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Preliminary Datasheet LP3993

200mA Ultra-low Noise LDO Requlator

General Description

The LP3993 is designed for portable applications with
demanding performance and space requirements. The
LP3993 performance is optimized for high voltage
systems to deliver ultra low noise and low quiescent
current. Regulator ground current increases only
slightly in dropout, further prolonging the input system
life. The LP3993 also works with low-ESR ceramic
capacitors, reducing the amount of board space
necessary for power applications, critical in hand-held
wireless devices. The other features include ultra low
dropout voltage, high output accuracy, current limiting
protection, and high ripple rejection ratio.

Order Information

LP3993 U U U 0O O
L F: Pb-Free

Package Type
B3: SOT23-3
X3: SOT89-3

—— Output Type

16: 1.6V
28:2.8V
30: 3.0V
33: 3.3V
36: 3.6V

50: 5.0V

Features

L K IR IR 2N R 2

L 2

Ultra-Low-Noise for RF Application

High Input Voltage up to 28V

Low Dropout Voltage

Output Current 200mA

Ultra-Fast Response in Line/Load Transient
Fixed Output Voltages: 1.6V, 2.8V, 3.0V, 3.3V,
3.6Vand 5.0V

Current Limit and Thermal Shutdown Protection

Applications

<%

SRR

PMP/PDA/MP3 players
Cellular and Mobile phone
RF Module

Sensor Module

Typical Application Circuit
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Vin
% IN ouT H_
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Preliminary Datasheet LP3993
Functional Pin Description
Package Type Pin Configurations
VIN
VIN
ﬂ 4
3
SOT89-3
SOT-23-3 / SOT89-3 SOT23-3
TOP VIEW TOP VIEW
WL
GND VOUT GND VIN  vouT
Pin Description
Pin o
Name Description
SOT23-3 SOT89-3
1 1 GND Ground.
3 2/4 IN Power Input Pin
2 3 ouT Output Pin.
Marking Information
Device Marking Package Shipping | Device Marking Package Shipping
LPS LPS
LP3993-16B3F 20YWX SOT23-3 3K/REEL LP3993-33X3F 3993 SOT89-3 1K/REEL
33Yw
LPS LPS
LP3993-28X3F 3993 SOT89-3 1K/REEL LP3993-36B3F 2LYW SOT23-3 3K/REEL
28YW
LPS LPS
LP3993-28B3F SOT23-3 3K/REEL LP3993-36X3F SOT89-3 1K/REEL
2MYWX 36YWX
LPS LPS
LP3993-30B3F 2NYWX SOT23-3 3K/REEL LP3993-50X3F 3993 SOT89-3 1K/REEL
50YW
LPS LPS
LP3993-30X3F 3993 SOT89-3 1K/REEL LP3993-50B3F 2KYWX SOT23-3 3K/REEL
30Yw
LPS
LP3993-33B3F SOT23-3 3K/REEL
2EYWX
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Marking indication:
Y:Production year W:Production week X: Series Number
Functional Diagram
IN o =My I— TA[ o OUT
Error

Current .

Limiting Amplifier 2

Sensor - &

Thermal

Shutdown R %

Reference
—o GND

Absolute Maximum Ratings
<~ Supply Input Voltage -0.3V to 32V
<~ Other pin to GND -0.3Vto 8V
< Maximum Junction Temperature 150°C
< Maximum Soldering Temperature (at leads, 10 sec) 260°C
<+ Operating Junction Temperature Range (T,) -40°C to 150°C
<~ Storage Temperature -50°C to 125°C

Power Dissipation, PD @ TA = 25°C

< SO0T23-3 450mwW

< SOT89-3 700mwW
Package Thermal Resistance

< SO0T23-3, 6JA 250°C/W

< SOT89-3, 6JA 165°C/W
ESD Susceptibility

< HBM (Human Body Model) 2kV

< MM(Machine-Model) 200V
Recommended Operating Conditions

<~ Supply Input Voltage Vout+1V to 28V
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- Preliminary Datasheet LP3993
Electrical Characteristics
(Cin = 10pF, Cout =10uF , ViINn=Voutt1V , Ta = 25°C, unless otherwise specified)
Parameter Symbol Test Conditions Min | Typ. | Max | Units
Output Voltage Accuracy AVour lout = 1TMA -1 - +1 %
Output Loading Current lout 200 A
m
Current Limit ILim Vout = 0.9*Vout(nom) 250
Quiescent Current la No Load 2.5 4.5 6.5 MA
lout = 100mMA, Vour22.8V — 300 500 mV
Dropout Voltage Vbror
lout = 100mA, Vour<2.8V —_ 480 600 mV
. . AVOUT V|N = (VOUT + 1V) tO 12V,
Linear Regulation —_— — 0.2 0.4 %
AVin X Vour loutr = TMA.
. AVour
Load Regulation —_— 1mA < loyt < 150mA 2 %
Vour
Thermal Shutdown
Tsp 150 °C
Temperature
Thermal Shutdown Hysteresis Tsp_Hys 25 °C

LP3993-09 Aug.-2022

Email: marketing@lowpowersemi.com

www.lowpowersemi.com

Page 4 of 13



mailto:marketing@lowpowersemi.com
http://www.lowpowersemi.com/

I.uanwerSﬂmi
MEFXSE&

Prel

iminary Datasheet LP3993

Typical Performance Characteristics

(Cin = 10pF, Cout =10uF , ViN=Vout+1V , Ta = 25°C, unless otherwise specified)

Load-Transient Response @10mA to 100mA
(LP3993-33)

Load-Transient Response @10mA to 200mA
(LP3993-33)

[ [ 1

1 ]

& 0oy Ah 4.00ms
€ Soomé &

[+ Y

25.0MT/FE
M 57.0m4

[

—_—

S

i
U

F) 100mV

Ny 4.00ms B0M/E @
100ms & 1M A 55.0mé4

Quiescent Current @Load=0mA vs. Input Voltage Ground Pin Current vs. Load Current
(LP3993-33) (LP3993-33)
8.0 80
w— VIN=4.3V
7.0 70
= \IN=5.3V
6.0 60
z El
= 50 = 50
3 40 S 40
g g
330 g2
3 3
2.0 20
1.0 10
0.0 0
0 2 4 6 8 10 12 14 18 18 20 22 24 0 20 40 60 80 100 120 140 160 180
Input Voltage (V) Load Curmrent (mA)
Dropout Voltage vs. Load Current Current Limit vs. Output Voltage
(LP3993-33) (LP3993-33)
800 4.0
w— VIN=4.3V
700 3.5
—VIN=5.3V
600 3.0
E 500 2 25
° °
g g
§ 400 3 20
E- 300 El 15
5 o
200 1.0
100 0.5
0 0.0
0 20 40 60 80 100 120 140 160 180 0 50 100 150 200 250 300 350 400
Load Current (mA) Current Limit (mA)
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LP3993

Typical Performance Characteristics

(Cin = 10pF, Cout =10uF, Vin=Vourt+lV, Ta = 25°C, unless otherwise specified)

Quiescent Current vs. Temperature Output Voltage @load=1mA vs. Temperature
(LP3993-28) (LP3993-28)
10.0 3.00
9.0 = \fin=5V 295 = \/in=5V
- = \Vin=24V = =VirF24v
80 | 2.90
z 7.0 2.85
2 S
2 6.0 2 2.80
@ j= 1
£ g
§ 5.0 §z.75
g 5
3 4.0 = ERA
g [s]
S
& 30 2.65
2.0 2.60
1.0 2.55
0.0 2.50
40 -20 0 20 40 60 80 100 120 -40 20 0 20 40 60 80 100 120
Temperature (°C) Temperature (°C)
Dropout Voltage vs. Temperature
(LP3993-28)
1,000
900 | | = Load=50mA
—— Load=100mA
800 Load=150mA
~ 700
>
=
o 600
&
-]
S 500
=
E]
g_ 400
2
= 300
200 //—/
100
0
40 20 0 20 40 60 80 100 120
Temperature (°C)
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Preliminary Datasheet LP3993

Applications Information

Like any low-dropout regulator, the external capacitors
used with the LP3993 must be carefully selected for
regulator stability and performance. Using a capacitor
whose value is =2 10pF on the LP3993 input. The
input capacitor must be located a distance of not more
than 0.5 inch from the input pin of the IC and returned
to a clean analog ground. Any good quality ceramic or
tantalum can be used for this capacitor. The capacitor
with larger value and lower ESR (equivalent series
resistance) provides better PSRR and line-transient
response. The output capacitor must meet both
requirements for minimum amount of capacitance and
ESR in all LDO’s application. The LP3993 is designed
specifically to work with low ESR ceramic output
capacitor in space-saving and performance
consideration. Using a ceramic capacitor whose value
is at least 10pF with ESR is > 25mQ on the LP3993
output ensures stability. The LP3993 still works well
with output capacitor of other types due to the wide
stable ESR

capacitance can reduce noise and improve load

range. Output capacitor of larger

transient response, stability, and PSRR. The output
capacitor should be located not more than 0.5 inch
from the Vour pin of the LP3993 and returned to a
clean analog ground.

Thermal Considerations

Thermal protection limits power dissipation in LP3993.
When the operation junction temperature exceeds
150°C, the OTP circuit starts the thermal shutdown
function turn the pass element off. The pass element
turns on again after the junction temperature cools by
25°C.

The power dissipation definition in device is:
Pp = (ViN—Vour) X lout + Vin X |

The maximum power dissipation depends on the

thermal resistance of IC package, PCB layout, the rate

of surroundings airflow and temperature difference
between junction and ambient.
The maximum power dissipation can be calculated by

following formula:

Ppomaxy = ( Tymax) = Ta ) /Bua
Where Tywmax) is the maximum operation junction
temperature 125°C, Ta is the ambient temperature and
the 6,a is the junction to ambient thermal resistance.
For recommended operating conditions specification
of LP3993, the junction to ambient thermal resistance
(Bua is layout dependent) for LP3993 showed below.
SOT23-3 : 250°C/W
SOT89-3 : 165°C/W
And ,
Pp=(125°C-25°C)/250°C/W= 400mW (SOT23-3)
Pp=(125°C-25°C)/165°C/W= 600mW (SOT89-3)
The maximum power

dissipation depends on

operating ambient temperature for fixed Tymax) and
thermal resistance 0,a.
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Packaging Information
SOT-89
1 - FE_N
A ( i
o\
23]
2 ~—D2—
I
A e
TOP VIEW BOTTOM VIEW
\RL'E1
A
- o
A | |7
— r
L
SIDE VIEW
MILLIMETER
SYMBOL MIN NOM MAX
A 1.40 1.50 1.60
b 0.32 0.42 0.52
b1 0.36 0.48 0.56
c 0.35 - 0.44
D 4.39 4.50 4.60
D1 1.55 REF
D2 1.63 REF
E 3.9 4.20 4.40
E1 2.30 2.45 2.60
E2 2.75 REF
e 1.50 BSC
L 0.78 | 1.00 | 1.20
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LP3993

SOT23-3

El

|
il

—»
Ty

' E | c i: ‘
e ! e
el “«>
L1
MILLIMETER

SYMBOL MIN NOM MAX
A 1.000 1.150 1.330
A1 0.000 0.050 0.130
b 0.300 0.380 0.450
c 0.110 0.150 0.190
D 2.820 2.920 3.020
E 2.600 2.800 3.000
E1 1.400 1.600 1.800

e 0.950BSC

e 1.900BSC
L 0.300 | 0.450 0.600

L1 0.600REF
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LP3993

Tape and Reel Information

SOT23-3
REEL DIMENSIONS (Unit:mm)

DA W2
180+4 1242
TAPE DIMENSIONS (Unit:mm)
PO
— .DO. C
_‘. .‘_
/Ty
@ @& © & T
W
EEB BB+
> |
B 4 —|
P
A B PO P DO w C
3.20+£0.50 | 3.15£0.50 | 4.00+0.20 | 4.00+£0.20 | 1.50+0.20 | 8.00+0.30 | 1.3+0.40
PIN1 AND TAPE FEEDING DIRECTION
ae O O O Q’
l‘\\ :\\PINI
\\\ //\/\\
\ \ User Direction of feed
| @ ° ° ® ; '
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SOT-89
REEL DIMENSIONS (Unit:mm)
e 3 —’_‘7 ]
”;,,:’:’ \
¥ -Iq_‘\:) ‘
DA W2
180+4 1342

TAPE DIMENSIONS (Unit:mm)

i

h 4
Y

Ty
cu
T
h1/
D
S%)
|

A B PO P DO w C
4.43+0.20 | 4.80+0.20 | 4.00+0.20 | 8.00+0.20 | 1.50+0.20 | 12.00+0.30 | 1.85+0.20

PIN1 AND TAPE FEEDING DIRECTION

/O O O O 97
| |
‘\\ \ PINI
\\\ ///\\‘ﬁ
\ \  User Direction of feed
\ 1
| @ ° ° ° ,
/ /
/ /
L /
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LP3993

Classification of IR Reflow Profile

Profile Feature

Sn-Pb Eutectic Assembly

Pb-Free Assembly

Preheat/Soak
Temperature Min(Tsmin)
Temperature Max(Tswax)

Time(Ts) from (Tswin to Tsmax)

100°C
150°C
60~120 seconds

150°C
200°C
60~120 seconds

Ramp-up rate (T to Tp)

3°C/second max

3°C/second max

Liquidous temperature(Ty.)

Time(tL) maintained above T,

183°C
60~150 seconds

217°C
60~150 seconds

Peak package body temperature (Tr)

For users Tp must not exceed

For suppliers Tp must equal or
exceedthe Classification temp in
Table 1.

theClassification temp in Table 1.

For users Tp must not exceed
theClassification temp in Table 2.
For suppliers Tp must equal or
exceedthe Classification temp in
Table 2.

Time(tp)* within 5C of the specified
classification temperature(Tc), see

Figure1

20* seconds

30* seconds

Ramp-down rate (Tp to Ty)

6°C/second max

6°C/second max

Time 25°C to peak temperature

6 minutes max

8minutes max

* Tolerance for peak profile temperature (Tp) is defined as a supplier minimum and a user maximum.

Table 1 Sn-Pb Eutectic Process - Classification Temperatures (TC)

Package Volume mm3 Volume mm3
Thickness <350 2350

<2.5mm 235C 220°C
22.5mm 220°C 220°C

Table 2 Pb-Free Process - Classification Temperatures (TC)

Package Volume mm3 Volume mm3 Volume mm3

Thickness <350 350~2000 2350

<1.6mm 260°C 260°C 260°C

1.6mm~2.5mm 260°C 250°C 245°C

>2.5mm 250°C 245°C 245°C
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Max. gamp gg Flat; = :i"C.'smI
lax. Ramp Down Rate = 6°C/s
S v
E
¥
©
o
£ ¥
O ts
-
25
|~———Time 25°C to Peak

Time =

Figure1 Classification Profile (Not to scale)

Products Shipped Conform to “ROHS” Standards;

Moisture Sensitivity Level : MSL3 ( CONDITION : =30 °C/60%RH, Time control:168 hours ) ;
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