Interfacing the MCP4921 to the MSP430F449
[image: image1.png]Fle Edt Vew Sheet Companert Help

(|| o alafae] @ o

top\ISPAPCB & SCH\

DAUGHTER MCP DA

& 3.3y
339
7 ==
L
~
o
>
]
1 Avce
] pvee
MSP430F449
sl /CSlpy 3
spac |3 /LDACIHy
sckd3_ UCLK|pg 5
4 SIMO
3.3 v 8] uRera Shlp————————P3.1
MCP4921 avsS
a DYss
vouTA
AvSS R1 DAC Output 31
P
?J7 Yoo
i:_oa
[T (DN St £ Sz, Svets {Sheels {Sheds /¢
T |

s start





Figure 1: MSP430F449 and DAC7554 Circuit Diagram

1. Principle of Operation

The MSP430F449 microcontroller interfaces with the MCP4921 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 read any data from the MCP4921 or have the MSP430 microcontroller be slaved by another host peripheral for SPI purposes. Therefore, the STE and the SOMI functions in SPI mode of the USART0 port are unused. Please see the MCP4921 datasheet for more information on the operation of this DAC. The /CS function for the MCP4921 is a level-triggered signal that starts the write command and indicates the start of a serial data frame transfer through the SPI bus. This /CS function is accomplished using a GPIO pin, P1.3, of the MSP430 microcontroller to enable the serial communication and data frame synchronization. The MCP4921 receives a 16-bit digital input word serially. Because the SPI only provides eight data clocks per transmission, two write cycles are required within the /CS low period to complete one write cycle to the MCP4921; this is shown in Figure 2. The first four bits (config bits), starting from the MSB, contain the configuration bits and they are described in Figure 3. The last 12 bits [MSB:LSB] compose the MCP4921 digital word with the most significant bit first. The /CS pin should then be raised; this causes the data to be latched into the selected DAC’s input registers. Upon the /LDAC pin, GPIO P1.1 achieving a low state, the values held in the DAC’s input registers are transferred into the DACs’ output registers.
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Figure 2: Write Command
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Figure 3: Write Command Register
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