MICROCHIP

TC1047/TC1047A

Precision Temperature-to-Voltage Converter

Features

Supply Voltage Range:

- TC1047: 2.7V to 4.4V

- TC1047A: 2.5V to 5.5V

Wide Temperature Measurement Range:
- -40°C to +125°C

High Temperature Converter Accuracy:

- % 2°C, Max, at 25°C

Linear Temperature Slope: 10 mV/°C (typ.)
Available in 3-Pin SOT-23B Package
Very Low Supply Current:

- 35 pA Typical

Applications

Cellular Phones

Power Supply Thermal Shutdown
Temperature-Controlled Fans

Temperature Measurement/Instrumentation
Temperature Regulators

Consumer Electronics

Portable Battery-Powered Equipment

Block Diagram

Vpp = 2.5V to 5.5V

PIC®
T Microcontroller
Voo
A/D
TC104TA ™ Converter

Vgs

General Description

The TC1047 and TC1047A are linear voltage output
temperature sensors whose output voltage is directly
proportional to the measured temperature. The
TC1047 and TC1047A can accurately measure
temperature from -40°C to +125°C. With the TC1047,
the supply voltage can vary between 2.7V and 4.4\
The power supply range of the TC1047A is from 2.5V
to 5.5V.

The output voltage range for these devices is typically
100 mV at -40°C, 500 mV at0°C, 750 mV at+25°C and
1.75V at +125°C. A 10 m\V/°C wvoltage slope output
response allows for a predictable temperature
measurement over a wide temperature range. The
TC1047 and TC1047A are packaged in 3-pin SOT-23B
packages, making them ideal for space-critical
applications.

Package Type
3-Pin SOT-23B(NOTE)

Vss
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TC1047/1047A
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Note: 3-Pin SOT-23B is equivalent to JEDEC TO-236
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TC1047/TC1047A

2.0 TYPICAL PERFORMANCE CURVES

Mote: The graphs and tables provided following this note are a stafistical summarny based on a imited number of
samples and are provided for informafional purposes only. The performance charactenisfics listed harsin
are not fested or guarantesd. In some graphs or fables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore outside fhe wamanted range.

Mote: Unless ofherwise indicaled, Vg = 2.7V thru 4.4V and T, = 40°C o +1257C.

1 = [
2 e e .___:___ —
E | ———T" | Voo 1w
N 1*{:"':3____‘_ = i*
£ h— T B
- L] L] L - L] L ] [ | L] E B ] B
[ p————" - - £ | ] aw :l—r::- an (1] - = 1=
FIGURE 2-1: Temperature Accuracy vs. FIGURE 2-2: Supply Curment ws.
Temperalune. Tempearalune.
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TC1047/TC1047A

3.0 PIN DESCRIPTIONS
The descripfions of fhe pins are listed in Table 3-1.

TABLE3-1:  PIN FUNCTION TABLE

Pin No Symbol Description
i Voo Input Supply Violiage
2 VouT Temperature Sensor Dutput Terminal
3 e Ground Terminal

4.0 DETAILED DESCRIPTION

¥ 4 &1 # # 886-3-57653170
Tha TC1047 and TC1047A have an ouiput voltage that HE s 1 oy i el R i
varies linearly with iemperature in degrees Celsius. W45 1) T L) 86-21-34970699
Figure 4-1 shows a plot of fhe output vollage versus I oh L -ima B6-TH5-B3298TRT
temperature for fhe TC104T and TC104TA. The
temperature slope is fived at 10 mWPC and fhe oulpud
voltage at 0°C is 500 m\.
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FIGURE #4-1: Output Voltage vs. Temperalure.
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TC1047/TC1047A

PRODUCT IDENTIFICATION SYSTEM

T arder of obisn infosm alon, .., on prcng of delvery, refer ko e Bciony of [he BSied sakss olfice.

EJ!.E['_T_H.'I:L ? Z;iL Examplos:
a TOIETWVHMETR:  Precsion Tempeiosiiol

Dhimw i it Tﬁ'ﬁFtTmhr& F'.Eﬁq-& age e
g B TOIETAVHETRE: Peecsion Tempeiosiiols
age Converier
Derwiices TC104T: Precision Tempbo-violtage Comverter
TC1 ATHTR: Precision Temp-o-voltage Corverter
{Tape and Rl
Temperatun: Range: V= G o +125°C
Package : HNE = PlsicSmall Quline Transsion, SOT-238, 3 ead




TC1047/TC1047A

J-=Lead Plastic Small Qutline Transistor (TT) (S0T-23)

Mote: For the most current padeege drawing s, please ses the Miorochip Packaging Spe afication located
at hitp e microchip. comdpa cdoaging
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Cverall Heigt , a3 a40 044 e 1.01 1.12
Waded Package Thoaess [E] aas ED 040 .88 nas 10z
Handot Al 000 a0z a0l ol 1005 RG]
{wesall 'Widh E 83 am 104 210 FEL 254
Widded Fackage Widh E1 04T an a5 120 130 1.40
Ovesall Lengh 3] 110 115 120 280 FI=E] 04
Foot Lengh L a4 a1 azz 1035 .45 1L55
Foot Angle i a 5 10 a 5 10
Lead Thickness o a0d a05 aar [l GRET RL
Lead Widh B s anT = e 04l G
Wold Dralt Angle Top a ] 5 ] ] 5 10
Mo Dt Angle Ecmom b a 5 ] a 5 10
"Coniroling Parameter
e

Dimensions D and £1 do not include mold fiash or protmusons.. Mol fixsh or protausions shall nof
eonomssd 005 (0L 1Z7rmem) per sl
JEDEC Equinalent: TOZ35
Drring Mo, C04-104 Revigad 0311-05

% 4 & # # 886-3-5753170
¥ B B B6-21-34070600
HE S By B eE B6-TS5-R3208TRT
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TC1047/TC1047A

5.0 PACKAGE INFORMATION

5.1 Package Marking Information

3-Pin 50T-23B

|:|

R iogioki0]

H =

B 4 & # 4% 686-3-5753170
HE$E B LB iE BE-21-34070600
HEEE B ol sl B6-T55-832987R7
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1 & 2 = part number code + temperature range and

voltage

Part Mum ber

Code

TE1047

AL

TC104TA

BL

3 = year and quarter code
4 = kot 1D numbsr

Y
Y
WA

Legend: XX.X Customer-spedfic information®

‘ear code (last digit of calendar year)

“ear code (last 2 digits of calendar year)

Week code (week of Januany 1is wesek 1017)

HNHM Alphanumenc fraceability code

@ Po-free JEDEC designaior for Matie Tin (Sn)

B This package is Fb-free. The Po-free JEDEC dE‘EWEII’{@
can bea found on the outer packaging for this packags.

Note: In the event the full Microchip part number cannot be marked on ane line, it will
be carmed ower to the next line, thus limiling the numbsr of available
characters for cusio mer-specific information.
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TC1047/TC1047A

1.0 ELECTRICAL “Syesses shove Mose ksted under “Absokue Maximum Rat
iNge" may cause pesmanent damage 1o he device. Thess are
CHARACTERISTICS swess ralings only and funcanal operaton of the device al
ihese of any dlher condilond abbve hote indicaled n he
Absolute Maximum Ratings* operabon tecinns of Be $peabeabons it nol Fmoled. Expa-
swe lo Absokde Maxmum Raling eondions Tor extended

Supply Voltage - e ATV .

perods may afled device mEabillity.
“oltage on Amy Pin with HESF-EIEJ to SLq:-leEﬁ

e MNee 0.3 o Vg H0 W
ClparamgTanperere cereeemee e ~H0TC b0 #125°C

Storage Temiperatuns Hil'lge SRR - ol i (R Bl

ELECTRICAL CHARACTERISTICS

Electrical Specifications: Unless otherwise indicated, fhese speciications apply for the entire supply voltage rangs
and for Ty = -40"C to +125"C.
Parameters Sym Min Typ Max Units Conditions
Supply Violtage Voo 27 — 4.4 W TC104T
2.5 — 5.5 W TC104TA
Supply Cument, Operaiing ly —_ 35 B0 PA
Average Slope of Output Violtags Ay — 10 — miirC
Temperature Accuracy TPy -2 0.5 +2 "G Ta=25"C
-3 H0.5 +3 *C Ts =+125"C
— i0 — *C Ty =-40°C
Cutput Violiage VouT — 100 — m | Ta =-407C
730 750 7To mv  |Ta=25"C
1720 | 1750 | 1780 my | T, =+125"C
Cutput Source and Sink Cuman o 100 — — pA

TEMPERATURE CHARACTERISTICS

Electrical Specifications: Unless otherwise indicated, Vg = +2.23V to +5.5V and Vge = GND.
P arameters Sym | Min | Typ Max Units Conditions
Temperature Ranges
Specifisd Temperature Rangs Ty =40 — +B5 *C
Operafing Temperature Range Ta, -40 — +125 *C MNote 1
Sorags Temperature Range Ta 655 — +150 L
Thermal Pac kage Resistances
Thermal Resistance, 3L-SOT-238| 64 | — | 336 | — [ "ow |

Note 1: The TC104TTC104TA operate over this extended temiperature range, but with reduced performance. in
any case, the Jundion Temperature (T ) must not exceed the Absolute Maximum specificafion of +150"C.

B 4 A # 4 BBE-3-5753170
HE$F T L F it 862134070600
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