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In recent years, due to the demand for compactness and lower 
power dissipation, circuits for mobile devices are being manufactured 
as individual chips. In particular, during the manufacture of modular 
devices comprised of several individual discrete devices, 
significant time and effort must be devoted to adjusting the 
temperature characteristic of each discrete device individually. In 
addition, the demand for low power consumption is increasing.
In response to these requirements, Toshiba have developed a 
digital temperature compensation IC (the TC7MTX01FK). 
Toshiba have implemented this device completely in CMOS, 
obviating the need to use combinations of individual electronic 
components, such as thermistors and resistors, as was the case 
previously. The new digital temperature compensation IC 
incorporates a temperature sensor, an E2PROM and a DA 
converter. The IC has a degree of precision of ±4˚C.
To meet the demand for compactness, the IC comes in the 
World's smallest and flattest 16-pin package (US16).

Temperature compensation precision: ± 4˚C (in the range 
- 20˚C~70˚C)
Analog output (XOcont): Outputs an analog voltage whose 
level corresponds to 1˚C increments in the above 
temperature range.
Control resolution: 10.98 mV (typ.)/bit
Linearity: ± 1 LSB
Output response speed: 500 µs
Supply voltage operating range: 2.7 V~3.3 V
Built-in E2PROM: Write voltage 17 V (min)~19 V (max)
Write time 10 ms
Reference voltage (Vref): 2.8 V (typ.)
Current dissipation: 1.0 mA (max) @25˚C
ESD: ± 2000 V or more (MIL-STD method)
Latch-up: ± 200 mA or more
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TCXO (temperature compensation crystal oscillator) application

This IC incorporates a temperature sensor which can detect temperature with an accuracy of 1˚C. An 8-bit 
correction value for each integer temperature value from - 20˚C to 70˚C is stored in the E2PROM. The 8-bit 
correction value for 25˚C is stored at E2PROM address 0FH. The analog data output by the temperature 
sensor is converted to an 8-bit digital value. This value is then added to the 8-bit value stored at address 0FH 
and the sum is used as the E2PROM address of the correction data to be output. The 8-bit value stored at this 
address is converted to an analog level and output on XOcont.
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TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in
general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the
responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of safety in making a safe design for
the entire system, and to avoid situations in which a malfunction or failure of such TOSHIBA products could cause loss of
human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used
within specified operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please keep in mind
the precautions and conditions set forth in the "Handling Guide for Semiconductor Devices," or "TOSHIBA Semiconductor
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include atomic energy control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
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in this document shall be made at the customer’s own risk.
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The products described in this document are subject to the foreign exchange and foreign trade laws.
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