O ZETREZ
Global Mixed-mode Technology

G22068B

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

Features

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 1°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.

Charge voltage and current control with JEITA
compliant.

Built-In Thermal Shutdown Function.

Built-In Battery OVP Function.

TQFN40 Package (5mmx5mm).

Ordering Information

Applications
DSC and DV Power Supply

General Description

The G2206B 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 G2206B also provide Li-ion linear charger with
dynamic power path control, and JEITA compliant.
G2206B also has auto NTC-R 100kQ/10kQ detection
circuit.

ORDER TEMP. PACKAGE
NUMBER MARKING RANGE (Green)
G2206BRG1U 2206B -40°C~+85°C TQFN5X5-40

Note: RG:TQFN5x5-40
1: Bonding code
U: Tape & Reel
Green : Lead Free / Halogen Free.
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G2206B TQFN5X5-40
Note: Recommend connecting the Thermal Pad to the Ground for excellent power dissipation.

Ver:1.1
Feb 22, 2021

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



BUEITEHSZ

Global Mixed-mode Technology

G22068B

Absolute Maximum Ratings

VIN .. -0.3V to +28V
BAT, SYS, VCC, PVCC1, PVCC2, VOUT2, PVCC3,
PVCC45,VIN7,VINS. . . ............. -0.3V to +6.3V
VOUTG . ...t -0.3V to +24V
LX1,LX2D,LX2U,LX3,LX4,LX5(Spike Voltage<200ns)
........................................ Vv
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, -0.3V to +6.3V
Thermal Resistance Junction to Ambient, (6;,)
TOFNSX5-40 . . oo oo e, 42°C/W®
Continuous Power Dissipation (T, = +25°C)
TOFNSX5-40 . . o oooee e 3250mw®

Thermal Resistance Junction to Case, (8;c)

TQFNSX5-40 .. ... ... 7°CIW
Operation Ambient Temperature. . . . . -40°C to +85°C
Storage Temperature Range ... ... .. -55°C to 150°C
ESDHBM) ... ... akVv
ESD(MM) . ... cee.. 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. . . ......... 2.5Vto 5.5V
VIN7,VIN8. ... .. s 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 G2206B 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 Vec 2.6 5.5 V
VCC, SYS over voltage threshold VCCovio 5.6 5.8 Vv
Switch-Off Input Current lvop No Switching 2.2 2.4 mA
PMU Shutdown Current lomu s |ONPMU=0 1 10 HA
OSCILLATOR

Fosc CH1/CH2/CH3/CH4/CH5 1.3 15 1.7 MHz
Frequency

Foscz |CH6 650 750 850 KHz
CH1 DC/DC Converter
Soft-Start _Internal SS_CH1 -- 6 --- mS
VOL1 regulation voltage accuracy VO1 15 1.5 %
Maximum Duty Cycle Dmaxci1  |FB1=0.77V 90 93 96 %
PVCCL1 Leakage Current leveer ik |Vxa=0V, PVCC1=5.0V 1 5 HA
LX1 Leakage Current lxi ik [Vxa=5.0V -- 1 5 HA
Switch ON Resistance Ront-N 125 mQ

Ronl-P --- 125 —

Peak Current Limit lum_cH1 2.0 25 A
Under Voltage Protection Threshold %Vuve o1 |Ratio=Vuve/Vour 93.75 %
Short Circuit Protection threshold %Vscp_cr1 |Ratio=Vscp/Vour 125 %
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Global Mixed-mode Technology

Electrical Characteristics (continued)

PARAMETER |symBoL | CONDITIONS | min [ 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 Duscrn FB2=0.77V LX2U 90 93 96 %
DICH2[2:0]=3'b100 LX2D 100 %
PVCC2 Leakage Current lpveez ik |Vixep=0V, PVCC2=5.0V 1 5 WA
VO2 Leakage Current lvoz k. [Vixeu=0V, VO2=5.0V 1 5 WA
LX2D, LX2U Leakage Current :tzzfti Vixzo= Vixeu =5.0V 1 5 HA
Switch ON Resistance RonzN 125 mQ
Ron2-P -—- 125 -—-
Peak Current Limit lum ch2 1.7 2.0 A
Under Voltage Protection Threshold AVuve chz |AVuvp che= FBset -VFBuvp 50 mV
Short Circuit Protection threshold Vscp cz |FB2 0.1 V
CH3 DC/DC Converter , CH4 DC/DC Converter
Soft-Start  Internal SS_CH3 4 mS
SS_CH4
FB3, FB4 pin Regulation Voltage Vegs, Vess  |DICH3[2:0]=DICH4[2:0]=3'b100 0.788 0.80 0.812 V
FB3, FB4 pin Input Current Irgs Irsa  [FB3=FB4=0.8V 100 nA
. FB3=FB4=0.77V
Maximum Duty Cycle Dma | 5| CH3[2:0]=DICH4[2:0]=3'b100 100 %
PVCC3, PVCC4 Leakage Current Ipy 1k Vix3= Vixs=0V, PVCC3=PVCC45=5.0V 1 5 HA
LX3, LX4 Leakage Current i e [Vixs= Vixa=5.0V 1 5 HA
Switch ON Resistance Ron-N 200 mQ
Ron-P --- 250 ---
Peak Current Limit lum cHaa 3.0 3.5 A
Under Voltage Protection Threshold AVuve crza |AVuve cix= FBset -VFBuve 50 mV
CH5 DC/DC Converter
Soft-Start _Internal SS_CH5 4 mS
VOS5 regulation voltage accuracy VO5 -1.5 15 %
Maximum Duty Cycle Dinax FB5=0.77V 100 %
PVCCS5 Leakage Current Ipv Lk Vi xs=0V, PVCC45=5.0V 1 5 HA
LX5 Leakage Current lox ik |Vixs=5.0V 1 5 HA
) . Ron5-N -—- 250 -—-
Switch ON Resistance mQ
Ron5-P — 250 —
Peak Current Limit luim cHs 1.3 1.5 A
Under Voltage Protection Threshold AVuve chs |AVuve chs=0.8V-VFBuvp 50 mV
CH6 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 Dmaxchs  |ISET=0.2V, 100% setting, 90 93 96 %
LX6 Leakage Current lix7 Lk LXLED=16v, VOLED=16V 1 5 HA
. . Ron6-N --- 400 --- mQ
Switch ON Resistance
Ron6-P --- 1000 --- mQ
Peak Current Limit lum cH? 1.1 A
Over Voltage Protection of VO6 Vowes  |VOUTES rising, LEDOVP=1'b1 22.5 24 V
Ver:1.1 TEL: 886-3-5788833
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Global Mixed-mode Technology

Electrical Characteristics (continued)

PARAMETER | symBOL | CONDITIONS | MIN | TYP | MAX | uNIT
CH7 LV LDO, CH8 LV LDO
Input voltage range V1ol 1.5 5.5 \Y
Soft-Start Internal SS LDO 2 mS
VOUT?7, VOUTS8 accuracy %Viboo |10=100mA, -1.5 15 %
LDO Input Current lLbol VOUT7(8)=2.9V 75 HA
Vpowpo:  [VOUT7(8)=2.8V, 10=300mA 0.3 Vv
Dropout Voltage
Vpoiooz  [VOUT7(8)=1.0V, 10=300mA 0.2 Vv
. lum ooz [VIN7=VOUT7+0.6V 300 --- —
Output current limit mA
lum 1oos  |VIN8=VOUT8+0.5V 300 --- ---
. VIN7(8)=VOUT7(8)+0.5V,
LDO Load Regulation %LD 10=1MA~200mA 0.5 %
Short Circuit Protection threshold Z%SCP*CW Ratio=Vscp/Vour 12.5 %
0Vscp cHs
RTC LDO
Input voltage range (SYS) VvinrTc 5.5 \Y
Standby current loi rrc [VBar=4.2v, 5 8 A
Output voltage Vgrco 10=0.1mA, V|nrTc=4.2V 3 3.05 3.1 V
Dropout Voltage Voot rre {10=50mA 1000 mV
Vpoz rrc__[10=3mA —- - 60 mv
Maximum Output Current Vyvinrrc=4.2v, RTCO=95%*Vgrrco 60 200 mA
Wake Up Detect
WAKE Impulse High Duration Twakewe  |RTCOUT=3.05V 60 90 120 mS
High level |RTCOUT=3.05V, Isource=0.5mA - RTCOUT RTCOUT \%
WAKE Output -0.3V
Low level |[RTCOUT=3.05V, Isink=0.5mA 0 0.3 --- V
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 tbGLBATWAKE 16 25 34 mS
VIN Wake Up Deglitch Time tDGLVINWAKE 16 25 34 mS
Logic Input
ONPMU Input High Level Threshold Vi 1.4 V
ONPMU Input Low Level Threshold Vio 0.4 \
Ver:1.1 TEL: 886-3-5788833
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Global Mixed-mode Technology

G22068B

Charger Function

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

PARAMETER |symBoOL | CONDITIONS | MIN [ TYP [MAX ] uNIT
GENERAL
VIN Under Voltage Lockout Threshold VINuwwo |VIN =0V to 4V 3.3 v
VIN Under Voltage Lockout Hysteresis [AVINywo [VIN =4V to OV 200 mv
Isys=lgar=0OmA, /[ENCH=1"b0 N 1 5 mA
(VBar>Vrec1)
VIN supply current IsuppLy
Isys=lgar=0OmA, [ENCH=1'b1
0.8 15 mA
(VBar>Vrec1)
VIN suspend current lusus  |VIN=5V. USUS=1'b1 300 WA
VIN automatic shutdown threshold AVason  |VIN-BAT , VIN rising 200 300 mV
VIN automatic shutdown hysteresis AVasonns |VIN-BAT , VIN falling 10 50 mV
\oltage Regulation
VIN DPM Regulation voltage Vppm VIN 4.3 4.4 4.5 V
SYS Regulation voltage Vsys:1  |VIN=5.2V, Isys=800mA 4.8 49 5.0 \%
SYS Regulation voltage in DPPM mode|  Vpeew  [SYS 4.25 \
SYS Regulation voltage at Battery AVers  |BAT-SYS 30 mv
Supplement mode
Loading=20mA,
Vree:  [EITA=1'b1, 4.16 4.2 4.23 \Y
VSETH=1'b1,VSET2=1'b0
Loading=20mA,
BAT Regulation voltage Vreez  |NEITA=1'b1, 401 | 4.05 | 4.08 Y,
VSETH=1'b0,VSET2=1'b0
Loading=20mA,
Vrees  [EITA=1'b1, 430 | 435 | 4.39 \Y
VSETH=1'b1,VSET2=1bl
VIN to VSYS ON Resistance Ronv mn |[lvin=1000mA 0.2 0.35 Q
BAT to VSYS ON Resistance Ron gar  [BAT=4.2V,lsys=1A 0.05 0.1 Q
Re-Charge Threshold A Vieone |F2NETY re-charge threshold 60 | 100 | 140 mv
=VRreex -A Vrechs
Current Regulation
Fast Charge Current Setting Range Icha 100 1200 mA
lena1 ISETA=4’b0100 470 500 600 mA
Fast Charge Current Accuracy
Icho2 ISETA=4'b1001 933 | 1000 | 1150 mA
In umms  [ISET_IN[1:0]=2’b00 80 85 115 mA
VIN Current Limit In umrz [ISET_IN[1:0]=2’b10 450 475 575 mA
I ummz [ISET_IN[1:0]=2’b01 880 950 | 1150 mA
I umma  [ISET_IN[1:0]=2'b11 1.2 1.5 2.2 A
Pre-Charge
BAT Pre-charge Threshold Verecn  |BAT Rising 2.9 3.0 3.1 Vv
BAT Pre-charge Threshold Hysteresis | A Vprecn 200 mV
Pre-Charge Current lprecie  |BAT=2V, Iprechc/IcHe 5 10 15 %
Charge Termination Detection
Termination current Ratio to Fast lrerms  [lche=200mMA 5 10 15 %
Charge lrermz  [lcHe<200mA 3.3 %
Logic INPUT/OUTPUT
/CHG Pull Down Voltage Vichs  |licne=5mA 200 mV
/INT Pull Down Voltage Vint IinT=5mA 200 mV
/PG Pull Down Voltage Vipg lipc=5MA 200 mV
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Global Mixed-mode Technology

G22068B

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 A THMsp 20 °C
VIN Over Voltage Protection VINove  [VIN Rising 6.25 6.5 6.75 V
VIN Over Voltage Protection Hysteresis | A VINove |VIN=7V to 5V, VOVP -A VINove 350 mvV
SYS Output Short Circuit Detection at
P Vsys scp1 |VIN>VINUVLO & VIN>(BAT+AVaspy) | 1.1 1.2 1.3 \Y
VIN Power up -
SYS Output Short Circuit Detection
V. BAT-SYS 300 \Y
Threshold at BAT Supplement Mode Svs_scpe m
Battery Installation Detection Threshold
VNO BAT === 90 == % Of VP
atTS -
Time
Time measured from VIN:0->5V
VIN PGOOD Deglitch Ti t 1.875 S
egirieh Time SO0 |13 rise-time to PGOOD Bit=H m
VIN Over Voltage Blanking Time tvinove 50 HS
Pro- .
.re Charge to Fast Charge Deglitch o 30 mS
Time
Fast-Ch - i
gs arge to Pre-Charge Deglitch e 30 mS
Time
Termination Deglitch Time trermi 30 mS
Recharge Deglitch Time trRecHG 120 mS
Input power loss to SYS LDO Turn-Off
P . P . tNo_vin --- 30 - mS
Deglitch Time -
Battery Installation Deglitch Time tno_pat 30 mS
NTC-R Detection Deglitch Time tNTeR 30 mS
Pack Temperature Fault Detection
jemperature Fau ' trs | 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_SCPR
Other
VP regulation voltage Vyp Voppn=4.2V 3.234 | 3.3 | 3.366 Vv
VP Under Voltage Lockout Threshold 0.8 Vv
NTC
. ) NTC=100K 76 77 78
Cold Temperature Trip Point(0°C) Vcoip % 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
. . o NTC=100K 66 67 68
Cool Temperature Trip Point(10°C) VcooL % of VP
NTC=10K 62 63 64
. . o NTC=100K 35 36 37
Warm Temperature Trip Point(45°C) Vwarm % of VP
NTC=10K 34 35 36
Temperature Trip Point Hysteresis 1 % of VP
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Charger Function (continued)

PARAMETER |symBoL | CONDITIONS | MIN [ TYP [ MAX ][ uUNIT
SMBus Interface
Logic Input High Voltage SCL, SDA 2 V
Logic Input Low Voltage SCL, SDA 0.5 \Y
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 thicn, 90% to 90% points 0.6 uS
SMBus Start-Condition Setup Time 0.6 us
S-MBus Repeated Start-Condition Setup tsu. sa |90% to 90% points 0.6 us
Time
SMBus Start-Condition Hold Time thp: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
i’i'\:]ius Data Valid to SCL Rising-Edge | - |10% or 90% of SDA10 10% of SCL | 100 | — | - ns
SMBus Data-Hold Time tHD : DAT 300 ns
Rise Time of SCL/SDA signals tr 10% to 90% points 20 300 nsS
Fall Time of SCL/SDA signals t 90% to 10% points 20 300 nS
SMBus free time between a STOP and
START condition 1BUF 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 T
90— _; L: s % e === =
— =T =l ™
80 80
70 70
o0 Vbat=2.7V o0
< —— Vbat=2. <
< 50 —— Vbat=3.0V || = 50
i w Vin=2.7V
40 Vbat=3.3V 40 . 1
30 Vbat=3.6V | 30 Vm_z'zv ]
- = Vin=3.6V|
20 Vbat=3.9V || 20 _ |
—— Vbat=4.2V Vin=4.2V
10 —— Vbat=45V || 10 Vin=5.0V[|
0 ————— o —
10 100 1000 10 100 1000
lout(mA) Load(mA)
CH3 Step-Down Efficiency vs. CH4 Step-Down Efficiency vs.
Output Current Output Current
100 100
90 |———*L e = L] 0 ——t—t—= —
= N - /,,—’ e
80 |= ™ 80 ——N bt e
70 70
60 __60
IS S
\EI:-J/ 50 - E 50 -
20 Vin=2.7V | | 20 Vin=2.7V | |
Vin=3.3v Vin=3.3v
30 1 30 i
Vin=3.9v Vin=3.9V
20 ) . 20 ) g
Vin=4.2v Vin=4.2v
10 Vin=5.0v[] 10 Vin=5.0V ||
o I I L1 0 I I
10 100 1000 10 100 1000
Load(mA) Load(mA)
CH5 Step-Down Efficiency vs. CHB6 Efficiency vs.
Output Current Input Voltage
100 1
90 = = SSES - 0.9
:/4,7 — 1 QQQ:‘ ____e—9
80 0.8 R e
70 0.7
60 0.6
< 50 5 05
w ="
40 Vin=2.7V || 0.4
Vin=3.3v
30 " . 0.3
20 Vin=3.9v
Vin=4.2v 0.2
l -]
0 Vin=5.0v 0.1
0 —— 0
10 100 1000 2.7 32 3.7 42 47 5.2
Load(mA) Vin(V)
Ver:1.1 TEL: 886-3-5788833
Feb 22, 2021 http://www.gmt.com.tw



BUEITEHSZ

Global Mixed-mode Technology

G22068B

Typical Performance Characteristics (continued)

51

CH1 Step-Up Output Voltage vs.
Output Current

5.05

Output Voltage(V)
o

V)
w
w
iy

Output Voltage(
w
w
[

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

CH8 LDO Output Voltage vs.

Output Current
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CH2 Output Voltage Ripple
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= — 0.0div
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1 400rs 125654 800pskt
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Global Mixed-mode Technology

Typical Performance Characteristics (continued)

CH1 Load Transient Response CH2 Load Transient Response
TEKM ‘ 1355‘.%119 - ‘ WBQVI_MSWEW?M e Tek _Run : I?amw; e "“Slﬂ\fﬂf‘ . - jﬂlﬂr"‘?]ﬁ“f%ﬁ‘ - =
. L : : Ch1 Position [ 1 cn1 Position
- IOUT (200mA/Div) E I - IOUT (200mA/Dv) 4 oom

T Ch1 Scale . in ] Ch1 Scale
- T 1 ..o P H R B
T . o 2% : [ | 20

- VOUT_CH2_ac (50mV/Div)

VBAT = 3.7V, VOUT =5V, 1
L VPAL TSV, VI L av, A

IOUT = 0 to 300mA, L =2.2uH, COUT = 10uF x 1 ]
e IO ouT=100 10 300mA, L =2.2H, COUT = 104F x f
ChZ 100my % B M 400ps 12 5MSs B0 Onshot chz S00mY % Bw M 400ps SOOMS: 2.0nsdor
Ché 200mA Q Bw # Chd s 15Bmé Chd 200mé & Bw A Chd r 200mA
Time (400ps/Div) Time (400ps/Div)
CH3 Load Transient Response CH4 Load Transient Response
Tek  Aun Sample 400 Acus 19 Apr 13 16:53:29
:ﬁ—'—v—v—r'—v—v—ryw-ww-w\ wwwwwwwwwwww I B W _Meny Tek Slnppe‘d - ‘ BSA?us ‘ WA‘;]HSME‘EQH e
f Cch1 Position r ] v
[ IOUT (200mA/Di T B o . o r { ¢l Position
; ( V) —te - OUT (200mADV) o m
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;7 : T : o . P {7 ‘-: sz!;:m
ek ] -1 ]
~ VOUT_CH3_ac (50mviDiv) h. AR " VOUT_CH4_ac (50mV/Div) B
E VBAT Js 7. VOUT =Lav , | VBAT=3.7V, VOUT =1.2V, E
: e e IOUT = 100 to 300mA, L = 2.2uH, COUT = 10pF x|1
~.IOUT =100 to 300mA, L = 2.2uH, COUT = 10uF x {1 T TR O TS ST T TR T
Chz  50.0mY & Buw M400ps 125M55  B00nsit ch2  S0OmY % Bw h400ps 1.25MSs  B00nskt
Chd Z00md O Buw & Chd r 200mé Chd 200rmé G Bw A Cha » 200mA
Time (400ps/Div) Time (400ps/Div)
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Tek  Stopped 88 Ao 18 Apr 13 17:01:30
L B L (0 L L L B L LA L B BB _Menu Tek  Run Satiple 164 Aotfs 18 Apr 13 17:06:46
L . . - - Ch1 Position N -
S OUT(200mADV) & ] louT (200mADN) L
E E Ch1 Scale chi Scale
:_ : : : : '_:_ o o o “ 20V = . . L 4 . . L e a0y
= * B m I g
© VOUT_CH5_ac (50mV/Div) | ' VOUT_CH7_ac (50mV/Div)
(RTINS e ' s e r“ m 7
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BUETRH?

Global Mixed-mode Technology

G22068B

Typical Performance Characteristics (continued)

CHS8 Load Transient Response

19 Apr 13 17.08.40

Tek _ Slopped L L L RN R Menu

1425 fens
T

Ch1 Position

IOUT (200mA/Div) E

N Ch1 Scale
] 20

- VOUT_CH8_ac (50mV/Div)

© VBAT=3.7V, VOUT =25V, E
~ 10UT = 100 to 300mA, COUT = 1yF x 1
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M 400ps S0.0M3%
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Power Off Sequence R=0ohm
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""""‘5"""7 T T T T T T Meny
" Vo2(1V/Div) F 1 !
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o . T . . - -40.0mdi
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L T ] 0¥
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Power Off Sequence R=0.63Kohm

AT
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1.0V
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Vo4(1V/Div)
‘ Vbat=3.7V
o e e e e Weamezs o
Ch3 1ov B Cha 10v B A& Ch1 s B80mY
Time (4ms/Div)
Power On Sequence R=10Kohm
Tek  Run . W‘Q‘AprJ‘S 1‘9‘29.!}3I
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I

AR EEnEE T T Menu

Ch2 Position
-40.0mdi
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] 1.0¥
+
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s ]
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BUETRH?

Global Mixed-mode Technology

G22068B

Typical Performance Characteristics (continued)

Power Off Sequence R=10Kohm

18 Apr 13 18:30:16

Power On Sequence R=40Kohm

Sample 1 Aegs 19 Apr 13 17:.49:19

T ARAS RERR R RERRE! Men T 1 T T T B! Menu
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co ooy | - 1 o |
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o o 1.0v [ 1 1.0%
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s 1+ PR
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L i I i » ad l ade L i "
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]
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4 B
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R R R A AL RS LA AR R Hen RN AR SRR RS AN AR RS RN RARRE RS Heny
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r T 2oy [ Vspa(2VIDv) T
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r T 1o Foo T e |
I Vol(2V/Div) Vbat(2V/Div) §
14 + 1
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ot " " - AVENEWALY Y n ' VAT | | I |
o VcHe{E VIOV T T T T T
- + . = + e
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3o 3 _ : .
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- . RO & N
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Global Mixed-mode Technology
Typical Performance Characteristics (continued)

Charge Off Control by 12C VTS On/Off

Tek  FRun Sample 9 hisigs 19 Apr 13 18:50:56 Tek  Presiew
[Ty REREREERES San

0 figs 22 Apr 13 1141:56
T T

LN L L B L ILELEL RN BN T \T\ T Hienu [ L L L [rrrrprrrr [T Menu
g T Vepa(2V/Div) | TP 3 u
F 1 Ch2 Scale N
S L an is(2Y/DV)
N Vbaizviow)  Vbat(5V/Div) o ]
e i  Viche(1V/Div) ‘\‘/‘/(‘3”91‘(2‘ (RI\Q‘HH}HHHH}HHIH""""""
- | o —
M. ST S b ]
: Ibat(S00mA/Div) | |bat(500mA/§)iv)
. f . . 4 Vbat=Real Battery- .
f ‘ | ‘ ‘ ‘ ‘ | ‘ 1 ‘ ‘ ‘ Bat‘tery eady‘ thenI plug‘in AIiDP 1

chl  2.0v By chz  2.0v By M200ms 12568k 8.0psit chl  zov By che 5.0V By M400ms 2.5KkSfs  400ps/pt
oh3 10V Buy Chd  500mé 0 Bw &ThT v 1Y ch3  Zov By Ché  S00m4 © Bw A Thi s 108Y

Time (200ms/Div)

VIN Removal VIN Over Voltage Protection
Tek  Preview  Sample 0 heys 22 Apr 13 11:56.33 Tek  Aun Sample 1 Aoy 24 dpr 13 15:49:04
L L L L L L BB L LS L B MEnU N B I B IR IR IR I L R Menu
Vin(5V/Div I : S
N T S [ -~ Vin(10V/Div) T o __mm |
: + N N i Scale
s T S " Vsys(2V/Div) 1 - S
Vsys(5V/Div) : . i
. T Vbat(2V/Di ]
VbﬂﬁV(DﬂV]l J\ T ‘L { L : ‘H‘b‘a‘t‘(” /HI‘V‘)\HH I N A I Py
[ S R e o e S _:
- T Ibat(1A/Div 1
lbat(1A/Div) T ( ) Vbat=Real Battery -
L. e _ i b L T B
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A A A
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RN RS S R R R RS RS RN AR bt RS S R R A R R A e
- Vin(5V/Div) : ] Vin(5V/Div)
: i CVRN. _

- Vis(2v/Dv).

__:...._2 L : ,f,: -

} } }}I}}} S*A—O—MM(;E)\/!D;V);HHMH‘\iHHiHHMHHHHi}‘H

 Vbat(5V//Div) j ] = ' E ]

Ibat(500mA/Div)

~ Ibat(500mA/Div) : . o .
4__......_.,-J ] N S :

ol b b b T b b b b i e b b b b T b e B e
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BUETRH?

Global Mixed-mode Technology
Typical Performance Characteristics (continued)

G22068B

With NTC Resistor without Battery

With Battery without NTC Resistor

Tek  Preview  Sample 0 Asts 22 Apr 13 145314 Tek  Fun Sample 22 Apr 13 14:55:07

[ T [N S R T ey IR e e e [RRRES! Meru
~ Vin(5V/Div) Vin(5V/Div) ]
[ i Vts(2V/Div b
.. Vis(2v/Div) I ( ) |
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H S0 DT - - . -
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4 4
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BSSLEARAR R AR AR AT SRR RN AR RN RN o) [ RRRAN RRRRN RARRE R ey
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P + Vts(500mV/Div) _
-H—". E o
i : A ;—/—:f ]
JJEITA =0, ISETH=1, ISETC =1, or ' I
F ©JJEITA =0, 1SETH=0, ISETC=1, of | C o JJETA =0,18ETH=0, ISETC=0, or |
o+ /J}EITA}=1,ESErH‘=l‘ “SETQ‘:X} HHMHI}I}I(‘?WA}}:IQ‘.:{FS.EFHﬁ l’IISEr?:O}
a 1 CbataiRyE ]
= + . e +oo0 o
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. B S E I —
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ch3 S00mY By Chd 1.04 & By A Chd . 920mA Ch3 S00m4 B Chd 1.04 QB A Chd ~ 920mA
Time (100ms/Div) Time (100ms/Div)
The Temperature of Battery Status The Temperature of Battery Status
Tek Run Gampe 2k 30 Agr 13162209 ek Smgle Wb o REBINN Hen
Normal -> Cool -> Cold - : : ! Ref1 Position Normal -> Warm -> Hot 1
L : T Vts(500mV/Div) ] e | - T e
3 I B S JJEITA = 0,JSETH = 1, ISETC =0, or |
T © JETA=0,JSETH=1,ISETC=1, 0r |
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I L e M%gg—m\./‘/pw)‘H}::"’HH}HH}HH}HHMHf
Ibat(500mA/Div)
o ) P U
| | | | T | | | | ‘,‘,\,‘.‘|‘,‘,\HH\‘H‘:HH\HH\HH\HH\HH’
I 100ms 250kS 1 4 Opsipt M 100ms 25.0kS 40.0psht
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Time (100ms/Div) Time (100ms/Div)
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BUETRH?

Global Mixed-mode Technology

G22068B

Typical Performance Characteristics (continued)

The Temperature of Battery Status

22 Apr 13172144

4t ‘

el b b b T b by b bea
M 100rms 25.0kSs 40.0pshnt
Ch3  S00mY B Chd 104 Q Bw A Chd o 920mmd

Time (100ms/Div)

The Temperature of Battery Status

Tek  Run Sample 1 hogs 30 dpr 13 16:45:11
e e R EEREEEEERE S0 mnE mm

| 1
Normal -> Cold -> Too Cold

Menu

Ch2 Position
20y

Ch2 Scale

JJETA =0, VSETH=0, VSETC=0, or | — " |

. /JETA =0, VSETH=1, VSETC=0

34

lbat(1A/Div)

E\\\|\\\|
ch2  50.0mY By I 100rms 250k5 4 4 Opshot

Ch3 500y By Ché 104 Q Bw # Chd 100 Omé
Time (100ms/Div)

The Temperature of Battery Status

T L . AL RN I Weru
Vts(500mV/Div) —
- - - - Ch2 Position
— < | -2.0div
Normal -> Cold -> Too Cold - : : :
. . . . . . . . Ch2 Scale
- I ] 50.0mv

- JJETA =1,VSETH=0, VSETC=X -
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4 1 TR B TENENEEN SRR AT
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lbat(500mA/Div)

Tek  Run Sample 23 hogs
T T T T T T 1 LET
Normal ->Warm -> Hot : 1
L. R S
JEITA =0, VSETH=0, VSETC =0, or
JEITA =0, VSETH=1, VSETC=0 | ——
- Vts(500mV/Div) E

The Temperature of Battery Status

Tek  Preview  Sample 0 hiigs 30 dpr 13 16:21:24
LA L L L B L L Menu

Normal -> Warm -> Hot : : Ref1 Position
. T . ] s

Ref1 Scale

N : : 1 50,0

1, ISETH=0, ISETC = X
Lt
T T T T

* Vis(500mV/Div)

M

lbat(500mA/Div)

T IR B
1l 100rms 250Kk
Ch3  S00mY  Buw Chd 5004 © Bw A Chd ~ 390mé

Time (100ms/Div)

I
4.Dpsipt

The Temperature of Battery Status

Tek  FRun Sample 12 hoys

IRENE PR T ‘ SDAYFMMM‘?W pry
- Vts(500mV/Div) F =
L iy . Ch2 Position
- Normal -> Cold -> Too Cold | e

: Ch2 Scale

Eo JETA =0, VSETH=1, VSETC=1,0r | soom

B JEITA =0, VSETH=0, VSETC =1, or

aERREE R JETA =1, VSETH=1, VSETC=X " "~
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Sffest 4V)

Iba_t(lA/Div) _

o bevn b b by T b b b wa ba e
Chz  S0.0rY  Bw N 100ms 250kSA  4.0psht
Cha  S00MY B Che 108 Q Bw A Chd ~ 10004

Time (100ms/Div)

The Temperature of Battery Status

Tek  Run Sample 4 feys 30 Apr 13 164551
T T T T T e

Normal -> Hot -> Too Hot ch2 Position
JJEITA =0, VSETH=0, VSETC=0, or | 20 |
/JEITA =0, VSETH=0, VSETC=1 Ch2 Scale

: TH=1, ISETC=1) = | |

H Vts(500mV/Div) |
ffest 4V) *

Vbat(50mv/Div) (Vbat 0

EE|||| T T N T T TP T PO SOU PO N U T
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Time (100ms/Div) Time (100ms/Div)
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Global Mixed-mode Technology

Typical Performance Characteristics (continued)

The Temperature of Battery Status The Temperature of Battery Status
TERﬁ—Rv—uvn—v—r'—am—E‘—el T ‘z‘.ﬁg.‘ls IIIIII e ‘3‘ul.qu‘1?1‘5‘4‘g?5‘ . s Tek  Aun Sample : 2 Ao ; SUAYmTSTEST {ih} e
Normal -> Hot -> Too Hot I Normal -> Hot -> Too Hot . ch2 Position
g " JETA =0, VSETH=1, VSETC=0,0r |  .ouu JJETA = 1. VSETH =0, VSETC = X | 2w
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R AR RN RS AR R AN RN RN M AR AR RARAN RARRS AR ARRRS AR RARRE RAREE RRRRE e
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\\I‘I\I\‘\\\\i\I\I‘Itl)\alt(-\AI/Piy>\\I‘I\I\I\I\I‘I\\\ t | | | | 1 | | | |
Chi 1o¥ Bl Chz 104 Q M 1.0ms 2 5MS/s 400nst ch 10v B chz 1.0% By 1.0 25 0kSis 40 Dpsit
Ch3 1.04 Q Bw Che 1.04 Q Bw A ChZ r 860mdA A Chl o~ 960mY
Time (1ms/Div)
/Charge single control when charging
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. . E
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Global Mixed-mode Technology

G22068B

Typical Performance Characteristics (continued)

Battery Charge Cycle

Wake Up Function(ONPMU=Ven=L)

4 3 O 6 Tek  Run Sample : SAD?S : 02 M_ray 1817 1I5 36 o
b © Vin(5V/Div) | cna position
4.2 E 302 |
4 05 [ . .
r +«| cha scale
41 1,__.,,J - I . - 20
2 —=—VBAT| {04 _ _
S —e— BAT 2 F Vbat(2V/Div)
k39 {03 & ; —_—
) < [ . .
> 38 o f - Ven(2V/IDV) | \jin=l>H
102 ; Vbat=L
3.7 L I N
36 4 0.1 F Vwékeup(ZV/Div)
35 0 ﬁ\\ [FETRREUTRE ST ST S T
0 0.010.030.040.050.060.080.09 0.1 0.110.130.14 EUR A O A -
Time
Wake Up Function(ONPMU=Ven=L) Wake Up Function(ONPMU=Ven=L)
Tek  Run Sample 2 hens 02 Mlay 13 17.16:32 Tek  Run Sample 1 heus 02 May 13 17.17:30
T T T T e T B! T T T T e
Chd Position : Vin(SV/Div) Chd Position
F + : = B oo . a0 |
Vin(5V/Div) chd Scale 7 Sy ] Cha Seale
14 20 1+ — . s . Vbat(2viDiv) = wy |
Vbat(2V/Div) 1
r b o r b B
A Aaaaaaaeas ot Vin=L SEUVEEUUEE SR PRV SUUE ST Vin=L—H
' Ven(2V/Div) | Vbat=L—H Ven(2V/Div) | Vbat=H
. Vw akeup(2V/Div) : 1 -Vw akeup(2V/Div)
mﬁ I | | | | | | | ﬁ | | I | 1 I | | I
Ch1 s0v By ChZ a0 By M 40.0ms B25kSi 16psht Ch1 50V By ChZ oy By 1 40 Oms B25kS /s 16Gpsht
ch3 L By Che .o By A ChZ 5 18Y Ch3 zov By Che zov By & Chl s 20V
Wake Up Function(ONPMU=Ven=L) Wake Up Function(ONPMU=Ven=L)
Tek  Run Sample 8 dogs 02 Way 18 17:20:42 Tek  Run Sample 5 bt 02 May 18 172216
T T T T LT [ T T T T LET
V|n(5V/D|V) Chd Position E . . CGhd Position
-sooan_ | — + - -3.02k
Vbat(2V/Div) chd Scale - Vin(SV/DV) | cna scate
T —— . s | | 1 v |
t -Vbat(2V/Div)
L L L L VIn:H i L L L L L 1 L 1 VIn:H_)L
! y } } } } Vbat=H—L—H r } } } } } } } + -
Ven(2V/Div) : Ven(2v/Div) Vbat=H
Vw ékeup(ZV/I:Div)
mﬁ P P ‘Vwa‘keupQV/D‘lv) ﬁ\\\\\|\|
Ch1 SO By Chz 2.0 By M 40.0ms 625k Sk 16psAt Ch1 S.0v By Chz zov By I 40.0ms B25kS4s 1 Bpsht
ch3 L By Che .o By A ChZ » 20V Ch3 2w B Ché 2oy By hChl v 2oy
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Global Mixed-mode Technology

Typical Performance Characteristics (continued)

Wake Up Function(ONPMU=Ven=H) Wake Up Function(ONPMU=Ven=H)

Tek  Run Sample 7 hos 02 May 13 17:26.36 Tek  Fun Sample 2 fos 02 May 18 17:26:47
L L L L L LN IR | BN LN B BN Menu [NLELELELE L B B B LN | B B LA L B Menu
. . . . Chd Position : : : - Vin(5V/Div) Chd Position
- T B 5024y oo - - - - sy |
: : . VIn(SV/DIV) Chd Scale «f  cnescae
1~ — 2.0¢ 1 T N 0%
a I ven(2v/Dv) | L1 Ven(VIDV) { yinel H
Vin=L Vbat=L
- " : = ” - Vbat=H L N S S L NN RN REN
Vbat(2V/Div) : : : - Vbat(2V/Div)
" T E W I ]
: : “Vw akeup(2V/Div) “Vw akeup(2V/Div)
!1\|\| “““““ Ll L ias Las ﬁ\\llll\\
ch1 SV B ChZ 20v B M 40 0ms B25kS /s 1 Bpsipt Chl 5.0v By Ch2 20 By I 40.0ms 629kS)s 1.6pspt
ch3 zmw B Chd 20v B A Chz ~ 20 Ch3 am By Che 0¥ B AChl 20w

Wake Up Function(ONPMU=Ven=H) Wake Up Function(ONPMU=Ven=H)

Tek  Run Sample 2 hogs 02 MTay 13 17:28:05 Tek Run Satiple Thots 02 May 18 17:28:41
T T T T

T Bl e (ARES AN R RN R SR IREAREREN RAREN RRRRE! ere]
1 cha Position . _ Vin(5V/Div) | chd Position
S e e = it |
- Vin(5V/Div) Chd Scale .\ | chaScale
| mm— L VbatviDv) o T
Vbat(2V/Div) o
1 L T Ven(2V/Div) |
- + “ Vin=L . . ( ) . Vin=L—H
'F'"'!'F"!HH}:H:}HHIH: ::: :}::HéVﬂn(}zV!Dﬁ\!)uiVbat:L‘)H HHIHH}HH}HHIHH1H}}HH}HHIHH}HHf Vbat=H
. I . o T ,
Vw akeup(ZV/D'N) : : Vw akeup(2V/Div) -
ﬁ | | | I Lo I ! L ﬁ I I I I I I ! I
ch1  SO¥ Bu Chz  20¥ Bu T 40.0ms 6255 1Bpsht tm - sov B chz - zov B 140 0rms B25kS/s  1.6psipt
Ch3 2oy B Ché 20v B A Ch? -~ 204 Ch3 20Y B Che 20Y Buwy #Chl s 20Y

Wake Up Function(ONPMU=Ven=H)

Tek  Run Sample. B hegs 02 May 13 17:23.88
RIS &I B o B RS Menu

[ ] Ch4 Position
S e R T
: 1 Vin(5V/Div) Cchd Scale
1 ——————————— 207
Vbat(2V/Div)
S d vinsL
Ven(EV/Div) Vbat=H—L—H
i i et
b

s T 1

j . . . . 7; Vw akeup(2V/Div) |

FE T .
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Global Mixed-mode Technology

G22068B

Typical Performance Characteristics (continued)

System Regulation Voltage
vs. Temperature

OVP Theshold Voltage
vs. Temperature

4.86 6.75 U
T T Risi
Isys=0.5A 6.7 ISing
4.84 — o6 |
S | 65
T 4.82 6.6
s
S a8 S 655
[
S a8 TN~ g 65
3 ™N S 645
€ 476 ™ =
QE: . \\\ o 64 Falling
L 472 ™N 6.35
o ~N
2 N 6.3 —
472 625 -1
47 6.2
-50 50 100 -50 0 50 100
Temperature(C) Temperature(:C)
Vin-Vsys Dropout Voltage Vbat-Vsys Dropout Voltage
vs. Temperature vs. Temperature
350 200
330 A q
> 190
< 310 s //
2 é 180 ” 4
F 290 g d
j=2
£ .5 £ 170 ,/
S >
5 5 //
3 250 S 160 L
5 o 7
& 230 2 150 P
2 210 A g A
z 2 lsys=1A [ ] z L Vbat=3.7V ,Isys=1A
< A Y g 140 |24
> 190 |4 s
170 130
150 120
-50 0 50 100 -50 0 50 100
Temperature(C) Temperature(C)
Ichg Thermal Regulation Battery Regulation Voltage
vs. Temperature vs. Temperature
600 4.21
LT
~ 500 ———— 42
g \ d
£ 400 4.19 l/
2 \ s* 4
E \ g vd
2 300 \ S 218 A
\ = /1
2 £
©
E} 200 Q 417
L°
100 4.16
0 4.15
-50 0 50 100 -50 0 50 100
Temperature(C) Temperature(C)
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Global Mixed-mode Technology

G22068B

Minimum Footprint PCB Layout Section

TQFN5X5-40

%)

g
ARAARAAARRARARTIC
QA QAR R R R R R NV

=2

(F—— 5.7mm —
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Global Mixed-mode Technology

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 Diriver.
7 LX6 Inductor switch node of CH6 LED Diriver.
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 VOUT?2 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.
38,39 NC No Connection
40 RTCOUT RTC power output.
Ep AGND, PGNDX All converters’ powgr g.;rou'nd and chip analog ground.
For good thermal dissipation, connect EP to the power and analog ground plane.

Ver:1.1 TEL: 886-3-5788833
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Global Mixed-mode Technology
Block Diagram

EP
VOUT6 ﬁ PVCC1
Body-diode_| | Body-diode
Control Control
LX6 CH6 CH1 LX1
Current Mode Current Mode
Sync. Boost Sync. Boost
Converter _psMmis| Converter
ISET[X] eLEDOVPBNcm
VISET[4:0] k ONCH6— g
svYs 1 PvCC2
RTC LDO VOUT2
Body-diode h‘ Hi m
Control
CH2 r LX2D
Current Mode
RTCOUT ><|—< LX2U
e Sync. Auto U
: Wake Up Detector : Boost- Buck
aviN Converter 4
: 90ms @ v —PSM2>| L =
impuls | FB2
e OBAT DICH2[2:0]
: 3.4V
SIS ; PVCC3
CH3 LX3
Current Mode
Sync. Buck
Converter
VIN I}ﬂ Li+ Battery Linear Charger e ENCH—PSMa—> FB3
VIN DPM Soss
_di KISET_IN[1:0}—
Bodvdiode | 1 aN_umimthr | [ PVCC45
ISYSCV/ CvseTh—
K VSETC—
SYS < ISETH—
sSYS K-ISETC— CH4 4 LX4
K/BATDET— Current Mode
Body-diode ISETA[3:0] Sync. Buck
Control —ﬂ\ DPPM /CC /CV — Converter
TSHT[1:0]
BAT |-NO_BAT> oo <|FB4
BAT i q DAC K DICH4[Z:0]
—THR—>
|—/SAFE—> PvCC45
TS X+ | DPM—>
—DPPM—>
L L —NTC100K=>
ve Dy o cris X
Current Mode
/CHG Sync. Buck VOFB5
Converter
/ICHG2 —PSM5>
TS_METER[2:0] —ONCH5>
k—NO_BAT—
kK—EOC——
/INT —PGOOD— VIN7
Interrupt :;:EI;
L1 Handler ISR —ONLDO7 CH7 LDO 'J
k—CHGRUN—
VOUT7
/l\ VIN8
—~ONLDO8> CH8 LDO
12C Control Enable & Sequence ,J
Interface Control VOUTS
SCL SDA ONPMU SEQ
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G BCTRH G2206B

Application circuit

<Eﬂm
1| o
]
<
(e}
Q
2

VO1 5V
O
1QuF |
Body-diode ’7 Body-diode T—{ !
Control 2.2uH
N¢]
CH6 CH1 s osYs
Current Mode Current Mode 4.7uF,
Sync. Boost Sync. Boost 4
Converter _psmis|  Converter L pvees =
kcLEDOVP— —ONCHIX
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o
|
0SYs
sYs Vo2
RTC LDO 3 O33v
Body-diode ’—‘
Control
CH2 4
RTCOUT Current Mode -:91
3.05V Sync. Auto Lx2U4N
WakeUp Bitdcieeeeenes : Boost. Buck U
: aviN_ Converter 4
: . —PSM2>{
Wake up: 90ms - FB W
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@ t:fs.lv :
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444444444444444444444444444444444444444444444 : }X‘ oSYS

CH3 bl v Vo3
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Sync. Buck M 125Kohm

2.2uF Converter
I }—{
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use® l X — 4 |
<—UsuUs—
- DICH3[2:0,
Body-diode IINV:_’\I‘NI;-T'}I:" ’\;Ir{m e - i svs
Control r - ke 19EITA— PVCC45 X 1QuF ©
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SYS l<-VSETC—
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Body-diode DPPM /CC /CV ISETA[3:0] Sync. Buck |
10uF Control r Converter
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BAT BAT [hoBAT> X I
: Creoo0s DICHA[2:0]
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" L [—DPM—>
s B B Fooeee >
- —CHGDONE> VO5
|_saTsup—> CH5 18V
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100kohm
sYs Converter
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-PSM5>
ICHG2 (O —
L00konm TS_METER[2:0] —ONCH5>|
VO2 3.3V —NO_BAT—
k—EoC——
K—PGOOD—
/INT oVOo5
/INT Interrupt (£ THR H7 LD
Handler [c o —~ONLDO Cl (o]
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KKMASK EOC— 13v
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12C Control Enable & Sequence
Interface Control vos
SDA 25V
V02 Rseq
12C Bus
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Global Mixed-mode Technology
12C Interface

G2206B 12C slave address=7'b0010010. The write or read bit stream (N=1) is shown below:

[ ] Driven by Master Start
[[] Driven by G2206A [P] Stop
Repeat Start

Read N bytes from G2206A

[ 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[Afwss = Datal & sgA
RW R/W
Data for Address=(m+1) Data for Address=(m+N-1)
DA A] | DalaN s A]P
Write N bytes to G2206A MSB
Slave Address Address=m Data for Address=m Data for Address=(m+1)
[S[0707170 0 1 0[OJA] [RégiterAddress  [Ass | Daiat | [~[A] | | Da2 | ~[A
RW
L Data for Address=(m+N-1)
44444444 |MSB’ ’ Dafm N LSB| A| Pl

= - —H1
ST T T

LN - P _

N [ Bin

trl Nl Yow tr L|tsu;paT f I tHD:STA

Pl P
scLo| || Fod

et . ! - - 1 I

ol | ety g - tsu-s Il

|5 |7 TosTA _‘TI-ID;DAT HIGH VST & |
Ver:1.1 TEL: 886-3-5788833
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Global Mixed-mode Technology

G22068B

I2C Register Map

Byte Data
Address |\ ome b7 b6 b5 ba b3 bz b1 bo
Meaning PMURST CHGRST LEDOVP PSM5 ENDPM TSD MOD6 TSSEL
00h AO Default 1 0 0 1 0 0 1 1
Read/Write R/W R/W R/W R/W R/W R R R/W
Meaning ERR1 ERR2 ERR3 ERR4 ERR5 ERR6 ERR7 ERR8
01h Al Default 0 0 0 0 0 0 0 0
Read/Write R R R R R R R R
Meaning ONCH5 ONLDO7 ONLDO8 VISET[4:0]
02h A2 Default 0 0 0 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Meaning PSM1 PSM2 PSM3 PSM4 VDLDO8J[3:0]
03h A3 Default 1 1 1 1 1 1 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Meaning VDCH1[3:0] ONCH1 DICH2[2:0]
04h A4 Default 1 0 1 0 0 1 0 0
Read/Write R/IW R/W R/W R/W R/IW R/W R/W R/W
Meaning FLST DICH3[2:0] FLST2 DICH4[2:0]
05h A5 Default 1 1 0 0 1 1 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Meaning VDCH5(3:0] VDLDO7[3:0]
06h A6 Default 1 0 0 0 0 0 1 1
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Meaning TIMER[3:0] JENCH Usus ISET_IN[1:0]
07h A7 Default 0 1 0 0 0 0 1 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
. . CHGSTE .
Meaning TSHTI[1:0] reserved N2 ISETA[3:0]
08h A8 Default 0 0 0 1 0 0 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Meaning 1JEITA VSETH VSETC ISETH ISETC CHE?\‘ST INT DPM
09h A9 Default 0 0 0 0 0 1 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R
Meaning TS METER[2:0] NO BAT EOC PGOOD THR /SAFE
0Ah Al0 Default 0 0 0 0 0 0 0 0
Read/Write R R R R R R R R
Meaning reserved reserved reserved VSET2 reserved | reserved | reserved | reserved
0Bh All Default 0 0 0 0 0 0 0 0
Read/Write R R R R R R R R
Meaning DPPM NTC100K CHGEDON BATSUP reserved ! BAI DE reserved reserved
OCh Al2 Default 1 1 0 0 0 0 0 0
Read/Write R R R R R/W R/W R/W R/W
Ver:1.1 TEL: 886-3-5788833
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Global Mixed-mode Technology

G22068B

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
A0 b7 PMURST 0 1 Reset
0 NO Reset
FALSE
1 1 NO Reset
1 NO Reset
Reset condition of the registers 07h~09h when BAT goes under BATwake(3.1V).
SYS<1.3V VIN<VIN BAT<BAT CHGRST Condition of
) uvo WAKE registers 07h~09h
TRUE X X X Reset
TRUE X X Reset
AO 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
b LEDOVP VOUT6 OVP threshold
A0 5 LEDOVP o 15v
1 24V
CHS5 Pulse Skipping Mode Enable Signal.
PSM5 Operation mode
A0 b4 PSM5 0 PWM
1 PWM+PSM
Enable VIN DPM function.
ENDPM VIN DPM function
A0 b3 ENDPM 1 Enable
0 Disable
TSD is used to record if the thermal shutdown of G2206B occurs.
TSD Thermal Shutdown occurs
A0 b2 TSD 0 NO
1 YES
MODS is used to record the result of CH6 mode detection.
MOD6 Operation mode
A0 bl 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 B N NTC-R
A0 b0 TSSEL Temp.=0"C Temp.=60"C
0 72% 27% 10K
1 7% 29% 100K
Ver:1.1 TEL: 886-3-5788833
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Global Mixed-mode Technology

G22068B

Byte Data Data . o
. Function Description
Name Bit Name
Record whether the UVP protection of CH1~CH5, CH7, CH8 and the OVP of CH6 ever occurs
respectively.
Al b7~b0 ERR1 ERRX Protection Occurs
~ERRS8 0 NO
1 YES
CH5 Enable Signal.
ONCH5 CH5 Status
A2 b7 ONCH5 o shutdown
1 operation
CH7 Enable Signal.
ONLDO7 LDO7 Status
A2 b6 ONLDO7
0 shutdown
1 operation
CH8 Enable Signal.
ONLDO8 LDOS8 Status
A2 b5 ONLDOS8
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 | b4~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 PWM
1 PWM+PSM
Setting LDO8 Output Voltage.
VDLDO8[3:0] | VO8 | VDLDO8[3:0] | VO8 | VDLDOS8[3:0] | VO8 | VDLDO8[3:0] | VO8
VDLDOS 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 | VDCH1[3:0] | VO1 | VDCH1[3:0] | VO1 | VDCH1[3:0] | VO1
VDCH1 1111 5.5V 1011 5.1V 0111 4.7V 0011 3.9V
A4 | 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#0.
ONCH1 CH1 Status
A4 b3 ONCH1 0 shutdown
1 operation
Setting CH2 Feedback Reference Voltage. VO2=VFB2x(Ryp+Rown)/Rown
DICH2[2:0] VFB2 DICH2[2:0] VFB2
DICH2 111 0.86V 011 0.78V
A4 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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Global Mixed-mode Technology

Byte Data Data . L
) Function Description
Name Bit Name
FLST is used to control the /CHG pin status when the register bit A.CHGSTEN=1'b0
FLST /CHG Pin Status
A5 b7 FLST .
1 Hi-Z
0 Low
Setting CH3 Feedback Reference Voltage. VO3=VFB3x(Ryp*+Rpwn)/Rown
DICH3[2:0] | VFB3 DICH3[2:0] | VFB3
DICH3 111 0.86V 011 0.78V
AS b6~ba [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+Rpwn)/Rown
DICH4[2:0] | VFB4 DICH4[2:0] | VFB4
A5 b2-b0 DICH4 111 0.86V 011 0.78V
[2:0] 110 0.84V 010 0.76V
101 0.82V 001 0.74V
100 0.80V 000 0.72V
Setting CH5 Output Voltage. When VDCH5=4b0000, VO5= 0.8x(Rup*+Rpwn)/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
Ab 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 | B3O o 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 | TIMERI[3:0]
Fast Charge safety time Teastcic=Tsare. Pre-Charge safety time Tpreche=Tsare/8.
Charger Enable Signal.
/ENCH Charger Status
A7 b3 /ENCH 0 operation
1 shutdown
VIN Suspend Control Input.
USuUS VIN Status
AT b2 USUS 0 No Suspend
1 Suspend
Setting VIN Current Limit Threshold.
ISET_IN[1:0] VIN Current Limit
00 85mA
A7 | b1~bO0 | |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[LO] 00 60°C 27% 29%
01 58°C 28% 30%
10 56°C 29% 31%
11 54°C 30% 32%
CHGSTENS2 is used to set indication method of /CHG2 PIN, and reset to 1’b0 only when SYS<1.3V.
ICHG2 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
/ICHG2 Status
Charging Done
Recharging after Termination )
A8 b4 CHGSTEN2 IC Disabled or No valid VIN power Hi-2
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] Icho ISETA[3:0] lchs ISETA[3:0] Icho ISETA[3:0] Icho
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
Ver:1.1 TEL: 886-3-5788833
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Byte Data . —
Name Bit Data Name Function Description
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 — XREG S T
T=0"C~10"C T=10"C~45"C T=45"C~60"C
0 0 0 Vearrec-0.15V VBaTREG Vearrec-0.15V
JIEITA 0 0 1 VBaTREG VBaTREG Vearrec-0.15V
0 1 0 VBATREG'O-15V VBATREG VBATREG
VSETH 0 1 1 Veatres Veatres Veatres
A9 b7~b3 VSETC 1 1 X Veatres Veatres Veatres
1 0 X Vearres-0.15V Vearres-0.15V Vearres-0.15V
ISETH lene
1JEITA ISETH ISETC 5 5 5 5 5 5
ISETC T=0"C~10"C T=10"C~45"C T=45"C~60"C
0 0 0 0.5XIgastcHe IrasTCHG 0.5XIgastcHe
0 0 1 IrasTCHG IrasTCHG 0.5XIgastcHe
0 1 0 0.5XIgasteHs IrasTcHG IFasTCHG
0 1 1 IasTCHG IrasTCHG IrasTCHG
1 1 X leasTcHG lrasTcHG leasTcHG
1 0 X 0.5XIpastcHe 0.5XIpastcHc 0.5XIpastcHc
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"h0.
When CHGSTEN=1'b1, the /CHG pin status are based on the charger state shown below:
CHGSTEN=1'bl
Charger State
/CHG Status
Charging Done
A9 b2 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 bl 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
Ver:1.1 TEL: 886-3-5788833
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Byte Data . -
Name Bit Data Name Function Description
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
AL0 | b7-b5 [2:0] 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 o VES
1 NO
EOC show the charger status.
EOC Charler Status
A0 b3 EOC 0 During Charging
1 Charging Done or Recharging after Termination
VIN power status.
PGOOD VIN Status
0 VIN < Vuvio
Al10 b2 PGOOD 0 Voo < VIN < (Vaurt Vason) |
1 (Veart  Vason) < VIN < Vovio
0 VIN > Vovio
THR show the status of thermal regulation on charger
THR Thermal Regulation Happen
A10 bl THR 0 NO
1 YES
ISAFE show the status of Safety Timer.
ISAFE Safety Timer Status
Al10 b0 /SAFE 0 No Expired
1 Expired
Ver:1.1 TEL: 886-3-5788833
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Byte Data . Lo
Name Bit Data Name Function Description
VSET?2 is used to set the battery regulation voltage.
VSET?2 VeatrEG
All b4 VSET2 0 ey
1 4.35V
DPPM is used to record the DPPM mode status .
DPPM Status
Al2 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
Al2 b6 NTC100K 0 10KO
1 100KQ
CHGDONE show the charger status. CHGDONE is reset by recharging.
CHGDONE Charger Status
Al2 b5 CHGDONE 0 S e e
1 Charging Done
BATSUP is used to record the Battery Supplement mode status .
BATSUP Status
Al2 b4 BATSUP 0 Out of Battery Supplement Mode
1 In Battery Supplement Mode
/IBATDET 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
IND b2 /BATDET register bit AO.TSSEL.
/BATDET Auto Battery Type Detection
0 Enable
1 Disable
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FUNCTION DESCRIPTION

PMU

The G2206B’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 CH6 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~3.3 1.1v~3.3
) ) ) 1.1v~2.8V
3.6V~5.5V | Configured Configured Configured by 12C or b Vor Vor
VOUT configured | by External by External by External yExternaI y Power Power 3.05vV
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
B V by 12C V by 12C V by 12C
Light load
Yes Yes Yes Yes Yes Yes
mode

PMU Power ON/OFF Sequence

G2206B’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. G2206B 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->CH4

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

0.63k2 Power-off CH2->CH3->CH4->CH1

Power-on CH1->CH4->CH2->CH3

160ke2 Power-off CH3->CH2->CH4->CHL1

Ver:1.1

Feb 22, 2021

34

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




BUETEHSZ

Global Mixed-mode Technology

G22068B

PMU Fault Protection

G2206B 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
IC shutd if period
CH1 UVP VOUT1<93.75%*VOUTger shutdown It perio Reset by toggling ONPMU
Boost above 128ms
SCP VOUT1<12.5%*VOUTset Disable LXSU switching Remove SCP condition.
VOUT SCP VOUT1<1V Disable LXSU switching Remove VOUT1<1V condition.
Current Limit LX2D PMOS current>2.0A PMOS 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 - - "
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
CH4 Current Limit NMOS current>3.5A PMOS Off, NMOS on Automatic Reset at next cycle
IC shutdown if period .
Buck VP FB4< (FB4ser- V R | NPM
U ( ser-50mV) above 128ms eset by toggling O U
CH5 Current Limit NMOS current>1.5A PMOS Off, NMOS on Automatic Reset at next cycle
IC shutdown if period .
Buck <0.
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>0VPser NMOS Off VOUT6<OVPser
Driver SCP VOUT6<0.8V Disable LX6 Switching Remove SCP condition
Current Limit PMOS current>300mA PMOS current<300mA
CH7,CH8
R li NPM
LDO UVP VOUTX<12.5%*VOUTXser | PMOS Off eset by toggling ONPMU
Or 12C Control
CH9 Current Limit PMOS current>150mA PMOS current<150mA
RTCLDO
Thermal TSD Junction Temp. >150°C IC shutdown Reset by toggling ONPMU
Ver:1.1 TEL: 886-3-5788833
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WAKE UP

G2206B 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 satwake
and Tpevinwake after BAT or VIN voltage reaching its threshold voltage to eliminate any chattering on the input.

VINwake

>3.8V
VIN
BATwake
>3.0v
BAT
Virrin
>1.4V -
ONPMU
e S [ o -
WAKE
TocLeatwake DOLVINWAKE Tocueapwake
=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 > VINyvio
¢ Vuin > Vear+VINaspy
¢ Vuin < VINovp

The condition of Vyy > VeartVINaspn iS asserted with deglitch time Tjpgoop (=1.875mS). After the condition is
asserted, a deglitch time Tyg vin (F30mS) is inserted.

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

VINovp-350mV

VBAT+150mV

VINuvio
(=3.3V)

VIN

PG

Tpcodp=1.875mS Tvinovp=50US Tipcoop=1.875mS Trno_vin=30mS

VIN Over-Voltage Protection (OVP)

The G2206B Li-ion charger accepts VIN input voltage up to 28V without damage. When VIN>VINgyp 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.

Ver:1.1 TEL: 886-3-5788833
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VIN Under-Voltage Lockout (UVLO)

The G2206B 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<VINyy.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_scp, the Q2 FET that connects BAT to SYS is turned OFF and the internal recovery timer is start. After the time
tsvs_scp 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<Tsys_sc2 t=Tsvys_sc2 t=Tsvs_sca_r t=Tsvs_sc2 t=Tsvs_sc2_r t&Tsvs_scz
Q2 Status
Q2 ON Q2 OFF Q2 ON >< Q2 OFF Q2 ON

Dynamic Power Path Management

VIN-DPM mode is utilized in G2206B 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 G2206B 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 Vpepy (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 Vgys,, 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.

Ver:1.1 TEL: 886-3-5788833
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1300mA

1000mA
(VIN current limit)

500mA
(Battery Charging
Current)

vy

leat

Isvs

-300mA

DPPM Mode Battery Supplement Mode DPPM Mode

Vsys 4.9V

4.25V

Vear

Vpar-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 G2206B 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'bO0.

oAT BAT
° l 4
sYS
Li-ion Battery -
: = vP 3.3V
.
RDOWN
~— T
: NTCR Eg 77%172% VP o
© 190kohm/10koh — =
' T
............... 67%/63% VP >ﬂ¢
— - Deglitch TS_METER :
Circuits Encoder TS_METER([2:0]
= > T
36%/35% VP R
— +
> T
29%/27% VP o
— +
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After the battery is installed and the G2206B 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 (Vcop 10 Vyor), charging is suspended
and the safety timer maintain their values but suspend counting.

The G2206B 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 Vwarm, @nd Vot to Vivarw) €an be
controlled by I2C. See in detail at I2C Register Function Table.

The G2206B supports 100k and 10k NTC thermistor, and the suggested Ryp and Rpown resistor values are as
below:

NTC Thermistor Rup () Rpown (€2)
10K 11K 1K
100K 117K 26K
Ver:1.1 TEL: 886-3-5788833
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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

/ N\ FAULT
Standby Mode
JCHG=/CHG2=Hi-Z Flash /CHG, /ICHG2

> < in 4H
Reset Safety Timers n #hz
A A
NO
Vear+DVason<VIN<Vovio
YES NO
v
Power Good _
PGOOD=1b1 NO_BAT=1
NO
TS<90%xVP
YES
v
Safety Timers are Battery Installed
suspended Detection
A |
NO_BAT=0
NTC Thermistor Detection
10kW or 100kW
YES
arging Enabled?
/ENCH=0 ?
YES
v
Start Battery Charging
Flash /CHG at 0.5Hz
/CHG2=Low
N V100_cotp<TS<Vro0_HoT
YES NO
Pre-charge state Timer
Vear<VpRrecHG YES»| Start Tprecqg Timer PER)E(CTT(';aﬁOn YES—
lche=0.1XlrasTcHa P
Fast-charge state Timar
NO——» Start TFASTCHG Timer FAES)IC;:'ZHOFI YES——
Icha=lrasTcHa P
NO
v NO
Charge-done state
Vear<VReg-DVRrecha < /CHG=/CHG2=Hi-Z «YE
\/ lcna=0
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In the pre-charge phase, the battery is charged at with the pre-charge current (Iprechc). The battery is charged with
the fast-charge current (Icyg) when the battery voltage is higher than Vpgecrs. As the battery voltage reaches
Veatrec): 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 l1ggy, 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
4  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, @
new charging cycle is start.

Safety Timer

The G2206B 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 G2206B 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 THMsp(155°C typ.) in some
cases, the FET Q1 connects VIN to SYS is turned OFF, and G2206B charger enters Battery Supplement Mode to
ensure that the battery powers the load on SYS.

/ICHG 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 CHGSTENZ2 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
Ver:1.1 TEL: 886-3-5788833
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/INT, Interupt Signal
The G2206B 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, Vwarm: Vot 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
Temperature
60°C
45°C
10°C
0°C
Register A9.INT is written 1'b0
NO_BAT
EOC
PGOOD
THR
ISAFE
DPM
/INT i 1
¢ © ® Register AG.INT is written 160
Ver:1.1 TEL: 886-3-5788833
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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 G2206B 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

[ e

TQFN5X5-40 Board Information
Board Material FR4
Size 90mmx90mm
Board Thickness 1.6mm
Layers 4
Copper Thickness 2 0z.
Ver:1.1 TEL: 886-3-5788833
Feb 22, 2021 http://www.gmt.com.tw

43



Global Mixed-mode Technology
Package Information
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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
0.40 BSC 0.0157 BSC
0.35 | 0.40 0.45 0.0138 0.0157 0.0177
Taping Specification
O O O O O
. . PACKAGE Q'TY/REEL
O TQFNS5X5-40 3,000 ea
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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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