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MSP432

* MSP432 ADC AR

Cortex™-M4F

48 MHz

* ARM (AMBA Compliant) ADC | s

14 bit resolution

1 MSPS conversion rate
Integrated S/H

e 24 external input channels

2 internal input channels

* Single-ended and Differential conversions

1.62V -3.7V Operation

viemory Power & Clocking

Up to 256 KB Flash

Up'to 64 KB SRAM

Bootstrap Loader
32KB ROM

[ Debug
Real-time JTAG

4% UART or SPI

4x12C or SPI

Temperature 85°C

Programmable DCO
Low-Power OSC

Real-Time Clock

vioC
4% 16-bit Timer/PWM/CCP
2% 32-bit GP Timers

Systick Timer

CRC32
Watchdog Timer

—

24ch, 14-bit 1 MSPS SAR ADC

27y < pcratdrs

Voltage Reference
Temperature Sensor

Capacitive Touch I/O
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* MSP432 ADC
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* MSP432 ADC
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* MSP432 ADC

* Core

14 bit resolution
Digital output — 0x0000 to Ox3FFF
Vi, and V; set upper and lower limits for the conversion

Results — stored as binary — unsigned
» Differential results add an offset of 8192

Single ended mode

Vr+ — Ve Vint — Vr-
1LSB = Napc = 16384 X
16384 § 1 7

Differential mode

Vr+ — V- Vine = Vin-
1LSB = Nipe = 18192 X 18192
8192 e { Vi, ]
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* MSP432 ADC

* Clocks
* Clock sources: MODCLK, SYSCLK, ACLK, MCLK, SMCLK, HSMCLK.

e 2 levels of clock divider
« ADC14PDIV —divide by 1, 4, 32, 64
e ADC14DIV —divide by 1,2,3,4,5,6,7,8

ADC14SSELx
N 1
ADC14DIVX  ADC14PDIV 000 — MoDCLK
T — (001 F—sYSCLK
00 1 010 —ACLK
Divider 01 4 011 —mcLk
1 ./8 10113217
- 11 64 | | 100 — SMCLK
101 |—
ADC14CLK ~— HSMCLK
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* MSP432 ADC

* Inputs
e 24 external inputs
* Multiplexed with 1/0Os — must be selected
* Disable digital function to reduce parasitic currents
e 2internal inputs
* Battery Monitor
» Temperature Sensor
 |solated input pin structure

R=100Q ADC14MCTLx.0-4
T Input
Ax 4.—# T ®
L 1 §§
ESD Protection
<~ ~

Figure 20-2. Analog Multiplexer

8
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VREF+/VeREF+
- .

REFOUT REFOUT

BUF_EXT
-

001

IREFOUT AND ADC14VRSEL bit 0

VeREF- 1] <+ | VREF 1.2V, 1.45V, 2.5V
> 144 | from shared reference
AV, AV_. BUF_INT
[ 1
Reference ADC14VRSEL bits 1-3
o Voltage —® ADC14VRSEL
VR+ Selet VVR-
\

* Voltage Reference
* 3internal reference levels
* 1.2V, 1.45V, 2.5V
e Support for external references

* AVCC and AVSS
* VREF+/VeREF+ and VeREF-

e Each input channel can select a reference level

« V(R+) = AVCC V(R-) = AVSS
« V(R+) = VREF buffered V(R-) = AVSS
e V(R+) = VeREF+ V(R-) = VeREF-

* V(R+) = VeREF+ buffered V(R-) = VeREF

* AVCC=3.3V AVSS = 0V

EE 2920 9 © tj



ADC14MSC

ADCI4AMEMD

ADC14MCTILD

ADCY 4HIx

oo |_b 32 % 14 32 % 16 mg;:-m
. I Memaoiry r.:'!e-'n-:u"g.- j iqug';cbm —
« MSP432 ADC =% | ==
Y ADCI4MEM31 ADC14MCTL31 ADG 140

* Memory Buffer
e 32— 14 bit buffer locations
e Store the ADC conversion result
e Each location can be assigned to any ADC input pin

» Start address is set in control register

 Each MEM_CTL register has an EOS (end of sequence) bit to
indicate it is the last location in a sequence

e Sequences are executed in numerical memory order

mem3 <- A4 start address set in ADC14->CTL1
mem4 <- A7

memb5 <- AO

mem6 <- A7 EOS bit set in ADC14->MCTL(6)

results in ADC14->MEM(3) through ADC14->MEM(6)

EE 2920 10 © tj



* MSP432 ADC

* Operation
* 8 conversion start triggers

e Software — Start Conversion Bit
* Hardware — TAO_Cx, TA1 Cx, TA2_Cx, TA3 _C1

e 2 Sampling modes

* Extended —sampling lasts as long as trigger is active
* Pulse — programmable sampling time - ADC14SHTOx, ADC14SHT1x

e Conversion starts as soon as sampling is complete
» 14 bit conversion = 16 ADC clocks
» 12 bit conversion = 14 ADC clocks
* 10 bit conversion = 11 ADC clocks
* 9 bit conversion = 10 ADC clocks

 When complete — Flag is set

EE 2920 11 © tj
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* MSP432 ADC
* Operation

Start
Sampling

v

Stop  Start Conversion
Sampling  Conversion Complete

vy v

SAMPCON

|
|
|
|
|
16 x ADC14CLK |
|

e —P el —— P

| L.ti.. |
| .
+

if internal ADC reference buffers are used,
wait for them to be ready
given by ADC14RDYIFG=1

Figure 20-3. Extended Sample Mode in 14-Bit Mode

Start

Stop Start

Conversion

Sampling Sampling Conversion Complete

SH J—|

SAMPCON \
\

| | e
[ e
[Puia

16 x ADC14CLK

' v
|

| | I

if internal ADC reference buffers are used,
wait for them to be ready
given by ADC14RDYIFG=1

Figure 20-4. Pulse Sample Mode in 14-Bit Mode
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* MSP432 ADC
 Conversion Modes

Single-channel single-conversion
* Asingle channel is converted once

Sequence-of-channels (autoscan)
* Asequence of channels is converted once

Repeat-single-channel
* Asingle channel is converted repeatedly

Repeat-sequence-of-channels (repeated autoscan)
* Asequence of channels is converted repeatedly.

13
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* MSP432 ADC

 Conversion Modes

 Single-channel single-conversion

ADC14MEMx

* Successive conversions can be triggered
by the start conversion bit
* Other trigger sources require the enable

Channel selected by CSTARTADDx
 ADC result is written to the

-'-d-- .
/s e
; SHEx =0 ADLHEN.: =% |
] Y
%
"I
I|
1

; and { ADCA4ENC = 4
't ADCI4ENG =1ord

1 and

3 ADC145C=_ &

';i ‘l..'; Il'l

SAMPCON = § \

| | ADC14ENC =0
[ "'-\5

) SAMPCON = 1 |

Sample, Input
Channel Defined in
ADCA4MCT Ly

| .:l_
' ADCA4ENC =0
i (se= Naote A)

' SAMPCON =¥

_\I 16 = ADCA4CLK |

conversion bit to be toggled before

the next conversion can occur

14

ADCA14ENC =10
(mee Mote A)
(ase hote A T\1*ADCHCLK
~.
" Conversion I
. Compileted, II,-"
Result Stored Into }I.-'
ADCI4MEMz,
ADCA4IFGx is Seat /
¥ = pointer 1o ADC14MCTLx —

A Conversion result is unpredictable.

Figure 20-6. Single-Channel Single-Conversion Mode
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* MSP432 ADC

* Conversion Modes
» Sequence-of-channels (autoscan)

CONSECx =01

ADCA140H = 1

™ ADC4ENG Y

x = CETARTADDx

AD-..,MEJS-X 1
!

- mmsm =t
e 1%t Channel selected by CSTARTADDx IS g \
15t ADC result is written to the sociicc= £ l'k “
ADC14MEMX S”s,f :
+ Last channel is the channel with .. & 5.:"}
its ADC14EOS bit set /o e |
* Successive conversions can be trlggeﬁgg;-: o m
by the start conversion bit ”*”i\ s L)

 Other trigger sources require the enable —
conversion bit to be toggled before
the next conversion can occur

¥ = pointer o ADC14MCTLx

15

Result Stored Inip

ADC 14MENb:,
ADC14IFG.x i3 Set

Figure 20-7. Sequence-of-Channels Mode
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* MSP432 ADC

* Conversion Modes
* Repeat-single-channel

* Channel selected by CSTARTADDx
 ADC result is written to the
ADC14MEMXx

* Successive conversions are made
automatically

e Results are overwritten each
conversion

EE 2920 16

CONSECQk = 10

ADC140N = 1

I_/_\lﬁ\.DCMEN:: = &

SAMPCON = _§ ADCA4ENC =0

Sample, Input
Channel Defined in

ADCH4MCTLX
|
SAMPCON = ¥ _ 16 x ADC14CLK |
™y |

| /
| /

I

' (ADC14MSE = 0 /
ADC14MSC = 1 R I

and -~ = !
ADCA4SHP = 1 AD”"';%:P 0 f

and 1 = ADC14CLK - -

ADCI4ENC =1 i

ADCI4ENG = 1 _\,I '

Result Stored Into
ADC1AMEMx,
ADCA4IFG x is Set

% = pointer to ADC1 4MCTLx \"--h_ o

Figure 20-8. Repeat-Single-Channel Mode
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* MSP432 ADC

* Conversion Modes
* Sequence-of-channels (autoscan)

15t ADC result is written to the
ADC14MEMXx

e Last channel is the channel with
its ADC14EQS bit set

* Successive conversions are made
automatically

e Results are overwritten each

conversion

17

15t Channel selected by CSTARTADDx

and (ADCI4ENG = 1 or ADC14EOS x =0)

ADC140N =1

/) ADCHENG = &

ADC 1«1ENL, =0
SAMPGON _:
CAMPCON = 1 ADC14EDS = 1
) C -.l |

If ADC14EQS x = 1 then |
% =CSTARTADDx
else {fx <31thenx=x+ 1 elas |
elze x = 0}

SAMPCON =¥ = ,

If ADC14EOS x = 1 then /'_“J. | |
% =CSTARTADDx & % ADCAAC f
eloe {if x < 31 then x = x + 1alse e acLx ADL,‘I-'IMS =0 ;’
x=0% /
ADL‘I-‘ISHF' 0) !
| /

J"\.Du—14EN =1

ADC14MCTILx

) . . e
ADCA4MSEC = 1 and ADCI45HP = 1 11 = ADC14CLK

ADCNEDS): =)
Converson Compleed,
Result Stored Into
ADCA4MEM:x,
ADC4IFG.x is Set

\---_

%= pointer to ADC14MCTLx N 7

Figure 20-9. Repeat-Sequence-of-Channels Mode

© tj



* MSP432 ADC

* Window Comparator

* Creates an interrupt based on the conversion memory value
* less than lower threshold
e greater than upper threshold
e Between thresholds

e 2 sets of threshold registers
* ADC14LO0, ADC14HI0, ADC14L01, ADC14HI1

EE 2920 18 © tj



ADC14->CTLO, CTL1, ...
MCTL[O], MCTL[1]. ...
MEM[0], MEM[1]. ...

* MSP432 ADC Registers

Table 20-3. ADC14 Registers

EE 2920

Offset Acronym Register Name Type Reset Section
000h ADC14CTLO Control 0 Register Read/write 00000000~  Section 20.3.1
004h ADC14CTL1 Control 1 Register Read/write 00000030h  Section 20.3.2
008h ADC14L00 'gi”[.mw Comparator Low Threshold 0 Read/write  00000000h  Section 20.3.3
egister
00Ch ADC14HIO gé;?;':r Comparator High Threshold 0 Read/write  00003FFFh  Section 20.3 4
010h ADC14LO1 gﬂl;?;:’r Comparator Low Threshold 1 Readiwrite  00000000h  Section 20.3.5
014h ADC14HI1 Window Comparator High Threshold 1 Read/write  00003FFFh  Section 20.3.6
Register
018h to ADC14MCTLO to Memary Control 0 to Memory Contral 31 - -
094h ADC14MCTL31 Register Read/write 00000000~  Section 20.3.7
??E:E to iggimgmgfﬂ Memary 0 to Memory 31 Register Read/write undefined Section 20.3.8
13Ch ADC14IERD Interrupt Enable 0 Register Read/write 00000000h  Section 20.3.9
140h ADC14IER1 Interrupt Enable 1 Register Read/write 00000000~  Section 20.3.10
144h ADC14IFGRD Interrupt Flag 0 Register Read 00000000h  Section 20.3.11
148h ADC14IFGRA1 Interrupt Flag 1 Register Read 00000000h  Section 20.3.12
14Ch ADC14CLRIFGRO Clear Interrupt Flag 0 Register Write 00000000h  Section 20.3.13
150h ADC14CLRIFGRA1 Clear Interrupt Flag 1 Register Write 00000000h  Section 20.3.14
154h ADC141V Interrupt Vector Register Read 00000000~  Section 20.3.15

19
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* MSP432 ADC Control Register O

Figure 2012, ADC14CTLO Register

3 30 20 28 27 28 25
ADC14PDIV | ADC145HSx | ADCi45HP | ADC14155H | ADC14DIVx
-0 rw-0 rw-0 -0 -0 red-0 rw-0
23 p] 21 20 19 18 17
ADC14DIVx | ADC145SELx | ADC14CONSEQx | apci4susy
-0 rw-0 rw-0 rw-0 -0 red-0 rw-0
15 14 13 12 11 10 B
ADC145HT 1x | ADC145HTx
-0 rw-0 rw-0 -0 -0 red-0 rw-0
T i 5 4 3 2 1
ADC14MSC | Reserved | aDci4oN | Reserved | ADC14ENC |
-0 r-0 rd rw-0 r-0 r-0 rw-0

| Can be modified only when ADC14ENC =

Table 20-4, ADCA4CTLD Register Description

Bit Field Type

Resst

Description

31-30 ADC14PDIN Ry

Oh

ADC14 predwider. This bit predivides the selected ADC 14 dock source.

Can be modified only when ADC14ENC = 0.
00k = Predivide by 1

D1k = Predivide by 4

10k = Predivide by 32

11k = Predivide by 84

20-27 ADC145HEx R

ah

ADC14 sample-and-hold source select.

Can be modified only when ADC14EMC = D.
000b = ADC145C bit

001k = See device-specific data sheet for source
010b = See device-specific data sheet for source
011b = See device-specific data shest for source
100b = See device-specific data sheet for source
101b = See device-specific data sheet for source
110b = See device-specific data sheet for source
111b = See device-specific data sheet for source

20
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trol Register O

» MSP432 ADC C

it

Field

on

ype

Reset

Description

26

ADC145HP

RW

Oh

ADC14 sample-and-hold pulse-mode select. This bit selects the source of the
sampling signal (SAMPCON) to be either the output of the sampling timer or the
sample-mput signal directy.

Can ke modified only when ADC14ENC = 0.

Ob = SAMPCON signal is sourced from the sample-input signal

1b = SAMPCON signal is sourced from the sampling timer.

25

ADC14I155H

RW

Oh

ADC14 invert signal sample-and-hold.

Can be modified only when ADCT14ENC = 0.

Ob = The sample-input signal is not inverted.

1k = The sample-input signal is inverted.

Sefting ADC14155H = 1 and triggering a conversion using ADC143C s not
recommended. ADC145C bit gets reset to 0 automatically at the end of
conversion and if ADC14155H = 1, the 1-=0 fransition on ADC145C triggers
another conversion

24-22

ADC14DIVx

RW

Oh

ADC14 clock divider.

Can be modified only when ADC14ENC = 0.
DO00b =

D01k =12

D10k =13

D11k =14

100b = /5

101 =16

110b =7

111b =18

21-19

ADC1455ELx

RW

Oh

ADC14 clock source select

Can be modified only when ADC14ENC = 0.
D00k = MODCLE

D01k = S¥SCLK

D10k = ACLE

D11k = MCLK

100k = SMCLK

101k = HSMCLE

110b = Reserved

111b = Resened

18-17

ADC14CONSEQx

RW

Oh

ADC14 conversion sequence mode select
Can be modified only when ADCT14ENC = 0.
00k = Single-channsd, single-conversion
01k = Sequence-of-channels

10k = Repeat-single-channsl

11k = Repeat-sequence-of-channels

ADC14BUSY

Oh

ADC14 busy. This bit indicates an active sample or conversion operation.
Ob = Mo operation is active.
1b = A seguence, sample, or conversion is active.

Z I
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rol Register O

* MSP432 A

it

C Cont

ype

Reset

Description

16-12

ADCA45HTIx

RW

ah

ADC14 sample-and-hold time. These bits define the number of ADC14CLK
cycles in the sampling period for registers ADC14MEMSE to ADC14MEM23.
Camn be modified only when ADC14ENC = 0.

0000k =4

0001k =8

0010k =16

0011e =32

0100k =84

DM01e =96

0110k =128

0111k =192

1000k to 1111b = Reserved

11-3

ADCA45HTOx

RW

ah

ADC14 sample-and-hold time. These bits define the number of ADC14CLE
cycles in the sampling pericd for registers ADC14MEMO to ADC14MEMT and
ADC14MEM24 to ADC14MEM31

Can be modified only when ADC14ENC = 0.
0000k =4

0001k =8

0010k = 16

0011e =32

0100k =84

DM01e =96

0110k =128

D111e =182

1000k to 1111b = Reserved

ADC14MEC

R

Oh

ADC14 multple sample and conversion. Valid only for sequence or repeated
mades.

0Ob = The sampling timer requires a rising =dge of the SHI signal to frigger each
sample-and-convert.

1k = The first rising edge of the SHI signal friggers the sampling fimer, but further
sample-and-conversions are performed automatically as soon as the prior
conversion is completed.

Resenved

Oh

Reserved. Always reads as 0.

ADC140MN

R

Oh

ADC14 on
Ob = ADC14 off

1b= ADC14 on. ADC core is ready to power up when a valid conversion is
trigpered

Resenved

Oh

Reserved. Always reads as 0.

ADC14ENC

R

Oh

ADC14 enable conversion

Ob = ADC14 disabled

1b = ADC14 enabled

ADC14ENC low pulse width must be at-least 3 ADCT4CLE cycles.

ADC143C

Ry

Oh

ADC14 start conversion. Software-controlled sample-and-conversion start.
ADC143C and ADC14ENC may be set together with one instruction. ADC145C
is reset automatcally.

Ok = Mo sample-and-conversion-start
1k = Start sample-and-conversion

LL
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* MSP432 ADC Control Register 1

Figure 20-13. ADC14CTL1 Register

3 0 28 28 7 26 25 24
Resaned ADC14CHIMA | ADC14CHZMA | ADC14CHIMA | ADC14CHOMA
P P P P
r-0 r-0 r-0 r-0 -0 -0 rw-0 rw-0
23 n 21 20 18 18 17 16
ADC14TCMAP ADC I4|E\ATMA Reserved ADC14C5TARTADDx
-0 r-0 -0 -0 -0 rw-0 -0
15 14 13 12 11 10 ] 3
Resenvsd
r-0 r-0 r r-0 -0 r-0 r-0 r-d
7 i 5 4 3 2 1 0
Reserved ADC14RES ADC1apF | ADCAREFBU ADC14PWRMD
r-0 r-0 -1 -1 -0 -0 rw-0 rw-0
Can be modified only when ADC14ENC =
Table 20-5. ADC14CTL1 Register Description
Bit Field Type Reseat Description
31-23 Resenved R Oh Reserved. Always reads as 0.
v ADCI4CHIMAP RW Oh Controds intemal channel 2 selection to ADC input channel MAX — 5
Ob = ADC input channel internal 3 is not selected
1b = ADC input channel internal 3 is selected for ADC input channel MAX -5
26 ADC14CHIMAR R Oh Controls intemal channel 2 selection to ADC input channel MAX — 4
Ob = ADC input channel internal 2 is not selected
1b = ADC input channel internal 2 is selected for ADC input channel MAX — 4
23 ADCI4CHIMAR R Oh Controds intemal channel 1 selection to ADC input channel MAX - 3
Ok = ADC input channel internal 1 is not selected
1k = ADC input channe| internal 1 is selected for ADC input channel MAX - 3
24 ADCI4CHIMAR RW Oh Controds intemal channel 0 selection to ADC input channel MAX - 2
Ok = ADC input channel internal 0 is not selected
16 = ADC input channe| internal 0 is selected for ADC input channe] MAX - 2
23 ADC14TCMAP RW Oh Controds temperature sensor ADC input channel selection
Ok = ADC intemal temperature sensor channel is not selected for ADC
1k = ADC intemal temperature sensor channel is selected for ADC input channel
MAX -1
2 ADCI4BATMAF R Oh Controls 1/2 AVCEC ADC input channel selection
Ob = ADC intemal 1/2 x AVCC channel is not selected for ADC
1k = ADC intemnal 1/2 x AVCC channel is selected for ADC mput channel MAX
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* MSP432 ADC Contro

Register 1

[Bit [ Field [Type  [Reset

Description

23 ADC14TCMAP RW Oh

Conftrols temperature sensor ADC input channel selection
Ok = ADC intemal temperature sensor channel is not selected for ADC

1b = ADC intemal temperature sensor channel is selected for ADC input channel
MAX -1

22 ADC14BATMAP RW Oh

Controls 172 AVCC ADC mput channel selection
Ob = ADC intemnal 1/2 x AVCC channel is not selected for ADC
1b = ADC intemmal 1/2 x AVCC channel is selected for ADC input channel MAX

21 Reserved R Oh

Reserved. Always reads as 0.

20-16 ADC14C3TARTADDx | RW Oh

ADC14 conversion start address. These bits select which ADC 14 conversion
memory register is wsed fior a single conversion or for the first conversion in a
sequence. The value of CSTARTADD® is Oh to 1Fh, comesponding to
ADCT4MEMD to ADC 14MEM31

15-8 Resenved R Oh

Reserved. Always reads as 0.

54 ADC14RES RW 3h

ADC14 resolution. This bit defines the conversion result resolution.
Can be modified only when ADC14ENC = 0.

00k = 3 bit (2 clock cyde conversion time)

01k = 10 bit {11 clock cycle conversion time)

10k = 12 bit {14 clock cycle conversion time)

11b = 14 bit (16 clock cycle conversion time)

3 ADC14DF RW Oh

ADC14 data read-back format. Data is always stored in the binary unsigned
format.

Ob = Binary unsigned. Theoretically, for ADC14DIF = 0 and 14-bit mode, the
analeg input voltage - V(REF ) results in 0000h, and the anaksg input

voltage + V(REF) results in 3FFFh

1k = Signed binary (25 complement), left aligned. Theoretically, for ADC14DIF =
0 and 14-bit mode, the analog nput wollage - V(REF) results in 30006, and the
analeg input voltage + V{REF) results in TFFCh

2 ADC14REFBURST R Oh

ADC reference buffer burst

Can be modified only when ADC14ENC = 0.

Ob = ADC reference buffer on continuously

1b = ADC reference buffer on only during sample-and-conwersion

1-0 ADC14PWRMD R Oh

ADC power modes.

Can be modified only when ADC14ENC = 0.

00k = Regular-power mode for use with any resolution seftting. Sample rate can
be up to 1 Msps.

01b = Reserved

10k = Low-power mode for 12-bit, 10-bit, and 3-bit resohution settings. Sample
rate must not exceed 200 ksps.

11k = Resarved
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 MSP432 ADC Threshold Register O

Figure 20-14, ADC14L0O0 Register

31 30 28 28 27 26 25 24
Resened
r-0 r-0 r-0 r-0 r-0 r-0 r- r-
23 22 21 20 19 18 17 16
Reserved
r-0 r-0 r-0 r-0 r-0 r-0 r-0 r-0
15 14 13 12 11 10 o 3
ADC14L00
rwv-0 -0 -0 -0 -0 rwe-0 rw-0 rw-0
T i} 5 4 3 2 1 0
ADC14L00
rwv-0 -0 -0 -0 -0 - rw-0 rw-0
Table 20-6. ADC14L00 Register Description - .
d P Figure 20-15. ADC14HI0 Register
Bit Field Type Reset Description a0 20 28 a7 25 25 24
31-18 Reserved R Oh Reserved. Always reads as 0. Reserved
15-0 ADC14LO0 R oh Low thresheld 0. Can be medified only whan ADCT4ENC =0 -0 r-0 0 r-0 r-0 r-0 -3
If ADC14DF = 0, unsigned binary format: 2 e 20 19 18 17 16
The 14-bit threshald value must be right afigned. Bit 13 s the M5B. Bits 15-14 Reserved
are 0 in 14-bit mode. bits 15-12 are 0 n 12-bit mode, bits 15-10 are 0 n 100t
mode, and bits 15-8 are 0 in 8-bit mode. r-0 r-0 r-0 r-0 r-0 r-0 r
The reset value is: Oh 14 13 12 1 10 o ]
If ADC14DF = 1, 2s-complement format ADC14HID
The 14-bit threshald value must be left aligned. Bit 15 is the M5B, Bits 1-0 are 0 - . 1 1 1
in 14-bit mode, bits 3-0 are 0 in 12-bit mode. bits 540 are 0 in 10-bit mode, and - e e - - -
bits 740 are 0 in B-bit mode 8 5 4 E] 2 1 0
The reset value is: 3000k ADC14HID
rwi-1 -1 -1 rw-1 nw-1 rw-1 -1 -1
Table 20-7. ADC14HI0 Register Description
Bit Field Type Reset Description
31-18 Resarved R Oh Reserved. Always reads as 0.
15-0 ADC14HID RW 3FFFh High threshold 0. Can be modified only when ADC14ENG = 0.
if ADC140F = 0, unsigned binary format:
The 14-bit threshold valee must be right aligned. Bit 13 is the MSB. Bits 15-14
are 0 in 14-bit mode, bits 15-12 are 0 in 12-bit mode, bits 15-10 are 0 n 10-bit
miode, and bits 15-8 are 0 in 3-bit mode.
The reset value is: 3FFFh (14 bit), O0FFFh (12 bit), 03FFh {10 bit), or DOFFh (3
bit)
i ADC140F = 1, 2s-complement format
The 14-bit threshold walue must be left aligned. Bit 15 is the MSE. Bits 1-0 are
0 in 14-bit mode, bits 3-0 are 0 in 12-bit mode, bits 5-0 are 0 in 10-bit mods,
and bits 7-0 are 0 in B-bit mode.
, o b s . ‘s \ .
EE 2920 The reset value is: TFFCh (14 bit), TFFDh (12 bit). TFCOh {10 bit), or TFO0R (3

bit)




* MSP432 ADC Threshold Register 1

Figure 20-16. ADC14L01 Register

EE 2920

H 30 0 28 7 26 25 24
Reserved
r-0 -0 -0 -0 r-0 r-0 r-0 -0
P Pl 21 20 19 18 17 16
Resened
r-0 r-0 r-0 2] r-0 r-0 r-0 -0
15 14 13 12 11 10 a ]
ADC14LO1
-0 rw-0 rw-0 rw-0 -0 re-0 -0 w0l
7 i 5 4 3 2 1 0
ADC14LO1
-0 rw-0 rw-0 rw-0 -0 reu-0 -0 w0
Table 20-8. ADC14L01 Register Description Figure 20-17. ADC14HI1 Register
20 28 27 26 25 24
Bit Field Type Reset Description P p——
31-18 Reserved R Oh Reserved. Always reads as 0. 0 - ] 0 Py 0
15-0 ADC14LD1 RW Oh C i =
Low threshold 1. Can be rr‘c-f:rﬁe:: only when ADC14ENC =0 2 20 1 T 7 T
If ADC14DF = 0, unsigned binary format:
The 14-bit threshold valus must be right aligned. Bit 13 is the MSB. Bits 15-14 Resenved
are 0 in 14-bit mode, bits 15-12 are 0 m 12-bit mode, bis 15-10 are O n 10-bit r-0 r-0 r-0 r-0 r-0 r-0
mode, and bits 15-8 are 0 in 3-bit mode.
The reset valus is: Oh 13 12 i 10 il 8
If ADC14DF = 1, 2scomplement format ADC14HN
The 14-bit threshold value must be left aligned. Bit 15 is the MSB. Bits 1-0 are 0 rw-1 -1 -1 -1 rv-1 rw-1
in 14-bit mode, bits 3-0 are 0 i 12-bit mode, bits 5-0 are 0 in 10-bit mode, and
bits 7-0 are 0 in B-bit mode 5 3 2 1 a
The reset value is: 80000 ADCT14HI
-1 - -1 -1 -1 -1 - -
Table 20-9. ADC14HI1 Register Description
Bit Field Type Resat Descrption
31-18 Resarved R Oh Reserved. Always reads as 0.
15-0 ADCT4HIT W 3FFFh High threshold 1. Can be modified only when ADC14ENG =

If ADC14DF = 0, unsigned binary format

The 14-bit threshold value must be right aligned. Bit 12 is the MSE. Bits 15-
14 are 0 in 14-bit mode, bits 15-12 are 0 m 12-bit mode, bits 15-10 are 0 in
10-bit mode, and bits 15-8 are D in B-bit mode

The reset value is: 3FFFh (14 bit), DFFFh (12 bit). 03FFh (10 bit), or DOFFh
(B bit)

If ADC14DF = 1, 2s-complement format:

The 14-bit threshodd value must be left aligned. Bit 15 is the MSEB. Bits 1-0
are 0 in 14-bit mode, bits 3-0 are 0 in 12-bit mode, bits 5-0 are 0 in 10-bit
mode, and bits 7-0 are 0 in B-bit mode

The reset value is: TFFCh (14 bit), TFFOh {12 bit), 7FCOR {10 bit). or TFODR
(B bit)
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* MSP432 ADC Memory Control Register 0-23

Figure 20-18. ADC14MCTLO to ADC14MCTL31 Register

B} 0 28 28 27 26 25 24
Reserved
r-0 r-0 r-0 r-0 -0 r-0 r-0 r-0
23 n 21 20 19 18 17 16
Reserved
r-0 r-0 r-0 -0 r-0 r-0 r-0 r-0
15 14 13 12 11 10 a g
ADCISWINCT | apctawmc | apcieoi Reserved ADC14VRSEL
-] w0 w0 -0 -1 -1 rw-0 w0
[ i 5 4 3 2 1 0
ADC14EQS | Resenved ADC14IMCH=
ri- r-0 r-0 -0 na-1 -1 rw-0 w0
| Can b= modified only when ADC14ENC =0
Table 20-10. ADC14MCTLD to ADC14MCTLI1 Register Description
Bit Field Type Reset Description
31-18 Resened R Oh Reserved. Abways reads as 0.
15 ADCI4WINCTH RW Ih Window comparator threshold register selection
Can be modified only when ADC14ENC = 0.
Ob = Use window comparator thresholds 0, ADCG 14000 and ADC14HIO
1b = Use window comparator thresholds 1, ADC14L01 and ADC14HN
14 ADCI4WINC RW Ih Comparator window enable
Can be modified only when ADC14ENC = 0.
Ob = Comparator window disabled
1b = Comparator window enabled
13 ADC14DIF RW Oh Differential mode.
Can be modified only when ADC14ENC = 0.
Ob = Single-ended mode enabled
1b = Differential mode enabled
12 Resened R Ok Reserved. Always reads as 0.

27

This register controls
what gets converted
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* MSP432 ADC Memory Control Register 0-23

Table 20-10. ADC14MCTLD to ADC14MCTLI1 Register Description

Bit Field [Type  [Reset [Description

12 Resenved R Oh Reserved. Abways reads as 0.

11-8 ADC14VRSEL R Oh Zelects combinations of V{R+) and V{R-) sources as well as the buffer selection
and buffer on or off. When REFOUT = 1, VeREF+ buffered configuration is not
available

Can be modified only when ADC14ENC = 0.

D000k = W{R+) = AVCC, ViR-) = AVSS

D001k = V{R+) = VREF barfiered, V{R-} = AVSS

0010k to 1101b = Reserved

1110k =V{R+) = VeREF+. V[R-} = VeREF-

1111k ={R+) = VeREF# buffered, V(R-) = VeREF-

It is recommended to connect VeREF- to on-board ground when VeREF- is
selected for VR-)

T ADC14EOS RW Oh End of sequence. Indicates the |ast conversion in 3 sequence.

Can be modified only when ADC14ENC = 0.

Ob = Naot end of sequence

1k = End of sequence

-5 Resenved R Oh Reserved. Always reads as 0.

40 ADCI4INCHz RWW Oh Input channel select. If even channels are set as diffierential then odd channel
configuration is ignored

Can be modified only when ADC14EMNC =0.

00000k = F ADC14D01F = 0: AD; F ADCT14DIF = 1: Ans = Al An-=A1
00001k = F ADC1401F = 0: A1; F ADCT14DIF = 1: Ans = Al, Ain-= A1
00010k = F ADC1401F = 0: AZ; F ADCT14DIF = 1- An+ = A2, Ain-= A3
00011k = F ADC140IF = 0: A3; f ADC14DIF = 1- Ain+ = A2, Ain-= A3

TULL IR = 1AL THLAE — L O, AL HUIE — L RIS — A1, Al = A
10100 = f ADC14D1F = 0: A20; F ADC14DIF = 1: Ains = A20, Ain- = A21
10101 = f ADC14D1F = 0: A21; F ADC14DIF = 1: Ains = A20, Ain- = A1
10110k = f ADC14D01F = 0: AZZ; F ADC14DIF = 1: Ains = A22, Ain- = AZ3
10111k = f ADC14DIF = 0: A23; F ADC14DIF = 1: Ains = A22, Ain- = A23
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* MSP432 ADC Memory Register 0-23

Figure 20-19. ADC14MEMO to ADC14MEM31 Register

31 30 29 28 27 26 25 24
Reserved
r r r r r r r r
23 22 | 20 19 18 17 16
Reserved
r r r r r r r r
15 14 13 12 11 10 9 a8
Conversion_Results
W nw W nw rw w nw W
T & L] 4 3 2 1 0
Conversion_Results
W v W nw rw w nw W

Table 20-11. ADC14MEMO to ADC14MEM31 Register Description

Bit Field Type Reset Description
31-16 Reserved R Undefined Reserved.
15-0 Conversion Results | RW Undefined

If ADC14DF = 0, unsigned binary:

The 14-hit conversion results are right aligned. Bit 13 is the MSE. Bits 15-14
are 0 in 14-bit mode, bits 15-12 are 0 in 12-bit mode, bits 15-10 are 0 in 10-bit
mode, and bits 15-8 are 0 in 8-bit mode.

If the user writes to the conversion memory registers, the results are corrupted.

If ADC140F = 1, 2s-complement format:

The 14-hit conversion results are left aligned. Bit 15 is the MSB. Bits 1-0 are 0
in 14-bit mode, bits 3-0 are 0 in 12-bit mode, bits 5-0 are 0 in 10-hit mode, and
bits 7-0 are 0 in 8-bit mode.

The data is stored in the righi-justified format and is converied to the lefi-
jusiified 2s-complement format during read back.

If the user writes to the conversion memory registers, the results are cormupted.

Reading this register clears the corresponding bit in ADC14IFGO.

29
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 MSP432 ADC Interrupt Enable Register O

Figure 20-20. ADC14IERO Register

31 30 29 28 27 26 25 24
ADC14/E31 | ADC14IE30 | ADC14IE29 | ADC14IE28 | ADC14IE27 | ADC14IE26 | ADC14IE25 | ADC14IE24
rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0
23 22 21 20 19 18 17 16
ADC14IE23 | ADC14IE22 | ADC14IE21 | ADC14IE20 | ADC14IE19 | ADC14IE18 | ADC14IE17 | ADC14IE16
rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0
15 14 13 12 11 10 9 8
ADC14IE15 | ADC14IE14 | ADC14IE13 | ADC14IE12 | ADC14IE11 | ADC14IE10 | ADC14IE9 | ADC14IE8
rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0
7 6 5 4 3 2 1 0
ADC14IET | ADC14IE6 | ADC14IE5S | ADCi4IE4 | ADC14IE3 | ADCI4IE2 | ADC14IE1 | ADC14IED
rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0
Table 20-12. ADC14IERO Register Description (continued)
Bit Field Type Reset Description
23 ADC14IE23 RW Oh Interrupt enable. Enables or disables the interrupt request for the ADC14IFG23
bit.
0b = Interrupt disabled
b = Interrupt enabled
[ N )
ADC14IED RW Oh Interrupt enable. Enables or disables the interrupt request for the ADC14IFGD
bit.
Ob = Interrupt disabled
1b = Interrupt enabled

30
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 MSP432 ADC Interrupt Enable Register 1

Figure 20-21. ADC14IER1 Register

M 0 20 28 27 26 25 4
Resened
r-0 r-0 r-0 r-0 r-0 r-0 r-0 r-0
23 el 21 20 13 18 17 16
Resened
r-0 r- r-i -0 -0 r-0 r r-0
15 14 13 12 11 10 o 8
Resened
r-0 r-0 r-0 -0 r-0 r-0 r-0 r-0
7 i 5 4 3 2 1 0
Feserved | ADCI4ROYIE | ADCI4TOVIE | ADCI4CVIE | ADCI4HIE | ADCI4LOIE | ADCI4INIE |  Reserved
r-0 w0 w0 ne-0 -0 riv-0 rw-0 r-0
Table 20-13. ADC14IER1 Register Description
Bit Field Type Reseat Description
37 Resenved R Oh Reserved. Always reads as 0.
6 ADC14RDYIE RW Oh ADC14 local buffered reference ready interrupt enable
Ob = Interrupt disabled
1k = Interrupt enabled
5 ADC4TOVIE RW Oh ADC14 conversion-time-overflow intemrupt enable.
Db = Interrupt disabled
1b = Interrupt enabled
4 ADC140VIE R Oh ADC14MEM: overfiow-interrupt enable
Ob = Interrupt disabled
1b = Intermupt enabled
3 ADC14HIE RW Oh Interrupt enable for the exceeding the upper limit interrupt of the window
comparator for ADC14MEMx result register.
Ob = Interrupt disabled
1b = Intermupt enabled
2 ADC14LOIE RW Oh Intermupt enable for the falling short of the lower limit interrupt of the window
comparator for the ADC14MEMx result register.
Ob = Interrupt disabled
1b = Intermupt enabled
1 ADC14INIE RW Oh Intermupt enable for the ADC 14MEM:x result register being greater than the
ADC14L0 threshold and below the ADC 14HI threshold
Ok = Interrupt disabled
1b = Interrupt enabled
i Resenved R Oh Reserved. Always reads as 0.

31
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* MSP432 ADC Interrupt Flag Register O

Figure 20-22. ADC14IFGRO0 Register

31 30 29 28 27 26 25 24
ADC14IFG21 | ADC14IFG20 | ADC14IFG29 | ADC14IFG28 | ADC14IFG27 | ADC14IFG26 | ADC14IFG25 | ADC14IFG24
r-0 r-0 r-0 r-0 r-0 r-0 -0 r-0
23 22 21 20 19 13 17 16
ADC14IFG23 | ADC14IFG22 | ADC14IFG21 | ADC14IFG20 | ADC14IFG19 | ADC14IFG18 | ADC14IFG17 | ADC14IFG16
r-0 r-0 r-0 r-0 r-0 r-0 r-0 r-0
15 14 13 12 11 10 9 8
ADC14IFG15 | ADC14IFG14 | ADC14IFG13 | ADC14IFG12 | ADC14IFG11 | ADC14IFG10 | ADC14IFG9 | ADC14IFGS
r-0 r-0 r-0 r-0 r-0 r-0 r-0 r-0
7 6 5 4 3 2 1 0
ADC14IFG7 | ADC14IFG6 | ADC14IFG5 | ADC14IFG4 | ADC14IFG3 | ADC14IFG2 | ADC14IFG1 | ADC14IFGO
r-0 r-0 r-0 r-0 r-0 r-0 r-0 r-0

Table 20-14. ADC14IFGRO Register Description (continued)

Bit Field Type Reset Description
24 ADC14IFG24 R Oh ADC14MEM24 interrupt flag. This bit is set to 1 when ADC14MEM24 is loaded
with a conversion result. This bit is reset to 0 when the ADC14MEM24 reqgister is
read, or when the comesponding bit in the ADC14CLRIFGRO reqgister is set to 1.
Ob = No interrupt pending
b = Interrupt pending
o000
0 ADC14IFGD R Oh ADC14MEMO interrupt flag. This bit is set to 1 when ADC14MEMO is loaded with
a conversion result. This bit is reset to 0 when the ADC14MEMO register is read,
or when the corresponding hit in the ADC14CLRIFGRO register is set to 1.
Ob = No interrupt pending
b = Interrupt pending

32
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 MSP432 ADC Interrupt Flag Register 1

Figure 20-23. ADC14IFGR1 Register

3 30 29 28 27 2% 25 24
Raserad
r-0 0 0 0 =0 r0 r-D rD
23 22 21 20 19 13 17 16
Fesered
-0 ) 0 0 0 0 rD D
15 14 13 12 11 10 3 8
Fesered
0 0 (i [ 0 0 D 0
7 5 5 3 3 2 1 [
Fessrved | ADCI4ROYIFG | ADC14TOVIFG | ADCI4OVIFG | ADGCI4HIFG | ADCI4LOIFG | ADCI4INIFG Feserved
-0 0 0 [ 0 0 D -
Table 20-15. ADC14IFGR1 Register Description
Bit Fleld Type Raaat Description
£l Resarnved R O Reserved. Always r2acs as 0.
6 ADCT4RDYIFG R Oh ADC14 loeal baftared reference ready Intarmupt Sag. This bt Is reset to O by IV
register r2ad of When comesponding bt In ADC14CLRIFGR 15 52t 1o 1.
Do = Mo Intermupt pending
10 = |ntesTupt :]E"'Idhg
5 ADCIATOVIFG R O ADC14 conversion fime overfiow Intemupt flag. This bit Is reset bo O by IV registar
read or when OZII'I'ESFIZII'IEH'IQ oit In ADC14CLRIFGRT s st o 1.
Do = Mo Intemupt pending
10 = Inteqmupt pending
4 ADC14CVIFG R [ ADC14MEMx ovarfiow Intemupt lag. This oit is reset to O by IV regisier read or
When comesponding bit In ADC1SCLRIFGR 15 52t 1o 1.
Do = Mo Intermupt pending
10 = Inteqmupt pending
3 ADC14HIFG R O Intemugt fiag for exceading the upper limit Int2rmupt of the window comparator for
ADC14MEMx rasult register. This bit I5 resat to D by IV register read or when
comesponding bit In ADC14CLRIFGRA 15 52t to 1.
Do = Mo Intermupt pending
10 = ImiesTupt :]E"'Id|"|g
2 ADC14LOIFE R an Interugt iag for falling short of the lower Imit intemupt of the window comparator
for the ADC1AMEMX fesult ragister. This Dit Is reset 1o 0 by IV ragister read of
when comesponding bit In ADC14CLRIFGR 15 set 1o 1.
Do = Mo Intemupt pending
10 = Inesmunt :IE"IU|"IQ
1 ADC14INIFG R an Intermugt iag for e ADC 14MEMX resull register baing greater than the
ADC14L0 freshok! and below e ADC 145 threshoid Intermups. This bit s reset
to 0 by I register read of when comesponding bit in ADC1ACLRIFGR 115 set to
1.
D0 = MO INtEmupt pending
10 = |ntesTupt :]E"'Idhg
o Resarnved R O Reserved. Always r2acs as 0.

I
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 MSP432 ADC Clear Flag Register O

Figure 20-24. ADC14CLRIFGRO Register

31 30 24 28 27 26 25 24
CLRADC14IFG | CLRADC14IFG | CLRADC14IFG | CLRADCA4IFG | CLRADC14IFG | CLRADC14IFG | CLRADCA4IFG | CLRADC14IFG
31 30 249 28 27 26 25 24
w-0 w-0 w-0 w-0 w-0 w-0 w-0 w-0
23 22 21 20 19 18 17 16
CLRADC14IFG | CLRADC14IFG | CLRADC14IFG | CLRADCA4IFG | CLRADC14IFG | CLRADC14IFG | CLRADCA4IFG | CLRADC14IFG
23 22 21 20 19 18 17 16
w-0 w-0 w-0 w-0 w-0 w-0 w-0 w-0
15 14 13 12 11 10 9 8
CLRADCA4IFG | CLRADC14IFG | CLRADCA4IFG | CLRADCA4IFG | CLRADCA4IFG | CLRADCA4IFG | CLRADCA4IFG | CLRADC14IFG
15 14 13 12 11 10 9 8
w-0 w-0 w-0 w-0 w-0 w-0 w-0 w-0
7 3] 5 4 3 2 1 0
CLRADC14IFG | CLRADC14IFG | CLRADC14IFG | CLRADCA4IFG | CLRADC14IFG | CLRADC14IFG | CLRADCA4IFG | CLRADC14IFG
7 6 A 4 3 2 1 0
w-0 w-0 w-0 w-0 w-0 w-0 w-0 w-0

Bit Field Type Reset Description

23 CLRADC14IFG23 W 0Oh clear ADC14IFG23
0b = no effect
16 = clear pending interrupt flag

o000

0 CLRADC14IFGO Wy 0Oh clear ADC14IFG0
0b = no effect
1b = clear pending interrupt flag
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* MSP432 ADC Clear Flag Register 1

Figure 20-25. ADC14CLRIFGR1 Register

an

28

28 27

26

24

Resenved

r-0

r-0

r-0

0 -0

r-0

r-0

r-0

22

n

21

20 19

18

Resened

r-0

r-0

r-0

0 -0

r-0

r-0

r-0

15

14

13

12 11

10

Resenved

r-0

r-0

r-0

-0 -0

r-0

r-0

r-0

i

4 3

2

1

Resered CLRADC14RD

YIFG

CLRADC14TO
VIFG

FG G

CLRADC140M | CLRADC14HIF | CLRADC14L00

FG

CLRADC14IMIF

G

Resared

r-0

w-0

w-0

w-0 w-0

w-0

w-0

r-0

Table 20-17. ADC14CLRIFGR1 Register Description

Bit

Field

Type

Reset

Description

-7

Reserved

Oh

Reserved. Always reads as 0.

CLRADC14RDYIFG

Oh

clear ADC14RDYIFG
Ob = no effect
1b = cdear pending intermupt flag

CLRADC14TOVIFG

Oh

clear ADC14TOVIFG
Ob = no efect
1k = ddear pending intermupt flag

CLRADC140VIFG

Oh

clear ADC140VIFG
Ob = no effect
1b = cdear pending intermupt flag

CLRADC14HIIFG

Oh

clear ADC14HIIFG
Ok = no effect
1b = cdear pending intermupt flag

[

CLRADC14LOIFG

Oh

clear ADC14LOIFG
Ob = no effect
1k = clear pending interrupt flag

CLRADC14INIFG

Oh

clear ADC14INIFG
Ob = no effect
1b = cdear pending intermupt flag

Reserved

Oh

Reserved. Always reads as 0.
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* MSP432 ADC Interrupt Vector Register

Figure 20-26. ADC14IV Register

3 30 29 28 27 26 25 24
ADC141Vx
rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0
23 22 21 20 19 18 17 16
ADC14IVx
rw-0 rw-0 rw-0 -0 rw-0 rw-0 w-0 rw-0
15 14 13 12 11 10 9 8
ADC14IVx
rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0 rw-0
7 6 L] 4 3 2 1 0
ADC141Vx
nw-0 rw-0 rw-0 -0 nw-0 rw-0 rw-0 -0
Table 20-18. ADC14IV Register Description
Bit Field Type Reset Description
31-0 ADC14IVx RW Oh ADC14 interrupt vector value. This register value is an encoded value of the highest

pending interrupt in ADC14. Writing to this register clears all pending interrupt flags.
00h = No interrupt pending

02h = Interrupt Source: ADC14MEMx overflow; Interrupt Flag: ADC140VIFG; Interrupt
Priarity: Highest

04h = Interrupt Source: Conversion time overflow; Interrupt Flag: ADC14TOVIFG

06h = Interrupt Source: ADC14 window high interrupt flag; Interrupt Flag: ADC14HIIFG
08h = Interrupt Source: ADC14 window low interrupt flag; Interrupt Flag: ADC14LOIFG
0AR = Interrupt Source: ADC14 in-window interrupt flag; Interrupt Flag: ADC14INIFG
0Ch = Interrupt Source: ADC14MEMOD interrupt flag; Interrupt Flag: ADC141FGD

0Eh = Interrupt Source: ADC14MEM1 interrupt flag; Interrupt Flag: ADC14IFG1

10h = Interrupt Source: ADC14MEM2 interrupt flag; Interrupt Flag: ADC14IFG2

e T L T L e o (L LU L IS O PP T TR [T PR PR TCPr T EFT PRI T R T L TP )

36h = Interrupt Source: ADC14MEM21 interrupt flag; Interrupt Flag: ADC14IFG21
38h = Interrupt Source: ADC14MEM22 interrupt flag; Interrupt Flag: ADC14IFG22
3Ah = Interrupt Source: ADC14MEM23 interrupt flag; Interrupt Flag: ADC14IFG23
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e MISP432 ADC Info Sheet

ADC14 Info Sheet

x=0:31
ADC14 == CTLO Controlreg 0

CTL1 Controlreg 1

LOO Threshold Low - low

HIO Threshold Low - high

LO1 Threshold High - low

HI1 Threshold High - high

MCTL[x] Memory Control Registers

MEM[x] Memory registers

IERD Interrupt Enable reg 0

IER1 Interrupt Enable reg 1

IFGRO Flag reg 0

IFGR1 Flag reg 1

CLRIFGRO Clear Flag reg 0

CLRIFGR1 Clear Flag reg 1

v Interrupt Vector
ADC14_IRQHandler INTISR[24] ADC14 IFG[0-31], LO/IN/HI-IFG, RDYIFG, OVIFG, TOVIFG
PORT DIR PSEL[1:0] PORT DIR  PSEL[1:0]
P5.5 & 0 11 P4.1 A 12 11
P5.4 A1 11 P4.0 A 13 11
p5.3 A 2 11 P&.1 A 14 11
P5.2 A 3 11 P&.0 A 15 11
P51 A 4 11 Pa.1 A 16 11
P5.0 A 5 11 P3.0 A 17 11
P4.7 A B 11 P87 A 1B 11
P4.6 AT 11 PE.6 A 19 11
p4.5 A B 11 P8.5 A 20 11
P44 A 9 11 Pa.4 A 21 11
P4.3 A 10 11 P8.3 A 22 11
p4.2 A 11 11 Pa.2 A 23 11
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* Reading analog signals

1) Must use an Analog pin
pins marked AO — A15 in blue on the pinmap

2) Configure the pin to ADC mode
PXSELO and PxSEL1 setto 1

3) Configure the A/D to run a conversion
adc_setup()

4) Run the conversion
adc_convert()

5) Read the results

38
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* Reading analog signals — single conversion

* adc_setup()

e Sets up ADC pin 0 (AO) to read from an analog input and perform a
12 bit conversion

void adc_setup(void){
// using - A@ = P5.5

//

// keep enable low while making changes

//

// ctrle

// /4 sc bit timer no_inv /1 mod singl x xxxx 16x X XX on xx enb scb
// 01 000 1 0 000 000 00 O 0000 0Pl © 00 1 00 0 0
ADC14->CTLO = 0x44000210;

// ctrll

[/ XXXX no_sel x mem@  XXXXXXXXXX 12b unsigned on reg

// 0000 00000PPO O 000PO 00V 10 0 0 00

ADC14->CTL1 = 0x00000020;

// mctl[@] - since using mem@

[/ XXXX XXXX XXXX XXXX X enb diffb x AVCC x xx A®

// 0000 0000 0PPO VPO O (7} (7} O 0000 O 00 00O
ADC14->MCTL[@] = ©x00000000;

// all others default

// set enable

ADC14->CTLO |= 0x00000002;

return;
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* Reading analog signals

e adc_convert()

» Samples the signal, does the conversion and returns a number (int)
between 0 and 4095 (12 bits of resolution)

int adc_convert(void){
// Start sampling/conversion
ADC14->CTLO |= ©x00000001; // start conversion

// Wait for conversion to complete and grab value
// Conversion is complete when ADCO flag is set
while (!ADC14->IFGRO){

J

}

// returning a full int instead of a uintl6_t for simplicity
return ADC14->MEM[O];
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/*

* adc_example.c

*

* Created on: Jul 30, 2018

o Author: johnsontimoj

*/
[11111177171771777171777117117117711117
//
// use adc in non-interrupt mode
//
// input ADC input ©
//
// output - LCD
//
[I1111177071770777777777117177111117

// includes

#include "msp.h"

#include <stdio.h>
#include "msoe_lib_all.h"

// prototypes

void pin_setup(void);
void lcd_setup(void);
void adc_setup(void);
int adc_convert(void);

int main(void){
// setup routines
pin_setup();
lcd_setup();
adc_setup();

int val;

while(1){
val = adc_convert();
LCD_goto_xy(0,0);
LCD_print_udecle(val);
__delay cycles(1500000);

} // end while

return 0;

void pin_setup(void){
// input pin - A@
//
P5->SEL® |= 0x20; // '11' pin functionality
P5->SEL1 |= 0x20;

return;

}

void adc_setup(void){
// using - A@ = P5.5

//

// keep enable low while making changes

//

// ctrle

// /4 sc_bit timer no_inv /1 mod singl x xxxx 16X X XX on XX
// o1 000 1 0 000 000 00 © 0000 0010 © 00 1 00
ADC14->CTLO = 0x44000210;

// ctrll

// xxxx no_sel x mem@  XXXXXXXXXX 12b unsigned on reg

// 0000 0000PVPO O 00O 00VVPRPO 10 0 0 00

ADC14->CTL1 = ©x00000020;

// mctl[@] - since using mem@

// XXXX XXXX XXXX XXXX X enb diffb x AVCC x xx A@

// 0000 0000 0000 0O 0O (%} 0 O 0000 O 00 00000
ADC14->MCTL[@] = 0x00000000;

// all others default

// set enable

ADC14->CTLO |= 0x00000002;

return;

int adc_convert(void){
// Start sampling/conversion
ADC14->CTLO |= 0x00000001 ; // start conversion

// Wait for conversion to complete and grab value
// Conversion is complete when ADCO flag is set
while (!ADC14->IFGRO){

El

}

// returning a full int instead of a uintl6_t for simplicity
return ADC14->MEM[O];

enb scb
0 0

void lcd_setup(void){
// setup LCD
LCD_Config();
LCD_clear();
LCD_contrast(9);

return;

© tj



* Reading analog signals — interrupts, continuous
e Sets up ADC pin 5.2 (A3)
e Perform 12 bit conversion
* Use mem location 5 for storage
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void adc_setup(void){

// using - A3 = P5.2

//

// keep enable low while making changes
//

// ctrle

* Reading analog signals — interrupts, continuous
* adc_setup()

// /4 sc_bit timer no_inv /1 mod S X XXXX 16X XX on xx enb scb
// el 000 1 0 000 000 0 0000 0010 60 1 00 0o 0

ADC14->CTLO = 0x44040290;

// ctrll

[/ XXXX no_sel X mem5 XXXXXXXXXX
// 0000 000000 0 00101 0000000000
ADC14->CTL1 = Ox00050020;

// mctl[5] - since using mem5

[/ XXXX XXXX XXXX XXXX X enb diffb x
// 0000 0000 00O 00O O 0 0 0
ADC14->MCTL[5] = ©0x00000003;

// ier@ - enable interrupts on channel 5
// 0000 0000 00O 00O VOO 0O 0010 000
ADC14->IERO |= 0x00000020;

// all others default

// set enable

ADC14->CTLO |= 0x00000002;

return;

12b unsigned on reg
10 0 0 00

AVCC x xx A3
0000 © 00 00011
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* Reading analog signals
* Interrupt service routine and setup

void ADC14_IRQHandler(void){
int val; // tmp variable - really not necessary
val = ADC14->MEM[5];
ADC14->CLRIFGRO |= ©x00000020; // clr flg
// need to put print in ISR otherwise it never
// gets a chance to run
LCD_goto_xy(0,0);
LCD_print_udecl@(val);

return;

}

void NVIC_setup(void){
// setup NVIC
// Enable ADC
// Note: ADC is INTISR(24)
NVIC->IP[24] |= @x20; // Set a priority
NVIC->ISER[@] |= 0x01000000; // ISER@ starts at 0

return;
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adc_int_example.c

* Created on: Jul 30, 2018

& Author: johnsontimoj

*/
I1111717777777717777117171111711717
//
// use adc in interrupt mode
//
// input ADC input 3, in mem location 5
//
// output - LCD
//
[111777177777177717717777777711171717

// includes

#include "msp.h"
#include <stdio.h>
#include "msoe_lib_all.h"

// prototypes

void pin_setup(void);
void lcd_setup(void);
void adc_setup(void);
void NVIC_setup(void);

int main(void){
// setup routines
pin_setup();
lcd_setup();
adc_setup();
NVIC_setup();

_enable_interrupts();

// Start sampling/conversion
ADC14->CTLO |= Ox00000001; //
start conversion

// hang out
while(1){

__delay cycles(1500000);
} // end while

return 0;

void pin_setup(void){
// input pin - A3, p5.2
//
P5->SEL® |= 0x04;
P5->SEL1 |= @x04;

// '11' pin functi

return;

}

void adc_setup(void){
// using - A3 = P5.2

// keep enable low while making changes

// ctrlo

// /4 sc_bit timer no_inv /1 mod r
// o1 000 1 (%) 000 000
ADC14->CTLO = 0x44040290;

// ctrll

// XXXX no_sel X memS XXXXXXXXXX
// 0000 000000 0 o00lel 0000000000
ADC14->CTL1 = ©x00050020;

// mctl[5] - since using mem5

// XXXX XXXX XXXX XXXX X enb diffb x
// 0000 0000 00O 0PPO O O (%] (%]
ADC14->MCTL[5] = ©x00000003;

// ier@ - enable interrupts on channel 5
// 0000 0000 00O 0VVO 0VVO 0PV 0010 00O
ADC14->IERO |= 0x00000020;

// all others default

// set enable

ADC14->CTLO |= 0x00000002;

return;

}

void lcd_setup(void){
// setup LCD
LCD_Config();
LCD_clear();
LCD_contrast(9);

return;

onality

ptsS X XxxX 16x cont xx on xx enb scb
10 Q0 0000 0010 1 00 1 00 [ 0
12b unsigned on reg

10 0 [ 00

AVCC x xx A3

0000 © 00 00011

}
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void ADC14_IRQHandler(void){
// tmp variable - really not necessary

int val;
val = ADC14->MEM[5];

ADC14->CLRIFGRO |= 0x00000020; // clr flg

// need to put print in ISR otherwise it never
// gets a chance to run

LCD_goto_xy(0,9);

LCD_print_udec1@(val);

return;

void NVIC_setup(void){

// setup NVIC

// Enable ADC

// Note: ADC is INTISR(24)

NVIC->IP[24] |= @x20; // Set a priority
NVIC->ISER[@] |= ©x01000000; // ISERO starts at @

return;
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