@ IlE/ll;'i’r(oelectronics ET5A8XX

1A Ultra-Low Noise,

High PSRR LDO for RF and Analog Circuits

General Description

The ET5A8XX series of low-dropout, low-power linear regulators offer up to 1000mA with PMOS pass
transistor. The device offers low noise, high PSRR, low quiescent current and very good line/load transients,
suitable for RF applications and analog circuits.

The ET5A8XX is stable with a 1yF input and 1uF ceramic output capacitor, and uses a precision voltage
reference and feedback loop to achieve accuracy of 1.5%.

Itis in small DFN6 (2.0mm x 2.0mm), SOT23-5(1.6mm x 2.9mm) package, which is ideal for small form factor
portable equipment such as wireless handsets and PDAs.

Features

e Wide Input Voltage Range from 1.9V~5.5V

e Output Voltage: 3.0V, 3.3V and etc.

e  Output Current up to 1A

e \Very Low lq of 25pA Typical

e  Shutdown Current of 0.1uA Typical

e Low Dropout Are Typical 280mV at 1A, 3.0V output

e Ultra-low Noise Are Typical 10uVrms (lout = 200mA) @Vour = 3V
e Very High PSRR Are 90dB at 1kHz, 42dB at 1MHz @Vout = 3V
e Excellent Line/Load Transient Response

e  Built-in ILIMIT Protection and Thermal Shutdown Circuit

e  Built-in Auto Discharge Function

e Part No. and Package Information

Part No. Package Packing Option MSL
ET5A8XXYB DFNG6 (2.0mm x 2.0mm) Tape and Reel, 3K/Reel 1
ET5A8XXS5B SOT23-5 (1.6mm x 2.9mm) Tape and Reel, 3K/Reel 3

Applications

e Smart Phones and Cellular Phones
e PDAs

e Digital Still Cameras

e Portable Instrument
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ET5A8XX

Mark Specification Label

Marking
Part No. Output Voltage
YB (DFN6) S5B (SOT23-5)
ET5A830 5A8G A8GB 3.0V
ET5A833 5A8E ABEB 3.3V
Pin Configuration
------ L@ o
oUT L LA RN B N | 1 5_|ouT
"""" . | Thermal : 2T
NC [ 2.0% pad |3 NC GND[_2
G\ND [ 3} 4 | En EN | 3 4 | NC
DFN6(ET5A8XXYB) SOT23-5(ET5A8XXS5B)
Top View
Figure1. Pin Configuration
Pin Function
Pin No.
Pin Name Pin Description
DFN6 SOT23-5
1 5 ouT Output pin. A 1uF low-ESR capacitor should be connected to
this pin to ground.
2,5 4 NC No connect
3 2 GND Ground
4 3 EN Enable control input, active high. Do not leave EN floating
5 1 IN Supply input pin. Must be closely decoupled to GND with a 1uF
ceramic capacitor
Thermal Pad (DFNG6), connect to GND plane for better power
- / Thermal Pad L
dissipation
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ET5A8XX

Block Diagram
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Figure2. Block Diagram

Functional Description

Input Capacitor

A 1uF ceramic capacitor is recommended to connect between IN and GND pins to decouple input power
supply glitch and noise. The amount of the capacitance may be increased without limit. This input capacitor
must be located as close as possible to the device to assure input stability and less noise. For PCB layout, a
wide copper trace is required for both IN and GND. The input capacitor should be at least equal to, or greater
than, the output capacitor for good load transient performance.

Output Capacitor

An output capacitor is required for the stability of the LDO. The recommended output capacitance is from 1uF
to 10uF, Equivalent Series Resistance (ESR) is from 5mQ to 100mQ, and temperature characteristics are
X7R or X5R. Higher capacitance values help to improve load/line transient response. The output capacitance
may be increased to keep low undershoot/overshoot. Place output capacitor as close as possible to OUT and
GND pins. With a reasonable PCB layout, the single 1uF ceramic output capacitor can be placed up to 10cm
away from the ET5A8XX device.

Remote Output Capacitor Placement

The ET5A8XX requires at least a 1uF capacitor at the OUT pin, but there are no strict requirements about the
location of the capacitor in regards the OUT pin. In practical designs, the output capacitor may be located up
to 10cm away from the LDO.

Low Quiescent Current
The ET5A8XX, consuming only 25uA quiescent current, provides great power saving in portable and low

power applications.
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ET5A8XX

On/Off Input Operation

The ET5A8XX is turned on by setting the EN pin higher than Vi threshold, and is turned off by pulling it lower
than V. threshold. If this feature is not used, the EN pin should be tied to IN pin to keep the regulator output
on at all time.

During soft-start time, in order to achieve a rapid increase in output voltage to reach the set value, the
ET5A8XX will short-circuit the filter resistor for approximately 0.5ms. Therefore, it is required that Vin be
greater than Vour set value within 0.5ms upon enable or be established completely before the enable signal is
issued.

VIN | VA > VOUT_normaI
|
I
VEN l
|«—— t<0.5ms
|
: | VOUT_normaI
Vour f :
I

Ven power on before V

I VIN_normaI
Iy
V| N and VEN !

VOUT_normaI

VOUT

Vi and Vgy power on at same time

Figure3. On/Off Input Operation

High PSRR and Low Noise
The ET5A8XX, with PSRR of 90dB at 1KHz. It is suitable for most of these applications that require high
PSRR and low noise.

Fast Transient Response
The ET5A8XXs fast transient response from 0 to 1A provides stable voltage supply for fast DSP and GSM
chipset with fast changing load.
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ET5A8XX

Dropout Voltage

Generally speaking, the dropout voltage often refers to the voltage difference between the input and output
voltage. The ET5A8XX internal circuitry is not fully functional until Vin is at least 1.9V. The output voltage is
not regulated until Vin has reached at least the greater of (Vout + Vbrop).

Current Limit Protection
When output current at the OUT pin is higher than current limit threshold or the OUT pin is short-circuiting to

GND, the current limit protection will be triggered and clamp the output current to approximately 1.5A to
prevent over-current and to protect the regulator from damage due to overheating.

Output Automatic Discharge
The ET5A8XX output employs an internal 90Q (typical) pull-down resistance to discharge the output when the
EN pin is low, and the device is disabled.

Thermal Overload Protection

Thermal shutdown disables the output when the junction temperature rises to approximately 155°C which
allows the device to cool. When the junction temperature cools to approximately 130°C, the output circuitry
enables. Based on power dissipation, thermal resistance, and ambient temperature, the thermal protection
circuit may cycle on and off. This thermal cycling limits the dissipation of the regulator and protects it from
damage as a result of overheating.

The thermal shutdown circuitry of the ET5A8XX has been designed to protect against temporary thermal
overload conditions. The TSD circuitry was not intended to replace proper heat-sinking. Continuously running
the ET5A8XX device into thermal shutdown may degrade device reliability.
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ET5A8XX

Absolute Maximum Ratings

Symbol Item Rating Unit
VIN IN Voltage -0.3t0 6.0 V
VeN Input Voltage (EN Pin) -0.3t0 6.0 \%

Vour Output Voltage -0.3to Vin + 0.3 V
Po Maximum Power Consumption(" DFNG 1200 mwW
SOT23-5 500
Imax Maximum Load Current 1000 mA
Ty Operating Junction Temperature -40 to 150 °C
Tste Storage Temperature -65 to 150 °C
TsLop Lead Temperature (Soldering, 10 sec) 260 °C
Ve HBM (JEDEC JS-001) +2000 \Y
CDM (JEDEC JS-002) +500 \Y
Notel: Rating at mounting on a board (PCB board dimension: 40mm x 40mm (4layer), copper: 10Z).
Recommended Operating Conditions
Symbol Item Rating Unit
Vin Input Voltage® 1.9t05.5 \%
lout Output Current 1 to 1000 mA
Ta Operating Ambient Temperature -40 to 85 °C
CiN Effective Input Ceramic Capacitor Value 0.68 to 10 uF
Cour Effective Output Ceramic Capacitor Value 0.68t0 10 uF
ESR Input and Output Capacitor Equivalent Series Resistance (ESR) 5to 100 mQ

Note2: In order to achieve high performance of PSRR, it is recommended that the Vin needs to be no smaller
than (Vour + 0.5V).
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ET5A8XX

Electrical Characteristics

(Ven =Vin = Vout + 1V, Cin = 1uF, Cout = 1pF. Typical values are at Ta = 25°C, unless otherwise stated)

Symbol Parameters Test Conditions Min | Typ | Max | Unit
Vin®@ Input Voltage Range 1.9 55 \%
Vour Output Voltage ViN = Voutinowmy + 1V, lout = TmA, 15 15 %

Accuracy -40°C < Ta < 85°C

ILoaD Load Current 1000 mA

Vout = 3.0V 130 | 190

lout = 500mA

Vour = 3.3V 110 | 170
Vbror Dropout Voltage mV

Vour = 3.0V 280 | 390

lour = 1000mA

Vour = 3.3V 260 | 370
Regune Line Regulation ViNn = Vout + 1V to 5.5V, lout = TmA 0.01 | 01 %IV
Re Load Regulati Vin = Vour + 0.5V, 50 | 70 | mv

oad Regulation m
groro 9 lout = 1mA to 1000mA
la_oN Input Quiescent Current lout = OmA 25 35 MA
Input Shutdown
lo_oFF i VeEn = OV 0.1 1 MA
Quiescent Current

lLmr Current Limit Ta=25°C 1.05 | 15 2.0 A
IsHORT Short Current Limit Vout =0V, Ta = 25°C 450 | 650 | 850 mA
. Suop| f=100Hz, lout = 20mA 90 dB
ower Supply f = 1kHz, lour = 20mA 90 dB

PSRR® Rejection Ratio = 100KHz. o = 20mA 50 B

Vour = 3.0V — 2 lout = £Um
f =1MHz, loutr = 20mA 42 dB
@) Output Noise Voltage BW=10 Hz to 100kHz, lout = TmA 13 MVRms
e
N Vour = 3.0V BW=10 Hz to 100kHz, lout = 200mA 10 MVRms
Vi EN Input Logic ViN = 5:5V, lout = 1rT1A, Ven Rising 0.84 v
High Voltage until the Output is Enabled
EN Input Logic Vin = 5.5V, Ven Falling
Vi . . 0.4 \Y
Low Voltage until the Output is Disabled
len EN Input current Ven =0V to 5.5V 10 nA
Output Discharge
RLow Ven < 0.4V, Vour = 3.0V 70 90 120 Q
FET Rdson
ViNn = Vout + 1V to 5.5V in 10ys,
+25 mV
) ) loutr = 1MA, Ta = 25°C
Vrrin® Line transient -
Vin = 5.5V to Vour + 1V in 10us,
-25 mV
loutr = 1mA
) lout = TmA to 1000mA in 10us 50 70 mV
VrrLp®@ Load transient :
loutr = 1000mAto TmAin 10us 70 90 mV
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ET5A8XX

Electrical Characteristics (Continued)

(Ven = ViNn =Vout + 1V, Cin = 1uF, Cout = 1pF. Typical values are at Ta = 25°C, unless otherwise stated)

Symbol Parameters Test Conditions Min | Typ | Max | Unit
) From Ven > Vi to
ton Output Turn-on Time 300 | 500 | 700 [V
Vout = 95% of Voutnom)
Thermal Shutdown o
TsHoN T, rising 155 °C
threshold®
Thermal Shutdown )
Thys ) T, Falling from Shutdown 25 °C
Hysteresis®
Note3: Guaranteed by design and characterization. not a FT item.
Note4: Due to PD limitations, during the test of the SOT package circuit, Vin = Vout + 0.5V.
Application Circuit
V|N VOUT
O ® IN ouT O
Cin 1 l Cout
uF T 1uF
Enable
EN GND —
. ON -
—  OFF
Figure4. Application Circuit
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ET5A8XX

Typical Characteristics

(Vout = 3.0V, Ven = ViNn = Vout + 1V, Cin = 1F, Cout = 1JF. Typical values are at Ta = 25°C, unless otherwise

stated.)
3.2 25
3.1 24
Z ;g 23
%‘ 3.0 g
§ % 22
Z 29 2
aQ o 21
3 3
28 20
2.7 19
-40°C -20°C 0°C 20°C 40°C 60°C 85°C -40°C -20°C 0°C 20°C 40°C 60°C 85°C
Temperature (°C) Temperature (°C)
Output Voltage VS Temperature Supply Current VS Temperature
300 3.2
250
31
; 200 3
‘E/ o 3.0
o &
£ 150 S
S >
% §_ 2.9
& 100 =1
a (o]
2.8
50
2.7
0 4.0 43 4.5 4.8 5.0 5.3 5.5
1 50 100 200 300 400 500 600 700 800 900 1000
Output current (mA) Input Voltage (V)
Dropout Voltage VS Output Current Output Voltage VS Input Voltage (lout = 1mA)
[FE T/R Log Mag 10.00 dB/ Ref 0.000 db B o
32 o o v e 0
:
a1 L |6 e e Rl
s
\; 3.0
S ‘ s
EL 29 V4 !
g y
o P /
T
2.8 0. 00 ) B
o
% i
2.7 B
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Output current (mA)

Output Voltage VS Output Current
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ET5A8XX

Typical Characteristics (Continued)

(Vout = 3.0V, Ven =Vin = Vout + 1V, Cin = 1uF, Cout = 1JF. Typical values are at Ta = 25°C, unless otherwise

stated.)
B 1 2.00v/ 2 1.00Vv/ 2.00v/ 100mA/ ZDU,DusI/ 0.0s (14 HEBE 2.00v/ 1.00v/ 2.00V/ 100mA/  50.00us/ 0.0s &1k
Y T
| |
I
1pVIN =re—s e —— GRR RL =
~r’ U (1) T mcmtocitsssns oottt oot /\ﬁ 2.3 VOUT s el ~ \ T e =]
[x1) [x2) ) (2]
Turn On Speed VS EN Voltage (lout = 100mA) Turn Off Speed VS EN Voltage (lout = 100mA)
= 1 1.00Vv/ SmV/ 500mA/  50.00us/ 00s [ J14 1 1.00Vv/ SmV/ 500mA/  50.00us/ 00s 31
i i
!
I \
; f ; \
J bl
i i
il
1l
(31|
i
| %
[ VOUT etme————— e ———————————— ; | vout ; - ™
i B I
Y]
1PVIN 1pVIN il
2 4 Hll |
! o
(xx2
Line Transient Response Line Transient Response
Vin = 4.0V~5.5V, lout = 1ImA ViN = 5.5V~4.0V, lout = TmA
B 1 2.00V/ 2 100mv/ S00maA/  50.00us/ 0.0s ReE El 1 2.00v/ 2 100mVv/ 500mA/  50.00us/ 0.0s AEE
’E - B e s S S
1p{VIN | 1pIvI <7
Bl vout () Blvout (%3]
Load Transient Response Load Transient Response
Vin = 4.0V, loutr = 1mA~1000mA Vin = 4.0V, lout = 1000mA~1mA
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ET5A8XX

Recommend PCB Layout
DFEN6 (2mm x 2mm)

L. L.
T . T
ouT 1- I'/_—I -6 IN
it |
...... | | meee]
NC 2__ | | __5 NC
...... | .
GND 3__ I___I __4 EN
SOT23-5 (1.6mm x 2.9mm)
o
1 | 5 Jout

J_IN

1 GND[ 2 |

CiN
EN

3

4

Cout
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ET5A8XX

Package Dimension
DFN6 (2mm x 2mm)

hid
i A
—B-r d
e L |
- .
D2
<
D =1 (35
| | v |
T
=l Sl
A3
I 2.7REF R
‘ 2.0REF ‘
< D > _A_EEj‘ 0.35REF
4 b |
_E::E_____ ‘-_4_
¢— A % I I ‘0 65REF
RS P
[ |' > [
0.8REF
COMMON DIMENSIONS
(Unit: mm)
SYMBOL MIN NOM MAX
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A3 0.20REF
b 0.25 0.35 0.45
D 1.90 2.00 2.10
E 1.90 2.00 2.10
D2 0.65 0.80 0.90
E2 1.35 1.50 1.60
e 0.65BSC
L 0.30 0.35 0.40
0.20 -- --
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ET5A8XX

SOT23-5 (1.6mm x 2.9mm)

|

i A -
o S

0.55REF

D - |
Q Q 1.20R}EF—————1:———--————

| |
r .f W ——:L———+;————2.8REF
SO0 . o

COMMON DIMENSIONS

(Unit: mm)

SYMBOL MIN NOM MAX
A - - 1.45
A1 0.00 - 0.15
b 0.28 0.35 0.50
c 0.08 0.15 0.22
2.75 29 3.05
e 0.90 0.95 1.00
el 1.80 1.90 2.00
E 2.60 2.80 3.00
E1 1.45 1.6 1.75

L 0.60REF
L1 0.30 0.45 0.60
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ET5A8XX

Tape Information
DFN6 (2mm x 2mm)

4.00£0.10 2.00+0.10 150700

l-—B’ 0.22+0.02 —=~—

P — DD

Pin1
° ° o 8.00+0.10
| @ HE @,,,, | ED L @7 ) 10°MAX
A A’ ‘ L.2.25+0.10
4.00+0.10 \«B ®1.007%% 0.9520.10~ |~
Section B-B’
10°MAX —= Feeding direction
2.25+0.10 Unit: mm
Section A-A’
SOT23-5 (1.6mm x 2.9mm)
4.00£0.10 2.00£0.05 o, ®1.50
ﬂ 0.22+0.05 —=~—
"
O O -0 s
o 1 (-] ? o
7 A A 3.15+0.10 1
Pin1 1.3+0.10-= |-
4.00£0.10
Section B-B’
—— Feeding direction
3.15+0.10 Unit: mm
Section A-A’
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ET5A8XX

Marking Information

S5A8X
XXXX

DFNG6

5A8 - Part Number
X - Output Voltage
XXXX- Tracking Number

[ ]

A8XB
XXXXX

T

SOT23-5

A8 & B- Part Number

X - Output Voltage

XXXXX - Tracking Number

Revision History and Checking Table

Function & Package &
Version Date Revision Item Modifier
Spec Checking Tape Checking

0.1 2024-04-02 Preliminary Version Li huan Liu yiguo Liu jiaying
0.2 2024-04-11 Update Format Wu junyan Liu yiguo Liu jiaying
1.0 2025-08-07 Official Version Yang xiaoxu Liu yiguo Liu jiaying
1.1 2025-10-09 Update EC table Yang xiaoxu Liu yiguo Liu jiaying
1.1.a 2026-01-27 Correct Mistake Yang xiaoxu Liu yiguo Liu jiaying
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