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MSKSEMI MSLR8xx

SEMICONDUCTOR

General Description

The Top-Best IC MSLR8xx is a high voltage, low output current, adjustable linear regulator. It has a wide operating
inputvoltage range of 13.2 - 450V. The output voltage can be adjusted from 1.20 - 440V provided that the input voltag
e is atleast 12V greater than the output voltage. The output voltage can be adjusted by means of two external resistors
R1 and R2 as shown in the typical application circuits . The MSLR8xx regulates the voltage difference between Vourt
and ADJ pins to a nominal value of 1.20V . The 1.20V is amplified by the external resistor ratio R1 and R2. An
internal constant bias current of typically 10uA is connected to the ADJ pin. This increases V out by a constant voltage
of 10uA times R2.

The MSLR8xx has current limiting and temperature limiting.The output current limit is typically 20mA and the minim
-um temperature limit is 125°C. An output short circuit current will therefore be limited to 20mA. When the jun
-ction temperature reaches its temperature limit , the output current and/or output voltage will decrease to keep the
junction temperature from exceeding its temperature limit. For SMPS start-up circuit applications, the MSLR8xx turns
off when an external voltage greater than the output voltage of the MSLR8xx is applied to Vour of the MSLR8xx.

to maintain stability, a bypass capacitor of 1.0uF or larger and a minimum DC output current of 500uA are required.
The device is available in SOT-89, TO-252 (D-PAK), and TO-92 packages.

Features Applications
® 13.2-450V input voltage range ® Off-line SMPS startup circuits
® Adjustable 1.20 - 440V output regulation ® Adjustable high voltage constant current source
® 5% output voltage tolerance ® Industrial controls
®  Output current limiting ® Motor controls
® 10pA typical ADJ current ® Battery chargers
® Internal junction temperature limiting ® Power supplies
Reference News
SOT-89 Marking
TO-252 Marking
TO-92 Marking
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Parameter Value
Vin input voltage (voltages ref to ADJ) -0.5V to +480V
Output voltage range -0.5V to +470V
Operating ambient temperature range -40°C to +85°C
Operating junction temperature range -40°C to +125°C
Storage temperature range -65°C to +150°C

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 is not implied. Exposure to absolute maximum rating conditions

for extended periods may affect device reliability.

Order information

Orderable Device Package Packing Option
MSLR8N8 SOT-89 1000PCS
MSLR8N3 TO-92 1000PCS
MSLR8K4 TO-252 2500PCS

Electrical Characteristics (Test conditions unless otherwise specified: -40°C < Ta< 85TC.)

Sym Parameter Min | Typ| Max| Units | Conditions
VIN - Vout | Input to output voltage difference 12 - 450 V -—-
< <
Vout Overall output voltage regulation | 1.14 | 1.20 | 1.26 \Y, |1Q%2=V24\|Q(N) Rgog\é'
Vout Overall output voltage regulation | 375 | 400 | 426 \% R1 = 2.4KQ, R2 = 782KQ
: : 0.00 o 17V < Vin <400V, Vour
AVout | Line regulation - 3 0.01 %l =5V, lour = 0.5mA
. ViN = 17V, Voutr =5V,
AVout | Load regulation - 14 3.0 % 0.5mA < lour < 10mA
Vin = 17V, V =5V, |
AVout | Temperature regulation -1 - +1 % =IN10mA, _40°8UT < -|-5A égg%
lout Output current limit 10 - 30 mA Ty <85C, ViNn-Vour = 12V
Ts<125C,
lout Output current limit - - 0.5 mA V\IJN - Vour = 450V
lout Minimum output current - 03 | 0.5 mA Includes R1 and load
current
lADy Adjust output current 5.0 10 15 uA -—
co Minimpm output load 10 ) ) uF .
capacitance
DB’\‘;:’NT/ Ripple rejection ratio 50 | 60 | - dB | 120Hz, Vour =5V
Tumit Junction temperature limit 125 - - C -—
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Thermal Characteristics

MSLR8xx

Package Power Dissipation @ Ta= 25°C Bjc °C/IW Bja °C/W
TO-92 0.74W 125 170
TO-89 1.6W 15 78t
TO-252 2.5W 6.25 50t
Note:
t Mountedon FR4board, 256mmx25mmx 1.57mm.
Typical Application Circuit
=] o
K
V., VIN
c,
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Required for conditions where Vin is less than Vour

Functional Block Diagram
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Typical Application Circuits

P T
L Ll~1__1u
o I=d :
Vin —L VIN VOUT Vour = SOV
17 to 450V |
R1
ADJ 6.04kQ
1%
1 1 c2
C1 l R <16.5k0
T R? ~T~1.0uF % LOAD
18.2kQ2
1%

Required for conditions where Vn is less than Vour, Voyr = 1.2V * (1 + 2?) + Iyp; * R2
Figure 1: High Input Voltage, 5.0V Output Linear Regulator

V= (Vo + 12V) to 450V Vo
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Figure 2: SMPS Start-Up Circuit
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Figure 3: High Voltage Adjustable Constant Current Source
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Typical Performance Curves

Load Transient Response

“ lJIJI.EﬁD".II

-
MSLR8 l closed
aW

) 6.04K02

1% SW Open t
2y == 4 |.uuF§1um U FUUUY DUV DU SO JUUN N
T 18.2x00 5320 ’ 3 =
£1% T
£ =)

T 509 (2] ﬂ"mn?:rrm =) T3Y
Load Transient Response

Line Transient Response

A00N v, W= 8.0V e —
Vi MSLR8
W DI 6 0dki2
+1% v,
= 1.0pF gﬂln
1820
+1% o
. : - Vo R
TR 100 | TRT T oV
Line Transient Response
400V 400V
U’_ '||I'_
w 1 Lil
5.0V ¥ — 5.0¥
" T v
o ~ o ——
4D B - A v - L L R (2 B P La e i R i1
Line Power Up Transient Line Power Down Transient

Copyright® Msksemi Incorporated www.msksemi.com


http://www.msksemi.com

MSKSEMI

seMmiconoucTor I |

MSLR8xx |

Typical Performance Curves cont)

Load Transient Response
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PACKAGE MECHANICAL DATA

SOT-89
bl
L
e b
D _11.0.25C
GAUGE
PLANE
Dimensions In Millimeters Dimensions In Inches
_ Symbol Min. Max. Min. Max.
< A — 1.800 — 0.071
Al 0.020 0.100 0.001 0.004
I—'—|—\ A2 1.500 1.700 0.059 0.067
N < b 0.660 0.840 0.026 0.033
< \ / b1 2.900 3.100 0.114 0.122
c 0.230 0.350 0.009 0.014
D 6.300 6.700 0.248 0.264
E 6.700 7.300 0.264 0.287
E1 3.300 3.700 0.130 0.146
e 2.300(BSC) 0.091(BSC)
L 0.750 0.030
[¢] 0° 10° 0° 10°
Suggested Pad Layout
2.400 Note:
: 1.Controlling dimension:in millimeters.
2.General tolerance:+0.050mm.
3.The pad layout is for reference purposes only.
2 & 3
P~ w
2
=]
0.750 | _ 2.300
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TO-92

2X
4 MAX

XSEATING

PLANE

FORMED LEAD OPTION
OTHER DIMENSIONS IDENTICAL
TO STRAIGHT LEAD OPTION

MSLR8xx

5.21
4.44
EJECTOR PIN
OPTIONAL
5.34
+ — (1.5) TYP
2.54) | \¥SEAT|NG
NOTE 3 J‘ ‘L — 1 PLANE 5
Fooo 00 L(0.51)TYP
1 6X
||~ =— 0.076 MAX
|l
3X I I
12.7 MIN I
| |
||l
| |
||l
| |
||l
| |
7 TR 0.43 7L
0.55 oo 3X
3X 038 - | 0.35
fe—}—2X 1.27+0.13
STRAIGHT LEAD OPTION
: T
2.67
3X503 4.19
1 3.17

[=I—= -

2

3 1
L 3.43 MIN —J
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TO-252

i
—
Ty

-

g —| |—
[+
—  ——

e | Millimeter | cer Mill'r'_'ue'.er ‘
Min., Max, Min, Max,
2.20 2.40 E 6.40 6.80

) 0.15 ‘ El 5 .

b .50 0./0 - 2.30 REI

w | 0.60 090 | F 0.70 0.90
5.20 5.50 H 9.40 10.20
0.45 0.55 L 140 1.77

D .40 5.80 L. 2.40 3.00

DI | 1.57 _ L4 0.80 1.20
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Attention

m Any and all MSKSEMI Semiconductor products described or contained herein do not have specifications that can
handle applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or
other applications whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with
your MSKSEMI Semiconductor representative nearest you before using any MSKSEMI Semiconductor products described
or contained herein in such applications.

m MSKSEMI Semiconductor assumes no responsibility for equipment failures that result from using products  at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in

products specificationsof any andall MSKSEMI Semiconductor products described orcontained herein.
m Specifications of any and all MSKSEMI Semiconductor products described or contained herein stipulate the

performance, characteristics, and functions of the described products in the independent state, and are not guarantees of the
performance, characteristics, and functions of the described products as mounted in the customer’s products or equipment. To
verify symptoms and states that cannot be evaluated in an independent device, the customer should always evaluate and test
devices mounted in the customer’sproducts orequipment.

m MSKSEMI Semiconductor. strives to supply high-quality high-reliability products. However, any and all semiconductor
products fail with someprobability. It is possiblethat these probabilistic failures could give rise to accidents or events that could
endanger human lives, that could give rise to smoke or fire, or that could cause damage to other property. When designing
equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures include but are
not limited to protective circuits anderror prevention circuitsfor safedesign, redundant design, and structural design.

m |n the event that any or all MSKSEMI Semiconductor products(including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must not be exported

without obtaining the export license from theauthorities concerned in accordance with the above law.
m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or

mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior
written permission of MSKSEMI Semiconductor.

m Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume
production. MSKSEMI Semiconductor believes information herein is accurate and reliable, but no guarantees are made or

implied regarding its use or any infringementsof intellectual property rights or other rightsof third parties.
m Any and all information described or contained herein are subject to change without notice due to

product/technology improvement, etc. Whendesigning equipment, referto the "Delivery Specification" for the MSKSEMI

Semiconductor productthat you intend to use.
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