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85V Input Voltage, 100mA, Very High Voltage Linear Regulator

Description

The NDP6802 is a very high voltage
tolerant linear regulator in SOT89 package and
is able to withstand continuous DC or transient
input voltages of up to 85V.

The NDP6802 is stable with any output
capacitance greater than 1uF and any input
capacitance greater than 1uF, therefore
NDP6802 only require minimal board space, the
internal thermal shutdown and current limiting
to protect the system during fault conditions.

In addition, the NDP6802 is ideal for
battery applications. It can also withstand and
maintain regulation during very high and fast

voltage transients. And only draw 3uA from

Features

Very High Maximum Input Voltage:85V
Output Accuracy: +2%

Low Quiescent Current:3uA
Maximum Output Current: 100mA
Output Voltage: 3.3V/5.0V/12V
Stable with Small Capacitance
Input Capacitance >1uF

Output Capacitance>1uF

Built in Current Limit

Built in Thermal Regulator
Available in SOT89 Package

Applications

Automotive

. ® Power over Ethernet

input. ® Battery Powered Systems
® Bias Power Supplies

Typical Application
INPUT OUTPUT
O T VIN VOUT T O
L I _ EN PG [— 1
R GND

Note: When using a solid or ceramic input cap make sure the transient input voltage does not exceed 85V.
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Order Information

Orderable Package Packing MSL- Peak Temp Eco Marking
Device Type Qty/reel _Floor Life Std Information
NDP6802SG SOT89-5L 1000 MSL3-260°C-168hrs RoHS & Green Refer to below
NDP6802SF SOT89-3L 1000 MSL3-260°C-168hrs RoHS & Green Refer to below

Product Naming Top Side Marking
NDP6802 SX
NDP6802SG NDP6802SF
KK-FYYWWX KK-FYYWWX
Package
SG: SOT89-5L
SF: SOT89-3L

YY: Year (23=2023,24=2024...)
WW: Weekly (01-53)
Product Number F/X: Internal ID Code
KK: 33-3.3V Output
50-5.0V Output

(1) RoHS: Quoted from RoHS Detective (EU) 2015/863, Deep-Pool defines "RoHS" to mean semiconductor
products that are compliant with the current EU RoHS requirements. Where designed to be soldered at
high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Deep-Pool may
reference these types of products as "Pb-Free".

(2) RoHS Exempt: Deep-Pool defines "RoHS Exempt" to mean products that contain lead but are compliant
with EU RoHS pursuant to a specific EU RoHS exemption.

(3) Green: Deep-Pool defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame
retardants meet JEDEC (JS709C) low halogen requirements of <=1000ppm threshold.

(4) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC (J-STD-020F) industry

standard classifications, as well as the peak solder temperature of SMT and the floor life after unpacking, which

customers should pay attention and strictly comply with the standard to use.

(5) There may be additional marking, which relates to the logo, the lot trace code information, or the

environmental category on the device.

The information provided on this page represents Deep-Pool's knowledge and belief as of the date that it is

provided. Deep-Pool bases its knowledge and belief on information provided by third parties and makes no

representation or warranty as to the accuracy of such information. Efforts are underway to better integrate
information from third parties. Deep-Pool has taken and continues to take reasonable steps to provide
representative and accurate information but may not have conducted destructive testing or chemical analysis
on incoming materials and chemicals. Deep-Pool and Deep-Pool suppliers consider certain information to be

proprietary, and thus CAS numbers and other limited information may not be available for release.
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Pin Function and Definition
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SOT89-5L SOT89-3L Pin Name Description
1 / EN Enable, Internal Pull Up
2 2 GND Ground
3 / PG Power Good, Open Drain Output
4 3 VOUT Output
5 1 VIN Power Input

Absolute Maximum Ratings (at Ta= 25°C)

Characteristics Symbol Rating Units
VIN to GND -0.3 to 95 \Y%
VOUT to GND -0.3t0 15 v
EN, PG to GND -0.3t07 \Y%
Power Dissipation PD 1000 mW
Operating Junction Temperature Ta -40 to 150 °C
Storage Junction Temperature Tstg -65 to 150 °C
Notes:

1. The value of PD is also related to the heat dissipation capacity of printed circuit boards.
2. Stresses at or above those listed under Absolute Maximum Ratings may cause permanent damage to the product. This is a stress
rating only; functional operation of the product at these or any other conditions above those indicated in the operational section of this

specification is not implied. Operation beyond the maximum operating conditions for extended periods may affect product reliability.

Recommended Operating Range

Electrical Parameter Symbol Min Typ | Max | Units
Input Voltage Vin Voutt+2 72 v
Output Current Tout 0 80 mA
Input Cap Ci 1 uF
Output Cap Cour 1 uF
Thermal Resistance from Junction to Case Oic 14.6 °C/W
Thermal Resistance from Junction to Ambient 014 44 °C/W
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Electrical Characteristics

TJ =25<C, Vin = 48V, unless otherwise noted.
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Characteristics Symbol Conditions Min Typ | Max | Units
Input Voltage ViN 4 - 85 \Y/
UVLO OFF Voltage VUVLO_OFF VN Rising 3.65 3.8 3.95 V
UVLO ON Voltage Vuvioon | Vin Falling 3.3 3.4 3.5 \

33 Device, lour =5mA 3.234 3.3 3.366 \
Output Voltage Vour 50 Device, lout =5mA 4.90 5 5.10 \
A2 Device, lour =5mA 11.76 12 12.24 \
Quiescent Current lcco No Load 3.0 5.0 HA
Shutdown Current Isp Ven=0V 1.1 15 HA
Power Supply Rejection = =
. pply Rej Pera lout=15mA, Cout=10UF, 60 4B
Ratio f=100Hz
Maximum Output Current Imax Vin=24V 100 mA
Current Limit lLimir 120 mA
Short Circuit Current IsHorT Vour =0V 120 mA
33 Device, lout =50mA 550 mV
Dropout Voltage Vprop 50 Device, lour =50mA 300 mV
A2 Device, lour =50mA 300 mV
Enable Internal Pull Up
Ven 35 \V
Voltage
Enable ON Voltage VEN H Ven Rising 1 \Y/
Enable OFF Voltage VENL Ven Falling 0.3 Vv
PG Output Low Voltage | Vec.L lIpc=5mA 30 mvV
33 Device, Vour Droping 2.8 V
PG Pull Down OFF i i
Vout_pcH 50 Device, Vout Droping 4.3 \Y
Voltage - -
A2 Device, Vour Droping 10 \Y
Thermal Shutdown
Tsp 150 <
Temperature
Thermal Shutdown
. Tsh 30 <
Hysteresis Temperature
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Block Diagram
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Top Bottom

Note: Considering 12 cm? of copper Board heat-sink.
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Typical Performance Characteristics
TJ=25<C, Vin = 48V, unless otherwise noted.
5.0 3.0
4.0 25
—
— 20
230 — 2
2 2
|®
s 15 — - ——
2.0 »
1.0
10 0.5
0.0 0.0
5 25 45 65 85 5 25 45 65 85
Vin(V) Vin(V)
Vour VS. Viy  Ugyr=30mA) Imax VS- Vin
14.0 110
12.0 100 N
90
10.0
80
L E o
36.0 g
> : \\
= 50
40 -
= Vout=5.0V | 40 ~
20 T Vout=3.3V | 30
- = e=\out=12V |
0.0 4= . : 20
3 5 7 9 11 13 15 0 15 30 45 60 75 90
Vin(V) Vin (V)
vdrop vs. lgyr Vi VS. lpg
700 0.25
600
0.20 /’
500 / J/
S 0.15
5400 S //
o vg, /
£300 > 0.10 W
>
200 Vout=3.3V "4
e \/OUt=5V 0.05
100 y,
Vout=12V /r
o 4 | ! 1 111 0.00
0 20 40 60 80 100 0 5 0 15 20 25 30 35
lour(MA) ls(MA)
Rev1.0 Page #6-13

© 2023 Jiangsu Deep-Pool Microelectronics Co., Ltd. ALL RIGHTS RESERVED


file://///Ndp1/应用/最新规格书/NDP-6/NDP6802/www.ndp-semi.com

NDPP

NDP6802

www.ndp-semi.com

236 Vour VS. loyr (Voyr=3.3V) 1se Vour VS. Vi (Vgur=3.3V)
3.34 3.34
3.32 3.32
—
3.30 ~ g~ 3.30 ~
Z 328 Z 328
3 Vin=5V - 3 lout=OmA -
> E >
326 ——Vin=24V 326 lout=5mA
3.24 Vin=48V - 3.24 lout=25mA -
32 e Vin=60V 322 lout=50mA
Vin=85V - lout=80mA -
3.20 . . i 3.20 . . . .
10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
lour (MA) In (V)
3.40 VO T VS. TEMP (V|N=24V; VOUT=3'3V) 3.50 VOUT VS- TEMP (|0UT=10mA)
3.35
3.40
3.30 —
~ | ~
Z 325 ' | Z 330 <
3.20 4} c = e ——
femp=- - 3.20
3.15 T Temp=25°C - i
o - Vout=3.3V |
3.10 Temlp-85 ~ 3.10 NENNNENEEEEN
20 40 60 80 25 0 25 50 75 100 125
lour (MA) Temperature (°C)
5.05 5.05
- =
_ 500 _ 500
z z
>g 4.95 Vin=8V >g 4.95 lout=OmA
Vin=24V | lout=bmA |
Vin=48V - lout=25mA
4.90 - 4.90 .
Vin=60V lout=50mA
Vin=80V lout=80mA |
4.85 . . i 4.85 . i . .
10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
IOUT (mA) IIN (V)
Rev1.0 Page #7-13

© 2023 Jiangsu Deep-Pool Microelectronics Co., Ltd. ALL RIGHTS RESERVED


file://///Ndp1/应用/最新规格书/NDP-6/NDP6802/www.ndp-semi.com

NDP6802

NDP_

www.ndp-semi.com

VOUT VS. TEMP (V|N=24V1 VOUT=5V)

Vour VS- Temp C(loyr=10mA)

5.10 5.10
5.05 505
| ey
5.00 e ' , T
- ' ' 5.00 S~
~ o -‘
Z 495 ! Z ™
5 5 ~~
2 o , 3 4.95
' Temp=-40°C |
4.85 Temp=25°C — 490 N
o Vout=5V |
4.80 Iem.p=85C — 4.85 e
0 20 40 60 80 -25 0 25 50 75 100 125
loyr (MA) Temperature (°C)
. Vour VS. lour (Vour=12V) 1o Vour VS. Viy (Vgr=12V)
12.05 12.05
12.00 12.00 -
|
Z 1195 . Z 1195 ——
3 Vin=15V - ] lout=OmA -
> i > -
11.90 Vin=24V - 11.90 lout=mA -
Vin=48V | lout=25mA
11.85 Vin=60V ] 11.85 lout=50mA
Vin=80V | lout=80mA |
11.80 — 11.80 . . : .
0 10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
loyr (MA) Iy (V)
Vour VS. Temp (Vi=24v, vouT=12v) Vour VS- Temp C(lour=10mA)
12.10 12.00
12.05 = 1195 S
My
12.00 =
~ _11.90
1195 | Z
5 5
S , N S11.85 ~]
' Temp=-40°C |
- 11.80
11.85 Temp=25°C
P . Vout=12V
- © .
11.80 Tem.p_8sc_ 11.75 N
0 20 40 60 80 -25 0 25 50 75 100 125
lour (MA) Temperature (°C)
Rev1.0 Page #8-13

© 2023 Jiangsu Deep-Pool Microelectronics Co., Ltd. ALL RIGHTS RESERVED


file://///Ndp1/应用/最新规格书/NDP-6/NDP6802/www.ndp-semi.com

NDP6802

g

NDP

Operation

The NDP6802 serious is a very high voltage tolerant
linear regulator, it is designed for use in high-voltage
applications where standard linear regulators cannot
be used. This function is fully integrated into a
SOT89 package, minimizing PCB area and reducing
number of components when compared with a multi-
chip discrete solution.

Current Limit

The fixed internal current limit of the NDP6802
device helps protect the regulator during fault
conditions. The maximum amount of current the
device can source is the current limit (100mA,
typical). For reliable operation, the device does not
operate in current limit for extended periods of time.
Dropout Operation

If the input voltage is lower than the nominal output
voltage plus the specified dropout voltage, but all
other conditions are met for normal operation, the
device operates in dropout mode. In this mode of
operation, the output voltage is the same as the input
voltage minus the dropout voltage. The transient
performance of the device is significantly degraded
because the pass device is in saturation and no longer
controls the current through the LDO. Line or load
transients in dropout can result in large output voltage

deviations.

www.ndp-semi.com
Power Good Instructions

PG is an open-collector flag that indicates output
voltage regulation. PG pulls down if output voltage is
above 0.85*VOUT. If the power good functionality is
not needed, float the PG pin.

Input / Output Capacitor Requirements
The NDP6802 device linear regulator achieves
stability with a minimum output capacitance of 1 |F
and input capacitance of 1 . Low equivalent series
resistance (ESR) capacitors should be used for the
input, output, and bypass capacitors. Ceramic
capacitors with X7R and X5R dielectrics are required.
Ceramic X7R capacitors offer improved voltage and
temperature  coefficients, while ceramic X5R
capacitors are the most cost-effective and are
available in higher values.

Thermal Protection

Thermal protection disables the output when the
junction temperature rises to approximately 150<C,
allowing the device to cool. When the junction
temperature cools to approximately 120<C, the output
circuitry is enabled. Depending on power dissipation,
thermal resistance, and ambient temperature, the
thermal protection circuit may cycle on and off. This
cycling limits the dissipation of the regulator,

protecting it from damage as a result of overheating.
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Typical Applications
INPUT 5 OUTPUT
oO——1 VIN VOuT 4 +—0
whl 104l 4 N o |13 1 |
ST GND B )
al
SOP89-5L Typical Application NO.1
INPUT ,, OUTPUT
S 4
O A\ T VIN VOUT T O
1F [ wF |
2|
SOP89-5L Typical Application NO.2
INPUT ’ OUTPUT
o——1 VIN VOUT |2 +—0
1uF ] 104 1uF |
S GND B
2
SOP89-3L Typical Application NO.1
INPUT 0 OUTPUT
1 3
O AN T VIN VOUT T O
WF | WwF |
GND )
al
SOP89-3L Typical Application NO.2
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Package Outline Drawing
SOT89-5L Package
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Dimensions In Millimeters
Symbol -

Min. Max.
A 1.4 1.6
b 0.35 0.45
b1 0.47 0.53
b2 1.5 1.6
c 0.3 0.5
D 4.4 4.6
E 2.4 2.6
E1 4.3 4.7
e 1.5 (BSC)
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SOT89-3L Package
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Dimensions In Millimeters
Symbol
Min. Max.
A 1.400 1.600
b 0.320 0.520
b1 0.400 0.580
C 0.350 0.440
D 4.400 4.600
D1 1.550REF
E 2.300 2.600
E1 3.940 4.250
e 1.500TYP
el 3.000TYP
L 0.900 1.200

Notes

1. Use millimeters as the primary measurement

2. Dimensioning and tolerances conform to ASME Y14.5M. — 1994
3. These dimensions do not include mold flash or protrusions.

4. Mold flash or protrusions shall not exceed 0.15mm
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT
NOTICE TO IMPROVE RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Jiangsu Deep-Pool Microelectronics Co., Ltd, and its affiliates, agents, employees, as well as all
persons acting on its or their behalf (collectively, “Deep-Pool”), disclaim any and all liability for any errors,
inaccuracies or incompleteness contained in any datasheet or in any other disclosure relating to any

product.

Deep-Pool makes no warranty, representation or guarantee regarding the suitability of the products for
any particular purpose or the continuing production of any product. To the maximum extent permitted by
applicable law, Deep-Pool disclaims (a) any and all liability arising out of the application or use of any
product, (b) any and all liability, including without limitation special, consequential or incidental damages,
and (c) any and all implied warranties, including warranties of fitness for particular purpose, non-

infringement and merchantability.

Statements regarding on the suitability of products for certain types of applications are based on Deep-
Pool's knowledge of typical requirements that are often placed on Deep-Pool products in generic
applications. Such statements are not binding statements about the suitability of products for a particular
application. It is the customer's responsibility to validate that a particular product with the properties
described in the product specification is suitable for use in a particular application. Parameters provided
in datasheets or specifications may vary in different applications and performance may vary over time. All
operating parameters, including typical parameters, must be validated for each customer application by
the customer's technical experts. Product specifications should not be expanded or otherwise modify
Deep-Pool's terms and conditions of purchase, including but not limited to the warranty announced

therein.

Unless expressly stated in writing, Deep-Pool products are not designed for use in medical, life-saving, or
life-sustaining applications or for any other application in which the failure of product could result in
personal injury or death. Customers who use or sell Deep-Pool products not expressly indicated for use
in such applications do so at their own risk. Please contact authorized Deep-Pool personnel to obtain

written terms and conditions regarding products designed for such applications.

Rev1.0 Page #13-13



file://///Ndp1/应用/最新规格书/NDP-6/NDP6802/www.ndp-semi.com

