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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

ABSOLUTE MAXIMUM RATINGS

DC, SYS, BAT, CISET, DLIM1, DLIM2, EN123
CEN, EN4, CHG, RST1, FB1, FB2, FB3 to GND....-0.3V to +6V

PV210 GND ..o -0.3V to (Vsys + 0.3V)
PVIBtOSYS. . -0.3Vto +0.3V
PG1, PG2, PG3, PG4 to GND. -0.3Vto +0.3V
COMP4, FB4t0 GND .....cooooviiiiiiiiii -0.3V to (Vsys + 0.3V)
LXA 1O PG oo -0.3V to +33V
OVP4 to GND ...-0.3V to +33V
LX1, LX2, LX3 Continuous Current (Note 1) ........cooeivinnnnn. 1.5A
LX4 CUITeNt (e 750mARMS
Output Short-Circuit Duration............cccoceevivieiieninnn. Continuous

Continuous Power Dissipation (Ta = +70°C)
28-Pin Thin QFN Single-Layer Board (derate 20.8mW/°C

APOVE +70°C) it 1666.7mW
28-Pin Thin QFN Multilayer Board (derate 28.6mW/°C
Above +70°%C) ... 2285.7mW

Junction-to-Case Thermal Resistance (6yc) (Note 2)
28-Lead Thin QFN.......coiiii

Operating Temperature Range

Junction Temperature.............ccooooviiiiicin,

Storage Temperature...........ccocceveeveiiciicii,

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

Note 1: LX1, LX2, LX3 have clamp diodes to their respective PG_ and PV_. Applications that forward bias these diodes must take

care not to exceed the package power dissipation limits.

Note 2: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to http://www.maxim-ic.com.cn/thermal-tutorial.

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

(DC, LX_ unconnected; VEp = VGND = 0V, VBaAT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, Ta = -40°C to +85°C, capacitors as shown in Figure 1, RciseT = 3kQ, unless otherwise noted.) (Note 3)

PARAMETER | symsoL | CONDITIONS MIN TYP MAX | UNITS

DC POWER INPUT

DC Voltage Range Vbc 4.1 55 \

SYSR lation Volt v v 5,75V MAX8819A/MAX8819C 4.3 4.35 4.4 v

egulation Voltage =5.
9 ¢ SYS-REG | TDC MAX8819B 51 53 55

DC Undervoltage Threshold VuvLo_DcC | VDc rising, 500mV typical hysteresis 3.95 4.00 4.05 vV

DC Overvoltage Threshold VovLo_Dc | Vbc rising, 300mV typical hysteresis 5.811 59 6.000 Vv
Vbc = 5.75V, Vsys = 5V DLIM[1:2] = 10 90 95 100

DC Current Limit for MAX8819B or Vsys =

| DLIM[1:2] = 01 4 47 A

(Note 4) DCLIM | 4v for MAX8819A/ [121=0 =0 > 50 | om
MAX8819C DLIM[1:2] =00 | 900 1000 1100
DLIM[1:2] = 11 (suspend) 0.02 0.035
DLIM[1:2] # 11, Isys = OmA, IBAT = OmA,

C Qu c EN123 = low, EN4 = low, CEN = high, 1.33

DC Quiescent Current IDciQ VDo = 5.5V mA
DLIM[1:2] # 11, Isys = OmA, EN123 = low, 095
EN4 = low, CEN = low, Vpc = 5.5V '

DC-to-SYS Dropout Resistance Rps Vpc = 4V, Isys = 400mA, DLIM[1:2] = 01 0.330 0.700 Q

DC-to-SYS Soft-Start Time tSs-D-S 15 ms

DC Thermal-Limit Temperature Die temperature where current limit is 100 oC
reduced

DC Thermal-Limit Gain Amount Qf |‘nput current reduction above 5 %/°C
thermal-limit temperature

SYSTEM

System Operating Voltage Range Vsys 2.6 55 ‘ V

2
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ELECTRICAL CHARACTERISTICS (continued)

(DC, LX_ unconnected; VEp = VGND = 0V, VBAT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, Ta = -40°C to +85°C, capacitors as shown in Figure 1, RciseT = 3kQ, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
System Undervoltage Lockout ) )
Threshold VuvLO_SYS | Vsys falling, 100mV hysteresis 2.45 25 2.55 %
. DC and BAT are delivering current to SYS;
\E/SQtT;oe—SYS Reverse Regulation VasreG | IBAT = 95mA: Ve < 4.3V, 50 o o0 "
9 MAX8819A/MAX8819C (only)
Vbc = 0V, EN123 = low, EN4 = low,
VBAT = 4V 10 20
Vpc =5V, DLIM[1:2] # 11, EN123 = low, 0 10
EN4 = low, VBAT = 4V
Isys + )
Quiescent Current lpyiz + |VYDC =0V, EN123 = high, EN4 = low, A PA
Ipy2 VBAT = 4V (step-down converters are not in 128 290
dropout)
Vpc = 0V, EN123 = high, EN4 = high,
VBAT = 4V (step-down converters are not in 362 730
dropout)
BATTERY CHARGER (Vpc = 5.0V)
BAT-to-SYS On-Resistance RBs Vbc = 0V, VBaAT = 4.2V, Isys = 0.9A 0.073 0.165 Q
BAT Regulation Voltage Ta = +25°C 4174 4200 4.221
. VBATREG v
(Figure 2) Ta = -40°C to +85°C 4158 4200 4.242
BAT Recharge Threshold (Note 4) -135 -100 -65 mV
BAT Prequalification Threshold VBATPRQ | VBAT rising, 180mV hysteresis, Figure 2 2.9 3.0 3.1 V
RoiseT Resistance Range %}Jﬁranteed by BAT fast-charge current 3 15 KO
CISET Voltage VCISET RCISET = 7.5kQ, IBAT = 267mA 0.9 1.0 1.1 Vv
DLIM[1:2] = 10, RcIsSeT = 3kQ 87 92 100
DLIM[1:2] = 01, RcIsSET = 3kQ 450 472 500
BAT Fast-Charge Current Limit IcHemAXx | DLIM[1:2] = 00, RcIseT = 15kQ 170 200 230 mA
DLIM[1:2] = 00, RCISET = 7.5kQ 375 400 425
DLIM[1:2] = 00, RcISET = 3.74kQ 740 802 860
BAT Prequalification Current IPREQUAL | VBAT = 2.5V, RCISET = 3.74kQ 60 82 105 mA
Top-Off Threshold (Note 5) IToPOFF | TA = +25°C, RCISET = 3.74kQ 60 82 105 mA
Vpc = 0V, EN123 = low, EN4 = low, 10 20
CEN = low, VBaT = 4V
BAT Leakage Current pA
Vpc =5V, DLIM[1:2] = 11, EN123 = low, 0
EN4 = low, VBaT = 4V

MAXIMN 3
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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

ELECTRICAL CHARACTERISTICS (continued)

(DC, LX_unconnected; VEp = VGND = 0V, VBaT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, Ta = -40°C to +85°C, capacitors as shown in Figure 1, RciseT = 3kQ, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Slew rate 333 mA/ms
Charger Soft-Start Time tSS_CHG Time from 0 to S00mA 15
- Time from 0 to 100mA 0.3 ms
Time from 100mA to 500mA 1.2
Timer Accuracy +15 %
CISET voltage when the fast-charge timer
Timer Suspend Threshold suspends; 300mV translates to 20% of the 250 300 350 mV
maximum fast-charge current limit
CISET voltage when the fast-charge timer
Timer Extend Threshold extends; 750mV translates to 50% of the 700 750 800 mV
maximum fast-charge current limit
Prequalification Time tPREQUAL 33 min
Fast-Charge Time tFSTCHG 660 min
Top-Off Time tTOPOFF 33 min
POWER SEQUENCING (Figures 6 and 7)
?iIrEnGeL REG2, REG3 Soft-Start tssgs,stisz, 26 ms
REG4 Soft-Start Time tss4 Ccowmp4 = 0.022uF to GND 5 ms
REGULATOR THERMAL SHUTDOWN
Thermal Shutdown Temperature Ty rising +165 °C
Thermal Shutdown Hysteresis 15 °C
REG1-SYNCHRONOUS STEP-DOWN CONVERTER
Input Voltage PV13 supplied from SYS Vsys \
L=4.7uH, MAX8819A/MAX8819B 400
Maximum Output Current RiLsr = 0.13Q mA
(Note 6) MAX8819C 550
Short-Circuit Current L =4.7uH, RLsr = 0.13Q 600 mA
Short-Circuit Detection Threshold 230 mV
Short-Circuit Foldback Frequency fosc/3 Hz
FB1 Voltage (Note 7) 0.997 1.01 1.028 \
Output Voltage Range 1 Vsys V
Ta = +25°C -50 -5 +50
FB1 Leakage Current VEB1 = 1.01V nA
Ta = +85°C -10
Load Regulation louT1 = 100mA to 300mA 1 %
Line Regulation (Note 9) 1 %/D
p-Channel On-Resistance Vpyi3 = 4.0V, ILx1 = 180mA 190 mQ
n-Channel On-Resistance Vpyvi3z = 4.0V, ILx1 = 180mA 250 mQ
p_Channe| Current-Limit MAX8819A/MAX8819B 0.565 0.600 0.640 A
Threshold MAX8819C 0.615 0650 0.750
4 N AXI/V
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PMIC, 4mm x 4mm TQFNZi3Z

ELECTRICAL CHARACTERISTICS (continued)

(DC, LX_unconnected; VEp = VGND = 0V, VBaT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, Ta = -40°C to +85°C, capacitors as shown in Figure 1, RciseT = 3kQ, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Skip-Mode Transition Current (Note 8) 80 mA
n-Channel Zero-Crossin
Threshold ° 10 mA
Maximum Duty Cycle 100 %
Minimum Duty Cycle 12.5 %
PWM Frequency fosc 1.8 2.0 2.2 MHz
g;iigil\/\alscharge Resistance in EN123 = low, resistance from LX1 to PG1 1.0 kQ
REG2-SYNCHRONOUS STEP-DOWN CONVERTER
Input Voltage PV2 supplied from SYS Vsys \

L=4.7uH, MAX8819A/MAX8819B 300
Maximum Output Current RLsr = 0.13Q mA
(Note 6) MAX8819C 500
Short-Circuit Current L =4.7uH, RL.sr = 0.13Q 600 mA
Short-Circuit Detection Threshold 230 mV
Short-Circuit Foldback Frequency fosc/3 Hz
FB2 Voltage (Note 7) 0.997 1.012 1.028 Vv
Output Voltage Range 1 Vsys V
Ta = +25°C -50 -5 +50
FB2 Leakage Current VFB2 = 1.01V nA
Ta = +85°C -50
Load Regulation louT2 = 100mA to 300mA 1 %
Line Regulation (Note 9) 1 %/D
p-Channel On-Resistance Vpy2 = 4.0V, I x2 = 180mA 290 mQ
n-Channel On-Resistance Vpy2 = 4.0V, I x2 = 180mA 200 mQ
p-Channel Current-Limit MAX8819A/MAX8819B 0.512 0550 0.595 A
Threshold MAX8819C 0.565 0.600 0.700
Skip-Mode Transition Current (Note 8) 80 mA
n-Channel Zero-Crossin
Threshold ° 10 mA
Maximum Duty Cycle 100 %
Minimum Duty Cycle 12.5 %
PWM Frequency fosc 1.8 2.0 2.2 MHz
g;iigil\/\alscharge Resistance in EN123 = low, resistance from LX2 to PG2 1.0 kQ
REG2 Disable Alsys Vpy2 = 0V, REG2 disabled (Note 10) -25 PA
REG3-SYNCHRONOUS STEP-DOWN CONVERTER
Input Voltage PV13 supplied from SYS | Vsys \

MAXIMN 5
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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

ELECTRICAL CHARACTERISTICS (continued)

(DC, LX_unconnected; VEp = VGND = 0V, VBaT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, Ta = -40°C to +85°C, capacitors as shown in Figure 1, RciseT = 3kQ, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
L =4.7uH, MAX8819A/MAX8819B 300
Maximum Output Current RLsr = 0.13Q mA
(Note 6) MAX8819C 500
Short-Circuit Current L =4.7uH, RLsr = 0.13Q 600 mA
Short-Circuit Detection Threshold 230 mV
Short-Circuit Foldback Frequency fosc/3 Hz
FB3 Voltage (Note 7) 0.997 1.01 1.028 Y
Output Voltage Range 1 Vsvs Vv
Ta = +25°C -50 -5 +50
FB3 Leakage Current VF3 = 1.01V nA
Ta = +85°C -50
Load Regulation louTs = 100mA to 300mA 1.3 %
Line Regulation (Note 9) 1 %/D
p-Channel Current-Limit MAX8819A/MAX8819B 0.512 0550 0.595 A
Threshold MAX8819C 0.565 0.600 0.700
Skip-Mode Transition Current (Note 8) 80 mA
n-Channel Zero-Crossin
Threshold ’ 10 mA
p-Channel On-Resistance Vpyi3 = 4.0V, ILx3 = 180mA 290 mQ
n-Channel On-Resistance Vpyi3 = 4.0V, ILx3 = 180mA 120 mQ
Maximum Duty Cycle 100 %
Minimum Duty Cycle 12.5 %
PWM Frequency fosc 1.8 2.0 2.2 MHz
g;i;gil\ﬁ'soharge Resistance in EN123 = low, resistance from LX3 to PG3 1.0 kQ
REG4-STEP-UP CONVERTER
Input Voltage Power supplied from SYS (see Figure 1) 2.4 55 \
Output Voltage Range VouT4 Vsys 24 \
FB4 Regulation Voltage VFB4 No dimming 475 500 525 mV
FB4 Leakage REG4 disabled (EN4 = low) -0.050 +0.005 +0.050 pA
Switching Frequency 0.9 1 1.1 MHz
Minimum Duty Cycle 5 %
Maximum Duty Cycle 90 94 %
OVP4 Overvoltage Detection Vovp 24 25 26 \
OVP4 Input Current OVP4 = SYS, EN4 = high 4 pA
OVP4 Leakage Current ggﬁj S'szged (EN4 = low), 4 40001 +1 LA
n-Channel On-Resistance Vsys = 4.0V, ILx4 = 200mA 395 mQ
n-Channel Off-Leakage Current Vx4 = 28V -1 +0.001 +1 pA
n-Channel Current Limit 555 695 950 mA

6 MAXIMN
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PMIC, 4mm x 4mm TQFNZi3Z

ELECTRICAL CHARACTERISTICS (continued)

(DC, LX_unconnected; VEp = VGND = 0V, VBaT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, Ta = -40°C to +85°C, capacitors as shown in Figure 1, RciseT = 3kQ, unless otherwise noted.) (Note 3)
PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS

LED DIMMING CONTROL (EN4)

EN4 Low Shutdown Delay tSHDN 2 3.2 ms
EN4 High Enable Delay (Figure 8) tHIINIT 100 us
EN4 Low Time tLo 0.5 500 us
EN4 High Time tHI 0.5 ys
RESET (RST1)

Reset Trip Threshold VTHRST gg:ﬁﬁ;;g;? 1o GND, Vg1 falling, 0765 0858 0945 v
Reset Deassert Delay Time tDRST 180 200 220 ms
Reset Glitch Filter tGLRST 50 us
LOGIC (DLIM1, DLIM2, EN123, EN4, CHG, RST1)

Logic Input-Voltage Low Vpc = 4.1V 1o 5.5V, Vgys = 2.6V to 5.5V 0.4 V
Logic Input-Voltage High Vpc = 4.1V to 5.5V, Vgys = 2.6V to 5.5V 1.2 Vv
Logic Input Pulldown Resistance Vioagic = 0.4V to 5.5V, CEN, EN123, EN4 400 760 1200 kQ
Logic Leakage Current ViLoagic = 0to 5.5V, DLIM1, DLIM2 -1.0 +0.001 +1.0 pA
Logic Output Voltage Low ISINK = TMA 7 15 mV
é%?:gn?Utp“t'H'gh Leakage VL0GIC = 5.5V 40 +0001  +10 | pA
Note 3: Limits are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed through cor-

Note 4:
Note 5:
Note 6:

Note 7:
Note 8:

Note 9:

relation using statistical quality control (SQC) methods.

The charger transitions from done to fast-charge mode at this BAT recharge threshold.

The charger transitions from fast-charge to top-off mode at this top-off threshold (Figure 2).

The maximum output current is guaranteed by correlation to the p-channel current-limit threshold, p-channel on-resistance,
n-channel on-resistance, oscillator frequency, input voltage range, and output voltage range. The parameter is stated for
a 4.7pH inductor with 0.13Q series resistance. See the Step-Down Converter Maximum Output Current section for more
information.

The step-down output voltages are 1% high with no load due to the load-line architecture.

The skip-mode current threshold is the transition point between fixed-frequency PWM operation and skip-mode operation.
The specification is given in terms of output load current for inductor values shown in the typical application circuit (Figure 1).
Line regulation for the step-down converters is measured as AVouT/AD, where D is the duty cycle (approximately
VouTt/VIN).

Note 10: REG2 is disabled by connecting PV2 to ground, decreasing the quiescent current.

MAXIMN 7
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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

BT (EHF14

(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)
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PMIC, 4mm x 4mm TQFNZf3Z
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

10

3.09

3.08
307
3.06
3.05
3.04
3.03
3.02
3.01
3.00
2.99

REG1 OUTPUT VOLTAGE (V

Voutt

Vixi

ILx1

Vsys

Voutt

REG1 LOAD REGULATION

IAX8819A toc15.

1

0

50 100 150 200 250 300 350 400

REG1 LOAD CURRENT (mA)

REG1 LIGHT-LOAD SWITCHING

WAVEFORMS

MAX8819A toc17

- 20mALOAD

2us/div

LINE TRANSIENT

MAX8819A toc19

Vourt =3V
loutt = 30mA

100us/div

20mV/div
AC-COUPLED

2V/div
ov

100mA/div
OmA

2V/div

50mV/div
AC-COUPLED

DROPOUT VOLTAGE (mV)

250

200

150

100

50

0

Voutt

Vix1

ILx1

loutt

Vour

REG1 DROPOUT VOLTAGE
vs. LOAD CURRENT

1
Vourt =3V

1AX8819A toc16

/
4

SYS IS 100mV BELOW THE
- REGT NOMINAL

REGULATION /7‘ \

VOLTAGE Vour1 =3.3V
/)

g

0 50 100 150 200 250 300 350 400 450
OUTPUT CURRENT (mA)

REG1 HEAVY-LOAD SWITCHING
WAVEFORMS

MAX8819A toc1

=y

v 20mv/div
™1 Ac-coupLeD

2V/div

ov

200mA/div
OmA

© 200mA LOAD

400ns/div

REG1 LOAD TRANSIENT (Vour = 3V)

MAX8819A toc20

4 100mA/div

100mV/div
3V DC OFFSET

200us/div

MAXI N




E T AES BB EIEFERSAI
PMIC, 4mm x 4mm TQFNZi3Z

BT (EFFIE(4E)

(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

REG2 EFFICIENCY REG3 EFFICIENCY
vs. LOAD CURRENT (VReg2 = 1.82V) REG2 LOAD REGULATION vs. LOAD CURRENT (VRgg3 = 1.21V)
100 . 1.86 N 100 g
% L N\ s % e
=TT g g L™ N 8
80 /‘/ =z 1.85 N g 80 o P l =
Lt = . LT
=70 7 o \ =0 Ve
= / S 184 = i
Z = \ 2 @ y
E 50 § 1.83 \ § 50
o4 = 40
3 S 1g \\ 3 /
= 20
20 1.81 NG
10 N 10
0 1.80 0
0.1 1 10 100 1000 0 50 100 150 200 250 300 350 400 0.1 1 10 100 1000
LOAD CURRENT (mA) REG2 LOAD CURRENT (mA) LOAD CURRENT (mA)
REG3 LIGHT-LOAD SWITCHING
REG3 LOAD REGULATION WAVEFORMS
1 225 - I\{\AXSSW?A toc25
1220 \'\ E Vours 20mV/div
=1215 = AC-COUPLED
&
=1210
o
£1205 NG Vix3 2V/div
o
%1.200 oV
o
21195 \
= \ I 100mA/div
1190 \\ - OmA
1.185
0 50 100 150 200 250 300 350 400
REG3 LOAD CURRENT (mA)
REG3 HEAVY-LOAD SWITCHING
WAVEFORMS REG3 LOAD TRANSIENT
MAXB819A Lo'n_g_ﬁ MAX8819A toc27
v I ©U U 30mA Do
v R orensesetetorp] 20MV/diV B N )
OUTS [t S ™™ AC-COUPLED

100mA/div

i ﬂ il H:ﬂ i
JULJLJL.JL!HLJLW

ILx3 1 200mA/div

100mV/div
1.2V DC OFFSET

© 200mA LOAD

400ns/div 200us/div
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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

BT (EFFIE(4E)

(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

LED EFFICIENCY vs. SYS VOLTAGE

LED EFFICIENCY
vs. LED CURRENT (6 LEDS)

100 g 100 lg
9 5 90 5
) 6 LEDS g 80 g
s 8 \ s //_
S 80 %25 g 60 /
= o
s 7 \ S 50 /
570 4LEDS = 0 H
S } SR
%0 7:IL\IE[E)U=CZT50rgATOKO1096AS1OOM 2
55 |- DIODE: NXP PMEG3005EB 10 ‘V3Y3=3"6V7
50 \ | \ \ 0
25 30 35 40 45 50 55 5 10 15 20 25
SYS VOLTAGE (V) LED CURRENT (mA)
LED EFFICIENCY LED AND BOOST EFFICIENCY REG4 INPUT CURRENT
vs. LED CURRENT (4 LEDS) vs. SYS VOLTAGE vs. SYS VOLTAGE
100 - 100 | - 300 .
90 5 9% w : 250 :
8 z % BOO\ST . \ g
= — . € .
= = X = 200 AN
g & / 5 ¥ A\ = N
S 50 = 7 \ 3 150 ™~ —_
) / £ 0 LED = I
2 / Y6 x 100
ILep = 25mA =
20 60 [-6LEDS 50
RV | INDUGTOR: TOKO 1096AS-100M
10 VSYS*‘S'GV %> T DIODE: NXP PMEG3005EB . 6 LEDS, ILep = 25mA
0 50 L | | | L L L
0 5 10 15 20 2% 25 30 35 40 45 50 55 25 30 35 40 45 50 55
LED CURRENT (mA) SYS VOLTAGE (V) SYS VOLTAGE (V)
REG4 STARTUP AND SHUTDOWN
RESPONSE FB4 VOLTAGE vs. LED CURRENT
MAX8819A toc33
i 500 .
Veng || noon g ) 2V/div 450 z
T 400 z
v = 30
VP H 1 1ov/div E 30
d ov 2 250
=
- 200
Iteo | 1 1omasdiv 150
100
0mA
50 7
0

2ms/div

12

5 10 15 20 25
LED CURRENT (mA)
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EB T A S IEBERB EIEIRESHY
PMIC, 4mm x 4mm TQFNZi3£

BT (B4 (4E)
(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)
MAXIMUM LED CURRENT MINIMUM LED CURRENT
vs. TEMPERATURE vs. TEMPERATURE
25.5 8 0.750 g
254 g — E
253 0.745 R —
= 52 =
1S 1S
5 25.1 g
gzs.o —— ——— %o_mo
g 249 ‘DJ
= 48 g
0.735
24.7
246
245 0.730
-40 -15 10 35 60 85 -40 -15 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)
51 fist B
ElL A IhgE
1 COMP4 REG4SMIFEMEHLZ .
2 FB4 REG4 i A -
3 OVP4 REG43d FEAR 377 45 .
4 PG4 REG4 3 & Hl1 .
5 LX4 REG4 HL I I35 #
6 GND BEfD it .
7 EN4 REG4 i fighi A LUK 52 BE R il 55 A
8 ASTT RHP AR W IF B Akt . RSTIRAK, FRFBUKTHEEI TR . 7EFBLIARHEEITR
200ms 2 J5, RSTIE AR T. 2MENI23 NKH-T- HARZEEDCH, RSTUARMZE.
9 BAT FELH IE AR B . ¥ BATHE B2 2 807 Lit/BE R AW HI ) IEA . SR A — H 4. TP (1 B s L 2 K
BATZ%#% £ GND.
ASHPER G, R A — R 10pFRoF R AR SYS 22 # 2 GND. 24 DCHr A BL R HL A %
DLIM[1:2] = 110, Vgys#kBR#I7E4.35V (MAX8819A/MAXS819C) 5.3V (MAX8819B).
10 SYS 2 250 MR (Isys)l i A BRI, VoysBR¥E 2 VAR 75mV (Vesreg) WHLE, LA
SN L YR E b [ B Ry SYSEH . 4 DCud A A R LIRS, SYSHad PFR70mQ R 46 2k T 5%
A BAT.
11 DC HEUHEEH A . DCH] SYSIRAE IARTT . DCH A RN A i G B 28 FUSBHI A . AN 1FTR,
DC i A FEL 3 R 1 Fi DLIM1 FIDLIM2 42 ] «
12 CEN FEL {78 L B A
13 B RE%I&’L’%%AU\O PB4 EREG 4y HH LA 5 GND Z [A] (9 FLBHL 43 FE#% 7P s, MK S P PR 3% 7
1V & Vgyg.
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MAX8819A/MAX8819B/MAX8819C

E T B IEEERB I FERSAI
PMIC, 4mm x 4mm TQFNZi3Z

5| BE(4E)

Bl 2 Ih&E

14 CISET FUHLHR PR . 7R CISET 5 GND 2 8] 4% — /> F B (Reps ) T332 PR ST H A PR 1) 930 3 b 3 R 1l 00
FEIITR .

15 CHG fRESFAR. IR IT s e ASH . 4 7E IE % e nt, CHGHK. H£F 82 WE3.

16 PG1 REG1 )3 Hli .

17 L REGIHLETIF 4 & . M{HRENT, LXIZEPVI3FIPGL Z Y13k, DUOKFBIHL R E R 1.0V, M2k |1,
W FLX 8 5 1kQ P BB 2 PG .

18 PV13 REGIMIREG3 55 g LR A . K PVISEZEESYS, 1 ffl— RATpFRY R E A4 PVI3 3 £ PGl .

19 L3 REG3HLETIT 26T 8. M fERt, LX3TEPVISHIPGI Z [k, LIKSFBIFEFRE R 1.0V, 2uas LA,
LX3 i1 1kQ P LB L E PG3.

20 PG3 REG3 & 1.

21 DLIM1 i NPBR UL BCF A L. ARYE R 1 UK 3N 2 v T G F TR 15 DC i A BR Uit -
REG2 S it A . ¥ FB21% % £ REG2 4 H L 755 GND 22 [8] A9 FEL B4 TR A o s, B4y HY L TR 4

22 FB2 TEIVE Vyg. MUK PV2 AR |FREG2, JFB2AAZ%H: % GND.
REG3 I {#4i A . ¥ FB3 %12 £ REG3 4 H L 2% 5 GND 2 [A] A FEL B 20 FE 25 P i, KRS H R iR B

23 FB3
Ewﬁvm

o4 EN123 REG1. REG2FIREG3ffifg#i A . YABIENI23 2 &, AIfHHEREG]. REG2FIREG3. UKZHEN123 %
{GH S, A2k FREG1. REG2HIREG3. {difE/2E 1|05 7 a0 & 6 FIE 7 s .

o5 PV REG2HLJEHIA . IEH TAERPI PV ZESYS, A — H2.2pF M & 20K PV2 35 i £ PG2.
W ARG TLFEREG2, MH¥PV2. FB2HIPG2#E# 2 GND (LX2 7] LA 2 5% 2 GND).

6 Lo REG2HLBIT 345 . 2 HRERT, LX2FEPV2HIPC2Z (A1, DI FB2HE EfE R 1.0V, 24u2k ki),
LX238 1 1k P FBHL L HL £ PG2.

27 PG2 REG2Th 2R M.

28 DLIM2 i PRI IE R RO R A 2. AR 28 19K 3 & i FL T sl A R T SR8 B DC i AR -

— EP IR
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EB T A S IEBERB EIEIRESHY
PMIC, 4mm x 4mm TQFNZi3£

-T0- De SYS FAST-
AC-TO-DC o L . ° BATTERY | DESIRED
VS
ADAPTER o1 L A T B | Gy | o |f | CHRGE
47yF 10uF (mAR) | RATE (€) CURRENT
€L . _| T (mA)
- SMART Lé’XH'EPRﬂy = 300 07 | 143 | 210
DLIMT | DLIM2] DC Iy (mA) POWER ™' CHARGER AND BAT ggg g; s o
0|0 1000 DLIM1 SELECTOR SYSTEM LOAD — 5 L e i CH gég
SWITCH 47uF .
- 1 ouwe GLITCH FILTER LMY LY e o7 Tan [ o
7| 1| SUSPEND 1 cEN o
ciser |, R <ouTi] |_0FF
RG
o 470k
® CHG >
BIAS CHG,
MAXIM 4'
IMAX8819A
MAX88198 s
VAX8819C
Vi * ° 5
T T 7
T 4TwF
ON EN123 IE > EN =pa1 U 3.0V
—‘_ OFF ] REG1 X1 4.7uH 400mA
STEP-DOWN Yo 0UT]
pe-oe BT 200k T
- i
T PWM
L4 = PG1
10uH » 1 R9
® g 100k
c D7i
01T ovPa REGIRESET | T
— PG4 —  B7%FALLING
50us BLANKING
- 3
W ¥ 01 PG4 929% RISING _|
0.1uF 80ms DELAY
50\/IG ¥ J—_PG4 o
X7R T PG4 02 COMP4
s V5
wWYI” o | <
UPTO6 y 03 0.022uF T 2aF
WLED K%/ % REGA | —=rw2 | 18V
¥ o STEP-UP e e 47 200mA
A DC-DC
’;1// STEP-DOWN R12 c10* o>
DC-DC FB2 80.6kQ2 10uF
A 1 ° L
(‘d — PG2
WM PG2
D6 R13
’:/l// Y FB4 — o, 100k
— PG2
R1
2 L [e 13 12v
(25mA) e 4.7uH 300mA
REG3 I
STEP-DOWN R14 o jout3>
N EN4 PULSE DC-DC IR 20.0kQ I 10uF
L OFF DIMMING re3 =
PWM
1 s
GND e = pe3 100k T [
%7 J:— *22uF FOR MAX8819C IS RECOMMENDED.

P 1. 1) G HE [/ 48 T2 b ] L s

FLHIEA 1B I EDCLED BRI R R R g . TR 3 B IR L
S A ERE ) :

MAXSRIO_f ¥R FEHLae . PRIEREHAEL R WLED g T RN ik L

W SER R . WEFTR, ZICHEM T HR  MAXSBI9_BAT — RSN ARHLITHI A, 3 B2 2 5l - ELIiIG A

BLJEE A . Lit/A IR AWl 7o i 2% . SRk matfaefn  #wsUSBimH . 2% A DLIMIAMDLIM2 H T & B (1

i A BRI -
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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

B T4 TR AN, ICIEE I SYSHi M KRG, T
HL R SYSHE M, H AR HIE S AISYSH, %M
BRGNS TR 2 .

HEEN T, DCH A I AT BE AL LS R R4 7k i i (E
L - R A FL VR IR 0 PR B R RS I L R A T, B A
WP AC-DCIE e #5 o USBHLIRZ Lt . R4 sk ki, 75
IE RS AR AT TV R T . IR ARG
P 7 0 (0 i A PR TR, 0 Py v b D 7S (0 LRI
FR BT IR A A R A A R R I FL R SR B Lk AL
USBHLIRRS, &40l e 75 28/ R 40 ) B St BR il FL I
THFE. MMAX8319_i e TiXFPIEA . M DCH I USB
FLJR LSS B T BRAE BSF,  F REL D 78 FRL O DA ZE 55 3R 1
TAE.

ICHA T AR IhAE . SYSHLERHITE4.35V (MAX8819A/
MAX8819C) 5.3V (MAX8819B). I DCHIAME T
5.88V (Vovro po)iiast FEIIBR , Fi ABR il F BR K W FF S YS 5
DCHyi%EHE, (BT H H i (L A R R AR Ak S (R FF T1E .

BINBRHE
B LR AR A T AE S AL(DC) . FLH(BAT) A L 25
TE(SYS) Z 18] Fo 48 73 B F U, i A FEL AR kL O R o«
HAEAIIREAT -
A ER L JR(DC) ML i (BAT) AR F I -

o YRS METHR BRI T A BRI IR, AR
TE LRI 728t FEL AT AT T L ST HE

o Y RGEMETHRER KT BRIRE, it
PR BB TT 5 b 7T Bkt L LA -

o R 4 R T B A AR U ALY, REE(SYS)H
GRS

o U RAH A YRR AT B A, RZE(SYS)H
MR IR AL EL

16

L JEE R ) P g T e A K P 9t 7 P 3 3 T A1 L Y FL O
R MAX8819_it #i.

RGgRBIFE
L DC A E A R, 7T0mQ PN & MOSFET#SYS
B FEBAT. 4483 DCIRAF7EA RURTRRT, 1% LW
FFH.SY S 33 55 e F PR 165 2 Hh i A FRL R R
M ZR G TR H U 3 A A E A PR ST, E Tt R S A P
ARG MERIT R4 MR IR AN IR . 25 R kL
I A A R RR ), ROGE R TAMERHL R, MR &
FEH . ZHEN T ASHIXAER, B OvEE H A
B P Ve P A R AR 5 ) O 2B P . O (T L 0 )
THFEH AR, (AT E AT DU T
DCHE#H A\ (DC. DLIM1. DLIM2)
DC&—Mr PR A A, AT RGE(SYS) it Eik 1A
B . DCESYSH K E — A TR Hl RSN ERE
B RMERA R AT 1 SYSHL M 5.3V (MAX8819B)
a5 4.35V (MAX8819A/MAX8819C). fnZk1fix, DCX
7 H DLIM 1A DLIM2 ¥ % A 15 B 09 4 R0 AS [ 1) F, i R
il , 3 2 e I PR S AT B AR S A A2 IR - B O 0 b 3 T 2R AT
USBHLIE TAE. DC TAEHLETERE H4.1VESSV, (AL
R ZOVHET ASIIR. #DCH A B EMR T XENR
(4V), MEARHETCR . EDCH EAL T, NA
HHEHTERL. DCHETCRNT, WiFFDCHIE A . fHE D
4. TRF B L 25K DC 55 i 28 3

$RALFETFDLIMIAIDLIM2 [ & Y DU R IR B, 2 W1,
DLIMIAIDLIM2 $2 (47 T HE A B, BEWE B 11 2 55 e 2 e AR
SN T AR AR .

*1. DCRRAIRE

DLIM1 DLIM2 DC ILim (mA)
0 0 1000
0 1 475
1 0 95
1 1 Suspend
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EB T A S IEBERB EIEIRESHY
PMIC, 4mm x 4mm TQFNZi3£

TOP-OFF
PREQUALIFICATION ' FAST-CHARGE FAST-CHARGE DONE
H (CONSTANT CURRENT) ! (CONSTANT VOLTAGE) !
VBATREG —
(NN
(>
5
e
& VBATPRQ —]
=
=
ICHGMAX —]
=
£
oD
o
(NN
2
=
(&)
>
& IPREQUAL
=
=
ITOPOFF —
O u—
HIGH —1—
IMPEDANCE
(&)
S
LOW

2. Liv/ BRE A1) 7 1 i 2%

Bt 7B #5 UDCHI AF AT, — HCENIKZhZ &V, Hit 75 i 58

A ~ 3 S B — Rk e, AHEGSHECHENEmEE, Wi
24 MAX8819_ HYLi+/4R 5 & HIR 2%,

§3Qé§;%mﬁ%g§§%4g%%£%m TR A T RS IRG.0V), AR HE AR LA

- ’ DL 10% 1) $5e R 78 HL I R % B s FRL ) R TR . — ELHLth
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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

15V
IcHamAX = 2000 x “Roser NO INPUT POWER DC = INVALID
IcHg = 0mA
CHG =1

DC =VALID

DLIM[1:2] =11

INPUT SUSPENDED

DLIM[1:2] = 11 CHARGER DISABLED
IcHg = 0mA , IcHg = 0mA CEN=0
e 1 DLIM[1:2] = 11 G 1

CEN=1
IC SETS TIMER =0

TIMER FAULT
o IcHG = 0mA
CHG = 2Hz SQUAREWAVE

Y t> tPREQUAL

PREQUALIFICATION
IcHe = IcHamAx/10
CHG=0
A
Vpar <2.82V VBar >3V, t>trsTCHG
IC SETS TIMER =0 IC SETS TIMER =0 1oHG < loHaMAY X 53%
Y OR VAT = VBATREG
IcHG <IcHamAX X 50%
|C RESUMES TIMER
AND VBaT < VBATREG
|C EXTENDS TIMER BY 2x
TAST“l:HA“GE TIMER EXTEND
CHG = 'CHGMAX (IcHGMAX X 20%) < IcHG < (IcHGMAX X 50%)
CHG=0 =
HG=0
IcHG < ISET X 23%
A

IcHG < lcHamAX X 20% IcHG < IcHaMmAX X 10% AND Veat
IC SETSTIMER =0 v IC SETS TIMER =0

TOP-OFF
CHG =1
VBAT = VBATREG

IcHG <IcHamAx X 20%
AND VBaT<VBATREG
IC SUSPENDS

IcHa = lcHamAx/10 VBAT < (VBATREG
100mV) TIMER SUSPEND
troporF > | 33min IC SETSTIMER =0 IcHG < (IcHgMAX X 20%)

\ CHG=0

DONE

(VBaTREG -100mV) = VBAT = VBATREG
IcHG = 0mA
CHG=1

OR VBaT = VBATREG
IC RESUMES TIMER

B3, Liv/BEER G RS

HUE ETREI3.0V, FORLSRHi AR F Ot R el M R DA R LA 2k
M. B R ST, I BT R o mps

IR QVILEDN MBI N SRR

TR % A TSR 10% R, T8 HL B3 A 3340 i 7 1A TR

B, ZIEFRMBA . R ERE S b o STEBEEMRCSET
FEHERLN100mV, WU BT 4 58 FL TR A6 B 4 ° %,Lﬁﬁ(lsyg)
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EB T A S IEBERB EIEIRESHY
PMIC, 4mm x 4mm TQFNZi3£

o EINEE

o AbHLERUK B CEN fir Ay i HLF-IRF, PRt 5 P 4 B AE
DC A AUEREA R A . DCEA A %k A 22K 5 CEN £
RHLFI, P e AR A Ik

o ARG Hm T Rb TR, FIaE L
PR ARG L FEL AL O P (I BT AL FLIAE R ARAIE RS FL R
(ys) B [aT s i 2 i AR 251 -

o YR EM+100°C ETFEI+120°CHE, i ABR i HL i
17 K 7E FEL P A R R TE R R R .l T Igys PG
P TR TTHAS G, BT A2 MEgys < il E JE /N
T FTHLELGT, A S BRI B9 E i CE 245 &
2 DL il SR A A8 2 R 4 0T ) -

o HII TR AR SE MU A LT, AR 2 AR 3 R -

FEHK A (CHG)

CHG R W ITHE . (KB FARN THFREH L . mE?2
ME3FTR, FTHESO TR TR Rk ASn, CHGEK.
LB —RET, @it HoE e, CHGRA2Hz# %
RS R R S, FFECENEML. Wi FFDCH &
DLIM[1:2] = 11 B AL T 2% 2 BT LR L AR iX — W B 7R -

L MAXS819_Rl & A B Es (nP) i AR, 7ECHGH R4 %
HEE A& LREE, hpPREFTHERERER. F
4k, CHGHEW UL 20mA LS, W] A FHLEDHE/R 7R 7 .

IMRAFETHIRES R, HGCHGE RS .

THER

B3R, R R e AT B Ak E R O R b SE . 7R
TRFER R, FE R AT [E] A PRI A2 1Y 33434

tPREQUAL = 33min
TEPFER A, 7 HLASTTE] A PR B I 2 1 660 438

tFSTCHG = 660min
VAR R R AR, A E 0334 B iR e

tTOPOFF = 33min
TEE R T (E2), FMAXSSI9_ T8 0N s K
S = AT e o E N LA A W S E e D
BITEE . 1ZIDBE T bR TR E B A 1R . R ST HL LR
TEPR 7 HL L I SE (B 1 100% 2 50% 2 [B] 0, PR 78 & ) 4% 4
BIBFE 24 FE 7 L EL A PR T R A IR E (B Y 50% 2. 20%

MAXIMN

10,000

1000

100

CURRENT (mA)

FAST-CHARGE, PREQUALIFICATION, AND TOP-OFF

CURRENT vs. CHARGE-SETTING RESISTOR

ICHGMAX

~——

~

~—

e —

L IpREQUAL, ITOPOFF

10

Reiser (k)

20

4. 75 R i HAE 5 RegspTHI K A

R2. THEMRITEESRcseTHIX R

ReiseT (k) 'CZ:XfX IP?ﬁsgAL |73:2;F
3.01 1000 100 100
4.02 746 75 75
4.99 601 60 50
6.04 497 50 50
6.98 430 43 13
8.06 372 37 37
9.09 330 33 33
10 300 30 0
11 273 o7 57
12.1 248 o5 o5
13 231 23 >3
14 214 21 o1
15 200 20 20

Z IRV, PR T8 E I B0 3 R el B R B — . [ R,
24 Lt T PR RO AR PR TS PRI T (B A 20% I, AR FE
fof e A T . R TR (B 2) RO ME R B B, e UL
RN BRI, PRITE I f A 2 A8 s TR
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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

FEEBEE T (CISET)
nF2FE 4P R, ECISET 5 2 [A] 7% # — 4~ (Reisger)
TR E BRI (cHomax) s FIEHET (Iprequar) H
T 51 TBR (ropopr) - MAX8819_ 3 #200mA £ 1000mA )
Icromax, 1A N R IEFRCsET:

1.5V
lcHGMAX

T AR B A 0 Lonamax . AT FRAC-DCIE Bt #5
s USB/DCHi AFR . R 73R 5 PCB 3 B % R SR B
FEHLHE . SEICH HahFRE BB, R 5R
EATEEN AT .

Xt F i 5E B Reser, A6 F R E Ienemaxs IPREQUAL
M ItopoFE:

RoiseT = 2000

1.5V

Reiser
IPREQUAL = ITOPOFF = 10% X IcHGMAX

lcHamax = 2000 x

FEIE#£#E3(REG1. REG2. REG3)

REGI1. REG2MIREG3 & H 4 ] %t 1 %5 0% 2MHz Lt
B PR R s . REGLTTH T A MAX8819A/MAX8819B
FEAL400mAFE R . A MAXS819CHE At 550mA FE I . REG2HI
REG33# it T A MAX8819A/MAX8819B 2 A4 300mA HL i «
IMAX8819CH At 500mA HLIT -

PV 13 FE 1 45 % FEL R S A L 3 £ SYS. REG2IEH T
YR, PV2UAZRESRE ESYS. A LLEEKPV2. FB2HIPG2
#GND 2R FIREG2. REG2#2% FRF, LX27] DLE %S ul %
BEGND. FEJETETT 208 2.6V ES.SVIH Veys i . K
JE 85 T fe 5 P U8 17 2% R4 TAEFEAR F2.55V (kK fH)
fISYSHLH .

KT UM REFIEE (B 42y, 1625 BRI s RE/
25 IE(ENI23)FIHEF#5r . HRERT, MAX8819_7E2.6ms# 5
S N2 A 4R & s LR . RERS, MAXS8819CH:
Dt 5 v % s i b PR . AU BT T B R T RS O BB A Y
TR TR -

KT B RS aR 0 F 7 S5 225 B IR #5200 47

20

TC 2R JH A5 H BHL 43 i 2 465 P 9115 6 10 3 o F P 04 7
IVE Vgys. X5 R E HERTE DA 10pA, DIsRER
SR RGN R EM. & E M EER, ek
HHEAEFB_5GND 2 [A] ) L FH{E (Rppr), #HEFEE N 100kQ.
SRIG, VI FB_ 22 5 i o 1) FELPEL{E (Rppp) |

Vout _1)

R =R
FBH FBLX( 10V

REG1. REG2FIREG34r#IfEfb Fr=dm. #. Kt E.
WV SR R E . VISR A B ik R, Rk
LESSTER

P EFE I A T
BRI, RIS e (TR A R BBk T 4t L IR R AT T
RHRAE, DRETT 4R P R A R ORI
PR (ZI80mA), - P i A 4t D) 8t 22 2MHz [B] 7 T S0 H

FE[EEEHas BB R FIR NG =k
JIT A 4 B R 3T A AT TAE T 100% o5 25 e i AR
REGIiAL TAEF XA, 7E100% 5 25 He TAERAIA], &l
pIAEMOSFETHr4L T , i R E R A S, Bl
JERE(Vpo) AT H R 35

Vbo = lL.oap (Re +Risr)

Hrp:

Rp = piAE I LI Rpson)

Rpsr = FMIPHUEIYESR

Fi A B e e g A /N o S HE R 12.5% (ML), 7ESYS

A B AR LS YE R 9 S VPR B TR 21V, REG3 AL
TARFEMR G =5 He At

FEER R MNBEE
P s 2 e i 10 A A L 728 T o (R B P R L A e (D PL T
AR AR 42 1) 8 PO TSGR 7 . i A FL AR AE I SR AR 1) B
WA T AL PR A B BT, SRR R BT 5C HLRT AN 2 U o
AHLJE.
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SRk T TR s OB RERS IR 1A 1 27 HT

PMIC, 4mm x 4mm TQFNZi3£

PR VA T 25 M R R AR T AR R SR, FE
JUeAG SR . FEREATPCBAR AT £, R8s B 9 47 48 09
N 55 % P 2% RUT R S 3T 45 T 5 R 1T R 09 HRL UR BT A 5 1 A
(PV_ZEPG_), (HZFA MG/, Q05T 2 L% 8
XU, 55O A SL, DU AT 2 R & 7855 %
HL25 5 L RS | B 2 1476 A 3t 22 1 Fh Ja sl FRL R

i N\ FELZR A0 P PR S A I S A SO FL R R .
fIRESR. Al A2 5 shid F2 TR VA FL R IO P s L . 1%
‘%J)\%ﬁﬁﬂ“@%{%EE%JAZI&%/;@IEE’J{M}HEH:HOTB
X T B ERIDC-DCH g, B KA A S0 FLE i H LI
) —2, X & A TR R e 4 g% TAEFE S0% 5 25 FUisE (Vi =
2 x Vour)-

i A TP AR PV13 552 2 PGLFIPG3, WNSR TR E
i HIREG2, WIRF22nFHA PV # £ PG2. 1 f

FEEESmRHEE
o H F A T B AR B0, RIS R R E . F i
HLA SRR T A AR . P& RaW i a s
B, Hr b g i A A R AR A ESR AR AR AY =i A
BH4T. MAX8819A/MAXS819BF 5 /b 10pF iy it HL 2
AM%&%%E@&B@%%&%@

it 7 2 0t g T LA RS R Dol D, HE A 8 Bl O P R AR Y

FriEAs 2. BT, Al 0805 Y FL A RE IE W A,

T E A A R 25 & 10603 LA TR IEH TAE . MAXS819A/
MAXSB819B 7 ELAn#x LOpF Y4 th L2, (E2fE HiiHE
SHBRAE, mEBEAE/PERTSpE.

FEE¥% 1 a5 FE
BEFR A TH Y FELURR T T B IR A, R SR IR AR AT L
700mA . PWMALT, LG (I FiL 3T 45 T S L O

T AL R 98 PR L P R O R A R, AL
A XTRANXSRIE A P (M v L A R WS IR B A B T4, PERSCECRIIN — k. RIS E RS,
HL A B2 HL TR 6.3V T
3. WEE
MANUFACTURER SERIES INDUCTANCE ESR CURRENT RATING DIMENSIONS
(HH) (mQ) (mA) (mm)
Sumida CDRH2D11HP 4.7 190 750 3.0x3.0x1.2= (10.8mm)3
CDH2D09 4.7 218 700 3.0 x 3.0 x 1.0= (9.0mm)?
) NR3012 4.7 130 770 3.0x3.0x1.2=(10.8mm)°
Taiyo Yuden
NR3010 4.7 190 750 3.0x3.0x 1.0 = (9.0mm)*
TDK VLF3012 4.7 160 740 28x26x1.2= (8.7rnm)3
VLF3010 4.7 240 700 28x26x1.0= (7.3mm)3
TOKO DE2812C 4.7 130 880 3.0x28x1.2= (10.8mm)3
EDK MIPF2520 4.7 110 1100 25x2.0x1.0=(5mm)*
MIPF2016 4.7 160 900 2.0x1.6x1.0=(3.2mm)°

MAXIMN
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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

SYS

DC

2.5V RISING
100mV HYST.

EN123 |

EN4

4.0V RISING
500mV HYST.

6.0V RISING
400mV HYST.

2MHz
0SC

BIAS
AND
REF

0—\
64 CYCLE

DELAY
(32us)

N AXI/V
MAX8819A
MAX8819B
SOFT-START
REGT
EN 0K REGIOK
SOFT-START
REG2
EN oK REG2OK
SOFT-START
REG3
READY
REGON EN oK REG30K
SOFT-START
REG4
REGON . BN 0K REGAOK

>

F5a. MAX8819A/MAXSS19B # E/2E 1| 12 17

PWM A 9 18] 4 R R 3 FEL O Vg e (L Tl S5

p_p

_ Vout(Vsys -Vour)

Vgys x g xL

Hrr, fooh2MHzZIF iR .

PWM T 317 8] A4 BB L S 0 (Pl |y R =338

22

IL_PeEA

K = lLoaD +

p_p
2

BEIEF s i K H BT
Wee 5 ke e 119 i R e i ) P U e 2 Y p YA T A (L BR U
()5 . ATH FRIHHE:
louT_MAX = IPK — (IP-P/2)
BN, A Veys = 53V, Vour = 3V, fg=2MHz. L =4.7pH
AR Ipg = 0.6A:

Tpp = 3V x (5.3V - 3V)/(5.3V x 2MHz x 4.7nH) = 0.138A
M Iout Max = 0.6A - (0.138A/2) = 0.531A.
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EB T A S IEBERB EIEIRESHY
PMIC, 4mm x 4mm TQFNZi3£

SYS
25V RISING
100mV HYST. [READY > NI
MAX8819C
DIETEMP
A165°C —|
DC
6.0V RISING
400mV HYST
40VRISING SOFT-START
500mV HYST, REGT
I— EN 0K REGIOK
2MHz
EN123 | 0se SOFT-START
REG?
BIAS EN 0K REG20K>
&— AND |_
REF
) SOFT-START
REG3
READY
64 CYCLE REGON BN 0K REG30K>
L1 DELAY
(82us) SOFT-START
REG4
EN4 {>¢ REGON . BN 0K REGAOK

& 5b. MAX8819C ¢ GE & 1

P 57 28 FEL I 4800 A L A PRI, i PR Bk v L T
FEL JEG FEL I 2 8 0 2288 Y p YA B T R A M (L PR, e et

P [E 42 1 25 A2 BE AR 7
Wk B A8 e 1o 0 i 5t PR Vi RSB BR AR 3P . B
)5, WR Ve Bk KT 023V, FEARRIT M %
PEAR 2 fg/3. SRT, 7E1/3TF SRR T HUIEHT 7] ik 2 p
THTETT AR BRI . R, i H PRI AT A R O R G 22
LR RAE R 1/3, Wi R i A SR MR 0 - 2 B

MAXIMN

R e, PR O 38 0 i S PR Y R O L B e
TR IEH TR,

REG1£1i(RST1)
RSTIUAMKH- FAR. It FEg it hRRr R /RFBIKT
HAEITR . FEFBLIN#| HAZE IR 200ms 2 J5, RSTIAR
HE . ENI23 A S HPRE, RSTUAN A . 2 ILE6
FIE 7.

FB1 T P $ A SOps Y PV RRAE RS, Fr DURNERREG 1 i H HE s
S 30 o PR S 5% ) % v S L L Sfe 2 25 3t 3R R i L PR
IRSTT A S A R Wl nfr .
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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

\ VBar

NOTES 1 2 3 4 5 6 7 8
Ve [ 3 :
Lo P Vear < Vsvs<Voc
Vsys ‘ o
Vpar Lo ;
t55-D-5 —»>! - |
VEN123 /

Vour

HIGH
IMPEDANCE

VST : /

TITT

3 Vsys-Vp

—V 4— tpRsT
Vens
Vouts Vsys-Vp
VeEN
VEHG

T

—>/ 4 Is5.0HG

[&16. MAXS8819A/MAXSS19B fi# BE/2E 11 s T 52

P %% He s e X B =0 TR

BiEHE

MAXB819_f) % b I % 445 (REG1. REG2. REG3)#EH
A TkQUTBRLPE, H4s 5¢ P AT T i i A A 9 e
i P FELBEL T A R 7 R PR S TR . R AR AR IR T
fE. @ IFALTUVLOI B A B R T LOVIS, 53 A 5T

R FERE . 4% A AR T LOVES, P FRCF FL B AR TAE

BE[E3E 5B BE/22 IF(EN123) FlHE 7
[ Sazh i T MAXS8S19A/MAXSS19B [ {5 A FHZE 1|38 4.
Sh# T MAXBBI9CH M REFNZE (F B4 . K64 H T
MAXS8819A/MAX8S19B [ AEFNAE 11 i T

24

El6iERE:

1) ShEREL IR B2 2 DCUGIT, #1FKW . REHEIE(Vsys)
& T HM L E(VEAT) -

2) SNERELUE N 2 DCuw i, FEDC 2 SYSH S 3t [H]
(tss-p9)it 5, FEEFEHRE i B, 4DCH AA R
DLIM[1:2] = 118}, VeysFIR3EMm.

3) HVIEBIE LA TR (Voprs )i 5 AR HCHE R 5E
#elagh. 45 R UL S R B R S (tprsT) B, RSTI
AONE A . WHRRSTIE# £ pPAYRESETH, Mtk
i 4 3L 0] FF 4 S B

MAXIMN




EB T A S IEBERB EIEIRESHY
PMIC, 4mm x 4mm TQFNZi3£

\ Vear

NOTES 1 2 3
Ve 3(
Lo Vear < Vsys < Vo
Vsys
Veat
55-0-5 —»=! -

VEn123 .

VouTs —> / -—lss3

Voura — /i

Vourt — /il

VRSTi

| © HIGH IMPEDANCE !

VEns

<— fDRS]

Vouts Vsys-Vp

Tl

VeEn

VeHe

1Ss_CHG

7. MAXS819C RE/AE 11 B TE S0

4) TEpPH E BN PR, BALEN123, DUARE B iy
FFDC it sf 4T3 {55 e s A 4 25 R

5) FEpPREhZ G, HENAE M LUEFTIT R 2% 1 )
6) CENHIpPE L, DUME JE5)— A~ TS J .

7) #BBRDC R AMEREIR, HBEMKVsys. B TpPC&E &
TENI23FIEN4, fr DU e R RE (68 RIE CENAR
HE S, [HEMFTHEBREE 2%, CHGA NS,

8) BKENI23. EN4FICENHK}, RG# LW ; RSTIZA N
fIRHF, AR ALpP.

MAXIMN

B 7

1) FCAMEREE I #: £ DCUmF, MAX8819CAL T =Bk A .

ARG HEVsys) 55 TR E(VRaT) -

2) FNERE IR N # R DCUR S, FEDCZE SYS#K A sl [a]
(tss-D-s)id )G, BEEFE#4IFiE EHE. 24 DCH AR R H
DCu A RN, VeysIFih BTt

3) FiEEN123, DU#E E3H0UT3. OUT2LA K OUTI1 kR .

MOUTLAEN ALl & T TR (Veprs) I, 8 BB AE R 5
IHes i 3h. 48 (B HUER & i B I (tprg M 200ms,
BLRIE)A, RSTIAE NS PHA . WRRSTIER: 2 pPiy
RESETHY, T eIk 4b B8 2% 0T I 4 H 5 shis .
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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

4) fEEEEN4DUESTIF B ar it

5) CENfpP &AL, DMEREZh—A T A,

6) #FRDC LAYSMARHLYE, HF#E(K Vsys. B TENI23FIEN4
O, PriAffeds i oine: MECENDIHNE ™, A
Rt ST R & 2% . CHGZE A=A

7) BAKENI23. EN4FICENK, RZEH#HMEOUTL. OUT2LL
Je OUT3HY S i) b LAt e BE 47 SG Hir. RST1E N IR AL,
SR AL pP.

FHIE## 7S (REG4)

TP T PB4 E R 0.5V, JHERFH 48 (REGH) I 46 TAE.
REG4 TYEFT R HJE(Vsys); 1% HEJETER H2.6VE£4.35V
(MAX8819A/MAX8819C) & 5.3V (MAX8819B). IMHz I

TR SOV /N A SR TC A . T R S S g 2 i O AR
b TR, TR AT SEELAR EMI DL R AR S A 80
R T F T R4 (REG4), FTLLE K EN4. LX4.
PG4FNOVPA43: 125 FIREG4. COMP4T] LB 2.

REG4 WLED3Rzh &S0 &
FET L7 7 4 REGAE B 1 6 %6 — B B (WLED) B 53
TR Z3K6 N LED, iR #3524V . RN
R R, A F A% RAR:
|FS=VFR%, Ho, Vpgs = 0.5V, FRFRE
Irs <0.5V/16Q = 30.9mA

STEP 0 1 2 3 4 5

—>| |<—1Lo

500ns TO 500us

1SOFT-START L_,I FULL
31132 40/

ILeD

SHUTDOWN

S
=l

SHUTDOWN

A8, = A
F4. REGAETFHR

INDUCTANCE CURRENT
MANUFACTURER SERIES (UH) ESR (mQ) RATING (mA) DIMENSIONS (mm)
TOKO DE2812C 10 290 580 3.0x28x1.2=(10.8mm)*
DB3018C 10 240 630 3.2x3.2x 1.8 =(18.4mm)*
FDK MIP3226 10 160 900 3.2x2.6x1=(832mm)°
R5. REG4HEFE_HRE
CONTINUOUS BREAKDOWN
MANUFACTURER PART NUMBER CURRENT FORWARD VOLTAGE VOLTAGE PACKAGE
(mV)
(mA) v)
) CMDSHO05-4 500 470 40 SOD-323
Central Semiconductor
CMHSH5-4 500 510 40 SOD-123
NXP PMEG3005EB 500 500 30 SOD-523
ON Semiconductor MBR0530L 500 430 30 SOD-123
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EB T A S IEBERB EIEIRESHY
PMIC, 4mm x 4mm TQFNZi3£

ENAT] i fEREG4. 2% |FREG4, FE0] DA3ZRE32 0 L&A
WTFB4 LR . R ST AR AT, EN4FAE R S
RE/ZE (1 #h 2% . BXBIENS £ & B E R £ /0 100ps, 44

REG4_EHL K Vi 5 B 0.5V FRELHLIIKEN4TA 22 /0 2ms,

AR IEREGA. AN Vipg, MMEANEI BT 7w 1Y Bk vp . i
Jik LA EN4 (500ns 28 500ps ik 58 ), JEK WLED. &4
Jikwrof: LED HUIR B 1/32. 3 4REGAH2E (EAF, OUT4
LR 5 T Vgys Il 28 ROt 8 B R

24 13 G B A WLED) P, Vou L ESLEN BT, B H
IR O AR AP T TRR (BB 25V) 1k . 4 I R AR,
REGA4E 1L FF = EEFH B, H B ENAYE A7 2K T3k
2/ 0ms A k.

HEFE1Rs BB B FF
WLED T} 5 #4088 TARLE IMHz 60T, A idf /R
SRR, RO R R 1OpH A HLJEE . R JR{E )N
JIT 75 (I PCB 23 [A] 5L & /)N
i T Ak AR B S R Y FRL R . T AR T
93 T BN 0 B RO HE 8 P . P SRR 1 BT FL R Y K T REG4
n{AE R B 700mA BT TR . 58 B i E ST/ T 300mQ
ML, DURIEE R, R4 TR L.

HIEZ RS —IRELFE
REG4 Z AR Wb 25 2 85 P LA SRR SR M %6 (IMHz) . HE 77 (H
FH 453 %%, finCentral Semiconductor it CMHSHS-4 5
ON Semiconductor A MBROS30L . #f5 A% & A% W {8 i, 3t
% T KT REG4 niE T KM T00mA IR TBR . — 4%
BN % T8 R TR B . B
FHIEWLIR TSR E X RS, R
W4, RAENBAEKEmERER R, Hdn R
A R A

FHER a5 5 ] B B
XFZHWH, 0. InFrk it s R AW EGE. &
BRI 2 AR T RO L, DL/ T
FR KR 53 Ve T B AR A LA - D A TR Y L P9 AR AR
FEVE, HEFOEAXSREXTRA BRI R LAY . SEATICHUE
XLOFLZ.

MAXIMN

BB RAET
MAXSS19_ {5 4~ 2 A FICR She R MR, DLt
ALGRIRRIE, JF52 HEFUSB 2081 . FiADCAITER
B AR A SR B E, DO IR 4. THE R B AL
S LA AT 5 5 P 90 S R A B 5
M.

RIEFILE &R

DC UVLO

DC /R FE A1 5E (UVLO) A B 1k A% F T 4F B 6 Bl 9 i AL I

it 24 DCX GND L (Vo) T-DC UVLO[TFR (4.0V 4

RIE)ET, DCHI A SSYSWIIT. T A w2 1k, FHH

CHGZAF W& flAs. #EDC UVLOKE H, BATH T E

SGNEITIIERERSYS, AVHIBASYST A4t . REG]-
REG4F LEDW F. i S P FEDC UVLORE A iy A jth {1k

DC OVLO
DC it H 8 52 (OVLO) & — Fh 22 MLl , 7T B Lk % A HL R
TAEER THTEREIEE . DCAJ K Z6V HLE ] A~ 4 6
. Wit RGN L ARIEDC RS 6V (B SFER).
01 B g B R 25 3 18] DC % GND HEL (Vo) # H OVLO [ TBR
(S.OVHLFIE ), DCHi A5 SYSHIIT, Hiih 7c L 28l 2% 1],
H.CHGZE HE A . DC OVLOMR A, BAT# IS N #ER
SAEIF L EREESYS, AU MEN N EB RS a5k
#5DC OVLORE R AR SYS i HL . REG1-REG47EDC OVLO
B R E AL . 2 Vo Bk 240 T 155 TAEH S
B, 4KSRIEH TIE.

SYS UVLO
SYS /K 8 (UVLO) HL & AT By 1k 7E AR T T/F Fa Ry Rl 69
B N HL R AL EL T R RS, 24 SYS E GNDHLE(Veyg) Mk
FSYS UVLOI IR 2.5V # I {&)if, REGI-REG4. LEDW%
FLJ DA R FE ot FE L AR AR B 2k 1. pb4h, CHGZE MmPHZS H.
RSTIHIA .

i FEBR B FIF T ZEAR

EEERE IR A AT SR I

2O AL +100°CHY, MAX8819_LL5%/°C 1) 3 JiE B
RDCHY LR . ARG M (sys) BRI IE = T T
R, PR, 2 o B T FL L I Of R A i A R
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MAX8819A/MAX8819B/MAX8819C

EH T S IE BER R ESRY
PMIC, 4mm x 4mm TQFNZf3Z

ouT_

FB_

GATEDRIVE |
TO SWITCH 5V/div

ov

500mV/div

AR [ 3V

RSTT  mimstmmmsemmineometsmuampsesmirusmmsrann 12\
e T A

Vi

9. ) gt i )

TSR PR FT R LS S AR AT M +120°C T, A M
DCERBURLIR, oorh ALt N B> R GE gk il , FFKESYS
LR 7EBATHLE LU R 70mV .

T E RS LI 2 X B
Wz ETHE R T 165°CHE, K-S 1F A 8 15 255 H Al
HLI FE LA, RS H. MEHRRIR KR 15°Cla, 18y
AR 78 HL 2 28 3 B0 sh st 2 1| 2 B 6 A AL (ENT123.
EN4 DL J2 CEN)Bf 2 AR S . 38 T B X b bt 2 06 iy 2 —
Pz MU, R AT AT AR R MAX8819_ 1 25 16
TR 2 8 1t +150°C Y B Rk A5 1

i lER

P [E# ez B9 S 1 T tH FE [
il FE FB_ 2 GND Z [A) 3 i — S EUBE AT 5, RIVAT Se B b
i et ) S 2 i R T Y . B9 BT
NVER LB A e, O AR Y H I L R
RpRiH A Ede . BERp = 100kQIET 52/ . R
TRV HERy:

Horr, Voury 90 OB U B Vg N 1V (LRLE)
iy RN

28

B10. sha B IER 12 0]

BB TF S BT AT 28 AT, (o I i 14 B R R A R ok
IHHERp:

Roap = T
PAR T Vourn
VrB
]
o 1
Rrar  RB

HA, Rpar NRpFIRpMFHBEBHTT, Voury NI T ME &
i HL Ve o 1V (S S B JE A LR
@, WE VourL = 3V. Vourh = 3.3V. Ry = 100kQ,
] :
RT = 100Kk x ((3V/1V) - 1) = 200kQ
RPAR = 200kQ/((3.3V/1V) - 1) = 86.96kQ
RD = 1/((1/86.96kQ) - (1/100kQ)) = 666.7kQ
PEH Rp = 665KQAE M 21T 1 1% FE b FELH
CHI = JF 3¢ K A% B 50
CH2 = V1. 1V&if; 3VE3I3VEIV, 10Q17#
CH3 = RST1
WIEE(E 10 R A VIR3VEIH £33V EIVIEIE, A
SCEIRPEHE . S IFEFTIFR, VIE20ps N3V &
3.3V, %W/ F S0ps RURSTT 2 4R fk b S 2% 5 A 1L,
RSTI Al A . 4IF LW IFHE, BFHEEPRiERE, V1L
FFEA335V. HTFVURBE TREM, BT AREGI#E1TBEbK
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EB T A S IEBERB EIEIRESHY
PMIC, 4mm x 4mm TQFNZi3£

MERAEE R VIR R AR 1. T2 R i A
MREDSE . FEAGIH, HH AN 10pF. #8109,
Ji AR B BCAR x C = 100ps, - HL i H L FEFE S00ps Y
F R RAE1%EEZ A .

PCB i [mfitik

R (9 E R HR B AR (PCB)AT R AR T FE R RE R G B . A
Maxim#EFZ 1A ), 15 2% MAXSS19A VAt .

TH TESF LA BN DASR AR B R

o LX_TEPV_FIPG_Z [P P4 . HLX_ B FF AR
/N, DUMRFFERCE.

o KEFB_ T AL B MR, Bl R

o HUEFL(EP)EICH F BfpuRE, HH HEZ MEHGE L
FEREEPHIMC T, DABCGE R R

o R HEL I A A 0 L I S A (T B ) A4k

o FRIEVATI AR AR AR B ARES S, T
FERE 55 . B R TR T 2R A0 i A 5 I AU AT RE ST
PV_FIPG_5| i & .

o [RIEFEAR AR 1 shZS TF 5 B I BT T A ) B  1h R A A 5

&/

HRKITFR

MAX8819_FF 2% () Ti 56 % FH I 11 7 7 6 %1 74
“8819_ETI” &=, #5444 REMAXS819_ETI; {H
BT EAR, BiE% MAX AR . 7 FREA A
o “B”.

“yww”JEH IS, Yy REFENRE M. wwRERE
EREEILRE. Bl

o “8017 ZF520084F %5 — &, RI20084E1 A 1H HYIE—J.
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o O FRTHERE, IHRASI G
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8819_ETI
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