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Global Mixed-mode Technology

G2246

2.5A Integrated Switch-Mode One-Cell Li-lon Charger

Features
s 4.0V~ 5.5V Input Voltage Operation.

= Integrated switched mode Li-ion charger with

dynamic power path function.

= Integrated Input DPM & Input OVP

= Built-In Thermal Regulation & Thermal
Shutdown Function.

n  4.2V/4.35V Adjustable Battery Regulation
Voltage.

»  Programmable Charging Current with 2.5A
Maximum Current

= No Battery Detection

»  TQFN3x3-16 Package

Applications
Tablet PC

Smart Phone
Power Bank

Ordering Information

General Description

The G2246 is a integrated Ll-ion switch-mode charger
and system power path management devices target at
space-limited portable applications. The input voltage
range with input overvoltage protection supports
unregulated power sources. The input dynamic power
management (V\\-DPM) prevents the charger from
crashing incorrectly configured power sources.

The built-in dynamic power path management (DPPM)
powers the system while simultaneously and
independently charging the battery. This feature
supply the system load at all time while monitoring the
charger current separately.

The charging current is determined by programming
ISET1 or ISET2 pin, and battery regulation voltage is
determined by VSET pin.

ORDER TEMP. PACKAGE
NUMBER MARKING RANGE (Green)
G2246R41U 2246 -40°C~+85°C TQFN3x3-16
Note: R4: TQFN3X3-16
1: Bonding code
U: Tape & Reel
Green : Lead Free / Halogen Free
Pin Configuration
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G2246 TQFN3X3-16

Note: Recommend connecting the Thermal Pad to
the Ground for excellent power dissipation.
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Absolute Maximum Ratings

Supply Voltage, VIN. . ... ......... -0.3V to +10V
OtherPins. . . .. ... ... ... ... -0.3V to +6V
Thermal Resistance Junction to Ambient, (8,4)
TQFN3X3-16. . . ... 62°C /W
Continuous Power Dissipation (T,=+25°C)
TQFN3X3-16. .. .. ..o 2.01W
Operating Ambient Temperature. . . .. -40°C to +85°C
Storage Temperature range . . . ... .. -55°C to +150°C
Reflow Temperature (Soldering, 10sec) . ... ... 260°C

G2246

ESD Susceptibility (HBM) (Other Pins) . . ... .... 2kV
ESD Susceptibility (MM). . . . ................ 200V

Recommended Operation Conditions

VIN. 4.0V to +5.5V
VBAT . o 2.5V to +5.5V
Operating Ambient Temperature. . . . . . .-40°C to 85°C
Operating Junction Temperature. . .......... +150°C

1. Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are
stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated in the
operational sections of the specifications are not implied. Exposure to absolute maximum rating conditions for extended

periods may affect device reliability.

2. Device is ESD sensitive. Handling precaution recommended. The Human Body model is a 100pF capacitor discharged

through a 1.5KQ resistor into each pin.

Electrical characteristics
(VIN=SYS=5V, T,=25°C.)

The device is not guaranteed to function outside its operating conditions. Parameters with MIN and/or MAX limits are 100%

tested at +25°C, unless otherwise specified.

PARAMETER SYMBOL CONDITIONS | MIN | TYP | MAX | uNIT
VIN Input
VIN Operating Range Vi 4.0 --- 5.5 V
VIN Under Voltage Lockout Threshold Vinuv VIN rising - 3.8 4.0 vV
VIN Under Voltage Lockout Hysteresis AVinuy - 200 - mV
VIN Over Voltage Threshold Vinov VIN rising 5.85 6.1 6.35 \Y
VIN Over Voltage Hysteresis AVinov — 300 — mV
VIN supply current lsuPviN zi/Y:;EC/T;EZr)nA — — 800 uA
VIN automatic shutdown threshold AV ason VIN-BAT , VIN rising — 200 300 mV
VIN automatic shutdown hysteresis AVasonns  |VIN-BAT |, VIN falling -—- 180 -—- mV
VIN Current Limit lvin LmiT 2.7 3 3.3 A
VIN DPM Regulation Voltage VinpPm lgar=0A 4.4 4.52 4.64 V
SYS to VIN reverse current blocking lviNREV - 1 - A
SYS Output
Minimum SYS Regulation Voltage Vsvs un |IBAT<Vsys min 3.5 3.6 3.7 V
SYS to BAT Voltage Vs BAT>Vsys min - 200 - mV
Sg(nsd ilt?iggulatlon Voltage under no-battery Vevs oo 44 45 46 v
SYS Regulation voltage in DPPM mode AVsvys ppem BAT<Vsvs un -—- 200 - mV

- Vorev=Vsvs min-AVsys ppem

BAT to SYS ON Resistance Ron sar |BAT=4.2V, Isys=1A - 50 - mQ
Battery Condition
Battery Depletion Threshold Vear ppe_|BAT falling - 24 - \
Battery Depletion rising hysteresis Vear et Hys |BAT rising --- 200 --- mV
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Electrical Characteristics (continued)

PARAMETER |sYMBOL | CONDITIONS | Min | TYP [ MAX | UNIT
Battery Charger
BAT Supply C t at batt
upply furrent at battery lsprear  [VIN=OV, BAT=4.2V, Isys=0A 15 HA
supplement mode
. Vearreat |VIN=5V, VSET=High 4.17 4.2 4.23 \Y
BAT Regulation voltage
guiation votlag Vasreeer |VIN=5Y, VSET=Low 431 | 435 | 438 | Vv
Batt -ch threshold
BAT Re-Charge Threshold WoVreors | oo e-Cnarge fresho — | 975 | — %
=%VRrecHe*VeaTREGX
BAT Rising,
BAT Fast-Ch Threshold V 29 3.0 3.1
as arge Thresho FASTCHG (Pre-charge to fast charge) v
. BAT Falling,
BAT Fast-Ch Hyst AV - 200 -
as arge rysteresis FASTCHG (Fast charge to pre-charge) mv
BAT Falling,
BAT Pre-Ch Threshol 1. 2. 2.1
re-Charge Threshold Verecho (Pre-charge to trickle charge) o 0 v
. BAT Rising,
BAT Pre-Ch H - 2 -
re-Charge Hysteresis AVerece (Trickle charge to pre-charge) 00 mv
Fast Charge Current Range lFasTCHG ICHG=VISET/RISET*KISET 0.5 - 2.5 A
ISET1/ISET2 Voltage Accuracy Viser Fast charge 1.97 2 2.03 V
ISET1/ISET2 Current Factor Kiser 450 500 550 A/A
BAT Pre-Charge Current Ylpreche  |BAT=2.8V, lprechs!lcHe 5 10 15 %
Trickle Charge Current %ltriche  |BAT=2.0V --- 5 --- %
Termination Current Ratio Y%lrerv  |BAT=4.2V, %lterm=lterv/IcHc 5 10 15 %
PWM
Switching Frequency Fosc cha 1.2 1.5 1.8 MHz
PVCCSW to SLX ON Resistance Ronp |PMID=5V — 100 — mo
SLX to Ground ON Resistance Ron v |PMID=5V --- 100 - mQ
Protection
Thermal Regulation THMges — 100 - °C
Thermal Shutdown Temperature THMgp --- 155 - °C
Thermal Shutdown Hysteresis ATHMsp - 20 - °C
SYS Output Short Circuit Detection
BAT-SY - -
Threshold at BAT Supplement Mode Vevs_scrz SYS 300 mv
Time
Fast Charge Safety Time trcHs - 16 - hrs.
Pre-ch fety ti
Pre-charge to Fast Charge Timer Ratio Yotpchs re c_oarge Sf ety imer --- 1/8 -
trene=%tpcHs ™ trcHe
Safety Timer Accuracy Yotcus -15 --- 15 %
Time measure from
VIN PGOOD Deglitch Time tumwps  |VIN: 0->5V 1pS rise-time - 1.875 - mS
to PWM switching
VIN Over Voltage Blanking Time tvinov --- 50 --- uS
Pre-Charge to Fast Charge Deglitch Time tee --- 30 --- mS
Fast Charge to Pre-Charge Deglitch Time tep --- 30 --- mS
Termination Deglitch Time trermi - 30 - mS
Recharge Deglitch Time trecHa - 120 - mS
Input power loss to PWM modulator
Turn-Off Deglitch Time o 30 mS
No battery detection checking time thobatchk 3.85 mS
Pack Temperature Fault Detection
- 30 - S
Deglitch Time trs m
SYS Output short Circuit Deglitch Time at ¢ 250 S
Battery Supplement Mode SYS_SeP H
Ver: 0.4 TEL: 886-3-5788833
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G2246

Electrical Characteristics (continued)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [ UNIT
SYS Output Short circuit Recovery fovs som . 64 . mS
Time at Battery Supplement Mode - -
Thermistor Monitor
VP regulation voltage Ve VSYS=5V 3.234 3.3 3.366 \
VP Under Voltage Lockout Threshold Vypuy - 1.2 - Vv
NTC-R Installation Detection Threshold Vionros  |As Percentage to VP . 97 - %
atNTC -
Cold Temperature Trip Point Veolp 75.5 76.5 775 |% of VP
Hot Temperature Trip Point Vhor 34 35 36 % of VP
Temperature Trip Point Hysteresis -—- 1 -—- % of VP
NTC threshold to disable function 100 mV
Logic /O
Logic-Input Threshold V1H High threshold 1.6 --- --- V
(ENB,USB_SET,VSET) \2 Low threshold --- --- 0.3 \%
Pull Low Resistance in USB_SET Russ set - 100 - KQ
(O/szrgliéag; OUtPUt Low VOItage VobLow lsink=10mA, Vgys=3.7V - - 200 mV
Open-Drain Output Leakage Current Ik ob Vop=5V - - 1 WA

Minimum Footprint PCB Layout Section

TQFN3X3-16
Q. 75mm
K A
E 0. /7mm
o 2
D. MEE &l.ﬁmm—);rg
£
Y

%
K

o
W
o
3
K—— 3. 7mm
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G2246

Typical Performance Characteristics
Vin=5V , Tpo=25°C, unless otherwise noted.

Battery Charge curve

VSET=4.2V ,Vgar=1.8V to 4.3V ,ISET=1.5A

Auto recharge curve

Vin=5V ,NO BAT

CHGLED(5V/DIV Vsys(500mV/DIV)
N e P B e | e \.. SR i I
Vsys(1V/DIV) \ \ \
\ \\\\\\\\\
Vear(500mV/DIV
Vear(1V/DIV) Bar(S00mV/DIV)
CHGLED(2V/DIV)
Isat(1A/DIV)
10s/DIV 200ms/DIV
Charge Enable Charge Disable
Ven(3V/DIV) Vgar=3.8V, Isg7=500mA Vgar=3.8V, Iser=500mA
Ven(3V/DIV)
Vear(1V/DIV) Vear(1V/DIV)
IsaT(200mA/DIV)
CHGLED(3V/DIV) =
CHGLED(3V/DIV)
IaaT(200mA/DIV)
cl L S r—— I 10_m;/.Dlv _______
Battery Plug in Battery Plug out
Vin=5V. Vaar=3.6V ViN=5V, Vpar=3.6V
Vsys(1V/DIV)
S = = = = =, Veys(1V/DIV) " J’:\\ T T L\
Vear(1V/DIV) Vear(1V/IDV)
CHGLED(2V/DIV
2 -
CHGLED(2V/DIV
200ms/DIV 200ms/DIV
Ver: 0.4 TEL: 886-3-5788833
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G2246

Typical Performance Characteristics (continued)

VIN Plug in VIN Plug out
V|N=5V, Vgar=3.8V, Isys=2A ' Vin=5V, Vgar=3.8V,Isys=2A
Vin(2.5V/DIV) N
.
— \_\_\_\_
Vin(2.5V/DIV) Thee—
I Vgat(500mV/DIV) B S —
= ——————— e
- - = Vgar(500mV/DIV) =
Vsys(500mV/DIV) Vsys(500mV/DIV)
IsaT(2A/DIV)
lsaT(2A/DIV) B | !
10ms/DIV 100ms/DIV
DPPM State 1 DPPM State 2
T ] (O lsys=0-4.2A, Vgar=3.8V,IseT=500mA lsys=0-4.2A, Vgar=3.1V, IseT=500mA
i In(1A/DIV) /“‘”'\——wh\
Iin(1A/DIV)

N\

lsar(1A/DIV)

lsat(1A/DIV)

lsys(1A/DIV)

10s/DIV

NTC State

CHGLED(2.5V/DIV) Vn1c=0V-3.3V, Vgar=3.8V,IseT=500mA

Veys(500mV/DIV) / AN

lsys(1A/DIV)

10s/DIV

A —N
stfwoomwmv) / Isat(500mA/DIV) \
VNTIC(750mV/DIV) 2s/DIV
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Typical Performance Characteristics (continued)

Trickle Charge current V.S Temp Pre Charge current V.S Temp
9 186
] |
94 —— BAT=2V, ISET=2A 184 |—— BAT=2.8V, ISET=2A —
% e 182 ]
/ /
— "
g 90 z 180 /
£ - £
88 — 178
/
86 176 //
84 174
82 172
-40 20 0 20 40 60 80 100 -40 20 0 20 40 60 80 100
TEMP (C) TEMP (C)
Fast Charge current V.S Temp Switch freq V.S Temp
3 2
T ] T
25 | BAT=3.6V,ISET=2A 19 1™ BAT=2.5v, ISET=2A
18 —
2
1.7
\ =
£ 15 T e —
Y-
1 |
1.4
0.5 13
0 1.2
-40 20 0 20 40 60 80 100 -40 20 0 20 40 60 80 100
TEMP (C) TEMP (C)
Battery Full Voltage V.S Temp Battery Full Voltage V.S Temp
4.195 ‘ | 4.345 ‘ ‘
]
419 |— VSET=4.2V // 434 | \sEToa.35v — L
4185 - 4.335
2 418 // S 433 =
4.175 / 4.325
4.17 4.32 V4
4.165 4315
-40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100
TEMP (C) TEMP (C)
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Typical Performance Characteristics (continued)

4 3.626 u. ,J/’/\\\\

VP Voltage V.S Temp VSYS V.S I0oUT
3.6 3.632
a5 3.63 [ VBAT=3V,VSYS=3.6V
’ ISET=2A
3.628

S S
233 o 3.624 N
; N
22 > 3622 \
3.62
31 3.618
3 3.616
-40 20 0 20 40 60 80 100 0 0.5 1 1.5 2 2.5 3
TEMP (C) IOUT (A)
DCDC Efficiency DCDC Efficiency
100 100 <L
|
90 // \\ 90 //
80 / 80 /
< 70 / VIN=5V ,VBAT=3V VSYS=3.6V | 3 70 // VIN=5V ,\VBAT=4.2V VSYS=4.4V "
2 60 74 % 60 /
& s0 / § 50 [~
S / ©
5 40 / o 40
30 / 30
20 / 20
10 10
0 0
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
10UT (A) IOUT (A)
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G2246

Pin Description

Pin No Pin Name Function
System Supply output. Bypass with a 10uF or greater ceramic capacitor.
1,15 SYS SYS connects to BAT though an internal 50mQ system load switch when VIN is invalid, or
when the Vsys load is greater than the input current limit.
2 VIN Adapter Power or USB Power Input. Bypass with a 10uF or greater capacitor each to GND and
PGND.
3,4 LX Inductor switch node of Switching Charger. Connect the inductor between LX and SYS.
5 PGND Power Ground of Switching Charger.
6 ENB Active Low Enable pin. Toggle this pin low to enable charging, and high to disable charging.
7 NTC Thermistor input pin.
8 VP Power Output 3.3V buffer for battery temperature sense.
Bypass with a 0.1uF or greater ceramic capacitor.
9 /CHGLED Indicator of Charger status with open drain output.
10 VSET Used to set the battery regulation voltage. High: Vear=4.2V, Low: Vgar=4.35V
11 ISET1 AC fast charging current set pin for AC input. Connecting a resistor between ISET1 to GND.
12 ISET2 USB fast charging current set pin for USB input. Connecting a resistor between ISET2 to GND.
13 USB SET Charging curl.'ent selecting input. Toggle this pin low to select fast charging current set by
- ISET1, and high to select fast charging current set by ISET2.
14.16 BAT Battery Connection. Connect to a single-cell Li+ battery. Bypass with a 10uF or greater ceramic
capacitor.
Ep GND Z.he.Extp.)osed Pad must be soldered to a large PCB and connect to GND for maximum power
issipation.

Block Diagram & Application Circuit

ADAPTOR

VIN

4
PWM Multi- Loop
Modulator Control
E L ENB
N Q2 T 0 ENB
USB_SET,
i = O USB_SET
A/ /\/J
100KQ VSET,

O VSET

DDPM/ CC/ CV/ BAT
Supplement

............... 2KQ 500Q

+
NTCR %

Ba&ery Pa(%k

I

10uF

\H—‘

35%VP

o)
76.5%VP

T
.

o

Pre-charge/

Fast Charge /
EOC/Re-charge

State Control

16 Hour Safety 5 g % = =
Timer }‘ T

/CHGLED N
SYs
2.2KQ

% EP=GND %P_GND
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G2246

Function Description

VIN Power Good

When the VIN voltage meets below conditions, the
G2246 enters battery charging mode, and PWM
controller is in buck mode. Otherwise, the PWM
controller is off, and VIN is discharged through 2.5k
resistor to ground :

¢ Vuin > Vinuy
¢ Vuin > Vear+AVason
¢ Vuin < Vinov

The condition of Vvin> Veat+ A Vaspnis asserted with
deglitch time tvinee (=1.875mS). After the condition is
asserted, deglitch time tno_vin (=30mS) is inserted.

VIN over voltage condition is asserted with deglitch
time tvwwov (=50uS).After the condition is asserted,
deglitch time tvinee (=1.875mS) is inserted.

VIN Over-Voltage Protection (VIN OVP)

The G2246 Li-ion charger accepts VIN input voltage
up to 10V without damage. When VIN>V oy for a
period longer than tynov, the PWM Controller is OFF
and the battery charging is stopped. When in VIN
OVP mode, the SYS output is connected to battery
through Q3 FET is fully ON. The Vsys_scr2 circuit is
active and monitors for overload conditions on SYS.
Once the OVP function is removed, the safety timer
is reset and a new charge cycle will be indicated by
the /CHGLED output.

VIN Under-Voltage Lockout (VIN UVLO)

The G2246 Li-ion charger remains in power down
mode when the input voltage VIN is below the
under-voltage threshold Vyy. In power down mode,
the PWM Controller is OFF, and the Q3 FET that
connects BAT to SYS is ON. The Vsvs_scp2 circuit is
active and monitors for overload conditions on SYS.

VBAT+20mV

el
tun 511.%75m5 tinov=50uS

P
tundo=1.875mS thovw=30mS

Ver: 0.4
Jan 16, 2020
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BAT to SYS Short Circuit Protection (SYS SCP)

The Vsvs_scp2 circuit is used for overload condition on SYS. When (BAT-SYS)>Vsys_sce2 for a period longer than
tsys_scp, the Q3 FET that connects BAT to SYS is turned OFF and the internal recovery timer is start. After the time
tsys_scp_r is reached, the Q3 FET is turned ON for a period tsys_scr to see if the overload condition is removed.

BAT-SYS
B s
<> D S e S I < S e s
t<Tsvs_sc2 t=Tsys_sc2 t=Tsys_sc2 r t=Tsys_sc2 t=Tsys_sc2 r t<Tsys_scz
Q3 Status
Q3 ON Q3 OFF Q3 ON Q3 OFF Q3 ON

SYS Voltage Regulation
The PWM modulator regulates the SYS voltage depending on the BAT condition. Under no-battery condition, the
SYS voltage is fixed at Vsys_nosar. With battery exists, the SYS voltage is regulated at Vsys_wmi if the BAT voltage is
smaller than Vsys_min. As the BAT voltage rises above Vsys_min, the voltage difference between SYS and BAT is
always regulated at V5.

4.4V e
4.2V /
SYS d
BAT
4.0V //
3.8V <28
(200myAyp.)
3.6V — — -
Minimum System Voltage Limit
(3.6V typ.)
3.4V
3.2V
SYS regulation voltage with Battery exists
Ver: 0.4 TEL: 886-3-5788833
Jan 16, 2020 http://www.gmt.com.tw
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G2246

Dynamic Power Path Management

VIN-DPM mode is utilized in G2246 Li-ion charger
for preventing it from crashing poorly designed or
incorrectly configured VIN power source. If VIN
voltage falls below Vippy (4.2V typ.), the battery
charging current is reduced to prevent the VIN
voltage falling further.

DPPM mode is utilized in G2246 Li-ion charger to
maintain SYS voltage in the increasing SYS output
current.

When the sum of the battery charging current and
the SYS output current exceeds VIN input current
limit, the SYS voltage falls. The battery charging

current is reduced to prevent the SYS voltage falling
further. IN DPPM mode, the battery charging
termination detection is halted.

In DPPM mode, if the battery charging current is
reduced to zero and the SYS output current
increases beyond the VIN input current limit, the
battery supplements the SYS load. In Battery
Supplement Mode, the battery charging termination
detection is halted.

If the SYS Iload keeps increasing until
(BAT-SYS)>Vsvs_scrz, the BAT to SYS short circuit
protection is active.

VIN current limit
IDCIN
Battery
|
Charging BAT
Current
ISYS
0
DPPM Mode Battery Supplement Mode DPPM Mode
Vsys 3.6V
Case | 3.4V
Vsys = Vsys_min
Vear
VBAT—3OmV
Vsys VeattVs2s Q3 fully ON
Case Il
Vsys = Vear+Vsos Vear

VIN not Connected

When no input source is connected to VIN, SYS is powered strictly from battery. During this mode, the Q3 FET
that connects BAT to SYS is fully on, and the SYS voltage is not regulated, but the SYS short circuit protection is

active.
Ver: 0.4 TEL: 886-3-5788833
Jan 16, 2020 http://www.gmt.com.tw

12



BT R

Global Mixed-mode Technology

G2246

Battery Charging
Once the VIN power good is sustained, set ENB Pin low to initiate battery charging. The battery is charged in four
phases: trickle charge, pre-charge, constant current fast charge, and a constant voltage regulation. The battery
charging flow chart is as below:

Battery Charging Flowchart

Safety Timers are
suspended
Flash CHGLED at 4Hz

A

Veoo<NTC<Vior YES)»

FAULT
Standoy Mode Flash CHGLED
/CHGLED=Hi-Z < in 4Hz
Reset Safety Timers
A A
NO
> Vear+DVason<VIN<Vinoy
YES
DCIN Power Good NO
YES
arging Enabled?
ENB Pin=0 ?
|
YES
) 4
Start Battery Charging
/CHGLED=0
Recharging after Termination
/CHGLED=Hi-z
) 4
Vear<VEasTcHG YES——>» Start Tpchg Timer
YE Veat<VerecHs
NO
YES
v v
Trickle-charge state Pre-charge state
Icne=lTricHG Iche=lrrecHs
NO
Vear<VrastcHe <N TecHe Timer Expiration YES
NO
Fast-charge state
> Start Tecre Timer TrcHe Timer Expiration —YES——
7] lene=lrastcHo
NO

VBAT<VBATREG“%VRECHG

Charge-done state
/CHGLED=Hi-Z

A

YES

lene=0

NO-

T

lcne<ITeRM

NO

Ver: 0.4
Jan 16,
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Battery Pack Temperature Monitoring

When G2246 detects the presence of the battery, the
G2246 detects battery NTC-R is presented or not by
detecting the voltage level of NTC pin. If the voltage
of NTC pin is lower than 97% of VP with duration
longer than tno_nte (30ms typ.), the battery NTC-R is
presented.

:| BAT

+
Tcoo—p
76.5%VPE— —
b
35%VPE—+
Tror —»

After the G2246 battery NTC-R detection is finished,
the NTC input voltage connects to the NTC
thermistor in the battery pack to monitor the battery
temperature and prevent over temperature condition.
During charging with the voltage at NTC is outside of
the operating range (Vcop to Vyor), charging is
suspended and the safety timer maintain their values
but suspend counting.

Battery Detection

The battery detection function is active once the
battery charging is initiate. G2246 detects the
existence of the battery with two phases,
Charge-Done phase and Re-Charge phase. The
Charge-Done phase is triggered by the charge
termination signal |tgry. At the same time, a
detection timer is started and a small current is
introduced to pull down the BAT voltage. If the BAT
voltage does NOT reach the re-charge Ilevel
(Veatres*%VRrecha) Within the time topaicnk OF the timer,
the battery is presented. The Re-Charge phase, on
the other hand, is triggered by the re-charge signal.
The detection timer is started and the new charging
period will charge up the BAT voltage. If the charge
current does NOT reach the termination level within

the time T opatcnk Of the timer, the battery is presented.

NOBAT state will be indicated by the /CHGLED
output only if both the two phases determine that the
battery is not exist. To detect the absence of the
battery correctly, the capacitance at the BAT pin
without battery must be smaller than 150uF.

Thermal Regulation Loop and Thermal Shutdown
The G2246 contain a thermal regulation loop that
monitors the die temperature. If the temperature heat
up, the thermal regulation loop reduces the VIN input
current to maintain the die temperature less than
THMges (100°C typ.). The battery termination detection
is disabled when thermal regulation loop is active.

Despite the operation of the thermal loop, the die
temperature continues to rise above THMgp (155°C
typ.) in some cases, the PWM Controller is turned
OFF, and G2246 charger enters Battery Supplement
Mode to ensure that the battery powers the load on
SYS.

Safety Timer

The G2246 charger contains an internal safety timer
for the trickle charge, pre-charge, fast-charge
phases to prevent potential damage to the battery
and the system. The timer value of the fast-charge
phase is 16 hrs, and the timer value of trickle charge
and pre-charge is 1/8 of the fast-charge timer value.
When the temperature of the battery pack monitored
by the NTC thermistor through NTC pin is out of the
operating range (Vcowp t0 Vhor), the safety timer
maintains the timer value but suspends the counting.
Once the temperature is back in the operating range,
the safety timer resumes from the timer value
maintained previously.

Once the safety timer is expired, the G2246 latches
off the charging progress, and the latch can be reset
by these conditions shown below:

¢ Remove VIN
¢ Remove Battery
¢ ENB Pin=High

/CHGLED Indicator
The open-drain CHGLED output indicates various
charger operations.

Charger State CHGLED Status

Charging Done

Recharging after Termination

IC Disabled or No valid VIN power Hi-z
Battery Not Installed
Charging Low
Safety Timer Expired
Battery Pack too cold or too hot
Flash at 4Hz

Charger in Thermal Shutdown

Charger in Thermal Regulation
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BUTEHSZ
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G2246

Fault Protection

Operating ) Error " ) )
Function o Condition Behavior Reset requirement After reset
Mode Description
1. PWM Controller t ff 1.VIN <58V 1. Aut tart ch
. ntroller turn . r r
vinovp |1 VINZ81V ol h° roe l:j ° (ViNov-300mV) “;’ esiart charge
- ) ) . Stop charging mode . ] mode
2. Deglitch time = 50uS 2.Deglitch time
9 H 3. MOS Q3 full turn on 9 2. Safety timer reset
=1.875mS
VIN_PG=0 when: VIN_PG=1 when:
VIN 1. VIN < 3.6V 1. DCIN > 3.8V (VINuv)
VINuv) (fallin isi
( ) 9) 1. PWM Controller turn off (rising) 1.Auto restart charge
2. VIN < VBAT+20mV ) 2.VIN>BAT+200mV
VIN_PG (falling) 2. Stop charging mode (rising) mode
g 3. MOS Qa3 full turn on g 2.Safety timer reset
Deglitch time=30mS Deglitch time=1.875mS
(falling) (rising)
1. VSYS_SCP will aut
1. MOS Q3 turned off - Wil auto
. 1. (VBAT-VSYS) . ) check & recover
Charging > Vsvs scpa=300mV |2 Vsys_scpz timer will start 2. (VBAT-VSYS) <
SYS | SYS-SCP L 3. After 64mS(tsys_scp_Rr) Q3 ) MOS Q3 turned on
2. Deglitch time i Vsys_scp2=300mV
will turn on and check Vsys_scp2 . .
=250pS(tsys_scp) ) ) ) 3. Deglitch time
again, VSYS_SCP timer will reset
=64mS(tsys_scp_R)
NO NTC |NTC voltage > 97% VP |Stop NTC-R detection 1. Install NTC-R Start NTC-R detection
VP short [VP voltage under 1.2V |Stop NTC-R detection 1. Remove VP short Start NTC-R detection
Thermal | Thermal ) Reduce VIN current to make die IC die temp under 100
. IC die temp over 100 VIN current recover
Regulation under 100 degree degree
1. Turn off PWM Controller and stop . Turn on PWM
) . IC die temp under 135
Thermal SD |IC die temp over 155 charging degree Controller and
2. Full turn on Q3 MOS to keep VSYS 9 start charging mode
1. VSYS_SCP will auto
1. MOS Q3 turned off
1. (VBAT-VSYS) ) ) check & recover
Batt > Visvs_sop2 =300my |2 ! ovS-Scr2 timer il start 2. (VBAT-VSYS) <
atter = . -
y SYS SYS-SCP T 3. After 64mS(tsys_scp_RrR) Q3 MOS Q3 turned on
Supply 2. Deglitch time ) Vsys_scp2=300mV
will turn on and check Vsys_scp2 . .
=250uS(tsys_scp) ) ] ) 3. Deglitch time
again, VSYS_SCP timer will reset
=64mS(tsys_scp_R)
Ver: 0.4 TEL: 886-3-5788833
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Package Information

<

f«c

JUut

U Ul

INENEEN

D1

ARNEEN

L

TQFN3X3-16 Package

i

DIMENSION IN MM DIMENSION IN INCH
Symbol
MIN. NOM. MAX. MIN. NOM. MAX.
A 0.70 0.75 0.80 0.0276 0.0295 0.0315
A1 0.00 --- 0.05 0.0000 --- 0.0020
A2 0.20 REF 0.0079 REF
D 2.95 3.00 3.05 0.1161 0.1181 0.1201
E 2.95 3.00 3.06 0.1161 0.1181 0.1201
D1 1.60 1.70 1.80 0.0630 0.0669 0.0689
E1 1.60 1.70 1.80 0.0630 0.0669 0.0689
b 0.18 0.25 0.30 0.0071 0.0098 0.0118
e 0.50 BSC 0.0197 BSC
L 0.30 | 0.35 0.40 0.0118 0.0138 0.0157
Taping Specification
O 0O 0 O0O0
PACKAGE Q'TY/REEL
TQFN3X3-16 3,000 ea

N

Feed Direction

GMT Inc. does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and GMT Inc. reserves the right at any time without notice to change said circuitry and specifications.
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