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LM10QML Operational Amplifier and Voltage Reference

Check for Samples: LM10QML

FEATURES

« Input Offset Voltage: 2.0 mV (max)
e Input Offset Current: 0.7 nA (max)
e Input Bias Current: 20 nA (max)

» Reference Regulation: 0.1% (max)
e Offset Voltage Drift: 2uVv/°C

» Reference Dirift: 0.002%/°C

Connection and Functional Diagram

DESCRIPTION

The LM10 is a monolithic linear IC consisting of a
precision reference, an adjustable reference buffer
and an independent, high quality op amp.

The unit can operate from a total supply voltage as
low as 1.1V or as high as 40V, drawing only 270pA.
A complementary output stage swings within 15 mV
of the supply terminals or will deliver £20 mA output
current with £0.4V saturation. Reference output can
be as low as 200 mV.

The circuit is recommended for portable equipment
and is completely specified for operation from a
single power cell. In contrast, high output-drive
capability, both voltage and current, along with
thermal overload protection, suggest it in demanding
general-purpose applications.

The device is capable of operating in a floating mode,
independent of fixed supplies. It can function as a
remote comparator, signal conditioner, SCR controller
or transmitter for analog signals, delivering the
processed signal on the same line used to supply
power. It is also suited for operation in a wide range
of voltage- and current-regulator applications, from
low voltages to several hundred volts, providing
greater precision than existing ICs.

Please be aware that an important notice
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Figure 1. TO Package (NEV)
Package Number NEVOOO8A

concerning availability, standard warranty, and use in critical applications of

Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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Figure 2. Operational Amplifier Schematic — (Pin numbers are for 8-pin packages)
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Figure 3. Reference and Internal Regulator Schematic — (Pin numbers are for 8-pin packages)
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‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘%'\ during storage or handling to prevent electrostatic damage to the MOS gates.
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Absolute Maximum Ratings®

Total Supply Voltage 45V
Differential Input Voltage @ +40V
Power Dissipation (Ppmax) © Internally Limited
Output Short-circuit Duration ) Continuous
Storage Temperature Range -55°C = Tp = +150°C
Maximum Junction Temperature (T jmax) 150°C
Lead Temperature (Soldering 10 seconds) 300°C
Thermal Resistance 03a Still Air 150°C
500LF/Min Air flow 45°C

0;c 45°C
ESD Rating to be determined

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is functional, but do not ensure specific performance limits. For ensured specifications and test conditions, see the
Electrical Characteristics. The ensured specifications apply only for the test conditions listed. Some performance characteristics may
degrade when the device is not operated under the listed test conditions.

(2) 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< Vg.

(3) The maximum power dissipation must be derated at elevated temperatures and is dictated by T;max (Maximum junction temperature),
034 (package junction to ambient thermal resistance), and T, (ambient temperature). The maximum allowable power dissipation at any
temperature is Ppmax = (Tymax - Ta)/03a Or the number given in the Absolute Maximum Ratings, whichever is lower..

(4) 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.

Quality Conformance Inspection
Mil-Std-883, Method 5005 - Group A

Subgroup Description Temp °C

Static tests at +25

2 Static tests at +125

3 Static tests at -55

4 Dynamic tests at +25

5 Dynamic tests at +125

6 Dynamic tests at -55

7 Functional tests at +25

8A Functional tests at +125

8B Functional tests at -55

9 Switching tests at +25

10 Switching tests at +125

11 Switching tests at -55

12 Settling time at +25

13 Settling time at +125

14 Settling time at -55
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LM10H Electrical Characteristics DC Parameters

The following conditions apply to all the following parameters, unless otherwise specified.

DC: Atroom temperature 1.2V < Vg < 45V, Vg'< Ve <V 0.85V.
DC: Attemperature extremes 1.3V < Vg < 45V, V'S Vg < Vi 1.0V.

Symbol Parameter Conditions Notes Min | Max Unit Sub-
groups
-20 | 2.0 mvV 1
lo = OmA
-3.0 | 3.0 mvV 2,3
Vs =1.2V, lp = £2mA -3.0 | 3.0 mvV 1
Vio Input Offset Voltage
Vs =13V, g = ¥2mA -40 | 4.0 mvV 2,3
Vg =4V, lg = +20mA -3.0 | 3.0 mvV 1
Vg =4V, lg = +15mA -40 | 4.0 mvV 2,3
-0.7 | 0.7 nA 1
lo Input Offset Current
-1.5 | 15 nA 2,3
) 20 nA 1
Iis Input Bias Current
30 nA 2,3
o 93 dB 1
CMRR Common Mode Rejection Vg =45V, -20V < Vg < 24.2V
87 dB 2,3
Vgt =0.85V,
-0.35V 2 Vg2 -44.2V 90 dB 1
Vst =1V,
o -0.3V 2 Vg2 -44.2V 84 dB 23
PSRR Supply Voltage Rejection "
0.85V = Vg =446V, 96 dB 1
Vg'=-0.35V
1V < Vgt <446V,
Vo= -0.3V 90 dB 2,3
VRLi 91 dB 1
Rtine Line Regulation IRef = IMA
85 dB 2,3
. Vg=1.2V,0<1o<1mA 60 dB 1
VRLoad Load Regulation
Vg=1.3V,0<1o<1mA 57 dB 2,3
| s v C " 400 HA 1
u urren
s PPy 500 HA 2,3
Vg = +20V, Ip = 0A, 120 K 4
Vo =+ 19.95V 80 K 5 6
Vg = +2V, Ig = £20mA, 5.0 K 4
Vo = 1.4V
Vg = 22V, Ig = £15mA, 15 K 56
Ay Large Signal Voltage Gain Vo = £1.4V
Vgt =0.85V, Ve = -0.25V 15 K 4
Vg'=-0.35V, I = £2mA,
-0.15V £ Vo = 0.65V,
Vgt =1V, Vey = -0.35V 0.5 K 56
Vg=-0.3V, Ig = #2mA,
+0.05V £ Vg £ 0.65V,
1.1V £ Vour £ 6.1V, o
5MA < Igy7 < -0.1MA See 14 K 4
1.2V £ Vgourt £ 6.2V, (1)
_ -5MA < IguT < -0.1MA See 6.0 K 5.6
AvsH Shunt Gain Lav<v <64y
4V < Voyt £ 6.4V, 1)
5MA < Igyt < -0.1MA See 8.0 K 4
1.4V £ Vgout £ 6.4V, (1)
-20mA < Iyt < -0.1mA See 4.0 K 5.6

(1) This defines operation in floating applications such as the bootstrapped regulator or two-wire transmitter. Output is connected to the Vg*
terminal of the IC and input common mode is referred to Vg'(see Typical Applications -). Effect of larger output-voltage swings with
higher load resistance can be accounted for by adding the positive-supply rejection error.
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LM10H Electrical Characteristics DC Parameters (continued)

The following conditions apply to all the following parameters, unless otherwise specified.
DC: Atroom temperature 1.2V < Vg < 45V, Vg'< Ve <V 0.85V.
DC: Attemperature extremes 1.3V < Vg <45V, Vg Vg < Vi 1.0V.

Symbol Parameter Conditions Notes Min | Max Unit Sub-
groups
0.2V £ VRet £ 35V, Iref = IMA 50 K
Ay Amplifier Gain Ref Ref
23 K
v Feedback S Volt 0.2V < VRet £ 35V, 195 | 205 mV
eedback Sense Voltage
Sense g 0<Iper<1mMA 194 | 206 mvV
| Feedback C t >0 nA
eedback Curren
Sense 65 nA
0.5V Vg <25V -75 75 HA
Alg Supply Current Change
Vg =5V, 4.5V £Vg <5V -60 60 HA
) See @ 250 KQ
R, Input Resistance 2
See @ 150 KQ
(2) Specified parameter, not tested,
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Definition of Terms
Input offset voltage: That voltage which must be applied between the input terminals to bias the unloaded
output in the linear region.

Input offset current: The difference in the currents at the input terminals when the unloaded output is in the
linear region.

Input bias current: The absolute value of the average of the two input currents.

Input resistance: The ratio of the change in input voltage to the change in input current on either input with the
other grounded.

Large signal voltage gain: The ratio of the specified output voltage swing to the change in differential input
voltage required to produce it.

Shunt gain: The ratio of the specified output voltage swing to the change in differential input voltage required to
produce it with the output tied to the Vg* terminal of the IC. The load and power source are connected
between the Vs* and Vgterminals, and input common-mode is referred to the Vgterminal.

Common-mode rejection: The ratio of the input voltage range to the change in offset voltage between the
extremes.

Supply-voltage rejection: The ratio of the specified supply-voltage change to the change in offset voltage
between the extremes.

Line regulation: The average change in reference output voltage over the specified supply voltage range.
Load regulation: The change in reference output voltage from no load to that load specified.

Feedback sense voltage: The voltage, referred to Vg, on the reference feedback terminal while operating in
regulation.

Reference amplifier gain: The ratio of the specified reference output change to the change in feedback sense
voltage required to produce it.

Feedback current: The absolute value of the current at the feedback terminal when operating in regulation.

Supply current: The current required from the power source to operate the amplifier and reference with their
outputs unloaded and operating in the linear range.
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Typical Performance Characteristics (Op Amp)
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Typical Performance Characteristics (Op Amp) (continued)

Output Saturation
Characteristics
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Characteristics
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Typical Performance Characteristics (Op Amp) (continued)

Frequency Response Output Impedance
140 1k
To=25°C 5
1:: \\ J 250 _ —H Il T "
1 = =t 4
= N GAIN z = 100 =L LA 1007 = 1mALL
- [X} T ) c—— -
= 80 1 200 £ - a
= \\ !/ z Z J AN - g H
I 60 N\ / z o / oot - 1 Al
a ] =0 out = —
& a0 N I | s = 10 g 5
< & ' = - ~
= 2 \H S 2
g ,v \J m '5 oA
0 g PHASE L N 00 £ 3
20 === Ay =100
a0 50 o M)
00 1.0 10 100 1k 10k 100k 1M 1K 10k 100k ™
FREQUENCY (Hz) FREQUENCY (Hz)
Figure 16. Figure 17.
Typical Stability Range Large Signal Response
107 = 16
F1.2V <Vg <40V NPN-] Vg =215V
[ 55"C < T, <+125°C 13 Ta =25°C ]
£ 10-7 [Av S
_ ] 1
E PNP : 2 " \
g 1 . ‘I[V §
o 10°8 UNSTABLE = z 8
= gt 5 >
= 1t ,5
= 4 E
g0 2 4 \\
N
10-10 0 Py L
100 10 1 0.1 +0.01-0.1 -1 -10 -100 100 1k 10k 100k
LOAD CURRENT (mA) FREQUENCY (Hz)
Figure 18. Figure 19.
Comparator Response Comparator Response
Time For Various Time For Various
Input Overdrives Input Overdrives
s [ = 6
§ ; Voo = 5mV § 5 | Voo -50mV | |
2 \ \ S, [ | [romy
S s
s L \ : 3 /
2 somv| N1omv| |\ 2
=2 =
3 \ S 5y
— 1 — 1 m
: \ E G
w ¥ _ ~ w -~ ~
S 100 viesv | ] 2 10
- V=0 - + -
g Ta=25°C 1 2 50 Vt=5v
[=] [ - -
> > V= =0
e 0 =0 Ta=25°C
S 5o % ~50 L
- -020 020406081012141618 -02 0 020406081012141618
TIME (ms) TIME (ms)
Figure 20. Figure 21.
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Typical Performance Characteristics (Op Amp) (continued)
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Figure 26. Figure 27.
10 Submit Documentation Feedback Copyright © 2010-2013, Texas Instruments Incorporated

Product Folder Links: LM10QML


http://www.ti.com/product/lm10qml?qgpn=lm10qml
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOSAP1A&partnum=LM10QML
http://www.ti.com/product/lm10qml?qgpn=lm10qml

13 TEXAS
INSTRUMENTS

www.ti.com

LM10QML

SNOSAP1A -OCTOBER 2010-REVISED MARCH 2013

Typical Performance Characteristics (Op Amp) (continued)
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Typical Performance Characteristics (Reference)

Line Regulation

Load Regulation

0.1 0'1
I ] Ve =15V
V= =10
= Ta=-55C
= 0 £ kmmr—r—CD
] Ta=125°C =95°c ')
= N ~1¢‘|’ g SSL Tamse )
5 0 N Uk s < Ta=125C | \
:‘, ’,/ NI : -0.1 i
] -~ I —s5°C L e I
[+ -~ 2 1
o ~. w ] 1]
w 4 = |
g0 = -02
« I |
-
-0 03 ! |
1 10 100 o 2 4 6
TOTAL SUPPLY VOLTAGE LOAD CURRENT (mA)
Figure 34. Figure 35.
Reference Noise Voltage Minimum Supply Voltage
1k 14
Vger = 0.2V \ ’ l
~ = | =2mA
= ) \REF m
o
< T \
> < N /
2 100 > N Irer = 1 mA
[*¥) a.
o a N
2 b A P
w 22 @ 1.0 ~_
e = Vige =200mV N Trer = 0.1 mA
w o +EF + N
o - Vi<V <sv "~
AVger = 0.1%
10 08
10 100 1K 10k 100k -50 -25 0 25 50 75 100 125
FREQUENCY (Hz2) TEMPERATURE ("C)
Figure 36. Figure 37.
Output Saturation Typical Stability Range
1.2 10—5
- \ AVpee = 0.1% 1.2V < Vg < 80V
/ -55°C < T < +125°C
= e, T 10-6 | Vrer = 200 mV
et < 10” REF = m 2
= \%\‘”{4\‘ /| < P i
4
E P ~ 17 — 2 47 o
S \\ [0 g 10° 42l
= 08 ! my T - /(| POTENTIALLY
=] ™~~~ > UNSTABLE | /.
= E 1078 g4
< ~ 5 % iz
5 ™~ = 4
£ 06 I~ & A
g © 10-9 VS 9. {
45
04 10-1
-50 -25 0 25 50 75 100 125 0.01 0.1 1.0 10
TEMPERATURE (°C) LOAD CURRENT (mA)
Figure 38. Figure 39.
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Typical Applications

Circuit descriptions available in application note AN-211 (SNOAG638).

(Pin numbers are for devices in 8-pin packages)

Op Amp Offset Adjustment
Standard

VRer

Limited Range With Boosted
Reference

Vger

Positive Regulators
Use only electrolytic output capacitors.

Limited Range

VRer

Copyright © 2010-2013, Texas Instruments Incorporated
Product Folder Links: LM10QML
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Low Voltage Best Regulation
C1 Vi > 11V
0.014F ™
R Viy > 3.2V

1
28K

2\

Al

Vour
10V

Vour
v

Zero Output

c1
0.01uF

i

VN -——

2
T—_\ 7
Al 6 Vour
Lm10 ! 0V TO5V

R2 2 f
39K &

R3
5K
Use only electrolytic output capacitors.
Current Regulator Shunt Regulator

+ c*

0.01 uF

1L

I

+Vour = (“ % ) VRer
_(R2+R3) Vep
R1R3
R3
Required For Capacitive Loading
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Negative Regulator

Precision Regulator

49— GROUND | Vin
RS S
+ <
| o WS A
25 uF
| # 2222
3 a2
>—4 Vour = 10V 2222
RS
xS
a1 Fu
2N3055
2N5089 S kA
R3S
0 S
Vour = 50V
b v <105V @ A+
50 uF
. R2
*Electrolytic e 2 250k
0.001 F 1 > 1%
®— GROUND
Laboratory Power Supply
4 Vin
RI0S
<
WS
a 05
2N2222
o4
2N2222
RIS
o 3k S
N2905 L/‘ ?ﬂms
R5S D2 R8s
kS N5 m$
2
2N2! >
905 6 S
2222 1> 0.1
g Vour
—J— c3
o s 0.022 4F 4 _J_ 0-sov
0.001 4F r:» ?;ﬂ: S0 I
>
* < . com
*V5=10"* R3
HV Regulator
Viy > 208V
Vour = 200V
30
Q%
> 1% +
2 —=
104F
R2
— <
oo M
l " 1%
COMMON

R2
Vout = =7 VREF

R1
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Protected HV Regulator

260V <V < 350V

P4 RS
2k L
Q1w S R6
a2 Sm
9 2N3439 W
°- a3
% 2N6513
D2 r
1N4757
1Na57 D5
% s 1N4002
03 o 1034001
750 -
Nas7 %‘z AAA—
3 e
on 3
2
Vour = 250V
_ §mA < loyr < 150 mA
A H
1000 pF 2,4F
R2
[ S— 25m
200 pF RS
| 50k .
VA ¢ o GND
Flame Detector
+
PLATINUM*
RHODIUM
PROBE
TOMOS OR
TTL LOGIC
*800°C Threshold Is Established By Connecting Balance To Vet
Light Level Sensor
R1 1;
200k $
*Provides Hysteresis
Remote Amplifier
R2
10M v
5V
R4
1k
Vour

(o

VIBRATION
SENSOR =
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Remote Thermocouple Amplifier

RIg gyt
(LA G
% $

S1
LM134

R1
15
1%

+
CHROMEL
ALUMEL
PROBE

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

Level-shift Trim
*Cold-junction Trim

Transmitter for Bridge Sensor

o
™ r a
> R2
R1 <
I l 100k ;' ‘1”‘/“ .
I W 1 I 1% °é
A - 7
! | N
Vaer | Vi l 1:151; LM10 7
I : MN—¢ S f 8 " »
I I 180k >OC-. four
1%
I > <b| RS > R3
730k &anm(
1% q 1% R7 86
L L J 20k 50
1% 1%
g A 4 A 4 v‘v‘v
RESISTIVE_T

BRIDGE

lout

a1

R11
15k
1%

LEVEL SHIFT

TR 2M033

Vour > 6V

> R2 A3
238]!( 392k
Ve 4 ™ ™
PLATINUM
RHODIUM
PROBE r R1*
- 13.3k
1% 3
1’_Wv
R5 @ R7
393k :> 60k :
1% 9 coLp 1%1
> Ra JUNCTION
< 302k coMp <
< 1% '1
> R6
<
30
1%
10 mA < Igyts50 mA 500°C < Tp < 1500°C *Gain Trim
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Resistance Thermometer Transmitter

Vour

Optical Pyrometer

SOURCE

IR PASS ‘ é IR STOP
03
% N457
jtt
165 &
1% ;’ . °
N
A1 6
LM10
1
2| A
14 P &
{m.zu
< 1% -
a1 y a2 04
1/22N3811 1/2 2N3811 < fl;
> R2 » p3t*
< <
® 499 <82
S ® 1%
ttLevel-shift Trim
*Scale Factor Trim
tCopper Wire Wound
1 mA<Ilpyt<5 mA
|
0.01<-22<100
Ip1
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Thermocouple Transmitter

|

CHROMEL
ALUMEL
PROBE

R2
100
1%

200°C=T,<700°C
1 mAsloyTts5 mA
tGain Trim

Logarithmic Light Sensor

S1
LM134

R4
200

coLp
JUNCTION
comp

lour

1}
2N3811

e 1

1—0.001 uF

R2
499
1%

P&

84
1%

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

><><::>< (o
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Battery-level Indicator

Vin = 6V

LED dims below 7V

Flashes Above 1.2V
Rate Increases With

Battery-threshold Indicator

+

%RZ

< 290k
Vry = 6V
Ipy=5mA

R1
47

R3
10k

Flash Rate Increases
Above 6V and Below 15V

Voltage
Meter Amplifier
R1 R2
100k 8.5M
1% 1%
- ""A' A'A'A'
o 2
- 7
A1 ] S
D1 2 <z LM1e "
>
1N4S7 LLTEY A 3 5 > RS +
1’7" + A :p 8k J_Bl
f B S - 15V
<40 R5<;4J
5k xS
o{ o
Input
10 mV, 100nA
Full-Scale
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Thermometer
V>V
0-100°C
0-100 uA
6
1
LM134
R1
s
S 1%
> r2t
:’ 1.5k
T‘l%
*Trim For Span
TTrim For Zero
Light Meter
TS +1VCVI <2V
R1S R3S
< <
‘IZI(*) 40k 1)
cAL ¢
R2 1;/ 4
L -
lﬂﬂk/zb 15k QS
0-200A
1< MAg<10°
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ZOUT"‘GBOQ @ 5 kHz
Ay < 1k

f,~100 Hz

f,~5 kHz

RL"‘SOO

*Max Gain Trim

tControls “Loop Gain”

Microphone Amplifier

Vs

R1<
62M'S

'\
A A A4

1.5v

=
AA
\A A4

FROM
REGULATED
OUTPUT

Isolated Voltage Sensor

R1t RE
47 5k

*Optional Frequency Shaping

FEEDBACK TO
SWITCH
CONTROLLER

22 Submit Documentation Feedback

Product Folder Links: LM10QML

Copyright © 2010-2013, Texas Instruments Incorporated


http://www.ti.com/product/lm10qml?qgpn=lm10qml
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOSAP1A&partnum=LM10QML
http://www.ti.com/product/lm10qml?qgpn=lm10qml

13 TEXAS
INSTRUMENTS

www.ti.com

LM10QML

SNOSAP1A -OCTOBER 2010-REVISED MARCH 2013

Light-level Controller

Al
LM10

R1
10k
1% R2

LEVEL

2N4991
L

c
2.2k 104F 100
+ (
(11} \ e

RIS ] R4

TRIAC

R6 —de 2

10k T 0.33 uF

@ . 4

Circuit descriptions available in application note AN-211 (SNOA638).

APPLICATION HINTS

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

close as possible to the package.
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Table 1. Revision History

Date Released Revision Section Changes
10/26/2010 A New release to corporate format 1 MDS converted to standard corporate format.
MNLM10-X Rev OAL will be archived
03/26/2013 A All sections Changed layout of National Data Sheet to Tl format
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
5962-8760401GA Active Production TO-CAN (LMG) | 8 20 | JEDEC Yes Call TI Level-1-NA-UNLIM -55to 125 (LM10H/883, LM158H
TRAY (5+1) )
5962-8760401GA Q A
CO
5962-8760401GA Q >
T
LM10H/883 Active Production TO-CAN (LMG) | 8 20 | JEDEC Yes Call Tl Level-1-NA-UNLIM -55t0 125 (LM10H/883, LM158H
TRAY (5+1) )
5962-8760401GA Q A
CO
5962-8760401GA Q >
T

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® | ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

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 continues to take reasonable steps to provide representative
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and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl 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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TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
s N
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
{ ‘— [ i
|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
5962-8760401GA LMG TO-CAN 20 2X10 150 126.49( 61.98 | 8890 | 11.18 | 12.95 | 18.54
LM10H/883 LMG TO-CAN 20 2X10 150 126.49( 61.98 | 8890 | 11.18 | 12.95 | 18.54
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PACKAGE OUTLINE
LMGOOO8A TO-CAN - 5.72 mm max height

TRANSISTOR OUTLINE

|—— ) 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]
T T 1 11T ‘Lo.38-1.02
UNCONTROLLED — [.015-.040]
LEAD DIA
1.397 [.055] MAX 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/C 09/2024

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

TRANSISTOR OUTLINE

8X (0.8 [.0315])

1.4 [055]) VIA

0.07 [.003] MAX
ALL AROUND

(R0.05 [.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/C 09/2024
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025
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