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TC1132
TC1133

CONSUMER GRADE TEMPERATURE-TO-VOLTAGE

CONVERTERS

FEATURES
B Linearized Temperature-to-Voltage Converters
B Direct Centigrade Output Voltage Scaling (TC1133)
B Wide Temperature Measurement
Range (TC1132) ...ccccvririmnnseninnne —20°C to +125°C
B Excellent Temperature Converter Linearity .. 0.8°C
Over Temperature
B High Temperature Converter
Accuracy at 25°C Guaranteed ..........ceeenseenens +3°C
B Small Packages ............... T0-92-3 and SOT-23B-3
APPLICATIONS

Power Supply Thermal Shut-Down
Temperature-Controlled Fans

Temperature Measurement/instrumentation
Temperature Regulators

Consumer Electronics

FUNCTIONAL BLOCK DIAGRAM
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GENERAL DESCRIPTION

The TC1132/33 temperature sensors furnish a linear-
ized output voltage directly proportional to measured tem-
perature. The TC1133 has a temperature measurement
range of — 20°C to +100°C. Its output voltage is directly
calibrated in degrees Centigrade (i.e. Vout = 10mV/°C x
Temperature °C). An external pull-down resistor to a nega-
tive voltage source is required for temperature measure-
ment below 0°C.

The TC1132 has a temperature measurement range of
- 20°C to +125°C, and operates with a single supply. It has
the same output voltage slope with temperature as the

TC1133 (10mV/°C).

Small size, low cost and low power operation make the
TC1132/33 suitable for a wide range of general purpose
temperature measurement applications.

ORDERING INFORMATION

Output
Voltage
Part No. Package At 25°C Temp. Range
TC1132VNB SOT-23B-3 750mV  —20°Cto +125°C
*TC1132VZB TO-82 750mV  —20°Cto +125°C
TC1133VNB SOT-23B-3 250mV - 20°Cto +100°C
TC1133vZB TO-92 250mV  -20°C to +100°C
* Contact factory for availability.
PIN CONFIGURATION
S$0T-23B-3* TO-92-3
(Top View)
123
aND
TC1132vZB
TC1133VZB
TC1132VNB
TC1133VNB
[ F
O EB
Vv
Vee out S >g z

NOTE: *SOT-23B-3 is equivalent
to JEDEC (T0O-236)
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TC1132
TC1133

CONSUMER GRADE TEMPERATURE-TO-VOLTAGE

CONVERTERS

ABSOLUTE MAXIMUM RATINGS *

Supply VORAGE ..ottt 15V
input Voltage, Any Terminal .............. -1.0to (Vcc +0.3V)
Operating Temperature (TC1132)......... - 20°C to +125°C
Operating Temperature (TC1133)......... - 20°C to +100°C
Storage Temperature ..........cevcreeneninnns ~- 65°C to +150°C
Lead Temperature (Soldering, 10 sec)

SOT-23B-3 ..ttt sananen +260°C

TO-92-3 ettt see e srerer e +300°C

ELECTRICAL CHARACTERISTICS : Ta=-20°C to +125°C, Vg = 5V 5%, unless otherwise specified.

* Static-sensitive device. Unused devices must be stored in conductive
material. Protect devices from static discharge and static fields. Stresses
above those listed under Absolute Maximum Ratings may cause perma-
nent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those
indicated in the cperational sections of the specifications is not implied.
Exposure to Absolute Maximum Rating Conditions for extended pericds
may affect device refiability.

Symbol Parameter Test Conditions Min Typ Max Unit
Vee Supply Voltage (TC1132) 3.0 — 12 v
Veo Supply Voltage (TC1133) 2.2 — 12 Vv
Is Supply Current Note 1 — | .40 80 | pA
IsRc Vout Output Source Current o - | - 1.0 | mA
Accuracy at Room Temperature Ta = 25°C (Note 2) -3 +0.5 +3 °C
Accuracy at Minimum Temperature Ta=-20°C — *4 — °C
(Note 2)
Accuracy at Maximum Temperature TC1132: Tao=+125°C -4 — +4. °C
TC1133: Ta = +100°C -4 — +4
(Note 2)
Nonlinearity Note 3 -08 | — +0.8 °C
Line Regulation — 100 — uVN
Ay Average Slope of Output Voltage — 10 — mV/°C
VouTtmax Maximum Output Voltage TC1132: 3.0V £ Ve s 12V — — Ve - 1.2 Vv
TC1133: 2.2V & Vg s 12V )
(Note 1)

Notes: 1. Vouyr outputs open circuited.

2. Accuracy = Difference between calculated output voltage (10mV/°C x Device case temperature at specified temperature and power supply)

and measured output voltage expressed in °C.

3. Nonlinearity = deviation of output voltage versus temperature from the best-fit straight line over the device rated temperature range.

4. Guaranteed by design.

DETAILED DESCRIPTION

A piot of output voltage versus temperature for both the
TC1132 and TC1133 appears in Figure 1. The TC1133 can
be used with single power supply to measure temperatures
from 0°C to 100°C. A pull-down resistor (R1 in Figure 2)
must be added from Vgyt to the negative power supply for
measuring temperatures less than 0°C. The value of the
resistor must be chosen to limit the maximum current
pulled from the output to the negative supply to
—50pA (i.e. R1 = Vss/50uA).

OUTPUT STAGE

Both the TC1132 and TC1133 have Class A output
stages capable of sowrcing 1mA. These devices have a
limited ability to drive heavy capacitive loads. Loads of
50pF (to ground) can be driven directly. For heavier loads,
a 2k (or greater) resistor should be placed in series with
the output for decoupling. If the TC1132/33 is used in a
noisy electrical environment, a 0.1uF bypass capacitor
from Ve to GND is recommended.
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TC1132

TC1133
CONSUMER GRADE TEMPERATURE-TO-VOLTAGE
CONVERTERS
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Figure 1. Output Voltage vs. Temperature
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Figure 2. TC1132/33 Power Supply Connections for Full Scale Measurements
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TYPICAL CHARACTERISTICS
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TC1133
CONSUMER GRADE TEMPERATURE-TO-VOLTAGE
CONVERTERS
MARKING
SO0T-23B-3 TO-92
[EIE]EE]
OO®® EEED
[je2sliaps
= = OO
@ & @ = part number code and temperature range @ & @ = TC (fixed)
TC1132=AC -20°Cto 125°C ‘
TC1133=AD  —20°C to 100°C ®, @ & ® =blank
ex: 1132 = OO ® @, ® &® = part number
ex: 1133 = ®0CO = temperature range
® = year and quarter C=-20°Cto +125°C
= —20°C to +100°C
@ =lotID
@, @, ®, @ & ® = traceability code
TAPING FORMS
Component Taping Orientation for 3L SOT-23B
User Direction of Feed
[
Device
vakng IO O O O O
I—] 0 inl 1 I
Il I
L U o U 1® O
PIN 1
Standard Reel Component Orientation
for 713 or TR Suffix Device
(Mark Right Side Up)
Tape & Reel Specifications Table
Package E Carrier Width (W) Pitch (P) f Part Per Full Reel Reel Size
3L SOT-23B | 8 mm 4mm | 3000 7
GMT Microelectronics Rev. 1.0 03/15/99
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TAPING FORMS (Cont.)

Mark
Face

Manx Marx
Face

_ M

N\,

Component Taping Orientation for TO-92

rUser Direction of Feed>

P

Seal
Tape

/
Beck | /’) O O Oj?@

o O

O z

Tape & Reel Specifications Table

Package Carrier Width (W)

Pitch (P)

Part Per Full Reel

Reel Size

TO-92-3 18 mm

12.7 mm

2000

13
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TC1132

TC1133
CONSUMER GRADE TEMPERATURE-TO-VOLTAGE
CONVERTERS
PACKAGE DIMENSIONS
SOT-23B-3*
.021 (0.54)
.015 (0.37)
B
103 (2.64) Ioss (1.40)
.083 (2.10) .047 (1.20)
i | H
040 (0.60)
017 (0.44)
120 (3 05)
01 10750 L4 89 MAX. _é_ 1 007 0.18)
f | ——l T 003 (0.085)
.004 (0.10)  .080 (2.05) 0(0.25)
001(0 02) 1070 (1.78) (0 13)
*NOTE: SOT-23B-3 is equivalent to JEDEC (TO-236)
TO-92-3
1165 (4.19)
560 1125 (3.18)
210(5.33)  (12.70)
170 (4.32) MIN. | .105 (2.67)
| | I .080 (2.03)
205 Es 21) f 10! (2.67) ass |
175 (4.45) f:: 1085 (2.41) (mr? )
T 1 1
.018 (0.46) .055 (1.40) *j
015 (0.38) .045 (1.14) 018 (0.48)
015 (0.38)
Dimensions: inches (mm)
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LIFE SUPPORT USAGE POLICY:

GMT's products are not authorized for use as critical components in life support devices or sys-
tems without the express written approval of the CEO of GMT. As used herein:

(a) Life support devices or systems are devices or systems which (1) are intended for surgical
implant into the body; or (2) 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; and

(b) A critical component in any component of a life support device or system whose failure to per-
form can be reasonably expected to cause the failure of the life support device or system.

Corporate Headquarters
GMT Microelectronics Corporation
950 Rittenhouse Road
Norristown, PA 19403
Toll Free: (888) GMT-4771
(610) 666-7950
Fax: (610) 666-2729

Email: marketing@gmtme.com
Website: www.gmtme.com

Sales Offices

GMT Microelectronics GMT Microelectronics GMT Microelectronics GMT Microelectronics Amurtron Corp.

1735 North First Street 25251 Paseo De Alicia 17218 Preston Road 14502 North Dale Mabry 8FL-2, No. 171

Suite 302A Suite 200 Suite 400 Suite 200 Sung Teh Rd.

San Jose, CA 95112 Laguna Hills, CA 92653 Dallas, TX 75287 Tampa, FL 33618 Taipei, Taiwan R.O.C.

(408) 487-9050 (714) 699-3462 (972) 735-3155 (813) 908-9544 (886) 2-23461381

Fax (408) 487-9051 Fax (714) 699-3463 Fax (972) 735-3156 Fax (813) 908-7683 Fax (886) 2-23461382
Rev. 1.0 03/15/99 GMT Microelectronics

22-022-700 Page 8 of 8



