Interfacing the TC77 to the MSP430F449
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Figure 1: MSP430F449 and DAC7554 Circuit Diagram

1. Principle of Operation

The MSP430F449 microcontroller interfaces with the TC77 using the SPI serial data communication protocol via the MSP430 microcontroller’s USART0 port. See Figure 1 for a circuit diagram of the configuration. Only two pins are used out of the four-pin SPI mode of configuration. It is implemented this way because it is unnecessary to write any data to the TC77 or have the MSP430 microcontroller be slaved by another host peripheral for SPI purposes. Therefore, the STE and the SIMO functions in SPI mode of the USART0 port are unused. Please see the TC77 datasheet for more information on the operation of this temperature sensor. The /CS input on the TC77 is used to synchronize the data that is read from the device by the microcontroller. This /CS function is accomplished using a GPIO pin, P1.4, of the MSP430 microcontroller to enable the serial communication and data frame synchronization. The TC77 sends a 16-bit word serially but because the SPI only provides eight data clocks per transmission, two write cycles are required with the /CS low to complete one read cycle of the TC77; this is shown in Figure 2. The first 13 transmitted bits [MSB:LSB] contains the two’s complement data from the temperature conversion, with a resolution of 0.0625OC per Least Significant Bit (LSB). The /CS pin should then be raised to terminate communication between the TC77 and the MSP430.
[image: image2.png]@
&

oLk

sio





Figure 2: Temperature Read Timing Diagram


The TC77 actually has three internal registers; the Temperature and Manufacturer’s Identification registers are read only, and the Configuration register is write only. The contents of each register are shown in Table 1. Please see the TC77 datasheet for more information about these registers and how the temperature sensor operates.
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Table 1: Registers for TC77
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