB903B/E/G, 2 44 |-MAX803B/E/G,
Vpc =575V @ Vuse =5V
40
j.\\ | . ?
MAX8903_, V/pg = 0V ' MAX8903_, Vysp = 0V
L L l l
38
0 05 1.0 15 20 0 100 200 300 400 500
SYS OUTPUT CURRENT (A) SYS QUTPUT CURRENT (mA)
CHARGE PROFILE—1400mAh BATTERY
ADAPTER INPUT—1A CHARGE
60 IAX8903A toc17 1 2
o5 g SETTO1A | | | '
’ IgaT SET TO 2A [
50 N —— VBAT 1.0
45
40 I 08
< 35 N =
= 30 AN 06 5
= 25 : -
20 al \ 04
15 N
10 A 02
0.5 | MAX8903A/B/C/G/H
0 L L L L L L L L []O
0 20 40 60 80 100 120 140
TIME (min)
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5.0
45
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35
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225
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15
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05

0

Vsys

Vsys

Vix

MAX8903A/B/C/G/H

CHARGE PROFILE—1400mAh BATTERY

USB INPUT—500mA CHARGE

MAX8903A toc1

VBAT

™| MAX8903A/MAX8903B/MAX8903C
{11 lysp SET TO 500mA 4|

‘ ‘ ‘ BT SETTO2A ‘ ‘ ‘

0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0

IgaT (A)

0 20 40 60 80 100 120 140 160 180 200
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MAX8903G DC SWITCHING
WAVEFORMS—LIGHT LOAD

MAX8903A toc19a
ey

VDC:QV L”:2.2|..JH. : RN
Csys = 22yF, ¥
Rs\(_s=44Q i

e

50mV/div

1 AC-COUPLED

10V/div

ov
1A/div

0A

1ps/div

MAX8903G DC SWITCHING
WAVEFORMS—HEAVY LOAD

MAXB903A toc20a
T TrreTTTTIT)

CSﬁYS=22UFvRSYS=5Q el
CEN=1 £ 3
Lok Ll

e s bl L Ll

1ps/div

Maxim Integrated

50mV/div
1 AC-COUPLED

10V/div
ov

] 1A/div

0A

WAVEFORMS—LIGHT LOAD

IMAX8903A toc19

MAX8903A/B/C/D/E/H/J/N/Y DC SWITCHING

u i
v : 20mV/div
our AC-COUPLED
M svioi

VLX v

- -1 ov
Iix 500mA/div

0A

MAX8903A/B/C/D/E/H/J/N/Y DC SWITCHING

WAVEFORMS—HEAVY LOAD

MAX8903A toc20

7 o e 0
- < - 20mV/div
Vour WW‘W ™ AC-COUPLED
T r I '| i sv
Vix A e 1y o ov
lux 500mA/div
Rsys =5Q
- — ] 07
200ns/div
DC CONNECT WITH
USB CONNECTED (Rsys = 25Q)
MAX8I03A toc2
1 ; :
3.6V Y 1 ]
Vsys ’ 2V/div
Ioc y ; surmA ] s00mAvdiv
475mA i i
luss m, L : 500mA/div
[ ¢ -Ipar=CHARGING
..... 2 S wed
L = A - 500mA/div

200us/div
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DC CONNECT WITH NO USB
(Rsys = 25Q2)

MAX8903A toc22

i H
36V ¥ 3.84V

agy. 344V
Coc

ang 1O
- _7CHARGING  g50mA

-

oA

144mA - BATTERY
“ CHARGER™ =
SOFT-START - A

400us/div

MAX8903A/C/D/H SYS LOAD TRANSIENT

IMAXBI03A toc24:
U

4.400V :

MAX8903A :

Vpg=105V -

L= ZZUH .\_ :

' Csys = 10pF 7
Roc=3kQ (2A) = 1

DCM = HIGH ] i

CEN=1
wm -]

100ps/div

bbbt 4
2

e
.

MAX8903G SYS LOAD TRANSIENT

MAXB903A toc24
3 T————

bttt ]

4305V '

Vpg =9V
L=22uH

Covs = 22F

. Ripc =3kQ (2A)
w DCM=1
i CEN=1

0A

NPUPE TP SPIRN. FENEL PN

100ps/div

2V/div

4 sv/div

1A/div

1A/div

20mV/div

1 Ac-coupLeD

e
4 500mA/div

0A

50mV/div

#
500mA/div

0A

DC DISCONNECT WITH NO USB

(Rsys = 25Q)
MAX8903A toc23
[]
3.68V i 36V _
Vsys - 2V/div
36V .
VeaT ’ 5V/div
Inc 850mA ; 0A 1A/div
e e
o -1A : 144mA - 4 4y
* -IgaT = CHARGING
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MAX8903B/E SYS LOAD TRANSIENT

MAX8903A toc24t
m—————

U MAXB903B ;

:Vpe =105V Gidisivtraiasad

L=22yH A

Lot Cgys = 22F feve it
4325V Rpg=3kQ(2A) ;

CEN=1 4305V,

1A

Vsys

20mV/div

Isvs )
4 500mA/div

0A

100ps/div

USB CONNECT WITH NO DC
(Rsys = 25Q)

MAX8903A toc25

36V.: 4 375V Vv
Vsvs m—t

350§ 5V _
Vyss gy J 5V/div

e C

USB 1
| o CHARGING £ 475mA
/”;’ : 500mA/div

luss

BAT | 144mA pprreer T 500mAvdiv

CHARGER 1
- SOFT-START -330mA

400us/div
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USB DISCONNECT WITH NO DC

(Rsys = 25Q) USB SUSPEND USB RESUME
MAX8903A toc26 MAX8903A toc27 MAX8903A toc28
0§t o - rni o !
v 36V } Wiy Vysys peesemed 3V s Vusus |3V : 2 5v/div
5Y8 : sansnsnns ; Cuse :
....... S ! CHARGING
o s, S 4 i [r— T i ¥ i
Vuss py E 5V/div lusg | 475mA L o 500mA/div " oA : 475mA 500mA/div
ot ool b : 5'\_/‘
A75mA { - T . 36V 38V 36V
{ s0omavdiv Y55 <= T v VST -y /div
lusB | S ORI .
oaT [ aaoma [T A soomavy lgaT
I A loaT '475'“AI 0A 500mA/div 0A  BATTERY s A75mA | s00mardiv
boadunial i CHARGER ™
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51 B A
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9 VL N b
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12 GND |#b, GNDZ KB 8 B AR IR 75 B2t o
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¥ XSREXTRII % 5 HSYSE BEGND, SYS® 2 (Coye (0 NEEES K6, 75/ SYS3I M AA I
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UsB 4‘ [: —
BAT | 21
0 . _ 17 | uss
P Cuss L ot | 20 Lo |4 1om
[GND> 4.7MFI I1OF LI+
$ : L = . T
----------------- 70 0c—2 peMm
OFF 14| =
CHARGE ON— ™ CEN R
10kQ
500mA 7
1oomal— IS8
NTC
USBSUSPEND—‘_ 15 UsUS 10kQ
10
—C
Cer i
0164F T~ T —
B2 HFESFERE, FFEreIDCAIUSBE S
FEEL1AE  USB S T bUBITUSB o 5 6] 83t 7 .3 18 R Gt e

MAX8903_A MU AT 28, TN 16VESE B Bt IR
USB® B, ICAE 81— e E(16V)H ADC-DCH £ ¥
B, ERIEIRFAAHBHNENEUMERT BB FE,
BEFGRBTORG. BHIFEFEASRESIXR2AN SR,

14

HHUSBHDCAMAH BN, MRAFAHBRIEEELT
WMANRRAMEERS, TEIHTHEMIR,
MAX8903_#% I i — ™ A £50mQO MOSFETEE A #H S8
WARSNB BIRZ B BT, ZFF REBWA BIRIT S, &8
958 I B SR A B B (E B
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2AE T Li+B#DC-DCTE 7S,
HTFUSBHIE Al as B R4

Rpy

4% 100kQ
TOVL
|
PG
2
,—j[ PG 7 18 _ FAULT
poommoe : = MAX8903_ = OuTPUT
: 47uF — |19
: : oK » USB PWR-O0K
! VBUS — T 31 0C s
i . i oc DOK » DC PWR-0K
; N ; e |2 » CHARGE
i D L BST INDICATOR
| ; et - | }‘
: D + 01uF L 27| X 13 Riser
: : ISET
{ o 28] Lx F
| P — 11 Rinc
eemmed IDC
S P i
%] CS o SYS | 24 . . TOSYSTEM
9% (SEE TABLE 5 FOR L sys | 23 L Cyys  LOAD
NDUCTOR ALLE T ‘i I(SEETABLEGFOR Csys SELECTION)
SELECTION) ‘i —
17 | uss BAT Jo1 .
USB L lﬁw_ﬁrmL
DC MODE — BAT | 20 10uF
ADAPTER |- 5 T T Li+
DCM = —
= Ww
OFF .i CEN
CHARGE ON L— Rr
10k
500mA 7 THM
joomal— > VS8
NTC
USBSUSPEND —  16] 10k
101 cr
Cor ] GND
015uF T TE =
E3. #EIRHBE, FHMini 5% 88 5 H ©DC/USBE 18 1% 558
WEV®, ZICEBES&NTBEIE, EHHRSEER DC#j \— 5 1% 7 [O] f& [ E 15 75 58

BN, MEBRNE, RERSERNMBEREE, ¥  WREHEEENDCHA, NXMUSBEEESE, fa
B4FUSBRIDCEERAEIET, TR THHREBERE. BA  (EEIHD R IEDCHE A 5 FSYSHI 6 th 7 i # £ & &8,
BRITRAOSNREBEGREFARERS DR, MUERR  WRatsES TR/ &GS 8 EVsysvn, B4), &

GHEEIFEE), MEBEBERGHBEEEZZTEM, MUEBREIFE,
L &R BIT+100°CE, MAX8903_2R# ke ey,  HA=STRGBESEHBEERT . IDCRENKRAREE
MR IE B R EREE T I A, BHEBER. ISETRENEATEERAUEESE SRR,

RIBFES AFR/NNBREG BN FYHE D B8R, X
PLHEEMTE BN S FER/), BUEBERTRNES
BEEHOEIRT LB A HBEENFT 0,
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F1. E2fE3RIMBITHTIFR
(Flgg:‘\in:ggi:-lg 3) FUNCTION PART
Cpc, CusB Input filter capacitor 4.7uF ceramic capacitor
CvL VL filter capacitor 1.0uF ceramic capacitor
Csvs SYS output bypass capacitor 10uF (l\/IAX8903A/l\/IAX8903C/I\/IAX8903D/MAX89OSH/MAX8903J) or
22uF (MAX8903B/MAX8903E/MAXB8903G/MAX8903Y) ceramic capacitor
CBAT Battery bypass capacitor 10pF ceramic capacitor
Cet Charger timing capacitor 0.15uF low TC ceramic capacitor
Rpu (X4) Logic output pullup resistors 100kQ

THM Negative TC thermistor Philips NTC thermistor, P/N 2322-640-63103, 0kQ +5% at +25°C
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

WRBEMEBEREETFVsysvin, TEBIAEEFRSGHEBEER
EEESM, REBE(Vsys) ST Vsysmin, HEAFTTR,
Bt 7 B ES M ar R i Bt B9 B B, RIEMAX8903_hR
AKOARE, VsysminiZEHA3.0VE3.4V, S03K6,

BB BEVsysmin BEM ESOMVE, Rt s BEEE
BEERM, BE, BMREBRESEELRIEIFY
BRI, DUKEmAPRITARTE B R E M EK,

DC-DCFgE#= B %
TH N E BRPWMESIHLE TR TEERS NI X
MR, AFERNRTINETH, REEHESHEERN
AR, B BERNEENSEERNPR, SULR
MERIRE, FEHRETIEEIMHIIE, SWMABE
BEmBBEEMEIN, TEEEESNSSIE, BFHFE
w/ANVKWTES(E], X AREAMHzZ TR, =F 8RR/
XU E], IBEBRIAT, XLlth, SWAELERSHN,
HTFHFER/NSENE, THIEEIMHZME, LifE
HEERBRNFENE, SHEFE, XMERT, BR
LUK BRI A RET R/, EBELTERETARMER
SYSHILUK BIE, AT #R TIEME RSN, LUK BIRER
ANBE, BHBEEmEL, A, MXOIEETESN
WARRmAERK, BESEFLABETEFHI D,

>N ==

16

DC#={(DCM)

WR2FR, DCRIATERZMER R (HS2A)FUSB (K

=500mA)EBiE, DCMZBREMAEB A S B, DCEAL
FiERBER, DCAERRFBHIDCSGND BEI&Y ERE
(Rpc)hi% &, RIBETRNITER|pC:

Ripc = 6000V/Ipc-max

DCME WA EANREFE, DCHA BIRRF BIUSBE
B AR IR EAS500mAS100mA, IUSBEZ IR A KA
=B, DCHABIRRE 9500mA, DCHANBILFEE
e ASYSHE, IUSBEHA A Nk BFEH, DCAA
BIRBRE A100mA, ZE100MAK T, PEEE T8 XM,
SR ERER, BH100mARRT, %MER
ESEOHHEREELX, B BERE BRRACS, i
ASYS,

DCMEIMIEF— 1R EZEEDCHRE, WEFx,
A5k BIRRMDCME A — R &R ZDCH N, DCMHK
W) BEREEANTFTDC, EBFARBEP, BiE—MEEHN
MOSFETFIDCM i &9 5h &6 68 BE BN 5T 7 LE 8858 ADCMZ X
W _REREDC, EI Y HBE 5 VF A0 I 28 72 (R eI B 1%
& MOSFET #9445 3K 5 & IR o

2%
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PAETLi+FBi#DC-DCH B s,

B3 MOSFETAIDCM i B B 8 — Fh &R 5 R R ZEDCM%
NS EEE Z B BB — N TMQHBPE, #ALHE 8 K WDOK
Wi, BEREDOKAS BFEHDCMBA AR EF, R
DCMMIEFIBESFDC, TMQEE BEEMDCME AP
“HREREDCH BIMMRHBIEIL M PA,

USBBIN\—L 1t t5/E 75
WMRUSBEINFR. DCRIALR, SYSHIHEMF B BT
HZEEAUSBRISYSZ B REZLMRESFRMH, SYS
WREFMEESDCHAFETHE(ELFR), BHEEBH
BMSYSHREUFTRERR TN BN, EFSBEERATH
USBE i, aRUSBFIDCHAIIHR, MHDCHAGE,
R AUSBHIA 8ift HIUSBH# A\ 8932 3RS 18 B 79100mA
H500mA,

RN 1 (UOK, DOK)
DOKARRF . REEHKH L, 5RDCH AN BIEH
RS, ZUSBSIHIRE®HRE, %4.15V <Vpe< 16VE, DC
BB A b S EDOKIR zh E B K B, & USBHIE
HE ™, HW4.45V<Vpc<16VE, DCHIE#HIA A B R E
DOKE s E B HE{k B, USBHI AB R, WEEHE/NDC
BEERS, WEHTHNEES AHKES &R, 08
REEDCHEREH L, THDOKEREEMH,

UOKAmHMIFE. RBEAERH L, ERUSBHANBEY
R, USBEEAMBHIREN, UOKABHEEBEE, 41V<
Vyss <6.6VE, USBHEAR, MEREEUSBHEFER L
wd, TBUOKEZEEM#,

VSYSREG
VBATREG

MAX8903_

IgaT X Ron
VsysmIN

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

Maxim Integrated

HFUSBHIE Bl a5 4

UOKFIDOKEE BEFEHITH . USBEREME T Bas i 1L i
HRFAERTERS, BT UKEDOKFIUOK “sl” & fk,
9 B — B B R 5k 48 (POK) i H o

HRIF
HENEEBIT+100°CH, #A{RIP HEIGIREB5%/ CHREIR
MANBERIIR, BEIXF+120°CHFE BB R A0MA, BT
REnBHENLERASTELTR, BUFEERESE
ENFRFI BB RESYSTHH BEE ZBIFEEOMA, A EHEHEIR
WEREE, ZEXTHNARBLER N EWER, R
EEBEFHEL120°CAE, FEMDCEHUSBI Y BIR, 3
BVsysiBH BETFVeaT 50mV,

FREREIEVIG

DCI#IA
YHDCHAZTSBEN, MBREBEESTHR/NERGKHE, SYS
MWEZEE R, BREALSYSFHBEM, TRUAS R KA
Bl MEIRES M B0 N A7E 6B 87N Fri2
RIBHRETTEZTERROAAN BT, BMDCHE B,
XA ENRBAETHIETEBRRATREFAD S OUE,
HASYSHBATZ BIMIEMIEE K, thoh, BMEBRIK
MERBTHEm, FSYSEEEDS/N, EDCHUSBHIA
BHER, UDCHALERERS, HEREHAANBER,
BYUSBII A % o
BT EE, ZTBEXA, SYSHH B HRBEDCH AR
fit, SYSBEREEVSYSREGo B BETREIEH/S o
FZTEHMARE, BXIAZBRE, URARBREHE
NITFR, SYSEERE®BMBEE, FHSYSHBATZEH
50mQ PMOSTF*5iE, MXBEANAHB R, —BER
HERRTHMAERIIR, SYSHBATZ [EBIFF X3 X,
WRHBERNDCHE, N50mO PMOSHIESiE,

USB#IA
HUSBBMIAZF HE, DCAMKEIETEEXA, EEAEUSB
MSYSZBENEAMRESHMRFHEF mHEMEE, WE
HthBEESTHR/NRGHEE, SYSHEBEREHEZEBM,
USBBIAMBSYSTAHHE, FFHAFINGERABMTER,
RERTAEBERRAFHUSBE R, Bt aei% IR Utk
WEHF W, FSYSHERDNR/N, BHFEBERNFTR
BBy IbEY, SYSHEEREEVsYSREG, WRUSBFIDCH;
ANSER, WEMDCE NS,
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PAETILi+EB#iDC-DCHE B &S,

HBFUSBHIE Bl et E Z 4%

F2. BWNREISFIZHIZLE

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/RiseT and
input has priority. 100mA
USB Power at DC Input Lesser of
L X L H L 500mA 1200V/R|seT and
500mA
L X L X H USB suspend 0
Lesser of
H L X L L 100mA 1200V/RISeT and
100mA
USB Power at USB Input,
DC Unconnected No DC input Lesser of
H L X H L 500mA 1200V/RISeT and
500mA
H L X X H USB suspend 0
DC and USB Unconnected H H X X X No USB input 0

** 7B BT BERB IS AN BT TR, R B BISYSAE BRBIL AR, HEH T EE R FRAT BB,
***DCM (FH#%)5DC (R Z EEF— A RE, WEIF R, WEEISUPREDCMEF, FRHA—TMOSFETH#HTIEE, 2WHE3

/5}7"7./_70 X= 7_59%0

USB# &
KzUSUSHEES BFE. DCMABERBERKXATE
BFASYSH M, FK @A BRMEETI70uA, #AUSBEE
B, BSER2IMTHIRE,

FEHEAERE(CEN)
CEN¥BEEBLE, RUB/AH, CENYBESHP
B, REBB/XM, CENTEMSYSHt, FETRGEF, T
FERGEHBBEOMMEB)XATBRIE, BN
MAX8903_* it H. 7 it 2% 2§ #E 15 IR ST it T8 7t B A0 iE AR 28/
Bt BRBY KM, XA R T, CENT i,

18

®iEa
AT H L9 SR USBE R E AT 25 B R AR E A B
T, GAEHRAETHEHRATELERYZR, H—BHANBH
BAEME, SYSERNZSIF B LA IEENETRIR,
B E BB AL0us, XthEGKE, WRDCEUSBZEHR,
SYSEHREAEUSBIIMEIDCMAZRIBRESR, EENTE
=, SYSTURELEXFAZMEE, VIEEBAT, HVsys <
VeaTH, B 11# ZBAT, Z IR EEEBUR FSYSE B
SYSThzE, SYSEHEBENZT EAZFEENET, RE
SYSTAH BT/ NTFIRENERITR, SYSEITXHFHH,
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PAETLi+FBi#DC-DCH B s,

FHEBFBE, TEERMOALARISETIRENER, B
EHEN1.0ms, SMAMEHNRFIRES. BN BFAEUSB
FIDCZ [ ¥k, IUSBZHEH N EUSBZE B B M100mA
FAB00MAR, TEERBEHANRKBSHIIRE, A, W
RRiseTBIE — N RXRAKE, WxHI/ABRE

Hth 75 7%
FEARNBN RN, BT BEEERUREE RS
HithF B, BRBISETEGNDZ BN BERH#E, RIETR
T+ ER|seTHE

RiseT = 1200V/IcHGMAX

B FE BB
ISETAIGNDZ B H B ER KRBT B R, THFHENEB
MHFEBBR, 1OVEENEFEARTE Bl
HEEN, THEBTENERTL B, UPISYSBERKE,
Eitt, USBAtBEF B2 DU H100mAZK500mA 7t
mMEBER, BAREMXRERRIH, BESFED,

MONITORING THE BATTERY
CHARGE CURRENT WITH Viggr

T C— S R

Viser (V)

i it
1
1
|

<— DISCHARGING 0
BATTERY CHARGING CURRENT (A)

1200V/RiseT

BE5. FIFISETFIGND Z [5] B9 & /% 45 0 5t 7 8 8 7

Maxim Integrated

HFUSBHIE Bl a5 4

HVeaTIE FVeatpoly, T HBHFAMFZTERX, UEKR
TEENI0% A BMTEE, EFIHBEEBKREEE, 3
Bt BB R IX EIVeaTREGEY, TR ERTHRE &R KIRT BIR
#110%, F BaFF ADONERS, % 8t BEREZ100mV
B, ZAHEB[EEFSNRELRE,

FEEELAIE

R EHEREELIIR(ITervIFET BB L TFEERR
B, SHABR, TEIEFHFLEENIFZRAH, R
Bt ADONERE, THEER,
FE, EREHEHARAGARTIAFRP TEEITeRM, &
B A= ADONERS, EER E2 i ADONERE, 7
HERANE T rervAF B X BB AT TFEERRN. @A
PRI SR RIP BB ERR T B BN,

FTEREE TS

FEEIETEHH (CHG)
CHGAHRMITE. REEEREHH, BTERERBRDS,
LT EBOTREMRTIRSE, CHGHRETF, @
RAG BB NFE T BEFENRRIFRES, CHGEEZAS
PR
5#aEess(uP BESFRN, ECHGHMZEI/OBE Z(BE
E— LR, AuPEREFEERSER, I, CHGT
R UL R20mARI BB, e A FLEDF Bi57R,

o HEHS T4 (FLT)
FLTHRRTE. RETERmE, ATIEnRx BRRE,
5t 7 958 HE A MR 2 3 BL % B B SR B B 6015 TS
FLTHMR BT, % 428 AT T FoR A B BY 8148 13.33 4 4
S %5 H38 40 F PR IR B BY BB 166040, T HEA A
XA ER(EOH ), # 7 BHKEIRE, ohl4%CENS
EHEBBA DR,

SHTER (PR A E A, EFLTABE/OSE 2 it
B RS, HUPRETE SRAIER, 1N, FLTTR
BB A20MABI B3R, BB FLEDE BIETR, MATBE
FLTH#, TiaFTE s,

FEEERES
WEEMRS TR EMERFMTER, MEANREHLETE
B 28 HCTuR B9 7ME B F(Ce)iR B,
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CAE TLi+B#DC-DCTE B,
HFUSBHIE Al as B Z 2%

NOT READY

@: HIGH IMPEDANCE
FLT = HIGH IMPEDANCE
IcHg = 0mA

CEN=0

PREQUALIFICATION
UOK AND/OR DOK = LOW
__ CHG=Low
FLT = HIGH IMPEDANCE
0 < VBar < VBaTpQ
IcHG = IcHemax/10

Vpar < VBaTPQ - 180mV
RESET TIMER = 0

FAST-CHARGE

VgaT < Vparpq - 180mV UOK AND/OR DOK = LOW
RESET TIMER __ CHG=LOwW

FLT = HIGH IMPEDANCE

VBATPQ < VBAT < VBATREG

ICHG = IcHGMAX
A

IcHG > ITERM
RESET TIMER

ANY CHARGING
STATE

TOP-OFF
UOK AND/OR DOK = LOW
CHG = HIGH IMPEDANCE
FLT = HIGH IMPEDANCE
VBAT= VBATREG

IcHG = ITERM

THMNOT OK
TIMER SUSPEND

THM 0K
TIMER RESUME

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

DONE
UOK AND/OR DOK = 0

CHG = HIGH IMPEDANCE
FLT = HIGH IMPEDANCE

IcHG = 0mA

UOK AND DOK = HIGH IMPEDANCE

UOK AND/OR DOK = LOW

RESET TIMER

Vgt > VBATPQ
RESET TIMER

TIMER > trop-oFF

VBATREG + VRSTRT < VBAT < VBATREG

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

ANY STATE

TIMER > tpReQUAL

IcHG < ITERM
AND Vgar = VBATREG
AND THERMAL

OR INPUT LIMIT
NOT EXCEEDED;
RESET TIMER

VpaT < VBATREG + VRSTRT
RESET TIMER

REMOVE AND RECONNECT

TIMER > trsTCHG
(TIMER SLOWED BY 2x IF

IcHG < lcHamAX/2, AND
PAUSED IF IcHg < IcHamax/5 WHILE Var < VBATREG)

TOGGLE CEN OR
THE INPUT SOURCE(S)

~ FAULT
UOK AND/OR DOK = LOW
CHG = HIGH IMPEDANCE

FT=Low
IcHG = 0mA

A6. MAXS903AFE IR Z i e

REERXT,

RENRE

MEHBHHERATEESIE

. Ccr
tPREQUAL = 33minx 015uF
t — 660mi _Cer

FST-CHG = PoUMINx-o— 5uF

trop-oFF = 155 (MAX8903A/D/H/J/N/Y)

=(MAXB903B/E/G)

tTOP-OFF = 132m|n><0 150F

20

MAX8903_P&{R 7 B 8 i, XFIERT, ill]%?EEEEEh?ET
FEEIFT IR B B IR T BIRAI50%, 1R7EE B 35 A0 1T B 3R Z4g
ﬁ'TEEZ'FZ ﬁH%}EEﬂEﬁu{LTB‘FEUﬁElﬁﬁE’]H%?E%UILE’]ZOO/O
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MAX8903A-E/G/H/J/N/Y

PAETLi+FBi#DC-DCH B s,

HFUSBHIE Bl a5 4

THERMISTOR VL
CIRCUITRY VL L

+ :

3 MAX8903B/MAXB903E/ THERMISTOR

————————————————————————— ‘ MAXB903G ONLY — ‘

. § G DETECTOR

ALTERNATE | ] ) T

THERMISTOR 0.74VL
CONNECTION
e THM

: Ris f
: : § 028VL
| Rre g i

: : R DISABLE
' : ENABLE THM
: @ | % 003\ CHARGER
: ; ALL COMPARATORS
: : 60mV HYSTERESIS
S N S GND
B7. #ha 6 BE B 6 B
P RN (THM)

+R3. ANEFAELER XA SRR E

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
(ii;'Stance at+50°C I 459 | 430 | 403 | 378 | 3.316

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

Nominal Hot Trip
Temperature (°C)

55 53 50 49 46

Nominal Cold Trip

Temperature (°C) & - 0 2 45

VLR ERS
VL2 — Ve M FRE S, AMAXBI0389 M BF & 2 fit &,
FHABSTH AR B, VLI INER I Bt By PR & B fE 12 R 1R
B, VLHUSBHDCH N BIRAt 8B, HUSBFIDCim & i
BRE, VLEDCHIRE# B, HUSBHDCHMABEST
1VEER, VLERE, MARBES TEEIRE, VLA
KXW, FFE, HFEBEHFXMCEN = SEF)EH, VLBFR
2 KW, ZEVLESGNDZ EEE—MPFBES,

Maxim Integrated

THMEg NSNS B — D TR E REBUNTC) 8 B BB BH
BFENEBHRGEE, HASEEREBIARE 6
SEEE, FBEFLTEEER, TEITSEAERRKE,
HHRF LRSS AT EREIE R, SRAGEHEKERIR
ESEEE, EFAOTE, REENSMNFILAERFIE
T, THMEGNDN 2 B B NI 8, R3IFR
79 B AR B B PR B R PR R

BT A FE 0 BB ETHMAIVLZ B 3N T — P95
mEHERE, B7), REHEELHEF[RTI0O (+25°CH),
REREBEEEESTAGBHEE+25°CHMPEE, B &R
EIBREN AR BE, Fl, F+25°CH10kQH A B
P, 7ERTpAhfEAT0KQHEME; X T +25°CHS100kQ# #A &
EPE, N/{EMA100kQE

Xt #2 B H10kQ (+256°CHY) A BB EFI10kQ RTg BFE, 2
AR T BERI3.97KQRUT () 5 L7+ 5128.7kQIA £ (S
RIE, REFHNBEERRS, 185 T EHBA35008
10kQ NTCHAELHBE, BE AT CE+50°CSERE, HAEH
FREERENEAXAXETAEX:

e~ moc))
Ry = Ros x e T+273°C  298°C
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MAX8903A-E/G/H/J/N/Y

PAETILi+EB#iDC-DCHE B &S,

HBFUSBHIE Bl et E Z 4%

R,
Rr = SEEEAT (B RR)EY, #4800 ERR ()

Ros = +25°CHY, Fal o8 IR 6B 1E(0)

B = AGBEENMEEL, BHE{ELFI000KES5000K

T = #EURE R IR (C)

RIHH T R R B IR TR 8IMAXB903_ THM
SRR

B A O A R E A B R TR (B, B33 R,
F— e A5 A g e IR 8BRS E B, o FIBME R
PG BIE, SO UBTIRERE TR, B, EBAE
H426080 A B IR, 3B —M120kQK B IR, TG
+45°CH &38R A0 CHE R 1R, T 7 i B R 1E
7E0°CZ A WIT i & F+50°CT WA I 1, HBE— K S
BT R AR R B, Xt B0 R B IE RN, R,
BE— R IE T DUEFERITR, mXHER 1R OETH
B MARTeTHARIERTRASRR, ARl
EBF TR,
EBEEHREABE N EEEREDCRUSE, MERIL
ZBECEN = & 9F), BFVLEN, AEBEEHAR
i3 B B, EAI0KORKEIE, BVLRBIkOLH S
BREY, £ /%4 F5M0250uAT B, 40 Rk 100KOHE &
PEAO100kQEH BBBE, % AR oI BEE25pA,

Rt B B A BEFE
B 5t A 0 Th AR B 44 B8 5 BB 4% ) 2 ¥FMAXB903B/MAX8903E/
MAX8903GE & N1/# Fr 8 5t BY B =h & 48/22 BUSBFIDC
BRI N, ZINAER A B AN E R A REEARN
T, HEEEEMREREM, M BZME, EF
MAX8903B/MAXB8903E/MAX8903G #I 7 4t o] 7& & th #
B ki, MS5USBHDCHEIFMARSHIMD BIFEL X,
MAX8903B/MAXB903E/MAXBI03G7E #4 &5 £ BH £ W EE 3%
BLEARMONHEBERETNRBOETFRT, WR
EAEERM, WAFERSSEHE, THMEEZRs L
EVL, STHMHSIH BE EFHEVLH87% X L8, WA
AEBERWHER, REXH, WTUEEFBIZAEEE
PEAC BB EE, XFERT, ATRFEBNBREHRSEX
FASNER R B, a0 RBTHMS| B 5 EGND (THM i
HEBERFVLA3%), NERARAGBELNIE, FHED
SWHNAGHEMANN TR, XHHERAT, BEREES
EHERERNINGE, SEEEHRERBEEN, F1EH
CENBASI T BIRE R,
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IhFE
T4, HEMEFE
28-PIN 4mm x 4mm THIN QFN
SINGLE-LAYER PCB | MULTILAYER PCB
. 1666.7mW 2286mW
Continuous
;(i)sv:ieration Derate 20.8mW/°C Derate 28.6mW/°C
P above +70°C above +70°C
0JA 48°C/W 35°C/W
0JC 3°C/W 3°C/W
BINSYSHHAE

RIEMAXBI03_FR A B E, SYSH HIFHHEEH25mV/AZ
40mV/A, 25MV/ARREIB R T RIGHEIEHE, BmRAEE
FHRFABEE, "HRRAFRSERNRIRABRE
Ik, BEA-—IPRRNASYSH T BE, EH25mV/A SYS
AR B R FE220F SYSH I BE, mMEAFIOMV/A
SYSTHIFEERNEHNFEEIOUF SYSHEBS, X T
MAX8903_T R AHEZE L, ESNRKG6,

DC-DCF&JE ] T5 a2 49 BB £ FE
MAX8903_H¥= ] Z2 = £ F — 1 1.0uHZE 10pH M SR B =&
(Lout), WBBRIERE T1E, &9 3= % Z2 #4950 B Bk Bt
TTIRBE, ROAH THE N HNEFEERIZE, WEE
WHENAERREERNITESIRETZSERNY, E5
AT MUEE B 73R 4% . china.maxim-ic.com/design/
tools/calculators/files/MAX8903-INDUCTOR-
DESIGN.xls,

MAX8903 DC-DCF £ 1 15 28 X A 18 /& FF X 4 K (faw) 8
E%‘J%’ﬁ’fi}, YHANEERREETIALEEN, XBS

[ THEFR, RO KIEE(torrMIN BIRRS], 284
_ILXI1’E7‘1EH:fsva’JbFﬁio ITHEESSSEE&EN, B
TBRRARE R/ KW EltorrmiNGI IE B BRI 6 224,
K, HWABERKE, HR/NSBENE (tonvINEY
PR, TIEMEBLXIASfqw, KN ATRERXAE/NSE
B ] B E B9 4 B SRR 1 4244

fow = AMHzEIMAX89038 4l A B B & /N lLouT, EH
]\@J—EX1EE(5V—§9V)E—JLE\-75?FXEQ&$0 NTF@MAEERS
(12 A, fsw = TMHzEIMAXS903GEH & 5 I F
A I
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NFAENHMEEERAE, ERNENEERIFIET SR
REfswIEMZE, N Enu}\%Ea—/J\HTJ‘ BHRESUR s,
0 RN BIE &/ INMEFRE #7555 W B B/ Ftorrmin, W
PHRENEEABERNXHNE TEEINEF R/
WERIGEER, ATHEILEEEREANBATREER
BB EN S SR, & ERSUEBRLT&R/IVEN
B Rk B SUK B S /MEL_RiPPLE_MINIRZ K F150mA, H
TEAORMARNQ)ITE R AT BER&EKRELOUT MAXo

1
X —— < IOFFMIN,

VSyS(MAX)
fsw

(1) torF = toFFMIN if[1 v
DC(MIN)

%=

Vsys(vax) 1
torF =|1-——— |X—
Vocving ) fsw

Ho, topp A RWETE], Vsysimax AR B EER K
B, VocvinAR/NERBABE,

Vsysmax) X torr
I _RIPPLE_MIN

(2) Lout _max =

Ho, LOUT_MAX%FEﬁﬁFE’JH‘E‘iK BHEE,

HER— NS RET S ER BB EI Efsw I EMEK
TT%IIE?ET—}K)]?% IT’EE’]/J\Rﬂ'Eﬁ@, TJUEHLBEES
BISUE REK, FAEX(2). (3)F0(4)% H #95E B 1A 17t BB %
&, Mﬁﬁﬁﬁij—ﬁﬁl’]iﬁuﬁ@ml_oun LouT MR TF 36351
HHOsE/NBERE, ¥T2A = lspum = TAB T EEH,
HWHENSUERESEE H(0.2 < K < 0.45),

Vsysmax) X torr
K % lspLim

(3) LouT_MIN_Topr =

Hoh, torr@ B (1)EE B &/ KHTESE],

(VDC(I\/IAX) - VsysmiN ) X 1oN
K% IspLim

@ LouT_MIN_toy =

Ha, Vpomaxy AR ARBABE, Vsysvin AT B85 H
HER/NME, toNIMABEBRANNSERNE, THT
XItER/H:
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MAX8903A-E/G/H/J/N/Y

PAE T Li+B#DC-DCFE S,

FFUSBFIIEBISEMEEE & 4%

VSYS(I\/IIN) 1

< TONMIN;
Vbcvax) fsvv

(5) toN = toNMIN if[

&
_Vevsmin 1
~ Vocmax) “fow

HERBMNERBERTEE(sAT) DK T B EE H BRI
1E|SDLIM)'5 Dz—wRARLUEBEBREZMN, WRO)Fxo

ILRIPPLE _MAX
(6) IsaT > IspLim s

Ho, ”—RIPPLE MA)(jJ B =(7)F1(8
HIER KM —

NPT EBE LUK BT

Vsysmmax) x torr
Lout

(7) ILRIPPLE_MIN_Topr =

(VDC(I\/IAX) - VsysMIN) ) xtoN
Lout

PCB /5 #lh £
REFNHERRITEN THREMBMNRENEDLFEENE
EHE, XERESSBREIREIRERSE, GND%D
PGB — 1 & E?‘Eﬁ]iﬂ [ERS: A== o- AR s
N B R 1Z B B E R T R M, |SET$U|DCEEU[L11§
BN EZEEZIIGND, BRBERIRE, BGNDEEZE
BEEICTHNRER, EREETHAERZ NI E,
HHFICE M, DC. SYS. BATRUSBEIh X8 A\ B
BNREFFICHE, RUERAEMENGLIEANIKRS
B4k, BIaDC. SYSFBATHIELZ, < FPCBH E LM,
1)51 2 %MAX8903A1$13*&E/]§§(?E ﬁ*‘l’o

@ ILRiPPLE _MIN_Ton =
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MAX8903A-E/G/H/J/N/Y

CAE TLi+B#DC-DCTE B,
HFUSBHIE Al as B Z 2%

R5. EFRBIRG

DC INPUT
VOLTAGE
RANGE

DC STEP-DOWN
OUTPUT
CURRENT LIMIT
(Isbmax)

PART NUMBER,
SWITCHING
FREQUENCY*

RECOMMENDED INDUCTOR

5V £10%

2A

MAX8903H/J/N/Y, 4AMHz

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

or 1.0puH, LQH32PN1RO-NNO, Murata,

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

5V £10%

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, IFSC1008ABER1R5MO01, Vishay
2.5mm x 2mm x 1.2mm, 72mQ (max), 2.2A

5V £10%

2A

MAX8903A/B/C/D/E,
4MHz

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

5V £10%

MAX8903A/B/C/D/E,
4MHz

2.2uH 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%

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, 83mQ (max), 1.15A

24

Maxim Integrated


Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
None set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
MigrationNone set by Gangadhar.Veerayya

Gangadhar.Veerayya
Sticky Note
Unmarked set by Gangadhar.Veerayya


5. T R BURDI(L)

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

2AE T Li+B#DC-DCTE 7S,
HTFUSBHIE Al as B R4

DC INPUT
VOLTAGE
RANGE

DC STEP-DOWN
OUTPUT
CURRENT LIMIT
(Isbmax)

PART NUMBER,
SWITCHING
FREQUENCY*

RECOMMENDED INDUCTOR

9V +£10%

2A

MAX8903A/B/C/DJE,
4AMHz

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, 456mQ (max), 3A

9V +10%

1A

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%

1A

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, IFSC1008ABER4R7MO01, 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%

1A

MAX8903G, 1MHz

6.8uH, IFSC1515AHERBR8MO01, 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

*RTFBUBESHNEZIER, S LNEEER,

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

CAE TLi+B#DC-DCTE B,
HFUSBHIE Al as B Z 2%

HHIER MAX8903H/MAX8903J/MAX8903N/MAX8903Y Ky £ 7 22
MAX8903_IRM TR R AR, XAEESHESENE MATNERERN, TRZAETRAKNBSSHAIE
— N FHFHTK D, MAX8I03A-MAX8903E/MAX8903G/ S8, REFIHT ZBUHREZENFTRZL,

6. LAEE

PARAMETER |MAX8903A |MAX8903B |MAX8903C | MAX8903D | MAX8903E |MAX8903G|MAX8903H | MAX8903J | MAX8903N | MAX8903Y

Minimum SYS
Regulation
Voltage

(VSYSMIN)
SYS Regulation
Voltage 4.4V 4.325V 4.4V 4.4V 4.325V 4.325V 4.4V 4.5V 4.4V 4.4V
(VSYSREG)
Minimum
Allowable 2.2uH 2.2uH 2.2uH 2.2uH 2.2uH 2.2uH TuH TuH TuH TuH
Inductor

3.0V 3.0V 3.4V 3.4V 3.0V 3.0V 3.4V 3.4V 3.4V 3.0V

Switching
Frequency

SYS Load
Regulation

4MHz 4MHz 4AMHz 4MHz 4MHz TMHz 4MHz 4MHz 4MHz 4MHz

40mV/A 25mV/A 40mV/A 40mV/A 25mV/A 25mV/A 40mV/A 25mV/A 25mV/A 25mV/A

Minimum SYS
Output 10pF 22uF 10uF 10pF 22uF 22uF 10uF 10pF 22uF 22uF
Capacitor (Csys)

BAT Regulation
Voltage

(VBATREG)
(Note 5)

4.2V 4.2V 4.2V 4.1V 4.1V 4.2V 4.2V 4.35V 4.15V 4.15V

BAT Prequal
Threshold
(VBATPQ)
(Note 5)
Top-Off Timer
(Note 6)

VL Output
Current Rating

3V 2.5V 3V 3V 2.5V 2.5V 3V 3V 3V 3V

15s (fixed) | 132min 15s (fixed) | 15s (fixed) | 132min 132min 15s (fixed) | 15s (fixed) | 15s (fixed) | 15s (fixed)

TmA 10mA TmA TmA 10mA 10mA TmA TmA TmA TmA

Power-Enable
On Battery
Detection
(Note 7)

Comments — — — — — — (Note 8) — — —

5. #EE, RIVEKESNESHFIEER,

i£6: ZEABEERIHIIEHRTENBFNNEIRE,
E7: WHERIES N RN HEEREE T,

7£8: MAXB8903HRZEMAXB903CHIF iR A&, #H# AT #HiZito

No Yes No No Yes Yes No No No No
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—DRAWING NOT TO SCALE-

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG | 1oL 4x4 l6L 4x4 20L 4x4 24L 4x4 28L 4x4 kG, D2 £2

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 [ 080 [070 [0.75 [ 0.80 [ 070 [0.75 [ 080 | 0.70 075 | 080 | 0.70 [0.75 | 080 T1244-3 | 195 | 210 |[2.25 | 195 210 |225

At | 00 Joo2 | 005 | 00 [002 005 | 00 [002 | 005 | 00 |002 | 005 | 00 | 002005 T1244-4 | 195 | 210 [2.25| 195 | 210 |225

A2 0.20 REF 020 REF 0,20 REF 0.20 REF 0.20 REF T1644-3 | 195 | 240 |[2.25 [ 195 | 210 |225

b |025]030 | 035|025 | 030 | 035 | 020|025 | 030 | 048 |0.23 | 030 [ 045 | 020 | 025 T1644-4 | 195 | 210 |2.25| 195 | 210 225

D [390[400 | 410 [3.90 | 400 | 410 [ 390 400 | 4.0 [3.90 | 400 | 410 [ 350 | 400 | 410 T2044-2 | 195 | 210 | 2.25 | 1.95 | 210 |225

E 3.90 |4.00 | 410 [3.90 | 4.00 | 410 | 3.90 | 4.00 | 4.0 | 3.90 | 400 | 410 | 3.90 | 400 | 4.10 T2044-3 [ 195|210 | 225|195 | 210 |225

e 0.80 BSC. 065 BSC. 0,50 BSC. 0.50 BSC. 040 BSC. T2444-2 | 195 | 240 |[2.25 | 195 | 210 |25

k Joes| - [ - Joas[ - [ - Joes] - [ - [oas| -] - Joas| - [ - T2444-3 | 2.45] 260 2.63 | 245|260 |263

L |o045]055 [065 045 [055] 065 045055 | 065 0.30 [ 0.40 [ 050 [ 030 | 040 | 050 T2444-4 | 245 260|263 | 245|260 |263

N 12 16 20 24 28 Te444N-4] 2.45] 260|263 [ 245] 260 |263

ND 3 4 5 6 7 T2444M-1 | 2.45| 260 2.63 | 2.45| 260 [263

NE 3 4 s 3 7 Tog44-1 | 250 260] 2.70 [ 250 [ 260 270

Jedec WGGB WGGC WGGD-1 WGGD-2 WGGE T2844N-1 | 265 270|275 | 265|270 |275

DIMENSION VARIATIONS
kG, D2 £2 L
CODE N, | nom. [ vax. | min. | nom. | max. [ vin. [ nou. [ max.

NOTES: Te044-4 | 285] 290 2,95 [ 285|290 [295 [ 025] 030 | 0.35
1, DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994,

2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
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.
& 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.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444-3, T2444-4 AND T2844-1
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
COPLANARITY SHALL NOT EXCEED 0.08mm.
WARPAGE SHALL NOT EXCEED 0.10mm.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘“e’, #0.0S.
NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPEC # 10-0131.
ALL DIMENSIONS ARE THE SAME FOR LEADED (-) & PbFREE (+> PACKAGE CODES.

TITLE:
PACKAGE OUTLINE,
12,16,20,24,28L TQFN, 4x4x0.75mm
APPROVAL DOCUMENT CONTROL NO. REV.

21-0139 K
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