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Global Mixed-mode Technology

G2206

6+3 Channels PMU and Li-ion Battery Charger for DSC

Features

s 2.6V ~ 5.5V Input Voltage Operation.

»  95% Efficient DC/DC Converter

= Built-in 1-ch synchronous boost converter, 1-ch
auto buck-boost converter, 3-ch synchronous buck
converter, 1-ch WLED driver, 2-ch LDOs for CMOS
image sensor, and 1-ch low quiescent current LDO
for RTC.
31-steps brightness control by I°C for WLED Driver
Low Power consumption (Sleep Mode ) < 10pA.
Built-In Selectable Power ON/OFF Sequence for 4
Channels Synchronous Rectified Converter.

= Built-In Short Circuit Protection (SCP), Under
Voltage Protection (UVP), and cycle-by cycle
current limit for DC/DC Converters.

= Integrated Li-ion linear charger with dynamic power
path function.

m Charge voltage and current control with JEITA
compliant.

s USB charger with Auto Power Source Detection
which is compliant to USB Battery Charging Revision
1.2.

Built-In Thermal Shutdown Function.
Built-In Battery OVP Function.
TQFN40 Package (5mmx5mm).

Ordering Information

Applications
DSC and DV Power Supply

General Description

The G2206 provide a complete power supply solution
for digital cameras. They improve performance,
component count, and size compared to other
multi-channel controllers in 1-cell Li-lon. On-chip
MOSFETs provide up to 92~95% efficiency for critical
power supplies. All channels DC/DC operate at one
fixed frequency of 1.5MHz/750KHz to optimize size,
cost, and efficiency. All Synchronous converters
operate at pulse skipping mode at light load. They also
feature  True-Shutdown as well as internal
compensation to minimize external component count.
The G2206 also provide Li-ion linear charger with
dynamic power path control. G2206 has USB power
source detection and JEITA compliant. G2206 also
has auto NTC-R 100k/10kQ detection circuit.

ORDER TEMP. PACKAGE
NUMBER MARKING RANGE (Green)
G2206RG1U 2206 -40°C~+85°C TQFN5X5-40

Note: RG:TQFN5x5-40
1: Bonding code
U: Tape & Reel
Green : Lead Free / Halogen Free.
Pin Configuration = .
0 O
EEs2528558%
o SEEEEEEREEE
WAKE [T [30] vp
pvcct [21 T [z9] Ts
LX1 [3] [28] FB3
/CHG2 [ 4] [27] pvcc2
ISET | 5] Thermal [26] Lx2p
VouTs 5] Pad [25] xau
Lx6 [ 7] [24] vout2
/CHG | 8] [23] FB2
vouT7 | 9] [22] vouTs
VvIN7 [10] T [zT] scL
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G2206 TQFN5X5-40

Note: Recommend connecting the Thermal Pad to the Ground for excellent power dissipation.
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Global Mixed-mode Technology

G2206

Absolute Maximum Ratings

VIN .o -0.3V to +28V
BAT, SYS, VCC, PVCC1, PVCC2, VOUT2, PVCCS3,
PVCC45,VIN7,VINS. . . ............. -0.3V to +6.3V
VOUTG . ... -0.3V to +24V
LX1,LX2D,LX2U,LX3,LX4,LX5(Spike Voltage<200ns)
........................................ 9V
LX6 (Spike Voltage <200ns). . . ............... 27V
FB2, FB3, FB4, VOFB5, ISET, VOUT7, VOUTS,
RTCOUT, VP ..................... -0.3V to +6.3V
WAKE, /PG, /ICHG, SEQ, ONPMU, /INT, SDA, SCL, TS,
DP,DM.......... .. . -0.3V to +6.3V
Thermal Resistance Junction to Ambient, (8,4)
TQFNSX5-40 .. ..o 42°C/W®)
Continuous Power Dissipation (T, = +25°C)
TQFNSX5-40 ... ..o 3250mwW®

Operation Ambient Temperature. . . . . -40°C to +85°C
Storage Temperature Range .. . ... .. -55°C to 150°C
ESD Susceptibility (HBM) .. ................ 4kV
ESD Susceptibility (MM) . . ..................300V
Reflow Temperature (soldering, 10sec) . . . ... 260°C

Recommended Operation Conditions

VIN ... 4.5V to 5.5V
BAT,SYS. ... ... ... ... .. 2.8Vto 5.5V
PVCC2, PVCC3,PVCC45. .. ......... 2.5V to 5.5V
VIN7,VIN8. . .......... ... .. ..... 1.5V to 3.3V
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 is not implied. Exposure to absolute maximum rating conditions for extended

periods may affect device reliability.

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

through a 1.5KQ resistor into each pin.
3. EVB G2206 Test

Electrical Characteristics

SYS=VCC=PVCC1=PVCC2=PVCC3=PVCC45=3.6V, VOUT6=14V, T,=25°C, unless otherwise specified)

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX | UNIT

GENERAL
VCC minimum Startup Voltage VCCsr - - 2.6 V
VCC Input Voltage Range Ve 2.6 - 5.5 V
VCC, SYS over voltage threshold VCCovio 5.6 5.8 V
Switch-Off Input Current lvop No Switching - 2.2 2.4 mA
PMU Shutdown Current lemu s |ONPMU=0 - 1 10 PA
OSCILLATOR

Fosc CH1/CH2/CH3/CH4/CH5 1.3 1.5 1.7 MHz
Frequency

Foscz |CH6 650 750 850 KHz
CH1 DC/DC Converter
Soft-Start _ Internal SS_CH1 --- 6 — mS
VO1 regulation voltage accuracy VO1 -1.5 - 1.5 %
Maximum Duty Cycle Dmaxct1 |FB1=0.77V 90 93 96 %
PVCC1 Leakage Current lpveet ik |Vix1=0V, PVCC1=5.0V - 1 5 HA
LX1 Leakage Current lixt Lk Vix1=5.0V - 1 5 HA
Switch ON Resistance Romt-N — 125 — mQ

Ron1-P == 125 ---

Peak Current Limit lLm_chi 2.0 2.5 - A
Under Voltage Protection Threshold %Vuve_cnr |Ratio=Vyvp/Vour - 93.75 - %
Short Circuit Protection threshold %Vscp_chi [Ratio=Vscp/Vour - 12.5 - %
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Global Mixed-mode Technology

Electrical Characteristics (continued)

PARAMETER |symBoL | CONDITIONS [ MiNn | TYP | mAX [ UNIT
CH2 DC/DC Converter
Soft-Start _Internal SS_CH2 - 4 - mS
FB2 pin Regulation Voltage Vg2 DICH2[2:0]=3'b100 0.788 0.80 0.812 \Y,
Maximum Duty Cycle Dot FB2=0.77V LX2U 90 93 96 %
DICH2[2:0]=3'b100 LX2D — 100 - %
PVCC2 Leakage Current levee2 ik |Vixep=0V, PVCC2=5.0V - 1 5 pA
VO2 Leakage Current lvoz ik [Vixeu=0V, VO2=5.0V - 1 5 pA
LX2D, LX2U Leakage Current :iﬁii Vixzo= Vixeu =5.0V 1 5 A
Switch ON Resistance Ron2-N — 125 — mQ
Ron2-P --- 125 -
Peak Current Limit lLm cH2 1.7 2.0 - A
Under Voltage Protection Threshold AVuve ch2 |AVuve cH2= FBset -VFBuve - 50 - mV
Short Circuit Protection threshold Vscp chz |FB2 - 0.1 - V
CH3 DC/DC Converter , CH4 DC/DC Converter
SS_CH3
Soft-Start  Internal SS _CH4 4 mS
FB3, FB4 pin Regulation Voltage Vegs Vess  [DICH3[2:0]=DICH4[2:0]=3'b100 0.788 0.80 0.812 \%
FB3, FB4 pin Input Current less lrsa  [FB3=FB4=0.8V - - 100 nA
. FB3=FB4=0.77V
Maximum Duty Cycle Drac |5 CH3[2:0]=DICHA[2:0]=3'100 100 %
PVCC3, PVCC4 Leakage Current lpv 1K Vix3= Vix4=0V, PVCC3=PVCC45=5.0V - 1 5 pA
LX3, LX4 Leakage Current lx ik |Vixs= Vixa=5.0V - 1 5 pA
. . Ron-N - 200 -
Switch ON Resistance mQ
Ron-P == 250 ---
Peak Current Limit lLim chza 3.0 3.5 - A
Under Voltage Protection Threshold AVuve craa |AVuve cix= FBser -VFBuve -—- 50 - mV
CH5 DC/DC Converter
Soft-Start _ Internal SS_CH5 --- 4 — mS
VOS5 regulation voltage accuracy VO5 -1.5 == 1.5 %
Maximum Duty Cycle Diax FB5=0.77V --- 100 --- %
PVCC5 Leakage Current lbv ik |Vixs=0V, PVCC45=5.0V --- 1 5 A
LX5 Leakage Current lxx ik |Vixs=5.0V --- 1 5 A
. . Ron5-N - 250 -
Switch ON Resistance mQ
Ron5-P - 250 -
Peak Current Limit lLm cHs 1.3 1.5 - A
Under Voltage Protection Threshold AVuve chs |AVuve cHs=0.8V-VFBuvp - 50 - mV
CH®6 LED driver
Soft-Start Internal SS_CH6 - 10 - mS
ISET pin Regulation Voltage Viser 100% setting 0.237 0.25 0.263 V
Maximum Duty Cycle Dmaxcrs  |ISET=0.2V, 100% setting, 90 93 96 %
LX6 Leakage Current lixz ik |LXLED=16v, VOLED=16V - 1 5 A
. . Ron6-N - 400 - mQ
Switch ON Resistance
Ron6-P - 1000 - mQ
Peak Current Limit lum cH? --- 1.1 - A
Over Voltage Protection of VO6 Voves VOUTS® rising, LEDOVP=1"b1 22.5 24 - \
Ver:1.1 TEL: 886-3-5788833
Jan 16, 2015 http://www.gmt.com.tw



Global Mixed-mode Technology

Electrical Characteristics (continued)

PARAMETER | symBoL | CONDITIONS | MIN | TYP | MAX | uNIT

CH7 LV LDO, CH8 LV LDO

Input voltage range Voo 1.5 - 5.5 V

Soft-Start Internal SS LDO -—- 2 -—- mS

VOUT7, VOUTS8 accuracy %Viooo [l0=100mA, -1.5 - 1.5 %

LDO Input Current lLpol VOUT7(8)=2.9V - - 75 A

Dropout Voltage Vpoloo1  [VOUT7(8)=2.8V, 1o=300mA - - 0.3 \Y
Vpolooz  [VOUT7(8)=1.0V, lo=300mA - - 0.2 \Y

Output current limit luw 1oy VINT=EVOUT7+0.6V 300 — — mA
lim 1oos  |VINB=VOUT8+0.5V 300 - —

. VIN7(8)=VOUT7(8)+0.5V,

LDO Load Regulation %LD lo=1mA~200mA --- --- 0.5 %

Short Circuit Protection threshold :f’xscpfcm Ratio=Vscp/Vour - 12,5 - %
0V SCP _CH8

RTC LDO

Input voltage range (SYS) VvinrTC -—- - 5.5 V

Standby current lo1 rrc |VBaT=4.2V, --- 5 8 pA

Output voltage Vrrco 10=0.1mA, V\nrTc=4.2V 3 3.05 3.1 \

Dropout Voltage Vpo1 rrc__|l0=50mA --- --- 1000 mV
Vpoz rre__|10=3mA — — 60 mv

Maximum Output Current Vvingrc=4.2v, RTCO=95%"*VRrrco 60 - 200 mA

Wake Up Detect

WAKE Impulse High Duration Twakewe  |RTCOUT=3.05V 60 90 120 mS

WAKE Output High level [RTCOUT=3.05V, lsource=0.5mA -— RT(C):?C’)\L/JT RTCOUT \%
Low level [RTCOUT=3.05V, Isink=0.5mA 0 0.3 -— vV

BAT Wake Up Threshold Voltage BATwake |RTCOUT=3.05V 3 3.15 3.3 Vv

VIN Wake Up Threshold voltage VINwake |[RTCOUT=3.05V 3.8 4 4.2 V

BAT Wake Up Deglitch Time toaLBATWAKE 16 25 34 mS

VIN Wake Up Deglitch Time toaLVINWAKE 16 25 34 mS

Logic Input

ONPMU Input High Level Threshold Vi 14 - - V

ONPMU Input Low Level Threshold Vio - - 0.4 V
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Global Mixed-mode Technology

G2206

Charger Function

VIN=5.0V, BAT=4.0V, T,=25°C, unless otherwise specified)

PARAMETER |symBoOL | CONDITIONS | MmN [ TYP [MAX [ uNIT
GENERAL
VIN Under Voltage Lockout Threshold VINuvio |VIN =0V to 4V — 3.3 — vV
VIN Under Voltage Lockout Hysteresis [AVINyvo [VIN =4V to OV — 200 — mV
Isys=lgar=0mA, /ENCH=1"b0 . 1 5 mA
VIN supply current IsuppLY (Vear>Veee1)
Isys=lgar=0mA, /ENCH=1"b1 . 0.8 15 mA
(Vear>VRec1)
VIN suspend current lusus VIN=5V. USUS=1"b1 -—- 300 -—- A
VIN automatic shutdown threshold AVason  |VIN-BAT , VIN rising 200 300 mv
VIN automatic shutdown hysteresis AVasonns |VIN-BAT , VIN falling 10 50 - mV
\Voltage Regulation
VIN DPM Regulation voltage Vopm VIN 4.3 4.4 4.5 V
SYS Regulation voltage Vsvs1 VIN=5.2V, Isys=800mA 4.8 4.9 5.0 V
SYS Regulation voltage in DPPM mode|  Vpeem  |SYS - 4.25 - \Y
SYS Regulation voltage at Battery AVers |BAT-SYS . 30 - Y
Supplement mode
Loading=20maA,
Vres1  [JEITA=1'b1, 4.16 4.2 4.23 \Y
VSETH=1’b1,VSET2=1'b0
Loading=20mA,
BAT Regulation voltage Vres2  [JEITA=1'b1, 4.01 4.05 4.08 \Y
VSETH=1’b0,VSET2=1'b0
Loading=20mA,
Vrees  [JEITA=1'b1, 430 | 435 | 4.39 \Y
VSETH=1’b1,VSET2=1"b1
VIN to VSYS ON Resistance Ron v |lvin=1000mA - 0.2 0.35 Q
BAT to VSYS ON Resistance Ron sar  |[BAT=4.2V,lsvs=1A -—- 0.05 0.1 Q
Re-Charge Threshold AVrecre ?sttery re-charge threshold 60 | 100 | 140 mv
=VRecx - A Vrechs
Current Regulation
Fast Charge Current Setting Range Ichg 100 - 1200 mA
lchat ISETA=4'b0100 470 500 530 mA
Fast Charge Current Accuracy
Icha2 ISETA=4'b1001 940 | 1000 | 1060 mA
In umm [ISET_IN[1:0]=2’b00 80 85 90 mA
VIN Current Limit In umrz [ISET_IN[1:0]=2'b10 450 475 500 mA
In umrs [ISET_IN[1:0]=2’b01 900 950 | 1000 mA
In umme  [ISET_IN[1:0]=2’b11 1.2 1.5 1.8 A
Pre-Charge
BAT Pre-charge Threshold Verect  |BAT Rising 2.9 3.0 3.1 \Y
BAT Pre-charge Threshold Hysteresis AVerech === 200 o mV
Pre-Charge Current lprecie  |BAT=2V, lprecuc/IcHa 5 10 15 %
Charge Termination Detection
Termination current Ratio to Fast lrermt  {lcHe>200mA 5 10 15 %
Charge lrermz  |lone<200mA -—- 3.3 --- %
Logic INPUT/OUTPUT
/CHG Pull Down Voltage Vche lichec=5mA --- 200 - mV
/INT Pull Down Voltage VNt liNT=BmA - 200 - mV
/PG Pull Down Voltage Vipg Iipc=5mA - 200 -—- mV
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Charger Function (continued)

PARAMETER |symBoL | CONDITIONS | MIN [ TYP [ MAX | UNIT
Protection
Thermal Regulation THMges -— 120 - °c
Thermal Shutdown Temperature THMsp -— 155 - °c
Thermal Shutdown Hysteresis ATHMsp - 20 — °c
VIN Over Voltage Protection VINove  |VIN Rising 6.25 6.5 6.75 V
VIN Over Voltage Protection Hysteresis | AVINove |VIN=7V to 5V, VOVP -AVINove - 350 - mV
SYS Output Short Circuit Detecti t
utput Short Cireutt Detection 8ty ¢ et [VINSVINUVLO & VIN>(BAT+AVason) | 11 | 1.2 | 1.3 v
VIN Power up
SYS Output Short Circuit Detection
Threshold at BAT Supplement Mode Vers sor2 |BAT-SYS - 300 - mV
Battery Installation Detection Threshold Vi anr . 90 . % of VP
atTS -
Time
. ) Time measured from VIN:0->5V
VIN PGOOD Deglitch Time tpcooD 11S rise-time to PGOOD Bit=H --- 1.875 - mS
VIN Over Voltage Blanking Time tvinove -— 50 — us
P.re-Charge to Fast Charge Deglitch o . 30 . mS
Time
F.ast-Charge to Pre-Charge Deglitch . . 30 . mS
Time
Termination Deglitch Time trermi -— 30 — mS
Recharge Deglitch Time trecHo -— 120 - mS
Input. powgr loss to SYS LDO Turn-Off o v . 30 . mS
Deglitch Time -
Battery Installation Deglitch Time tno_sar - 30 - mS
NTC-R Detection Deglitch Time tnTeR -— 30 - mS
Pack Te Fault D i
ac . empfarature ault Detection e . 30 . mS
Deglitch Time
SYS Output Short Circuit Deglitch Time ¢ 250 S
at Battery Supplement Mode SvS_sep H
SYS Output Short circuit Recovery ¢ 64 mS
Time at Battery Supplement Mode SYS_SeP.R
Other
VP regulation voltage Vyp Voppn=4.2V 3.234 | 3.3 | 3.366 V
VP Under Voltage Lockout Threshold - 0.8 - V
NTC
) ) NTC=100K 76 77 78
Cold Temperature Trip Point(0°C) Veolp % of VP
NTC=10K 71 72 73
. . NTC=100K 28 29 30
Hot Temperature Trip Point(60°C) Vhor % of VP
NTC=10K 26 27 28
NTC=100K 66 67 68
Cool Temperature Trip Point(10°C) Veool % of VP
NTC=10K 62 63 64
Warm Temperature Trip Point(45°C) Vi NTC=1T00K 35 3 37 % of VP
P P AR INTC=10K 34 | 35 | 36 °
Temperature Trip Point Hysteresis . 1 . % of VP

Ver:1.1
Jan 16, 2015

TEL: 886-3-5788833
http://www.gmt.com.tw



BUTEHSZ

Global Mixed-mode Technology

G2206

Charger Function (continued)

PARAMETER |symBoL | CONDITIONS | MiN | TYP [ MAX | UNIT
Auto Power Source Detection
DP DCD Current Source lop sre 7 10 13 A
DM Pull Down Resistance Rom own 1425 | 19.5 24.8 kQ
DP DCD Detect Voltage Vor oep  [SDP/CDP/DCP 0.9 1.2 1.9 V
DM DCD Detect Voltage Vom oco  |APPLE/SONY Charger 0.4 0.5 0.6 V
DP Source Voltage Vop sk |lop src=250pA 05 0.6 0.7 v
DM Source Voltage Voum src |lom src=250pA
DP Sink Current Iop_sink
DM Sink Current Iom sINK 50 100 150 WA
DP & DM Data Detect Voltage VAT Rer 0.25 | 0.325 0.4 \Y
DP Detect Voltage for APPLE/SONY Voe per  |APPLE/SONY Charger - 50 --- %VP
DM Detect Voltage for APPLE | & I Vom per1 |APPLE Charger - 47 --- %VP
DM Detect Voltage for SONY | & I Voum per2 |SONY Charger - 62 --- %VP
DP Detect Voltage for Special Charger | Vop per2  |Special Charger 025 [0.325| 04 V
Data Contact Detect Debounce Time Tocp BN 15 30 45 mS
DCD Time Out Toco_To 300 430 700 mS
DP Voltage Source ON Tl'me Tvopsre oON 50 84 100 mS
DM Voltage Source ON Time Tuomsre oN mS
DP,DM Detect Debounce Time ToeT DBNC 15 30 45 mS
SMBus Interface
Logic Input High Voltage SCL, SDA 2 - - V
Logic Input Low Voltage SCL, SDA - --- 0.5 V
Logic Input Current Logic inputs forced to VCC or GND| -2 --- 2 A
SMBus Input Capacitance SCL, SDA - 5 -—- pF
SMBus Clock Frequency --- --- 400 kHz
SCL Clock Low Time tLow tLow, 10% to 10% points 1.3 - - uS
SCL Clock High Time thicH thicH,, 90% to 90% points 0.6 - - uS
SMBus Start-Condition Setup Time 0.6 - - uS
S.MBus Repeated Start-Condition Setup tsu. st |90% to 90% points 06 - . uS
Time
SMBus Start-Condition Hold Time tup: sta  |10% of SDA to 90% of SCL 0.6 --- --- uS
SMBus Stop-Condition Setup Time tsp:sto [90% of SCL to 10% of SDA 0.6 --- --- uS
fi'\:]zus Data Valid to SCL Rising-Edge | @ 110% or 90% of SDAto 10% of SCL | 100 | — | - nS
SMBus Data-Hold Time thp : DAT 300 --- --- nS
Rise Time of SCL/SDA signals tr 10% to 90% points 20 - 300 nS
Fall Time of SCL/SDA signals te 90% to 10% points 20 - 300 nS
SMBus free time between a STOP and
START condition tBUF 13 | — HS
Set-up time for STOP condition tSU;STO 0.6 -—- - uS
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Typical Performance Characteristics
(TA=25°C, unless otherwise specified)

CH1 Step-Up Efficiency vs.
Output Current

CH2 Step-Up/Down Efficiency vs.
Output Current

100 ‘ 100 ‘
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Typical Performance Characteristics (continued)

CH1 Step-Up Output Voltage vs.
Output Current

CH2 Step-Up/Down Output Voltage vs.
Output Current
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Typical Performance Characteristics (continued)

CH8 LDO Output Voltage vs.

Output Current
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Chl Scale
w |

e e T e T e T e T

m-g -.——-«1 s R B Lt R
LX4 (2V/Div)

T I WVt N
VOUT CH4_ac (10mV/Div)

Wheeld 4 O MAD0n 1 T50TE  B00peke
1 7 200r

Time (400ns/Div)

CH1 Output Voltage Ripple

Teh  Fua Sample 1608 Acgs 19 Apr 13161101 m
VBAT=3.7V, VOUT =5V, e F“;:
IOUT = 400mA, L = 2.2uH, COUT = 10uF x 1 e

Sy e R
i { ! Chl Seale
p10

o 1 | L

LX1 (2V/Div)

VAN

Y VOUT_CH1_ac (10mv/Div)

o2 00mY v Bw M 400r 2 5G58

LI 3
Time (400ns/Div)

T 80 Opaipt

CH3 Output Voltage Ripple

Tk Run  Gample 933 Mgy 19 Agr 13 165208 —;‘“
VBAT=3.7V, VOUT = 1.8V, Gh1 Pasition
IOUT =400mA, L =2.2uH, COUT = 10uF x 1 e |

Ch1 Scale
T U il U S i L
e ! e [ —_ —_—
LX3 (2V/Div)

‘vammwﬁ“‘w“’“w% A
VOUT_CH3_ac (10mV/Div)
l‘: -1.0?-\5 1 :'Sll“:&ﬁ B0dpt

Time (400ns/Div)

CH5 Output Voltage Ripple
. 4555 Mg 19 AR 13170044 m&

Tek  Sopped

VBAT =3.7V, VOUT = 1.8V, o rosmion
IOUT = 400mA, L = 2.2H, COUT = 10pF x 1 e
Chi Scale

- ormeeay — —

LX5 (2V/Div)

N N L NP

VOUT_CH5_ac (10mV/Div)

2 00 % Bw M0 1I50TE B0tk
A CRT o SG0nY

Time (400ns/Div)

Ver:1.1
Jan 16, 2015
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BRI G2206

Typical Performance Characteristics (continued)

CH1 Load Transient Response CH2 Load Transient Response

14 Tek A Samp 43 A 10 Apr 18 16:48:28
Tek  fun___Sample 1356 Aogs 10 Apr 13 1614554 —Mm ek Aun gk 008 o —Mm
. T Ch1 Position | Ch1 Position
IOUT (200mA/Div) Lo IOUT (200mA/Div) 006

Chi Scale Ch1 Scale
o |
a 20V 20¥
=

VOUT _CH2_ac (50mV/Div)

VOUT_CH1_ac (100mV/Div)

VBAT=3.7V, VOUT =5V,

VBAT 3.7V, VOUT = 3.3V
IOUT = 0 to 300mA, L =2.2uH, COUT = 10uF x 1 ' '
° H HF X IOUT = 100 to 300mA, L = 2.2uH, COUT = 10uF x f
ch2 100mY % Bw M 400ps 12 5MSH 80.0nsipt Chz S00mY % Bw M 400ps SOOMSHs 2.0nsipt
Ché 200mA Q Bw A Cha 7 156rma Cha 200ma Q Bw 4 Chad s 200mé
Time (400ps/Div) Time (400ps/Div)

CH3 Load Transient Response CH4 Load Transient Response

Tek  Run Sample 400 Acgs 19 Apr 13 16:53.08 —m—mﬂ . — . oo 18 165620
T Menu_ e Stoppe . @ o 2  ——IT)
IOUT (200mA/Div) on Postion Cht Position
v 0.0di .
IOUT (200mA/Div) noen
[ R Ch1 Scale | o Seme
Ln—.—--w—»——on—-—u- $ | - _Jj L
4

VOUT_CH3_ac (50mV/Div) VOUT_CH4_ac (50mV/Div)

[ TP FPR——— o e e |
I 1
VBAT=3.7V, VOUT =11.2V
VBATJSJV VOUT =1.8V ’ ’
’ ’ IOUT =1 mA, L =2.2uH, T = 10uF x |1
IOUT = 100 to 300mA, L = 2.2uH, COUT = 10yF x[1 OLT = 100 t 300MA, = 2:2uH, BOUE= 104F X
G ok G ew AW oA Gem s o e
Time (400ps/Div) Time (400ps/Div)
CH5 Load Transient Response CH7 Load Transient Response
Tek  Slopped . 88 Ags 19 Apr 13 17.0130 q@ B - e P
| Ch1 Position T o Pm:l;.
© IOUT (200mA/Div) 0.0dy IOUT (200mA/Div) v |
| K mj"" £h1 Scale
L-w-u-—n-hmm : _l | ] 0¥
= =
VOUT_CHS5_ac (50mV/Div) | VOUT_CH7_ac (50mV/Div)
VBAT='3.7V, VOUT = 1.8V, VBAT=3.7V, VOUT = 1.3V,
IOUT = 100 to 300mA, L = 2.2uH, COUT = 10F x IOUT = 100 to 300mA, COUT = 1pF x 1
B Hom den Ao o e Gi dow am Aeddme OO
Time (400ps/Div) Time (400ps/Div)

Ver:1.1
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O BFRIR

Global Mixed-mode Technology

G2206

Typical Performance Characteristics (continued)

CH8 Load Transient Response
Tek  Stopped 1425 Aogs

Ch1 Position

0.0k

Ch1 Scale
] 207

[ 10UT (200mA/Div)

—

VOUT_CH8_ac (50mV/Div)
M A Y
VBAT=3.7V,VOUT =2.5V,
IOUT =100 to 300mA, COUT = 1pF x 1
ch2 S00mY % Bw M 400ps S0 OMSSs 20 0nsét

Chd  200ma& Q Bw A Chd s 200mé

Time (400ps/Div)

Power Off Sequence R=0ohm

s E—

Power On Sequence R=0o0hm
Tek  Run  Sample G 19 Apr 18 18:8717 m

Ch2 Pesition
-40.0mdiv

Ch2 Scale

1.0%

Vo1(2V/Div)

! “
V02(1j/Div) :

Vo3(1V/Div)
3
Vo4(1V/Div) /
4 ; Vbat=3.7V
BOowm BN om Narmiae e

Time (4ms/Div)

Power On Sequence R=0.63Kohm

Tekk  Run Sampl 1 Aogs 19 Apr 13 18:37:42 -m Tek  Run __ Sample o dhens 19 Apr 1318:32:27 _m
Vo2(1V/Div) con P“;: ch2 Position
40 0y _-nomdw |
Ch2 Scale Ch2 Scale
1.0V . 1.0%
Vo1(2V/Div) Vo1(2V/Piv)
1 1
| Vo3(1V/Div) k - Vo2(1V/Div)
Vo4(1V/Div) Vo3(1V/Div)
i =
Vo4(1V/Div) /
4 4 s
Vbat=3.7V Vbat=3.7V
Ba S e e I e NEhew M ERIE TR S -~
Time (4ms/Div) Time (4ms/Div)
Power Off Sequence R=0.63Kohm Power On Sequence R=10Kohm
Tek  Run Sample 1 Aegs 19 Apr 13 18:32:54 m Tek  Run Sample 4 Aot 19 Apr 1318:2948 m
Ch2 Position Ch2 Position
-40.0mdiv -40.0mdiv
Ch2 Scale Ch2 Scale
1.0v . 0¥
Vo1(2V/Div) Vo1(2V/Div) £
1+ ™ 1-_—4
Vo2(1V/Div) Vo2(1V/Div)
L 220
Vo3(1V/Div) Vo3(1V/Div)
3!
\ Vo4(1V/Div) Vo4(1V/Div) /
1 ! Vbat=3.7V
Vbat=3.7V
chl 20v B ch2 10V By M 4 Orns B.2SMSs 160nst Ch1 20v Bw chz 10v Ew M4 Orns B.2SMSJs 180nsdpt
ch3 10v B Ché 1ov By A Ch2 ~ 880mY Ch3 10v L chd 10v By A Ch1 s 880mY
Time (4ms/Div) Time (4ms/Div)
Ver:1.1

Jan 16, 2015
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BT

6Global Mixed-mode Technology

G2206

Typical Performance Characteristics (continued)

Power Off Sequence R=10Kohm

Power On Sequence R=40Kohm

Tk Run _ Sample 1 Acgs LICRERETATI oo | Tek  Run  Sample Tk 19 Apr 131748:19 -'M:‘n
Ch2 Position Ch2 Position
-40.0mdiv -40.0mdiv
Ch2 Scale Ch2 Scale
, 1.0¥ 10
Vo1(2V/Div) Vo1(2V/Div)
1
Vo2(1V/Div) Vo2(1V/Div)
Vo3(1V/Div) Vo3(1V/Div)
V04(1V/DiV) VO4(1V/DiV) /
4
Vbat=3.7V Vbat=3.7V
CUNE T I A vy A FAET A A . Sl A
Time (4ms/Div) Time (4ms/Div)
Power Off Sequence R=40Kohm Power On Sequence R=160Kohm
Tek  Run Sample 1 Aoas 19 Apr 13 17:5046 -.m:ﬂ Tek  Run Sample 2 hoos 19 Apr 13 18:34:44 -m
Ch2 Position Ch2 Position
-40.0mdiy -40.0mdiv
Ch2 Scale Ch2 Scale
Vo1(2V/Div) Vo1(2V/Div) o
1
Vo2(1V/Div) Vo2(1V/Div)
Vo3(1V/Div) Vo3(1V/Div)
Vo4(1V/Div) Vo4(1V/Div) /
4
Vbat=3.7V Vbat=3.7v
ol 20¢  Em Ohz 10V Bw  MAOmSG2SMSK  T60nskt thl z0v  Em th2 10V Ew  MAOMBZSMSK  180nsmt
oh3  10v  EBw  Ché 10V Bw A Chd x 8B0mY o3 10v e ohd 10V Ew A Ch1  880mY
Time (4ms/Div) Time (4ms/Div)
Power Off Sequence R=160Kohm Charge On Control by 12C
Tek  Run  Sampl 1 Ags 19 Apr 13 18:35:09 -Me-mn Tek  Stopped . 19 Apr 13 19:48:54 -mm
Ch2 Pasition i Ch2 Pesition
-40.0mdiy I Vspa(2V/Div) BT
Ch2 Scale Ch2 Scale
104 “ 20¢
Vo1(2V/Div) Vbat(2V/Div)
14 1
Vo2(1V/Div) .
[ Viela(1V/Div),
=
Vo3(1V/Div)
an 34 ‘
Vo4(1V/Div) Ibat(SOOﬂﬂA/Div)
44 4
Vbat=3.7V
chi 20V Bw  Chz 10V B M4OmsG2SMSK  160nsht ol 2oy e 2 20v  Bw  MZ00msZSKSk  BOwRt
oh3 10V Bw  Chd 1OV EBw A Ch3 \ BEOmY 31 e Chd  S00mA @ Bw A Chl \ 18Y
Time (4ms/Div) Time (200ms/Div)
Ver:1.1 TEL: 886-3-5788833
Jan 16, 2015
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BT

Global Mixed-mode Technology

G2206

Typical Performance Characteristics (continued)

Charge Off Control by 12C

Tek  Run Sarnple 9 hees 19 Apr 13 19:50.56 —Mu-‘n
Vipa(2V/Div) | TRt
Ch2 Scale
| 2.0¥
Vbat(2V/Div)
1
Vigrg(1V/Div)
24}
3 i —— .
Ibat(500mA/Div)
4o /
chl o 20v B ch2  20¢ B M200ms 125kSk  B.0psipt
Ch3 10v Bw Cha. S00mA Q Bw A Chl 18y
Time (200ms/Div)

VIN Removal

Tek__Previen Sample 0 dcgs LEITRERIEIEEI ey |
Vin(5V/Div)

]

- -1
Vsys(5V/Div)

. Vbat(5V/Div)

VTS On/Off
Tek  Preview . 0 Acgs 22 Apr 13 11:41:56 —M:H
[ I I
ot V (2V/§iv)
| Vbat(5V/Div)
-V g (2V/Div)

Ibat(500mA/?iv)
o Vbat=Real Battery -

Battery ready then plug in ADP

Ch1 20V B Chz S0V Bw M 400ms 2 5kSis 400psit
ch3 20V By Chd  SO0MA O Bw A Cn1 s 108Y

VIN Over Voltage Protection

Tek Bun  Simple 1 Ao apratsas
Position
[ Vin(10VJ/DiV) “ 0.2%
WWJ Scale
"7 Vsys(2V/Div) 400.0ms

w

© Vbat(2V/Div)

" i ‘
. [ Ibat(1A/Div
lbat(1A/Div) { ) Vbat=Real Battery -
Vbat=Real Battery - 3+ Vin=5v_>18V
Vsys=10ohm - Current limt=1.2A
4 " ]
e SV Ew the SOV Bw M200ms 125KkSks  B0.0psipt ol ow  ew oz zov Ma00ms 625kSk  180pskt
Cch3 s0v By Chd 1.04 Q Bw A Chl N 30V ch3 207 By Chd 104 Q By AChl 702y
Time (200ms/Div) Time (400ms/Div)
Battery with NTC Resistor Plug-In Battery with NTC Resistor Plug-Out
Tek  Run  Sample # hos 22 Apr 13 1450:30 qm Tek __Frevenr Sample ks 22 4pr 13 14:51:44 —m
Vin(5V/Div) Vin(5V/Div)
-1 ]
Vts(2V/Div)
i — 1 ]
I E Vts(2V/Div)
o TR TS (PN (ORI, U O D 4o Ybat(8V/Div)
Vbat(sﬁ/Div) ! v !
| 2+
I Ibat(500mA/Div)
F——
Ibat(500mA/Div) -
4 4
oh1 S0V B oh2  sov B M400ms G25kSk  16.0psipt ol SOV B oz SOV Bw  M400msB25kSk  16.0psht
Ch3 2oy B Chd S00mA Q Bw A Chz £ 30V Ch3 2oy Bw Chd S00mA ©Q Bw A Chd v 220mA
Time (40ms/Div) Time (40ms/Div)
Ver:1.1 TEL: 886-3-5788833

Jan 16, 2015
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BT

Global Mixed-mode Technology

G2206

Typical Performance Characteristics (continued)

With Battery without NTC Resistor

Tek _ Proview Sample 0 hegs 22 Apr 13 14:58:14 —Nm
Vin(5V/Div) T
- 1

Vits(2V/Div)
- 1

Vbat(sﬂ/Div) -

Ibat(500mA/Div)
4
Chl S0V By ch? 50V B M 40 Orms B2.5kSis 16 Opsipt
ch3 20v By Chd S00mA Q Bw AChZ 7 17V
Time (40ms/Div)

The Temperature of Battery Status

Tek  Run Sample 5 Acgs
v

2w

Normal -> Cool -> Cold Vis(500mV/Div)
S mV/Div
|
[l
T
/JEITA =0, ISETH= 1, ISETC =1, or
/JEITA =0, ISETH=0, ISETC =1, or
/JEITA =1, ISETH=1, ISETC = x
[ > -
Ibat(1A/Div)
4
M 100ms 250k 40 Opsipt
ch3 500mY Bw Chd 104 Q By A Chd \ 920méA

Time (100ms/Div)

The Temperature of Battery Status

Tek Run_ Sample  2hes 30 Apr 13 16:22:09 m
Normal -> Cool -> Cold

Tek  Run Sample 1 Acgs

e .

Tek

With NTC Resistor without Battery

Tek  Run Sample 14608 22 Apr 13 14:56.07 —@
Vin(5V/Div)
]
Vis(2V/Div)
14
3+

Vbat(5V/Div)

=

Ibat(500mA/Div)
:
chi SOV Ew Che SOV Bw  MZ00ms 125Kk B00psk
O 20v  Bw  Ché SOOmA R Bw A2 £ 17V

Time (200ms/Div)

The Temperature of Battery Status

22 Apr131712:24 -.M:\n
Normal -> Cool -> Cold

S

Vts(500mV/Div)
I 1

JJEITA =0, ISETH = 0, ISETC =0, or
IJEITA =0, ISETH =1, ISETC =0,

Ibat(1A/Div)

M A0Dms 25,056 40.0psht
A Chd4 \ 920mA

Time (100ms/Div)

Ch3  S00mY  Ew Chd 104  Q Bw

The Temperature of Battery Status
Run Sample . 16 Aogs 22 Apr 13 17:20:00 m

Normal -> Warm -> Hot
Vis(500mv/Div) | " TR
Ref1 Scale

JJEITA =0, ISETH = 1, ISETC =0, or

50.0mY ’ ’ ’
JJEITA =0, ISETH= 1, ISETC =1, or

JJEITA =1, ISETH = 0, ISETC = X NEITA =1,8ETH =1, ISETC=x

[ Vits(500mV/Div)
Ibat(1A/Div)
Ibat(500mA/Div)"
4 - 4
M 100ms 250Kk 4 0pst M 100ms 25.0k5s  40.0pshr
Cch3 500mY B Chd S00mA Q Bw A Chd  390mé Ch3 S00my By Chd 1.04 Q Bw A Cha . 920ma
Time (100ms/Div) Time (100ms/Div)
Ver:1.1

Jan 16, 2015
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Global Mixed-mode Technology
Typical Performance Characteristics (continued)

The Temperature of Battery Status The Temperature of Battery Status
Tek  Run_ Sample -1 o 22 Apr 1317:21:44 m Tek  Preview Sample - 30 Apr 1316:21:24 m
Normal ->Warm -> Hot Normal -> Warm-> Hot Ref1 Position
JETA =0, VSETH=0, VSETC =0, or Ref1 Scale
JEITA =0, VSETH=1, VSETC=0 S Gt |
Vts(500mV/Div)

/JEITA =11, ISETH=0, ISETC =X

Ibat(1A/Div)

Vts(500mV/Div)
EF—*—L_T Ibat(500mA/Div) “
4 ! 4

oSS0y B el o b Lwéggmﬁz&éﬂ%ﬁ oo €h3  S00mY  Bw Chd  S00mA ©Q Bw . y;r‘?‘imizzsggx 4'.Dusm[.

Time (100ms/Div) Time (100ms/Div)
The Temperature of Battery Status The Temperature of Battery Status
Tek  Run  Sampk o Thws 30 Apr 13 16:45:11 m Tek Run__ Sampl 124 o 30 Apr 13 1647:17 m
Normal -> Cold -> T00 Cold syttt ~ = Vis(500mv/Div) onz Posiion
/ Vts(500mV/Div) 208 Normal -> Cold -> Too Cold 2,04
Ch2 Scale Ch2 Scale

JEITA =0, VSETH=1, VSETC=1,0r | %
JEITA =0, VSETH=0, VSETC =1, or
JEITA =1, VSETH =1, VSETC = x

: (SET ISETH=1, ISETC=1)
Vbat(50mV/Div) (Vbat offest 4V) R R S AR

3= Vbat(50mV/Div) (Vbat offest 4V) ‘

/JETA =0, VSETH =0, VSETC =0, or | — %' _|
IJETTA =0, VSETH =1, VSETC =0
(SET ISETH=1, ISETC=1)

e ‘
" lbat(1A/Div) 1 Ibat(1A/Div) ! merver—|
| 4-] i | 4 e e ]
w o w3 BTl T Y me G TV oN  Mareskm i
Time (100ms/Div) Time (100ms/Div)
The Temperature of Battery Status The Temperature of Battery Status
Tek Run  Sample dms 30 A 13165121 m Tek  Run_ Sample ke o 30 Apr 18164551 -Me-mn
Vts(500mV/Div) m Normal -> Hot -> Too Hot o
Ch2 Position Ch2 Pasition
Norrmal > Cold -> Too Gold 2 JJEITA = 0, VSETH =0, VSETC =0, or 208
ch2 Scale IJEITA =0, VSETH=0, VSETC =1 Ch2 Scale
50.0mY ErH=1 s |SE|'C=1 ) 50.0mY
JJEITA = 1,VSETH =0, VSETC =X Vts(500mV/Div)
(SET ISETH=1, ISETC=1) Vbat(50mV/Div) (Vbat offest 4V)

Vbat(50mv/Div) (Vbat offest 4V)

" bat(1A/Div) '
4 bat(500mADiv) o
= o L,

p—— 4+
Chz  S0.0mY B M 100ms 250kSk 4.Opsit ChZ SO0mY  Bw M 100ms 2S0kSk 4 0psipt
Ch3  SO0mY By Chd S00mA Q Bw A Cha . 1000mé4 Ch3 S00rmY B Chd 104 Q Bw A Chd 100 Ormd
Time (100ms/Div) Time (100ms/Div)
Ver:1.1 TEL: 886-3-5788833
Jan 16, 2015 http://www.gmt.com.tw
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Global Mixed-mode Technology

G2206

Typical Performance Characteristics (continued)

The Temperature of Battery Status
Tek  Run  Sample 2 Ao 30 Apr 13 164955 m

Normal -> Hot -> Too Hot ch2 Position
/JEITA =0, VSETH=1, VSETC =0, or |
/JEITA =0, VSETH=1, VSETC =1, or
/JEITA =1, VSETH=1, VSETC =X

H=1, ISETC=1)

Ch2 Scale

50.0mY

" Vts(500mV/Div)

++ Vbat(50mV/Div) (Vbat offest 4V) ‘

! bat(1A/Div)

m
Chz  SOOmY  Bw M 100ms 250kS/s 4 Opsipt
Ch3  500mY Bw Ché 104 @ Bw A Chd + 100.0rmé
Time (100ms/Div)
DPPM
Tek  Stopped . 152 Acgs 23 Apr 13 18:00:15 —Mm
Vin(1V/Div)
Vsys(1V/Div) —
Vbat(1V/Div)
[ Isys(1A/Di
lin(1A/Div)
L]
lbat(1A/Div)
chl 10 Bw ch2 104 Q M 1.0ms 2 SMS#s 400Nzt
ch3 104 O Bw chd 104 Q By 4 Ch2 7 980mA
Time (1ms/Div)

/Charge single control when charging

The Temperature of Battery Status
Tek  Run Sample 2 Acis 3ﬂAvpr|3|E‘5'\‘m m

Normal -> Hot -> Too Hot ch2 Posilion
JJEITA = 1;VSETH=0, VSETC=X | __2mv |
(SET ISETH=1, ISETC=1) ch2 Scale
50.0mY

Vts(500mV/Div)

Vbat(50mV/Div) (Vbat offest 4V)

3

2+ |bat(500mA/Div) hmw

[ 4+ M

Chz  S00mY  Bw

M 100ms 250kSK  4.0psit
Ch3 500rnY L Chd S00rma Q Bw

A Chd . 100.0mA

Time (100ms/Div)

/Charge single control when charging

02 May 13 14:50:50 —M:n

V/chg(1V/Div) m
Ch2 Scale

1.0%

Tek  Run Sample 1 hogs

Normal

V/chg2(1V/Div)

M10s250kSE 400t
A Chl ~ 950mY

USB Charger Detection

Tek  Run  Sample 81 hoys 02 May 13 16.02.14 _'M:n Tek  Run__ Sampie 1At 02 May 13 16:20:09 —m—mﬂ
- Vichg(1V/Div) Vin(5V/Div) o
— ! Vd+(500mV/Div) —
| Cold & Hot %
14 i r—
L Vichgg(1V/D) o Vd-(500mV/Div)
. m'- M
lin(100mA/Div) SDP
- |
;. m
S - A BoHw b % WNLD Yamume o
Ver:1.1

Jan 16, 2015
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Global Mixed-mode Technology

G2206

Typical Performance Characteristics (continued)

USB Charger Detection

USB Charger Detection

Tek  Run _ Sample 12 fos 02 May 13 15:23:54. -M:'lﬂ Tek  Run  Sample 10 Aogs 02 May 13 15:22:56 —m
Vin(5V/Div) Vin(5V/Div)
| |
| +— _—I 1 o— —[
Vd+(1V/Div) | Vd+(1V/Div)
. ‘ Vd-(1V/Div)
Vd-(1V/Div)
“ | iin(500mA/Div) | Apple-1A 1 fin(500mA/Div) | Apple-0.5A
84 8+
ch1 Sov Bw Ch2 10¥ Bw M 100rms 250kS /s 4 0psiot ch1 sov By ch2 1.0v By M 100rms 250kSs 4 Opsdpt
chs  1ov Bw Cchd  500mA Q Bw A Chl 7 30¢ Ch3 10v B chd  S500mé Q Bw AChl s 30V
USB Charger Detection USB Charger Detection
Tk Run _ Sample 1A 02 May 13 16:17:00 —MH-“H Tek  Run __Sample 4 hogs 02 May 13 161615 —Mm
Vin(5V/Div) Vin(5V/Div)
| k |
1+ — . 1m
Vd+(1V/Div) Vd+(1V/Div)
Vd-(1V/Div)
. Vd-(1V/Div),
SONY -1 SONY-2
291 2
lin(500mA/Div) lin(500mA/Div)
3 g+ k
chl SOV e th2 10V By W 100ms 250kSk 4.0yt ch1 SV By chz 10V By M 100ms 250kS%  4.0pskpt
Ch3 0¥ Bw Chd S00mA @ Bw A Ch1 s 30V Ch3 10v B Chd  S00mA Q Bw A Ch1 7 30V
USB Charger Detection USB Charger Detection
Tek _Preview Sample 0 hogs 02 May 13 15:38:39 -.Mm Tek  Run__ Sample N hogs 02 May 13 15:39:21 -.m-m1
Vin(5V/Div) | Vin(5V/Div) |
1 -+ — 4J  m—— 5 g
Vd+(2V/Div) Vd+(2V/Div)
e
Vd-(2V/Div) | CDP Vd-(2V/Div) DCP
s
-, lin(500mA/Div) ‘ 1 lin(500mA/Div)
&——y
BB N B Bean fEwae o BN E Bwld MEmER
Ver:1.1

Jan 16, 2015
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Global Mixed-mode Technology

G2206

Typical Performance Characteristics (continued)

Battery Charge Cycle

Wake Up Function(ONPMU=Ven=L)

43 06 Tek  Pan _ Simph I8 U2 May 13 17,1535 _m
Vin(5V/Div) | cn4 position
4.2 ¢ 105 ! anw |
- Chd Scale
41 i — |
4 —=—VBAT| { 04
S —— BAT < Vbat(2V/Div)
b 3.9 103 =
o < :
> 38 a Ven(2V/IDiv) | vjin=l_H
102 Vbat=L
37 ¢
36 4 01 Vw akeup(2V/Div)
’ I
3.5 0 T
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Typical Performance Characteristics (continued)

G2206
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Typical Performance Characteristics (continued)

System Regulation Voltage
vs. Temperature
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Minimum Footprint PCB Layout Section
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Pin Description

Pin No Pin Name Function

1 WAKE Wake-up impulse push-pull output.

2 PVCC1 Power Output of CH1 Boost Converter

3 LX1 Inductor switch node CH1 Boost Converter.

4 /CHG2 2" Charger status with open drain output.

5 ISET LED current setting of CH6 LED Driver

6 VOUT6 Power output of CH6 LED Driver.

7 LX6 Inductor switch node of CH6 LED Driver.

8 /CHG Charger status with open drain output.

9 VOUT7 LDO Output of CH7 LDO

10 VIN7 Power Input of CH7 LDO

11 FB4 Feedback Input of CH4 Buck Converter.

12 SEQ Input Pin of Power Sequence Selection.

13 LX4 Inductor switch node of CH4 Buck Converter.

14 ONPMU Enable PIN of PMU.

15 PVCC45 Power Input of CH4 and CH5 Buck Converter.

16 LX5 Inductor switch node of CH5 Buck Converter.
Interrupt Indicator with open drain output. If any toggle of events of JEITA Temperature,

17 /INT battery installed, end of charging, VIN power good, thermal regulation, safety timer expired,
VIN DPM, power source detection happen, the output /INT goes low.

18 VOFB5 Power Feedback of CH5.

19 VINS Power Input of CH8 LDO

20 SDA Data Input PIN of I°C interface.

21 SCL Clock Input PIN of I?C interface.

22 VOUTS8 LDO Output of CH8 LDO

23 FB2 Feedback Input of CH2 Buck-Boost Converter.

24 VOUT2 Power Output of CH2 Buck-Boost Converter

25 LX2U Inductor switch node CH2 Buck-Boost Converter.

26 LX2D Inductor switch node CH2 Buck-Boost Converter.

27 PVCC2 Power Input of CH2 Buck-Boost Converter

28 FB3 Feedback Input of CH3 Buck Converter.

29 TS Battery Temperature Sense.

30 VP Power output 3.3V buffer for battery temperature sense.

31 LX3 Inductor switch node of CH3 Buck Converter.

32 PVCC3 Power Input of CH3 Buck Converter.

33,34 BAT Battery Charger current output. Bypass with a 10uF capacitor for stability.
35,36 SYS System Supply output. Bypass with a 4.7uF or greater capacitor.

37 VIN Adapter Power or USB Power Input. Bypass with a 4.7uF or greater capacitor.

38 DP USB Input for D+

39 DM USB Input for D-

40 RTCOUT RTC power output.

Ep AGND, PGNDX All converters’ powgr grognd and chip analog ground.
For good thermal dissipation, connect EP to the power and analog ground plane.
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Block Diagram

EP
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Application circuit
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Global Mixed-mode Technology
I2C Interface

G2206 12C slave address=7'b0010010. The write or read bit stream (N=1) is shown below:

[ ] Driven by Master Start
[[] Driven by G2206 [P] Stop

Repeat Start

Read N bytes from G2206

[ Slave Address — Address=m [ Slave Address Data for Address=m
[S[o:0:1:0:0:1:0|0[A] :RegisterAddress: [A]sr|0:0:1:0:0:1:0[1[Ause = Dataf = sg[A
RW R/W
Data for Address=(m+1) Data for Address=(m+N-1)
MSBE E Dat’a 2 v ELSB| A | 4444444444444444 MSBE E Daﬁa N 'LSB|K| P |
Write N bytes to G2206 MSB
[ Slave Address — Address=m Data for Address=m Data for Address=(m+1)
[s[oi0:1/0;0:1:0[0[A] [RegisterAddress  [Alfwse ' Dataf & ss|A] | | Data2 | [iss[A
RW
L Data for Address=(m+N-1)
44444444 |MSB£ Dafa N ELSB| A| P |

|

| I |

o N I | N

I I | |

L I L

i : -T fLow tr "’1SU:DM I I | I | I

bl Ul Ll L

o Ll I

| L ! { - I I | I | |

| | tHo-= top = [y .| = [y - | |
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I2C Register Map

Byte Data
Address | \ime b7 b6 b5 b4 b3 b2 b1 bo
Meaning | PMURST | CHGRST | LEDOVP PSM5 | ENDPM | TSD MOD6 | TSSEL
00h A0 Default 1 0 0 1 0 0 1 1
ReadWrite | _RIW RIW RIW RIW RIW R R RIW
Meaning ERR1 ERR2 ERR3 ERR4 ERR5 ERR6 ERR7 ERR8
01h A1 Default 0 0 0 0 0 0 0 0
Read/Write R R R R R R R R
Meaning | ONCH5 | ONLDO7 | ONLDOS VISET[4:0]
02h A2 Default 0 0 0 0 0 0 0 0
ReadWrite | RW RIW RIW RIW RIW RIW RIW RIW
Meaning PSM1 PSM2 PSM3 PSM4 VDLDOB[3:0]
03h A3 Default 1 1 1 1 7 1 0 0
ReadWrite | RIW RIW RIW RIW RIW RIW RIW RIW
Meaning VDCH1[3.0] ONCHA DICH2[2.0]
04h A4 Default 7 0 1 0 0 7 0 0
ReadWrite | RIW RIW RIW RIW RIW RIW RIW RIW
Meaning FLST DICH3[2.0] FLST2 DICHA[2.0]
05h A5 Default 1 7 0 0 1 1 0 0
ReadWrite | RW RIW RIW RIW RIW RIW RIW RIW
Meaning VDCHS5[3:0] VDLDO7[3:0]
06h A6 Default 7 0 0 0 0 0 1 7
ReadWrite | R/W RIW RIW RIW RIW RIW RIW RIW
Meaning TIMER[3.0] JENCH | _USUS ISET_IN[1:0]
07h A7 Default 0 1 0 0 0 0 0 0
ReadWrite | R/W RIW RIW RIW RIW RIW RIW RIW
) ) CHGSTE _
Meaning TSHTI[1:0] reserved N2 ISETA[3:0]
08h A8
Default 0 0 0 1 0 7 0 0
ReadWrite | RW RIW RIW RIW RIW RIW RIW RIW
Meaning | MEITA | VSETH VSETC ISETH ISETC CHE?\IST INT DPM
0%h A9 Default 0 0 0 0 0 1 0 0
ReadWrite | RW RIW RIW RIW RIW RIW RIW R
Meaning TS_METER[2:0] NO BAT | EOC | PGOOD | THR JSAFE
0Ah A10 Default 0 0 0 0 0 0 0 0
Read/Write R R R R R R R R
Meaning CHG_TYP[2:0] VSET2 reserved CHG_ CHG_ CHGRU
oBh A1 2DET | 1DET N
Default 0 0 0 0 0 1 1 0
Read/Write R R R RIW R RIW RIW R
Meaning DPPM NTC100K CHGEDON BATSUP reserved /BA.-II.-DE reserved reserved
0Ch Al2 Default 7 1 0 0 0 0 0 0
Read/Write R R R R RIW RIW RIW RIW
Ver:1.1 TEL: 886-3-5788833
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I2C Register Function Table

Byte Data . —
. Data Name Function Description
Name Bit
Reset condition of the registers 02h~06h when ONPMU goes Low level.
Condition of
SYS<1.3V ONPMU PMURST .
registers 02h~06h
TRUE X X Reset
AD b7 | PMURST o 1 Reset
0 NO Reset
FALSE
1 1 NO Reset
1 NO Reset
Reset condition of the registers 07h~09h when BAT goes under BATywake(3.1V).
SYS<1.3V | VIN<VIN BAT<BAT CHGRST Condition of
' uvto WAKE registers 07h~09h
TRUE X X X Reset
TRUE X X Reset
AD b6 | CHGRST
1 Reset
TRUE
FALSE 0 NO Reset
FALSE
1 NO Reset
FALSE
0 NO Reset
Setting CH6 VOUT®6 over voltage protection threshold
LEDOVP VOUT6 OVP threshold
A0 b5 LEDOVP
0 15V
1 24V
CH5 Pulse Skipping Mode Enable Signal.
PSM5 Operation mode
A0 b4 PSM5 0 PWM
1 PWM+PSM
Enable VIN DPM function. But the VIN DPM function is always enabled if VIN charger type is
detected as SDP.
CHG_TYP[2:0] ENDPM VIN DPM function
A0 b3 ENDPM 000 X Enable
1 Enable
Others -
0 Disable
TSD is used to record if the thermal shutdown of G2206 occurs.
TSD Thermal Shutdown occurs
A0 b2 TSD 0 NO
1 YES
MODS6 is used to record the result of CH6 mode detection.
MOD6 Operation mode
A0 b1 MOD6 0 PWM
1 PWM+PSM
TSSEL is used to set the TS/VP ratio when the register bit A12./BATDET=1"b1.
TS/VP Ratio
TSSEL = > NTC-R
A0 b0 TSSEL Temp.=0"C Temp.=60°C
0 72% 27% 10K
7% 29% 100K
Ver:1.1 TEL: 886-3-5788833
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Byte Data Data . L
. Function Description
Name Bit Name
Record whether the UVP protection of CH1~CH5, CH7, CH8 and the OVP of CH6 ever occurs
respectively.
A1 b7~b0 ERR1 ERRXx Protection Occurs
~ERR8 0 NO
1 YES
CH5 Enable Signal.
Ao NCH ONCH5 CHS5 Status
b7 ONCHS 0 shutdown
1 operation
CH7 Enable Signal.
ONLDO7 LDQO7 Status
A2 b6 ONLDO7
0 shutdown
1 operation
CHS8 Enable Signal.
ONLDOS8 LDO8 Status
A2 b5 ONLDO8
0 shutdown
1 operation

Setting CH6 ISET Voltage, and shutdown CH6 if VISET[4:0]=5'b00000.
V(ISET)=0.25VxVISET[4:0]/31

A2 | ba~b0 | VISET[4:0] VISET[4:0] V(ISET) VISET[4:0] V(ISET)
11111 0.25V 00000 0V, CH6 shutdown
CH1 ~CH4 Pulse Skipping Mode Enable Signal.
PSMx Operation mode
A3 | b7~b4 | PSM1~4 0 WM
1 PWM+PSM

Setting LDO8 Output Voltage.

VDLDO8[3:0] | VO8 | VDLDO8[3:0] | VO8 | VDLDO8[3:0] | vO8 | VDLDO8[3:0] | VO8
VDLDOS8 1111 3.3V 1011 2.5V 0111 1.7V 0011 1.3V
A3 | b3~b0 [(3:0] 1110 3.2V 1010 2.2V 0110 1.6V 0010 1.2V
1101 3.1V 1001 2.0V 0101 1.5V 0001 1.1V
1100 2.8V 1000 1.8V 0100 1.4V 0000 SW
Setting CH1 Output Voltage
VDCH1[3:0] | VO1 | VvDCH1[3:0] | vO1 | vDCH1[3:0] | vO1 | VDCH1[3:0] | VO1
VDCH1 1111 5.5V 1011 5.1V 0111 4.7V 0011 3.9V
Ad b7~b4 [3:0] 1110 5.4V 1010 5.0V 0110 4.6V 0010 3.8V
1101 5.3V 1001 4.9V 0101 4.5V 0001 3.7V
1100 5.2V 1000 4.8V 0100 4.0V 0000 3.6V
CH1 Enable Signal when sequence ID is SEQ#O0.
ONCH1 CH1 Status
A4 b3 ONCH1 0 shutdown
1 operation
Setting CH2 Feedback Reference Voltage. VO2=VFB2x(Ryp+Rpown)/Rown
DICH2[2:0] | VFB2 | DICH2[2:0] | VFB2
DICH2 111 0.86V oM 0.78V
Ad b2~b0 [2:0] 110 0.84V 010 0.76V
101 0.82V 001 0.74V
100 0.80V 000 0.72V
Ver:1.1 TEL: 886-3-5788833
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Byte Data Data . L
) Function Description
Name Bit Name
FLST is used to control the /CHG pin status when the register bit A9.CHGSTEN=1'b0
A5 b7 FLST FLST /CHG Pin Status
1 Hi-Z
0 Low
Setting CH3 Feedback Reference Voltage. VO3=VFB3x(Rypt+Rpwn)/Rown
DICH3[2:0] VFB3 DICH3[2:0] VFB3
DICH3 111 0.86V 011 0.78V
AS b6~b4 [2:0] 110 0.84V 010 0.76V
101 0.82Vv 001 0.74V
100 0.80V 000 0.72V
FLST2 is used to control the /CHG2 pin status when the register bit AB.CHGSTEN2=1'b0
FLST2 /CHG2 Pin Status
A5 b3 FLST2 -
1 Hi-Z
0 Low
Setting CH4 Feedback Reference Voltage. VO4=VFB4x(Ryp+Rpown)/Rown
DICH4[2:0] VFB4 DICH4[2:0] VFB4
DICH4 11 0.86V 011 0.78V
AS | b2D0 o 110 0.84V 010 0.76V
101 0.82Vv 001 0.74V
100 0.80V 000 0.72v
Setting CH5 Output Voltage. When VDCH5=4'b0000, VO5= 0.8x(Rur+Rpown)/Rown
VDCH5[3:0] | VO5 | VDCH5[3:0] [ VO5 | VDCH5[3:0] | VO5 | VDCH5([3:0] | VO5
VDCH5 1111 2.8V 1011 2.3V 0111 1.7V 0011 1.3V
A b7=b4 [3:0] 1110 2.7V 1010 2.2V 0110 1.6V 0010 1.2V
1101 2.6V 1001 2.0V 0101 1.5V 0001 1.1V
1100 2.5V 1000 1.8V 0100 1.4V 0000 Ext.
Setting LDO7 Output Voltage.
VDLDO7[3:0] | VO7 | VDLDO7[3:0] | VO7 | VDLDO7[3:0] [ VO7 | VDLDO7[3:0] | VO7
VDLDO7 1111 3.3V 1011 2.5V 0111 1.7V 0011 1.3V
Ab b3~b0 [3:0] 1110 3.2V 1010 2.2V 0110 1.6V 0010 1.2V
1101 3.1V 1001 2.0V 0101 1.5V 0001 1.1V
1100 2.8V 1000 1.8V 0100 1.4V 0000 SW
Ver:1.1 TEL: 886-3-5788833
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Byte Data . .
. Data Name Function Description
Name Bit
Setting Charger Safety Timer. Tsare=(TIMER[3:0]+1) hours.
A7 b7~b4 | TIMER[3:0]
Fast Charge safety time Teastcne=Tsare. Pre-Charge safety time Tprecrc=Tsare/8.
Charger Enable Signal.
/ENCH Charger Status
A7 b3 /ENCH 0 e
1 shutdown
VIN Suspend Control Input.
USus VIN Status
A7 b2 usus 0 No Suspend
1 Suspend
Setting VIN Current Limit Threshold.
ISET_IN[1:0] VIN Current Limit
00 85mA
A7 | b1~b0 | |SET_IN[1:0] 01 1.0A
10 475mA
11 1.5A
Set TS/VP ratio to monitor battery pack temperature for HOT boundary.
Battery Pack TS/VP Ratio
TSHT[1:0]
Temp. 10k NTC-R 100k NTC-R
A8 | b7~b6 | TSHT[1:0] 00 60°C 27% 29%
01 58°C 28% 30%
10 56°C 29% 31%
11 54°C 30% 32%
CHGSTEN?2 is used to set indication method of /CHG2 PIN, and reset to 1’b0 only when SYS<1.3V.
/CHG2 pin status are directly controlled by the register bits A5.FLST2 if CHGSTEN2=1'b0.
When CHGSTEN2=1'b1, the /CHG2 pin status are based on the charger state shown below:
CHGSTEN=1'b1
Charger State
/CHG2 Status
Charging Done
A8 b4 Recharging after Termination Hi-z
CHGSTEN2 IC Disabled or No valid VIN power
Battery Not Installed
Charging Low
Safety Timer Expired
Charger in Thermal Regulation
- Flash at 4Hz (50% Duty)
Charger in Thermal Shutdown
Battery Pack too cold or too hot
ISETA[3:0] is used to set the battery charge current level.
ISETA[3:0] Ichg ISETA[3:0] lchg ISETA[3:0] Ichg ISETA[3:0] Ichg
0000 0.1A 0100 0.5A 1000 0.9A 1100 1.2A
A8 | b3~b0 | ISETA[3:0] 0001 0.2A 0101 0.6A 1001 1.0A 1101 1.2A
0010 0.3A 0110 0.7A 1010 1.1A 1110 1.2A
0011 0.4A 0111 0.8A 1011 1.2A 1111 1.2A
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Byte Data . _—
) Data Name Function Description
Name Bit
If /JJEITA is stated to low, VSETH/ISETH is used to setting battery regulation voltage and charging
current between Temp=45°C and Temp=60 °C. VSETC/ISETC is used to setting battery regulation
voltage and charging current between T=0°C and Temp=10°C.
IJEITA | VSETH | VSETC Vee
T=0°C~10°C T=10°C~45°C T=45°C~60°C
0 0 0 Vearres-0.15V VBATREG Vearres-0.15V
/JEITA O 0 1 VBATREG VBATREG VBATREG'O-15V
o 1 o VBATREG'O- 1 5\/ VBATREG VBATREG
VSETH 0 1 1 Vearres Vearres Vearres
A9 b7~b3 VSETC 1 1 X Vearres Vearres Vearres
1 0 X Vearree-0.15V Vearree-0.15V Vearree-0.15V
ISETH love
/JEITA ISETH ISETC 5 5 5 5 5 5
ISETC T=0"C~10"C T=10"C~45C T=45"C~60"C
0 0 0 0.5XIrastcHe IrasTCHG 0.5XIrastcHe
O 0 1 IFASTCHG IFASTCHG 0-5X|FASTCHG
O 1 O 0-5X|FASTCHG IFASTCHG IFASTCHG
O 1 1 IFASTCHG IFASTCHG IFASTCHG
1 1 X IrasTcHa IrasTcHa IrasTcHa
1 0 X 0.5xIrasTcHe 0.5xIrastcHe 0.5xIrastcHe
CHGSTEN is used to set indication method of /CHG PIN, and reset to 1’b0 only when SYS<1.3V.
/CHG pin status are directly controlled by the register bits A5.FLST if CHGSTEN=1"b0.
When CHGSTEN=1'b1, the /CHG pin status are based on the charger state shown below:
CHGSTEN=1'b1
Charger State
/CHG Status
Charging Done
A0 oo CHGSTEN Recharging after Termination Hi-Z
IC Disabled or No valid VIN power
Battery Not Installed
Charging Flash at 0.5Hz (50% Duty)
Safety Timer Expired
Charger in Thermal Regulation
- Flash at 4Hz (50% Duty)
Charger in Thermal Shutdown
Battery Pack too cold or too hot
INT is used to control the output status of /INT pin. When interrupt events happen, /INT pin goes
low and the bit A9.INT is set to 1’b1. After Micro-processor write the bit to be 1’b0, /INT pin goes to
high-Z state.
A9 b INT INT /INT Pin Status
0 Hi-Z
1 Low
DPM is used to record the VIN DPM mode status .
DPM Status
A9 b0 DPM 0 Out of VIN DPM Mode
1 In VIN DPM Mode
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Byte Data . -
) Data Name Function Description
Name Bit
Record the battery temperature by detecting the TS pin voltage.
TS_METERJ[2:0] Battery Temp.
110 T<0°C
TS METER 100 0°C <T<10°C
A0 B70S ) 000 10°C < T < 45°C
001 45°C < T <60°C
011 60°C < T
010 VP<0.8V
Battery installed by detecting TS<90%xVP.
NO_BAT Battery installed
A10 b4 NO_BAT 0 YES
NO
EOC show the charger status.
EOC Char er Status
A10 b3 EOC 0 During Charging
1 Charging Done or Recharging after Termination
VIN power status.
PGOOD VIN Status
0 VIN < Vywio
A10 b2 PGOOD 0 Viuio < VIN < (Veart Vason) |
1 (Veart  Vason) < VIN < Vovio
0 VIN > Vovio
THR show the status of thermal regulation on charger
THR Thermal Regulation Happen
A10 b1 THR 0 NO
1 YES
/SAFE show the status of Safety Timer.
/SAFE Safety Timer Status
A10 b0 /SAFE 0 N [
1 Expired
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Byte Data . -
. Data Name Function Description
Name Bit
CHG_TYP[2:0] is used to record the charger type.
CHG_TYP[2:0] Charger Type
000 Stand Downstream Port (SDP)
001 SONY Charger-1 (0.5A)
CHG_TYP 010 SONY Charger-2 (0.5A)
A11 b7~b5 —
[2:0] 011 APPLE Charger-1 (0.5A)
100 APPLE Charger-2 (1.0A)
111 Dedicated Charging Port (DCP)
110 Charging Downstream Port (CDP)
101 Special Charger (1.0A)
VSET?2 is used to set the battery regulation voltage.
VSET2 VeatreG
A1 b4 VSET2 0 4.0V
1 4.35V
CHG_2DET is used to enable the secondary detection of charger type.
CHG_2DET Secondary Detection
A1 b2 CHG_2DET -
- 0 Disable
1 Enable
CHG_DET is used to enable the primary detection of charger type.
CHG_1DET Primary Detection
A11 b1 CHG_1DET .
- 0 Disable
Enable
CHGRUN is used to record the Auto Power Source Detection Status.
CHGRUN APSD Status
A1 b0 CHGRUN 0 NGtRURRING
1 Running
DPPM is used to record the DPPM mode status .
DPPM Status
A2 b7 DPPM 0 Out of DPPM Mode
1 In DPPM Mode
NTC100K is used to record the resistance of the NTC thermistor.
NTC100K NTC Thermistor
A12 b6 NTC100K 0 10KQ
1 100KQ
CHGDONE show the charger status. CHGDONE is reset by recharging.
CHGDONE Charger Status
A12 b5 CHGDONE 0 During Charging
1 Charging Done
BATSUP is used to record the Battery Supplement mode status .
BATSUP Status
At2 b4 BATSUP 0 Out of Battery Supplement Mode
1 In Battery Supplement Mode
/BATDET bit is used to disable the auto battery type detection.
The TS/VP threshold of Battery pack temperature monitor is auto adjusted by the battery type
detection result if the /BATDET bit is 1’b0. Otherwise, the TS/VP threshold is decided by the
A12 b2 /BATDET register bit AO.TSSEL.
/BATDET Auto Battery Type Detection
0 Enable
1 Disable
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FUNCTION DESCRIPTION

G2206

PMU

The G2206’'s PMU includes five DC/DC Converter, one WLED driver working in boost mode, and three LDO
regulators to generate a multiple-output digital camera power-supply system.

CH1 CH2 CH3 CH4 CH5 CH®6 CH7 CH8 CH9
Boost Buck-Boost Buck Buck Buck Boost LDO LDO LDO
Topolo Synchrono | Synchronous | Synchronous | Synchronou Synchronou | Synchronous
pology us PWM PWM PWM s PWM s PWM PWM
Fsw 15 15 15 15 15 0.75
(MHz) ' ' ' ’ ' ’
. . 1 1V~2.8V 1.1V~3.3 1.1V~3.3
3.6V~5.5V | Configured Configured Configured by 12C or b Vor Vor
VOUT configured | by External by External by External yExternaI 4 Power Power 3.05V
by 12C Resistors Resistors Resistors ) Switch Switch by
Resistors
by 12C 12C
Reference
0.72v~0.86 | 0.72V~0.86 | 0.72V~0.86
voltage on
FB V by 12C V by 12C V by 12C
Light load
Yes Yes Yes Yes Yes Yes
mode

PMU Power ON/OFF Sequence

G2206’s CH1, CH2, CH3 and CH4 start to power on when the voltage on SYS is higher than its UVLO threshold
1.3V, and toggle ONPMU high. After finishing the power on sequence, toggling ONPMU low will start the power off
sequence. G2206 support six power on/off sequences for CH1, CH2, CH3 and CH4 by different resistor
connecting between SEQ pin to ground.

R_SEQ Sequence
Short to SYS Power-on CH2->CH3->CH4
Power-off CH4->CH3->CH2
40kO Power-on CH1>CH3->CH2->CHA4
Power-off CH4->CH2->CH3->CH1
10k Power-on CH1->CH3->CH4->CH2
Power-off CH2->CH4->CH3->CH1
Power-on CH1->CH2->CH4->CH3
2.5k Power-off CH3>CH4->CH2->CH1
Power-on CH1->CH4->CH3->CH2
0.63ka2 Power-off CH2->CH3->CH4->CH1
Power-on CH1>CH4->CH2->CH3
160k Power-off CH3->CH2->CH4->CH1
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PMU Fault Protection

G2206 PMU provides battery over voltage protection, over-current protection, under-voltage protection,

short-circuit protection, and thermal shutdown protection to achieve complete protection.

Protection .
type Threshold Protection methods Reset Method
SYS OVP SYS>5.8V IC shutdown Reset by toggling ONPMU
Current Limit NMOS current>2.5A NMOS Off, PMOS on Automatic Reset at next cycle
CHL | uvP VOUT1<93.75%VOUTse, | |C Shutdown if period Reset by toggling ONPMU
Boost above 128ms
SCP VOUT1<12.5%*VOUTser Disable LXSU switching Remove SCP condition.
VOUT SCP VOUT1<1V Disable LXSU switching Remove VOUT1<1V condition.
Current Limit LX2D PMOS current>2.0A PMQOS Off, NMOS on Automatic Reset at next cycle
IC shutdown if period .
CH2 UVP FB2< (FB2ser-50mV) above 128ms Reset by toggling ONPMU
Buck-Boost - o "
SCP FB2<0.1V Disable LX2U switching Remove FB2<0.1V condition
VOUT SCP VOUT2<1V Disable LX2U switching Remove VOUT2<1V condition.
CH3 Current Limit PMOS current>3.5A PMOS Off, NMOS on Automatic Reset at next cycle
IC shutdown if period .
Buck UVP FB3< (FB3ser-50mV) above 128ms Reset by toggling ONPMU
CHa Current Limit NMOS current>3.5A PMOS Off, NMOS on Automatic Reset at next cycle
IC shutdown if period .
Buck < -
uc UVP FB4< (FB4ser-50mV) above 128ms Reset by toggling ONPMU
CHE Current Limit NMOS current>1.5A PMOS Off, NMOS on Automatic Reset at next cycle
IC shutdown if period .
Buck .
uc UVP FB2< 0.75V above 128ms Reset by toggling ONPMU
CH6 Current Limit NMOS current>1.1A NMOS Off Automatic Reset at next cycle
WLED OVP VOUT6>0VPger NMOS Off VOUT6<OVPser
Driver SCP VOUT6<0.8V Disable LX6 Switching Remove SCP condition
Current Limit PMQOS current>300mA PMOS current<300mA
CH7,CH8
R li NPM
LDO | yvp VOUTX<12.5%*VOUTXser | PMOS Off eset by toggling ONPMU
Or 12C Control
CHO Current Limit PMQOS current>150mA PMOS current<150mA
RTCLDO
Thermal TSD Junction Temp. >150°C IC shutdown Reset by toggling ONPMU
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WAKE UP

G2206 provide a high signal with 90mS(typ.) duration at WAKE pin to notify Controller that the power is valid. The
high level of WAKE is the output voltage of RTCLDO. WAKE signal is asserted with deglitch time Tpg eatwake and
ToeLvinwake after BAT or VIN voltage reaching its threshold voltage to eliminate any chattering on the input.

VINwake /
>3.8V |
VIN
BATwake
>3.0V
BAT
| Vi
| >1.4V -
{
ONPMU |
o |
Tukeur=90mS | Tuhceor=d0ms Tueur=90ms
> [ S
WAKE !
Tocusshware Toouuace Toousspwace
=20m: =20m: =20m!

Li-ion Charger

VIN Power Good /PG

/PG, with open drain output, is used to indicate the VIN voltage meets below conditions:
¢ Vuin > VINyyio
L4 Vuin > Vaar+VINason
L4 Vuin < VINoyp

The condition of Vyy > VeartVINaspy is asserted with deglitch time Tpgoop (=1.875mS). After the condition is
asserted, a deglitch time Tyo vin (=30mS) is inserted.

VIN over voltage condition is asserted with deglitch time tunove (F50uS).After the condition is asserted, a deglitch
time T)pgoop (=1.875mS) is inserted.

VINovp-350mV

VBAT+150mV

VINuvo
(=3.3V)

VIN

/PG

i
,

<> <>
p=1.875mS Tuinove£50uS Tipcodp

Tirco 75mS Tho_vin=30mS

VIN Over-Voltage Protection (OVP)

The G2206 Li-ion charger accepts VIN input voltage up to 28V without damage. When VIN>VINqyp for a period
longer than Tynove, the Q1 FET that connects VIN to SYS is OFF and the battery charging is stopped. When in
VIN OVP mode, the SYS output is connected to battery through Q2 FET is fully ON. Once the OVP function is
removed, the safety timer are reset and a new charge cycle will be indicated by the /CHG output.
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VIN Under-Voltage Lockout (UVLO)
The G2206 Li-ion charger remains in power down mode when the input voltage VIN is below the under-voltage
threshold VINyy 0. In power down mode, the Q1 FET that connects VIN to SYS is OFF, and the Q2 FET that
connects BAT to SYS is ON. The Vsys_sc, circuit is active and monitors for overload conditions on SYS.

SYS Short Circuit Protection (SCP)

In VIN suspend mode (USUS=1'b1) or power down Mode (VIN<VINy.0), the SYS is powered by battery pack, and
the VSYS_SC2 circuit is active for overload condition on SYS. When (BAT-SYS)>Vsys_sc,, for a period longer than
tsvs_sce, the Q2 FET that connects BAT to SYS is turned OFF and the internal recovery timer is start. After the time
tsvs_sce r Of the recovery timer is reached, the Q2 FET is turned ON for a period tsys scp to see if the overload
condition is removed.

BAT-SYS
Vsys_sc2
> »<
t<Tsvs sc2 t=Tsys sc2 t=Tsvs sc2 r t=Tsvs_sc2 t=Tsvys sc2 r t<Tsys scz
Q2 Status
Q2 ON Q2 OFF Q2 ON Q2 OFF Q2 ON

Dynamic Power Path Management

VIN-DPM mode is utilized in G2206 Li-ion charger for preventing it from crashing poorly designed or incorrectly
configured VIN power source. If VIN voltage falls below Vppy (4.4V typ.), the input current limit is reduced to
prevent the VIN voltage falling further. When in VIN-DPM mode, the register DPM is 1°'b1.

DPPM mode is utilized in G2206 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 the VIN input current limit, the
SYS voltage falls. Once the SYS voltage falls below Vpppy (4.3V typ.), the battery charging current is reduced to
prevent the SYS voltage falling further. IN DPPM mode, the battery charging termination detection is halted and
the register DPPM is 1’b1

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 SYS voltage falls further. When the SYS voltage falls below Vsys,, the battery
supplements the SYS load. In Battery Supplement Mode, the SYS short circuit is active and the battery charging
termination detection is halted, and the register BATSUP is 1'b1.
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1300mA

1000mA
(VIN current limit)

lviy

500mA
(Battery Charging
Current)

leat

Isvs

-300mA

DPPM Mode Battery Supplement Mode DPPM Mode

Vsys 4.9V
4.25V
Vear
Vear-30mV

VIN Suspend Mode or VIN not Connected

When no input source is connected to VIN or in VIN suspend mode by setting register USUS=1'b1, SYS is
powered strictly from battery. During this mode, the Q2 FET that connects BAT to SYS is fully on, and the SYS
voltage is not regulated, but the SYS short circuit protection is active.

Battery Detection & Battery Pack Temperature Monitoring

When input source is connected to VIN or ONPMU pin is applied high, the G2206 detects battery is presented or
not by detecting the voltage level of TS pin. If the voltage of TS pin is lower than 90% of VP with duration longer
than tyo_sar (30ms typ.), the battery is presented and the register NO_BAT is 1°b0.

BAT BAT
° T >
e . sSYS
Li-ion Battery -
: = VP 3.3V
+
: Roown
*~— - T
: NTC-R Eﬂ 77%/72% VP oo
© 1Q0kohm/10kohm: =
: T
B : 67%/63% VP >ﬂp
._ — .
Deglitch TS METER <5 yieTERRD
Circuits Encoder
—_ T,
36%/35% VP >ﬂb
— +
- THOT
29%/27% VP
— +
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After the battery is installed and the G2206 battery detection is finished, the TS 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 TS is outside of the operating range (VcoLp to Vior), charging is suspended and the
safety timer maintain their values but suspend counting.

The G2206 provides users easily implement the JEITA standard for systems with 12C interface. Charge current
and voltage where the voltage at TS is inside the range (Vcowp t0 Vool , Veoor 10 Vwarw, @nd Vot to Viwarm) can be
controlled by I2C. See in detail at 12C Register Function Table.

The G2206 supports 100k and 10k NTC thermistor, and the suggested Ryp and Rpown resistor values are as
below:

NTC Thermistor Rup (Q) Roown ()
10K 11K 1K
100K 117K 26K
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Battery Charging

Once the VIN power good is sustained, battery is installed, and the battery pack temperature is in the operating
range, set /ENCH low to initiate battery charging. The battery is charged in three phases: pre-charge, constant
current fast charge, and a constant voltage regulation. The battery charging flow chart is as below:

Battery Charging Flowchart

»
»

/ Standby Mode \
/CHG=/CHG2=Hi-Z

<
<

Reset Safety Timers

Vear+DVason<VIN<Vovio

YES

v

Power Good
PGOOD=1'b1

TS<90%xVP

YES

Safety Timers are
suspended

Battery Installed

NO_BAT=1

Detection

A

I
NO_BAT=0

NTC Thermistor Detection
10kW or 100kW

FAULT

Flash /CHG, /CHG2
in 4Hz
A A

YES
YES
Start Battery Charging
Flash /CHG at 0.5Hz
/CHG2=Low
N V100_coto<TS<Vroo Hot
YES NO
Pre-charge state Ti
Veat<VPRECHG YES»| Start Tprecng Timer PE)E(CTl?atig?'ler YES-
Icha=0.1xlrasTcHa p
Fast-charge state Timer
NO——  Start Trastche Timer FES)IC:‘ZﬁOn YES—!
Icha=lrastcHa p
NO NO
Charge-done state
Veatr<VRreg-DVRecHg < /CHG=/CHG2=Hi-Z «YE
\/ len=0
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In the pre-charge phase, the battery is charged at with the pre-charge current (lprecHc)- The battery is charged with
the fast-charge current (Ichg) when the battery voltage is higher than Vpgecns. As the battery voltage reaches
Vearres) the battery is held at a constant voltage of Vgarres) and the charge current tapers off as the battery
approaches full charge. When the battery current reach lgry, the /CHG pin indicates charging done by going
high-impedance.

The termination detection is disabled whenever the charging current is reduced in these four conditions as below:
¢  Thermal regulation loop is active, and is indicated by register THR=1'b1
¢ DPPM loop is active, and is indicated by register DPPM=1'b1
¢ VIN-DPM loop is active, and is indicated by register DPM=1"b1
4  Battery Supplement Mode is active, and is indicated by register BATSUP=1"b1

The fast-charge current is set by register ISETA[3:0] throught 12C control. The ratio of pre-charge current to
fast-charge current is 10%. When the fast-charge current is set lower than or equal to 200mA, the ratio of
termination detection current to fast-charge current is 3.3%. Otherwise, the ratio of termination detection current to
fast-charge current is 10%.

Once a charge cycle is complete, the battery voltage is monitored. When the battery voltage falls below Vgcy, a
new charging cycle is start.

Safety Timer

The G2206 charger contains an internal safety timer for the pre-charge, fast-charge phases to prevent potential
damage to the battery and the system. The timer value of the fast-charge phase is programmed by the register
TIMER[3:0] through 12C control, and the timer value of pre-charge is 1/8 of the fast-charge timer value. See details
in the Register Function Table. When the temperature of the battery pack monitored by the NTC thermistor through
TS pin is out of the operating range (0°C<T<60°C), 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.

Thermal Regulation Loop and Thermal Shutdown

The G2206 contain a thermal regulation loop that monitors the die temperature. If the temperature heat up, the
thermal regulation loop reduces the VIN input current limit to maintain the die temperature less than THMggg
(120°C typ.). Ther 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 FET Q1 connects VIN to SYS is turned OFF, and G2206 charger enters Battery Supplement Mode to
ensure that the battery powers the load on SYS.

/CHG and /CHG2 Indicator
The open-drain /CHG and /CHG2 output indicates various charger operations, and the indication method is
controlled by the register CHGSTEN and CHGSTENZ through 12C interface.

/CHG Status /CHG2 Status
Charger State CHGSTEN=1'b0 CHGSTEN2=1"b0
CHGSTEN=1"b1 CHGSTEN2=1"b1
FLST=1 FLST=0 FLST2=1 | FLST2=0
Charging Done
Recharging after Termination . .
Hi-Z Hi-Z

IC Disabled or No valid VIN power
Battery Not Installed

Charging Flash at 0.5Hz Hi-Z Low Low Hi-Z Low

Safety Timer Expired

Charger in Thermal Regulation

- Flash at 4Hz Flash at 4Hz
Charger in Thermal Shutdown
Battery Pack too cold or too hot
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/INT, Interupt Signal
The G2206 indicates interrupt signal to external processor by /INT open-drain output. /INT is toggled low and INT
bit is set to 1’b1 when these conditions shown below happen. After /INT is toggled low in these conditions, /INT is
toggled high by written INT bit 1’b0 through I°C interface.

* JEITA temperature limit detected by TS voltage, Vcorp, Vcoor, Vwarws: VHot are reached.

. Battery not installed.
. End of Charging.
. VIN power good
. Safety timer expired.
. VIN DPM happens or not
. Thermal regulation loop is active or not.
. Auto Power Source Detection completed.
When PMU turns on with event condition During PMU On
/INT Toggle Low -
No Event Event Occurred Event Appear Event Disappear
JEITA Temperature Limit NO YES YES YES
Battery Not Installed (NO_BAT) NO YES YES YES
End of Charging (EOC) NO YES YES YES
VIN Power Good (PGOOD) NO YES YES YES
Safety Timer Expired (/SAFE) NO YES YES YES
VIN DPM is active (DPM) NO YES YES YES
Thermal Regulation is active (THR) NO YES YES YES
Auto P D ion i i
uto Power Source Detection is active NO NO NO YES
(CHGRUN)
Temperature
60°C
45°C
10°C
0°c
Register A9.INT is written 1'b0
NO_BAT
EOC
PGOOD
THR
ISAFE
DPM
CHGRUN
/INT { X A 4 { X A 4 l v A 4 vy A & v
© ® © Register AG.INT is written 160
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G2206
USB Charger Detection

The G2206 has USB charger detection circuit compliant with USB Battery Charging Revision 1.2. The USB
charger detection circuit detects USB standard downstream port (SDP), USB charging downstream port (CDP),
dedicated charging port (DCP), APPLE chargers, SONY chargers, and special charger to control the Li-ion battery

charger. The downstream port topology is shown below:

USB Standard Downstream
Port(SDP) ~ g ;
/Charging Dowrstream Port{COP) Decicated Charging Port(DCP) SONY Cherger-1(0.54) SONY Charger -2 (0.54) Special Charger (1.04)
Voar a=3.6V Vaus=5.0V Vags—S o Vaus=5.0V
£ 75.0Kohm 5.1Kohm 1.554Kohm
300Kohm MN
D+ 14.25Kohn™24.8K0hm D+ <———+ D+ D+ Dr<t—e D+
" 49.9Kohm 10Kohm 1
2000hm 2000hm
(VA (MAX)
Voar a=3.6V Vaus=5.0V Vaus=5.0V
43 2Kohm(For 1A)
300Kohm 75 0kchm(For 0.54) 5.1Kohm
D D<t—9 D D D D <)—41
14.25KohnT24.8Kohm Moten 49.9Kohm 10Kohm j 2.155Kohm B
(MN)

After VIN exceeds VINyy 0, USB detection sequence starts with three phases: Data Contact Detection (DCD),
Primary Detection, and Secondary Detection. See the flow chart and the timing sequence of CDP detection in

details.

Auto Power Source Detection Timing of CDP

””” - VUVLQ=3.3V
Tsvip_con_pwp<1sec
Vsus
Data Contact Detection  Primary Detection Secondary Detection
Ipev_cre<1.5A .
Configured by ISET_IN[1:0]
Allowed ———luniT=100mA
charging susp<2.5mMA
current J
on
T<Toco_timeour=430ms
Iop_src <
off
on
Rom_pwn
off Toco_pnsc=30ms
E
D+ VDP,SRL::O-GVi
D- TVDM,SR&O-BV*—LiVDM,SRzFO-6V7
on T =56ms
Vop_sre DP-LOCRNT_SRE Tvop_src_on=84ms
Iom_sink b .
- off
on Top_src_HICRNT=56MS
Vom_skre T _Tvom_src_on=84ms
Iop_sink h
- off
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Auto Power Source Detection Flowchart
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CHGRUN=1'b0

Vuvo<VIN<Vovio

NO»|

|IN_LIMIT decided
by ISET_IN[1:0]

YES

CHGRUN=1'b1

\ 4

Data Contact
Detection

Special Charger

NO

v

Primary Detection

YES—4¢

econdary Detection
Enabled?

»
»

|

pecia arger
1.0A
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APPLE 0.5A
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APPLE 1A
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SONY 2 (0.5A)
Detected

SONY 1 (0.5A)
Detected

SDP Detected

CDP Detected

Secondary

Detection

»
P

DCP Detected

@

CHG_TYP=(1,0,1)
Iin_umim =475mA

CHG_TYP=(0,1,1)
Iin_Lmim =475mA

CHG_TYP=(1,0,0)
IINiLIMIT =950mA

CHG_TYP=(0,1,0)
Iin_umir =475mA

CHG_TYP=(0,0,1)
Iin_umir =475mA

CHG_TYP=(0,0,0)
Iin_Lmr=85mA

CHG_TYP=(1,1,0)
||N7L|M|T=475mA

CHG_TYP=(1,1,1)
||N7L|M|T=475mA

Battery Charging

CHGRUN=1'b0
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Global Mixed-mode Technology
PCB Layout Considerations

1. Power loop of converters should be connected with the shortest and widest traces as possible.

2. The REF should connect to G2206 as close as possible, and keep away from switch noise source, such as
LX node.

3. The feedback network trace must be from the output capacitor, and the external feedback resistors should be
placed next to the FB pin. The route of feedback network should keep away from the switching noise source.

4. The input capacitor should be placed as close as possible to the IC pins as well as the output capacitor.

5. The exposed pad (EP) is internally connected to all converters power ground, for good thermal dissipation,
multilayer PCB is recommended, and the EP pad must be connected to the power and analog ground plane.

EV Board PCB Layout Section

Top Side Midlayerl

o

ety
[T epens

R

1

.
. g D

©

TQFN5X5-40 Board Information
Board Material FR4
Size 90mmx*x90mm
Board Thickness 1.6mm
Layers 4
Copper Thickness 2 oz.
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Package Information

E1
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TQFN5X5-40 Package
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 4.95 5.00 5.05 0.1949 0.1969 0.1988
E 4.95 5.00 5.05 0.1949 0.1969 0.1988
D1 3.50 3.60 3.70 0.1378 0.1417 0.1457
E1 3.50 3.60 3.70 0.1378 0.1417 0.1457
b 0.15 0.20 0.25 0.0059 0.0079 0.0098
e 0.40 BSC 0.0157 BSC
L 0.35 | 0.40 0.45 0.0138 0.0157 0.0177
Taping Specification
o O O O O
O PACKAGE Q'TY/REEL
TQFN5X5-40 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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