Global Mixed-mode Technology

7+3 Channels PMIC

Features General Description

= 3.0V ~ 5.5V Input Voltage Operation The G2249 provide a complete power supply solution

= 95% Efficient DC/DC Converter for handsets or data card. It contains 7 dc/dc

= Built-in 7-ch synchronous buck converter, 3-ch converters and 3 LDOs to power each critical blocks of
LDOs mobile phone, and is optimized for maximum battery

" Féizks and LDOs can be set to lower IQ at low life, featuring a low ground current when in standby

= Buck2, Buck3, Buck5 and Buck6 Supports DVS mode operation. All channels DC/DC converters
Function operate at one fixed frequency of 3.0MHz or 1.5MHz
Built-In Power ON/OFF Sequence for PMU to optimize size, cost, and efficiency. All Synchronous
Built-In Short Circuit Protection (SCP), Under converters operate at pulse skipping mode at light load.
Voltage Protection (UVP), and cycle-by cycle The G2249 features a I°C compatible interface.
current limit for DC/DC Converters

" I_ZDOs are Programmable to Voltage Options by The G2249 is available in TQFN5X5-40 package.
I‘C

Built-In Thermal Shutdown Function
Built-In VCC OVP Function

Applications
TQFN5X5-40 Package .
Q 9 = Mobile Handsets
= TV Dongle
=  Smart Phone
m  Set Top Box
Ordering Information
ORDER TEMP. PACKAGE
NUMBER MARKING RANGE (Green)
G2249RG1U 2249 -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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G2249 TQFN5X5-40
Note: Recommend connecting the Thermal Pad to the Ground for llent power dissipation.
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Absolute Maximum Ratings
VCC, VIN1, VIN2, VIN3, VIN4, VIN5, VING, VIN7,

LDOIN2,LDOIN3 .. ............... -0.3V to +6.3V
DCDC1, bCDC2, DCDC3, FB4, DCDC5, DCDCE6,
DCDC7, VORTC, LDO2,LDOS . .. . .. -0.3V to +6.3V
LX1, LX2, LX3, LX4, LX5, LX6, LX7 ...-0.3V to +6.3V
OtherPins ....................... -0.3V to +6.3V
Thermal Resistance Junction to Ambient, ( 8 )

TQFNSX5-40 . . .. ... TBD

Continuous Power Dissipation (T,=25°C)

TQFNSX5-40. . . . ... TBD
Thermal Resistance Junction to Case, (0 i)

TQFNSX5-40 . . . .. ... TBD
Operating Ambient Temperature .-35°C to 85°C
Storage Temperature Range. . . . . . -55°C to +150°C
Reflow Temperature (soldering, 10 sec) . . . . . 260°C
ESDHBM). . . ..o 2KV
ESDIMM) . ... 200V

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.

Electrical characteristics

(VCC=VINx=LDOINx=5V, T,=25°C, unless otherwise specified)

PARAMETER | symBoL | CONDITIONS | MIN | TYP | MAX | UNIT
GENERAL
VCC Operating Voltage for PMU Vyce pmu 2.8 - 5.5 V
VIN Operating Voltage for DCDCx Vyinx 2.8 - 5.5 V
VCC Over Voltage threshold Vyce_ovio [VCC rising 5.75 6.0 6.25 \Y
VVCC Under Voltage threshold Vvee_uvio |VCC rising - 3.15 --- \
VVCC Under Voltage Hysteresis Vvce_uvionys - 200 - mV
ALL converters enter ECO mode,
PMU Stand-by Supply Current lvee and without loading current. --- - 200 uA
OSCILLATOR
Frequency Fose DCDC1, DCDC3~7 2.4 3.0 3.6 MHz
DCDC2 1.2 1.5 1.8 MHz
DCDC1 Buck Converter
Soft-Start Internal SS CH1 -—- 2 -—- mS
VO1 regulation voltage accuracy %VO1 -1.5 -—- 1.5 %
Load Regulation AVoiioa |FPWM - 0.5 - %
Maximum Duty Cycle Dimaxi --- 100 --- %
VIN1 Leakage Current lvni ik [Vixa=0V, VIN1=5.0V - 1 5 HA
LX1 Leakage Current lix1 1k Vix1=5.0V - 1 5 MA
. ) Ron1-P --- 150 ---
Switch ON Resistance mQ
Ron1-N - 120 -
Peak Current Limit lum cH1 2.5 2.8 - A
Under Voltage Protection Threshold %Vuve ci1 |Ratio=Vyyvp/Vour --- 75 --- %
DCDC2 Buck Converter
Soft-Start  Internal SS CH2 - 2 - mS
VO2 regulation voltage accuracy %VO2 15 — 1.5 %
Load Regulation AVoziomo |FPWM — 0.5 — %
Maximum Duty Cycle Dmax2 . 100 . %
VIN2 Leakage Current lvnz 1k [Vixe=0V, VIN2=5.0V --- 1 5 A
LX2 Leakage Current lixo 1k Vixo=5.0V - 1 5 pA
Switch ON Resistance Ron2-P — 80 — mQ
Ron2-N - 35 -
Peak Current Limit ILim cH2 3.6 4.0 - A
Under Voltage Protection Threshold AVuve ci2  |AVuve cio=VOUTser-VOUTyyp - 100 - mV
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Global Mixed-mode Technology

Electrical characteristics (continued)

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX | UNIT
DCDC3 Buck Converter
Soft-Start _ Internal SS_CH3 o 2 - mS
VO3 regulation voltage accuracy %VO3 15 — 15 %
Load Regulation AVosionn |FPWM — 0.5 — %
Maximum Duty Cycle Drmaxa - 100 - %
VIN3 Leakage Current lving 1k [Vixs=0V, VIN3=5.0V --- 1 5 PA
LX3 Leakage Current lixs ik |Vixs=5.0V - 1 5 A
. ) Ron3-P - 150 -
Switch ON Resistance mQ
Ron3-N - 90 -
Peak Current Limit lum cHa 2.5 2.8 - A
Under Voltage Protection Threshold AVuve crs |AVuve cHs3=VOUTser-VOUT e - 100 - mV
DCDC4 Buck Converter
Soft-Start Internal SS CH4 -—- 2 -—- mS
FB4 pin regulation voltage Vega 0.788 0.80 | 0.812 V
Load Regulation AVrgaioan |FPWM - 0.5 - %
Maximum Duty Cycle Dinaxa - 100 - %
VIN4 Leakage Current lving 1k [Vixa=0V, VIN4=5.0V - 1 5 A
LX4 Leakage Current lixa ik |Vixa=5.0V -—- 1 5 A
. ) Ron4-P == 150 ---
Switch ON Resistance mQ
Ron4-N --- 120 -
Peak Current Limit lLm cHa 2.5 2.8 - A
Under Voltage Protection Threshold %Vuve cia |Ratio=Vyve/Vour --—- 87.5 --- %
DCDC5 Buck Converter
Soft-Start  Internal SS CH5 --- 2 - mS
VOS5 regulation voltage accuracy %VO5 -1.5 -—- 1.5 %
Load Regulation AVosioan |FPWM — 05 — %
Maximum Duty Cycle Dinaxs --- 100 --- %
VIN5 Leakage Current luns 1k [Vixs=0V, VIN5=5.0V --- 1 5 A
LX5 Leakage Current lixs 1k |Vixs=5.0V --- 1 5 pA
Switch ON Resistance RonS-P — 150 — mQ
Ron5-N - 120 -
Peak Current Limit ILim cHs 2.5 2.8 - A
Under Voltage Protection Threshold AVuve crs |AVuve cis=VOUTser-VOUT e - 100 - mV
DCDC6 Buck Converter
Soft-Start _Internal SS_CH6 - 2 - mS
VOB6 regulation voltage accuracy %VO6 15 - 15 %
Load Regulation AVosiono |FPWM - 0.5 — %
Maximum Duty Cycle Drmaxe - 100 - %
VING Leakage Current lvine e [Vixg=0V, VING=5.0V - 1 5 A
LX6 Leakage Current lixe ik |Vixe=5.0V - 1 5 A
. ) Ron6-P o 150 —
Switch ON Resistance mQ
Ron6-N - 60 -
Peak Current Limit lum cHe 2.5 2.8 - A
Under Voltage Protection Threshold AVuve crs | AVuve cHe=VOUTser-VOUT e - 100 - mV
DCDC7 Buck Converter
Soft-Start Internal SS CH7 -—- 2 -—- mS
VO7 regulation voltage accuracy %VO7 15 — 15 %
Load Regulation AVo7ioao |FPWM - 0.5 - %
Maximum Duty Cycle Drmaxz - 100 - %
VIN7 Leakage Current lvinz e [Vixz=0V, VIN7=5.0V --—- 1 5 A
Ver: 0.2
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Electrical characteristics (continued)

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNIT
LX7 Leakage Current lixz ik |Vixr=5.0V -—- 1 5 A
. ) Ron7-P o 150 —
Switch ON Resistance mQ
Ron7-N --- 120 -—-
Peak Current Limit lum cH1 2.5 2.8 - A
Under Voltage Protection Threshold %Vuve o1 |Ratio=Vyve/Vour --—- 87.5 --- %
RTCLDO
Input voltage range Vunrre  |VCC 3.0 - 5.5 V
Standby current lo ke [Vvece=3.7V - 5 8 A
Output voltage Vrrco 10=0.1mA, VORTC=4'b0000 - 1.8 - \Y
Dropout Voltage Vpo1 rrc |[10=50mA, VORTC=4'b0000 --- --- 800 mV
Vpoz rrc [10=10mA, VORTC=4'b0000 --—- --- 150 mV
Maximum Output Current Vvcc=4.2v, RTCOUT=95%*Vset 60 - 200 mA
LDO2
Input voltage range Vioonz |LDOIN2 2.8 - 5.5 V
Soft-Start Internal SSipo2 - 2 - mS
Output Voltage accuracy %Vino2 [l0=100mA -1.5 - 1.5 %
Continuous output current at ECO mode lo2 Eco - - 5 mA
LDO Input Current I bomnz lo=0mA, Normal mode - - 32 A
lioomnz eco |lo=0mA, ECO mode - - 8 pA
Vpowpoz  |10=300mA, Normal mode - 200 400 mV
Dropout Voltage
Vboiipoz  |10=50mA, Normal mode 35 70 mV
Output current limit lumpoz  |LDOIN2>LDO2+1.0V, Normal mode 550 600 -—- mA
LDO Load Regulation %LD, LDOIN2>LDO2+1.0V, Normal mode . . 1 o
lo=1mA~200mA
Short Circuit Protection threshold %VscpLpoz |Ratio=Vscp/Vour - 12.5 - %
Ripple Rejection PSRR, |- |0Hz~3kHz, [0=100mA, 65 | — | dB
Normal mode
Output Noise Voltage f=10Hz~100kHz, Normal mode - 45 - uVrms
o Minimum wait time to draw full
ECO exit time leeco | rrent after leaving ECO mode B o 50 uS
LDO3
Input voltage range Vioons  |LDOIN3 2.8 --- 5.5 V
Soft-Start _ Internal SSibos --- 2 --- mS
Output Voltage accuracy %Vipos [l0=100mA -1.5 - 1.5 %
Continuous output current at ECO mode los Eco - - 5 mA
I boina lo=0mA, Normal mode - - 32 pA
LDO Input Current luoons eco_|10=0mA, ECO mode — | - | 8 | pA
Vpowoos  |10=300mA, VCC=3.7V, Normal mode -—- 200 400 mV
Dropout Voltage
VpoLpos  |10=50mA, VCC=3.7V, Normal mode 35 70 mV
Output current limit limpos  |LDOIN3>LDO3+1.0V, Normal mode 550 600 -—- mA
LDO Load Regulation %LD; LDOIN3>LDO3+1.0V, Normal mode . . 1 %
10=1mA~200mA
Short Circuit Protection threshold %VscpLpos |Ratio=Vscp/Vour - 12.5 - %
Ripple Rejection PSRR, |- |0Hz~3kHz, 0=100mA, 70 | — | dB
Normal mode
Output Noise Voltage f=10Hz~100kHz, Normal mode - 45 - UVrms
" Minimum wait time to draw full
ECO exit time las eco current after leaving ECO mode B B 50 uS
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Electrical characteristics (continued)

PARAMETER | SYMBOL | CONDITIONS MIN | TYP | MAX | UNIT
Protection
UVP Protection Fault Delay to Faut |DCDC1~DCDC7 128 - - mS
Thermal Shutdown Detect Tso - 150 — °c
Thermal Shutdown Hysteresis ATsp - 20 — °c
Control Signal
Logic-Input Threshold Vrn High threshold 14 - - V
fg\éVSRE(i—I;I_MODE, /PWRKEY, /SLEEP and VoL Low threshold . . 0.5 v
Pull High Resistance
(PWRON_MODE, /PWRKEY, /SLEEP and Rpn - 100 - KQ
/RESET)
gﬁ;g;;TN?rgtpUt Low Voltage VobLow |lsink=5mA, Vycc=3.7V - - 100 mV
ﬁ)jp\);; g[r)a.l/r;N(_)rL)Jtput Leakage Current oo |Vop=5V . . ] WA
PWRGD Delay Time trOLY PWRGD - 8 — msS
Re-start up Delay Time toLy rReoOOST == 1 --- Sec
SMBus Interface
Logic Input High Voltage Vin SCL, SDA 1.4 --- --- Vv
Logic Input Low Voltage Vi SCL, SDA --- --- 0.5 \%
Logic Input Current Logic inputs forced to VCC or GND -2 --- 2 A
SMBus Input Capacitance SCL, SDA - 5 - pF
Fast mode - - 400 kHz
SMBus Clock Frequency fscL High-speed mode, load 400pF max - - 1.7 MHz
High-speed mode, load 100pF max -—- -—- 3.4 MHz
SCL Clock Low Time tLow Fast mode 13 — — us
SCL Clock High Time tHiGH Fast mode 0.6 — - us
SDA Setup Time tsu:par  [Fast mode 100 --- --- nS
SDA Hold Time tuo.par  |Fast mode 0 - 0.9 uS
Bus-Free Time from START and STOP taur Fast mode 1.3 - - usS
Hold Time Repeated START Condition tup:sta  |Fast mode 0.6 - -—- us
Setup Time Repeated START Condition tsu: sta |Fast mode 0.6 - -—- us
Setup Time for STOP Condition tsusto  [Fast mode 0.6 - - uS
Rise Time of SCL/SDA signals tr 10% to 90% points 20 == 300 nS
Fall Time of SCL/SDA signals t 90% to 10% points 20 --- 300 nS

Minimum Footprint PCB Layout Section

K— 5.7mm
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Pin Description

Pin No Pin Name Function

1 PWRON_MODE [ Power ON/OFF Mode Select Pin. MODE=0: Mode1, MODE=Floating: Mode2.
2 VORTC LDO Output of RTC LDO. Bypass this pin to ground with a 2.2uF ceramic capacitor.
3 VCC IC Power Supply Input pin. Bypass with a 10uF or greater ceramic capacitor.
4 LDO3 LDO Output of LDO3.
5 LDOIN3 Power Input of LDO3.
6 VBG 1.23v Reference Voltage Output. Bypass this pin to ground with a 0.1uF ceramic capacitor.
7 LDO2 LDO Qutput of LDO2.
8 LDOIN2 Power Input of LDO2.

9,10 NC No Connection

11,12 LX2 Inductor switch node of DCDC2 Buck Converter.
13 VIN2 Power Input of DCDC2 Buck Converter.
14 DCDC2 Sensing Input of DCDC2 Buck Converter’s output voltage.
15 /PWRKEY Power on/off key. Internal pull high to VCC.
16 DCDC3 Sensing Input of DCDC3 Buck Converter’s output voltage.
17 VIN3 Power Input of DCDC3 Buck Converter.
18 LX3 Inductor switch node of DCDC3 Buck Converter.
19 SCL Clock Input PIN of I°C interface.
20 SDA Data Input PIN of I°C interface.
21 LX4 Inductor switch node of DCDC4 Buck Converter.
22 VIN4 Power Input of DCDC4 Buck Converter.
23 PWRGD Indicator of PMU power on/off with open drain output.
24 FB4 Feedback Input of DCDC4 Buck Converter.
25 DCDC5 Sensing Input of DCDC5 Buck Converter’s output voltage.
26 VINS Power Input of DCDC5 Buck Converter.
27 LX5 Inductor switch node of DCDC5 Buck Converter.

28,29 LX6 Inductor switch node of DCDC6 Buck Converter.
30 VING Power Input of DCDC6 Buck Converter.
31 DCDC6 Sensing Input of DCDC6 Buck Converter’s output voltage.
32 /INT Interrupt Indicator with open drain output.
33 /RESET RESET PIN of G2249. Internal pull high to VCC.
34 LX1 Inductor switch node of DCDC1 Buck Converter.
35 VIN1 Power Input of DCDC1 Buck Converter.
36 DCDCA1 Sensing Input of DCDC1 Buck Converter’s output voltage.
37 /SLEEP SLEEP mode control pin. Internal pull high to VCC.
38 DCDC7 Sensing Input of DCDC7 Buck Converter’s output voltage.
39 VIN7 Power Input of DCDC7 Buck Converter.
40 LX7 Inductor switch node of DCDC7 Buck Converter.
Ep VSSA, VSSD, All converters’ power ground and chip analog ground.

PGNDX For good thermal dissipation, connect EP to the power and analog ground plane.
Ver: 0.2
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Block Diagram & Application Circuit
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Global Mixed-mode Technology
I2C Interface

G2249 12C slave address=7'b0010010. The write or read bit stream (N=1) is shown below:

[] Driven by Master Start
[[] Driven by G2249 [P] Stop

Repeat Start

Read N bytes from G2249
[~ Slave Address Address=m [~ Slave Address Data for Address=m

[sJo0 17070 170J0JA] RegisterAddress: [A[Sf[0 011:0:0 1:0]1
RW RW

Data for Address=(m+N-1)

"""""""""

Data for Address=(m+1)

Write N bytes to G2249 MSB
[ Slave Address — Address=m Data for Address=m Data for Address=(m+1)

[s[oi0:170 0.1 0]0JA] [RegisterAddress ' [Afuss ' Dafat ' ‘ss]A] | | Data2 ELSB.—‘

RAW

L Data for Address=(m+N-1)

44444444 |MSBE Daﬁa N ;LSB .E‘

Ver: 0.2
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Global Mixed-mode Technology

I2C Register Map

ADDR Byte Name Data
b7 b6 b5 b4 b3 b2 b1 b0
Meaning INT PWRKEY |PWRKEY LP |PWRKEY IT
0x00 INTR Default 0 0 0 0
Read/Write R/W R R R
NTR Meaning P"\;'VA:;EY MASK LP | MASK_IT
0x01 _MASK Default 0 0 0
Read/Write R/W R/W R/W
Meaning LPOFF_TO_ | ENLPOFF TIME_IT[1:0] TIME_LP[1:0] TIME_LPOFF[1:0]
0x02 PWRKEY DO
CONTROL Default 1 1 0 0 1 1 1 1
Read/Write RIW RIW RIW RIW RIW RIW RIW RIW
Meaning ERRDCT ERRDC2 ERRDC3 ERRDC4 ERRDC5 ERRDC6 | ERRDC?
oxp3 | DCDC Faul Default 0 0 0 0 0 0 0
Status Read/Write R R R R R R R
Meaning ERRLDO2 | ERRLDO3
oxo4 | LDOFaul Default 0 0
Status Read/Wiite R R
s Meaning SOFTOFF RST ERR FSEL VORTC[3:0]
0x05 Y Default 0 0 0 0 0 0 0
- Read/Wiite RIW RIW RIW RIW RIW RIW RIW
DCDC Meaning ONDC1 ONDC2 ONDC3 ONDC4 ONDC5 ONDC6 ONDC7
0x06 _ONOFF Default 1 1 1 1 1 1 0
CONTROL Read/Wiite RIW RIW RIW RIW RIW RIW RIW
0O Meaning ONLDO2 | ONLDO3
0x07 _ONOFF Default 1 1
CONTROL Read/Write RIW RIW
DCDC Meaning | ENDIS DC1__| ENDIS DC2__| ENDIS DC3__| ENDIS_DC4 | ENDIS_DC5__|ENDIS DC6__|ENDIS_DC7
0x08 _DISCHG Default 1 1 1 1 1 1 1
CONTROL Read/Wiite RIW RIW RIW RIW RIW RIW RIW
DO Meaning ENDIS L2 | ENDIS L3
0x09 _DISCHG Default 1 1
CONTROL Read/Write RIW RIW
bC1DC2 Meaning DC1_NRMMODE[1:0] DC1_SLPMODE[1:0] DC2_NRMMODE[1:0] DC2_SLPMODE[1:0]
0X0A _MODE Default 0 0 1 0 0 0 1 0
CONTROL Read/Write RIW RIW RIW RIW RIW RIW RIW RIW
DCanc4 Meaning DC3_NRMMODE[1:0] DC3_SLPMODE[1:0] DC4_NRMMODE[1:0] DC4 SLPMODE[1:0]
0x0B _MODE Default 0 0 1 0 0 0 7 0
CONTROL Read/Wiite RIW RIW RIW RIW RIW RIW RIW RIW
DC5DC6 Meaning DC5_NRMMODE[1:0] DC5_SLPMODE[1:0] DC6_NRMMODE[1:0] DC6_SLPMODE[1:0]
0x0C _MODE Default 0 0 1 0 0 0 1 0
CONTROL Read/Write RIW RIW RIW RIW RIW RIW RIW RIW
oer Meaning DC7 NRMMODE[1:0] DC7_SLPMODE[1:0]
0x0D _MODE Default 0 0 1 0
CONTROL Read/Write R/W R/W R/W R/W
LDO2LDO3 Meaning LDO2_NRMMODE[1:0] LDO2_SLPMODE[1:0] LDO3_NRMMODE[1:0] LDO3_SLPMODE[1:0]
0X0E _MODE Default 0 0 1 0 0 0 1 0
CONTROL Read/Wiite RIW RIW RIW RIW RIW RIW RIW RIW
Meaning VODC1_NRM[3:0]
O0XOF NDRCMDVC(;LT Default 1 0 1 1
- Read/Write RIW RIW RIW RIW
Meaning VODC2_NRM[4:0
0x10 NDRCJ’VCSLT Default 1 0 0 0 0
- Read/Write R/W R/W R/W R/W R/W
Meaning VODC3_NRM[4:0
0x11 NDRﬁfgLT Default 1 0 0 0 0
- Read/Write RIW RIW RIW RIW RIW
Meaning VODC5_NRM[4:0
0x12 NDR(;’\;IDVCOELT Default 1 0 0 0 0
- Read/Write RIW RIW RIW RIW RIW
Meaning VODC6_NRM[4:0
0x13 NDRCJ’VCSLT Default 1 0 0 0 0
- Read/Write R/W R/W R/W R/W R/W
Meaning VODC7_NRM[3:0]
0x14 NDRCJ’\fgLT Default 1 1 1 1
- Read/Write RIW RIW RIW RIW
Meaning VOLDO2_NRM[3:0] VOLDO3_NRM[3:0]
0x15 NRLSSOLT Default 0 1 1 1 1 7 0 0
- Read/Wiite RIW RIW RIW RIW RIW RIW RIW RIW
Ver: 0.2
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Global Mixed-mode Technology

I2C Register Map (continued)

ADDR Byte Name Data
b7 b6 b5 b4 b3 [ b2 [ bl [ b0
Meaning VODC1_SLP[3:0]
0x16 bebet Default 1 0 1 1
_SLPVOLT
Read/Write R/W R/W R/W R/W
beDC2 Meaning VODC2_SLP[4:0
0x17 _SLPVOLT Default 1 0 0 0 0
Read/Write R/W R/W R/W R/W R/W
beDC3 Meaning VODC3_SLP[4:0
0x18 SLPVOLT Default 1 0 0 0 0
- Read/Write R/W R/W R/W R/W R/W
beDCS Meaning VODC5_SLP[4:0]
0x19 SLPVOLT Default 1 0 0 0 0
- Read/Write R/W R/W R/W R/W R/W
Meaning VODC6_SLP[4:0
0x1A ;’SR/%GLT Default 1 0 0 0 0
- Read/Write R/W RW R/W R/W R/W
Meaning VODC7_SLP[3:0]
0x1B SDL‘;'?XT Default 1 1 1 1
- Read/Write R/W R/W R/W R/W
Meaning VOLDO2_SLP[3:0] VOLDO3_SLP[3:0]
0x1C B Default 0 1 1 1 1 1 0 0
- Read/Write RW RW R/W RW RW R/W R/W RW
Meaning CHIP_ID[5:0]
0x1D CHIP_ID Default 1 1 0 0 0 1
Read/Write R R R R R R
Meaning VERSION[3:0]
Ox1E VERSION Default 0 0 0 0
Read/Write R R R R
Meaning TM[5:1]
O0xF1 GMT Testing Default 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W
Ver: 0.2
May 03, 2018

10



BUTEHSZ

Global Mixed-mode Technology

G2249

I2C Register Reset Conditions

ADDR. Register Function Rest Condition
) VCC<3.0V, or the power-off reset pulse.
0x00 Interrupt Registers )
Also reset by reading them
0x02 Power-key IT/LP/LPOFF Registers VCC<3.0V, or the power-on leading pulse

0x03,0x04,0x05[5]

DCDC&LDO Fault Status VCC<3.0V or 0x05[5] is written to 1

0X05[7]

SOFTOFF VCC<3.0V, or the power-on leading pulse

0x08,0x09

DCDC and LDO

) ) VCC<3.0V, or the power-on leading pulse
enable discharge Registers

Other Registers

VCC<3.0V, or the power-off reset pulse.

I2C Register Function Table

Interrupt and Status

ADDR Data Bit Data Name Function Description
INT is used to control the output status of /INT pin. When interrupt events happen, /INT pin goes
low and this bit is set to 1’b1. After Micro-processor write the bit to be 1°b0, /INT pin goes to high-Z
state.
0x00 b7 INT INT /INT Pin Status
0 Hi-Z
1 Low
0x00 b5 PWRKEY PWRKEY is used to record the /PWRKEY pin status has changed since last read.
PWRKEY_LP is used to record the /PWRKEY pin long press status. PWRKEY_LP is reset to 0
when this byte is read each time. This bit is also reset to 0 at each /PWRKEY pin falling edge or
VCC plug-in/out.
0x00 b4 PWRKEY_LP PWRKEY LP T>Topwrkevip
0 NO
1 YES
PWRKEY_IT is used to record the /PWRKEY pin falling status. PWRKEY_IT is reset to 0 when
this byte is read each time. This bit is reset to 0 at each /PWRKEY pin falling edge or VCC
plug-in/out.
0x00 b3 PWRKEY_IT PWRKEY_IT T>TapwRKEYE
0 NO
1 YES
MASK By writing 1'b1 to MASK_PWRKEY to disable asserting /INT low when the event of /PWRKEY pin
0x01 bS5 _PWRKEY is toggled low occurs.
By writing 1’b1 to MASK_LP to disable asserting /INT low when the event of /PWRKEY pin is
0x01 b4 MASK_LP toggled low with duration longer than TAPWRKEYLP occurs.
By writing 1’b1 to MASK_IT to disable asserting /INT low when the event of /PWRKEY pin is
0x01 b3 MASK_IT toggled low duration longer than TdbPWRKEYF occurs.

Software PMIC ON/OFF Control

ADDR Data Bit Data Name Function Description

0x05 b7 SOFTOFF Write 1 to SOFTOFF to perform power-off sequence when PMIC is in operation mode.
Ver: 0.2
May 03, 2018
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Global Mixed-mode Technology
Power-Key Function and Timing Control

ADDR Data Bit Data Name Function Description
Setting PMIC operating mode after it finishes power-off sequence caused by /PWRKEY pin long
pressed with duration longer than Tgpwrreyirore. Default=1'b1
LPOFF_TO :
0x02 b7 - - LPOFF_TO_DO PMIC operating mode
Do 0 Remain in shutdown mode
1 Re-startup by sequence
Enable PMIC shutdown when /PWRKEY pin long pressed with duration longer than TgpwrkeyLrore
defined by register TIME LPOFF[1:0]. Default=1"b1
0x02 b6 ENLPOFF T>TapwRKEYLPOFF PMIC shutdown
0 NO
1 YES
TIME_IT[1:0] is used to defined the /PWRKEY pin falling-edge de-bouncing delay time Tqopwrkeyr-
When /PWRKEY pin is toggled low with duration longer than Tg,pwrkevr, PMIC enters power-on
process and the register PWRKEY IT is 1’b1. Default=2’"b00
TIME_IT[1:0] TabPWRKEYE
TIME_IT
0x02 b5,b4 0 'O] 00 128mS
' 01 0.5S
10 1.0S
11 1.58
TIME_LPI[1:0] is used to defined the /PWRKEY pin long-press delay time TqpwrkevLp-
When /PWRKEY pin is toggled low with duration longer than TgpwrkevLp, the register PWRKEY_LP
is 1’b1. Default=2"b00
TIME_LP[1:0] TapwRKEYLP
TIME_LP —
0x02 b3,b2 » 0‘] 00 0.5S
' 01 1.0S
10 1.58
11 2.0S
TIME_LPOFF[1:0] is used to defined the /PWRKEY pin long-press delay time TapwrrevLrors-
When /PWRKEY pin is toggled low with duration longer than TgpwrkevLrorr, PMIC enters power-off
process. The function of /PWRKEY pin long-press delay to turn off PMIC can be inactive by writing
0 to the register ENLPOFF. Default=2"b00
0X02 b1 ,bO TlME,LPOFF TIME LPOFF[1 ZO] TdPWRKEYLPOFF
[1:0] 00 1.0S
01 2.0S
10 3.08
11 4.0S

Fault Status of DCDC Converters and LDOs

ADDR Data Bit Data Name Function Description

Record whether the UVP protection of DCDC1~DCDC?7 ever occurs respectively.

ERRDCx Protection Occurs
0x03 b7~b1 ERRDCX
0 NO
1 YES

Record whether the UVP protection of LDO2~LDO3 ever occurs respectively.

ERRLDOx Protection Occurs
0x04 b1~b0 ERRLDOXx
0 NO
1 YES
0x05 b5 RST_ERR | Write 1 to this bit to reset 0x03 and 0x04 to 0.

Ver: 0.2
May 03, 2018
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Global Mixed-mode Technology
ON/OFF Control of DCDC Converters and LDOs

G2249

ADDR Data Bit Data Name Function Description
DCDC1~DCDC?7 Enable Signal.
ONDCx DCDCx Status
0x06 b7~ b1 ONDCx 0 Shutdown
1 Operation
LDO2~LDO3 Enable Signal.
ONLDOx LDOx Status
0x07 b1~ b0 ONLDOXx 0 Shutdown
1 Operation
Discharge Function of DCDC Converters and LDOs
ADDR Data Bit Data Name Function Description
Enable DCDC output discharge function during PMIC in shutdown mode. Default=1'b1
DCDC converter still has discharge function during power-off procedure even this bit is written to 0
0x08 | b7~b1 | ENDIS_DCx ENDIS_DCx Discharge function
0 Disable
1 Enable
Enable LDO output discharge function. Default=1"b1
ENDIS Lx Discharge function
0x09 b1~ b0 ENDIS_Lx 0 Disable
1 Enable
Mode Control of DCDC1~DCDC7
ADDR Data Bit Data Name Function Description
Setting the operating mode of DCDC1~DCDC7 when /SLEEP pin is toggled high. Default=2"b00
0x0A o DCx_NRMMODE[1:0] DCDCx Operating Mode
X 00
Ox0B | b7.b6 | MODE Auto PWM/PSM with ECO
0x0C | b3b2 |~ o 01
0x0D [1:01 10 Force PWM
11 Auto PWM/PSM w/o ECO
Setting the DCDC1, DCDC2, DCDC3, DCDC5, DCDC6 and DCDC7s’ operating mode, and output
voltage configuration when /SLEEP pin is toggled low. Default=2’b10
0x0A D13 DCE~7 DCx_SLPMODE[1:0] DCDCx Operating Mode Output Voltage Configured by
0x0B | Db5b4 SLPMODE 00 Auto PWM/PSM w/o ECO VODCx_NRM[x:0]
0x0C 1 b1BO | 01 _ VODCx_NRM[x:0]
0x0D : Auto PWM/PSM with ECO
10 VODCx_SLP[x:0]
11 shutdown X
Setting the operating mode of DCDC4 when /SLEEP pin is toggled low. Default=2’'b10
DC4_SLPMODE[1:0] DCDC4 Operating Mode
bC4 00 Auto PWM/PSM w/o ECO
0x0B b1,b0 _SLPMODE 01
[1:0] 10 Auto PWM/PSM with ECO
11 shutdown
Ver: 0.2
May 03, 2018
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Global Mixed-mode Technology

G2249

Mode Control of LDO2,LDO3

ADDR Data Bit Data Name Function Description
Setting the LDOs’ operating mode and output voltage when /SLEEP pin is toggled high.
Default=2"b00
b7 b6 LDOx LDOx_NRMMODE[1:0] MODE Output Voltage
0x0E ’ _NRMMODE 00
b3,b2 Normal VOLDOX_NRM [3:0]
[1:0] 01
10 ECO VOLDOx_NRM[3:0]
11 Normal VOLDOx_NRM [3:0]
Setting the LDOs’ operating mode and output voltage when /SLEEP pin is toggled low,
Default=2"b10
LDOx LDOx_SLPMODE[1:0] MODE Output Voltage
ox0E | °P* | sLpmopE 00 Normal VOLDOX_NRM [3:0]
b1,b0 [1:0] 01 Normal VOLDOX_SLP [3:0]
10 ECO VOLDOX_SLP[3:0]
11 Shutdown X
Voltage Control of RTCLDO
ADDR Data Bit Data Name Function Description
Setting the output voltage of RTCLDO, Default=4’b0000
VORTC VORTC VORTC VORTC
VORTC VORTC VORTC VORTC
[3:0] [3:0] [3:0] [3:0]
0x05 b3~b0 VORTC[3:0] 1111 3.7V 1011 3.3V 0111 2.9V 0011 2.5V
1110 3.6V 1010 3.2V 0110 2.8V 0010 2.4V
1101 3.5V 1001 3.1V 0101 2.7V 0001 2.3V
1100 3.4V 1000 3.0V 0100 2.6V 0000 1.8V
Voltage Control of LDO2, LDO3
ADDR Data Bit Data Name Function Description
Setting the output voltage of LDO2,
VOLDO2 NRM/VOLDO2 SLP Default=4’b0111
VOLDO2 VOLDO2 VOLDO2 VOLDO2
VOLDO2 - LDO2 - LDO2 - LDO2 - LDO2
0x15 NRM[3:0] [3:0] [3:0] [3:0] [3:0]
oic | 7 | volpoz 111 2.5V 1011 1.7V 0111 1.2v 0011 0.95V
SLP[3:0] 1110 2.0V 1010 1.6V 0110 1.1V 0010 0.90V
1101 1.9V 1001 1.5V 0101 1.05V 0001 0.85V
1100 1.8V 1000 1.3V 0100 1.0V 0000 0.80V
Setting the output voltage of LDO3,
VOLDO3 NRM/VOLDO3 SLP Default=4’b1100
VOLDO3 VOLDO3 VOLDO3 VOLDO3
VOLDO3 - LDO3 - LDO3 - LDO3 - LDO3
ox15 NRM[3:0] [3:0] [3:0] [3:0] [3:0]
oxic | 2% | volpos 111 2.5V 1011 1.7V 0111 1.2V 0011 0.95V
SLP[3:0] 1110 2.0V 1010 1.6V 0110 1.1V 0010 0.90V
1101 1.9V 1001 1.5V 0101 1.05V 0001 0.85V
1100 1.8V 1000 1.3V 0100 1.0V 0000 0.80V
Ver: 0.2
May 03, 2018
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Voltage Control of DCDC1~DCDC7

ADDR Data Bit Data Name Function Description
Setting the output voltage of DCDC1 in Normal/Sleep mode, Default=4'b1011
VODCH1 voDC1 voDCH1 vVOoDC1
Yol Vo1 Yol Yol
VODC1 [3:0] [3:0] [3:0] [3:0]
0xOF b3~po | —NRMI3:0] 1111 3.7V 1011 3.3V 0111 2.9V 0011 2.5V
0x16 /VODCH 1110 3.6V 1010 3.2V 0110 2.8V 0010 2.4V
—SLP[3:0] 1101 3.5V 1001 3.4V 0101 2.7V 0001 2.3V
1100 3.4V 1000 3.0V 0100 2.6V 0000 2.2V
Setting the feedback reference voltage of DCDC2, DCDC3 and DCDCG6 in Normal/Sleep mode.
VOx=VFBx x1.125, Default=5’"b10000
VFBx=0.64V + 10mV x Value, VOx=0.72V + 11.25mV x Value, where Value is 5-bit binary code
FBDCX[4:0] VFBX VOX FBDCX[4:0] VFBX VOX
1111 0.95V 1.06875V 01111 0.79V 0.88875V
1110 0.94V 1.0575V 01110 0.78V 0.8775V
1101 0.93V 1.04625V 01101 0.77v 0.86625V
11100 0.92v 1.035V 01100 0.76V 0.855V
((J)Xli) VODG 11011 0.91V 1.02375V 01011 0.75V 0.84375V
X X
Ox13 NRM[4:0] 11010 0.90V 1.0125V 01010 0.74V 0.8325V
0x17 b4~b0 |~ o 1001 0.89V | 1.00125V 01001 073V | 082125V
0x18 _SLP4:0] 11000 0.88V 0.99V 01000 0.72v 0.81V
Ox1A 10111 0.87V 0.97875V 00111 0.71V 0.79875V
10110 0.86V 0.9675V 00110 0.70V 0.7875V
10101 0.85V 0.95625V 00101 0.69V 0.77625V
10100 0.84V 0.945V 00100 0.68V 0.765V
10011 0.83V 0.93375V 00011 0.67V 0.75375V
10010 0.82V 0.9225V 00010 0.66V 0.7425V
10001 0.81V 0.91125V 00001 0.65V 0.73125V
10000 0.80V 0.9v 00000 0.64V 0.72v
Setting the feedback reference voltage of DCDC5 in Normal/Sleep mode. VOx=VFBx x1.5,
Default=5'b10000
VFBx=0.64V + 10mV x Value, VOx=0.96V + 15mV x Value, where Value is 5-bit binary code
FBDCX[4:0] VFBX VOX FBDCX[4:0] VFBX VOX
1111 0.95V 1.425V o111 0.79V 1.185V
1110 0.94V 141V 01110 0.78V 147V
11101 0.93V 1.395V 01101 0.7V 1.155V
11100 0.92V 1.38V 01100 0.76V 1.14v
VODGS 11011 0.91V 1.365V 01011 0.75V 1.125V
0x12 NRM[4:0] 11010 0.90V 1.35V 01010 0.74V 1.1V
0x19 | b4~b0 NODCS 1001 089v | 1.335v 01001 073V | 1.005v
_SLP4:0] 11000 0.88V 1.32v 01000 0.72v 1.08V
10111 0.87V 1.305V 00111 0.71V 1.065V
10110 0.86V 1.29V 00110 0.70V 1.05V
10101 0.85V 1.275V 00101 0.69V 1.035V
10100 0.84V 1.26V 00100 0.68V 1.02v
10011 0.83V 1.245V 00011 0.67V 1.005V
10010 0.82v 1.23V 00010 0.66V 0.99V
10001 0.81V 1.215V 00001 0.65V 0.975V
10000 0.80V 1.2v 00000 0.64V 0.96V
Ver: 0.2
May 03, 2018
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0x14
0x1B

b3~b0

VODC7
_NRM[3:0]
/NODC7
_SLP[3:0]

Setting the output voltage of DCDC7 in Normal/Sleep mode, Default=4’b1111

VOoDC7 VODC7 VODC7 VODC7
Vo7 Vo7 Vo7 Vo7
[3:0] [3:0] [3:0] [3:0]
1111 3.3V 1011 1.7V 0111 1.2V 0011 0.95v
1110 2.8V 1010 1.6V 0110 1.1V 0010 0.90v
1101 1.9v 1001 1.5V 0101 1.0V 0001 0.85V
1100 1.8V 1000 1.3V 0100 1.0V 0000 0.80V

DCDC2 Operating Frequency Control

ADDR Data Bit Data Name Function Description
DCDC2 Operating Frequency Control. Default=1'b0
FSEL Frequency
0x05 b4 FSEL 0 1.5MHz
1 3.0MHz

Version Code of G2249

ADDR Data Bit Data Name Function Description
CHIP_ID . . e )
0x1D b5~b0 501 CHIP_ID[5:0] is the identification code of G2249, code=6’b110001
OX1E b3~b0 VERSION VERSION[3:0] is the version code of G2249
[3:0]
Ver: 0.2
May 03, 2018
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FUNCTION DESCRIPTION
PMU

The G2249 includes 7 DC/DC Converter, and 3 LDO regulators to generate a multiple-output power-supply

system.
Topolo Default Vour range Current ON/OFF Control
pology Vour ol 9 rating
3MHz Sync. 16-steps voltages from 2.2v to
DCDC1 v 3.3V P ) 9 2 2.0A Controlled by register bit ONDC1
Buck Converter 3.7v configured by I°C
32-steps DVS from 0.72v to
1.5MHz Sync. . .
DCDC2 0.9v 1.06875v 3.0A Controlled by register bit ONDC2
Buck Converter . 2
configured by I°C
32-steps DVS from 0.72v to
3MHz Sync. . .
DCDC3 0.9v 1.06875v 2.0A Controlled by register bit ONDC3
Buck Converter ) 2
configured by I°C
3MHz Sync. ) . . . .
DCDC4 1.8V Configured by FB4 pin resistors. 2.0A Controlled by register bit ONDC4
Buck Converter
32-steps DVS from 0.96v to
3MHz Sync. ) )
DCDC5 1.2V 1.425v 2.0A Controlled by register bit ONDC5
Buck Converter ) 2
configured by I°C
32-steps DVS from 0.72v to
3MHz Sync. . .
DCDC6 0.9v 1.06875v 2.0A Controlled by register bit ONDC6
Buck Converter ) 2
configured by I°C
DCDC7 3MHz Sync. 3.3V 16-steps voltages from 0.8v to 20A Controlled b ister bit ONDC7
Buck Converter ' 3.3v configured by I°C ) ontrolied by register bt
16-steps voltages from 1.8v to
LDO1 | RTCLDO 1.8V ps vottages Ire 50mA | Always ON
3.7v configured by I°C
16-steps voltages from 0.8v to
LDO2 | PMOS LDO 1.2V ps votiages Ire 600mA | Controlled by register bit ONLDO2
2.5v configured by I°C
16-steps voltages from 0.8v to . .
LDO3 NMOS LDO 1.8V ) 2 600mA | Controlled by register bit ONLDO3
2.5v configured by I°C

DCDC4 Output Voltage Setting

The output voltage of DCDC4 is decided according to the resistor Rp connecting between FB4 to converter’s
output voltage, and the resistor Rpy connecting between FB4 to ground. The suggesting resistance of Rpy is

160kQ2.
VIN4
Eﬂ . OVSUS_5V
4.7uF
ﬁé{ T
1uH
LX4 Vo4
Eﬂ =0.8*(1+Rup/Rpn)
10uF
I 10pF
FB4 Rue
<R—I 0.8V Ron
Ver: 0.2
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PMU Power ON/OFF Initiation (PWRON_MODE=0)
The following conditions are available to turn on the PMU of G2249:
> /PWRKEY pin is low-level pressed with duration longer than TawpwrkeYF
> After 1 second delay from shutdown of G2249 caused by /PWRKEY pin is long-long pressed with duration
longer than TapwrkevLporr, and register ENLPOFF=1'b1, LPOFF_TO_DO=1'b1.
> After 1 second delay from shutdown of G2249 caused by toggling /RESET pin low.
> The voltage applied in VCC pin is higher than Vycc_uviot+Vvee_uvionys (3.5V typ.)

The following conditions are available to turn off the PMU of G2249:
> /PWRKEY pin is low-level pressed with duration longer than TapwrkeviLporr (if ENLPOFF=1’b1)

> Write 1 to register SOFTOFF after PWRGD is turned high.

> /RESET pin is toggle low.

> Output voltage UVP of DCDC converters occurs with duration longer than 128mS
> G2249 thermal shutdown occurs.

IPWRKEY

/RESET U

reg_SOFTOFF

PWRKEY_IT b0 T61 X Th0 > b1 b0
PWRKEY_LP 1'b0 1'b1 1'b0
e o S/
Output JpoLy_pwrep=8mS
tou; ‘,REBOOST=1 S toLy_resoost=1S
PWRGD
TdbPWRONF Taopwrone=128mS/0.5S/1S/1.58

TepwronLp=0.58/15/1.58/28

TapwronLporr=1S/28/35/48

/INT
A A A
Register INT is written 10
PMU shutdown by /PWRKEY \
PMU PMU shutdown}y/ PMU start-up \/ long-long pressed Pg/l ri_ss'::;dﬁw';:grlf Sesc?r-\;U PMU shutdown by
Operation SOFTOFF=1/\\ by /PWRKEY pressed J\&re—stan up after 1 second gelay SOFTOFF=1
delay /
Ver: 0.2
May 03, 2018
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PMU Power ON/OFF Initiation (PWRON_MODE=Floating)
The following conditions are available to turn on the PMU of G2249:
> /PWRKEY pin is toggle low.
> After 1 second delay from shutdown of G2249 caused by toggling /RESET pin low.

The following conditions are available to turn off the PMU of G2249:
> Write 1 to register SOFTOFF after PWRGD is turned high.
> /RESET pin is toggle low.
> Output voltage UVP of DCDC converters occurs with duration longer than 128mS
> G2249 thermal shutdown occurs.

/PWRKEY U U U
/RESET U

reg_SOFTOFF

PMIC
Output ‘_tBDLY_PWRGD=8mS
toty_reBodeT=1S
PWRGD
/INT U
A
Register INT is written 1'b0
PMU shutdown PMU start-up PMU shutdown by : M/gvs\;;ig; Pg"gi?:?z:g#g/?s:;ﬁ? PMU shutdown by
by SOFTOFF=1 by /PWRKEY pressed SOFTOFF=1 Y ronted Ry SOFTOFF=1
Ver: 0.2
May 03, 2018
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PMU Power ON/OFF Sequence
When the power on condition is met, these DC/DC converters and LDOs start up in sequence. DCDC7 can start
up by writing 1 to register bit ONDC7 after DCDCA1 finishing startup process. After these converters finish power on
sequence, the open-drain output PWRGD is high with 8ms time delay from DCDC1 are power ready. When G2249
enter sleep mode controlled by toggling /SLEEP pin low, PWRGD pin keeps high, and all converters’ on/off mode
is according to the setting of SLPMODE[1:0].

VCC_UVLOHYS | - e
VCC

/SLEEP

DC1,DC2,DC4,DCS5,
DC6,DC7,LDO2 2b10 2b11 2610
SLPMODE[1:0]

ONDC7 160 1b1 2'b10

VORTC=1.8V
o TDLY=3nS

DCDC2=0.9V JGYFEmS TOLYZ0-gm

DCDC3=0.9V

DCDC6=0.9V TOLYZ0-gm
TOpYSpmS

DCDC5=1.2V @&Y/ms RS
TEJ.Y_=. mS

DCDC4=1.8V @»7/ S ToRY=3nS

LDO2=1.2V ToRY=3nS
TDHY_=% S

LDO3=1.8V

DCDC1=3.3V JBY5ms ToRY=3mS)

PWRGD (LG[roLY=EmS

TDI ‘V_=?’ 4mS

TDLY=2ms,
DCDC7=3.3V ¥

Ver: 0.2
May 03, 2018
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PMU Fault Protection

G2249 PMU provides VCC over voltage protection, over-current protection, under-voltage protection, short-circuit

protection, and thermal shutdown protection to achieve complete protection.

Prott;;::on Threshold Protection methods Reset Method
vce OVP VCC>6.0V IC shutdown Reset by the power- on/off
initiation conditions
Current Limit pMOS current>2.8A pMOS Off, (MOS on Automatic Reset at next cycle
bCDC1 IC shutdown if period Reset by the power- on/off
Buck UvP VOUT1<75%*VOUTser P nesel by the be
above 128ms initiation conditions
DCDC2 Current Limit pMOS current>4.0A pMOS Off, NMOS on Automatic Reset at next cycle
Buck UVP VOUT2< VOUTser-100mV IC shutdown if period .R«_e.se_t by the pgwer- on/off
above 128ms initiation conditions
DCDC3 Current Limit pMOS current>2.8A pMOS Off, NMOS on Automatic Reset at next cycle
Buck UVP VOUT3< VOUTser-100mV IC shutdown if period Rglse.t by the pgwer- on/off
above 128ms initiation conditions
Current Limit pMOS current>2.8A pMOS Off, (MOS on Automatic Reset at next cycle
bCDC4 IC shutdown if period Reset by the power- on/off
Buck uvP VOUT4<87.5%*VOUTser P Hesel by the pe
above 128ms initiation conditions
Current Limit pMOS current>2.8A pMOS Off, (MOS on Automatic Reset at next cycle
DCDCS IC shutdown if period Reset by the power- on/off
Buck uvP VOUT5< VOUTser-100mV P nese: by the pe
above 128ms initiation conditions
DCDCE Current Limit pMOS current>2.8A pMOS Off, (MOS on Automatic Reset at next cycle
Buck UVP VOUT6< VOUTser-100mV IC shutdown if period .R«_e.se_t by the pgwer- on/off
above 128ms initiation conditions
DCDC7 Current Limit pMOS current>2.8A pMOS Off, (MOS on Automatic Reset at next cycle
Buck UVP VOUT7<87.5%*VOUTser IC shutdown if period Rglse.t by the pgwer- on/off
above 128ms initiation conditions
Current Limit pMOS current>600mA pMOS current<450mA
LDO2 Reset by the power- on/off
LDO UVP LDO02<12.5%*LDO02ser | pMOS Off initiation conditions, or IC
ONLDO2 control
Current Limit nMOS current>600mA nMOS current<450mA
LDO3 Reset by the power- on/off
LDO UvP LDOO3<12.5%*LD003ser | nMOS Off initiation conditions, or I°C
ONLDO3 control
Thermal | TSD Junction Temp. >150°C IC shutdown Reset by the power- on/off
initiation conditions
Ver: 0.2
May 03, 2018
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Application Information

Inductor Selection
The inductor value is chosen based on the desired ripple current. Large value inductors lower ripple current. The
AlL is inductor peak-to-peak ripple current:

Al = Vour X(I_VOUT
Fow x L IN

.where Fsw is switching frequency.

A good rule between physical size and efficiency is to allow the peak-to-peak ripple current equal to 30% of the
maximum load current. The reasonable inductor current ripple is usually set as 20% to 50% of maximum output
current. The DC current rating of the inductor should be at least equal to the maximum load current plus half the
ripple current to prevent core saturation.

Al

IL,MAX = ILOAD,MAX + 2

Input Capacitor Selection

Because the input current to the step-down converter is discontinuous, a capacitor is required to supply the AC
current to the converter to maintain the DC input voltage. To prevent large voltage transients, a low ESR capacitor
sized for maximum RMS current must be used. The input capacitor is given by:

I LOAD

_ % Vour % [1 _ Vour J
Faw X AV} _RIPPLE,MAX Vin Vin

CIN,MIN

Output Capacitor Selection

The selection of Cout is driven by the required effective series resistance (ESR). Typically, once the ESR
requirement for Cout has been met, the RMS current rating generally far exceeds the Cout requirement. The
output ripple AVourt is determined by:

1
AV, - = Al Reep + —M
ouT L X[ EsR TR Foy % Cour )

For a fixed output voltage, the output ripple is highest at maximum input voltage since AlL increase with input
voltage.

Load Step Regulation

The max positive and negative steps in output load current, Alout, cause maximum output capacitor voltage
undershoots, AVsag, and overshoots, AVsoar, repsectively. They are limited by rate at which the output inductor
can supply or remove the new load current after the step. The change in current due to the step is initially removed
from or supplied to the output capacitor, until the inductor can fully supply the new load current. This is expressed
in the equations below:

L x (AI LOAD )2

V. =
S 2% Cour X (VIN,MIN X Dyax _VOUT)

L x (AI LOAD )2

2xCoyr xVour

VSOAR =
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Global Mixed-mode Technology

Setting the DCDC4 Output Voltage
The output voltage of DCDC4 is set by a resistive divider according to the following formula:

R
V,, =0.8x|1+—=%
o012

DN

To optimize transient response, a Cff value is chosen such that the gain and phase boost of the feedback
increases the bandwidth of the converter, while still maintaining an acceptable phase margin. Calculate the
appropriate capacitor in parallel with the high-side feedback resistor (Rup) to achieve this:

1

T 2xzxF, o xRy

Cer

The feedforward capacitor Cff provides an ac coupling path between VOUT and the FB pin which reduces the
output ripple. It is highly recommended to keep the Cff value in the range of 10pF.

VIN4
>< 4 -OVSUS_5V

VO4
=0.8*(1+Ruyp/Ron)

Cff=10pF
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Layout guidelines

Careful printed circuit layout is extremely important to avoid causing parasitical capacitance and line inductance.

The following layout guidelines are recommended to achieve optimum performance.

m Please the buck converter inductor close to the LX pin. Keep traces short, direct, and wide.

m Please ceramic bypass capacitors near the input/output pin.

m All feedback signal must first go through the regulator capacitors. Place feedback connection points near the
output capacitors and minimize the control feedback loop as much as possible to achieve the best regulation
performance.

Vo2
Top Layer PGND Layer Bottom Layer
CEEEE——
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G2249

PCB layout EVB Information

Mid-Layer 1(GND Plane)

EV2249 PCB Information
Board Material FR4
Size 74mmx67mm
Board Thickness 1.6mm
Layers 4
Copper Thickness 2 oz.
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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 -a- 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 3.20 3.30 3.40 0.1260 0.1299 0.1339
E1 3.20 3.30 3.40 0.1260 0.1299 0.1339
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
ollCHEEEE (
- -l O\ PACKAGE Q'TY/REEL
TQFN5X5-40 3,000 ea
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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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