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FIGURE 1. Basic Fahrenheit Temperature Sensor
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FIGURE 2.
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Full-Range Fahrenheit Temperature Sensor
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sSo-80godg 065000 1500 LM340 LM34A 0 S0°F 00 300°F
ESD 0 0 (Note12) 800V LM34CO LM34CA 0 40°FO0 230°F
LM34D 0 32°FO0 212°F
DCOOOOO (Note2o7)
LM34A LM34CA
Parameter Conditions Tested | Design Tested | Design Units
Typical | Limit Limit | Typical | Limit Limit (Max)
(Note5) | (Note6) (Note5) | (Note6)
Accuracy (Note 8) Tp00 77°F + 04 + 10 + 04 + 10 °F
TaoO O°F + 0.6 + 0.6 + 20 °F
TaO Tuax + 0.8 + 20 + 0.8 + 20 °F
TaO Tmin + 0.8 + 20 + 0.8 + 30 °F
Nonlinearity (Note 9) Tvin O Ta O Tyax + 0.35 + 07 |+ 0.30 + 0.6 °F
Sensor Gain TwinD Ta O Tyax 0 10.0| 0O 9.9, 0 10.0 0 9.9, | mV/°F min
(Average Slope) 0 101 0 10.1 | mV/°F, max
Load Regulation TAoO00 77°F + 04 + 10 + 04 + 10 mV/mA
(Note 4) TuinD TaO Tuax + 05 £30 | +05 + 3.0 mV/mA
00 1,0 1mA
Line Regulation T, OO0 77°F + 001 | £ 0.05 + 001 | + 005 mvV/vV
(Note 4) 5v O VgD 30V + 0.02 £ 01 |+ 002 + 0.1 mv/vV
Quiescent Current VsOO Sv,0 77°F 75 90 16 90 uA
(Note 10) Vga sV 131 160 116 139 uA
VsOO 30V, 0 77°F 76 92 76 92 HA
VgO0O 30V 132 163 117 142 uA
Change of Quiescent 4v 0 Vg0 30v,0 77°F| O 05 2.0 0.5 2.0 uA
Current (Note 4) 5v 0 VgO 30V 01.0 3.0 1.0 3.0 uA
Temperature Coefficient 0 0.30 0o5 |0O0.30 005 M AR
of Quiescent Current
Minimum Temperature | In circuit of Figure 1, 030 050 0 3.0 050 °F
for Rated Accuracy oo
Long-Term Stability T;iO Tmax + 0.16 + 0.16 °F
for 1000 hours
Note2: 0000000000000 0000O0O0OOOO00000OLM34000 LM34A 000 50°F0 T,00 300°F0 LM34C 000 LM34CA 00
0 40°F 0 T;00 230°F0000 LM34D 000 32°F 0 T;00 212°F00000 00000 000Figwe2 0000000 VgOO 5Vpcd 000
lLoap 0 SQWADDD LM34 000 LM34A 00 230°F 0 T,0 300°F 00 00 6Vpe 0000000000000 Figurel 0O 0000 5°F 00
Twax000 000000
Note 3: TO-46 0000000000 M 330 720°F/WIB 30 43°FW 00 0TO-9200000000000 20 324°FW 00 0SO00000000000
8,0 400cFW D0 00000000000000000000000000000000000000000
Note 4. 000000000000000000000000000000000000000000000000000000 000000000000000
0000000000000000000000000
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LM34 LM34C, LM34D
Parameter Conditions Tested | Design Tested | Design Units
Typical Limit Limit Typical Limit Limit (Max)
(Note5) | (Note6) (Note5) | (Note 6)
Accuracy, LM34, T, 00 77°F + 0.8 + 20 + 0.8 + 20 °F
LM34C (Note 8) TaO OF + 10 + 10 + 30 °F
TaO Tyax + 16 + 3.0 + 16 + 30 °F
TaO Tuin + 16 + 30 + 16 + 40 °F
Accuracy, LM34D T 00 77°F + 12 + 30 °F
(Note 8) TaO Tyax + 1.8 + 40 °F
Ta0 Tuin + 18 + 4.0 °F
Nonlinearity (Note9) |Tyun D Ta O Tmax + 0.6 + 1.0 + 04 + 1.0 °F
Sensor Gain TwinD Ta O Tyax O 10.0 O 98, O 10.0 0 9.8, |mV/°F min
(Average Slope) 0 10.2 0 10.2 |mV/°F, max
Load Regulation To OO0 77°F + 04 + 25 + 04 + 25 mV/mA
(Note 4) Tvin O Ta OO 150°F + 05 £ 6.0 + 05 £ 6.0 | mvimA
o0 IL01mA
Line Regulation T 00 77°F + 0.01 + 0.1 + 0.01 + 01 mvV/V
(Note 4) 5v 0 VgD 30V + 0.02 £ 02 | £ 002 + 0.2 mv/v
Quiescent Current VgO0O 5v,0 77°F 75 100 75 100 HA
(Note 10) Vgo sV 131 176 116 154 HA
VgO0O 30v,0 77°F 76 103 76 103 A
VsO0O 30V 132 181 117 159 MA
Change of Quiescent  [4V O VgO 30V,0 77°F| O 05 3.0 0.5 3.0 A
Current (Note 4) 5v 0O vgO 30V 01.0 5.0 1.0 5.0 A
Temperature Coefficient 0 0.30 0 0.7 0 0.30 0 o0.7 U A/°F
of Quiescent Current
Minimum Temperature |In circuit of Figure 1, 030 050 030 050 °F
for Rated Accuracy oo
Long-Term Stability TiO Tmax + 0.16 + 0.16 °F
for 1000 hours
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HEAVY CAPACITIVE LOAD, WIRING, ETC.

FIGURE 3. LM34 with Decoupling from Capacitive Load

TO A HIGH
IMPEDANCE LOAD

0.1

7542

T

uF BYPASS

(OPTIONAL)

FIGURE 4. LM34 with R-C Damper

Temperature Rise of LM34 Due to Self-Heating (Thermal Resistance)

N \

HEAVY CAPACITIVE LOAD, WIRING, ETC.

Conditions TO-46, TO-46, TO-92, TO-92, SO-8 SO-8
No Heat Sink| Small Heat Fin |No Heat Sink | Small Heat Fin No Heat Small Heat Fin

(Note 14) (Note 15) Sink (Note 2)
Still air T20°F/IW 180°F/W 324°F/W 252°F/W 400°F/W 200°F/W
Moving air 180°F/W T2°FIW 162°F/W 126°F/W 190°F/W 160°F/W
Still oil 180°FHW T2°FIW 162°F/W 126°F/W
Stirred oil 90°F/W 54°F/W 81°F/W 72°FIW
(Clamped to metal, (43°F/IW) (95°F/W)
infinite heat sink)

Note 14: WakefieldOOO 201000 0.020000000 1000000000000000000000000000OOOODO

Note 15: 200000000000 0000000O0000 Y16000000000000 100000000000000-920 SO-80 000000000000

gooooooooooo

Two-Wire Remote Temperature Sensor
(Grounded Sensor)

5V

20k
5%

LM34

4990
1%

Vour O 10mV/°F (T O 3°F)

0 3°FO00 100°F

4990
1%

TWISTED PAIR

Two-Wire Remote Temperature Sensor
(Output Referred to Ground)

HEAT
FINS

Lm34

20k
5%
OR 50k RHEOSTAT
FOR GAIN ADJUST

5V

49990
1%

TWISTED PAIR

Vour=10 mV/°F (Ta+3°F)
+3°FH 5+ 100°F
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4-t0-20 mA Current Source
(O to O 100°F)

o j—+5vTo +30v

4.7k
2N2907
+ IN
ouT, out
LM34 LM317
- ADJ
62.5
0.5%
500
OFFSET
ADJUST :

Expanded Scale Thermometer
(50°to 80° Fahrenheit, for Example Shown)

+9v

LM34 |
100 #A, 60 mV
FULL SCALE

LM385
2.5V

Fahrenheit Thermometer
(Analog Meter)

+5V

]

LM34

Temperature-to-Digital Converter
(Serial Output, O 128°F Full Scale)

+5V
<
—— o1 3 3?: v+
Lot * +1.28V] REF] ADC08031 f——p gf”;'}f‘ULTDATA
GND )
750 s:(ﬂ](]k . | S
B1 imass e EnmBLE
:I\1 uF/:E{llk
. GROUND

LM34 with Voltage-to-Frequency Converter and Isolated Output
(3°F to O 300°F; 30 Hz to 3000 Hz)

+6V
6.8 lﬁ;% 1k,
°S
N R —
: 4N28 fout
+ 1
8 1
ouT 7 5 :
M34  |—AA—e o wis e Lbaoao
100k
GND 1 2 4
100kQ 12 k0. 0.01 pF
0.01 uF 1% 1 ufF=0= 1% — STABLE CAPACITANCE,
? SEE LM131 DATA SHEET
v
470 5kQ
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Bar-Graph Temperature Display

(Dot Mode)
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Temperature-to-Digital Converter
(Parallel TRI-STATE® Outputs for Standard Data Bus top P Interface, 128 °F Full Scale)

V+
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8 PARALLEL DATA
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VReF
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TEMP. ADJUST

Temperature Controller
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v v
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100k
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_] Y
— \
= 1 LM10 \
| W
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= (10 mV/°oF) TEMPERATURE
(10 mv/°F)

1.590 Vpyar
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O A AN
v
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2 LM10
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» 0.865 R2
>
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A 4
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—_————=d
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(5.308-5.563)
| | pars-ongs
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SEATING ’ ( )
PLANE § L bs0-010s
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(0.635) 0.500
UNCONTROLLED {1270 "N
LEAD DI 0q | y G2
0.016- 0(1194'<~ 0.030
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DIA TYP MAX
‘ 0100
0.050 (2.540)
(1:270)
4
0.036-0.046 0.028-0.048
(0.974-1 168)\// y(um—tzw)
HO3H (REV C)

Order Number LM34H, LM34AH, LM34CH,
LM34CAH or LM34DH

vEW

NS Package HO3H

_ 0.189-0.197 _
T (4.800-5.004)

i

8

0.228-0.244
(5.791-6.198)

0.010 pax
e —— (0.258)
teapno. 1/ 1 a0
IDENT TYp
0.150 —0.157
(3.810—3.988)
0.010-0.020 , 450 g ':gi:—':ggg
{0.254—0.508) 6 MAX TYP (1.346-1.753) 0.004—0.010
ALL LEADS * {0.102 —0.254)
L/mﬁ E 1:. ¢ j* - SEATING
¢ T PLANE

.00 A

{0.102)

0.008-0.010 i\ "\earTies 0,016 0,050 0.050 0.014-0.020 typ
{0.203—0.254) DAB1 T {1.270) (0.356—0.508)
TYP ALL LEADS TYP ALL L EAD YP - S

NS Package Number MO8A

}

—_— | L— -—
0.008 1yp

{0.203)

Order Number LM34DM
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LM34 0000000 0o0oodog Ic

O0000 ooo millimeters(O OO0 )

)
1
1
L

EJECT|ON MARK
P1.6 MAX —_|

T0.38 MAX \{

B
©n

//r—SEATING PLANE

2.29 MAX
(UNCONTROLLED LEAD DIA)

0.55 I J_
TYP —
0.40 1.27%0.05 9-32

—2.54%0.1

2.21 DIMENSIONS ARE IN MILLIMETERS

203A (Rev 6)

Order Number LM34CZ, LM34CAZ or LM34DZ
NS Package Z03A
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