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DAC12 A

NOTE: This chapter is an excerpt from the MSP430x5xx and MSP430x6xx Family User's Guide.

The DAC12_A module is a 12-bit voltage-output digital-to-analog converter (DAC). This chapter describes
the operation and use of the DAC12_A module.

Topic Page

0 R 7 @31 2 N [ 4 o T LU o 10 o 2

N B Y @31 2 N @ o 1= =1 § o] 5

R 19 7 O 11 o U S 10

O B Y O B Nl = L= =) =T PPN 11
SLAU407F-August 2012—-Revised March 2018 DAC12_A 1

Submit Documentation Feedback
Copyright © 2012-2018, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU407F
http://www.ti.com/lit/pdf/SLAU208

13 TEXAS

INSTRUMENTS
DAC12_A Introduction www.ti.com
1.1 DAC12_A Introduction
The DAC12_A module is a 12-bit voltage-output DAC. The DAC12_A can be configured in 8-bit or 12-bit
mode and can be used in conjunction with the DMA controller. When multiple DAC12_A modules are
present, they can be grouped together for synchronous operation.
Features of the DAC12_A include:
» 12-bit monotonic output
e 8-bit or 12-bit voltage-output resolution
» Programmable settling time and power consumption
» Internal or external reference selection
» Straight binary or twos-complement data format, right or left justified
» Self-calibration option for offset correction
» Synchronized update capability for multiple DAC12_A modules
NOTE: Multiple DAC12_A Modules
Some devices may integrate more than one DAC12_A module. In the case where more than
one DAC12_A is present on a device, the multiple DAC12_A modules operate identically.
Throughout this chapter, nomenclature appears such as DAC12_xDAT or DAC12_xCTL to
describe register names. When this occurs, the x is used to indicate which DAC12 module is
being discussed. In cases where operation is identical, the register is simply referred to as
DAC12_xCTL.
Figure 1-1 shows the block diagram for a device with two DAC12_A modules. Figure 1-2 shows the block
diagram for a device with one DAC12_A module.
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Figure 1-1. DAC12_A Block Diagram for a Device With Two Modules
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Figure 1-2. DAC12_A Block Diagram For a Device With One Module
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DAC12_A Operation

1.2

1.2.1

1.2.2

1.2.3

DAC12_A Operation

The DAC12_A module is configured with user software. The setup and operation of the DAC12_A is
discussed in the following sections.

DAC12_A Core

The DAC12_A can be configured to operate in 8-bit or 12-bit mode using the DAC12RES bit. The full-
scale output is programmable to be 1x, 2x, or 3x the selected reference voltage using the DAC12IR and
DAC120G bhits. This feature lets the user control the dynamic range of the DAC. The DAC12DF bit lets
the user select between straight-binary data and twos-complement data for the DAC. When using straight-
binary data format, the formula for the output voltage is given in Table 1-1.

Table 1-1. DAC Full-Scale Range (V,e = Vegers OF Vrers OF Vegrse &)

Resolution | DAC12RES DAC120G DAC12IR Output Voltage Formula
0 0 Vou = Vier X 3 x (DAC12_xDAT / 4096)
Vout = Vier X 2 X (DAC12_xDAT / 4096)
1 Vou = Vier X (DAC12_xDAT / 4096)
Vou = Vier X 3 x (DAC12_xDAT / 256)
Vou = Vier X 2 x (DAC12_xDAT / 256)
1 Vout = Vier X (DAC12_xDAT / 256)

@ Vperge is Not available on all devices; see the device-specific data sheet for availability.

12 bit 0

0

8 bit 1

X | P O[X |k

In 8-bit mode, the maximum useable value for DAC12_xDAT is OFFh. In 12-bit mode, the maximum
useable value for DAC12_xDAT is OFFFh. Values greater than these may be written to the register, but all
leading bits are ignored.

DAC12_A Port Selection

On most devices, the DAC outputs are multiplexed with the port Px pins and potentially other secondary
functions. When DAC12AMPx > 0, the DAC function is automatically selected for the pin, regardless of the
state of the associated PXSEL.y and PxDIR.y bits. See the port pin diagrams in the device-specific data
sheet for more details.

DAC12_A Reference

The DAC12SREFx bits select the reference for the DAC12_A from:
e AVc
» An external reference voltage

* Theinternal 1.16-V (Vgerss) Voltage reference (Vgergg iS @vailable only on devices with a CTSD16
module; see the device-specific data sheet)

 The internal 1.5-V, 2.0-V, or 2.5-V reference from the REF module.

When DAC12SREFx = {0} and DAC12AMPXx > {1}, Ve, is used as the reference, which is supplied from
the REF module. See the REF chapte( for further information.

When DAC12SREFx = {1}, AV is used as the reference.

When DAC12SREFx = {2,3} the external reference, V gee. Signal, is used as the reference unless the
device has a CTSD16 module.

On devices that have a CTSD16 module (see the device-specific data sheet), when DAC12SREFx = {2,3}
either the external reference signal (V.ger.) Or the internally generated reference signal (Vgrergs) IS
selected. See Table 1-2 for details on which bits to set to select between the V. gegr. and Vieegg Signals.
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Table 1-2. DAC12SREFx ={2,3} Signal Selection Requirements for Devices With a CTSD16 Module

Signal @
Selected REFOUT REFON PxSEL.y CTSD16REFS
If the CTSD16 module is used, CTSD16REFS must be set to
Verer+ 0 X 1 0
® If the CTSD16 module is used, CTSD16REFS must be set to
Vreree 1 1 1 1.

@ If CTSD16 is used, CTSD16REFS bit must be set according to this table as external voltage reference Vg, and internal

voltage reference Vgergg Cannot both be used at the same time as they use the same pin.

@ When Vgergg is selected, PXSEL.y must always be set even if Vgergs is only used inside the device.

1231

DAC12_A Reference Input and Voltage Output Buffers

The reference input and voltage output buffers of the DAC can be configured to optimize the balance of
settling time and power consumption. Eight combinations are selected using the DAC12AMPX bits. In the
low setting, the settling time is the slowest, and the current consumption of both buffers is the lowest. The
medium and high settings have faster settling times, but the current consumption increases. See the
device-specific data sheet for parameters.

1.2.4 Updating the DAC12_A Voltage Output
The DAC12_xDAT register can be connected directly to the DAC core or double buffered. The
DAC12LSELXx bits select the trigger for updating the DAC voltage output.
When DAC12LSELXx = 0, the data latch is transparent and the DAC12_xDAT register is applied directly to
the DAC core. The DAC output updates immediately when new DAC data is written to the DAC12_xDAT
register, regardless of the state of the DAC12ENC bit.
When DAC12LSELx = 1, DAC data is latched and applied to the DAC core after new data is written to
DAC12_xDAT.
When DAC12LSELX = 2 or 3, data is latched on the rising edge from the Timer_A CCR1 output or
Timer_B CCR2 output, respectively. DAC12ENC must be set to latch the new data when DAC12LSELx >
0.
1.2.5 DAC12 xDAT Data Formats
The DAC12_A supports both straight-binary and twos-complement data formats. When using straight-
binary data format, the full-scale output value is OFFFh in 12-bit mode (OFFh in 8-bit mode) (see Figure 1-
3).
A |
Full-Scale Output f - —————————————— — — — — — —
\
\
\
> \
= \
S !
5 \
g \
° |
\
\
\
0 —
0 OFFFh
DAC Data
Figure 1-3. Output Voltage vs DAC Data, 12-Bit Straight-Binary Mode
When using twos-complement data format, the range is shifted so that a DAC12_xDAT value of 0800h
(0080h in 8-bit mode) results in a zero output voltage, 0000h is the mid-scale output voltage, and 07FFh
(007Fh for 8-bit mode) is the full-scale voltage output (see Figure 1-4).
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Figure 1-4. Output Voltage vs DAC Data, 12-Bit Twos-Complement Mode

1.2.6 DAC12_A Output Amplifier Offset Calibration

The offset voltage of the DAC output amplifier can be positive or negative. When the offset is negative, the
output amplifier attempts to drive the voltage negative but cannot do so. The output voltage remains at
zero until the DAC digital input produces a sufficient positive output voltage to overcome the negative
offset voltage, resulting in the transfer function in Figure 1-5.

A

Output Voltage

0

Negative Offset{ P i DAC Data

v

Figure 1-5. Negative Offset

When the output amplifier has a positive offset, a digital input of zero does not result in a zero output
voltage. The DAC12_A output voltage reaches the maximum output level before the DAC12_A data
reaches the maximum code (see Figure 1-6).
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Figure 1-6. Positive Offset
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The DAC12_A can calibrate the offset voltage of the output amplifier. Setting the DAC12CALON bit
initiates the offset calibration. Allow the calibration to complete before using the DAC. This can be
checked by monitoring the DAC12CALON bit. When the calibration is complete, the DAC12CALON bit is
automatically reset. The DAC12AMPXx bits should be configured before calibration. For best calibration
results, port and CPU activity should be minimized during calibration.

The contents of DAC12x_CALDAT can be protected from inadvertent write access by a lock mechanism
controlled by the DAC12x_CALCTL register. At power up, the LOCK bit is set, and calibration is not
possible and writing to the DAC12x_CALDAT is ignored. To perform calibration, the LOCK bit must be
cleared by writing the correct password to DAC12x_CALCTL and clearing the LOCK bit. After LOCK is
cleared, calibration or writing to the DAC12x_CALDAT can be performed. After calibration is performed,
lock the calibration registers by writing the correct password to DAC12x_CALCTL and setting the LOCK
bit.

Reading DAC12_xCALDAT should only be performed while the DAC12CALON bit is cleared, otherwise
incorrect values may be read. The DAC12xCAL data format is twos complement. Only the lower byte is
used and the upper byte has no effect on the calibration.

1.2.7 Grouping Multiple DAC12_A Modules

Multiple DAC12_A modules can be grouped together with the DAC12GRP bit to synchronize the update of
each DAC output. Hardware ensures that all DAC12_A modules in a group update simultaneously
independent of any interrupt or NMI event.

On devices that contain more than one DAC, DAC12_0 and DAC12_1 are grouped by setting the
DAC12GRP bit of DAC12_0. The DAC12GRP bit of DAC12_1 is don't care. When DAC12_0 and
DAC12_1 are grouped:

» The DAC12_0 and DAC12_1 DAC12LSELXx bits select the update trigger for both DACs.

* The DAC12LSELX bits for both DACs must be the same.

* The DAC12LSELX bits for both DACs must be > 0

+ The DAC12ENC bits of both DACs must be setto 1

When DAC12_0 and DAC12_1 are grouped, both DAC12_xDAT registers must be written before the

outputs update, even if data for one or both of the DACs is not changed. Figure 1-7 shows a latch update
timing example for grouped DAC12_0 and DAC12_1.

When DAC12_0 DAC12GRP =1 and both DAC12_x DAC12LSELx > 0 and either DAC12ENC = 0,
neither DAC updates.

paci2 0t
|
DAC12GRP i DAC12_0 and DAC12_1 |
| Updated Simultaneously “\g|
DAC12_0
DAC1ZENC |— | : L 1 :
TimerA OUTT| [ | L L L4 LI 1 |
I
DAC12_0DAT | |
New Data I | I : I |
DACG12_1DAT | — DAC12_0Updated — | I |
New Data + 1 i
DAC12_0 ] 7 ‘
Latch Trigg_er _\_
. —— . >
DAC12_0 DAC12LSELx = 2 DAC12_0 DAC12LSELx > 0 AND
DAC12_1 DAC12LSELx = 2
Figure 1-7. DAC12_A Group Update Example, Timer_A3 Trigger
8 DAC12_A SLAU407F-August 2012—-Revised March 2018

Submit Documentation Feedback
Copyright © 2012-2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU407F

13 TEXAS
INSTRUMENTS

www.ti.com DAC12_A Operation

NOTE: DAC12_A Settling Time

The DMA controller can transfer data to the DAC12_A faster than the DAC12_A output can
settle. The user must make sure that the DAC12_A settling time is not violated when using
the DMA controller. See the device-specific data sheet for parameters.

1.2.8 DAC12_A Interrupts

The DAC12IFG bit is set when DAC12LSELx > 0 and DAC data is latched from the DAC12_xDAT register
into the data latch. When DAC12LSELx = 0, the DAC12IFG flag is not set.

A set DAC12IFG bit indicates that the DAC is ready for new data. If both the DAC12IE and GIE bits are
set, the DAC12IFG generates an interrupt request. The DAC12IFG flag must be reset by software or can
be reset automatically by accessing the DAC121V register. See the DAC12IV description for further
information.

For devices that contain a DMA, each DAC channel has a DMA trigger associated with it. When
DAC12IFG is set, it can trigger a DMA transfer to the DAC12_xDAT register. DAC12IFG is automatically
reset when the transfer begins. If the DAC12IE is also set, no DMA transfer occurs when the DAC12IFG is
set.

1.2.8.1 DACI12lV, Interrupt Vector Generator

The DAC12_A flags are prioritized and combined to source a single interrupt vector. The interrupt vector
register DAC12lV is used to determine which flag requested an interrupt.

The highest priority enabled interrupt generates a number in the DAC12IV register (see register
description). This number can be evaluated or added to the program counter to automatically enter the
appropriate software routine. Disabled DAC interrupts do not affect the DAC12IV value.

Any access, read or write, of the DAC12IV register automatically resets the highest pending interrupt flag.
If another interrupt flag is set, another interrupt is immediately generated after servicing the initial interrupt.
For example, if the DAC12IFG_0 and DAC12IFG_1 flags are set when the interrupt service routine
accesses the DAC12IV register, the DAC12IFG_0 flag is reset automatically. After the RETI instruction of
the interrupt service routine is executed, the DAC12IFG_1 flag generates another interrupt.

1.2.8.1.1 DACI12IV Software Example

The following software example shows the recommended use of DAC12IV and the handling overhead.
The DAC12IV value is added to the PC to automatically jump to the appropriate routine.

The numbers at the right margin show the necessary CPU cycles for each instruction. The software
overhead for different interrupt sources includes interrupt latency and return-from-interrupt cycles, but not
the task handling itself. The latencies are:

; Interrupt handler for DAC12_A. Cycles

DAC12_HND ; Interrupt latency 6
ADD &DAC121V,PC ; Add offset to Jump table 3
RETI ; Vector 0: No interrupt 5
JMP DAC121FG_O_HND ; Vector 2: DAC12_0 2
JMP DAC121FG_1 HND ; Vector 4: DAC12_1 2
RETI ; Vector 6: Reserved 5
RETI ; Vector 8: Reserved 5
RETI ; Vector 8: Reserved 5
RETI ; Vector 10: Reserved 5

DAC12IFG_1_HND ; Vector 4: DAC12_1
; Task starts here
RET1 ; Back to main program

DAC12IFG_O_HND ; Vector 2: DAC12 0
; Task starts here
RETI ; Back to main program 5
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1.3 DAC Outputs
On most devices, each DAC channel can be output to two different port pins selected by the DAC120PS
bit. When DAC120PS = 0, one of the two ports is selected as the DAC output. Similarly, when
DAC120PS = 1, the other port is selected as the DAC output. Table 1-3 summarizes this for a single DAC
channel that can be output to either ports Pm.y or Pn.z.
Table 1-3. DAC Output Selection
DAC120PS DAC12AMP Pm.y Function Pn.z Function
0 {0} lle} lle}
0 {1} 110 DAC output, 0 V
0 {>1} 110 DAC output
1 {0} lle} lle}
1 {1} DAC output, 0 V 110
1 {>1} DAC output lfe}
10 DAC12_A SLAU407F-August 2012—-Revised March 2018
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1.4 DAC12_A Registers

The DAC12_A registers are listed in Table 1-4. The base address can be found in the device-specific data
sheet. The address offset is listed in Table 1-4.

Table 1-4. DAC12_A Registers

Offset Acronym Register Name Type Access Reset Section
00h DAC12_0CTLO DAC12_0 Control 0 Read/write ~ Word 0000h Section 1.4.1
02h DAC12_0CTL1 DAC12_0 Control 1 Read/write  Word 0000h Section 1.4.2
04h DAC12_ODAT DAC12_0 Data Read/write  Word 0000h Section 1.4.3
through
Section 1.4.10
06h DAC12_OCALCTL DAC12_0 Calibration Control Read/write Word 9601h Section 1.4.11
08h DAC12_OCALDAT DAC12_0 Calibration Data Read/write ~ Word 0000h Section 1.4.12
10h DAC12_1CTLO DAC12_1 Control 0 Read/write ~ Word 0000h Section 1.4.1
12h DAC12_1CTL1 DAC12_1 Control 1 Read/write Word 0000h Section 1.4.2
14h DAC12_1DAT DAC12_1 Data Read/write  Word 0000h Section 1.4.3
through
Section 1.4.10
16h DAC12_1CALCTL DAC12_1 Calibration Control Read/write ~ Word 0000h Section 1.4.11
18h DAC12_1CALDAT DAC12_1 Calibration Data Read/write ~ Word 0000h Section 1.4.12
1Eh DAC12IV DAC121V Read Word 0000h Section 1.4.13
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1.4.1 DAC12_xCTLO Register
DAC12 Control Register 0
Figure 1-8. DAC12_xCTLO Register
15 14 13 12 11 10 9 8
DAC120PS | DAC12SREFx | DACI12RES | DAC12LSELx | DAC12CALON | DAC12IR
rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)
7 6 5 4 3 2 1 0
DAC12AMPxX | DACI2DF | DACI2IE | DACI2IFG | DACI2ENC | DAC12GRP
rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)

Can be modified only when DAC12ENC =0

Table 1-5. DAC12_xCTLO Register Description

Bit Field Type Reset Description
15 DAC120PS RW Oh DAC output select

0b = DAC12_x channel output on Pm.y
1b = DAC12_x channel output on Pn.z

14-13 DAC12SREFx RW Oh DAC select reference voltage

00b = VREF+
01b = AVCC

10b = VeREF+; for devices with CTSD16 = VeREF+/VREFBG, see Table 1-2 for
details on the selection between external reference Vger, and the internally
generated Vigerge Signal

11b = VeREF+; for devices with CTSD16 = VeREF+/VREFBG, see Table 1-2 for
details on the selection between external reference Vgger, and the internally
generated Vgeegs Signal

12 DAC12RES RW Oh DAC resolution select

Ob = 12-bit resolution
1b = 8-bit resolution

11-10 DACI12LSELx RwW Oh DAC load select. Selects the load trigger for the DAC latch. DAC12ENC must be
set for the DAC to update, except when DAC12LSELx = 0.

00b = DAC latch loads when DAC12_xDAT written (DAC12ENC is ignored)

01b = DAC latch loads when DAC12_xDAT written, or, when grouped, when all
DAC12_xDAT registers in the group have been written.

10b = Rising edge of Timer_A.OUT1 (TAl)

11b = Rising edge of Timer_B.OUT2 (TB2)

9 DAC12CALON RwW Oh DAC calibration on. This bit initiates the DAC offset calibration sequence and is
automatically reset when the calibration completes.

Ob = Calibration is not active

1b = Initiate calibration or calibration in progress

8 DAC12IR RW Oh DAC input range. The DAC12IR bit along with the DAC120G bit set the
reference input and voltage output range.

Ob = If DAC120G = 0, then DAC12 full-scale output = 3x reference voltage; if
DAC120G = 1, then DAC12 full-scale output = 2x reference voltage

1b = DAC12 full-scale output = 1x reference voltage

12 DAC12_A SLAU407F-August 2012—-Revised March 2018
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Table 1-5. DAC12_xCTLO Register Description (continued)
Bit Field Type Reset Description

7-5 DAC12AMPx RwW Oh DAC amplifier setting. These bits select settling time vs current consumption for
the DAC input and output amplifiers.

000b = Input Buffer: Off; Output Buffer: DAC Off, output high impedance
001b = Input Buffer: Off; Output Buffer: DAC Off, output 0 V

010b = Input Buffer: Low speed and current; Output Buffer: Low speed and
current

011b = Input Buffer: Low speed and current; Output Buffer: Medium speed and
current

100b = Input Buffer: Low speed and current; Output Buffer: High speed and
current

101b = Input Buffer: Medium speed and current; Output Buffer: Medium speed
and current

110b = Input Buffer: Medium speed and current; Output Buffer: High speed and
current

111b = Input Buffer: High speed and current; Output Buffer: High speed and
current

4 DAC12DF RW Oh DAC data format

Ob = Straight binary

1b = Twos complement
3 DACI12IE RW Oh DAC interrupt enable

Ob = Disabled

1b = Enabled

2 DAC12IFG RW Oh DAC interrupt flag

Ob = No interrupt pending
1b = Interrupt pending

1 DACI12ENC RW Oh DAC enable conversion. This bit enables the DAC12_A module when
DAC12LSELx > 0. when DAC12LSELx = 0, DAC12ENC is ignored.

Ob = DAC disabled
1b = DAC enabled

0 DAC12GRP RW Oh DAC group. Groups DAC12_x with the next higher DAC12_x. Not used for
DAC12_1 on dual DAC devices.

Ob = Not grouped
1b = Grouped
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1.4.2 DAC12_xCTL1 Register
DAC12 Control Register 1

Figure 1-9. DAC12_xCTL1 Register

15 14 13 12 11 10 9 8
Reserved
r0 ro r0 ro r0 ro r0 ro
7 6 5 4 3 2 1 0
Reserved | DAC120G | DACI12DFJ
r0 r0 r0 r0 r0 r0 rw-(0) rw-(0)
Can be modified only when DAC12ENC =0
Table 1-6. DAC12_xCTL1 Register Description
Bit Field Type Reset Description
15-2 Reserved R Oh Reserved. Always reads as 0.
1 DAC120G RW Oh DAC output buffer gain. Can be modified only when DAC12ENC = 0.
0b = 3x gain
1b = 2x gain
0 DAC12DFJ RW Oh DAC data format justification. Can be modified only when DAC12ENC = 0.
Ob = Data format right justified
1b = Data format left justified

14 DAC12_A
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1.4.3 DAC12_xDAT Register, Unsigned 12-Bit Binary Format, Right Justified

DAC12 Data Register unsigned 12-bit binary format, right justified (DAC12RES = 0, DAC12DF =0,

DAC12DFJ = 0)

Figure 1-10. DAC12_xDAT Register

15 14 13 12 11 10 9 8
Reserved ‘ DAC12 Data
r(0) r(0) r(0) r(0) rw-(0) rw-(0) rw-(0) rw-(0)
7 6 5 4 3 2 1 0
DAC12 Data
rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)
Table 1-7. DAC12_xDAT Register Description
Bit Field Type Reset Description
15-12 Reserved R Oh Reserved. Always reads as 0.
11-0 DAC12 Data RwW Oh DAC data in unsigned format. Bit 11 represents the MSB.
1.4.4 DAC12_xDAT Register, Unsigned 12-Bit Binary Format, Left Justified
DAC12 Data Register unsigned 12-bit binary format, left justified (DAC12RES = 0, DAC12DF = 0,
DAC12DFJ =1)
Figure 1-11. DAC12_xDAT Register
15 14 13 12 11 10 9 8
DAC12 Data
rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)
7 6 5 4 3 2 1 0
DAC12 Data \ Reserved
rw-(0) rw-(0) rw-(0) rw-(0) r(0) r(0) r(0) r(0)
Table 1-8. DAC12_xDAT Register Description
Bit Field Type Reset Description
15-4 DAC12 Data RW Oh DAC data in unsigned format. Bit 15 represents the MSB.
3-0 Reserved R Oh Reserved. Always reads as 0.
SLAU407F-August 2012—-Revised March 2018 DAC12_A 15
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1.45 DAC12_xDAT Register, Twos-Complement 12-Bit Binary Format, Right Justified

DAC12 Data Register twos complement 12-bit binary format, right justified (DAC12RES = 0, DAC12DF =
1, DAC12DFJ = 0)

Figure 1-12. DAC12_xDAT Register

15 14 13 12 11 10 9 8
Bit11 | Bitar |  Bit1r |  Bitil | DAC12 Data
r(0) r(0) r(0) r(0) rw-(0) rw-(0) rw-(0) rw-(0)
7 6 5 4 3 2 1 0
DAC12 Data
rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)

Table 1-9. DAC12_xDAT Register Description

Bit Field Type Reset Description
15-12 Bit 11 R Oh

These bits are sign extension bits and are equal to the contents of bit 11. These
bits are automatically updated with the contents of bit 11.

11-0 DAC12 Data RW Oh DAC data in twos complement format. Bit 11 represents the sign bit of the twos

complement value.

1.4.6 DAC12_xDAT Register, Twos-Complement 12-Bit Binary Format, Left Justified

DAC12 Data Register twos complement 12-bit binary format, left justified (DAC12RES = 0, DAC12DF =1,
DAC12DFJ =1)

Figure 1-13. DAC12_xDAT Register

15 14 13 12 11 10 9 8
DAC12 Data
rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)
7 6 5 4 3 2 1 0
DAC12 Data \ Reserved
rw-(0) rw-(0) rw-(0) rw-(0) r(0) r(0) r(0) r(0)

Table 1-10. DAC12_xDAT Register Description

Bit Field Type Reset Description
15-4 DAC12 Data RW Oh

DAC data in twos complement format. Bit 15 represents the sign bit of the twos
complement value.

3-0 Reserved R Oh Reserved. Always reads as 0.
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1.4.7 DAC12_xDAT Register, Unsigned 8-Bit Binary Format, Right Justified

DAC12 Data Register unsigned 8-bit binary format, right justified (DAC12RES = 1, DAC12DF =0,
DAC12DFJ = 0)

Figure 1-14. DAC12_xDAT Register

15 14 13 12 11 10 9 8
Reserved
r(0) r(0) r(0) r(0) r(0) r(0) r(0) r(0)
7 6 5 4 3 2 1 0
DAC12 Data
rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)

Table 1-11. DAC12_xDAT Register Description

Bit Field Type Reset Description
15-8 Reserved R Oh Reserved. Always reads as 0.
7-0 DAC12 Data RwW Oh DAC data in unsigned format. Bit 7 represents the MSB.

1.4.8 DAC12_xDAT Register, Unsigned 8-Bit Binary Format, Left Justified

DAC12 Data Register unsigned 8-bit binary format, left justified (DAC12RES = 1, DAC12DF = 0,
DAC12DFJ = 1)

Figure 1-15. DAC12_xDAT Register

15 14 13 12 11 10 9 8
DAC12 Data
rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)
7 6 5 4 3 2 1 0
Reserved
r(0) r(0) r(0) r(0) r(0) r(0) r(0) r(0)

Table 1-12. DAC12_xDAT Register Description

Bit Field Type Reset Description
15-8 DAC12 Data RW Oh

DAC data in unsigned format. Bit 15 represents the MSB.
7-0 Reserved R Oh Reserved. Always reads as 0.
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1.4.9 DAC12_xDAT Register, Twos-Complement 8-Bit Binary Format, Right Justified

DAC12 Data Register twos complement 8-bit binary format, right justified (DAC12RES = 1, DAC12DF =1,

DAC12DFJ = 0)

Figure 1-16. DAC12_xDAT Register

15 14

13 12 11 10 9 8
Bit7 | Bit7 | Bit7 | Bit7 | Bit7 | Bit7 | Bit7 | Bit 7
r(0) r(0) r(0) r(0) r(0) r(0) r(0) r(0)
7 6 5 4 3 2 1 0
DAC12 Data
rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)
Table 1-13. DAC12_xDAT Register Description
Bit Field Type Reset Description
15-8 Bit 7 R Oh These bits are sign extension bits and are equal to the contents of bit 7. These
bits are automatically updated with the contents of bit 7.
7-0 DAC12 Data RW Oh DAC data in twos complement format. Bit 7 represents the sign bit of the twos
complement value.

1.4.10 DAC12_xDAT Register, Twos-Complement 8-Bit Binary Format, Left Justified

DAC12 Data Register twos complement 8-bit binary format, left justified (DAC12RES = 1, DAC12DF =1,

DAC12DFJ = 1)

Figure 1-17. DAC12_xDAT Register

15 14 13 12 11 10 9 8
DAC12 Data
rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)
7 6 5 4 3 2 1 0
Reserved
r(0) r(0) r(0) r(0) r(0) r(0) r(0) r(0)
Table 1-14. DAC12_xDAT Register Description
Bit Field Type Reset Description
15-8 DAC12 Data RW Oh DAC data in twos complement format. Bit 15 represents the sign bit of the twos
complement value.
7-0 Reserved R Oh Reserved. Always reads as 0.
18 DAC12_A
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1.4.11 DAC12_xCALCTL Register
DAC12 Calibration Control Register

Figure 1-18. DAC12 xCALCTL Register

15 14 13 12 11 10 9 8
DAC12KEY
rw rw rw rw rw rw rw rw
7 6 5 4 3 2 1 0
Reserved | LOCK
r0 ro r0 ro r0 ro r0 rw-(1)
Table 1-15. DAC12_xCALCTL Register Description
Bit Field Type Reset Description
15-8 DACI12KEY RW 96h DAC calibration lock password. Always reads as 0x96. Must be written with OXA5
for LOCK bit to be set or cleared. An incorrect key results in the LOCK bit being
set, thereby disabling write access to DAC12_xCALDAT.
7-1 Reserved R Oh Reserved. Always reads as O.

LOCK RW 1h DAC calibration lock. To enable write access to the DAC12 calibration data
register, this bit must be cleared by writing 0xA5 to DAC12KEY along with LOCK
= 0. Writing an incorrect key or writing to DAC12x_CALCTL using byte mode
causes the LOCK bit to be automatically set. If the LOCK bit is set, write access
to the calibration data registers and hardware calibration is not possible. All
previous values in the DAC12_xCALDAT are retained.

Ob = Calibration data register write access enabled, calibration can be
performed.
1b = Calibration data register write access disabled, calibration disabled.

1.4.12 DAC12 xCALDAT Register
DAC12 Calibration DATA Register

Figure 1-19. DAC12_xCALDAT Register

15 14 13 12 11 10 9 8
Reserved
r0 ro r0 ro r0 ro r0 ro
7 6 5 4 3 2 1 0
DAC12 Calibration Data
rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0) rw-(0)

Table 1-16. DAC12_xCALDAT Register Description

Bit Field Type Reset Description

15-8 Reserved R Oh Reserved. Always reads as 0.

7-0 DAC12 Calibration RwW Oh DAC calibration data. The DAC calibration data is represented in twos
Data complement format providing a range of —128 to +127.
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Figure 1-20. DAC12IV Register

15 14 13 12 1 10 9 8
DAC12IVx
r(0) r0) r(0) r0) r(0) r0) r(0) r0)
7 6 5 4 3 2 1 0
DACI12IVx
r() r) r(0) r) r-(0) r-(0) r-(0) r)

Table 1-17. DAC12IV Register Description

Bit Field Type Reset Description
15-0 DAC121Vx R Oh

DAC interrupt vector value

00h = No interrupt pending

02h = Interrupt Source: DAC12 channel O; Interrupt Flag: DAC12IFG_O0; Interrupt
Priority: Highest

04h = Interrupt Source: DAC12 channel 1; Interrupt Flag: DAC12IFG_1; Interrupt
Priority: Lowest

06h = Reserved

08h = Reserved

0Ah = Reserved

0Ch = Reserved

OEh = Reserved
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