The Future of Analog IC Technology®

MP2619

2A, 24V Input, 600kHz

2-3 Cell Switching Li-lon Battery Charger
With System Power Path Management

DESCRIPTION

The MP2619 is a monolithic switching charger
for 2-3 cell Li-lon battery packs with a built in
internal power MOSFET. It achieves up to 2A
charge current with current mode control for
fast loop response and easy compensation.
The charge current can be programmed by
sensing the current through an accurate sense
resistor.

MP2619 regulates the battery voltage and
charge current using two control loops to realize
high accuracy CC charge and CV charge.

The system power path management function
ensures continuous supply to the system by
automatically selecting the input or the battery to
power the system. Power path management
separates charging current from system load.
When the MP2619 realizes current sharing of
the input current, charge current will drop down
according to the increase of the system current.

Fault condition protection includes cycle -by
-cycle current limiting, and thermal shutdown.
Other safety features include battery temperature
monitoring, charge status indication and
programmable timer to finish the charging cycle.

The MP2619 is available in a 28-pin, 4mm x 5mm
QFN package.

FEATURES

e Charges 2-3 cell Li-lon Battery Packs

e Wide Operating Input Range

e Up to 2A Programmable Charging Current

e Power Path Management with Current
Sharing

o 10.75% VsatT ACcuracy

¢ 0.2Q Internal Power MOSFET Switch

e Up to 90% Efficiency

o Fixed 600kHz Frequency

e Preconditioning for Fully Depleted Batteries

e Charging Operation Indicator

e Input Supply and Battery Fault Indicator

e Thermal Shutdown

e Cycle-by-Cycle Over Current Protection

o Battery Temperature Monitor and Protection

APPLICATIONS

e Netbook PC

o Distributed Power Systems

e Chargers for 2-Cell or 3-Cell Li-lon
Batteries

e Pre-Regulator for Linear Regulators

All MPS parts are lead-free and adhere to the RoHS directive. For MPS green
status, please visit MPS website under Products, Quality Assurance page.

“MPS” and “The Future of Analog IC Technology” are registered trademarks of
Monolithic Power Systems, Inc.
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MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

TYPICAL APPLICATION
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l'l'Il‘E MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

ORDERING INFORMATION

Part Number* Package Top Marking
MP2619EV QFN-28 (4mmx5mm) MP2619

* For Tape & Reel, add suffix —Z (eg. MP2619EV-2).
For RoHS compliant packaging, add suffix -LF (eg. MP2619EV-LF-Z)

PACKAGE REFERENCE
TOP VIEW

AIN PIN SW sSw BST TMR

N/C 22 N/C
37| oo
ACOK 20 csP
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ABSOLUTE MAXIMUM RATINGS (" Recommended Operating Conditions ©

Supply Voltage ViN.eeeveeeeeeiieieeee e 26V Supply Voltage ViNe.ccvveeeeeeiiiieee, 5.5V to 24V
sz ....................................... -0.3V to V|N + 0.3V Output VoItage Vou'r ......................... 0.8V to 20V
VB e Vsw + 6V VCC,RG1,RG2to GND ................. 2.5V to 40V
Vesp, VBATT, ccoeereeeiiiieieeee e —0.3V to +18V Operating Junction Temp. (Ty). -40°C to +125°C
All O.ther Pins............ s —0.3V to &G)SV Thermal Resistance ®@ 6,4  6,c
Continuous Power Dissipation (T = +25°C) QFN-28 (4mmx5mm) .............. 40 .......9.... °CIW
............................................................... 3.1W
Junction Temperature.................cccccceeee 150°C ?)oteEs: sina th ; g e devi
o xceedin ese ratings ma amage the aevice.

Lead Temperature .............cccceeeveveuennn.. 260°C 2) The maximum allowable power dissipation s a fanction of the
Storage Temperature............... —65°C to +150°C maximum junction temperature T, (MAX), the junction-to-
VCC. RG1. RG2 to GND —0.3V to +42V ambient thermal resistance 6,a, and the ambient temperature

, , RG2 to GND.............. . o . owabl i diseiontion at
Max Differential Input Voltage, RG1 to RG2...5V any aﬁbﬁr;ixt'T:Q‘pira"ﬂfe fi°§§.;ﬂ.”§:§ %3“’;; (ﬁi%l 'gn(%

(MAX)-Ta)/@ua. Exceeding the maximum allowable power
dissipation will cause excessive die temperature, and the
regulator will go into thermal shutdown. Internal thermal
shutdown circuitry protects the device from permanent
damage.

3) The device is not guaranteed to function outside of its
operating conditions.

4) Measured on JESD51-7, 4-layer PCB
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MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

ELECTRICAL CHARACTERISTICS
Vin =19V, Ta = +25°C, CELLS=0V, unless otherwise noted.

Parameters Symbol | Condition Min Typ Max Units
Terminal Battery Voltage V CELLS=0V 8.337 8.4 8.463 \Y
yverag ®AT" [CELLS= Float 12.505 | 12.6 | 12.695
CSP, BATT Current Icsp, IsatT | Charging disabled 1 MA
Switch On Resistance Rbs(on) 0.2 Q
Switch Leakage EN=4V, Vsw = 0V 0 1 pA
Peak Current Limit CC Mode 41 A
Trickle Mode 2 A
CC current lcc RS1=100mQ 1.8 2.0 2.2 A
Trickle charge current ITrRICKLE 10% Icc
Trickle charge voltage threshold 3.0 V/Cell
Trickle charge hysteresis 350 mV/Cell
Termination current threshold Isr 5% 10% 15% Icc
. CELLS=0V,
Oscillator Frequency faw VeaTr=7V 600 kHz
Fold-back Frequency Vearr= OV 190 kHz
Maximum Duty Cycle 90 %
Maximum current Sense Voltage Vv 170 200 230 mv
(CSP to BATT) SENSE
U_ngler Voltage Lockout Threshold 3 39 34 Vv
Rising
Under \_/oltage Lockout Threshold 200 1000 mv
Hysteresis
Open-drain sink current Vdrain=0.3V 5 mA
- Stay at trickle charge, .
Dead-battery indicator Crwr=0.1uF 30 min
Recharge threshold at Vbatt Vrechg 4.0 V/cell
Recharge Hysteresis 100 mV/Cell
.- Rntc=NCP18X103, Y%of
NTC Low-Temp Rising Threshold 0°C 70.5 73.5 76.5 VREF33
. . Rntc=NCP18X103, Y%of
NTC High-Temp Falling Threshold 50°C 27.5 29.5 31.5 VREF33
Vin min head-room (reverse blocking) Vin-Vbatt 180 mV
EN Input Low Voltage 0.4 \Y
EN Input High Voltage 1.8 \%
EN Input Current EN = 4v : KA
nput Curren —
EN =0V 0.2
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

ELECTRICAL CHARACTERISTICS (continued)
Vin =19V, Ta = +25°C, CELLS=0V, unless otherwise noted.

Parameters Symbol |Condition Min Typ Max Units
EN=4v 05 mA
EN=4v,
Supply Current (Shutdown) Consider VREF33 pin 0.665 A
output current.
R3=10k,Rntc=10k
EN=0v,
Supply Current (Quiescent) FIN CELLS=0V, 2.0 mA
VBATT=4.5V
Thermal Shutdown® 150 °C
VREF33 output voltage 3.3 \%
VREF33 load regulation lLoap=0 to 10mA 30 mV
Input Current Sense Section
Supply Current lcc lLoan= OA, Vcc = 40V 12 30 MA
OUT1 Input Offset Voltage Vos1 0.4 2 mV
OUT1 Current Accuracy Iret/les | Vsense = 100mV 12 15 %
No-Load OUT1 Error Vsense = 0V 0.1 1 MA
Low-Level OUT1 Error Vsense = 5mV 0.3 2 MA
Shutdown Supply Current lcc(sHon) | Vshpn = 3V 3 6 MA
SHDN Threshold Voltage VT“O—;:“TD (Low > High) 0.7 0.9 1.2 Y%
SHDN Hysteresis 30 mV
Notes:
5) Guaranteed by design.
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

TYPICAL PERFORMANCE CHARACTERISTICS

Vin=19V, C1=4.7uF, C2=22uF, L=4.7uyH, RS1=110mQ, RS2=20mQ, Real Battery Load, TAa=25°C,
unless otherwise noted.

2 Cells Battery Charge Curve 2 Cells IcHg Vvs. VeatT Curve 3 Cells Battery Charge Curve
8.5 25 2.5 | 12.8 T 25
:; < 2 e 26 7 Vorr |
s™ /1\ VBATT 2z 2 >124 BATL 1% <
8.2 = E & \ <
74 z Z o 12.2
281 A \ 158 @15 < \ 1158
R \ CE 5 12 4
o 8 2 Vin=12V Q )\ x
S N 3 © N > 11.8 =
79 15 w1 > IBATT \ J]1 O
x A\ © O @ 11.6 &
7.8 IBATT Wz ViN=19V = \ |
E \, E $os E11.4 F
=77 0.5k ZO. < ' N J0.5E
O o \ <
@76 \‘ i 11.2 ‘\ @
7.5 i\ 0 0 11 0
0 20 40 60 80 100 120 0 2 4 6 8 10 0 50 100 150
TIMES(MIN) BATTERY VOLTAGE(V) TIMES(MIN)
3 Cells IcHg vs. VparT Curve Effciency vs. IcHG Effciency vs. IcHG
25
100.0 T T 100.0 "
—~ Vins12v V=15V VinL&Vv
<, —— —
= "] 77
= < 900 75% s | 900 —2 Vi=1ov
X 15 = V=19V > Vinz24V
x 0 | o
a G 80.0 [F—tVi=aav $80.0
w1 O O
o ViN=24V o o
% e | Y00 H70.0
< 0.5 F—v=tov :
o 2 Cells Battery 3 Cells Battery
0 60.0 | | 60.0 | |
0 2 4 6 8 10 12 14 0 04 08 12 1.6 2 0 04 08 12 16 2
BATTERY VOLTAGE(V
V) IcHaG (A) IcHG (A)
BATT Float Voltage vs. V|y BATT Float Voltage Charge Current
vs. Temperature vs. Temperature
8.5 8.5 22
~— 2
8.4 38-4 = 2
w z
s 8.3 253 s
E : g : ® 18
2 > 5
8.2 8.2 W 16
< o
m 4
8.1 8.1 < 14
2 Cells Battery 2 Cells Battery g 2 Cells Battery
8g 13 18 23 28 8 1.2
20 0 20 40 60 80 20 0 20 40 60 80
VN (V) TEMPERATURE (°C) TEMPERATURE (°C)
MP2619 Rev. 1.02 www.MonolithicPower.com 6
11/9/2018 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2018 MPS. All Rights Reserved.



mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin=19V, C1=4.7uF, C2=22uF, L=4.7yH, RS1=110mQ, RS2=20mQ, Real Battery Load, TAa=25°C,
unless otherwise noted.

Efficiency vs. V|N NTC Control Window Current Sharing
VBATT=7-4V, lcHg=2A
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MP2619 Rev. 1.02 www.MonolithicPower.com 7
11/9/2018 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2018 MPS. All Rights Reserved.



mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin=19V, C1=4.7uF, C2=22uF, L=4.7yH, RS1=110mQ, RS2=20mQ, Real Battery Load, Ta=25°C,
unless otherwise noted.

Trickle Charge CC Charge CV Charge
2 CeIIs, ICHG = 2A, VBATT =5V 2 CeIIs, ICHG = 2A, VBATT =7.4V 2 Cells, ICHG = 2A, VBATT =8.4V

VIN
10V/div. :
VBATTP IN gt : ViN Co : :
5V/div. 10V/div. : 1ovidiv. O, 0L
VBaTT e - Vparr B, . . p— W o B oo
v 5V/div. oy ' ‘ 5V/div. U . U i L U: U : L
Sw : AR E : :
: Vsw B : : :
VSW 3} i b i . . 0V/div. |t b
1 10V/div. ~ :  — " po—
lpaTT ) 1 , T N
200mA/div. ! 500mA/div. IBATT al
| R H R R H 1A/div. i i
1us/div. 1ps/div. 1ps/div.
Power On Power Off EN On
2 CeIIs, ICHG = 2A, VBATT =8V 2 CeIIs, ICHG = 2A, VBATT =8V 2 Cells, ICHG = 2A, VBATT =8V
. : : b s Co ] VeEN : B
— RS PPt PRPPP T v SRR — ' 5v/div. TF - - .- ; i
V - ” ! ) IN ) . B 7 ] T Z ]
10V/di|\’;‘. L 3 TS DUPY: SOU DUNNS TP PR PO 10V/div.
VBATT ' ' VBATT
v, B VBaTT 2 . Ol
5V/div. 5V/div. 5V/div.
Vew b Vaw 3 Do ] Vew a
10Vrdiv, B IR 10v/div. B R SRETHETEHE 10V/div. B
| C : : BaTT £ S . IBATT
I Lo 2Avdiv.Ep G e oaddy, B ,
40ms/div. 40ms/div. 20ms/div.
EN Off NTC Control Timer Out
2 CeIIs, ICHG = 2A, VBATT =8V 2 CeIIs, ICHG = 2A, VBATT =7.4V 2 Cells, ICHG = 2A, VBATT =7.4V
=N (el LT NTC ViR VS
5V/div. S : 2v/div. T} 1Vidivg) ; -
1 : V, 2f
VBATT v ACOK
i BATT 5V/div.
SVidiv. 2 5Vidiv. | 3
Vew Vsw v,
10V/div. 10V/div. 3} %ki/?d(i)\}/(. i - )
' | 2/-I\%1G B
I BATT iv.
2K, ] i 2Aldiv, |
20ms/div. 400ps/div.
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin=19V, C1=4.7uF, C2=22uF, L=4.7yH, RS1=110mQ, RS2=20mQ, Real Battery Load, TAa=25°C,
unless otherwise noted.

Power Path Power Path Power Path
Management_Current Sharing Management_Steady State Management_Power On
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VearTof : : Vew d b 1
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Isys lsatT of
1AJdiv. lsys | : ; 1a/di. B
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..................... FrerT——— T T T
Ven "’““""’T : | ol . ‘ : .
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L : Py SVidiv. E\. . A A . 5V/div.ﬁ)m.:uuj_... ........ U
ViN : : . : - :
10V/div.n'_—__—_“" e . - e . . S AR
VBATT v b bbb \\;/SdT\? et bbbt bbb} Vsvs : : b
5V/div. ; : ot} BATT . 10V/div.5\ Lo .
I R 5V/d|VE’ o il ey ) VBATT-
BATT : T S :
1AVdiv. ;;f Isys of : 4 2}/5{32’- 3 - BN
VaysiE I 1A/div. - 500mA/div. [ o :
5V/div. P Moot 1A?§Gﬁ R S y |CHG 8 l’
o R Aol NN TR 1ATdiv. i ;
40ms/div. 200ps/div. 100ps/div.
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

PIN FUNCTIONS

Pin # Name |Description
1,6,10,12,22 NC No Connection
> NTC Thermistor Input. Connect a resistor from this pin to the pin VREF33 and the Thermistor
from this pin to ground.
3 ACOK Valid Input Supply Indicator. A logic LOW on this pin indicates the presence of a valid
input supply.
4 CHGOK Charging Completion Indicator. A logic LOW indicates charging operation. The pin will
HGOK | pecome an open drain once the charging is complete.
5 VREE33 Interngl linear regulator 3.3V reference output. Bypass to GND with a 1uF ceramic
capacitor.
7 EN |On/Off Control Input.
8 SHDN | Shutdown control of current sense amplifier. Connect to ground for normal operation.
9 RG1 | Gain Resistor of current sense amplifier.
GND Ground. This pin is the voltage reference for the regulated output voltage. For this
' | reason care must be taken in its layout. This node should be placed outside of the D1 to
11, 21 Exposed o . . . .
C1 ground path to prevent switching current spikes from inducing voltage noise into the
Pad -
part. Connect exposed pad to ground plane for optional thermal performance.
13 OUT1 | Output for Driving Resistor Load.
14 RG2 | Gain Resistor of current sense amplifier.
15 VCC |Power Input of current sense amplifier.
16 COMPV | VLOOP Compensation. Decouple this pin with a capacitor and a resistor.
Command Input for the Number of Li-lon Cells. Connect this pin to VREF33 or keep it
17 CELLS . X :
float for 3-cell operation or ground the pin for 2-cell operation.
18 COMPI |ILOOP Compensation. Decouple this pin with a capacitor and a resistor.
19 BATT | Positive Battery Terminal.
20 CSP | Battery Current Sense Positive Input. Connect a resistor RS1 between CSP and BATT.
23 MR Set time constant. 0.1yA current charges and discharges the external cap. DO NOT
CONNECT THIS PIN TO GND DIRECTLY.
Bootstrap. This capacitor is needed to drive the power switch’s gate above the supply
24 BST |voltage. It is connected between SW and BST pins to form a floating supply across the
power switch driver.
25, 26 SW Switch Output.
Power Supply Voltage. The MP2619 operates from a +5.5V to +24V unregulated input.
27 PIN . ; : .
C1 is needed to prevent large voltage spikes from appearing at the input.
28 AIN Controller Supply Voltage.
MP2619 Rev. 1.02 www.MonolithicPower.com 10
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

OPERATION

The MP2619 is a peak current mode controlled
switching charger for use with Li-lon batteries.

Figure 1 shows the block diagram. At the
beginning of a cycle, M1 is off. The COMP
voltage is higher than the current sense result
from amplifier A1’'s output and the PWM
comparator’s output is low. The rising edge of the
600 kHz CLK signal sets the RS Flip-Flop. Its
output turns on M1 thus connecting the SW pin
and inductor to the input supply.

The increasing inductor current is sensed and
amplified by the Current Sense Amplifier A1.
Ramp compensation is summed to the output of
A1 and compared to COMP by the PWM
comparator.

When the sum of A1’s output and the Slope
Compensation signal exceeds the COMP voltage,
the RS Flip-Flop is reset and M1 turns off. The
external switching diode D1 then conducts the
inductor current.

If the sum of A1s output and the Slope
Compensation signal does not exceed the COMP
voltage, then the falling edge of the CLK resets
the Flip-Flop.

The MP2619 have one internal linear regulators
power internal circuit, VREF33. The output of
3.3V reference voltage can also power external
circuitry as long as the maximum current (30mA)
is not exceeded. A 1uF bypass capacitor is
required from VREF33 to GND to ensure stability.

Charge Cycle (Mode change: Trickle> CC~->
CV)

The battery current is sensed via RS1 (Figure 1)
and amplified by A2. The charge will start in
“trickle charging mode” (10% of the RS1
programmed current Icc) until the battery voltage
reaches 3.0V/cell. If the charge stays in the
“trickle charging mode” till “timer out” condition
triggered, and the charge is terminated.
Otherwise, the output of A2 is then regulated to
the level set by RS1. The charger is operating at
“constant current charging mode.” The duty cycle
of the switcher is determined by the COMPI
voltage that is regulated by the amplifier GMI.

When the battery voltage reaches the “constant
voltage mode” threshold, the amplifier GMV will

regulate the COMP pin, and then the duty cycle.
The charger will then operate in “constant voltage
mode.”

Automatic Recharge

After the battery has completely recharged, the
charger disables all blocks except the battery
voltage monitor to limit leakage current. If the
battery voltage falls below 4.0V/Cell, the chip will
begin recharging using soft-start. The timer will
then reset to avoid timer-related charging
disruptions.

Charger Status Indication
MP2619 has two open-drain status outputs:
CHGOK and ACOK . The ACOK pin pulls low

when an input voltage is greater than battery
voltage 300mV and over the under voltage

lockout threshold. CHGOK is used to indicate the
status of the charge cycle. Table 1 describes the
status of the charge cycle based on the

CHGOK and ACOK outputs.

Table 1—Charging Status Indication

ACOK | CHGOK | Charger Status
low low In charging
End of charge, NTC
low high fault, timer out, thermal
shutdown, EN disable
. . PIN —VBarr<0.3V.
high high | AIN<UVLO,

Timer Operation

MP2619 uses internal timer to terminate the
charge if the timer times out. The timer duration
is programmed by an external capacitor at the
TMR pin.

The trickle mode charge time is:

CTMR

T =30mins
TICKLE_TMR x 01uF

The total charge time is:

CTMR

T =3hours
TOTAL_TMR x 01uF

MP2619 Rev. 1.02
11/9/2018
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

When time-out occurs, charger is suspended.
And only refresh the input power or EN signal or
auto-recharge (The event that Vgarr falls through
4V/cell) can restart the charge cycle.

Negative Thermal Coefficient (NTC)

Thermistor

The MP2619 has a built-in NTC resistance
window comparator, which allows MP2619 to
sense the battery temperature via the thermistor
packed internally in the battery pack to ensure a
safe operating environment of the battery. A
resistor with appropriate value should be
connected from VREF33 to NTC pin and the
thermistor is connected from NTC pin to GND.
The voltage on NTC pin is determined by the
resistor divider whose divide ratio depends on
the battery temperature. When the voltage of pin
NTC falls out of NTC window range, MP2619 will
stop the charging. The charger will restart if the
temperature goes back into NTC window range.

Power Path Management

MP2619 can implement a switching charger
circuit with power path management function,
which realizes the current sharing of the charger
and system load. In another word, MP2619
senses the system current and feeds it back,
then reduces charge current according to the
increase of the system current.

However, after the charge current decrease to 0,
the system current can only be limited by the
adapter.

The system current is satisfied first and always. It
chooses the adapter as its power source when
the adapter plugs in, and the battery is the
backup power source when the adapter is
removed.

Figure 2 to 6 shows the charge profile, operation
waveform and flow chart, respectively.

MP2619 Rev. 1.02
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

BLOCK DIAGRAM
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Figure 1 — Functional Block Diagram
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

CHARGE PROFILE AND POWER PATH MANAGEMENT FUNCTION
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Figure 2 — Li-lon Battery Charge Profile
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Figure 3 — Power Path Management Function- Current Sharing
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

OPERATION FLOW CHART
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Figure 4— Normal Charging Operation Flow Chart
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

OPERATION FLOW CHART (continued)

Normal Operation Power Path Management
Charge On,
ACOK&
CHGOK is low v
SYS Output
Current Increase

VBATT=VBATT FULL Veatr 1c<VBATT<VBATT FULL Veatr<VBATT TC

¥ CELC

Isystlcnc™liimic?

7Y
Z
o

Yes

Charge Current
Decrease

Battery Full?
Ieng<Isr

Yes

v Lk

7Y
Z
o

Stop Charge.

ACOK is low,
CHGOK is high
Yes
No
Vearr<Vparr_recu?

Figure 5— Power Path Management Operation Flow Chart
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MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

OPERATION FLOW CHART (continued)
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Figure 6— Fault Protection Flow Chart
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

APPLICATION INFORMATION

Setting the Charge Current
1. Standalone Switching Charger
The charge current of MP2619 is set by the

sense resistor RS1. The charge current
programmable formula is as following:
200mV
I Al=————
oo ()= RS 1ma) (1)
2. Switching Charger with Power Path

Management

Figure 7 shows the charge current sharing with
the system current.
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Figure 7— Charge current sharing with
System current
The gain of the system current is set as:

RGS1
"~ RG1 (2)

The voltage of OUT1 pin, Vours can be calculated
from:

Gain

lsys XRS2xRGS1
RG1
When the system current increased Alsys, to

satisfy the charge current decreased Alsys
accordingly. The relationship should be:
AVgoyr  Algyg xRS2xRGST
Alg,r = = (4)
RS1 RS1xRG1

Because A Isys= A IgatT, We can get:

)

Vours =lsys xRS2x Gain =

RS1 RGS1 (5)
RS2 RG1

RGS1/2 causes the charge current sense error
as it changes the sense gain of A2, which can be
calculated from:

12.3(kQ) 5
2(kQ)+RGS(kQ) (6)

GA2 =

The charge current is set as:

1230

lona(A)= G, xRS1MQ) (7)

Then the influence of Rgst to the charge current
is:

2000 +RGS(Q)

lona ()= 10xRS1MQ) (8)

To decrease the power loss of the sensing circuit,
choose RS2 as small as possible, 20m is
recommended. Too small Rg1 results in too big
current sense error of the system current, 50Q is
at least.

Substitute these two values into equation (5),
then the calibrated charge current set formula in
power path application is got from equation (8):
2000 +2.5xRS1(mQ)
len(A)=
oa(A) 10xRS1(MQ) ®)

Following table is the calculated RS1 and Rgss
value for setting different charge current.

Table2—Icnc Set in Power Path Application

Ichc(A) Rcs(Q) RS1(mQ)
2 280 110
1.5 402 160
1 665 260
0.8 909 360
0.5 2k 800

If choose different RS2 and Rg1, re-calculated
from equation (5) and equation (8), then get the
different equation (9) and the table.

Also, any relationship between Alsys and Algatt
can be realized by re-calculate equation (4), (5)
and (8).
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

Selecting the Inductor

A 1uyH to 10uH inductor is recommended for

most applications. The inductance value can be

derived from the following equation.
L:VOUTX(VIN_VOUT) (10)

Vin < Al x fose

Where Al is the inductor ripple current. Vour is
the 2/3 cell battery voltage.

Choose inductor current to be approximately
30% if the maximum charge current, 2A. The
maximum inductor peak current is:

Al
L max) =lche + 7L (11)

Under light load conditions below 100mA, larger

inductance is recommended for improved
efficiency.
For optimized efficiency, the inductor DC

resistance is recommended to be less than
200mQ.

NTC Function

As Figure 8 shows, the low temperature
threshold and high temperature threshold are
preset internally via a resistive divider, which are
73%'VREF33 and 30%-VREF33. For a given
NTC thermistor, we can select appropriate R3
and R6 to set the NTC window.

In detail, for the thermistor (NCP18XH103) noted
in above electrical characteristic,

At 0°C, Rntc_cold = 27.445k;
At 50°C, Rntc_Hot = 4.1601k.

Assume that the NTC window is between 0°C
and 50°C, the following equations could be
derived:

R6//RNTC_CoId _ VTH_L0W =73%
R3 + RG//RNTc_CoId VREF33

(12)

R6//R\rc_ot _ V1H_High —30%
R3+R6/Ryrc et VREF33

(13)

According to equation (12) and equation (13), we
can find that R3 = 9.63k and R6 = 505k.

To be simple in project, making R3=10k and R6
no connect will approximately meet the
specification.

VREF33

Low Temp Threshold
R3

NTC s V1H_Low
: X T
R6 % Rurc

- High Temp Threshold
VTHingh

Figure 8— NTC function block

Selecting the Input Capacitor

The input capacitor reduces the surge current
drawn from the input and also the switching noise
from the device. The input capacitor impedance
at the switching frequency should be less than
the input source impedance to prevent high
frequency switching current passing to the input.
Ceramic capacitors with X5R or X7R dielectrics
are highly recommended because of their low
ESR and small temperature coefficients. For
most applications, a 4.7uF capacitor is sufficient.

Selecting the Output Capacitor

The output capacitor keeps output voltage ripple
small and ensures regulation loop stability. The
output capacitor impedance should be low at the
switching frequency. Ceramic capacitors with
X5R or X7R dielectrics are recommended.

PC Board Layout

The high frequency and high current paths (GND,
IN and SW) should be placed to the device with
short, direct and wide traces. The input capacitor
needs to be as close as possible to the IN and
GND pins. The external feedback resistors
should be placed next to the FB pin. Keep the
switching node SW short and away from the
feedback network.
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mP " MP2619 — 2A, 24V INPUT, 600kHz 2-3CELL SWITCHING LI-ION BATTERY CHARGER

PACKAGE INFORMATION

QFN28 (4mm x 5mm)

3.90 -

“ 2.10 >

I
PIN 11D 7y
MARKING
PIN1ID _~] |49
INDEX AREA 510
Y
TOP VIEW
4 030

0.20 REF—_+_: _L y 100

l 0.00
0.05

SIDE VIEW

+
=
=

I

AOBOa00
TR

90—

RECOMMENDED LAND PATTERN

[

2.50 _
- 2.80 v
23 | 28 PIN 11D
JU U|U U L//_ SEE DETAIL A
22[) I \‘\L T A
0.50 . ! <.’
BSC 5 ! -
|
_BPl__. S LY _ [350
) . - 3.80
018 ¥ - ! -
0.30 |
. | d
15[) ; —s VY
NN NNNAN
0.35 4 ! 9
0.45
BOTTOM VIEW
PIN 11D OPTION A PIN 11D OPTION B
0.30x45° TYP. R0.25 TYP.

P

NOTE:

S

DETAIL A

1) ALL DIMENSIONS ARE IN MILLIMETERS.

2) EXPOSED PADDLE SIZE DOES NOT INCLUDE MOLD FLASH.

3) LEAD COPLANARITY SHALL BE 0.10 MILLIMETER MAX.

4) DRAWING CONFORMS TO JEDEC MO-220, VARIATION VHGD-3.
5) DRAWING IS NOT TO SCALE.

NOTICE: The information in this document is subject to change without notice. Please contact MPS for current specifications.
Users should warrant and guarantee that third party Intellectual Property rights are not infringed upon when integrating MPS
products into any application. MPS will not assume any legal responsibility for any said applications.

MP2619 Rev. 1.02 www.MonolithicPower.com
11/9/2018 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2018 MPS. All Rights Reserved.

20



X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Battery Management category:
Click to view products by Monolithic Power Systems manufacturer:

Other Similar products are found below :

LV5117AV-TLM-H NCP1851BFCCT1G NCP1855FCCT1G FAN54063UCX MP2615GQ-P LCO5132COINMTTTG ISL95522HRZ
BD8665GW-E2 ISL9538HRTZ ISL95522AIRZ S-82D1AAE-A8T2U7 S-82D1AAA-A8T2U7 S-8224ABA-18T1U MP2615CGQ-P
ISL6251IHRZ I1SL6253HRZ 1SL6292-2CR3 1SL6292BCRZ-T ISL6299AIRZ I1SL9211AIRUS8XZ-T ISL9214IRZ ISL9220IRTZ-T
FAN54161UCX SY6982CQDC IP6566_AC_30W_ZM WS3221C-6/TR ADBMS1818ASWAZ-RL ADBMS6815WCSWZ ML5245-
005AMBZ07/CX BQ256/2RQMR ADBMSI1818ASWZ-R7 KA49503A-BB SC33771CTAIMAE BQ24060DRCR BQ7695202PFBR
BQ21080YBGR BQ771809DPJR BQ24179YBGR BQ7693002DBTR BQ2517/0DSGR TP4586 FM1623A BQ7695203PFBR
BQ25172DSGR BQ25628ERY KR BQ257/56RRVR LTC6811HG-1#TRPBF LTC2942IDCB#TRPBF LTC68111G-1#3ZZTRPBF
ADBMSI1818ASWZ-RL



https://www.xonelec.com/category/semiconductors/integrated-circuits-ics/power-management-ics/battery-management
https://www.xonelec.com/manufacturer/monolithicpowersystems
https://www.xonelec.com/mpn/onsemiconductor/lv5117avtlmh
https://www.xonelec.com/mpn/onsemiconductor/ncp1851bfcct1g
https://www.xonelec.com/mpn/onsemiconductor/ncp1855fcct1g
https://www.xonelec.com/mpn/onsemiconductor/fan54063ucx
https://www.xonelec.com/mpn/monolithicpowersystems/mp2615gqp
https://www.xonelec.com/mpn/onsemiconductor/lc05132c01nmtttg
https://www.xonelec.com/mpn/renesas/isl95522hrz
https://www.xonelec.com/mpn/rohm/bd8665gwe2
https://www.xonelec.com/mpn/renesas/isl9538hrtz
https://www.xonelec.com/mpn/renesas/isl95522airz
https://www.xonelec.com/mpn/ablic/s82d1aaea8t2u7
https://www.xonelec.com/mpn/ablic/s82d1aaaa8t2u7
https://www.xonelec.com/mpn/seiko/s8224abai8t1u
https://www.xonelec.com/mpn/monolithicpowersystems/mp2615cgqp
https://www.xonelec.com/mpn/renesas/isl6251hrz
https://www.xonelec.com/mpn/renesas/isl6253hrz
https://www.xonelec.com/mpn/renesas/isl62922cr3
https://www.xonelec.com/mpn/renesas/isl6292bcrzt
https://www.xonelec.com/mpn/renesas/isl6299airz
https://www.xonelec.com/mpn/renesas/isl9211airu58xzt
https://www.xonelec.com/mpn/renesas/isl9214irz
https://www.xonelec.com/mpn/renesas/isl9220irtzt
https://www.xonelec.com/mpn/onsemiconductor/fan54161ucx
https://www.xonelec.com/mpn/silergy/sy6982cqdc
https://www.xonelec.com/mpn/injoinic/ip6566ac30wzm
https://www.xonelec.com/mpn/willsemiconductor/ws3221c6tr
https://www.xonelec.com/mpn/analogdevices/adbms1818aswazrl
https://www.xonelec.com/mpn/analogdevices/adbms6815wcswz
https://www.xonelec.com/mpn/rohm/ml5245005ambz07cx
https://www.xonelec.com/mpn/rohm/ml5245005ambz07cx
https://www.xonelec.com/mpn/texasinstruments/bq25672rqmr
https://www.xonelec.com/mpn/analogdevices/adbms1818aswzr7
https://www.xonelec.com/mpn/nuvoton/ka49503abb
https://www.xonelec.com/mpn/nxp/sc33771cta1mae
https://www.xonelec.com/mpn/texasinstruments/bq24060drcr
https://www.xonelec.com/mpn/texasinstruments/bq7695202pfbr
https://www.xonelec.com/mpn/texasinstruments/bq21080ybgr
https://www.xonelec.com/mpn/texasinstruments/bq771809dpjr
https://www.xonelec.com/mpn/texasinstruments/bq24179ybgr
https://www.xonelec.com/mpn/texasinstruments/bq7693002dbtr
https://www.xonelec.com/mpn/texasinstruments/bq25170dsgr
https://www.xonelec.com/mpn/tpower/tp4586
https://www.xonelec.com/mpn/fuman/fm1623a
https://www.xonelec.com/mpn/texasinstruments/bq7695203pfbr
https://www.xonelec.com/mpn/texasinstruments/bq25172dsgr
https://www.xonelec.com/mpn/texasinstruments/bq25628erykr
https://www.xonelec.com/mpn/texasinstruments/bq25756rrvr
https://www.xonelec.com/mpn/analogdevices/ltc6811hg1trpbf
https://www.xonelec.com/mpn/analogdevices/ltc2942idcbtrpbf
https://www.xonelec.com/mpn/analogdevices/ltc6811ig13zztrpbf
https://www.xonelec.com/mpn/analogdevices/adbms1818aswzrl

