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5 Pin Configuration and Functions

NEV Package

8-Pin SDIP P Package
Top View 8-Pin PDIP
Top View
REFERENCE
FEEDBACK )
REFERENCE _1 |8 REFERENCE
REFERENCE v oUTPUT | FEEDBACK
OUTPUT
oPAMP _2 LA
0P AMP INPUT (-) ] — Vv
OUTPUT
0P AMP
3 [
INPUTS BALANCE m%?m— — gﬁmﬂ
V- __4] 5
TOP VIEW v —— BALANCE
TOP VIEW
Pin Functions — 8-Pin SDIP or PDIP
PIN
le} DESCRIPTION
NAME NO.
Balance 5 | Used for offset nulling
Op Amp Input (+) 3 | Noninverting input of operational amplifier
Op Amp Input (-) 2 | Inverting input of operational amplifier
Op Amp Output 6 (0] Output terminal of operational amplifier
Reference Feedback 8 | Feedback terminal of reference
Reference Output 1 (0] Output terminal of reference
V+ 7 | Positive supply voltage
V- 4 | Negative supply voltage
NPA Package
14-Pin SOIC
Top View
-/
Ne—1 4 ne
NC—2 13 e
REF OUTPUT — 12 REF FEEDBACK
Op AMP INPUT (-)—4 [ y+
Op AMP INPUT (1-)—5 10 0p AMP OUTPUT
v-—4 °  BaLancE
Ne—L L
Pin Functions — 14-Pin SOIC
PIN
I/0 DESCRIPTION
NAME NO.
Balance 9 | Used for offset nulling
NC 1,2,7,8,14,13 — No connection
Op Amp Input (-) 4 | Inverting input of operational amplifier
Op Amp Input (+) 5 | Noninverting input of operational amplifier
Op Amp Output 10 (0] Output terminal of operational amplifier
Reference Feedback 12 | Feedback terminal of reference
Reference Output 3 (0] Output terminal of reference
V+ 11 | Positive supply voltage
V- 6 | Negative supply voltage
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6 Specifications
6.1 Absolute Maximum Ratings
See WAE)
MIN MAX UNIT
Total supply voltage 45 \%
Differential input voltage ) +40 Y
Power dissipation(® Internally limited
Output short-circuit duration® Continuous
TO Soldering (10 seconds) 300 °C
Soldering (10 seconds) 260 °C
Lead temperature
DIP Vapor phase (60 seconds) 215 °C
Infrared (15 seconds) 220 °C
Maximum junction temperature 150 °C
Storage temperature, Tgyg -55 150 °C

(1) Refer to RETS10X for LM10H military specifications.

(2) 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 under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(3) If Military/Aerospace specified devices are required, please contact the Tl Sales Office/Distributors for availability and specifications.

(4) The Input voltage can exceed the supply voltages provided that the voltage from the input to any other terminal does not exceed the
maximum differential input voltage and excess dissipation is accounted for when V|y < V™.

(5) The maximum, operating-junction temperature is 150°C for the LM10-MIL. At elevated temperatures, devices must be derated based on
package thermal resistance.

(6) Internal thermal limiting prevents excessive heating that could result in sudden failure, but the IC can be subjected to accelerated stress
with a shorted output and worst-case conditions.

6.2 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
Vs Supply input voltage range (V-) — (V+) 1.2 40 \%
Vewm Common-mode voltage (V-) (V+)-0.85 \%
VREF Reference voltage 0.2 \
IREF Reference current 0 1 mA
6.3 Thermal Information
LM10-MIL
THERMAL METRIC® NEV (SDIP) NPA (SOIC) P (PDIP) UNIT
8 PINS 14 PINS 8 PINS
Rgia Junction-to-ambient thermal resistance 150 90 87 °C/W
Rojctop) Junction-to-case (top) thermal resistance 45 — — °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.

4 Copyright © 2017, Texas Instruments Incorporated
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6.4 Electrical Characteristics
T,=25°C unless otherwise specified®
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
T;=25°C 0.3 2 mv
Input offset voltage
Tuin £ T3 < Tuax (see @) 3] mv
T,=25°C 0.25 07| nA
Input offset current®
Tuin £ T3 < Tuax (see @) 15| nA
_ T,=25°C 10 20| nA
Input bias current
Tuin < T3 < Tuax (see @) 30| nA
_ T,=25°C 250 500 kQ
Input resistance
Tuin £ T3 < Tuax (see @) 150 kQ
Vs =#20V, loyr =0 120 400 vimv
Vour = #19.95 V, Ty £ Ty < Tyax (see @) 80 VimV
Vs =20V, Vour = #19.4 V 50 130 vimv
' lout = 20 MA, Tyin £ T3 € Tyax (see 1) 20 VimV
;Zirr?e signal voltage I/} " " 15 mA, Ty < T) < Tuax (see @) 20 VimV
Vs =+0.6 V, loyt = 2 mA 15 3 vimv
Vs = +0.65 V, lout = #2 MA, Tyin < T3 < Tuax (see @) 15 3 VimV
Vout =204V, Tyin £ T3 € Tyax (see 1) 0.5 VimV
Vour = 0.3V, Vo = =0.4 V, Tyin £ T < Tyax (see D) 0.5 VimV
12V <Vour <40V, R = 1.1 kQ 14 33 vimv
13V <Vour<40V, R = 1.1 kQ, Tyin £ T € Tyax (see D) 14 33 VimV
Shunt gain® 0.1 MA < louT £ 5 MA, Tyin £ T < Tyax (see @) 6 VimV
15V<V <40V, R =250 Q 8 25 vimv
0.1 MA < lout £ 20 MA, Tyin £ T3 < Tuax (see @) 4 VimV
-20V £V £19.15 V 93 102 dB
rce?e’zg‘oon”'m"de 20V S Vey <19V, Ty S Ts < Tuax (see @) 93 102 dB
Vg =220V, Ty £ T3 € Tyax (see @) 87 dB
-02V=2V 2-39V 90 96 dB
VE=1V, Tyn £ T < Tyax (see @) 84 dB
Supply-voltage VE =11V, Tun £ T € Tuax (see D) 84 dB
rejection 1VsVvt<398V 96 106 dB
11V <V <398V, Tyn < T < Tyax (see D) 96 106 dB
V™= =02V, Tyin £ T3 S Tyax (see @) 90 dB
Offset voltage drift 2 uv/°ec
Offset current drift 2 pA/°C
Bias current drift Tc <100°C 60 pA/°C
12V<Vg<40V 0.001 0.003| %V
Line regulation 13V <Vg<40V, Tyin < T3 < Tuax (see @) 0.001 0.003| %V
0 < Iger £ 1 MA, Vger = 200 mV, Ty € Ty < Tyax (see @) 0.006| %V
0<Iger <1 MA 0.01% 0.1%
Load regulation V*=Vrer 21V, Tun £ Ts € Tuax (see @) 0.15%
V= Vrer 2 L1V, Tyin £ Ty < Tvax (see @) 0.15%

(1) These specifications apply for V- < Ve s V™= 0.85V, 1V (Tuin < T3S Tuax): 1.2V, 1.3V (Tyin € T3 < Tuwax) < Vs € Vuax, Veree = 0.2 V
and 0 < Igee < 1 mA, unless otherwise specified: Vyax = 40 V for the standard part and 6.5 V for the low voltage part. The full-
temperature-range operation is -55°C to 125°C for the LM10-MIL. The specifications do not include the effects of thermal gradients (1 =
20 ms), die heating (t, = 0.2 s) or package heating. Gradient effects are small and tend to offset the electrical error (see curves).

(2) For T;>90°C, los may exceed 1.5 nA for Vey = V™. With T;=125°Cand V" < Ve SV + 0.1V, Igg £ 5 nA.

(3) This defines operation in floating applications such as the bootstrapped regulator or two-wire transmitter. Output is connected to the V*
terminal of the IC and input common mode is referred to V™ (see System Examples). Effect of larger output-voltage swings with higher
load resistance can be accounted for by adding the positive-supply rejection error.

Copyright © 2017, Texas Instruments Incorporated 5
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Electrical Characteristics (continued)
T,=25°C unless otherwise specified®
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
B ) T,=25°C 50 75 VimVv
Amplifier gain 02V <VRgg=<35V 1
Ty £ T3 £ Tuax (see ©) 23 vimv
Feedback sense T,=25°C 195 200 205 mv
voltage Ty < T3 < Tuax (see @) 194 206 mv
T;=25°C 20 50 nA
Feedback current 1
Tyin < Ty < Tax (see @) 65| nA
Reference drift 0.002 %/°C
T;=25°C 270 400| pA
Supply current 1
Ty £ T3 < Tuax (see @) 500 pA
12V<Vg<40V TF25°C 15
crEEsE Tuin € Ty < Tuax (see @) 75| M
Supply current change
13V<Vg<40V TF25°C 15
R Tuin € T3 < Tuax (see @) 75| M
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6.5 Typical Characteristics

6.5.1 Typical Characteristics (Op Amp)

15 0
[~ I
— Vem=V"__A \t+
B = -05
BIAS s ——
— o /-/
T 0 Vem = 19V E 10 ——
= =t
2 Vs = 120V \ w N
e V- AVpg <01 mV
3 _15 2 ! Algs < 0.2 nA
£ L 1 S o Alg<1nA ___ e =tr=—]
g 06 z -,/\L;J;r/ —
o _g5 = -AVpg <0.5mV
I — OFFSET|__A lgs <2 nA
‘ Alg <10nA
0 -1.0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Figure 1. Input Current Figure 2. Common-Mode Limits
05 Tk =7
s N _
-l T
E "1 \ f N~ Rs = 1M
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= =
S 2 100 LW
a 0 z E Rs = 100k
> = RN —
™ - T
v =
h': % T Rs= 0
o
~05 10
-50 -25 0 25 50 75 100 125 10 100 1k 10k 100k
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Figure 3. Output Voltage Drift Figure 4. Input Noise Voltage
130 100
Vg =+12V _ Vg > 2V
g Vo =10V T 50 Vgar > 1V
TN~ il
120 T H” l | y 2 < ATIH 7
= N N~ Ta=-55°C Z 10 = 54 .
= N gy - S 'S Vs
< T S 5 [«Y4G a
b ] AL
w ° v 4 Y
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= N I S [/ /
E:‘ ™ © "‘.
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hA 3 02 /
90 \ 01 L
100k 10k 1% 100 001 002 005 01 02 05 10
LOAD RESISTANCE (2) OFFSET VOLTAGE CHANGE (:mV)
Figure 5. DC Voltage Gain Figure 6. Transconductance
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Typical Characteristics (Op Amp) (continued)

1.0 1.0
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Figure 7. Output Saturation Characteristics Figure 8. Output Saturation Characteristics
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= 02 T 3 mAT =] Vsar = 1.0V
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0.001 0.8
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Figure 9. Output Saturation Characteristics Figure 10. Minimum Supply Voltage
1.8 T 18 T
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Figure 11. Minimum Supply Voltage Figure 12. Minimum Supply Voltage
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Typical Characteristics (Op Amp) (continued)

FREQUENCY (Hz)

Figure 15. Large Signal Response

TIME (ms)
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Figure 13. Output Impedance Figure 14. Typical Stability Range
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Figure 16. Comparator Response Time For Various Input
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Figure 17. Comparator Response Time For Various Input
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Figure 18. Follower Pulse Response
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Typical Characteristics (Op Amp) (continued)

-50 -25 0 25 50 75 100 125
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Figure 21. Supply Current
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Figure 19. Noise Rejection Figure 20. Rejection Slew Limiting
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Figure 22. Thermal Gradient Feedback
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Figure 23. Thermal Gradient Cross-Coupling
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Figure 24. Shunt Gain
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Typical Characteristics (Op Amp) (continued)

INPUT VOLTAGE CHANGE (mV)
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Figure 29. Shunt Gain
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6.5.2 Typical Characteristics (Reference)
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Figure 30. Line Regulation Figure 31. Load Regulation
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Figure 32. Reference Noise Voltage Figure 33. Minimum Supply Voltage
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Figure 34. Output Saturation

LOAD CURRENT (mA)

Figure 35. Typical Stability Range
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7 Detailed Description

7.1 Overview

The LM10-MIL is a dual-operational amplifier combined with a voltage reference capable of a single-supply
operation down to 1.1 V. It provides high overall performance, making it ideal for many general-purpose
applications. The circuit can also operate in a floating mode, powered by residual voltage, independent of fixed
supplies and it is well-protected from temperature drift.

7.2 Functional Block Diagram

REFERENCE
BALANCE ouTPuT FEEDBACK

s s 7

1 _ REFERENCE
REF AMP = OuTPUT

+

INPUTS

+
REFERENCE I 200mV

7.3 Feature Description

7.3.1 Operating Characteristics

The LM10-MIL is specified for operation from 1.2 V to 40 V. Many of the specifications apply from —55°C to
125°C. Parameters that can exhibit significant variance with regard to operating voltage or temperature are
presented in electrical characteristics tables under Specifications and in the Typical Characteristics section.

7.3.2 Common-Mode Voltage Range

The input common-mode voltage range of the LM10-MIL extends from the negative rail to 0.85 V less than the
positive rail.

7.3.3 Operational Amplifier

The minimum operating voltage is reduced to nearly one volt and the current gain is less affected by
temperature, resulting in a fairly flat bias current over temperature.

7.3.4 Voltage Reference

Second-order nonlinearities are compensated for which eliminates the bowed characteristics of conventional
designs, resulting in better temperature stability.

7.4 Device Functional Modes

7.4.1 Floating Mode

To use the device in a floating mode, the operational amplifier output is shorted to V+ which disables the PNP
portion of the output stage. Thus, with a positive input signal, neither halves of the output conducts and the
current between the supply terminals is equal to the quiescent supply current. With negative input signals, the
NPN portion of the output begins to turn on, reaching the short circuit current for a few hundred microvolts
overdrive.

7.4.2 Linear Operation

This device can also operate linearly while in the floating mode. An example of this is shown in the Typical
Application section.

Copyright © 2017, Texas Instruments Incorporated 13
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

With heavy amplifier loading to V7, resistance drops in the V™ lead can adversely affect reference regulation.
Lead resistance can approach 1 Q. Therefore, the common to the reference circuitry should be connected as
close as possible to the package.

8.2 Typical Application

* required for capacitive loading

Figure 36. Shunt Voltage Regulator

8.2.1 Design Requirements
Table 1 lists the design parameters for this example.

Table 1. Design Parameters

DESIGN PARAMETERS EXAMPLE VALUE
Ambient Temperature Range —55°C to 125°C
Supply Voltage Range 1.2Vto40V
Common-Mode Input Range (V=) to (V+) - 0.85V

8.2.2 Detailed Design Procedure

Given that the transfer function of this circuit is:
R
Vour = (1+ %) Veer
Ry &)
the output can be set between 0.2 V and the breakdown voltage of the IC by selecting an appropriate value for
R2. The circuit regulates for input voltages within a saturation drop of the output (typically 0.4 V at 20 mA and
0.15 V at 5 mA). The regulator is protected from shorts or overloads by current limiting and thermal shutdown.
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Typical regulation is about 0.05% load and 0.003%/V line. A substantial improvement in regulation can be
effected by connecting the operational amplifier as a follower and setting the reference to the desired output
voltage. This has the disadvantage that the minimum input-output differential is increased to a little more than a
diode drop. If the operational amplifier were connected for a gain of 2, the output could again saturate. But this
requires an additional pair of precision resistors.

The regulator in Figure 36 could be made adjustable to zero by connecting the operational amplifier to a
potentiometer on the reference output. This has the disadvantage that the regulation at the lower voltage settings
is not as good as it might otherwise be.

8.2.3 Application Curve

140 .
To=25C
120 PN 250

100 AN GAIN

200

P
e
[ -

150

VOLTAGE GAIN (dB)
=

-
‘- —

($334930) 9v1 ISVHd

20 PN\
P2 A Y
o L puase AN

e ot e e e § 100

—-40 50
01 10 10 100 1k 10k 100k 1M

FREQUENCY (Hz)

Figure 37. Frequency Response

8.3 System Examples
Circuit descriptions available in application note AN-211 (SNOAG38).

8.3.1 Operational Amplifier Offset Adjustment
(Pin numbers are for 8-pin packages)

VRer

pb—— V-

Figure 38. Standard Figure 39. Limited Range
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System Examples (continued)
(Pin numbers are for 8-pin packages)
Figure 40. Limited Range With Boosted Reference
8.3.2 Positive Regulators
(Pin numbers are for 8-pin packages)
c1 Vi > 11V
0.01uF
»“—J'—Y&W
4
—
4
L
Figure 41. Low Voltage Figure 42. Best Regulation
c1 +
0.01uF
R1 Vin
100K
VWA-& loor - (B2 A Vay
— Yo%t oy 3
Use only electrolytic output capacitors.
Figure 43. Zero Output Figure 44. Current Regulator
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System Examples (continued)

(Pin numbers are for 8-pin packages)

¢ GROUND

c*
0.01 .F
—-I +|
o
25 4uF
<
R < 100k
Vour = 10V
4

3]
2N5089

Required For Capacitive Loading

PV, <105V

*Electrolytic

Figure 45. Shunt Regulator Figure 46. Negative Regulator
Vin Vin
RS S n:f,.r JR;E ::
s
a4
2N2222
. S
2N2905 a3
2N3055
1 U B3 a3
2N3055 2
2N2905 a6 4: R7
g Vour = 50V e . Vour
‘D R1 —C3
1: :; P J —— 0022,F N~ o-sv
° + 0.001 4 3 ?nm. u
o r T .
e :: ook 4
0.001 uF 1% *VOUT=10_ R3
_D GROUND
Figure 47. Precision Regulator Figure 48. Laboratory Power Supply
Viy > 204V » 26UV < Vyy < 350V
B34
;’fs; :::1':
%Juﬁ T
a3
04 2N6513
i A Y S ®
o ?:wnz
!!?ﬁm %‘Z 4'7‘5'“" »
Lu J A {04
S % 2N2222 S
3 :.nz
az + >12
2N6513
S oor < 150mA
>R3
Q2%
Vour = 200V > 1%
A fud EVY
:;1: o —— 1000pF TS 2
< —t— <
> 1% ndt no::t:nl S
10 uF VWA GND
. R2
—I—I%M uF :: ™
_ COMMON
R2
Vour = g7 VRer
Figure 49. HV Regulator Figure 50. Protected HV Regulator
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System Examples (continued)

(Pin numbers are for 8-pin packages)

PLATINUM* . I
RHODIUM
PROBE --
T0 M0S OR
TTL LOGIC

*800°C Threshold Is Established By Connecting Balance To Vrgr.

Figure 51. Flame Detector

R2
10M v

L

VIBRATION
SENSOR =

T

Figure 53. Remote Amplifier

— r— 1
> > > R2
< < R1 <
> > >
I S S | 100k b
% <,
| | VA
VA~
| Vi | 1%‘
VREF 1% 3
I } AAA + 8 q
4 Pl = |
I | S 180k >OC_. (m"
| | L
> >
< p. RS ¢ SR
| 3 3 | 730k S S 800k q
< < 1% < 9% R7 Q& R6
L L — J w5
1% %
AA
: VWA~
stmlve_r ;

BRIDGE

Figure 55. Transmitter for Bridge Sensor

1

>
R1 :,
200k

*Provides Hysteresis
Figure 52. Light Level Sensor

Rig gyt
LA G
1% 9
1%
s1
LM134
R1
715

1%

+
CHROMEL
ALUMEL
PROBE

*
'1?22“ AV=Vgp =20V
% 200°C<Tp <700°C
tSpan Trim

TLevel-shift Trim
*Cold-junction Trim

Figure 54. Remote Thermocouple Amplifier

QA2 QA3
> >
< 383k < 392k
”
e 4 AR 1™ N =t
PLATINUM - lour
RHODIUM
PROSE p R ’ ?r]um
- 133k d L\
AA —
VWA
3
23
[uvusmn
RS & R7 A1
< <
93 & 60k & < 15k
1% €coLp v/.w 1% Vo 56y
2 R4 JUNCTION out >
:: 302 come ’?:k 3 :‘zguk t
1™ > 1% o g o
g g ® 2%
<P
1%
>
QA6
3
<

10 mAS'OUTSSO mA
500°C<Tp<1500°C
*Gain Trim

Figure 56. Precision Thermocouple Transmitter
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System Examples (continued)

(Pin numbers are for 8-pin packages)

Vour

Figure 57. Resistance Thermometer Transmitter

§
LM134
R1
ns
1%
+

CHROMEL
ALUMEL
PROBE

LEVEL

R2
100 < R4 G
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coLD
JUNCTION +
y comp RS
R3S Q 667
09 ® 1%

VWV~
W
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Figure 59. Thermocouple
Transmitter
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Figure 58. Optical Pyrometer

°-

01

Nas7 A3 ft

120k

wW

AAA

R
1.65k
1%

VW 4 > R4
<
> 10.2k
12

< 1%

e
2N3811
/(__m P4l

-1—0,001 uF] o

P& L

1%

SO (o

1 mAsilgyts5 mA
150 pAs<Ip<500 pA
ttCenter Scale Trim
tScale Factor Trim
*Copper Wire Wound

Figure 60. Logarithmic Light Sensor
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System Examples (continued)

(Pin numbers are for 8-pin packages)

4
+

Vry = 6V

LED dims below 7V

Flashes Above 1.2V
Rate Increases With

Voltage
Figure 63. Single-cell Voltage Monitor

R1 R2

100k 8.5M

1% 1%
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o 2
- 7
Al 6 b
01 2 Sw a
1N457 1N857 S 7 i, 5 <= RS
1 8 g Bk
11/ 100 .A %
> >

R4 RS <~J
5k xS

o{c

INPUT
10 mV, 100nA
FULL-SCALE

Figure 65. Meter Amplifier

)

R2
> 290k

Vo =6V
Ip;=5mA

“lr

Flash Rate Increases
Above 6V and Below 15V

Figure 64. Double-ended Voltage Monitor
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1’1-/,
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Figure 66. Thermometer
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System Examples (continued)

(Pin numbers are for 8-pin packages)

1=0M/A<10°

+1VEV <2V

0-200 LA

Figure 67. Light Meter

Vs

1.5V

R9
™
R8
M
AAA
| v
R1<
>
6.2mM ip

ZOUT"‘GBOQ @ 5 kHz
Ays1k

f,~100 Hz

f2"‘5 kHz

RL"‘5OO

*Max Gain Trim

Figure 68. Microphone Amplifier

R1t °
47
—— 3 4
RS
Al 10k
p w
FEEDBACK TO 4
SWITCH 1
% CONTROLLER L5
FROM L R1 [ BRI
REGULATED  ,g9 - 10k
OUTPUT A" % SR
A \—>
— vaEVEL‘ % 115 Ve
R4
191k
1% RIS <4
2249 uflr %mu D2
1 +|/ ST2
at \ ad
tControls “Loop Gain” ' ~
*Optional Frequency Shaping
TRIAC R6 —lC2
10k TO.JJuF
Figure 69. Isolated Voltage Sensor Figure 70. Light-Level Controller
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System Examples (continued)

(Pin numbers are for 8-pin packages)
8.3.3 Reference and Internal Regulator

.1 o ° .
v °
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Figure 71. Reference and Internal Regulator
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9 Power Supply Recommendations

The LM10-MIL is specified for operation from 1.2 V to 40 V unless otherwise stated. Many specifications apply
from -55°C to 125°C. Parameters that can exhibit significant variance with regard to operating voltage or
temperature are presented in the Specifications section.

CAUTION

Supply voltages larger than 40 V can permanently damage the device; see the
Absolute Maximum Ratings table.

10 Layout

10.1 Layout Guidelines

For best operational performance of the device, good printed-circuit board (PCB) layout practices are
recommended. Low-loss, 0.1-uF bypass capacitors should be connected between each supply pin and ground,
placed as close to the device as possible. A single bypass capacitor from V+ to ground is applicable to single-
supply applications.

10.2 Layout Example

REF_OUT..

Figure 72. Layout Example
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PACKAGE OPTION ADDENDUM

9-Sep-2023

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

LM10BH ACTIVE TO-CAN LMG 500 Non-RoHS Call Tl Level-1-NA-UNLIM -40 to 85 (LM10BH, LM10BH)

& Green
LM10BH/NOPB ACTIVE TO-CAN LMG 500 RoOHS & Green Call Tl Level-1-NA-UNLIM -40 to 85 (LM10BH, LM10BH)
LM10CH ACTIVE TO-CAN LMG 500 Non-RoHS Call Tl Level-1-NA-UNLIM 0to 70 (LM10CH, LM10CH)

& Green
LM10CH/NOPB ACTIVE TO-CAN LMG 500 RoOHS & Green Call Tl Level-1-NA-UNLIM 0to 70 (LM10CH, LM10CH)

ples

® The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may

reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based

flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two

lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl 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. Tl has taken and
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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.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE OUTLINE
LMGOOO8A TO-CAN - 5.72 mm max height

METAL CYLINDRICAL PACKAGE

l«——— 8.001-8.509 ——
[.315-.335]
d N ﬁ
4.19-4.70
[.165-.185]
1.02 MAX —
[.04 MAX] 5.72 MAX
[\ ] } [.225 MAX]
‘L 0.38-1.02
[.015-.040]
SEATING PLANE
12.7 MIN
[.5]
4 F 8X @ 0.406-0.483
[.016-.019]
2.794-3.048 ?2.92-3.68

[.1100-.1200] [.1150-.1448]

¢ 8.890-9.398
[.350-.370]
?5.715-5.969
[.225-.235]
L o J— 0.737-1.143

[.0291-.0450]

45°TYP \ﬂ [.028-.034]

4224369/B 08/2018

NOTES:

1. All linear dimensions are in millimeters [inches]. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
LMGOOO8A TO-CAN - 5.72 mm max height

METAL CYLINDRICAL PACKAGE

8X (0.8 [.0315])

1.4 [.055]) VIA

0.07 [.003] MAX
ALL AROUND

(RO.05 [.002]) TYP

| 7 7X (@ 1.4 [.055])
~ METAL

\ 7X SOLDER MASK
SOLDER MASK \ OPENING
OPENING

|
|
|
|
|
|
| 6
,,,,, e
|
|
| 7x 0.07 [.003] MAX
i ALL AROUND
|

(¢ 5.842 [.230])
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 12X

4224369/B 08/2018
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REVISIONS

REV DESCRIPTION ECR DATE ENGINEER / DRAFTER
A RELEASE NEW DRAWING 2174627 07/10/2018 V. DASIKA /K. SINCERBOX
B CHANGE TO DUAL DIMENSIONING MM [INCH] FORMAT 2175848 08/17/2018 V. DASIKA /K. SINCERBOX

SCALE

SIZE

4224369
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