BTN

Global Mixed-mode Technology

G2257

4+1 channels PMIC

Features

2.7V ~ 5.5V Input Voltage Operation.

95% Efficient DC/DC Converter

Independent Enable Control

Built-in 4-ch synchronous buck converter, and
1-ch LDO

Bucks can be set to lower quiescent current at
low load.

180° Phase Shifted architecture

Fixed 1.5MHz switching frequency

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

Built-In Thermal Shutdown Function.

Built-In VCC OVP Function.

QFN4X4-24 Package.

General Description

The G2257 provide a complete power supply solution
for handsets or data card. It contains four dc/dc
converters, and one LDO to power each critical blocks
of the system, and is optimized for maximum battery
life, featuring a low ground current when in standby
mode operation. All channels DC/DC converters
operate at 1.5MHz to optimize size, cost, and
efficiency. All Synchronous converters are enabled by
individual EN pin control and operate at pulse skipping
mode at light load.

The G2257 is available in QFN4X4-24 package.

Applications
=  Smart Phone
= TV Dongle
= OTT
Ordering Information
ORDER TEMP. PACKAGE
NUMBER MARKING RANGE (Green)
G2257Q51U 2257 -40°C~+105°C QFN4X4-24

Note: Q5: QFN4X4-24

1: Bonding code
U: Tape & Reel
Green : Lead Free / Halogen Free.

Pin Configuration

RZ£832%
REEREIER
GND3 [T] r=---mm--mmmo- + [18] LDOIN
FB3 [2] ! ' [4z] FB4
vce [3] i Thermal i [16] Lboo
AGND [ i Pad » [15] LDOFB
FB2 [5] ! ' [14] FB1
GND2 [6 ] e : [13] ENLDO
AFFERE
EEHEE

G2257 QFN4X4-24

Note: Recommend connecting the Thermal Pad to
the Ground forexcellent power dissipation.
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Absolute Maximum Ratings
Input Voltage (VIN1, VIN2, VIN3, VIN4, VCC)

................................... -0.3V to +6.3V
LX Pin Voltage (LX1, LX2, LX3, LX4)
......................... -0.3V to +6.3V
All Other Pins Voltage. .. ............. -0.3V to +6.3V
Thermal Resistance Junction to Ambient, (4 )
QFN4X4-24 . .. . ... 52°C/W
Continuous Power Dissipation (T,=25°C)

QFN4X4-24 . . .. .. 2.4W
Thermal Resistance Junction to Case, (6 i)
QFN4X4-24. . .. ... 28°C/W

Temperature operating Range (T,) . . . . -40°C to 105°C

Maximum Junction Temperature (Tjmax) - - - - - - +150°C
Lead Temperature (Soldering, 10 sec). . . . . 260°C
Storage Temperature Range (Ts) . . . .-65°C to +150°C
EDS Susceptibility (Human Body Mode) . . ... ... 2kV
EDS Susceptibility (Machine Mode) ... ....... 200V

Recommended Operating Conditions
Input Voltage (VIN1, VIN2, VIN3, VIN4, VCC)

................................... +2.7V to +5.5V
Junction Temperature Range (T,) . . . -40°C to +125°C

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

periods may affect device reliability.

Electrical characteristics
(VINy=3.6V, VCC=3.6V, T,=25°C)

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

tested at +25°C, unless otherwise specified.

PARAMETER | symBoL | CONDITIONS | MIN | TYP | MAX | UNIT
GENERAL
VIN Operating Voltage Ving 2.7 - 5.5 V
VCC Operating Voltage for PMU Vvee pmu 2.7 - 55 \%
VVCC Over Voltage threshold Vyee ovio 5.8 6.0 \Y
lvec oo |Only LDO is active, lo=0A - 65 80 PA
PMU Stand-by Supply Current lvec b Only DC1 is active, l0=0A - 60 80 uA
lvee A DC1~DC4 are active, lo=0A -—- 120 150 uA
PMU Non-switching Supply Current Ivee_pc_nosw |Only DC1 is active (non switching) - 40 55 uA
lvce a nosw |DC1~DC4 are active (non switching) - 55 80 uA
PMU Shutdown Current lpmu sp PMU shutdown. - 0.1 1 pA
ENABLE CONTROL
Enable Pin Input High Threshold VENx-H DCDC1~DCDC4 1.4 -— - \Y
Enable Pin Input Low Threshold VENx-L DCDC1~DCDC4 -—- -— 0.5 \Y
OSCILLATOR
Frequency Fosc  |DCDC1~DCDC4 | 12 | 15 | 18 | MHz

CH1 DC/DC Buck Converter

Soft-Start _Internal SS_CH1 - 1.3 --- mS
FB regulation voltage accuracy Veg1 0.588 [ 0.6 0.612 V
Maximum Duty Cycle Dinaxt — 100 _— %
VIN Leakage Current Ivint Lk Vixi=0V, VIN1=5.0V - 1 5 MA
LX Leakage Current lix1 Lk Vix1=5.0V -— 1 5 LA
Switch ON Resistance Ront-N — 76 — mo
Ron1-P === 100 -
Peak Current Limit lLm cHt 45 5 - A
Under Voltage Protection Threshold %Vuve cu1 | %Vuve cii=VFBuypi/VFB1 --- 87.5 Y%
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Electrical characteristics (Continued)

PARAMETER | symBoL | CONDITIONS | MIN | TYP | MAX | UNIT
CH2 DC/DC Buck Converter
Soft-Start _Internal SS_CH2 - 1.3 - mS
FB regulation voltage accuracy Veso 0.588 0.6 0.612 \Vj
Maximum Duty Cycle Dinaxz --- 100 --- %
VIN Leakage Current lvinz ik |Vixe=0V, VIN2=5.0V 1 5 HA
LX Leakage Current lixo 1k Vix2=5.0V 1 5 pA
Switch ON Resistance Ron2-N — e — mQ
Ron2-P --- 100 ---
Peak Current Limit lLm cH2 4.5 5 --- A
Under Voltage Protection Threshold %Vuvp cHe | %Vuve cr2=VFBuvp2/VFB2 --- 87.5 %
CH3 DC/DC Buck Converter
Soft-Start  Internal SS _CH3 --- 1.3 --- mS
FB regulation voltage accuracy Vegs 0.588 0.6 0.612 \Y
Maximum Duty Cycle Dimaxa --- 100 --- %
VIN Leakage Current lvna ik |Vixs=0V, VIN3=5.0V 1 5 HA
LX Leakage Current lixa Lk Vix3=5.0V 1 5 A
Switch ON Resistance Ron3-N — 88 — mQ
Ron3-P --- 100 ---
Peak Current Limit lLm cHs 4.5 5 — A
Under Voltage Protection Threshold %Vuve chs |%Vuve cis=VFBuves/VFB3 === 87.5 %
CH4 DC/DC Buck Converter
Soft-Start _Internal SS_CH4 --- 1.3 --- mS
FB regulation voltage accuracy Va4 0.588 0.6 0.612 V
Maximum Duty Cycle Dinaxa --- 100 --- %
VIN Leakage Current lvina ik |Vixi=0V, VIN4=5.0V 1 5 HA
LX Leakage Current lixa Lk Vix4=5.0V 1 5 pA
Switch ON Resistance Rond-N — 88 — mQ
Ron4-P — 100 -
Peak Current Limit lLm cHa 4.5 5 --- A
Under Voltage Protection Threshold %Vuve cha |%Vuve cia=VFBuvps/VFB4 === 87.5 %
LDO
Input voltage range Vipoin 2.7 - 55 \Y
Soft-Start  Internal SSipo --- 1.3 --- mS
FB regulation voltage accuracy VEBLDO 0.588 0.6 0.612 \Y
LDO Input Current lL.bon lo=0mA --- - 32 A
Dropout Voltage Voopo ~ [10=600mA --- 400 --- mV
Output current limit limpo  |LDOIN>LDOO+1.0V 900 mA
LDO Load Regulation %LD LDOIN>LDOO+1.0V, lo=10mA~600mA - 1 %
Short Circuit Protection threshold Vscroo  |V(FB_LDO) 0.1 \%
Ripple Rejection PSRR  |f=10Hz~3kHz, l1o=100mA 65 dB
Protection
UVP Protection Fault Delay Tp raut  |DCDC1~DCDC4 90 --- mS
Thermal Shutdown Detect Tsp 150 °C
Thermal Shutdown Hysteresis ATsp 20 °C
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Minimum Footprint PCB Layout Section

QFN4X4-24
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Typical Performance Characteristics

(V|N1~V|N4=5V, Vcc=5v, VOUT1=1 .1V, VOUT2=1 .5V, VOUT3=1 .SV, VQUT4=3.3V, L1""’L4=1|JH, TA=25°C, unless otherwise

noted.)
Efficiency vs Load Current (GND3=GND) Efficiency vs Load Current (GND3=GND)
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Typical Performance Characteristics (continued)

Efficiency vs Load Current (GND3=VCC)

Efficiency vs Load Current (GND3=VCC)
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Typical Performance Characteristics (continued)

Output Voltage vs. Output Current-CH3

Output Voltage vs. Output Current-CH4
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Typical Performance Characteristics (continued)
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Typical Performance Characteristics (continued)
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Typical Performance Characteristics (continued)

VCC Over Voltage Waveform
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Pin Description

Pin No | Pin Name Function
1 GND3 Power ground pin of CH3
2 FB3 Feedback input of CH3. Connect to output voltage with a resistor divider.
3 VCC Input supply pin for internal control circuit.
4 AGND Analog ground pin.
5 FB2 Feedback input of CH2. Connect to output voltage with a resistor divider.
6 GND2 Power ground pin of CH2.
7 LX2 Internal MOSFET switching output of CH2.
8 VIN2 Power input pin of CH2.
9 EN2 CH2 turns on/turns off control input. Don’t leave this pin floating.
10 EN1 CH1 turns on/turns off control input. Don’t leave this pin floating.
11 VIN1 Power input pin of CH1.
12 LX1 Internal MOSFET switching output of CH1.
13 ENLDO LDO turns on/turns off control input. Don’t leave this pin floating.
14 FB1 Feedback input of CH1. Connect to output voltage with a resistor divider.
15, LDOFB FB input of LDO. Connect to output voltage with a resistor divider.
16 LDOO Output of LDO.
17 FB4 Feedback input of CH4. Connect to output voltage with a resistor divider.
18 LDOIN Power input of LDO.
19 LX4 Internal MOSFET switching output of CH4.
20 VIN4 Power input pin of CH4.
21 EN4 CH4 turns on/turns off control input. Don't leave this pin floating.
22 EN3 CH3 turns on/turns off control input. Don't leave this pin floating.
23 VIN3 Power input pin of CH3.
24 LX3 Internal MOSFET switching output of CH3.
o5 Exposed The Exposed Pad must be soldered to a large PCB copper plane and connected to GND for
Pad appropriate dissipation.
NOTE:

IF GND3=VCC: Setting DCDC1~DCDC4 operating in PWM Mode.
IF GND3=GND: Setting DCDC1~DCDC4 operating in PSM+PWM Mode.

Ver: 0.4 TEL: 886-3-5788833
Feb 26, 2025 http://www.gmt.com.tw
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Block Diagram & Application circuit
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Function Description

PMU
The G2257 includes four DC/DC Converters, and one LDO to generate a multiple-output power-supply system.
Topology FB voltage Vourrange Current rating ON/OFF Control
1.5MHz Sync.
DCDCA1 0.6V 0.6V~4V 3A
Buck Converter
DCDC2 ;jx'goizzfter 0.6V 0.6V~4V 3A
1 5MHz S Individually Controlled by EN1~EN4
DcDC3 | e Syne 0.6V 0.6V~4V 2A
Buck Converter
pcoca | |-oMHz Syne. 0.6V 0.6V~4V 2A
Buck Converter
LDO PMOS LDO 0.6V 1.5V~2.5V 600mA ENLDO

180° Phases Shifted Arichitecture
G2257 applies 180° phase shifted architecture. DCDC1 and DCDC3 operate at the same phase, and DCDC2 and

DCDC4 are 180° out of phase.

PMU Fault Protection

G2257 PMU provides VCC over voltage protection, over-current protection, under-voltage protection, short-circuit

protection, and thermal shutdown protection to achieve complete protection.

Prc\ttye:;mn Threshold Protection methods Reset Method
vce OVP VCC>5.8V IC shutdown Reset by the power-on/off
initiation conditions
Current Limit pMOS current>5A pMOS Off, nMOS on Automatic Reset at next cycle
DCDCH IC shutdown if period Reset by the power- on/off
Buck UVP VOUT1<87.5%*VOUTser P nesel by the pe
above 90ms initiation conditions
DCDC2 Current Limit pMOS current>5A pMOS Off, NMOS on Automatic Reset at next cycle
Buck UVP VOUT2<87.5%*VOUTser IC shutdown if period _R.e.se.t by the pgwer- on/off
above 90ms initiation conditions
Current Limit pMOS current>5A pMOS Off, nMOS on Automatic Reset at next cycle
DCDC3 IC shutdown if period Reset by the power- on/off
Buck UVP VOUT3<87.5%*VOUTser P osel by e pe
above 90ms initiation conditions
Current Limit pMOS current>5A pMOS Off, nMOS on Automatic Reset at next cycle
bCDC4 IC shutdown if period Reset by the power- on/off
Buck UVP VOUT4<87.5%*VOUTser P nesel by the pe
above 90ms initiation conditions
LDO Current Limit pMOS current>900mA PMOS current<900mA
UVP VOUTX<12.5%*VOUTXser | pMOS Off Reset by the power- on/off
initiation conditions
Thermal TSD Junction Temp. >150°C IC shutdown _Rt.e.se.t by the power- onfoft
initiation conditions
Ver: 0.4 TEL: 886-3-5788833
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Package Information

<
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D1

INANANENRE]

QFN4X4-24 Package

DIMENSION IN MM DIMENSION IN INCH
Symbol
MIN. NOM. MAX. MIN. NOM. MAX.
A 0.80 0.90 1.00 0.0315 0.0354 0.0394
A1 0.00 --- 0.05 0.0000 --- 0.0020
A2 0.20 REF 0.0079 REF
3.95 4.00 4.05 0.1555 0.1575 0.1594
E 3.95 4.00 4.05 0.1555 0.1575 0.1594
D1 2.50 2.65 2.80 0.0984 0.1043 0.1102
E1 2.50 2.65 2.80 0.0984 0.1043 0.1102
b 0.18 0.23 0.30 0.0071 0.0091 0.0118
0.50 BSC 0.0197 BSC
0.35 | 0.40 0.45 0.0138 0.0157 0.0177
Taping Specification
O 0O0O0O0
- PACKAGE QTY/REEL
D QFN4X4-24 3,000 ea

S
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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