O BETRHS G2225A

Global Mixed-mode Technology

4+2CH PMU for Wearable / Sports-CAM & IP-CAM
Application

Features General Description

= 2.8V ~ 5.5V Input Voltage Operation. The G2225A provide a complete power supply solution

= 95% Efficient DC/DC Converter for wearable / sports-cam & IP-CAM application. It

= Built-in 4-ch synchronous buck converter, 1-ch contains four dc/dc converters, one power switch and
power switch, and 1-ch low quiescent current one low quiescent current LDO to power each critical
LDO for RTC.

blocks of the system, and is optimized for maximum

= Bucks can be set to lower quiescent current at . . .
low load. battery life, featuring a .Iow ground current when in
= Low Power consumption (Sleep Mode) < 20pA. standby mode operation. All channels DC/DC
= 1.5/ 3MHz switching frequency. converters operate at selectable frequency of
= Built-In Power ON/OFF Sequence for PMU. 1.5/3.0MHz to optimize size, cost, and efficiency. All
s Built-In Short Circuit Protection (SCP), Under Synchronous converters operate at pulse skipping
Voltage Protection (UVP), and cycle-by cycle mode at light load.
current limit for DC/DC Converters.
- i e is available in x4-28 package.
Real Time Clock The G2225A lable in TQFN4x4-28 pack
= Built-In Thermal Shutdown Function.
= Built-In VCC OVP Function.
= TQFN4x4-28 Package.

Applications
=  Wearable/Sports camera
= IP camera

= DSC
Ordering Information
ORDER TEMP. PACKAGE
NUMBER MARKING RANGE (Green)
G2225ARV1U 2225A -40°C~+105°C TQFN4x4-28
Note: RV:TQFN4X4-28
1: Bonding code
U: Tape & Reel
Green : Lead Free / Halogen Free.
Pin Configuration
Top View
e <
] g 0 o 3
X2 kS 8%z
0 IRINIQIQIZIQ I
| DR D D DR PR PR R
pecct 010 i217| FB4
pom [21 ¢ L] e
e [30 1 I
-s Thermal e vee
PWRGD '_"i'_' : Pad pot8
PWRON |51 | (GND) | 17| EN3
e [67 || Ena
pvce2 7T 115_| FB3
lol 1o 121171 1] 1] 1%
1 I g 1" g1 g0 g1 g1
N O OV OV nm M W
?H 53384
%) S g

G2225A TQFN4X4-28

Note: Recommend connecting the Thermal Pad to
theround for excellent powerdissipation.
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BTN

Global Mixed-mode Technology

G2225A

Absolute Maximum Ratings

VCC, PVCC1, PVCC2, PVCC3, PVCC4, VINS
................................... -0.3V to +6.3V
FB1, FB2, FB3, FB4, VOUT5, RTCOUT
.................................... -0.3V to +6.3V
LX1, LX2, LX3,LX4. ...t -0.3V to +6.3V
EN1, EN2, EN3, EN4, EN5, SLEEP, PSM, SEQ, VBG,
PWRGD, FSEL, PWR-DOWN . . ... .-0.3V to +6.3V
Thermal Resistance Junction to Ambient, (6,a)
TQFN4X4-28 . .. ... .. o 32°C/W
Continuous Power Dissipation (T,=25°C)
TQFN4X4-28 .. ... ... 4300mwW

Thermal Resistance Junction to Case, (B,c)

TQFN4X4-28 .. ... ... 15°C/wW
Operating Ambient Temperature . . . . . -40°C to 105°C
Storage Temperature Range. . . . .. -55°C to +150°C
Reflow Temperature (soldering, 10 sec) . . . .. 260°C
ESD(HBM) .. ..o 2kV
ESD(MM) ... 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 are not implied. Exposure to absolute maximum rating conditions for extended

periods may affect device reliability.

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

through a 1.5KQ resistor into each pin.

Electrical characteristics

(VCC=PVCC1=PVCC2=PVCC3=PVCC4=3.7, VIN5=1.2V, LDOINx=3.7V, 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
VCC minimum Startup Voltage Vyce st - - 2.6 V
VVCC Operating Voltage for PMU Vvee pmu 2.8 - 55 \Y
VVCC Over Voltage threshold Vyee ovio 5.8 6.0 V
ALL converters off. --- 80 100 PA
PMU Stand-by Supply Current lvec AI__L DCDC_ enter ECO mode, and i 150 250 UA
without loading current.
PMU Shutdown Current lemu so  |PMU shutdown. - 10 --- pA
Quiescent current for each DC/DC converter lo pcoc . |DCDC1~DCDC4 in ECO mode -— 5 - PA
VBG Accuracy Vvec 1.218 | 1.234 | 1.25 Vv
PMU Enable Delay Time TD_EN |Delay from EN to first DCDC startup 21 2.9 3.9 ms
OSCILLATOR
Fosc FSEL connect to VCC or GND 2.6 3.0 3.4 MHz
Frequency
FOSC RFSEL=120kQ or 20kQ. 1.3 1.5 1.7 MHz
CH1 DC/DC Buck Converter
Soft-Start  Internal SS CH1 - 2.4 ms
FB regulation voltage accuracy VFB1 0.788 0.8 0.812 \
Maximum Duty Cycle Dimaxi - 100 %
PVCC Leakage Current leveer ik [Vxi=0V, PVCC1=5.0V - 1 5 MA
LX Leakage Current lix1 Lk Vix1=5.0V - 1 5 LA
Switch ON Resistance Ront-N — 90 mQ
Ron1-P --- 150 -—-
Peak Current Limit lLm ch1 - 4.4 A
Under Voltage Protection Threshold %Vuve cu1 [%Vuve chi=VFBuvp1/VFB1 --- 87.5 %
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Global Mixed-mode Technology

Electrical characteristics (Continued)

PARAMETER | symBoL | CONDITIONS | MIN | TYP | MAX | UNIT
CH2 DC/DC Buck Converter
Soft-Start  Internal SS _CH2 --- 2.4 --- mS
FB regulation voltage accuracy VFB2 0.788 0.8 0.812 \Y
Maximum Duty Cycle Dinaxz --- 100 --- %
PVCC Leakage Current levecz 1k [Vixe=0V, PVCC2=5.0V 1 5 HA
LX Leakage Current lixo 1k Vix2=5.0V 1 5 pA
. . Ron2-N --- 200 ---
Switch ON Resistance mQ
Ron2-P --- 250 ---
Peak Current Limit lLm cH2 --- 2.5 --- A
Under Voltage Protection Threshold %Vuvp cHe | %Vuve cr2=VFBuvp2/VFB2 --- 87.5 %
CH3 DC/DC Buck Converter
Soft-Start  Internal SS _CH3 --- 2.4 --- mS
FB regulation voltage accuracy VFB3 0.788 0.8 0.812 \Y
Maximum Duty Cycle Dimaxa --- 100 --- %
PVCC Leakage Current levees 1k [Vixs=0V, PVCC3=5.0V 1 5 HA
LX Leakage Current lixa Lk Vix3=5.0V 1 5 A
Switch ON Resistance Ron3-N — 200 — mQ
Ron3-P --- 150 ---
Peak Current Limit lLm cHs — 3.1 - A
Under Voltage Protection Threshold %Vuve chs |%Vuve cis=VFBuves/VFB3 === 87.5 %
CH4 DC/DC Buck Converter
Soft-Start _Internal SS_CH4 --- 24 --- mS
FB regulation voltage accuracy VFB4 0.788 0.8 0.812 V
Maximum Duty Cycle Dinaxa --- 100 --- %
PVCC Leakage Current lpveca ik |Vixe=0V, PVCC4=5.0V 1 5 HA
LX Leakage Current lixa Lk Vix4=5.0V 1 5 pA
Switch ON Resistance Rond-N — 200 — mQ
Ron4-P --- 250 ---
Peak Current Limit lLm cHa --- 2.5 --- A
Under Voltage Protection Threshold %Vuve cha |%Vuve cia=VFBuvps/VFB4 === 87.5 %
CHS5 Power Switch
Input voltage range (N-Switch) VviNsN RFSEL=20kQ or FSEL=GND 1.0 1.8 [VCC-1 \Y
Input voltage range (P-Switch) Vyins.p RFSEL=120kQ or FSEL=VCC 2.2 3.0 VCC V
Shutdown Current Isp sws |CH5 shutdown - 1 pA
Quiescent Current la sws CH5 enable --- 30 --- A
Switch ON Resistance Ronsw5-N  |Vyins=1.2V, lswos=100mA --- 350 === mQ
Ronsw5-P  |Vyins=3.0V, lswos=100mA --- 350 === mQ
Soft-Start Internal SSsws --- 2.4 --- mS
Output current limit I imswi --- 400 --- mA
Short Circuit Protection Threshold Vscp sws --- 0.75 V
Discharge Resistance Dpis sws --- 30 --- Q
Ver: 0.4 TEL: 886-3-5788833
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Global Mixed-mode Technology

G2225A

Electrical characteristics (Continued)

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX | UNIT
RTCLDO
Input voltage range Vywnrre  |VCC 2.5 - 55 V
Standby current lo1 rrc |Vvec=3.7v --- 5 8 pA
Output voltage VRrrco 10=0.1mA 1.8 V
Dropout Voltage Voot ke |10=50mA - 1500 mV
Maximum Output Current Vycc=4.2v, RTCO=95%"Vser 60 - 200 mA
Soft-Start Internal SSgrcLpo 500 uS
Protection
UVP Protection Fault Delay To raut |[DCDC1~DCDC4 128 - mS
Thermal Shutdown Detect Tsp --- 150 °C
Thermal Shutdown Hysteresis ATsp 20 --- °C
Control Signal
Logic-Input Threshold V1H High threshold 1.4 - - \Y
(EN1~5, PSM, SLEEP, PWR-DOWN) Vo Low threshold - -—- 0.5 V
zr;:\(j\;;all:)?\x/z)gh resistance ReuLi 100 N KO
EN1~5 sink current lent~s sink |EN1~5=5V 5 10 PA
(OPT;:(?I?)m OUtpUt Low VOItage VobLow lsink=BmMA, Vycc=3.7V --- --- 100 mV
(C;p:;r;{-g;m Output Leakage Current oo |[Voo=5V N 1 UA
PWRGD Delay Time TDLY PWRGD 10 -— -— mS

Minimum Footprint PCB Layout Section

TQFN4X4-28

JUUUUUU

4

4. 7mm

H
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Global Mixed-mode Technology

G2225A

Typical Performance Characteristics

(Fsw=1.5MHz, L=2.2uH, T,=25°C, unless otherwise noted.)

1. start up

CH1 VIN=3.6V, Vout=1.0V, NO Load (PSM)

Vin 500mVi/div

J l ; Ix 1A/div
_ ﬁ Vix 5Vidiv

Time 1ms/div

CH1 VIN=3.6V, Vout=1.0V, lout=2.9A

Vin 500mVi/div

V\x 5V/div

Time 1ms/div

CH2VIN=3.6V, Vout=1.2V, NO load (PSM)

Vi 500mV/div

LAV

d——

_ ! Viy 5V/div

Time 1ms/div

CH1 VIN=3.6V, Vout=1.0V, NO Load (PWM)

Vin 500mV/div

j ‘| , Iy 1A/div

Time 1ms/div

CH1 VIN=3.6V, Vout=1.0V, lout=30mA (PSM)

Vi 500mV/div

V x 5V/div
TN

Time 1ms/div

CH2VIN=3.6V, Vout=1.2V, NO load (PWM)

Vi 500mV/div

Iy 1AV

V, x 5V/div

Time: 1ms/div

Ver: 0.4
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Global Mixed-mode Technology

G2225A

Typical Performance Characteristics (continued)

1. startup

CH2VIN=3.6V, Vout=1.2V, lout=2A

Vin 500mV/div ‘

I.x 1A/div

V\ x 5V/div ‘

Time [ 1ms/div

CH3 VIN=3.6V, Vout=3V, NO load (PSM)

CH3 VIN=3.6V, Vout=3V, lout=2.3A

Vi x 5Vidiv

Time 1ms/div

CH2VIN=3.6V, Vout=1.2V lout=30mA

Vin 500mV/div

ILx 1A/div

Vix 5V/div

Time ims/diy

CH3 VIN=3.6V, Vout=3V, NO load (PWM)

~lix200mA/div

CH3 VIN=3.6V, Vout=3V, lout=30mA (PSM)

T
1
i
1
i
1
1
1
i
I
]
I
1
1
i
1
1
!
i
i

P v, BV/div

Ver: 0.4
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BRI G2225A

Typical Performance Characteristics (continued)
1. startup

CH4 VIN=3.6V, Vout=1.8V, NO load (PSM) CH4 VIN=3.6V, Vout=1.8V, NO load (PWM)

Vin 500mV/div

Vin 500mV/div

|+ 200mA/div-
LX

JLx 200mA/div

| x 5V/div

Time ;lms/div

Time hms/div

CH4 VIN=3.6V, Vout=1.8V, lout=2A CH4 VIN=3.6V, Vout=1.8V, lout=30mA

V iy 500mV/div Vin 500mV/div

Iux 1A/div I x 200mA/div

|
il
Vx 5Vidiv
A .

0 e ) 11 | | |
Il | |

V,x 5Vidiv

| ms/div
Time 1ms/div

Ver: 0.4 TEL: 886-3-5788833
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Global Mixed-mode Technology

G2225A

Typical Performance Characteristics (continued)

2. Power on sequence

VIN=3.6V, Rseq=12k, EN1=high

|
A PWRGD
i

Measure
value
status

VIN=3.6V, Rseq=30k, EN1=high

T
Measure P1:pkpk(C1) P2--- P3:-- o P--- PB---
value 109V
status v

500 mY

%
Measure P1pkOk(CT) P2 P3:-- [ [
value 110V
status v

VIN=3.6V, Rseq=12k, EN1=low

CH1

Measure
value
status

VIN=3.6V, Rseq=30k, EN1=low

R .
CH1
= I ———
___PWRGD. o
kcm
. _ -
CcHs | CH3 5
| |

MTasure P1:pkpk(C1) P2:-- P4 ‘P5» PB---
status

R [,
128V
v
V 2,00V 1.00V, 200V
) my -5.02 10ms 10 ms|

VIN=3.6V, Rseq=60k, EN1=low

CHA1

4  PWRGD

Measure P1:pkpk(C1) P2 P3-- P4 [ PG~
value 1.2
status v

Ver: 0.4
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Global Mixed-mode Technology

G2225A

Typical Performance Characteristics (continued)

2. Power on sequence

VIN=3.6V, Rseq=120k, EN1=high

|
I
|
L =

value
status v

VIN=3.6V, Rseq=300k, EN1=high

o
Measure P1:pkpk(C1) P2--- P3--- P4 PS--- PB---
320V

CH1

PWRGD |

value

|
;
! ! PWRGD
T
|

i i
%
Measure P1pkpk(C1) P2--- P3--- P4--- 5. [
value 128V
status v

%
Measure P1:pkpk(C1) P2--- P3--- [ PS--- PB---
317V

VIN=3.6V, Rseq=120k, EN1=low

Measure P1:pkpk(C1) P2--- P3---
320V

value

status v

VIN=3.6V, Rseq=300k, EN1=low

CH2

| _ CH1

|

; PWRGD
=

i

; - [
Measure P1:pkpk(C1) P2--- P3:-- Pd--- [ PG~
value 320V

status v

10,
5.00 MS

\CH1

|

. |
. CH3
, !
|
3
|
i | !
Measure P1:pkpk(C1) P2:--- P3:--
value 128V

status v

0

P4-- P--- PB---

Ver: 0.4
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Global Mixed-mode Technology

Typical Performance Characteristics (continued)
3. Load transient

G2225A

CH1,Fsw=1.5MHz, lout=500mA~3A, VIN=4.2V CH1,Fsw=1.5MHz, lout=100mA~3A, VIN=4.2V

Vour 100mV/div

Vour 100mVi/div

~

2 oo 1AMV

W

Time 200us/div Time 200us/div

100 myidiy
201.0mV

CH2, Fsw=1.5MHz, lout=500mA~2A, VIN=4.2V CH2, Fsw=1.5MHz, lout=100mA~2A, VIN=4.2V

Vour 100mV/div

Vour 100mV/div "
"~ R PW -WWWW

2 lour 1A/div . 2
our lour 1A/div

Time 200us/div Time 200us/div

"~ 100 mvidi 1.00 Al
201.0mW| _-1.000 A ofst

1,000 AofsH

CH3, Fsw=1.5MHz, lout=500mA~3A, VIN=4.2V CH3, Fsw=1.5MHz, lout=100mA~3A, VIN=4.2V

| Vour 100mV/div

I
|
|
I
: Vour 100mV/div L
| v

! .

|

|

|

|

[ |
‘ |
‘ [
‘ |
‘ |
‘ [
| J
1 | |
1 r |
[ ey ; . ’ i |
‘ [
‘ |
‘ |
‘ |
|

|

QL
|
|

L

| |

% lour 2A/div Time 200us/div
|

Time 200us/div lout 2A/div

i
&
Measure P1:pkpk(C1) P2--- P3n-- Pd--- P5--- PB--- Measure
value
status

Y
P1:pkpk(C1) P2--- P3--- P4 P5--- PB---
value
status v

Ver: 0.4
Jul 09, 2024
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Global Mixed-mode Technology

G2225A

Typical Performance Characteristics (continued)
3.

| Vour 100mVi/div

E IOUT 500mA/div

Load transient

CH4, Fsw=1.5MHz, lout=500mA~2A, VIN=4.2V

@
P1:pkpk(C1)
122mv

v

500 mA/div}
-1.505 A ofs]

4. Efficiency

Time 200us/div

P3:-- P---

CH1,Fsw=1.5MHz, lout=0~3A, Vout=1V

r
|
|
|

A,

Measure

value
status

CH4,Fsw=1.5MHz, lout=100mA~2A, VIN=4.2V

Vour 100mVi/div

lour 500mA/div

A
P1:pkpk(C1)
138mv
v

500 mA/div)
-1.505 A ofst

100 mVvidi
196.0 m\

Time 200us/div

P2--- P3---

P--

i

A

CH2, Fsw=1.5MHz, lout=0~2A, Vout=1.2V

|
\
[
|
|
[
[
\
|
I
\
L
|
\

100 100 ——
——VIN=3.3V ——VIN=3.3V
96 ——VIN=3.6V ] 9% ——VIN=3.6V 1
o VIN=4.2V | o VIN=4.2V |
= VIN=5.0V AT ——VIN=5.0
88 | > 88 \
S & X &4
: I/"\_/ g \\
2 80 =~ 3 80
5 5 A\
s 76 G 76 ‘\\
o 72 o 72 \
68 68
64 [ Fsw=1.5MHz, L=2.2uH 64 [~ Fsw=1.5MHz L=2.2 uH
60 [ L 60 I |
0.01 0.1 10 0.01 0.1 10
Output Current (A) Output Current (A)
CH3, Fsw=1.5MHz, lout=0~3A, Vout=3V CH4, Fsw=1.5MHz, lout=0~2A, Vout=1.8V
100 — T T T T 100 T
o ——VIN=3.6V ——VIN=3.3V
VIN=4.2V ]
——VIN=3.6V
6 — ——VIN=5.0v | 95 ———
——TTRN e = VIN=4.2V
94
- N _ ™S
S 92 3 \
g 90 \\ > 85 N\
8 \ 5
S 88 \ ]
L gg \\ i 8o \
84 75
82 + Fsw=1.5MHz, L=2.2 uH Fsw=1.5MHz, L=2.2 uH
80 L 70 IR WRTTN
0.01 0.1 1 10 0.01 0.1 1 10
Output Current (A) Output Current (A)
Ver: 0.4 TEL: 886-3-5788833
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Global Mixed-mode Technology

G2225A

Pin Description

Pin No | Pin Name Function

1 PVCC1 Power Input of DCDC1 Buck Converter.

2 PSM Setting the operating mode of DC/DC1~4.

3 FB1 Sensing Input of DCDC1 Buck Converter’s feedback voltage.

4 PWRGD Indicator of PMU power on/off with open drain output.

5 PWRDN Power down pin of G2225A

6 LX2 Inductor switch node of DCDC2 Buck Converter.

7 PVCC2 Power Input of DCDC2 Buck Converter.

8 FB2 Sensing Input of DCDC2 Buck Converter’s output voltage.

9 SLEEP Control the operation status of PMU.

10 VIN5S Power Input of Power Switch (CH5)

11 VOUT5 Power Output of Power Switch (CH5)

12 LX3 Inductor switch node of DCDC3 Buck Converter.

13 PVCC3 Power Input of DCDC3 Buck Converter.

14 EN5 Power on/off signal of Power Switch (CH5).

15 FB3 Sensing Input of DCDC3 Buck Converter’s output voltage.

16 EN4 Power on/off signal of DCDCA4.

17 EN3 Power on/off signal of DCDC3.

18 VBG 1.21V Reference Voltage Output. Bypass this pin to ground with a 0.1uF or 0.22uF ceramic

capacitor. It is recommended that the capacitance value should not be greater than 0.22uF.

19 EN2 Power on/off signal of DCDC2.

20 EN1 Power on/off signal of DCDC1.

21 FB4 Sensing Input of DCDC4 Buck Converter’s output voltage.

22 PVCC4 Power Input of DCDC4 Buck Converter.

23 LX4 Inductor switch node of DCDC4 Buck Converter.

24 SEQ Setting the Power on/off timing sequence.

25 VCC IC Power Supply Input pin. Bypass with a 10uF or greater ceramic capacitor.

26 RTCLDO RTC LDO Output.

27 FSEL Setting the DC/DC switching frequency and the Power MOS type (p/n) for CH5

28 LX1 Inductor switch node of DCDC1 Buck Converter.
EP GND Power Ground of DCDC1~4 Buck Converters and Digital/Analog ground. The Exposed Pad must

be soldered to a large PCB and connected to GND for maximum power dissipation.
Ver: 0.4 TEL: 886-3-5788833
Jul 09, 2024 http://www.gmt.com.tw
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BTN

Global Mixed-mode Technology

G2225A

Block Diagram & Application circuit (1.5MHz)

PVCC1 N
vee o—_T_—DQ vee X — 0 Vce
] L|I—|I'
4.7uF
—I— CH1 x1 2.2uH
- Current Mode [Ié]/%ll
vee EN1—ps| Sync. Buck 10u 2 .
|_ Converter 25K 10pF
RTC LDO — L
Body- PFM/PWM FB1 Zl 100K "
ATuF Diode 1.5M/3M Hz
i ) Control 0.8V
RTCOUT. |—l RTCOUT
18v © ¢ x
100K CH2
VO3 O—WA— Current Mode
PWRGD EN2—»] Syne. Buck
PWRGD O——————4 Converter
|_ Delay PFM/PWM FB2 150K
10ms -M—])
| 0.8V
EN1
CH3
EN2 Current Mode
NG Sync. Buck
EN3 ’ Converter
EN4
PFM/PWM FB3 100K
I
NS 1.5M/3M Hz 0.8V I
PVCC4
Enable x O VCC
ron y — Loy
: HIL Sequence
L: OFF CH4 2.2uH
Control LX4
Current Mode [T‘\’qogv
H: PWM HIL Sync. Buck )
. EN4—»] 3
L:PSM+PWM Converter { | 10pF
D PFM/PWM 100K
L M—]l
0.1uF or 0.22uF I 1.5M/3M Hz
= SEQ oVo2
Rsea EN5 —»] CH5 L'
SLEEP—| Power Switch
) 100K 100K VOUT5 T 10uF O Vo5
VCC m—M—9 —\VW—a VCC L”_“,
FSEL PWR-DOWN
Rese ? =

L: Power Down PMU

Ver: 0.4
Jul 09, 2024
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Global Mixed-mode Technology

G2225A

Block Diagram & Application circuit (3.0MHz)

PVCC1 N
vee o—_T_—DQ vee X — 0 Vce
] L|I—|I'
4.7uF
—I— CH1 x1 1.0uH
= Current Mode [Ié]/%ll
\Y(elo] ENT—3 Sync. Buck 10u s ’
|_ Converter 25K:,_—|_10p':
RTCLDO L L
Body- PFM/PWM FB1 0 _.»-WLHI
ATuF Diode 1.5M/3M Hz
i ) Control 0.8v
RTCOUT. |—l RTCOUT
18v © ¢ x
100K CH2
VO3 O—AMWW\— Current Mode
PWRGD EN2—»] Syne. Buck
PWRGD O——4 Converter
|_ Delay PFM/PWM FB2 150K
10ms »—'W\,—|||
| 0.8V
EN1
CH3
EN2 Current Mode
I NG Sync. Buck
EN3 ’ Converter
EN4
PFM/PWM FB3 100K
I
ENS 1.5M/3M Hz 0.8V I
PVCC4
Enable x 0 VCC
ron y — Loy
: HIL Sequence
L: OFF CH4 1.0uH
Control LX4
Current Mode [T‘\’qogv
H: PWM HIL Sync. Buck )
. EN4—»] >
L:PSM+PWM Converter { | 10pF
T D PFM/PWM 0K
0.1uF or 0.22uFI 1.5M/3M Hz
= SEQ oVo2
Rsea EN5—» CH5 L|
SLEEP—| Power Switch
) 100K 100K VOUT5 T 10uF O Vo5
VCC m—W—¢ ¢+—VW—= VCC L”_ I
FSEL PWR-DOWN
Rese ? =

L: Power Down PMU
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BTN

Global Mixed-mode Technology

G2225A

Function Description
PMU

The G2225A includes four DC/DC Converters, one Power Switch, and one LDO to generate a multiple-output

power-supply system.

Current
Topology FB voltage Vour range rating ON/OFF Control
|
1.5/3MHz Sync.
DCDCH1 0.8V Set the Vours range from 0.8V to 1.5V. 3.5A
Buck Converter
1.5/3MHz Sync.
DCDC2 2 =yne 0.8V Set the Vours range from 1.0V to 3.0V 2.0A
Buck Converter
1.5/3MHz Sync. Controlled by EN1~EN5
DCDC3 2 Syne 0.8V Set the Vours range from 2.8V to 3.4V, 2.5A y
Buck Converter
1.5/3MHz Sync.
DCDC4 2 Syne 0.8V Set the Vours range from 1.0V to 3.0V, 2.0A
Buck Converter
SW5 P/NMOS Switch - 0.8V to VCC 300mA
RTCLDO | PMOS LDO 1.8V 50mA Always On if PWRDN=1
) Shut down if PWRDN=0

Detail Pin Description

PWRGD
PWRGD Operation mode
Power Good High
No Power Good Low
FSEL
FSEL Switch Frequency P/NMOS for CH5
Short to VCC 3MHz PMOS
120KQ 1.5MHz PMOS
20KQ 1.5MHz NMOS
Connect to GND 3MHz NMOS
PSM
PSM Operation mode
High PWM
Low PSM+PWM
SLEEP (SEQ=12KQ Only)
SLEEP EN1 CH2 Other Channels
Low Low Shutdown Shutdown
Low High Operation Operation
High Low Operation Shutdown
High High Operation Operation
SLEEP (SEQ=30KQ Only)
SLEEP EN1 CH3 Other Channels
Low Low Shutdown Shutdown
Low High Operation Operation
High Low Operation Shutdown
High High Operation Operation
SLEEP (SEQ=60KQ Only)
SLEEP EN1 CH4 Other Channels
Low Low Shutdown Shutdown
Low High Operation Operation
High Low Operation Shutdown
High High Operation Operation
Ver: 0.4 TEL: 886-3-5788833
Jul 09, 2024 http://www.gmt.com.tw
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BTN

Global Mixed-mode Technology

G2225A

PMU Power ON/OFF Initiation
The following conditions are available to turn on the PMU of G2225A:
EN1 is high when R_SEQ is connected a resistor to GND.
> One of EN1~EN4 is high when R_SEQ is shorted to VCC.

>

PMU Power ON/OFF Sequence
When the power on condition is met, these four DC/DC converters and Power Switch (CH5) start up in sequence
set by R_SEQ pin. The open-drain output PWRGD is high with 10ms time delay from start up sequence is finished

(or all CH1~4 turn ON when R_SEQ is shorted to VCC). When power off, all channels start the power off sequence.

The detail sequence setting and timing are shown below.

Power on/off timin

sequence setting:

R_SEQ Status EN Control Sequence Note
All Channel Independent o
Short to Power-on One of EN1~3=H (One of CH1~3 has to be enabled first PWRGD Izlrlé]:fjtj;:;)rgildelay from
GND before CH4 and/or CH5 being enabled) )
Power-off All of EN1~3=L Operation PWRGD is low if one of CH1~4 is OFF.
12KQ Power-on | EN1=H,EN2/3/4=0 | CH1-> CH2/5-> CH4-> CH3-> PWRGD Support SLEEP Mode (Self-Refresh)
Power-off EN1=L PWRGD-> CH3-> CH4-> CH2/5> CH1 Support SLEEP Mode (Self-Refresh)
30KQ Power-on | EN1=H,EN2/3/4=0 | CH1-> CH2-> CH4-> CH3/5> PWRGD Support SLEEP Mode (BT Wake-up)
Power-off EN1=L PWRGD-> CH3/5> CH4-> CH2-> CH1 Support SLEEP Mode (BT Wake-up)
60KQ Power-on | EN1=H,EN2/3/4=0 CH1->CH2->CH4/5> CH3->PWRGD Support SLEEP MODE (BT Wake-up)
Power-off EN1=L PWRGD ->CH3->CH4/5>CH2->CH1 Support SLEEP MODE (BT Wake-up)
120KQ Power-on EN1=H,EN2/3=0 CH3-> CH1-> CH2-> PWRGD CH4/5 Independent Control ON/OFF
Power-off EN1=L PWRGD-> CH2 -> CH1-> CH3 CHA4/5 Independent Control ON/OFF
300KQ Power-on EN1=H,EN2/3=0 CH3-> CH2-> CH1-> PWRGD CH4/5 Independent Control ON/OFF
Power-off EN1=L PWRGD-> CH3 -> CH2-> CHA1 CHA4/5 Independent Control ON/OFF
Short to Power-on EN1=H,EN2/3=0 CH1-> CH2-> CH3-> PWRGD CH4/5 Independent Control ON/OFF
VCC Power-off EN1=L PWRGD-> CH3 -> CH2-> CH1 CHA4/5 Independent Control ON/OFF

*If CH5 is in the sequence, connect VIN5 to VCC or the channel output that established with/before CH5 (even

VOUTS5 is not in use).

if
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HTEH G2225A

Global Mixed-mode Technology
Power ON/OFF Sequence Timing Diagram:

1. R_SEQ short to GND

VCC
RTCLDO=1.8V
EN1
EN2
EN3
EN4
EN5
CH?1 2.4ms
CH2
2.4ms
CH3
CH4 2.4ms
2.4ms
PWRGD
-~
12ms
CH5 57.6ms
CH5 Discharge 2.4ms CH5 Discharge
CH4 Discharge CH4 Discharge
CH3 Discharge ! CH3 Discharge
CH2 CH2 Discharge
Discharge CHT
CH1 Discharge

2. R_SEQ=12kQ

VvCC
RTCLDO=1.8V
EN1 EN1
SLEEP SLEEP
CH5 CH5
2.4ms

- -—

CH1 2.4m8 CH1 12ms
12ms - I
2.4ms s
CH2 CH2 s
12ms 12ms
2.4ms 24ms
CH4 1o Ch4 12ms
24ms 2.4ms
CH3 CH3
-— -
2.4ms 14.4ms_| 14.4ms_| 14.4ms_| 14.4ms 2.4ms 14.4ms | 14.4ms_| 14.4ms_| 14.4ms
PWRGD PWRGD
CH3 Discharge CH3 Discharge CH3 Discharge CH3 Discharge
CH4 Discharge 12ms CH4 Discharge CH4 Discharge 12ms CH4 Discharge
CHS5 Discharge | CHS Discharge CH5 Discharge CH5 Discharge
CH2 Discharge I I CH1 CH1 CH2 Discharge
Discharge|  Discharge ol
D| schane Discharge

Ver: 0.4 TEL: 886-3-5788833
Jul 09, 2024

http://www.gmt.com.tw
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Global Mixed-mode Technology

G2225A

3. R_SEQ=120kQ

VCC

RTCLDO=1.8V

EN1

EN4

EN5

CH3

- /
12ms

CH1

2.4ms
2.4ms

12ms

CH2

2.4ms

PWRGD

2.4ms
12m

CH4

2.4ms

CH5

2.4m

CH4 Discharge

CH5 Discharge

CH2 Discharge |

CH3|
Di ge

4. PWRDN timing

VvCC

RTCLDO=1.8V

ENx

CH1 Discharge

14.4ms

14.4ms | 14.4ms

14.4ms

CH4 Discharge

CH5 Discharge

CH4 Discharge

CH5 Discharge

CH2 Discharge

CH1 Discharge

CH3 Discharge

PWRDN

CH1~5

2.4ms

PWRGD

Turn on sequence

e
12ms|

2.4ms

Turn on sequence

2.4ms

12ms|

Turn on sequence

12ms|
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Global Mixed-mode Technology

PMU Fault Protection
G2225A 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
UVLO VCC<2.34V IC shutdown Reset by the power-on/off
initiation conditions
vee Reset by th /off
OVP VCC>6.15V IC shutdown esel by e power-ono
initiation conditions
Current Limit PMOS current>4.4A PMOQOS Off, NMOS on Automatic Reset at next cycle
bCDCA IC shutd if period Reset by th /off
Buck UVP FB1,3<0.7V shutdown If perio . ?.Se. y the pgwer- oo
above 128ms initiation conditions
DCDC3 Current Limit PMOS current>3.1A PMOS Off, NMOS on Automatic Reset at next cycle
Buck UVP FB1.3<0.7V IC shutdown if period _R.e.se.t by the pgwer- on/off
above 128ms initiation conditions
DCDC2.4 Current Limit PMOS current>2.5A PMOS Off, NMOS on Automatic Reset at next cycle
Buck UVP FB2.4 <0.7V IC shutdown if period .R.e.se.t by the pgwer- on/off
above 128ms initiation conditions
Current Limit P/NMOS current>400mA P/NMQOS current<400mA
Power Reset by the power- on/off
Switch5 | SCP VOUT5<0.7V P/NMOS Off T osel by e pe
initiation conditions
Thermal TSD Junction Temp. >150°C IC shutdown _R(Ie.se.t by the pgwer- onfoff
initiation conditions

PCB Layout Guideline

|:m'|:a g
Uoutl c
B 3
N Llgs & «mes L4 Z-
= 111 Sl _3PESESEcc 443
e
<
o
C
~4
N
|
=
W
—— “Coma
o’ 3 WYout3)

Bottom Layer

—

. Place the CVCCx as close to the PVCCx pin as possible.

2. Keep the traces for the CVCCX, inductor and the COUTX, short, direct and wide.

3. Keep the Feed-back path away from switching high current paths, and place the FB voltage divider circuit as
close to VOUTX pin as possibly.

*Note: x represents the channel number.
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Global Mixed-mode Technology

Package Information
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TQFN4X4-28 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 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 2.55 2.65 2.75 0.1004 0.1043 0.1083

E1 2.55 2.65 2.75 0.1004 0.1043 0.1083

b 0.15 0.20 0.25 0.0059 0.0079 0.0098

=] 0.40 BSC 0.0157 BSC

0.30 | 0.40 0.45 0.0118 0.0157 0.0177

Taping Specification

O 0 O O O

PACKAGE Q'TY/REEL
° ° O TQFN4X4-28 3,000 ea
|
- N

GMT Inc. does not assum'e:aenye rgspg\g;ﬁg 'f:(i:glge 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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