P-1
200mA Output Current, Ultra-low noise linear regulator

General Description

The LTP8P22A is a high-performance low-dropout linear regulator with 20V and 200mA, featuring ultra-low noise
of 0.8uVzys and an ultra-high power supply rejection ratio of 112dB. It supports adjustable output from 1.2V to V|-
Vprop Using a single resistor and remains stable with capacitance in the range of 4.7uF to 100pF. It achieves precise
current reference and high-performance voltage buffering. By connecting an external capacitor to the current

reference, the output voltage noise can be further reduced.

-
=z
—
o~
)
o=
N
o
=
o
O
)

=
Y

(%2}
>
®

®

-

The LTP8P22A has an adjustable output current limit using an external resistor, as well as an adjustable power
good threshold through an external resistor divider. It also integrates overcurrent protection and overtemperature
protection to enhance system reliability.

The product is available in EMSOP-10L and DFN 3x3-10L packages, with an operating temperature range of -45°C
to +125°C.

Features and Benefits

Input voltage range: 2.5V to 20V
Output voltage range: 1.2V to Viy-Vproe

Low noise: 0.8uVgys

Power Supply Rejection Ratio (PSRR):
112dB (1kHz)
111dB (10kHz)
102dB (100kHz)
Initial accuracy: < 2% at 25°C
Low dropout (lo;r=200mA):
280mV (Vgyr=3.3V, Typ.)
Single capacitor improves noise and PSRR
Programmable current limit

B High-precision Enable EN/UVLO

Applications

Ultra-low noise instruments
RF Power Supply: PLL, VCO, Mixer, Low Noise Amplifier

Medical applications: imaging, diagnosis

High-precision power supply

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Pin Function

For the voltage regulator input power, it is recommended to use a
4.7uF capacitor decoupled to GND (close to the chip pin).

Enable control pin, active high, can also be directly connected to V) or
use a resistor voltage divider.

Power Good open-drain output pin, can be left floating if not used. After
4 4 PG  the supply voltage exceeds the threshold set by PGFB, the PG pin
outputs a high-impedance state.

Current limiting adjustment pin, use a resistor with appropriate
resistance to GND to set the current limit value; you can also directly
short it to GND to use the internal default current limit of 345mA. When
using an external resistor, the relationship between the current limit

3 3 EN/UV

5 5 ILIM

and the external resistor is: I,y = 125 / R_u.

For example, when Ry = 2.5kQ, the current limit I, = 50mA.

Power Good threshold setting pin, threshold is around 300mV, using

external voltage divider resistors connected from OUT and PGFB to

GND; if this function is not used, it can be directly connected to VIN;
6 6 PGFB note that this pin cannot be left floating.

When using external resistor voltage divider, the Power Good

threshold and resistors relationship is:

Vth_PG = 0.3 x (1 + Rpga/Rpgr)

Output voltage setting pin, should use high-precision resistor
7 7 SET  connected to GND, Vgt = Rsgr * 1001A, it is recommended to use a 4.7uF

capacitor to decouple this pin to GND.

8, EPAD 8, EPAD GND Chip ground, directly connected to the PCB ground plane.

Output voltage sensing input pin, connect OUTS to the output capacitor
and load using Kelvin connection.

Output voltage pin, it is recommended to use a 4.7uF capacitor for
decoupling to GND (close to the chip pin)

9 9 OUTS

10 10 ouT

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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200mA Output Current, Ultra-low noise linear regulator

Ordering Information

LTP8P22ANXV10/R8 EMSOP-10L Tape and Reel, 4 000 HPLN

LTP8P22ANXF10/Ré DFN3x3-10L Tape and Reel, 3 000 HPLN

Internal module block diagram

VIN VouT
Rraz

Absolute Maximum Ratings

VIN to GND Vin -0.3to +22 v

EN to GND EN -0.3to +22 \'
VOUT, OUTs, SET to GND VOUT, OUTs, SET -0.3 to +22 \Y

PG, PGFB to GND PG, PGFB -0.3 to +22 \Y

OUT-0UTs -1.2 to +1.2 \Y

SET-0UTs -0.7 to +0.7 \'

Storage Temperature Tste -55 to +150 °C

Operating Junction Temperature Range T, +150 °c

Operating Temperature Range Ta -45 to +125 °c
Welding conditions JEDEC J-STD-020

Thermal resistance 8, 100 °C/W
ESD Ratings
I TR [T

Human body model (HBM), per ANSI/ESDA/JEDEC JS-001 +8 000 y
Charged device model (CDM), per ANSI/ESDA/JEDEC JS-002 +2 000

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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P-4

200mA Output Current, Ultra-low noise linear regulator

Electrical Characteristics

Unless otherwise specified, Voyur = 1.2V, V\y = Vour + 1V or 2.5V (whichever is greater), OUT is
directly connected to OUTs, Vgy = 2V, IOUT =10mA, C\y = = Cger =

Input voltage

4.TuF, Ty = -45°C to 125°C

Sel | S i e e Joe

rising 1.75 2 2.1
Under-voltage shutdown Vi yvio \'
falling 1.7 1.9 2
lour = 10pA 23 2.6 3
IOUT =TmA 23 26 3
Quiescent Current I mA
lour = 50mMA 35 3.8 45
lour = 100mA 4.8 5.1 6
Shutd P
utdown Fower lep Ve = OV 1 16 5 uA
Consumption
Venjuy Fising 1.2 1.25 1.3
EN Decision Threshold Venjuv \'
Venpy falling 11 115 12
PGFB Decision Vpgrg rising 300 307 315
Threshold Veors : mV
Vpeeg falling 290 298 306
SET pin current lser Vin=2.5V to 20V, lgyr=ImA to 200mA 98 102 104 pA
Vour=3.3V, lgyr=20mA 240 250 300
Dropout Voltage Vorop Vour=3.3V, lgyr=100mA 240 255 300 mVv
Vour=3.3V, lgyr=200mA 270 280 330
Internal current limit leL Vin=2.5V to 20V, Vg =0V 330 345 360 mA
Vin=6V, Vour=5V, I gap=200mA
Start time tsm N=6Y: Your=3V, fLoap=28MA, 500 ms
CSET=4-7U-F- VPGFB=6V
f=1kHz 12
Power Supply Rejection  pgpp f=10kHz m dB
Ratio
f=100kHz 102
Output noise Voise f=10Hz to 100kHz 0.8 uVrms
Over-temperature To 160 °c
protection
Over-temperature 30 °c

protection hysteresis

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.

© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.

[ INEARIN

-
=z
—
o~
)
o=
N
o
=
o
O
)

=
Y

(%2}
>
®

®

-




P-5
200mA Output Current, Ultra-low noise linear regulator -n
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Typical Performance Characteristics S
~J
Unless otherwise specified, Vour = 1.2V, V|y = Vgur *+ 1V or 2.5V (whichever is greater), OUT is directly (=]
connected to OUTs, Vgy = 2V, lgyr = 10mA, Cjy = Coyr = Cser = 4.7TuF, T, = -45°C to 125°C o
I
l¢er(UA) VS. Temp(°C) i Iser(UA) VS. Viy(V) 5
105 4
104 7
104 . P,
103 103 g_)
102 102 =
_ @
101 101 o
100 /-—f"'" T —— 100
g9 99
98 98
97 97
96 96
a5 a5
50 -25 0 25 50 75 100 125 ] 4 ;] 12 16 20
uA) Vs. | mA
102 lser(UA) our(mA) " Isp(uA) VS. Temp(°C)@V,,=3V
101.5
— 5
s6i 45°C
25°C
100.5 2 4
" 125°C
100 —— 3
99,5
2
99
98.5 ‘
98 1]
0 20 40 60 80 100 120 140 160 180 200 50 75 0 25 50 75 100 125
; lsp(uA) VS. VIN(V) lo(mA) VS. Temp(°C)
: 10
g 9
B 8
7 7
b &
5 5 — OUT=10mA
4
[ ] : — |0UT=200mA
3 — 3
2 2
1 1
0 0
0 5 10 15 20 500 -25 0 5 50 75 100 125

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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200mA Output Current, Ultra-low noise linear regulator

Typical Performance Characteristics (Cont.)

Unless otherwise specified, Vour = 1.2V, V| = Vgur + 1V or 2.5V (whichever is greater), OUT is directly

connected to OUTs, Vgy = 2V, lgyr = 10mA, Cjy = Coyr = Cser = 4.THF, Ty = -

lo(MA) VS. 1oy {mA)

45°C to 125°C

Iq(MA) V5. Vi (V)@ l5y;=10mA

10
g 29
8 2.8
7 27
[ 2.6
5 2.5
4 2.4
3 / 2.3
2 2.2
1 2.1
0 2
0 50 100 150 200 0

Vour(V) VS. Vi(V) @ 1g,7=200mA

1.2 . = 1.2
— YOUTfalling( V) ”

1 —— VOUTrising(V) | =
na i 0.8
0.6 i 0.6
0.4 f 0.4
0.2 ! 0.2

0 > 0 =
0.2 0.2

0 1 2 3 4]

5 10 15 20

Vour(V) VS. Vey(V) @ lg;r=10mA

VOUTfalling(V)

| — VOUTrising{V)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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P-7
200mA Output Current, Ultra-low noise linear regulator

Typical Performance Characteristics (Cont.)

Unless otherwise specified, Vour = 1.2V, V| = Vgur + 1V or 2.5V (whichever is greater), OUT is directly
connected to OUTs, Vgy = 2V, lgyr = 10mA, Cy = Coyr = Cser = 4.TuF, T, = -45°C to 125°C

Load Transient Typical Output Noise

Vout, SuVidiv
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Vout_rms = 1uV @

)

— Vout, 50mV/div

= lout
— 100MAdiv

PafE—— e ———

Time, 10ms/div Time: 10ms/div

PSRR(dB) VS. Fregency(Hz) @ Vin=2.5V, Vour=1.2V, lLoap=1mA

A | ul', !,iqu-l._ I |
M st

S A |‘ “ f”I / W

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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Tape and Reel Information S
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REEL DIMENSIONS TAPE DIMENSIONS |
)
’4— KO |«—P1—> o
o
R R R R T wn
.3 ®
© & @ |( BO L
Reel { ' l
Diameter
Cavity — A0 [~—
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
Y KO | Dimension designed to accommodate the component thickness
i W | Overall width of the carrier tape
[ T ] Reel P1 | Pitch between successive cavity centers
T Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIETATION IN TAPE

OO0 O0OO0O0OO0OOO O 97‘»SprocketHoles
| |
I
Q11 Q2 Q1 1 Q2
N/ ot d
|
|

Q3 ' Q4 Q3 } Q4 User Direction of Feed

Y A

Pocket Quadrants
* All dimensions are nominal

Reel Reel .
Device Package i o' spa  Diameter Widthwi A9 BO KO P1 w Pin 1
Type (mm) (mm) (mm) (mm) (mm) (mm) (mm) | Quadrant

LTP8P22ANXVI0O/R8 = EMSOP 10 @ 4000 330 12.5 6.6 5.3 2.0 8.0 12.0 Q1
LTP8P22ANXF10/R6 A DFN3x3 10 3000 330 12.5 3.3 33 1.0 4.0 12.0 Q1

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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200mA Output Current, Ultra-low noise linear regulator
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Package Dimension e
3
EMSOP-10L o
o
D COMMON DIMENSIONS |
(UNITS OF MEASURE=MILLIMETER)
IS AN (o)
4 SYMBOL |_MIN NOM | MAX N
A ~ = 1.10 —~
I Al 0.05 | 040 | 015 ]
| - A2 0.75 0.85 0.95 wn
iR A3 0.30_| 0.35 | 0.40 >
b 0.18 - 0.27 o
b1 0.17 0.20 Q.23 C'P'_
c 0.13 — 0.20
cl 0.13 0.15 0.16
4-g14_| D 2.90 3.00 | 310
S I Y A D1 1.92 2.07 | 2.22
E 4.75 490 | 5.05
E1 2.90 300 | 3.10
A [E2 1.45 .60 | 1.75
BASE METAL e 0.40 | 050 | 0.60
& WTH PLATIVG |2 - Ge= 0
L1 0.95REF
~1 ‘ T L2 0.25B5C
O R 0.07 - =
@ R1 0.07 = s
— l * 0 0 = 8’
81 g 12 15
L SECTION B-68

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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200mA Output Current, Ultra-low noise linear regulator

Package Dimension (Cont.)

DFN3x3-10L
| HLMLR </ mm
TR | RAE | WAW
MIN 1 NN NAL MAX
A 050 | oss | oso |
I I | g = 1
I . - Al - l 002 | 005 ]
1 (= — e
- ] - i | — 1 | a2 0152 REF
' 000 TR T
, . | b 020 | 025 | 030
|_ T ] bl | 0.18 REF
| E D 290 | 300 310
' ‘ 1 v ‘ p2 | 250 | 260 | 270
Pl ' = | 1 B T
l J £ 290 | 3.00 3,10
. ' ] _ = —]
'@ I 2 | 150 | 180 | 170
{ ! ][] ['i ﬂ | e 050 BSC
- | S - i R | —
1 5 1 ) 7 a
9 I T | x| oes [ 030 | 03s
= = e | [l 030 | 040 | o0s0
L1 | 0.10 REF
h | 030 | 035 | 4o |
| |
Nal 200 BSC |

EES

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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P-1N
200mA Output Current, Ultra-low noise linear regulator

Important Notice

Linearin is a global fabless semiconductor company specializing in advanced high-performance high-
quality analog/mixed-signal IC products and sensor solutions. The company is devoted to the innovation
of high performance, analog-intensive sensor front-end products and modular sensor solutions, applied
in multi-market of medical & wearable devices, smart home, sensing of loT, intelligent industrial & smart
factory (industrial 4.0), and automotives. Linearin's product families include widely-used standard
catalog products, solution-based application specific standard products (ASSPs) and sensor modules
that help customers achieve faster time-to-market products. Go to http://www.linearin.com for a
complete list of Linearin product families.
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For additional product information, or full datasheet, please contact with the Linearin’s Sales Department
or Representatives.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures.
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