DESCRIPTION

The EV2710-C-00A evaluation board is
designed to demonstrate the capabilities of the
MP2710, a highly integrated, single-cell Li-
ion/Li-polymer battery charger with system
power path management. It is ideal for space-
constrained, portable applications.

The MP2710 takes input power from either an
AC adapter or a USB port to supply the system
load and charge the battery simultaneously. It
also features pre-charge (PRE.C), constant
current (CC) fast charge, constant voltage (CV)
regulation, charge termination, and auto-
recharge.

The power path management function ensures
continuous power to the system by
automatically selecting the input, battery, or
both to power the system.

EV2710-C-00A

500mA, 1-Cell Li-lon Battery Charger with
1mA Termination and <1pA Battery Leakage
Power Management Evaluation Board

The MP2710 provides short-circuit protection
(SCP) to prevent the Li-ion battery from
damage due to excessively high currents.

The MP2710 also provides an on-chip battery
under-voltage lockout (UVLO) threshold that
cuts off the path between the battery and the
system if the battery voltage (Vsarr) drops
below the configurable UVLO threshold. This
prevents the Li-ion battery from being over-
discharged.

The integrated I°C interface can configure the
following charging parameters: input current
limit (In_um), input voltage (Vi) regulation limit,
charging current, battery regulation voltage
(VeatT REG), Safety timer, and battery UVLO
threshold. The MP2710 is available in a
WLCSP-9 (1.85mmx1.85mm) package.

PERFORMANCE SUMMARY
Specifications are at Ta = 25°C, unless otherwise noted.
Parameters Conditions Value
Input voltage (Vin) range 4.35V to 5.5V
Battery voltage (VeatT_rea) 3.6V to 4.545V
Fast charge current (Icc) 8mA to 456mA
Input current limit (lIin_Lim) 50mA to 500mA
Minimum VN regulation 3.88V to 5.08V
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QUICK START GUIDE

The EV2710-C-00A evaluation board is designed to demonstrate the capabilities of the MP2710, a
highly integrated, single-cell Li-ion/Li-polymer battery charger with system power path management.
The evaluation board’s layout accommodates most commonly used capacitors. The full-charge voltage
is preset to 4.2V for a single-cell Li-ion battery.

Evaluation Platform Preparation:
1. To use the evaluation platform, the following is required:

a. A computer with at least one USB port
b. A USB cable
c. A USB-to-I?C communication kit (EVKT-USBI2C-02) (see Figure 1)
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Figure 1: USB-to-I>C Communication Kit

2. To check the software, double-click on the MP2710 evaluation kit .exe file, then open the software.
The software is supported by Windows operating systems. The MP2710 evaluation kit .exe file can
be downloaded from the MPS website.

3. Figure 2 shows the original test set-up for the MP2710.
a. Connect the input voltage (Vin = 5V) and the input ground to the VIN and GND pins, respectively.
b. Connect the load terminals to:
e Positive (+): SYS
e Negative (-): GND
c. Connect the battery (Vearr = 3V to 4.2V) terminals to:
e Positive (+): VBATT
o Negative (-): GND
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Figure 2: Test Set-Up for the MP2710
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4. Turn on the computer and launch the MP2710 evaluation software. Figure 3 shows the software’s

main window.
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Figure 3: MP2710 Evaluation Interface
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@ status
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PROCEDURE

Ensure that all the connections (e.g. between the USB-to-I°C communication kit and the EV2710-C-00A)
are successful.

1. Figure 4 shows the default values of the charger function.

@ General Setting

VIN_MIN
1IN 1M
VBATT_UVLO
IPRE 3mA -

VBATT_REG
VRECH
VSYS_REG
VBATT_PRE

Figure 4: Charger Function

2. Figure 5 shows how to configure the minimum input voltage (Vin min), Which ranges from 3.88V to
5.08V. Set V|N_M|N to 4.36V.

VIN_MIN 436V -
IIN_IIM 412V -
VBATT_UVLO 4.20v

4.28V
IPRE 4 36V
ITERM 4.44V

452V
VBATT_REG 450V
VRECH 4,63V
£ 478V

4.84V
W5YS_REG 402y
VBATT PRE 5.00v

5.08V
IDSCHG -

Figure 5: Minimum Vv Configuration

3. Figure 6 shows how to configure the input current limit (Iin_uwm), which ranges from 50mA to 500mA.
Set |IN_LIM to 500mA.

IN_IIM 500mA -

WBATT_UVLO 140mA -

T 170mA
200mA

ITERM 230mA

VBATT_REG 260mA
290mA

VRECH —

ICC 350mA

VSYS_REG 380mA
410mA

VBATT_PRE 440mA

IDSCHG 470mA

e 500mA

Figure 6: Input Current Limit Configuration
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4. Figure 7 shows how to configure the fast-charge current (lcc), which ranges from 8mA to 456mA.

Set Icc to 128mA.

ICC
VSY5_REG
VBATT_PRE
IDSCHG

s

128mA

128mA
130mA
132mA
134mA

136mA

=

(%) JEITA Control

T

138mA

140mA
142mA
144mA
146mA
148mA
150mA
152mA
154mA

Figure 7: Fast-Charge Current Configuration

5. Figure 8 shows how to configure the BATT_UVLO threshold (Veatt uvio), Which ranges from 2.4V to

3.03V. Set VBATT_UVLO to 2.76V.

VBATT_UVLO
IPRE

ITERM
VBATT_REG
VRECH

ICC
VSYS_REG

2.76V -

2.4V

2.49v
2.58V
267V
276V
2.85V
2.94v

3.03V

Figure 8: BATT_UVLO Threshold Configuration

6. Figure 9 shows how to configure the charge termination current (Iterm), which ranges from 1mA to

31mA. Set |TERM to 3mA.

ITERM
VBATT_REG
VRECH

ICC
VSY5_REG
VBATT_PRE
IDSCHG

P
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-
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25mA
27TmA
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-

Figure 9: Charge Termination Current Configuration
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7. Figure 10 shows how to configure the battery regulation voltage (Vsart rec), Which ranges from 3.6V

to 4.545V. Set VBATT_REG to 4.2V.

VBATT_REG
VRECH
IcC
V5YS_REG
VBATT_PRE
IDSCHG

A

4200V -

4200V =
4215V
4230V
4.245V
4.260V
4275V
4290V

s

4.305V

(%) JEITA Control

b

4.335V
4.350V
4.365V
4.380V
4.395V M

4320V I

Figure 10: Battery Regulation Voltage Configuration

8. Figure 11 shows how to configure the pre-charge to fast-charge threshold (Vearr pre), Which ranges
from 2.8V to 3V. Set VBATT_PRE to 3V.
VBATT_PRE 3.0V

IDSCHG 2.8v
E 3.0V

It

f—..
st IFITA Crntenl

Figure 11: Pre-Charge to Fast-Charge Threshold Configuration

9. Figure 12 shows how to configure the battery auto-recharge voltage (Vrecn), which ranges from
100mV to 200mV. Set VRECH to VBAT_REG to 200mV.

VRECH 200mV -
ICC 100mv

200mV

I

VSY5_REG
Figure 12: Battery Auto-Recharge Voltage Configuration

10. Figure 13 shows how to configure the battery discharge current limit (Ioscrhc), which ranges from
400mA to 3200mA. Set IpscHc to 3200mA.

| IpscHG
L%

2000mA -

200mA -
1000mA |

() JETAControl

s

1200mA
1400mA
1500mA
1300mA
2000mA
2200maA
2400mA
2600maA
2800mA

Figure 13: Battery Discharge Current Limit Configuration
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11. Figure 14 shows how to configure the INT control.

@ INT Control

EOC ® )
NTC ® )
PG ® )
BATT_OVP ® )
SRRl ® )

Figure 14: INT Control Configuratic;n
12. Figure 15 shows how to configure the FET control.
a. EN_HIZ controls the low-dropout (LDO) MOSFET’s on and off functionality.
CEB controls the battery MOSFET’s on and off functionality in charge mode.
Select FET_DIS to turn off the battery MOSFET in the charge and discharge modes.

Deselecting FET_DIS cannot turn on the battery MOSFET. When the battery MOSFET is turned
off by FET_DIS, use the push-button or plug in the input adapter for 2 seconds to pull INT low,
which turns on the battery MOSFET.

o o o

@ FET Control

EN_HIZ ® )
CEB [)
| FET_DIS ® ) .

Figure 15: MOSFET Control Configuration
13. Figure 16 shows how to configure the VIN_LOOP control.
VIN_LOOP (.:“j
Figure 16: VIN_LOOP Control Configuration
14. Figure 17 shows how to configure the battery MOSFET time (trst peL and trst pur)-

tRST_DGL 165 -
tRST_DUR 25 -
A

Figure 17: Battery MOSFET Time Configuration
15. Figure 18 shows how to configure the thermal control (T, reg).

EN_NTC ®

Figure 18: Thermal Control Configuration

16. Figure 19 shows how to configure the safety timer.

EN_TIMER C @
TMR2X_EN ( @
CHo.TMR

Figure 19: Safety Timer Configuration
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17. Figure 20 shows how to configure the I1°C watchdog timer.
EN_WD_DISCHG ® )
WATCHDOG 40s -
12C WD Timer Reset 12C WD Timer Reset
Figure 20: I’C Watchdog Timer Configuration

18. Figure 21 shows the content of the registers.

CONFIG REGISTER MAP

Command code Command name  Register Vaule(0x) Register Vaule{0b)
00H 00H 6F 0110 1111
01H 01H 8C 1000 1100
02H 02H 3F 0011 1111
03H 03H 1 0001 0001
04H 04H Al 1010 0001
05H 05H 3B 0011 1011
0eH 06H 40 0100 0000
07H 07H 55 0011 1001
08H 08H 00 0000 0000
09H 0SH 00 0000 0000
0AH 0AH 00 0000 0000
0BH 0BH 1F 0001 1111
0CH 0CH 15 0001 0101
0DH 0DH 09 0000 1001
OEH OEH ] 0000 0000
OFH OFH 00 0000 0000

Figure 21: Content of the Registers
19. Figure 22 shows the operation status and fault report.

@ Fault

WATCHDOG FAULT (@)

Input fault O
@ Status Thermal Shutdown O
CHG_STAT Not Charging L @
PPM_STAT No FFM Safety Timer Expiration O
PG_STAT Power Fail ,
NTC_FAULT Normal In Thermal Regulation O

Figure 22: Operation Status and Fault Report
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EVALUATION BOARD SCHEMATIC

VIN O———
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D+f2 =Lc5 =Lc1 47ePl NC O GND
ol NG| R T VDD %] . U1 £
GNDPR o MP2710 )
" INT B2! )Nt BATTIAS BATT (O VBATT
UsB = c2 c6,
GND O——— SDA Clspa NTCE! NTC 1 4T NCT
o1 —1 QO GND
R1 C2lscL a) =
100kQ el & ~ ;Ii
(s}
O] 1
SWA1 RT1  50kQ
1 : = <
] SCL
-O O P1
4 3 L 7 IN QO VIN vbD Q vDbD
3) 4 SOA SYS Q sys INT QO INT
? 5 BATT QO BATT NTC QNTC
V —9 10— ﬁ GND
Header 5x2
N N
Figure 23: Evaluation Board Schematic
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EV2710-C-00A BILL OF MATERIALS

Qty| Ref Value Description Package | Manufacturer Manufacturer PN
1| c1 1uF )E?E‘m'c capacitor, 25V, 0603 Murata | GRM188R71E105KA12D
1| c2 47uF ggg‘m'c capacitor, 25V, 0603 Murata | GRM188R61E475KE11D
1| c3 47uF ggg‘m'c capacitor, 16V, 0603 Murata | GRM188R61C475KE11D
1| ca4 100nF )E?E‘mic capacitor, 25V, 0603 Murata | GRM188R71E104KA01D
1] c5 NC )C(gs‘mic Capacitor, 50V, 0805 Murata | GRM21BR61H475KE51
2 |cec7| NC )C(gs‘mic capacitor, 16V, 0805 Murata | GRM21BR61C106KE15L
1 P1 2.54mm | 5-pin, dual-row header DIP Any
1| R 100kQ | Film resistor, 1% 0603 Yageo RC0603FR-07100KL
1| RT2 91kQ | Film resistor, 1% 0603 Yageo RC0603FR-0791KL
1 RT1 50kQ Film resistor, 10% DIP Bourns 3266W-1-503LF
6.35mmx .
1 SWA1 8.89mm Push switch 7914J Any
1 U2 6.8mmx Micro-B USB connector DIP Any
8.23mm
WLCSP-9
1| ut | mp2r1o |200MA, 1-cell battery (1.85mmx|  MPS MP2710GC-0000
charger
1.85mm)
EV2710-C-00A Rev. 1.0 MonolithicPower.com 1
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EVB TEST RESULTS

Performance curves and waveforms are tested on the evaluation board. Vin = 5V, Vearr rec = 4.2V,
Iin_um = 500mA, Icc = 128mA, Isys = 0.4A, Ta = 25°C, unless otherwise noted.

Charge Curve

Auto-Recharge

CH1: Vin - - CH1: Vi

O o " o
B \ N Ea 1

CH3: Vsvs : :

2 et CH3: Vsys el JR TP AV

CH4: lgarr  |BF ersmmiimie] CH4: lgarr B
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PCB LAYOUT
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Figure 25: Top Layer

Figure 26: Bottom Layer
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REVISION HISTORY

Revision # | Revision Date | Description Pages Updated
1.0 5/12/2022 Initial Release -

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.
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