ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



The Future of Analog IC Technology

MP2690

All-in-One, 2.5A Battery Charger
with 2.1A Boost Current

DESCRIPTION

The MP2690 is a highly integrated, flexible,
switch-mode battery charger with system power-
path management and is designed for single-cell
Li-ion or Li-polymer battery use in a wide range
of applications.

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

The IC has an integrated IN-to-SYS pass-through
path to pass the input voltage to the system. The
pass-through path has built-in over-voltage and
over-current protection and has a higher priority
over the charging path.

When the input power is present, the device
operates in charge mode. The MP2690 detects
the battery voltage automatically and charges the
battery in three phases: trickle current, constant
current, and constant voltage. Other features
include charge termination and auto-recharge.
The MP2690 also integrates both input current
limit and input voltage regulation to manage input
power and meet the priority of the system power
demand.

In the absence of an input source, the IC
switches to boost mode through PB to power
SYS from the battery. In boost mode, OLIM
programs the output current limit, and the IC
turns off at light load automatically. The IC also
uses output short-circuit protection to disconnect
the battery from the load completely in the event
of a short-circuit fault. The MP2690 resumes
normal operation once the short-circuit fault is
removed.

The 4-LED driver is integrated for voltage-based
fuel gauge indication. Together with torch-light
control, the MP2690 provides an all-in-one
solution for power banks and similar applications
without an external micro-controller.

The MP2690 is available in a 26-pin QFN
(4mmx4mm) package.

FEATURES

e Upto 14V Sustainable Input Voltage

e 4.65V to 6V Operating Input Voltage Range

e Power Management Function, Integrated
Input Current Limit, Input Voltage Regulation

e Upto 2.5A Programmable Charge Current

e Trickle-Charge Function

e Selectable 4.2V/4.35V/4.45V Charge Voltage
with 0.5% Accuracy

e 4-LED Driver for Battery Fuel Gauge
Indication

e Automatic Turn-Off at Light Load

e Input Source Detection

e Output Source Signaling

e Torch-Light Control

e Negative Temperature Coefficient Pin for
Battery Temperature Monitoring

e Programmable Timer Back-Up Protection

e Thermal Regulation and Thermal Shutdown

e Internal Battery Reverse Leakage Blocking

e Integrated Over-Voltage Protection (OVP)

and Over-Current Protection (OCP) for Pass-
Through Path

e Reverse Boost Operation Mode for System
Power

e Upto 2.1A Programmable Output Current
Limit for Boost Mode

e Integrated Short-Circuit Protection (SCP) and
Output Over-Voltage Protection for Boost
Mode

APPLICATIONS

e Sub-Battery Applications
e Power-Bank Applications for Smart Phones
e Tablets and Other Portable Devices

All MPS parts are lead-free, halogen-free, and adhere to the RoHS
directive. For MPS green status, please visit the MPS website under
Quality Assurance. “MPS” and “The Future of Analog IC Technology” are
registered trademarks of Monolithic Power Systems, Inc.

Analog digital adaptive modulation (ADAM) is a trademark of Monolithic
Power Systems, Inc.
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TYPICAL APPLICATION

MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

USB OUTPUT
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Table 1: Operation Mode Control
Operation
Vin (V) PB Mode Q1, Q2 Q3 Q4
Veart + 300mV < Viy < 6V X Charging On SW SW
FromHtoL Discharging
V|N < VBATT +300mV for >1.5ms (bOOSt) Off SW SW
Vin > 6V X OvVP Off Off Off
Vin <2V HorlL Sleep Off Off Off
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

ORDERING INFORMATION

Part Number* Package Top Marking

MP2690GR QFN-26 (4mmx4mm) See Below

* For Tape & Reel, add suffix —Z (e.g. MP2690GR-Z)

TOP MARKING

MDSIWHW
MP2690

LLLLLL

MPS: MPS prefix

Y: Year code

WW: Week code

MP2690: Product code of MP2690GR
LLLLLL: Lot number

PACKAGE REFERENCE

TOP VIEW
LED1 LED2 LED3 LED4 CSP BATT VB
26 25 24 23 22 21 20
PGND | 1 19| NTC
18| VNTC
SW |2
17| AGND
SYS |3 16| VCC
15| OLIM
SYS |4
14| ISET
VIN |5
13| TMR
6 7 8 9 10 11 12
DM1 DP1 TC ILIM DM2 DP2 PB
QFN-26 (4mmx4mm)
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

ABSOLUTE MAXIMUM

RATINGS

VIN 1o PGND .....cooiiiiiiiiiieee -0.3V to +14V
SYS1to PGND ... -0.3V to +6.5V
SW to PGND ........ -0.3V (-2V for 20ns) to +6.5V
BATTto PGND.........cceeviven e -0.3V to +6.5V
All other pins to AGND................ -0.3V to +6.5V
Continuous power dissipation (T = +25°C) @
................................................................ 2.84W
Junction temperature........................... 150°C
Lead temperature (solder).................. .. 260°C
Storage temperature......... .....-65°C to +150°C
Recommended Operating Conditions 3)
Supply voltage (ViN) «ooeveeevvreeeeenenn. 4.65V to +6V
IIN ...................................................... Up to 2.7A
LGS e eerrneeere e e e Up to 2.1A
ICHG werrnrerrneem e e eaaes Up to 2.5A
VBATT ............................................... Up to 4.45V

Operating junction temp. (T,) ...-40°C to +125°C

4

Thermal Resistance 6,a 0O,
QFN-26 (4mmx4mm).............. 44 ........ 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)/Ba. Exceeding the maximum allowable power
dissipation produces an excessive die temperature, causing
the regulator to 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.

MP2690 Rev.1.0
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

ELECTRICAL CHARACTERISTICS
Vin = 5.0V, RS1 = 10mQ, Ta = +25°C, unless otherwise noted.

Parameter Symbol |Condition Min Typ Max | Units

IN-to-SYS NMOS on resistance | Rinwsys | VCC =5V 65 mQ

High-side PMOS on resistance Ry ps |VCC =5V 35 mQ

Low-side NMOS on resistance R.ps |VCC =5V 35 mQ

High-side PMOS peak current | CC charge mode/boost mode 5.7 7 8.4 A

limit PEAKIS TG charge mode 1.9 2.3 2.8 A

h&\;\{-Slde NMOS peak current Ipear is 6.4 8 96

Switching frequency Few 500 600 800 kHz

VCC UVLO Vee uvio 1.96 2.16 2.36 Y

VCC UVLO hysteresis 100 mV

Charge Mode

. Charge mode, Isys =0,

Input quiescent current la N battery float 1.8 2.5 mA
Rium = 88.7k 380 435 490

Input current limit for DCP IINiLIMIT R||_|M =49.9k 740 820 900 mA
Ruw = 14.7k 2580 2840 | 3100

Input current limit for SDP luse jDP Is detected using DP1/DMT| 45 | 450 | 500 | mA

etection

Input over-voltage protection Vin ove | VN rising 5.8 6.0 6.2 Vv

VN ovp hysteresis Vy falling 250 mV

Input under-voltage lockout Vin uvio | Vin rising 3.3 3.45 3.6 Vv

Vuvio hysteresis Vy falling 155 mV

Input over-current threshold Iincocp) 5 A

{ir:gg(tsf)ver—current blanking TINGGELK 200 ys

{ir:gg(tsf)ver—current recover TINREGVR 150 ms
Connect VB to GND 4.328 4.35 4.372

Terminal battery voltage Veart FuLL | Leave VB floating 4179 4.2 4.221 \Y
Connect VB to VCC 4.428 445 | 4472
Connect to VB to GND 4.1 416 4.22

Recharge threshold VgecH | Leave VB floating 3.95 4.02 4.08 \Y
Connect VB to VCC 419 4.26 4.32

Trickle ch I Connect VB to GND 3 3.07 3.13

rickle charge voltage ,

threshold Vearr 1c | Leave VB floating 2.9 2.96 3.05 \Y
Connect VB to VCC 3.07 3.14 3.2

MP2690 Rev.1.0 www.MonolithicPower.com 5
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

ELECTRICAL CHARACTERISTICS (continued)
Vin = 5.0V, RS1 = 10mQ, Ta = +25°C, unless otherwise noted.

Parameter Symbol |Condition Min Typ Max | Units
Trickle charge hysteresis 220 mV
Battery over-voltage threshold | Vgove |As a percentage of Vearr FuLl 101.5% | 103.5% | 105.5% V::I:f
RS1 = 10mQ, Riser = 150k 900 1000 1100
Constant charge (CC) current lec RS1 = 10mQ, Riget = 75k 1800 2000 2200 mA
RS1 = 10mQ, Riget = 60.4k 2230 | 2480 | 2740
Trickle charge current lrc 90 280 400 mA
Termination charge current Igr RS1 =10mQ 90 200 300 mA
Input voltage regulation Veeg 455 4.65 475 Vv
reference
Boost Mode
SYS voltage range Isys = 100mA 5 5.1 52 Vv
Boost SYS over-voltage Vv ) Threshold over Vgys to turn off 56 58 6 Vv
protection threshold SYS(OVP) | the converter during boost mode ' '
SYS over-voltage protection .
threshold hysteresis Vsvs falling from Vsysiove) 330 mv
. Isys = 0, boost mode, in test
Boost quiescent current la BoosT mode with auto-off disabled 1.65 mA
Programmable boost output | RS1 =10mQ, Roum = 150k 0.9 1 1.1 A
current-limit accuracy oM IRS1 = 10mQ, Roum = 71.5k 197 | 211 | 2.25
Y - lanki
tSimS( 5c)>ver current blanking TeYSOBLK 150 Us
tSirIS( 5c)>ver-current recover TSYSREGYR 15 ms
System load to turn off boost InoLoap | Battery current in boost mode 50 85 120 mA
Light-load blanking time'® 16 s
Weak battery threshold Y During boost 2.5 2.6 v
y BAT-UVLO T Before boost starts 2.9 3.05 Vv
Sleep Mode
VBATT = 42V, SYS ﬂoat, V|N = OV,
Battery leakage current I EAKAGE not in boost mode 13 16 MA
MP2690 Rev.1.0 www.MonolithicPower.com 6
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l'l'Il’E MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

ELECTRICAL CHARACTERISTICS (continued)
ViNn =5.0V, RS1 =10mQ, Ta = +25°C, unless otherwise noted.

Parameter ‘ Symbol ‘Condition ‘ Min ‘ Typ ‘ Max ‘ Units

Indication and Logic

LED1, LED2, LED3, and LED4 Sinking 5mA 200 mv

output low voltage

TC output low voltage Sinking 100mA 550 mV

t}iE;ée l(‘jr?:m LEDS, LED4, TC Connected to 5V 0.2 MA

INOVP, BOVP and NTC, fault

blinking frequency® 1 Hz

PB input logic low voltage 0.4 \Y

PB input logic high voltage 1.4 \Y

Protection

Trickle charge time 'CI';E;Mar(:)doéj ﬂi:%nsqgmzm 16 Min

Total charge time Ctmr = 0.1pF, Ighg = 1A 390 Min

NTC low temp, rising threshold 65.2% | 66.2% | 67.2%

NTC low temp, rising threshold Rntc = NCP18XH103 (0°C) 5 4%

hysteresis . ’

NTC high temp, rising threshold 34.7% | 35.7% | 36.7% | o

NTC high temp, rising threshold Rntc = CP18XH103 (50°C) o

hysteresis

t(f)::;ggg(gurrent foldback Charge mode 120 oC

Thermal shutdown threshold® 150 °C

Input DP1/DM1 USB Detection

DP1 voltage source Vop sre 0.5 0.6 0.7 V

Data connect detect current source Ibp src 7 13 MA

DM1 sink current Ipm sINK 50 100 150 MA

Leakage current input DP1/DM1 lo k@ ! ! a
Iom Lka -1 1 HA

Data detect voltage VDAT REF 0.25 04 \%

Logic low (logic threshold) Vice Low 0.8 \%

DM pull-down resistor 19 KQ

Logic I/0O Characteristics

Low-logic voltage threshold V. 0.4 Vv

High-logic voltage threshold Vy 1.3 \

MP2690 Rev.1.0 www.MonolithicPower.com 7
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l'l'Il’E MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

ELECTRICAL CHARACTERISTICS (continued)
Vin =5.0V, RS1 =10mQ, Ta = +25°C, unless otherwise noted.

Parameter ‘ Symbol ‘Condition ‘ Min ‘ Typ ‘ Max ‘Units

Output DP2/DM2 USB Signaling

BC1.2 DCP Mode

DP2 and DM2 short resistance | [Vop = 0.8V, Ipy = TmA | | 158 | 200 | Q@
BC1.2 SDP Mode

DP2 pull-down resistance 11 15 19 kQ
DM2 pull-down resistance 11 15 19 kQ
Divider Mode

DP2 output voltage Vour =5V 2.6 2.7 2.8 \Y
DM2 output voltage Vour =5V 2.6 2.7 2.8 \Y
DP2/DM2 output impedance 26 31 36 kQ
1.2V/1.2V Mode

DP2/DM2 output voltage Vour =5V 1.21 1.26 1.31 \Y
DP2/DM2 output impedance 60 78 90 kQ
Voltage-Based Fuel Gauge (Vogreg = 4.2V, Charge Mode)

First level of battery voltage 350 36 369 Vv
threshold

Hysteresis 500 mV
Second level of battery voltage 37 38 3.91 Vv
threshold

Hysteresis 500 mV
Third level of battery voltage 392 40 411 Vv
threshold

Hysteresis 500 mV
Voltage-Based Fuel Gauge (Vogreg = 4.2V, Discharge Mode)

First level of battery voltage 34 3.47 354 Vv
threshold

Hysteresis 500 mV
Second level of battery voltage 355 3.62 369 Vv
threshold

Hysteresis 500 mV
Third level of battery voltage 3.7 3.77 3.84 Vv
threshold

Hysteresis 500 mV
Fourth level of battery voltage 3.85 3.92 3.99 Vv
threshold

Hysteresis 500 mV
NOTE:

5) Guaranteed by design.

MP2690 Rev.1.0 www.MonolithicPower.com 8
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mE MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

TYPICAL PERFORMANCE CHARACTERISTICS
Vin = 5V, Ciy = Cgarr = Csys = C2 = 22uF, L1 = 2.2uH, RS1 = 10mQ, C4 = Cyyg = 01uF, battery
simulator, unless otherwise noted.

Constant Current Charge Constant Voltage Charge Boost Efficiency
Efficiency Efficiency RoLm=0
VIN=5V.VBATT FuLL=4.2V,IcHGg=2.5A VIN=5V.VBATT FuLL=4.2V,IcHG=2.5A
0 100 100 | | |
95
95—
- .
s ® < / ~— 3 ST
= 85 = ~ = 90 ~
6 5 90 E') VBA1-|'=4.2y >
& 80 & g s VEATT=3.7V
S 5 S 85 o
& & o 80 VBA'|-|'=3V —
w w w
70
80 75
65
60 75\ 70
3 33 36 39 42 45 0 05 1 15 2 25 3 0 05 1 15 2 25
Vearr (V) IBaTT (A) Isys (A)
Programmble Charge Programmble Input Current Programmble Output Current
Current, Charge Mode Limit, Charge Mode Limit, Boost Mode
VBATT=3.7V VBATT=3.7V
3.50 3.00F 3.50r
3.00 < 2501 < 3.00
E E
2.50 = \ = 250
\ 5 2.00 =
< 2.00—N = \ £ 2.00 N
o \ W 150 \ E \
5 1.50 4 € 1.50 Theory—
- A 3 1.00 3 X
O .
1.00 et AN £ 1.00 ==
~— > S~—| e —_
0.50 ——{ £ 0% = E 050 Test
s}
0.00 0.00 0.00 |
30 70 110 150 190 230 270 310 10 30 50 70 90 40 80 120 160 200
Riser (kQ) Riuim (k) RoLim (k)
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mE MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin = 5V, Cin = Cgarr = Csys = C2 = 22uF, L1 = 22|.IH, RS1 =10mQ, C4 = Cyyg = 01uF, battery
simulator, unless otherwise noted.

Battery Charge Curve Auto-Recharge Indication during Charging
Vearr_ruLL=4.2V, lgys=0A, lcpg=2.5A Veart_ruLl=4-2V, lsys=0A, lcyc=2.5A Vearr_ruL=4.2V, lgys=0A, lcng=2.5A
Vin e : C
i VIN : : VBATT Lo : S
2V/d|Vﬁ\ 2V/d|vﬁ\ : : ] 2V/dIVR IR FP T A S
VBaTT VBATT 2 bbb R ViED1 nﬂﬂl : : L
2Vidiv. 7| i i - 2V/div. A CUE T ?}//div. d
] e Ve ol IR T LED2|
10V/div. 10V/div. : - 5V/div.
BTN VLEDar_;\.
SV/div.
g SURR. Viepag}
lgarT lgaTT : : 5V/div.
1A/div. 4] R 1AMdivigy NI,
4s/div. 4s/div. 2s/div.
BATT Float Steady State TC Charge Steady State CC Charge Steady State
Vearr_FuL=4-2V, lsys=0A Vearr_FuL=4-2V, Isys=0A, Veart_FuL=4-2V, lsys=0A,
VBA'IT =2.6V VBATT =3.7V, ICHG=2'5A
r v . N U
V|N I 2 ¥ " ¥ T
1V/:1/i'\'f. : 1Vidiy, [P ——————y
VBATT I vV .....
1V/div. } 1 ) \%\'_l'r i Vin :
1\)53‘9’ e e P - ; 2vidiv.m
............ B L LT ey VBATT
- I - 2Vidiv.
500mA/div. © ! 3
B : T e T TV &
I RS R R '
100mA/div. s : 5\)739\'/\."" AR LS LS O LW R e
: I 2V/div. S Do
40ms/div 1ps/div 1ps/div
CV Charge Steady State Power On, Charge Mode Power Off, Charge Mode
Vaart_FuL=4-2V, lsys=0A, Vearr_FuLL=4-2V, Isys=0A, Veart_FuLL=4-2V, Isys=0A,
VBATT =4.2V VBA'IT =3.7V, ICHG=2'5A VBATT =3.7V, ICHG=2'5A
- : T T —
ViN ; . ] :
1Vidiv. | : S~ sttty
VBATT I - { I T i
1V/div. VBATT : : o s VBATT 4
Vi : ; I :
([ VA0 WA T TR A0 NS 4 NP T IN R S Errarrie b Vi
500mA/div. / 2vidiv. ™ ; S S ; 2vidn o} : _
ol _ T SR = R
i 1 I : :
——-l-mk—-b—-—lhmhm—h BATT . -~ mo e SEREEREEE s |BA-|—|-B‘...
Vew | || ! ] J 1Adiv : D N : 1A/div. :
SVidiv.; b W Wi W ! y : o DE
. S
' svia, U e e _ -
1ps/div 40ms/div 100ms/div
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mE MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin = 5V, Cin = Cgarr = Csys = C2 = 22uF, L1 = 22|.IH, RS1 =10mQ, C4 = Cyyg = 01uF, battery
simulator, unless otherwise noted.

Input Current Limit Input Voltage Regulation Input Over-Voltage Protection
VBA-|_|—_FULL=4'2V’ VBA‘IT =3.7V, VBA-|_|—_FULL=4'2V’ VBA'|—|' =3.7V, V|N=5V to 6V, VBA‘I‘I' =3.7V
R|L|M=14.7KQ VlN_REG=4'65Vl |CHG=25A
Vin : T : | i
1V/div. P
SERE Sk VIN ! !
VBATT [rmsmmemsrmbmscsan el 0] 1Vidiv. .
2Vidiv. zf ERERE & S | R
N I ; 1/ . S VBaTT -
2A/div. 100mAa CF e Prorere it 5V/div.” Snaees o
Isys ! Vingd T i Vsw; |8 |
2A/di. 5 avdiv. | 0 0] : Svidh.  —
. | - Co : : p
IBATT 5 : lBaTTef S S Lo IpaTT ’
2A/div. ] 1A/div. : Do : : 2Aldiv.D|
10s/div. 4s/div. 4s/div.

Input Over-Current Protection NTC Protection, Charge Mode Timer Out Protection,

V|N=5V, Ramp up ISYS to 42A, V|N=5V, VBA'|T=2'6V Charge Mode
VBarr=3.7V ViN=5V, Vgarr=3.7V, Cryr=150pF
T [ I
1Vidiv. 4 e ‘ ]
i VMR !
ViED1 1V/div. ‘ .
Vsvs b Ul 5V/div. .
5V/div. ' i : Vaw, !
! i 13 W e
5V/(?i\\’xﬁ = B TR UM IRPUPUR, SR [OUNPVRE (VO Ot OPL Y [ : i - : 5V/div. ;
VLED4§3,L2)|3-‘ ULt FULULUL L
5V/div. {
0 ‘ ) Vnte VBATT
1V/div. 1V/div."
N lBATT : leaTT
2a/dv.”) : 200mA/dn, j 1A/
1s/div 2s/div 4Qus/div
Boost Automatic On, Input Adapter Insertion, Input Adapter Insertion,
Phone Insertion No Load Connection Phone Connected
VBATI' =4V VBATI'=3'7V' R||_|MT=14.7kQ, VBA'|T=3'7V! R||_|MT=14.7k.Q,
RlSET=49'9kQ R|SET=49'9kQ
I e u i
| QNI B e
I ¢ | ; |
{ 4 i /
Vsyspl ' = VIN ‘ v
2V/div. b 2V/div. [Tjrmmerrssmm : Vi dll\’;l ) S
Vopz MG | L | T i re—— Vom1 gf... - e AT AR (TN Vo1
2Vidiv.| P 1V/div. : et 500mV/div. :
H‘l‘ £ VDP1 3™ i e
|‘r||Illl\l|lr|IIFI| e i 1V/div. VDP1|.K\_ i
v o | 500mY/div. | s CE
2Vt Pt o™ 2Aan, - ‘ 1A
U
2A/div
200ms/div 20ms/div 20ms/div
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l'l'Il’E MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin = 5V, Cin = Cgatr = Csys = C2 = 22uF, L1 = 22|.IH, RS1 =10mQ, C4 = Cyyg = 01uF, Battery
Simulator, unless otherwise noted.

Input Adapter Removal, USB Insertion, USB Removal,
Phone Connected No Load Connection No Load Connection
VBATT=3.7V, RiLmMT=14.7k, RiggT=49.9k VBaTT=3.7V, RiLmT=14.7K, R|gET=49.9k VBATT=3.7V, Rim7=14.7k, RiggT=49.9k
vy T S T M T ———
20V/div. - e o, T ISR T
] Vi b vy |
Vom1 PN i Ay i e e et 20V/div. 18 : 3 1 2V/div. 18
500mVi/div. Vot :
eI o B 1V/div. s e e T T 1:/”0(’“:'\}
v .
s00mVian: Bf J ! e 1\\,//%';,1 Z : Vpp1 B
. : 1V/div.
: 4 4
I SRR R P D IBA'_ITE‘- - L e SETS TP PR PRI IBATI'E‘-
BATT 500mA/div. . 500mA/div.
1Adiv.gf S — SRR SRR
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin = 5V, Cin = Cgarr = Csys = C2 = 22uF, L1 = 22|.IH, RS1 =10mQ, C4 = Cyyg = 01uF, battery
simulator, unless otherwise noted.

Boost Mode Steady State
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Isys
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin = 5V, Cin = Cgarr = Csys = C2 = 22uF, L1 = 22|.IH, RS1 =10mQ, C4 = Cyyg = 01uF, battery
simulator, unless otherwise noted.

Light-Load Off Test

VBA'|—|'=4.5V, IBA-|-|-=55mA
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4s/div.
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S T A
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|
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Discharging Boost Mode VearT=4.2V
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M VBATT
I ] LR N SERURURURRURURS PR A
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

PIN FUNCTIONS

P/N | Name /0 Description

1 PGND Power |Power ground.

> SwW Power Switch output node. It is not recommended to place vias on the SW plane during
PCB layout.

34 sYs Power System output. Place a ceramic capacitor of at least 22uF as close to SYS and

’ PGND as possible. The total capacitance should not be lower than 44puF.

5 VIN Power Adapter input. Place a bypass capacitor close to VIN to prevent large input voltage
spikes.

6 DM1 | Negative line of the input USB data line pair. DM1 together with DP1 achieves
the USB host. DM1 has automatic charging port detection.

7 DP1 | Positive line of the input USB data line pair. DP1 together with DM1 achieves
the USB host. DP1 has automatic charging port detection.

8 TC o Torch control output. TC is the open-drain structure. The internal driver MOSFET
is on when PB is pulled low for more than 1.5ms twice within one second.

9 ILIM | Input current setting. Connect ILIM to GND with an external resistor to program
an input current limit in charge mode when a dedicated charger is detected.
Negative line of the output USB data line pair. DM2 together with DP2

10 DM2 0] automatically provides the correct voltage signal for attached portable equipment to
perform DCP detection.

Positive line of the output USB data line pair. DP2 together with DM2

11 DP2 0] automatically provides the correct voltage signal for attached portable equipment to
perform DCP detection.

Push button input. Connect a push button from PB to AGND. PB is pulled up by a
resistor internally. When PB is set from high to low for more than 1.5ms, the boost
is enabled and latched if V| is not available.

LED1-4 are on for five seconds whenever PB is set from high to low for more than
1.5ms.

12 PB | If PB is set from high to low for more than 1.5ms twice within one second and the
torch light is off, the torch light drive MOSFET is on and latched. However, if PB is
set from high to low for more than 1.5ms twice within one second and the torch
drive MOSFET is on, the torch light drive MOSFET is off.

If PB is set from high to low for more than 2.5 seconds, this is defined as a long
push, and boost is shut down manually.

13 ™R | Oscillator period timer. Connect a timing capacitor between TMR and GND to set
the oscillator period. Short TMR to GND to disable the timer function.
Programmable charge current. Connect an external resistor to GND to program

14 ISET I
the charge current.

15 OLIM | Programmable output current limit for boost mode. Connect an external resistor
to GND to program the system current in boost mode.

MP2690 Rev.1.0
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

PIN FUNCTIONS (continued)

P/N | Name o) Description

16 Vole | Internal circuit power supply. Bypass VCC to GND with a ceramic capacitor no
higher than 100nF.

17 | AGND I/0 Analog ground.
Pull-up voltage source for the NTC function. VNTC is connected to VCC through

18 | VNTC 0] an internal MOSFET. VNTC is disconnected from VCC during sleep mode. VNTC
should be the pull-up voltage of the external NTC resistive divider.

19 NTC I Negative temperature coefficient (NTC) thermistor.

20 VB | Programmable battery full voltage. Leave VB floating for 4.2V. Connect VB to
logic high for 4.45V. Connect VB to GND for 4.35V.

21 BATT I Positive battery terminal/battery charge current sense negative input.

22 CSP I Battery charge current sense positive input.

3 LED4 o LED4 together with LED1, LED2, and LED3 achieves the voltage-based fuel
gauge indication.

o4 LED3 o LED3 together with LED1, LED2, and LED4 achieves the voltage-based fuel
gauge indication.

o5 LED? o LED2 together with LED1, LED3, and LED4 achieves the voltage-based fuel
gauge indication.

26 LED1 o LED1 together with LED2, LED3, and LED4 achieves the voltage-based fuel
gauge indication.
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l'l'Il’E MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

BLOCK DIAGRAM
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1 Battery Temp :
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1 1
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Function g:
P
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Figure 1: Functional Block Diagram in Charge Mode
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

BLOCK DIAGRAM (continued)
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= 1 o . lour Fo. ———» - Veatr 8
LERVA 7 > Control Logic
: uw —c &
! .
! ov —h Mode Selection
H T >
H _
1
: Vsys ¥
1 Vearrt |7 Tref o
1 300mv T
1 > op Y
]él Boost Enable Junction
J PB Z:N Torch Control Temp Sense y
_T_ H - Thermal FG
= 1 Protection Indication H
1
H ]
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Figure 2: Functional Block Diagram in Boost Mode
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mE MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

OPERATION FLOW CHART

POR
b4 No

N

Vee >Vee uvio?

Yes

) 4

4.65V <V)y <5.8V?

Input OVP
ies ve Fault
r SYS is Powered by VIN No
No l Short Low Pulse at PB ? No——
USB Detection
Done? i Yes
165 VBATT>2-9V ? No —»
Input Current
M Limitis Configured Yes
v
Yes
l—b Boost Mode
No i
Any Charge Fault?
No Load is
Detected?
No
# Yes No
Charge Mode
No Load Timer
Expires?
v
Yes
» Sleep Mode

Figure 3: Mode Selection Flow Chart
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

OPERATION FLOW CHART (continued)

Normal Operation

Veart = VBATT FULL

CcVv.C

Charge Mode

harge Mode?

Vearr_tc < Veart < VBatr_ruLL

Veatr < Veatt_TC

» C.CC « T.C.C

A

=

No

Yes
L |
f’ Charger “Off” Yes
No
No No ) 4 No
@—‘ NTC Fault? T,2120°C?
Yes Yes Yes
v

Charge Decrease Ichg to
Termination Charge Suspend Maintain T, at 120°C

Reset
Timer?

Yes Yes

Q

Charge Recovery,

Fault Protection

Return to Normal Thermal Shutdown
Operation T
No
Yes

=

Figure 4: Normal Operation and Fault Protection in Charge Mode
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

OPERATION FLOW CHART (continued)

Normal Operation

Power Path Management

v

SYS Output
Current Increase

No

Vin touch the Viy g?

Yes

No
Yes
v

% Reduce the Icpg ‘

A

No @

Yes

e

st

P> Regulate Iy at IINfOCP

iNocaLk » 200
reaches?
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v

Turn Off IN-to-SYS
MOSFET

Softly Turn On the

YES

Fast Turn Off the
IN-to-SYS MOSFET

7

After One-Shot Delay

IN-to-SYS MOSFET

Figure 5: Power-Path Management in Charge Mode
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mE MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

OPERATION FLOW CHART (continued)

BATT POR

Normal Boost

Operation
No
Vaarr >2.9V7 @ No——— No
Yes
Yes Yes Yes

No i« Ye No——»
Boost Enabled?
) 4

Yes \7\
v Ye Vsys<Vparrt 100mV? >

AT
Normal Boost
Operation 4—‘
No

No

v ) 4 No

y
Boost Shutdown¢ ve 120ps Blanking
Start 1ms Timer Time Pass?
Y 4—‘ Yes
es ) #

v ms Time No Output Current Loop
Boost Turns Off : Keeps bys=loLwr,
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Figure 6: Operation Flow Chart in Boost Mode
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mE MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

START-UP TIME FLOW IN CHARGE MODE
Condition: V|N = 5V, VBATT = 3.8V

VIN

: VN > Vgarr+ 300mV Auta:-recharge threshold

Band Gap

VINOK :

CHG EN :

REF SS /

[
ICHG
Do 1ms
Charge Full : «—>
Figure 7: Input Power Start-Up Time Flow in Charge Mode
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mpj MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

START-UP TIME FLOW IN BOOST MODE
Condition: V|N = OV, VBATT = 3.8V

VSYS

Vsys >Vec+ 150 mV .

ov

_,
1.5mg

Band Gap

Boost EN

REF SS

lgatr

No Load Off 165
Control :

Figure 8: Boost Start-Up Time Flow in Boost Mode
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MP2690 — ALL-IN-ONE, 2.5A SW CHARGER, 2.1A BOOST

OPERATION

The MP2690 is a highly integrated, flexible,
switch-mode battery charger with system power-
path management designed for single-cell Li-ion
or Li-polymer battery use in a wide range of
applications. Depending on the status of the
input, the IC can operate in three different
modes: charge mode, boost mode, and sleep
mode.

In charge mode, the IC can work with a single-cell Li-
ion or Li-polymer battery. In boost mode, the IC boosts
the battery voltage to Vsys to power higher voltage
system rails. In sleep mode, both charging and boost
operations are disabled, and the device enters a
power-saving mode to help reduce overall power
consumption. The IC monitors V| to allow smooth
transitions between different modes of operation.

VCC Power Supply

The MP2690 has an external VCC power supply. VCC
is powered by the highest voltage level out of Vgys,
VeatT, and Vi - 0.7V. An external capacitor is required
to bypass VCC to GND. When VCC is higher than
2.2V, the internal control circuit is activated.

Charge Mode Operation

Charge Cycle

(Trickle Charge - CC Charge > CV
Charge)

In charge mode, the IC uses five control loops to
regulate the input current, input voltage, charge
current, charge voltage, and device junction
temperature. The IC charges the battery in three
phases: trickle current (TC), constant current
(CC), and constant voltage (CV).

When charge operation is enabled, all five loops
are active, but only one dictates the IC behavior.
A typical battery charge profile is shown in Figure
9a. The charger stays in TC charge mode until

the battery voltage reaches a TC-to-CC threshold.

Otherwise, the charger enters CC charge mode.

When the battery voltage rises to the CV mode
threshold, the charger operates in constant
voltage mode. Figure 9b shows a typical charge
profile when the input current Ilimit loop
dominates during the CC charge mode. In this
case, the charger maximizes the charging current
due to the switching-mode charging solution,
resulting in charging that is faster than a
traditional linear charging solution.

CC>>>CV l !
Threshold o ===1 Constant
prd T Charge
I ‘.°< | Current
@
e o°“‘ Vear :
TC>>>CC | ]
Threshold [F===="" | Trickle
Charge
Current

Trickle charge CC charge CV charge Charge Full

a) Without input current limit

Constant
Charge
CC>>>CV
Threshold — ooy Current
Icu 2
00.' .G\VBAT Input
= Current
£ A
TCo>>CC & Limit
Threshold essan™ Trickle
Charge
Current

Trickle charge CC charge CV charge Charge Full

b) With input current limit
Figure 9: Typical Battery Charge Profile

Auto-Recharge

Once the battery charge cycle is completed, the
charger remains off. During this time, the system
load may consume battery power, or the battery
may self-discharge. To ensure that the battery
does not go into depletion, a new charge cycle
begins automatically when the battery voltage
falls below the auto-recharge threshold and the
input power is present. The timer resets when the
auto-recharge cycle begins.

If the input power restarts during the off-state
after the battery is fully charged, the charge cycle
starts, and the timer resets regardless of what
the battery voltage is.

Charge Current Setting

The external sense resistors (RS1 and Risgr)
program the battery charge current (Ichg). Select
Riser based on RS1.

To optimize the transfer efficiency, RS1 s
recommended to be 10mQ. The relationship
between Riser and lcug is shown in Equation (1):

1500

o (A) = B k) xRSmO) @
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