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The Future of Analog IC Technology

MP2637

2.5A Single Cell Switch Mode Battery Charger

with Power Path Management (PPM)
and 2.4A Boost Current with Trickle Timer

DESCRIPTION

The MP2637 is a highly-integrated, flexible,
switch-mode battery charger with system power
path management, designed for single-cell Li-
ion or Li-Polymer batteries used in a wide range
of applications.

The MP2637 can operate in both charge mode
and boost mode to allow full system and battery
power management.

When input power is present, the device
operates in charge mode. It automatically
detects the battery voltage and charges the
battery in three phases: trickle current, constant
current and constant voltage. Other features
include charge termination and auto-recharge.
This device also integrates both input current
limit and input voltage regulation in order to
manage input power and meet the priority of the
system power demand.

In the absence of an input source, the MP2637
switches to boost mode through the MODE pin
to power the SYS pins from the battery. The
OLIM pin programs the output current limit in
boost mode. The MP2637 also allows for output
short circuit protection to completely disconnect
the battery from the load in the event of a short
circuit fault. Normal operation will recover as
soon as the short circuit fault is removed. The
MP2637 provides full operating status indication
to distinguish charge mode from boost mode.

To guarantee safe operation, the MP2637 limits
the die temperature to a preset value of 120°C.
Other safety features include input over-voltage
protection, battery over-voltage protection,
thermal  shutdown, battery temperature
monitoring, and a programmable timer to
prevent prolonged charging of a dead battery.

FEATURES

e Upto 16V Sustainable Input Voltage

e 4.5V-t0-6V Operating Input Voltage Range

e Power Management function, Integrated
Input-Current Limit, Input Voltage
Regulation

e Up to 2.5A Programmable Charge Current

e Trickle-Charge Function

e Selectable 4.2V/ 4.35V Charge Voltage with
0.5% Accuracy

e Negative Temperature Coefficient Pin for

Battery Temperature Monitoring

Programmable Timer Back-Up Protection

Thermal Regulation and Thermal Shutdown

Internal Battery Reverse Leakage Blocking

Integrated Over Voltage Protection and

Over Current Protection for Pass-Through

Path

e Reverse Boost Operation Mode for System
Power

e Up to 2.4A Programmable Output Current
Limit for Boost Mode

e Integrated Short Circuit Protection and
Output Over Voltage Protection for Boost
Mode

APPLICATIONS

e Sub-Battery Applications
e Power-Bank Applications for Smart-Phone
Tablet and Other Portable Devices

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

“MPS” and “The Future of Analog IC Technology” are Registered Trademarks
of Monolithic Power Systems, Inc.
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mps MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

TYPICAL APPLICATION
To 5V System
Ry R Roum® l I
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*Note:

1. Roum CANNOT be lower than 47.5kQ. Ropv is for the boost output current loop setting, and please refer to
the APPLICATION INFORMATION section for details.

2. Csys should be put as close to the SYS pin and PGND as possible. At least 22uF is recommended, and
Csvs+C2 should not be less than 44pF, the ceramic is preferred and E-cap is not recommended.

3. VCC cap should not exceed 100nF. Recommend 47nF or 100nF.

4. Inductor should not exceed 2.2uH. Recommend 1.5uH or 2.2uH.
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I'I'IP5 MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

Table 1: Operation Mode

Power Source ;
MopE | EN | OReraling o lataz| a3 | a4
VIN PWIN ode
Only Pass
Low Through Mode On Off Off
Vin> Vearr+300mV | 0.8V<PWIN<1.15V X Low
High | Charging Mode On SW | SW
X PWIN<0.8V or
PWIN >1.15V i
High | x| PoosiDiecharge | g | off | sw | sw
V|N <VBATT+300mV X
PWIN<0.8V or SYS Force-off .
X PWIN >1.15V Low X Mode High Off Off Off
Vin<2V X Low X Sleep Mode High Off Off Off
X=Don’t Care.
On = Fully Turn On
Off = Fully Off
SW = Switching
MP2637 Rev. 1.04 www.MonolithicPower.com 3
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I'I'IP5 MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

ORDERING INFORMATION

Part Number* Package Top Marking
MP2637GR QFN-24 (4mmx4mm) See Below

* For Tape & Reel, add suffix —Z (e.g. MP2637GR-2);

TOP MARKING

MPSYWW
MP2637
LLLLLL

MPS: MPS prefix;

Y: year code;

WW: week code:

MP2637: first six digits of the part number;
LLLLLL: lot numbers;

PACKAGE REFERENCE

TOP View
2 ¢ 4
% z
g 2 % & 5 ¢
24 23 22 21 20 19
PGND | 1 18 EN
CHG 2 17 VB
VCC
BOOST 3 16
CSP 4 15, ILIM
BATT 5 14|  PWIN
AGND 6 13 TMR
7 8 9 10 11 12
s - (@) m e [0}
: 8 2 % g &
<
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I'I'IP5 MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

ABSOLUTE MAXIMUM RATINGS

VIN e —0.3V to 20V
SY S —0.3V t0 6.5V
S L
—0.3V (-2V for <20ns) to 6.5V (8.5V for <20ns)
BATT e, —0.3V t0 6.5V
ACOK, CHG, BOOST ........cccuennee. —0.3V t0 6.5V
All Other Pins......cccceeeeveeeicee, -0.3Vto 6.5V
Junction Temperature...........ccccceeveeeennnnee 150°C
Lead Temperature ........ccccoecveeeeiiieeeeennnne 260°C
Continuous Power Dissipation (Ta = +25°C) @
........................................................... 2.97W
Junction Temperature...........cccceeeeeeeennnnee 150°C
Storage Temperature.............. —65°C to +150°C
Recommended Operating Conditions )
Supply Voltage Vyin....oooceveeeeeeeeiiines 4.5V to 6V
Battery Voltage Veatr..oooovveeeeeeennn. 2.5V to 4.35V

Operating Junction Temp. (T,).-40°C to +125°C

(4)

Thermal Resistance 6,a 0Oy
QFN-24 (4mmx4mm) ............. 42........ 9..°C/W
Notes:

1) Exceeding these ratings may damage the device.

2) The maximum allowable power dissipation is a function of the
maximum junction temperature T, (MAX), the junction-to-
ambient thermal resistance 6,s, and the ambient temperature
Ta. The maximum allowable continuous power dissipation at
any ambient temperature is calculated by Pp (MAX) = (T,
(MAX)-Ta)/84a. 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.

MP2637 Rev. 1.04

www.MonolithicPower.com 5

8/3/2017 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2017 MPS. All Rights Reserved.



mps MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

ELECTRICAL CHARACTERISTICS

Vin = 5.0V, Ta = 25°C, unless otherwise noted.

Parameter Symbol |Condition Min Typ Max | Units
IN to SYS NMOS ON Resistance RiNntsys | VCC=5V, 65 mQ
High-side PMOS ON Resistance Ryps |VCC=5V, 30 mQ
Low-side NMOS ON Resistance RL bs VCC=5V, 30 mQ
High-Side PMOS Peak Current | o “harge Mode/ Boost 6.5
Limit PEAK_HS
TC Charge Mode 3.2 A
Low-Side NMOS Peak Current Limit | lpeak Ls 6.3 A
Switching Frequency* fow 490 600 700 kHz
VCC UVLO Vee uvio 2 2.2 2.4 \Y
VCC UVLO Hysteresis 100 mV
PWIN Lower Threshold Vewin L 0.75 0.8 0.85 \Y
Lower Threshold Hysteresis 50 mV
PWIN Upper Threshold VpewiN H 1.1 1.15 1.2 \%
Upper Threshold Hysteresis 50 mV
Charge Mode
Input Quiescent Current In EN = 5V, Battery Float 2.5 mA
EN=0 1.5 mA
Rium= 100k 400 450 500
Input Current Limit In_umr | Rium= 56k 720 810 900 mA
Rium= 16.5k 2400 | 2700 | 3000
Input Over-Current Threshold Iiniocp) 4.2 A
Input Over-Current Blanking Time® |  Tioceix 120 Hs
Input Over-Current Recover Time® TINRECVR 100 ms
Connect VB to GND 4328 | 435 | 4.372
Terminal Battery Voltage Veatt_FuLL | Leave VB floating or 4179 | 42 |a201| v
connect to logic HIGH
Connect to VB to GND 4.09 415 4.21
Recharge Threshold Vrecn | Leave VB floating or 395 | 401 | 407 Y
connect to logic HIGH
Recharge Threshold Hysteresis 200 mV
Battery Over Voltage Threshold CS percentage of the 103.3% Vearr_
BATT FULL FULL
RS1 =20mQ, Riser = 120k | 850 1000 | 1150
Constant Charge (CC) Current lec RS1 =20mQ, Riser = 60.4k | 1725 1987 | 2250 mA
RS1 =20mQ, Riger =47.5k | 2225 | 2525 | 2825
Trickle Charge Current Irc 125 250 mA
* Reserve 1200kHz Option
MP2637 Rev. 1.04 www.MonolithicPower.com 6
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mps MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

ELECTRICAL CHARACTERISTICS (continued)

Vin = 5.0V, Ta = 25°C, unless otherwise noted.

Parameter Symbol |Condition Min Typ Max | Units
Connect to VB to GND 3.0 3.1 3.2
Trickle Charge Voltage Threshold | Vgarr ¢ |Leave VB floating or 59 3 3.1 Vv

connect to high logic
Trickle Charge Hysteresis 200 mV
RS1 =20mQ, Riser=60.4k 2.5% 10% | 17.5% | lcc
RS1 =20mQ, Riser=47.5k 2.5% 10% | 17.5% | lcc

Termination Charge Current Igr

Input-Voltage-Regulation

Reference VRea 1.18 1.2 1.22 \
Boost Mode
SYS Voltage Range 4.2 6 \
Feedback Voltage 1.18 1.2 1.22 \Y
Feedback Input Current Veg=1V 200 nA
. Threshold over Vgys to turn
E‘r’cf’tztcﬁ:ns%’g;h\gﬁ’gage Vsvsowe) | off the converter during 56 | 575 | 59 | V
boost mode
SYS Over Volt Protecti .
Boost Quiescent Current lsys =0, MODE = 5V 1.4 mA
RS1 = 20mQ, Roum =
Programmable Boost Output ~ 6k M22 Foum 1.875 | 2.083 | 2.290
loLim 57.6 A

Current Limit Accuracy RS1 < 20mO. R 51k 21
= s MOLIM = .

SYS Over-Current Blanking

Time® TSYSOCBLK 120 ps
SYS Over-Current Recover 1
Time® TSYSRECVR ms
During boosting 2.5 Vv

Weak-Battery Threshold \Y

y BATTLOW) ' Before Boost starts 29 3.05 \
Sleep Mode

VBATT= 42V, SYS Float,
Battery Leakage Current | EAKAGE V= 0V, MODE = OV 15 30 MA
Indication and Logic
ACOK, CHG, BOOST pin output Sinking 1.5mA 400 mV
low voltage
current
NTC and Time-out Fault Blinkin
Frequency®™ 9 Crur= 0.1pF, long = 1A 12.5 Hz
EN Input Logic Low Voltage 0.4 Vv
EN Input High Voltage 1.4 \'
Mode Input Logic Low Voltage 0.4 \
Mode Input Logic High Voltage 1.4 Vv
MP2637 Rev. 1.04 www.MonolithicPower.com 7
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I'I'IP5 MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

ELECTRICAL CHARACTERISTICS (continued)

Vin = 5.0V, Ta = 25°C, unless otherwise noted.

Parameter ‘ Symbol ‘Condition ‘ Min ‘ Typ ‘ Max ‘ Units
Protection
Ctur=0.1pF, remains in TC
Trickle Charge Time Mode, ltc= 100mA test 26 Min
mode
Total Charge Time Cvr=0.1pF, lcpg= 1A 336 Min
NTC Low Temp, Rising Threshold 65.6% | 66.6% | 67.6%
NTC Low Temp, Rising Threshold Rntc=NCP18XH103(0°C) 19
Hysteresis °
NTC High Temp, Rising Vsvs

Threshold 34% 35% 36%

NTC High Temp, Rising

Rnte=NCP18XH103(50°C)

; 19
Threshold Hysteresis %
Charging Current Foldback °
Threshold® Charge Mode 120 C
Thermal Shutdown Threshold"” 150 °C
Notes:
5) Guaranteed by design.
MP2637 Rev. 1.04 www.MonolithicPower.com 8
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" MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

TYPICAL CHARACTERISTICS
C|N = CBATT = Csys =C2-= 22|.IF, L1 = 22|.IH, RS1 = 20mQ, C4 = CTMR = 01|JF, Battery Simulator,

unless otherwise noted.

Programmable Charge
Current, Charge Mode
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" MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

TYPICAL CHARACTERISTICS (continued)
C|N = CBATT = Csys =C2-= 22|JF, L1 = 22|.IH, RS1 = 20mQ, C4 = CTMR = 01|JF, Battery Simulator,

unless otherwise noted.
Battery Full Voltage vs.

Battery Full Voltage vs.

Temperature Temperature
V, =42V V, = 4.35V
4.198 BA'I'I'_FULlL | 4.348 BA'I'I'_FULlL
4.196— 4.346—
4194 <
2 . — 2 4.344— l%
5 5 s
B 4192 — O 4342 —1 8
_l
419 4.34f -
4.188 4.338
50 0 50 100 50 0 50 100
TEMPERATURE (°C) TEMPERATURE (°C)
Battery OVP Threshold Battery OVP Threshold
vs.Temperature vs.Temperature
VBarT FuLL =435V VearT FuLL =42V
103.6 | 103.6 |
[ I <)
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3 3 z
R X (e}
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e} e o
E 1033 — E 1033 — 2
1] o n
»
103.2 103.2 =z
103.1 103.1
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32
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2 5 o,
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(%] (2] 24
- 24 *
20 20
-50 0 50 100 -50 0 50 100
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CC Chagre Current vs.
Temperature
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mP " MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

TYPICAL PERFORMANCE CHARACTERISTICS

For Charge Mode: Vi= 5V, lchg = 25A, LIN_LIM = 27A, Isys = OA

For Boost Mode: VBA'IT = 37V, VSYS_SET = 5V, |o|_||v| =2.1A

C|N = CBATT = Csys =C2-= 22|.IF, L1 = 22|.IH, RS1 = 20mQ, C4 = CTMR = 01|JF, Battery Simulator,
unless otherwise noted.

Battery Charge Curve Auto Recharge Battery Float Steady
Vearr_FuLL=4.2V Vearr_FuL=4.2V State
Vearr_Fu=4-2V
] T 7
Vin I s 1
VN [ : - e VIdiv, [ —— UTTS TR VBA'_I'r
1Vidiv. : : Do commiarin S 1 200mvrdiv.
) : : : : : ] VSW
Vearr | : A 2Vidiv. ] . | Vi
1Vidiv. : : b
che b o Veamd D fen } B ‘ ‘ -
2V/div. . 100mV/div. Lo I ] s
| S : L R Lo ] CHG o
S S SURUE SO ST TS PO O ] . ] 2V/div.r3\" ot
...... 4 4 S
| ] .L1
1ATaw. ek 115,@};(@ N Pt qo0maAvdiv, Do
2s/div. 2s/div. 200ms/div.
TC Charge Steady State CC Charge Steady State CV Charge Steady State
VBATT FuLL=4.2V, VparT =2V, VBATT FuLL=4-2V, VparT =3.7V, VBATT FuLL=4.2V, Vparr =4.2V,
f5,=600KHz f5=600KHz f5=600KHz
vV : : IN :
1Vldi|\'}. 1VI:l/i|\': 1V/idiv. ;
VBATT Lot
1Vidiv. :
2 B A B [N S A
. : BATT : - -
wvidvd g avidiv,
I3 : I : : 500mA/div|:Bl
500mA/div. o R 1A/Miv, = ST IR SR [
1us/div 1us/div 1us/div
Constant Current Charge Constant Voltage Charge
Efficiency Efficiency
Vearr_ruLL=4-2V, Varr =0.5-4.2V, Veart FuLL=4:2V, Vparr =4.2V,
fsw=600kHz fs=600kH
100 S""—l | o8 M
=5V
V=5V /N)’ N
90 | LA\
~ ~ 96 -
3 2 N
§ 1\ Vi =5.4V 5 |
& 80— V=58V & 94— vy=58V—
o o
ic ic
[T [
w70 w92 1
V|N=5.4V
60 90 | |
28 3 32343638 4 42 44 o 05 1 15 2 25 3
Vearr (V) lgarr (A)
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" MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

For Charge Mode:
For Boost Mode:

Vin = 5V, Ichg = 2.5A, Lin_Lm = 2.7A, lsys = 0A
VBATT = 3.7V, VSYS_SET = 5V, IOLIM = 2.1A

Cin = Cgatr = Csys = C2 = 22“F, L1 = 22““, RS1 = 20mQ, C4=Cmr = 01p.F, Battery SimU|at0r,

unless otherwise noted.
Power On, Charger Mode

VBATT_FULL=4-2Vs VBA'|-|'=3.7V,
ICHG=2-5A

u

— e
Vearr |- / R

1Vidiv. S
\{[] S—— :
2V/div. ; L

Vsys |
2vidiv. Bf

Ik
2A/div.

2ms/div.

En Off, Charge Mode

VearT_FuLL=4.2V, VBaTT=3.7V,

lcHg=2.5A
EN N

5V/div. g

CHG ,
2V/div.

VBATT [2f
1V/div.

lpaTT Bf
2A/div. 4

100us/div.

Power Off, Charger Mode EN On, Charge Mode
VBATT_FuLL=4-2V, VBATT=3.7V, VBATT_FuLL=4.2V, VBATT=3.7V,
ICHG=2-5A ICHG=2-5A
R ST
VBA'I'I' TS EEl:. ET R EETE TR PRRRRIPTR 5V/div_ﬁ\.. .
1V/div. : \M_,
VN T
2V/div. --—----—-—-4—1
B N CHG :
Vsys TR R W v
2vidiv. Bf _ 1\/\%}: _
gl o 1
oAV, | oAl |
100ms/div. 200ps/div.
Input Current Limit, Input Voltage Clamp,
Charge Mode Charge Mode
VBA'IT_FULL=4-2V' VBA'|—|'=3.7V VBATT_FULL=4'2V' VBA'|-|'=3.7V
[ s
: : 1A/div.
I S M
Wi N
VIN o : : VIN
Vv Gl R 1Vidiv. By
I_|N . N . IBATr!
WA | s ] 1A,
BATT 7 500mA/div.
1A/div.

4s/div.

Input Over Votalge Protection,

Charge Mode
V|N=5V to 6.5V, VgaTT=3.7V,
Enabled Charger

e /

vidiv. |

swp & |
2V/div.

1V/div.ﬂ : C
IBA'I'I"—‘ ; ; - sl L

2A/div. 1s/div.

4s/div.
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mP " MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

For Charge Mode: Vin=5V, lchg = 2.5A, LIN_LIM =2.7A, lsys = 0A

For Boost Mode: Vearr = 3.7V, VSYS_SET = 5V, loum = 2.1A

Cin = CgarT = Csvs =C2= 22“F, L1 = 22““, RS1 = 20mQ, C4 =Cwr = 01p.F, Battery SimU|at0r,
unless otherwise noted.

Power On, Boost Mode Power Off, Boost Mode Power On, Boost Mode
Vsys_seT=5V, VBaTT=3.7V, Vgys_seT=5V, VBaTT=3.7V, Vsys_seT=5V, VBaATT=3V,
No SYS Load No SYS Load Rsys_LoAD=2.5Q
voor | Tl - i Vorr | : i : i y ;
AVIAV,  frosireriloniiin e AVIdiv, Frovstersimmsien: Sz 1\
V. : N Vave ™ h : ] h
1VIS('l\i{\i : Lo , 1V/§:I\i(\ﬁ e d L 2Vidiv. |
S SRR b e Vsvs
I 200mAVdiv: | : : 1 vidiv.
500mA/div. B ; ; H ; ; ; ; ; ; ; ; ; ; ] |SYS ; H i} H ;
1ms/div. 100ms/div. 1A/div. 2msi/div.
Power Off, Boost Mode Mode On, Boost Mode Mode Off, Boost Mode
Vsys_seT=5V, VBarT=3V, Vsys_seT=6V, VBaTT=3.7V, Vsys_seT=6V, Vart=3.7V,
Rsys LoAD=2.5Q No SYS Load No SYS Load
hsnd o : MODE [ MODE -f ... NN
s C 5Vidiv. - 5Vidiv. : :
- L N
VBarT
1Vidiv. ™
N | .. . ™t e SwW SW
sw 27 e : h
2VIAIV.  Fimtrtmn, | T zvg;‘é rmmmamminelly T 2VidN.
Vgys Do Do 1VIdiv. 5 : ] Vsys
1VIdiv.j“' R — ek L i 1v/d.\l,l_-3. 1
] /-\IISin\? 3 e ] 50OMAN, L o] 200mA/div. . e
’ 200ps/div. 400ps/div. 200us/div.
Mode On, Boost Mode Mode Off, Boost Mode SYS Output Current Limit
Vsys_ser=5V, VBaATT=3.7V, Vsys_ser=5V, VBaATT=3.7V, Vsys_seT=5V, VBaATT=3.7V,
Rsys_LoaD=2Q Rsys_LoAD=2Q loLiM_seT=2.5A
T — T . —
: . . s BATT
MODE |t o MODE e AT
svigiv. Tf : i svidiv. SRR Vsys .
: : c VIdiv.
sw SWpf .
2Vidiv. 2V/div.
Vsys Vsys 7
1Vidiv. 1vidiv. Bf-- ASs e}
Isys ; ‘ Isys_| " e R, ‘
1A/div. 1A/div.
1ms/div. 200ps/div. 10s/div.
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" MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin =5V, lchg = 2.5A, Lin_m = 2.7A, Isys = 0A

For Charge Mode:

For Boos

t Mode:

SYS Short Circuit Entry

VBATT = 3.7V, VSYS_SET = 5V, IOLIM = 2.1A
Cin = Cgarr = Csys = C2 = 22“F, L1 = 22““, RS1 = 20mQ, C4 = Cyyg = 01p.F, Battery Simulator,
unless otherwise noted.

Vsys_seT=5V, Vear7=3.7V

il

SYS Short Circuit Recovery

Vsys_seT=5V, VBaTT=3.7V,

SYS Over Voltage Protection
Vsvs_seT=6.5V, VpaTT=3.7V

I

swW
2V/div. j VBaTT,
VearT ) 4 1vidiv.”
1V/div. ~ BOOSTg{
13%“ a 2V/div.
" 1idiv. | Vevs
2 i i 2n. | i : SOOmNdi:/.B\ e e
1ms/div. 1ms/div. 400us/div.
SYS Load Transient SYS Load Transient SYS Load Transient
Vsys seT=5V, VeaTT=3V, Vsys_seT=9V, VBATT=3.7V, Vsys_seT=5V, VBATT=3.7V,
Isys= 80mA to 1A Isys= 1At0 2.2A Isys= 0.3A to 2.2A
v T ﬁﬂ_ T o AARARAREREARE ﬁ;\ T
BATT ] : : :
500midn [y ey R \ s o
ot e s d—
500mV/div. { 500m iv. 500mV/div. ~ \/ﬁ"" ]
B S . Vearr | \: | :
V, L e 1V[div. R =
BATT [T : 1
1V/div. ] .
ISYS pf e 'sst..E.E........E.E...... 4
500mA/div. ‘1 1A, : ]
WS
200ps/div. 200ps/div. 200ps/div.
Efficiency Boost Output V-l Curve Programmable Output
Vsys_seT=5V, Vsys=5V, Fg=600kHz VBATT=3.7V, Vgy5=5V Currentlimit vs. Battery
RoLiM=59kQ, Vgyg=5V
100 ; ; 6
BATT=4.35V
95 —~—— s 5 S 45 /
S Ww 4 )
= 90 Q (O]
< 41
5 /| g <
Z ggfl— 1 BATT=3v ¢ o 3 o]
w > >
[} s E 3.7
k80 b2 i
w % E
75 w 1 g 33 l
70 0 29
0 0.5 1 1.5 2 25 0 0.5 1 1.5 2 25 .85 19 1.95 2

SYSTEM CURRENT (A)

SYSTEM CURRENT (A)

SYS CURRENT LIMIT(A)
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mps MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

PIN FUCTIONS

Pin # Name | Description
1,23,24 | PGND | Power Ground.

> chia Charge Completion Indicator. Logic LOW indicates charge mode. This is an open drain
pin during charge complete or suspended

3 BOOST Boqst I_\/Iode.indicator. Logic LOW indicates boost_ mode in operation. This is an open
drain pin during charge mode or sleep mode operation.

4 CSP Battery Charge Current Sense Positive Input.

5 BATT | Positive Battery Terminal / Battery Charge Current Sense Negative Input.

6 AGND | Analog Ground

7 OLIM Programmable Output-Current Limit for boost mode. Connect an external resistor to GND
to program the system current in boost mode. The Roum CANNOT be lower than 47.5kQ.

8 ISET Programmable Charge Current Pin. Connect an external resistor to GND to program the
charge current.

9 NTC Negative Temperature Coefficient (NTC) Thermistor.

10 FB System voltage feedback input.

11 ACOK Valid Input Supply Indicator. Logic LOW on this pin indicates the presence of a valid
power supply.
Input Voltage Feedback for input voltage regulation loop. Connect to tap of an externa

12 REG resistor divider from VIN to GND to program the input voltage regulation. Once the voltage
at REG pin drops to the inner threshold, the charge current is reduced to maintain the
input voltage at the regulation value.

13 MR Oscillator Period Timer. Connect a timing capacitor between this pin and GND to set the
oscillator period. Short to GND to disable the Timer function.

14 PWIN Input pin to detect the presence of valid input power. Pulling this pin to GND will turn off
the IN-to-SYS pass through MOSFET

15 ILIM Input Current Set. Connect to GND with an external resistor to program input current limit
in charge mode.

16 VGG Internal Circuit Power Supply. Bypass this pin to GND with a ceramic capacitor not higher
than 100nF. This pin CANNOT carry external load higher than 5mA.

17 VB Programmable Battery-Full Voltage. Leave floating or connect to logic HIGH for 4.2V,
while connect to GND for 4.35V.

18 EN Charge Control Input. Logic HIGH enables charging. Logic LOW disables charging. Active
only when ACOK is low (input power is OK).

19 MODE Mode Select. Logic HIGH—boost mode. Logic LOW—sleep mode. Active only when
ACOK is HIGH (input power is not available).

20 VIN Aqipter Input. Place a bypass capacitor close to this pin to prevent large input voltage
spikes.

o1 SYS System Output. A minimum of 22uF ceramic cap is required to be placed as close as
possible to the SYS and PGND pins. Total capacitance should not be lower than 44uF

50 SW Switch Output Node. It is recommended not to place Via's on the SW plane during PCB

layout

MP2637 Rev. 1.04

8/3/2017

www.MonolithicPower.com 15

MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2017 MPS. All Rights Reserved.




mP " MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

BLOCK DIAGRAM

I

SYS FB
b
r ] . SW
VIN Ql Q2 »—9—¢¢ HSMOS
- i ammell =
| Buer » T LSMOS Current csP
VCC Sense
> Driver —|E3 S
l l 1 Vot Charge }pwm Signal PGND
ﬁ - -
ACOK
Yy
PWINX > Vearr
0.8v
Mode Control
115V "7 » PWM Controller VeG VGG
VCC _J» .
| £ >—— Control Logic& <
BATT+ Mode Selection NTC -
300mV - Y D
MODE x > TRL > 3
‘ T, | |oMT>—e—9 g
EN X > >
VB % > = =
Iz VBATT Ref y
Thermal Verre lom |
Shutdown I—BATL N ¢
REGDJ MIN Indication&
< VReG_Ref lona T au>—e— Timer
= K1*lcha
IIN*E +
Current Setting GMIND>—i¢—
K2l
Figure 1: Functional Block Diagram in Charge Mode
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mP " MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

SYS FB

——— sw

VIN a Q2 »4-4 HSMOS
et A ma!ine B

LSMOS

Driver —|E} C Y 2
¢+—i— Vearr Charge g BATT

Pump J

e E—
I (<j
B
A
To
(%)
o

' PWM Signal

Integration ;
ACOK =" IX||:>GND i i

LA l
_ To Current
PWINX VeaTT Setting
T >— B EE—
0.8V !
Mode Control
115V 7 » PWM Controller
VCC _[; )
_ | &£ >—— Control Logic&
BATT+ Mode Selection
300mV X NTC
MODE [ >
VB % >
b Vsvs_Ref y
Thermal v
Shutdown s
REGDJ Indication&
Timer

loLim_Ret
Current Setting |

K3*lsvs

Figure 2: Functional Block Diagram in Boost Mode
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mP " MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

OPERATION FLOW CHART

POR

b4 Yes

VCC<VCC_UVLO

No

PwWIN_L<VpPwIN<VPWIN_H
&V|N>VBATT+3OOmV

Yes No

:

/ACOK is Low, System
Powered By IN N

No
w Yes No
Yes
Charge Mode Boost Mode
/CHG Low /BOOST Low Sleep Mode
Figure 3: Mode Selection Flow Chart
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mP " MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

OPERATION FLOW CHART (continued)

Normal Operation

Charge Mode
/CHG Low

Charge Mode?

Vearr>VBATT FULL Veatr_1c<VBATT<VBATT FULL Vearr<VBatT_1C

. v v
’—> C.Vv.C C.CC « T T.C.C 4—‘

No No

Y
A

loHe<lpr
Battery Full

VBATT>VBATT7FULL VBATT>VBATT7TC

Yes Yes Yes
¢ | N
Charger “Off”,
/CHG is high
'y Iy
Y No } No Y No
@J NTC Fault? 1 2120°C?
Yes Yes Yes
v v v
Charge
o Charge Suspend, Decrease Igyg to
Ve, f&nE /CHG is high maintain T, at 120°C
is high
No No No

Reset
Timer?

Yes Yes Yes

v v
Charge Recovery, Thermal
Return to Normal Shutdown, /CHG is
Operation high T
y

0o

Yes

b

Fault Protection

Figure 4: Normal Operation and Fault Protection in Charge Mode
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mP " MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

OPERATION FLOW CHART (continued)

Power Path Management

v

SYS Output
Current Increase

Vpwin touch the VREG?

Yes

No ‘
Yes
v

Charge Current
Decrease

»

< No
Normal Operation
<+—1 No I exceeds IIN(OCP)? <4——
Yes
Regulate the Iy at
Injocp)
Yes
Yes
Yes
_| INto SYS MOSFET |
turns Off
No
Figure 5: Power-path Management in Charge Mode
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mP " MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

OPERATION FLOW CHART (continued)

Boost Mode Normal Boost
/BOOST Low Operation

4—‘ ‘ Latin
No ) 4
Y o

\ L
v 0 o3 Isvs > loum?
BATT >&.9V ¢

Yes
Yes +
Output current loop
W works, Vgys decreases
No
. No
Mode High?
Yes
v
Normal Boost ves
Operation
No Vsys < 2V? No Yes
Yes
Yes No
v I hits the

current limit

Boost Turns Off

Yes Yes

v

Boost Shutdown 47

No

TsysrReCVR
Reaches?

Figure 6: Operation Flow Chart in Boost Mode
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mP " MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

START UP TIME FLOW IN CHARGE MODE

Condition: EN = 5V, Mode = 0V, /ACOK and /CHG are always pulled up to an external 5V.

Vpwiy > 0.8V
&
Vin

Vin > Vearr+ 300mV

Mode

Vv
ce Vcc follows V|N

.................................................................................................................................

Band
Gap OV |

ACOK

+ Vsys > Vparr + 50mV

Vsys

CHG

SS

Force
Charge

Charge 0A 10%lce

Current

lsr
Comparator

Battery Auto-recharge threshold

V0|tage Assume VBATT > VBATT_TC

Auto- ﬂ

recharge
Figure 7: Input Power Start-Up Time Flow in Charge Mode
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" MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

START UP TIME FLOW IN CHARGE MODE
Condition: EN = 5V, Mode = 0V, /ACOK and /CHG are always pulled up to an external 5V.

ov

VIN

CHG

SS

Force
Charge

Charge 0A

lcc :

Current

Ier
Comparator

10%loc

Battery
Voltage

Assume Vgarr > Viarr 1c *

Auto-

recharge

Figure 8: EN Start-Up Time Flow in Charge Mode
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mP " MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

START UP TIME FLOW IN BOOST MODE

Condition: V\y = 0V, Mode = 5V, /Boost is always pulled up to an external constant 5V.

2.9V
VCC follows VSYS

Vearr ‘ Vg follows .
i ‘Vearr -
Vee
MODE—. ........... ,, .............. .. ................................................................ ...........................
Band
Gap : :
5V :
BoosT V... | e S
3 1.2ms k
Boost :
SS : Down
‘e Mode _:
Vere OV © Veys>Varr+300mV
sYs .
Figure 9: Battery Power Start-Up Time Flow in Boost Mode
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mP " MP2637 —2.5A SINGLE CELL SW MODE BATTERY CHARGER WITH PPM AND 2.4A BOOST

START UP TIME FLOW IN BOOST MODE

Condition: V\y = 0V, /Boost is always pulled up to an external constant 5V.

VeatT
R
: VCC follows Vs\(s
VCC follows VBATT < | ol
>:
Voo 22V
5V
ov : :
MODE ............... ....... . ................................................ :
-\ : :
Band v
Gap :
5V
BOOST .0V , i
1.2ms
Boost :
SS ¢ Down
;. Mode
ov © Vsys>Vparr+300mV
Vsys
Figure 10: Mode Start-Up Time Flow in Boost Mode
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