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Global Mixed-mode Technology

G5390

Ultra Low Quiescent Current, Hysteretic DC-DC
Boost Converter

Features

94% efficiency

Output true-shutdown.
Auto-bypass mode when V> Voyr
Adjustable low battery detection or

Power-Good output selectable

Over temperature protection

0.7V ~ 5.0V input voltage operation
2.2V ~ 5.0V fixed output voltage
200mA maximum output current load
1pA ultra low quiescent current
Shutdown current < 100nA

= No external diode or transistor required

= TDFN2X2-8 Package

Applications

Handheld devices

General Description

The G5390 is an ultra low quiescent current, hysteretic
DC-DC boost converter. The device can operate from
a 0.7V to 5.0V supply and the output voltage is fixed
from 2.2V to 5.0V. The output is not connected to the
input in shutdown mode and the shutdown current is
less than 100nA. The G5390 features auto-bypass
mode when the device directly connect the input to the
output voltage if the V|y exceeds Voyr. In light load
operation, the G5390 enters sleep mode. Most of the
operating blocks are turned off for saving power. The
G5390 also offers adjustable low battery detection.
The LBO output is pulled to logic low if the battery
voltage decreases below the threshold defined by
external resistors on pin LBI. Alternately, the LBO
output is working as Power-Good function when LBl is
connected to GND.

Ordering Information

ORDER TEMP. PACKAGE
NUMBER MARKING VOLTAGE RANGE (Green)
G5390-33RC1U 530A 3.3V -40°C~+85°C TDFN2X2-8
G5390-50RC1U 530B 5.0V -40°C~+85°C TDFN2X2-8
G5390-45RC1U 530C 4.5V -40°C~+85°C TDFN2X2-8
G5390-30RC1U 530D 3.0V -40°C~+85°C TDFN2X2-8
G5390-28RC1U 530E 2.8V -40°C~+85°C TDFN2X2-8
G5390-25RC1U 530F 2.5V -40°C~+85°C TDFN2X2-8
G5390-23RC1U 530G 2.3V -40°C~+85°C TDFN2X2-8
G5390-22RC1U 530H 2.2V -40°C~+85°C TDFN2X2-8
Note: RC: TDFN2X2-8
1: Bonding code
D & U: Tape & Reel
Green: Lead Free / Halogen Free
Pin Configuration
G5390
LBl [ 1] [8] VIN
jm=————1
1 ONC !
GND :l iThermaI' lz EN
' Pad
Lx [3] i Pa . [6]LBO
L e 1
vouT | 4] [5] REF
TDFN2X2-8

*This pad can be left floating orconnect to
GND for an optimal themal performance.
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Absolute Maximum Ratings

VIN, VOUT .................. -0.3V to +6.5V
LX,REF . .. ... ......... -0.3V to (VOUT+0.3)V
EN,LB,LBO.................-0.3Vto +6.3V
Thermal Resistance Junction to Ambient, (8,4)
TDFN2X2-8. . . .o 60°C/W
Continuous Power Dissipation (T,=+25°C)
TDFN2X2-8 . . .. 0.5W

* The package is placed on a 2-layer PCB (10z).

Operating Junction Temperature . ... ....... +150°C
Storage Temperaturerange . . . .. . .. -55°C to +150°C
Reflow Temperature (Soldering, 10sec) . . .. ... 260°C
ESD Susceptibility (HBM). . .. ................ 2kv
ESD Susceptibility (MM). . .. ................ 300V

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
(VIN=1.5V, 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
Input Voltage Range Vin 0.7 - 5.0 V
Minimum Startup Voltage Vin start | Tame=+25°C -—- 0.7 -—- V
Output Voltage Range Vour 2.2 — 50 \Vj
Output Lockout Threshold Vour o |Vour rising - 2 -—- V
Output Lockout Threshold Hysteresis AVour 1o |Vour falling -—- 100 --- mV
Reference Voltage VRer 0.99 1 1.01 V
Output Voltage Tolerance lLoap=0mA to 10mA, Taus=+25°C -2 -—- +2 %
Quiescent Current at Viy I ¥;);;;1é0;)éVOUTNOM: N N 100 nA
Quiescent Current at Vour lq out Vour=5V, No load, Tams=+25°C 0.7 1 1.3 PA
Shutdown Current Iso Tave=+25°C — — 100 nA
PMOS ON Resistance Ron p Vour=5V — 0.45 — Q
NMOS ON Resistance Roxn  |Vour=5V - 0.4 — Q
NMOS Maximum On-Time Ton mMax 3.3 4.0 4.6 us
Peak Current Limit Ipeak - 400 - mA
Zero Crossing Current lzc 5 20 35 mA
EN input voltage HIGH Vi 07 — — vV
EN input voltage LOW Vi — — 0.1 \V;
EN input current len EN=5V, Taus=1+25°C — — 100 nA
REF input current |rer REF=1.01V, Taus=+25°C 100 nA
LBI threshold e LBI falling 0.57 0.6 0.63 V
LBI hysteresis Vig wys  |LBI rising - 25 - mV
LBl leakage current Iigi LBl =1.5V, Taws=+25°C - - 100 nA
LBO voltage low Vigo lLso=1mA -—- 5 20 mV
LBO leakage current ILso Tame=+25°C — — 100 nA
Power-Good threshold Ve LBI=0V, Vour falling 87 91 95 %
Thermal Shutdown Tep — 150 — °c
Thermal Shutdown Hysteresis Tep Hys - 10 - °C
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Minimum Footprint PCB Layout Section

TDFN2X2-8

0.5mm
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Typical Performance Characteristics
(Vin= 1.5V, T,=25°C, unless otherwise noted.)

Output Voltage vs. Temperature

Output Voltage vs. Temperature
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Typical Performance Characteristics (continued)

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

Efficiency vs. Output Current Efficiency vs. Output Current
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Typical Performance Characteristics (continued)

Efficiency vs. Input Voltage Efficiency vs. Input Voltage
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Pin Description

Pin No Name Function
1 LBI Low Battery Comparator Input. 0.6V Threshold. May not be left floating. If connected to GND, LBO
is working as Power-Good function.
2 GND Ground
3 LX Inductor switch node of Boost converter. Connect an inductor between LX and V.
4 VOUT Output voltage. Connect a ceramic capacitor as close as possible to VOUT and GND.
5 REF Reference pin. Connect a 100nF ceramic capacitor to REF pin.
6 LBO Low battery comparator output. Open drain output.
7 EN Enable pin.
8 VIN Battery voltage input. Connect a ceramic capacitor as close as possible to VIN and GND.
9 NC Exposed pad. This pad can be left floating or connect to GND for an optimal thermal performance.

Block Diagram

[] VOUT
REF []— VREF BMOS
Current <>
+ - Sense
= [] VIN
MAIN
Control :I LX
|
LBI[ ] LBI & LBO YRS
Function
LBO Current
Sense +— |GND

EN
D G5390
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Application circuit

Application with LBO working as Power Good Function

VOUT V.
r:l ouT
I_
PMOS N
Current <> ="
Sense

B

MAIN
Control

LBI ]
VOUT I |_[:|
g LBI & LBO 5
z LBO Function
= [ ] Current
Sense GND el
ON L

@%F{] G5390

Application with adjustable Battery Monitoring

VOUT Vour
M
PMOS R
Current <> L7
Sense
MAIN
Vi Control
LBI I
Vour LBl & LBO
g Function NMOS
£= | 1so Current
EN Sense GND T
ON L
EN EN
G5390
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Function Description

Hysteretic Boost Converter

The G5390 is a hysteretic boost converter. The on-off
timing is determined by detecting the current and
voltage threshold. No internal continuously operating
oscillator is implemented. Comparators are the main
active elements and therefore the quiescent current is
ultra low. In addition, because there is no fixed timing
reference, the operating frequency is determined by
external component (inductor and capacitors) and also
the loading on the output. A power cycle is initiated
when the output regulated voltage drops below the
nominal value of Voyr. The inductor current is monitored
by the control loop, determining the on-off timing and
ensuring that operation is always dis-continuous.

NMOS On Timing

The NMOS switch will be turned on after the output
regulated voltage drops below the nominal value of
Vour and zero crossing current of last period occurs.
The inductor current ramps up with a slope depends
on the input voltage, storing energy in the inductor.
The on timing of the NMOS switch is determined by
the peak current detection or a maximum on time. In
G5390, the peak current is 400mA (typ.) and
maximum on time is 4.2uS (typ.). The maximum on
time ensures that the NMOS switch is never
permanently on.

PMOS On Timing

When NMOS switch is turned off because reaches the
peak current limit or maximum on time, the PMOS
switch is turned on. The inductor current ramps down,
providing the energy to the output. As the inductor
current approaches zero crossing theshold (20mA
typ.), the PMOS switch is turned off.

Sleep Timing

After both NMOS and PMOS switches are turned off,
the G5390 enters sleep mode. Most of the control
circuits are turned off and therefore minimizes the
quiescent current. No Switching action continues until
the output voltage falls below the output reference point.

Bypass Mode

The G5390 enters bypass mode if Viy > Vour. In
bypass mode, the PMOS switch is fully turned on and
therefore Voyur is directly connected to V. The
quiescent current in bypass mode is 35uA (typ.). The
device goes back into boost mode when the output
drops below 96% (typ.) of Vournom-

Shutdown

The G5390 is shut down when the EN pin is below
0.1V. In shutdown mode, the PMOS switch is turned
off and therefore Voyr is going to OV. No current from
the input source is running through the device.

Power-Good and Low-Battery-Detect

The LBO pin has two functions, Power-Good and
Low-Battery-Detect, according to the connection of LBI
pin. If LBI pin is connected to a resistive-divider, the
LBO pin works as Low-Battery-Detect. LBO goes low
when the voltage at the LBI pin is below 0.6V. Therefore
the resistors connected at LBI pin can define a
particular low-battery threshold. If LBI pin is connected
to GND, an internal resistive-divider is activated and
connected to the output. At this case, the LBO pin
functions as Power-Good indicator. LBO goes low when
Vour is below 92.5% of its nominal value.

Thermal shutdown

The G5390 includes a thermal shutdown protection to
prevent the device from overload condition. The
G5390 stops switching if the junction temperature
exceeds 150°C and returns to normal operation after
the temperature drops below 140°C.

Inductor Selection

G5390 is a hysteretic boost converter, therefore the
operating frequency is determined by the external
inductor and Vi, Vour, lour condition. Here provides
equations to calculate the inductor value and some
operation parameters.

First define the user application conditions: Viymin,
Vinmaxs Vout. The dis-continuous operation of G5390
limits the maximum loading as:

400mA

| - x V¢
LOAD _MAX — 2

VOUT

Because the maximum on-time limit is 3.3uS (min.) for
G5390, the the application maximum on-time has to
smaller than 3uS (recommand), and the maximum
inductor value can be calculated as:

_ TONmax X VINmin

MAX T 400mA

Once the inductor value is defined, the operation
frequency can be calculated as:

£ _ Vin % (VOUT - VIN)
MAX =
400mA x Vg7 xL

, Where fyax happened when

Vin is MAX{Vnmins Vout/2}

2x ILOAD_MIN x (VOUT - VINmax)

400mA x 400mA xL

fMIN -

Ver: 0.6
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PCB Layout Guidelines

Relatively high peak currents of 400mA (typ.) circulate during normal operation of the G5390. Long printed circuit
tracks can generate additional ripple and noise that mask correct operation and prove difficult to “de-bug” during
production testing.

Referring to schematic, the input loop formed by C1, VIN and GND pins should be minimized. Similarly, the output
loop formed by C2, VOUT and GND should also be minimized. Ideally both loops should connect to GND in a
“star” fashion. Finally, it is important to return CREF to the GND pin directly.

R2 R1
-i‘¥IN
o

PP u1
'

GND Cc2 +. R3

BottomLayer
D

PCB Layout

Top Layer Bottom Layer

0 Global Mixed—Mode Technology Inc. o b

GND
d w@ On
(@]
(o]
O

(0 Global Mixed—Mode Technology Inc. o)

11
—1

GND  VOUT GND  VOUT

LBO
EV5390-10(DFN-8) Aug-2014
0 http.//www.gmt.comtw &

LBO
| EV5390-10(DFN-8) Aug /2014 -
% http./7wwwgmt.comtw

Board Information

Board Material FR4
Size 15.24mm*10.16mm
Board Thickness 1.6mm
Layers 2
Copper Thickness 1oz.
Thermal Resistance Junction to Ambient, (0,,), 60°C/W

Ver: 0.6

May 14 2018
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Package Information

E1

-
£ —--—l b |i~— I--_e_-_l
L e
z | <
o™
<
TDFN2X2-8 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 1.95 2.00 2.05 0.0768 0.0787 0.0807
E 1.95 2.00 2.05 0.0768 0.0787 0.0807
D1 0.75 0.85 0.95 0.0295 0.0335 0.0374
E1 1,45 1,65 1.65 0.0571 0.0610 0.0650

0.15 0.23 0.30 0.0059 0.0091 0.0118

0.50 BSC 0.0197 BSC
0.30 | 0.35 0.40 0.0118 0.0138 0.0157
Taping Specification
PACKAGE Q'TY/REEL
@ TDFN2X2-8 3,000 ea
.

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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