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LM9070

Low-Dropout System Voltage Regulator with Keep-Alive

ON/OFF Control

General Description

The LM9070 is a 5V, 3% accurate, 250 mA low-dropout volt-
age regulator. The regulator features an active low delayed
reset output flag which can be used to reset a microproces-
sor system on turn-ON and in the event that the regulator
output falls out of regulation for any reason. An external ca-
pacitor programs a delay time interval before the reset out-
put can return high.

Designed for automotive application the LM9070 contains a
variety of protection features such as reverse battery,
over-voltage shutdown, thermal shutdown, input transient
protection and a wide operating temperature range.

A unique two-input logic control scheme is used to enable or
disable the regulator output. An ON/OFF input can be pro-
vided by an ignition switch derived signal while a second,
Keep-Alive input, is generated by a system controller. This
allows for a system to remain ON after ignition has been
switched OFF. The system controller can then execute a
power-down routine and after which command the regulator
OFF to a low quiescent current state (60 pA max).

Design techniques have been employed to allow the regula-
tor to remain operational and not generate false reset signals
when subjected to high levels of RF energy (300V/m from
2 MHz to 400 MHz).

Features

m Automotive application reliability

m 3% output voltage tolerance

® Insensitive to radiated RFI

m Dropout voltage less than 800 mV with 250 mA output
current

Externally programmed reset delay interval

Keep-alive feature with 2 logic control inputs

60V Load dump transient protection

Thermal shutdown

Short circuit protection and disable safety features
Reverse battery protection

Low OFF quiescent current, 50 pA maximum

Wide operating temperature range —40°C to +125°C
TO-263 and 20-pin power surface mount packages
Lead form compatible with TLE4267 TO-220 regulator
(package TAO7D)

Connection Diagrams and Ordering Information

7-Lead TO-263
Surface Mount Package

7 OUTPUT VOLTAGE
6 KEEP ALIVE INPUT
5 DELAY CAPACITOR
4 GROUND

3 RESET OUTPUT

2 ON/OFF INPUT

1 INPUT VOLTAGE
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Backside metal is internally connected to ground.

Order Number LM9070S
See NS Package Number TS7B

(Top View)

20-Pin SO Package
20 INPUT VOLTAGE

19 Ne

ON/OFF INPUT 1
RESET OUTPUT

NC 518 NC
GROUND = ;17 GROUND
=
GROUND SIS " 16 GROUND
GROUND S — 15 GROUND
GROUND SE — 14 GROUND
NC 13N

\12 NC

\11 OUTPUT VOLTAGE

DS012831-2

DELAY CAPACITOR
KEEP ALIVE INPUT 10

Order Number LM9070M
See NS Package Number M20B
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LM9070

Connection Diagrams and Ordering Information (Top View) (Continued)

7-Lead TO-220 Package
(Odd numbered pins bent forward away from package body)

OUTPUT VOLTAGE
KEEP ALIVE INPUT
DELAY CAPACITOR
GROUND

RESET OUTPUT
ON/OFF INPUT
INPUT VOLTAGE

DS012831-3

LM9070T
N I R - N

Tab is internally connected to ground.
Order Number LM9070T
See NS Package Number TAO7B

7-Lead TO-220 Package
(Even numbered pins bent forward
away from package body)

OUTPUT VOLTAGE
KEEP ALIVE INPUT
DELAY CAPACITOR
GROUND

RESET OUTPUT
ON/OFF INPUT
INPUT VOLTAGE

DS012831-4
Tab is internally connected to ground.
Order Number LM9070T/Flow LB09
See NS Package Number TAO7D

LM9070T
NI NS -
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Absolute Maximum Ratings

Input Voltage

ON/OFF, Keep-Alive Inputs
(through 1 kQ)

DC Input Voltage
Positive Input Transient (t<100 ms)
Negative Input Transient (t<1 ms)
Reset Output Sink Current
Power Dissipation
Junction Temperature
ESD Susceptibility (Note 2)

Lead Temperature
(Soldering, 10 seconds)

Electrical Characteristics

(Note 1) Storage Temperature
Operating Ratings  (Note 1)
Input Voltage
—-26V to +26V Ambient Temperature
60V jc, TO-220, TO-263 Packages
-50V 6ja, TO-220, TO-263 Packages
5 mA 6j-pins, SO20 Package
Internally Limited Bja, SO20 Package
150°C
12 kV, 2 kV
260°C

-50°C to +150°C

6V to 26V
-40°C to +125°C
3°C/Iw

43°C/W

25°CIW

85°C/W

The following specifications apply for Voc= 6V to 26V, —40°C < T,< 125°C, unless otherwise specified. Co,r=47 UFd with an

ESR < 3Q. C, = 1 pFd

Symbol | Parameter Conditions Min Max l*nits
REGULATOR OUTPUT
Vour Output Voltage 5 mMA < lgyt < 250 mA 4.85 5.15 \
AV Line Line Regulation loutr = 5 MA, 9V <V < 16.5V 25 mV
lour = 5 MA, 6V <V, < 26V 50 mv
AVt Load Load Regulation Viy = 14.4V, 5 mA < lgyr < 250 mA 50 mvV
Iq Quiescent Current Vonrore € Vin
lour = 5 MA 4 mA
lout = 250 MA, V,y = 8V 25 mA
lour = 5 MA, V, = 5V 10 mA
lout = 250 MA, V,y = 6V 50 mA
loff OFF Quiescent Current V,y < 16.5V, Regulator OFF
-40°C < T,<60°C 20 HA
60°C < T, < 135°C 60 PA
Vdo Dropout Voltage lour = 5 MA 300 mvV
lout = 250 MA 800 mv
Isc Short Circuit Current R, = 1Q 0.4 1.5 A
RR Ripple Rejection fripple = 120 Hz, Vripple = 1 Vrms
lour = 50 mMA 60 dB
Vothoee Safety Vour Latch-OFF Threshold | In Keep-Alive mode
Vonore = 0V, Via = OV 4 45 \%
OVthr Overvoltage Shutdown Threshold 27 \%
Vo Transient Vour during Transients Vn Peak < 60V, 7 v
R, = 100Q, T = 100 ms
RESET OUTPUT
Vth Threshold Voltage AVt Required to Generate a
Reset Output -300 -500 mV
4.85V < Vour < 5.15V
Viow Reset Output Low Voltage Isink = 1.6 mA, Vour > 3.2V 0.4 \
1.4V < Vour < 3.2V 0.8 Y
Vhigh Reset Output High Voltage 0.9 Vour Vour \%
tyelay Delay Time Cdelay = 0.1 pFd 7 31 ms
lgelay Charging Current for Cdelay 10 30 HA
Rpu Internal Pull-up Resistance 12 80 kQ
CONTROL LOGIC
Vislow Lo Input Threshold Volage: | 35y < Vour < 525V 03Vour | 05Vour | V

www.national.com

0,061



LM9070

Electrical Characteristics

(Continued)

The following specmcatlons apply for Voc= 6V to 26V, —40°C < T,< 125°C, unless otherwise specified. Co,1=47 pFd with an

ESR < 3Q. Cp =

1 pFd.

Symbol Parameter | Conditions Min Max lJ}nits
CONTROL LOGIC
Vahigh High Input Threshold Voltage,
< <
Keep-Alive Input 3.5V < Vgur < 5.25V 0.6 Vour 0.8 Vour \%
Vonoee low Low Input Voltage, ON/OFF Input Rseries = 1 kQ -2 2 \%
Vonoee high High Input Voltage, ON/OFF Input Rseries = 1 kQ 4 26 \%
loniorr Input Current, ON/OFF Input Vonoer < 4V 330 HA
4V < Voyore < 7V 670 PA
Vonorr 2 7V 10 mA
- i < <
Rpuga Internal lPuII up Resistance, 0V <V € 26V 20 100 KO
Keep-Alive Input
Rpdonoee Internal Pull-down Resistance 0V < Vonoer < 26V
21 kQ
ON/OFF Input 50 0

Note 1: Absolute Maximum Ratings

indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is

intended to be functional, but do not guarantee specific performance limits. For guaranteed specifications and conditions, see the Electrical Characteristics.

Note 2: All pins will survive an ESD impulse of £2000V using the human body model of 100 pF discharged through a 1.5 kQ resistor. In addition, input pins V,y and
the ON/OFF input will withstand ten pulses of £12 kV from a 150 pF capacitor discharged through a 560Q resistor with each pin bypassed with a 22 nF, 100V ca-

pacitor.

Reset Operation and Protection Features

Power On | Low Vy

Viy. ON/OFF

14V
T
- oV

High Viy

| 26V

Loss of Vg

Vour

Ve

Delay y
Capacitor p

!
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I
I
I
I
— Delay
1 I

Reset

_

Input
Transient
60V

AN el
T
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Thermal
Shutdown

14V

|
|
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I
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Typical Performance Characteristics

Turn ON Characteristics

S|r=2on Vin
Cour = 47 uF /
Cdelay = 0.1 uF
= 5 Y H /
: . /4
> / 1] vreset
z : i
3 /[ Vour 1| Reset
£ 2 / - Delay —
S e
|
0
0 100 200 300 400
Time (100 ms/Div)
DS012831-6
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Input Voltage Extremes
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Turn OFF Characteristics

7
R =200
6 -
Cour = 47 uF
5 Cdelay = 0.1 uF
z
L 4
z
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o V,
g, out \\
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=
1
Vreset
0 100 200 300 400
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Quiescent Current vs
Input Voltage
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3
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DS012831-10

Reset Delay Time
vs Temperature
50

Cdelay = 0.1 uF
40

Delay Time (ms)

-50 -25 0 25 50 75 100 125

Ambient Temperature (°C)
DS012831-13

(To = 25°C unless indicated otherwise)

Normalized Output Voltage
vs Temperature
100

75

50

25

0

-25

Change in Voyr (mV)

-50

=75

-100
-50 -25 0 25 50 75 100 125

Ambient Temperature (°C)
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Input Current vs

Input Voltage

Regulator Switched OFF
4

Input Current (mA)

Ny
-2
-30-20-10 0 10 20 30 40 50 60

Input Voltage (V)
DS012831-11

Short Circuit Current
vs Temperature
600
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500
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400

Short Circuit Current (mA)

-50 -25 0 25 50 75 100 125

Ambient Temperature (°C)
DS012831-14
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LM9070

Typical Performance Characteristics

Output Capacitor ESR

(To = 25°C unless indicated otherwise) (Continued)

Maximum Power Dissipation

100 (TO-220 Package)
Cour = 47 uF 25 —

~ ? D Infinite Heat Sink
S 10 % s 20 \
S s
E 1 %///////// :%, ) \\ 10°C/W Heat Sink
S o EEREESS

03 , B

o ///////// &5 |——F No Heat Sink

0 50 100 150 200 250 I ——
Load Current (mA) -50 -25 0 25 50 75 100 125

DS012831-15

Ambient Temperature (°C)
DS012831-16

Maximum Power Dissipation
(TO-263 and SO-20 Packages)

T T T 1]

Infinite Heat Sink (T0-263)

)

U N
60°C/W Heat Sink (S0-20)
I(z sq. in. of copper foil)‘

T 1
‘lnfml(e He‘al Sink (SO 20)
|
30°C/W Heat Sink (TO 263)
(3 sq. in. of copper foil) |
No Heat Sink

(70-263) 7
No Heat SinkESO-N;%

-50 -25 0 25 50 75 100 125

Power Dissipation (W

Ambient Temperature (°C)
DS012831-17

ON/OFF, Keep-Alive and Safety Latch-Off Control Diagrams

Note: If Keep-Alive is provided by a microprocessor powered by the output voltage of the LM9070, the logic “1” voltage level will track Vo as the regulator turns

OFF.

Simple ON/OFF control
(Keep-Alive input must be high to turn OFF output)

ON/OFF | |
tr A
ive
™N
Vour \\
—| |« tdelay

Delay
Capacitor

Reset

DS012831-18

Switch ON with ON/OFF input; Keep output
biased with Keep-Alive; Hold ouput ON with
ON/OFF; Turn OFF with ON/OFF input.
(Temporary Keep-Alive Mode)
ON/OFF J

L

.

Keep-Alive Mode; Turn ON with ON/OFF control,
Keep output biased with Keep-Alive input,
Turn OFF with Keep-Alive (Keep-Alive low keeps
output ON, Keep-Alive going high turns output OFF)

ON/OFF | |

Keep ¢
Alive Don't Care

NN

Vour

Delay
Capacitor

Reset

|<— tdelay

DS012831-19

Safety Latch OFF of V 1 when in Keep-Alive Mode
(ON/OFF going high required to turn Output back ON)

ON/OFF —I

—

Turns Output

back ON [
Don't Care

Output latches OFF

4V

Keep
Alive
Keep
Alive Don't Care; Don'{ Care
Vour
four _/ ¥
Delay
— |=— tdelay Capacitor
Delay
Capacitor
Reset |
Reset

DS012831-20

_>| tdelay

.

DS012831-21
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Control Logic Truth Table

ON/OFF | Keep-Alive Output Reset ) -
Operating Condition
Input Input Voltage Output

L X ov L Low quiescent current standby (OFF) condition
1 X 5V 1 after delay Output turns ON
H X 5V H Normal ON condition
! H ov L Output turns OFF
! L 5V H Output kept ON by Keep-Alive Input
1 L 5V H Output remains ON (or turns ON)
H X AVeyr 2 -300 mV L Output pulled out of regulation, reset flag generated
L L Vour € 4V L Output latches OFF

Block Diagram

5V
Viy O—¢ * 250 mA —0 Vour
+ I Regulator *
1 uF ) Vour 47 uf
| Thermal/ Fault  Output Vour ON |
e 60k |Overvoltage| \ I| Enable Ve i OFF —
Shutdown orng out
Keep Alive
Input O R Q
Latch
ON/OFFC s
Input
100k Vour Safety 30k
Monitor and
— D;Lasﬁd Reset
- Vour <4V Circuitry Output
Vout Normal

Application Information

The LM9070 voltage regulator has been optimized for use in
microprocessor based automotive systems. Several unique
design features have been incorporated to address many
FMEA (Failure Mode Effects Analysis) concerns for fail-safe
system performance.

FAULT TOLERANT FEATURES

While not specifically guaranteed due to production testing
limitations, the LM9070 has been tested and shown to con-
tinue to provide a regulated output and, not generate an er-
roneous system reset signal while subjected to high levels of
RF electric field energy (up to 300 V/m signal strength over
a 2 MHz to 400 MHz frequency range). This is very important
in vehicle safety related applications where the system must
continue to operate normally. To maintain this immunity to
RFI the output bypass capacitor is important (47 pF is rec-
ommended).

This regulator is suitable for applications where continuous
connection to the battery is required (Refer to the Typical Ap-
plication Circuit ). ON/OFF control of the regulator and sys-
tem can be accomplished by switching the ON/OFF input to
the battery or ignition supply V,y supply through a SPST

T
Groun _i_

Cdelay
0.1 uF

|||—||—o——

DS012831-22

switch. If this input becomes open circuited, an internal
pull-down resistor ensures that the regulator turns OFF.
When the regulator is switched OFF the current load on the
battery drops to less than 60 pA. With the possibility in many
applications for V,y and the ON/OFF input pins to be con-
nected in a system through long lengths of wire, the ESD
protection of these pins has been increased to 12 kV with the
addition of small input bypass capacitors.

System 5V
Vbattery Supply
o _L Vv Lm9o70  Vour o
+ |
ON/OFF
1 uf
" I o Keep Alive :E47 uF
Ignition -1 GND Cdelay Reset | ——
Switch - I -
1k — :+:0A1 uF
== 0.022 uF = ¥ Reset
Microprocessor
—  Keep-Alive ‘ S;slem *+5V Vee
Output
Control I

DS012831-23

FIGURE 1. Typical Application Circuit
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LM9070

Application Information

An output bypass capacitor of at least 10 pF is required for
stability (47 pF is recommended). The ESR of this capacitor
should be less than 3Q. An input capacitor of 1 pF or larger
is recommended to improve line transient and noise perfor-
mance.

With the Keep-Alive input, a system microprocessor has the
ability to keep the regulator ON (with a logic “0” on
Keep-Alive) after the ON/OFF input has been commanded
OFF. A power-down sequence, when system variables are
typically stored in programmable memory, can be executed
and take as much time as necessary. At the end of the op-
eration the micro then pulls Keep-Alive high and the regula-
tor and system turn OFF and revert to the low quiescent cur-
rent standby mode.

For additional system reliability, consideration has been
made for the possibility of a short circuited load at the output
of the regulator. When the regulator is switched ON, conven-
tional current limiting and thermal shutdown protect the regu-
lator. When the regulator is switched OFF however, a
grounded V¢ supply to the micro (due to the shorted regu-
lator output) will force the Keep-Alive input to be low and
thus try to maintain the Keep-Alive mode of operation. With
a shorted load, the drain on the battery could be as high as
1.5A. A separate internal circuit monitors the output voltage
of the regulator. If Vo is less than 4V, as would be the case
with a shorted load, the Keep-Alive function is logically dis-
abled to ensure that the regulator turns OFF and reverts to
only a 50 pA load on the battery.

ViN LMgo70  Vour
NC
1k O—] Keep Alive Cdelay ks

+
1 #FI 1 47 uf
— ON/OFF  GND Reset 0.1 uF |

I [ =_

FIGURE 2. Control Logic Not Used

(Continued)

Vbattery

DS012831-24

Conventional load dump protection is built in to withstand up
to +60V and —-50V transients. A 1 kQ resistor in series with
the ON/OFF and Keep-Alive inputs are recommended to
provide the same level of transient protection for these pins
if required. Protection against reverse polarity battery con-
nections is also built in. With a reversed battery the output of
the LM9070 will not go more negative than one diode drop
below ground. This will prevent damage to any of the 5V load
circuits.

For applications where the control logic is not required the
logic pins should be configured as shown in Figure 2. A
separate device, called the LM9071, can be used. The
LM9071 is available in a 5-lead TO-220 package and does
not provide control logic functions, but still retains all of the
protection features of the LM9070.

RESET FLAG

Excessive loading of the output to the point where the output
voltage drops by 300 mV to 500 mV will signal a reset flag to
the micro. This will warn of a V¢ supply that may produce
unpredictable operation of the system. On power-up and re-
covery from a fault condition the delay capacitor is used to
hold the micro in a reset condition for a programmable time
interval to allow the system operating voltages and

clock to stabilize before executing code. The typical delay
time interval can be estimated using the following equation:

_ 3.8V x Cdelay

tdelay 20 pA

INPUT STABILITY

Low dropout voltage regulators which utilize a PNP power
transistor usually exhibit a large increase in current when in
dropout (V,y < 5.5V). This increase is caused by the satura-
tion characteristics (3 reduction) of the PNP transistor. To
significantly minimize this increase in current the LM9070
detects when the PNP enters saturation and reduces the op-
erating current.

This reduction in input current can create a stability problem
in applications with higher load current (> 100 mA) where
the input voltage is applied through a long length of wire,
which in effect adds a significant amount of inductance in se-
ries with the input. The drop in input current may create a
positive input voltage transient which may take the PNP out
of saturation. If the input voltage is held constant at the
threshold where the PNP is going in and out of saturation, an
oscillation may be created.

This is only observed where significant series inductance is
present in the input supply line and when the rise and fall
time of the input supply is very slow. If the application and re-
moval of the input voltage changes at a rate greater than 500
mV/us, the input voltage moves through the dropout region
of operation (V,y of 3V to 5.5V) too quickly for an oscillation
to be established.

MICROPROCESSOR SYSTEM REGULATOR WITH
KEEP-ALIVE INTERVAL AT TURN-OFF

The following circuit illustrates a system application utilizing
both of the logic control inputs of the LM9070. Closing the
ON/OFF switch powers ON the system. Once powered, the
system controller sets the Keep-Alive line low. The NPN
transistor is used only to signal the controller that the ON/
OFF switch has been opened and the system is to be turned
OFF. Upon detecting this high level at the ON/OFF Sense in-
put line, the controller can then perform a power down rou-
tine. The system will remain fully powered until the controller
commands total shut down by taking the Keep-Alive line
high. The system then shuts OFF and reverts to a very low
current drain standby condition until switched back on.

www.national.com




Application Information

Unregulated
Supply Voltage
(Ign or Batt)

ON/OFF
Switch

Control Waveforms

on/oFF Vbatt
Input
(Pin 2)
5V
ON/OFF
Sense
0
5V
Vour
System Supply
Voltage 0
5V
Reset
5V
Keep
Alive
0

(Continued)

() —

Bd

Microprocessor

System
Memory

ON/OFF Y
Sense

Keep Alive

ON/OFF
switch closes

ON/OFF
switch opens

Reset

Initiates
keep alive
routine

Reset
—>l Delay |<—

Time

[N Reset Threshold
Keep Alive
Interval

Regulator disabled
(less than 50 wA current

drain on input supply)

Set low

by micro
after power on
reset interval

!

Taken high
by micro to
turn system OFF

DS012831-25
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LM9070

Physical Dim

0.010-0.029

25a—0.737) *4" 7>

€Nnsions  inches (millimeters) unless otherwise noted

0.291-0.299

(7.391-7.595)

-
A

I W—

8° MAX TYP
ALL LEADS

0.009-0.013
(0.229—-0.330)
TYP ALL LEADS

0.004 /

{©0.102)
ALL LEAD TIPS

—|

t

0.016 —0.050
{0.406 —1.270)
TYP ALL LEADS

(0.203)

20-Lead (0.300" Wide) Molded Small Outline Package, JEDEC
Order Number LM9070M
NS Package Number M20B

‘ 0.495-0.512
{12.598~13.005)
»ZU 19 18 17 16 15 14 13 12 1
D390t
{10.008 — 10.643)
I
LEADNO. 1 __|—"
“ TUUTU0E0Y
1 2 3 4 5 6 7 8 9 10
0.010 yax
0.254)
0.093-0.104
{2.362-2.642)

9 oom-nore
¢ {0.102-0.305)
X — bl * SEATING

| § pume
T 0.014 l 0.050 | 0.014-0.020
0,356 . 014 -0.020 ryp
(0.356) —» o > {0.356—0.508)
TYp
0.008 1yp

M20B (REV F)
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Physical Dimensions

inches (millimeters) unless otherwise noted (Continued)

0.100-0.120 g 0:149-0.153 0.025-0.035 1yp
[2.54-3.05] [3.78-3.89] [0.64-0.89] —l
/ — >} .
—— |
+0.015 — T
0.400 T0000 i
+0.38 - - - = — 0.040-0.060
[10.16 45 — T T > [ lr02-152) ™F
Q, > —
0.240-0.260 0.330-0.350 \P‘N #1.1D
—
[6.10-6.60] [8.38-8.89]
0.840-0.860
< [21.34-21.84] 0.015 9%
0.040 — .35 0187 TYP
R [1.02) TYP [0.38 Jy'g5 |
7° \ [~~~ p- __
/\ f 0.190-0.210
# l (4.83-5.33]

0.175-0.185

Y — I
( ¥ 0.155-0.165 f

La5me70] / i [3.94-4.19]

i 00-6° // t | 0.255-0.275

+0.010 _
0_048_0,052J‘ 0.105 Z5'g1s [6.48-6.98]
[1.22-1.32] ' [2.67 102
o 0.545-0.565 0.38 SEATING PLANE
TAPER SIDES 1 < [13.84-14.35] —»l
0.880-0.900

[22.35-22.86]

TAO7B (REV A)

7-Lead Molded TO-220
Order Number LM9070T
NS Package Number TAO7B

11
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LM9070

Physical Dimensions

©23.7£0.1

10.0+0.4

inches (millimeters) unless otherwise noted (Continued)

rOSTYP

/

|

O

_L

—— 6.5 —]
«————— 15.4£0.5 ————

1.0

T—1 27 TYP

ro 410.1 TYP
T

Wl

e 21.781.0 ———————————————>

24.7£1.0

7-Lead Molded TO-220
Order Number LM9070T/Flow LB09
NS Package Number TAO7D

TAO7D (REV A)

0.260-0.280 0.040-0.060
[6.60-7.11] 7] /\10°13° TYP [1.02-2.52] TP
T E_ 0.575
+0.010 |
0.400%3-942 — | [14.61] "I |__ 0.085 1p
0.25
[10.16%-23] :|_¢_ 2. 16]
l :l f 0.022-0.032 1\ 0.425 I[o 9 TYP
[0.56-0.81] [10.80] — 0.50
_,|0.330-0.350 L PIN#1 1D [1.27]
[8.38-8.89] 0.030 :' Tvp
. =
R MAX TYP
0.050 yay o |am [0.78] =
[1.27] N 0.015-0.030 f
/\70 /'\|‘\7o [0.38-0.76] 0.410
0.035 [10.41]
0.173-0.183 [0.89]
[4.45-4.65] i —F LEAD POSITION OVERLAY
7* —"‘r—‘r (2[0.004[0.10]
EM=TF TAPERED T
0.048- oosz SIDES 1° 0°-6°
[1.22- 132] 0°-6¢ ‘\l 0.250 /1N = .
0[%‘% 01%5] STAND-OFF [6.35]
e 0.490 \uy [
[12.45] f
0.565 0.200
l— MAX MIN
[14.35] [5.08]
CONTROLLING DIMENSION: INCH \[
BACK VIEW 1578 (REV B)

7-Lead Molded TO-263
Order Number LM9070S
NS Package Number TS7B
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LIFE SUPPORT POLICY

Notes

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are

devices or 2. A critical component is any component of a life
support device or system whose failure to perform

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a

significant injury to the user.

can be reasonably expected to cause the failure of
the life support device or system, or to affect its

safety or effectiveness.

National Semiconductor National Semiconductor

Corporation Europe

Americas Fax: +49 (0) 1 80-530 85 86

Tel: 1-800-272-9959 Email: europe.support@nsc.com

Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 1 80-530 85 85

Email: support@nsc.com English Tel: +49 (0) 1 80-532 78 32

Francais Tel: +49 (0) 1 80-532 93 58

www.national.com Italiano Tel: +49 (0) 1 80-534 16 80

National Semiconductor
Asia Pacific Customer
Response Group

Tel: 65-2544466

Fax: 65-2504466

Email: sea.support@nsc.com

National Semiconductor
Japan Ltd.

Tel: 81-3-5639-7560
Fax: 81-3-5639-7507

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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