£e 2019 (et A /2 Grrrce Aporg 4

oA = Jady: Z-VP1 S0/ (e,

—foacs ow ADCa ~ Fristy, MESIfés ME

= Opnprvs flooes oK. CHECE DUCIRD
- Weetun - MESLAcE Me

'/_JP/‘{/M"JZ//Q(
- N Do Tousrur (; % ) By 2#reor
- LAB 2

< faClez Dve yopiy ( 7) Ly 27:5¢7/4 Lpr

- Hsr Ciky 4B // CAN  Po Shnernelpoy s /'.f 160074 7
oK Susrir orn  uvag

*;m L PWipsw , 470 :/C’Z%ef el LCorriny Yoo
Lo Spucel L't /B8 zmic Wewk  _ge oy
NEsT  lowex,

~ /A fbv RUuc ézmumvz CAFS  OTMEX.  ZRIAA
LAB 2 D pou AAVE, Mor Znper 7O e
7y 77//4/;357*}@&37\{/ }2# Sy 26 fo AR

e

- Lyun Z
- Szarrr awe wezk s Tapay (78) e Sty ()

= JAKE Aéw;m//caem As Zem/: Leok g
/»//U Al B Zpsy




/(f VC Lumpre - gmfwﬂéf% (Vnippie  Retiomsr)

=33/
%é—/—-— /ADC,

DHer po e preap?
= Ketreos yppees o Ssv, 25y, 3 32]

- /,uP«/r CHA WM e

“]dﬂ/&wé SPPIT O /{Jﬂyjy

~fe A1 (Ped) - ST e Focron page,

%/'S {J G—ODD/ BU]’.\.




i3 TExAs oD
INSTRUMENTS

www.ti.com ADC12_A Registers
28.3.5 ADC12MCTLx Register
ADC12_A Conversion Memory Control Register

Figure 28-17. ADC12MCTLx Register

7 6 5 4 3 2 1 0
ADC12EOS | ADC12SREFx | ADC12INCHx
w v w w w w w w

Can be modified only when ADC12ENC = 0

Table 28-8. ADC12MCTLx Register Description

Bit Field Type Reset Description

7 ADC12EOS RW Oh End of sequence. Indicates the last conversion iT sequence.
Ob = Not end of sequence 1,{
1b = End of sequence d.,}"/ o/ .6 a'/

6-4 ADC12SREFx RW Oh Select reference /7 11 ?

00b ¥ V(R#) = AVCC a)eﬁ(lg-) = AVSS ”J
16 = V(R+) = VREE+'and V(R-) = 77

S ,Q E')// > 0 010b = V(R+) =‘VeREF+m—W4X$§;

011b = V(R+) = VeREF+ and V(R-) = AVSS
100b = V(R+) = AVCC and V(R-) = VREP“VeREF-
101b = V(R+) = VREF+ and V(R-) = VREF-/VeREF-
110b = V(R+) = VeREF+ and V(R-) = VREF-/VeREF-
111b = V(R+) = VeREF+ and V(R-) = VREF-/VeREF-

OV-ZLJ/

3-0 ADC12INCHx Rw Oh Input channel select \

0000b = AQ
‘)50001b i #J,_
el e | der jwpoT IS

0100b = A4

0101b = A5

0110b = A6

0111b = A7

1000b = VeREF+

1001b = VREF-VeREF-
1010b = Temperature diode
1011b ={AVCC — AVSS) / 2

1100b = A12. On devices with the Battery Backup System, VBAT can be
measured internally by the ADC.

1101b = A13
1110b = A14

1111b = A15

SLAU2080-June 2008—Revised May 2015 ADC12_A 757
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Module 10. Operating Modes and More
Topics
e Revisiting interrupts
e Operating modes

ADC12 Interrupts

Our examples so far have used the apbc12sc bit to start conversions, and then we poll the
ADC12BUSY bit to see when a conversion is complete:

10-1

lep aw I — Dmeﬂ_gwmw 78 Megsune  TINE
ADC12CTLO |= ADC125C; T AT For oC

LED ~oFF()
while (ADC12CTL1 & ADC12BUSY) {
__no_operation(); // Cpuld just leave body of loop empty
}
\
Lep -oM() Lonvension TAKLS R 200,40

in value = ADC12MEMO & OxQFFF;

This is another form of busy-waiting, which is like swDelay:
 The CPU isn't doing any useful work—it's just sitting in a loop!

 While ADC conversions happen very quickly (<< 1 ms), the CPU executes faster, so we

do need to wait for a result

The main purpose of on-chip peripherals like the Timer and ADC is to remove burdens

from or provide services to the CPU.

capm—

\) 7iMens, Roc, bre orenare /Npé/’wﬁewn/
From  TRE  cpu! 0

(ASYN cumawosse y)

IV TNIS LeeTUE o
wiee  See R s pPTT
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The solution to this is to use an Interrupt, an external signal sent by a peripheral requesting that
the CPU do something. Interrupts are hard-wired into certain peripherals. Fortunately for us, the
ADCI12 can trigger interrupts.

On the ADC12, an interrupt can signal the end of a conversion, meaning that it is ready for the
CPU to read data from its memory registers.

Here is an example configuration with two channels:

ADCI12CTLO
ADC12CTL1

It

ADC12SHTO 9 | ADC12REFON | ADC120N | ADC12MSC;
ADC12SHP | ADC12CONSEQ 1;

Il

// Here, we are performing conversions for two channels
ADC12MCTLO = ADCL2SREF 0 + ADCI12INCH 5;
ADCI12MCTL1 = ADClZSREF 1+ ADC12INCH 6 + ADCLl2EOQOS;

i BecauZi we are converting for two channels, we want the interrupt
// to occur after BOTH conversions are complete, so we enable the
// interrupt for MEMI1.

ADC12IE = BITl 12:444»
» AT CA. |
__enable 1nterrupt() // Globally enable interrupts
ADC12CTLO |= ADC12SC + ADCI12ENC; // Enable ADC and start conversion

What should the ISR do? It's triggered when a conversion is finished, so it just needs to read the
memory registers!

// Global variables for storing data
// (could also store into an array!)
volatile unsigned int in valuel, in value2;

$pragma vector=ADC12 VECTOR ég;;jdéﬁ/‘f-( r (L DoNE Ui
__interrupt void ADC12_ISR(void)
{

// Move the results for both channels into global variables

in valuel = ADCI12MEMO & OxOFFF;

in value2 = ADC12MEM1 & OxOFFF;
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“Scheduling” ADC measurements
It's also possible to have the ADC perform conversions automatically. An easier option is to
trigger ADC conversions from a timer and use ADC interrupts to read the results.

// NOTE: this example assumes the timer and ADC have already been configured.

volatile unsigned int in_valuel, in value2;

// Timer A2 ISR
#pragma vector=TIMER2 A0 VECTOR
__interrupt void Timer A2 ISR(void)
{
timer++;  // Kewe 1IHE AS VOVAL

ADC12CTLO |= ADC12SC; v ST gﬂ)dé”é‘;iﬂ@ﬁ)

}

// BADC 12 ISR
#pragma vector=ADC12 VECTOR
__interrupt void ADC12 ISR (void)
{
in_valuel = ADCI12ZMEMO & OxOFFE;
//
}

void main(void)

{
setup everything();
_enable interrupt();

while (1) {
display_adcavalues(inﬁvaluel, in value2);

}

Here, we now have two ISRs, one for the ADC, and one for the timer. Thus, our main program
can simply use in_valuel and in_value2 without needing to explicitly start conversions.

Z’f) Rema/is  5°%E  Bleguy)  From  pAA( i

5

2

ngLffﬂz (f;ﬁﬂj (DL~ 20 ZZéﬂT7E?<,
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Polling versus Interrupts Revisited
So far most of our code has relied heavily on Polling.

-- We've been using Timer A2 as a time base, but our main functions are still does busy-waiting
in some form of loop:

while (1)
{ / .
if (global_ time cnt > last time) /’:f& . ﬂi)&p/&bc‘
( i
take ADC meas();
last_time = global time count;
i}
button = checkButtons{);

// Other task(s) can occur at different intervals i
| if ((global_time cnt % cnt per second) == 0) 7 7}&_{;&

{ AT
togglelED (LED2) { l/’? é//,
I displayHHMMSS (global time cnt); 2 DZI}?L/’L?
!
}
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— As an alternative, we can organize our code to schedule tasks to occur at specific “real” times,
and even assign priorities to tasks.
--> We do this by implementing the Scheduler INSIDE Timer ISR!
// A simple task scheduler for the MSP430F5529
#pragma vector=TIMER2 AO VECTOR
__interrupt void Timer A2 (void)
{
// First priority: maintain time base
global time cnt++;
21~ |
T // Some of the app task(s) may execute every time slice
w5 ¢
{fs g take ADC meas();
Lﬁdpu button = checkButtons () ;
vl f
) o~ THESe B TAGKS
1N

// Other application task(s) at different intervals
if ((global_time_cnt % cnt per second) == 0) /JVQ fyﬁﬂfg
toggleLED (LED2)

{
displayHHMMSS (global time cnt); /129 Zzg§ﬁ/ ch‘/ﬂztﬂ

N\

Here, main() would consist of initialization followed by an “empty” loop:

void main()

{
WDTCTL = WDTPW + WDTHOLD; // Stop watchdog timer

init_sys(); // Initialize the MSP430
setupButton() ; // configure buttons
setupADC () ; // configure ADC

_enable interrupt(); // Global Interrupt enable
runTimerA2 () ; // Start scheduler

// An empty forever loop!

// BAll application tasks are scheduled and dispatched
// from within TimerA2 ISR

i iat) /"(/A}U() port Nﬁﬂ//l)é//
7 A woork NAPLED BY /IR

__no_operation();
AN

}

\ Gaope: BEPLACE 7i0d Lol SLEEPC).
Sove twegy!
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What are we assuming by organizing or scheduling our application's tasks like this?

There some very important assumptions here:

Z/SR MUST BE  pae BEFRE
- NET /{;M,
_7(“ L%;g MET BE Daps LN OvE Y-
KS

~ Cooe /0 1SR Musy Mol 'iock”

( wﬂ/;j
FoC  Csger  Topn g

Remember the rule of interrupts!

e We can have multiple interrupt sources for different peripherals—we want to maintain
this behavior when scheduling tasks.

* By default, interrupts are disabled inside an ISR. Therefore, one interrupt cannot
normally interrupt another one, but we can change this behavior when we need it.

B Z;Au Srie  ANWE  MITIPLE  Arawe.)pr
Sovrces

= bempely c ¥ r e alfe S ATERRIPT
Migever WTUR,  Bor  caw TAMSE sy,

= [Wif AV 6T Conmpey — CAN USE 7O
JHPLEMERT ML/ roGRINE.
_ ; Ty A
Lhng 7o xwaw MRE! Ty ft 3PYT

4
Coal-Ti e o0 ”
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In

terrupt Priorities

A ERRVPTES Ve FIXeP  PRiokiriss
Ao M re- iy omE AuardiER

Interrupt Vector Addresses
The interrupt vectors and the power-up start address are located in the address range OFFFFh to OFF80h. The

vec%o} Igont?ins the 16-bit addrass of the appropriate interrupt-handler instruction sequence. Tree v
M Table 4. Interrupt Sources, Flags, and Vectors
SYSTEM WORD
J p INTERRUPT SOURCE INTERRUPT FLAG INTERRUPT ADDRESS | PRIORITY
System Resat
Power-Up
« Extemal Reset (13 5
Wiieliton Taneon, Passussd WDTIFG, KEYY {SYSRSTIV){Bi! Reset OFFFEh 63, highest
Violation
Flash ¥emeory Password Violation
Sys;mdm“‘ SVMLIFG, SYMHIFG, DLYLIFG, DLYHIFG, o
VLRLIFG, VLRHIFG, VMAIFG, JMBNIFG, {Non)maskable OFFFCh 62 .
Vacant Memory Access 2 4 1} f 5‘5 -
T ITAG Mailbox JMBOUTIFG (SYSSNIV) — %l/
User NMI
. NMI NMIIFG, OFIEG, ACCVIFG, BUSIFG /.? ""-”/
Oscillator Fault (SYSUNIV)D@ et PEEEAR - M
Flash Memory Access Viclation A———
Comp B Comparator B interrupt flags (CBIv} "3 Maskable OFFF8h &0
T80 TBOCCRO CCIFGD® tdaskable OFFF8h 50
TBOCCR1 CCIFG1 to TBOCCRS CCIFGS,
T80 TBOIFG {—rsmv)u;a} Maskable OFFF4h 58
ke e D el Bner WDTIFG Maskable OFFF2h 57
jp— LUSCI_AD Receive or Transmit UCADRXIFG, UCAOTXIFG (UCAQIVYITHE! tdaskable QFFFOh &6
L USCI_BO Receive or Transmit UCBORXIFG, UCBOTXIFG (UCBOIV)IB®! tlaskable OFFEEh 55
/h V' i’ [ROCT2.A | ADC12IFGO to ADC12IFG15 (ADC 121V 1N Maskable OFFECh 54
ﬂ—" T TAOCCRO CCiFGO®™ Maskable OFFEARh 53
TAOCCR1 CCIFG1 to TAOCCR4 CCIFG4,
TAG TAQIEG (TAQIV)H) Maskable OFFESh 52
USB_UBM USB interrupts (USBIV){ T3 tlaskable OFFESh 51
DMA | DMAQIFG, DMATIFG, DMA2IFG (DMANW)!1®! Maskable OFFE4h 50 i
TA1 ! TA1CCRO CCIFGO®! Maskable OFFE2Zh 44
TA4 TAICCR1 -? gi% (%9 Aﬁ?\}g&? CCIFGQ’ Maskable OFFEOh 48 ¢
#O Port P1 PUFG.0 10 PUFGT (P1IV)(1% Maskable OFFDEhQ 47
USCI_A1 Receive or Transmit UCAIRXIFG, UCATTXIFG (UCAHIVI® Maskable OFFDCh 46
USCI_B1 Receive or Transmit UCB1RXIFG, UCBITXIFG (UCB1IV)IDE} Maskable OFFDAh 45
Nw_, Ta2 | TA2CCRO CCIFGO™! Maskable OFFD8h 44
TA2CCR1 CCIFG1T to TA2CCR2 CCIFG2,
/n % TA2 \ TA2IFG (TA2IV)(H®) Maskable OFFD6h 43
/é 1O Port P2 P2IFG.0 to P2IFG 7 (P21v)(1& naskable OFFD4h 42
RTCRDYIFG, RTCTEVIFG, RTCAIFG,
RlGR RTOPSIFG, RT1PSIFG (RTCIV) 1) e SRR e
OFFDOh 40
Reserved Reserved®™ : :
OFF80h 0, lowest

{1} Mulliple source flags

{2} A reset is generated if the CPU tries to fetch instructions from within peripheral space or vacant memory space.
(Non)maskable: the individual interrupt-enable bit can disable an interrupt event, but the general-interrupt enable cannot disable it.

(3) Interrupt flags are located in the module.

{4) Only on devices with ADC, otherwise reserved.

{5) Reserved interrupt vectors at addresses are not used in this device and can be used for regular program code if necessary. To maintain
compatibility with other devices, it Is recornmended to reserve these locations.
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o~
Operating Modes
i
What’s the advantage of scheduling tasks?
>>0Our CPU doesn’t need to be running all the time!!
This means we can use the MSP430’s operating modes to save energy when not performing
tasks.
The MSP430F5529 has 6 Operating Modes: o W8 e Aink /
Y ammmee
Active Mode => “Normally Active” = CPU is active, all enabled clocks are active
e
Low Power Mode 0 => CPU, MCLK are disabled , SMCLK , ACLK are active
ﬂoﬂ'ﬂd 2 é-f ﬁ 0 T
,«ur’ Low Power Mode 1 => CPU, MCLK, DCO osc. are disabled , DC generator is p
—~p) LAYP disabled if the DCO is not used for MCLK or SMCLK in ey
active mode, SMCLK, ACLK are active PEcapsid
] Low Power Mode 2 => CPU, MCLK, SMCLK, DCO osc. are disabled , DC
Lob ad generator remains enabled, ACLK is active
e e Low Power Mode 3 = CPU, MCLK, SMCLK, DCO osc. are disabled , DC
generator disabled, ACLK is active
Low Power Mode 4 => CPU and all clocks disabled (RAM retention mode)
Low Power Mode 4.5 => CPU and all clocks disabled (no RAM retention), PWR
4 27 MY, g’ management off, Digital 10 pin configuration retained
: M L L& SO
/Z/d/"t /?mk/ﬁ&ﬁ-) ' /@d LOLATT S
P

G Power. err LA Bor

e e Al pazA
by 1t ST TAinL,



ECE2049-E20 10-9

AR BTty 14 parg

Operating Mode Basics l
O/ ALY o

>> Most embedded systems run on batteries

-- Enter Low Power Mode to conserve batteries

: /109 mAlA
/e L jV = v,
/4 WE ML (2 //Wﬁ/, o 36STHovas
/w rypea ™ O-36nA [/? /27@/{)

On MSP430F5529 Low Power Modes are indicated/selected thru the CPUOFF,
OSCOFF, SCGO, and SCG1 bits in the Status Register (SR)

LYAT |F LOE co 10 (PR3 Jox SBf OF KiE 7ALT

Mode | SCGO |sCGo |0CSOFF|cPUOFF : VoL Phs % Z-M
+ | Active |0 0 0~ 0\

LPMO |0 0 0 1 (6. 5](‘5'%’“4)4[0&)(1-%;4)

LPM1 |0 1 0 1 5

LPM2 |1 0 0 ) /{4"6 1 éwﬂ A

LPM3 |1 1 0 1

opl’h _

LPM4 |1 1 1 1 [foord’h ¢ Or’(/‘/ou",(

LPM4.5 |1 1 1 1 [l pud

* =

*PMMREGOFF bit = 1, as well X 253DPAY j‘/
Status Register Layout: LMOST 75810

- i 7 WP

Reserved SCG1 |SCGO |OSCOFF tCPUOFF GIE [N |z |C 4//‘45’,/

How do you enter a Low Power Mode?
Can set with the BIS sr() function:

Ex: _BIS_SR(LPM3 bits) ; // set bits to enter LMP3
_BIS_SR(LPM3_bits|GIE) ; // set bits to enter ILMP3
f\ g // and enable interrupts

SET RIS w0 STAX Reg/lrem,
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When to enter LPM and how do you exit?
--> Ideally want to enter LPM whenever not executing tasks
--> This is made simple if program is organized as a “Scheduler”

5> gy st posepmmne

--> Enter LPM after starting timer in main ()

// A simple task scheduler for the MSP430F5529
#pragma vector=TIMER2 AO VECTOR
__interrupt void Timer A2 (void)
{
// First priority = maintain the time base
global time cnt++;

// Some app task(s) may execute every time slice
take ADC meas():;
button =checkButtons/():;

// Other application task(s) execute less frequently
~1f ((global_time cnt % cnt per second) == 0)
displayHHMMSS () ;

How do you exit LPM if CPU is OFF?

L RRUPTS!

When an interrupt is received from a certain source, the CPU automatically does the following;:
1. Finishes its current (assembly) instruction
2. Saves ister (SR) and Program Counter (PC) to stack )

3. Clears Status Register (set to 0) $=~ (ps7S INTD ALTIVE ,wm-:‘
4. Loads address of ISR that was triggered from Interrupt Vector Table (IVT), loads it into

“PC
5. Execution continues in ISR

6( WONER 1SR 15 powe, ReYiovs PC, SK Are eecroeesn

Retuﬁ’ing from an ISR restores the Status Register to its previous values meaning that
your program will automatically return to Low Power Mode when exiting the ISR!
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Low-Power Mode Supply Currents (Into V¢c) Excluding External Current
over recommended ranges of supply voltage and operating free-air lemperature {unless otherwise noted)t @

’ PARAMETER Voo | PMMCOREVX A %j b ek’ UNIT
( oG TYP MAX | TYP NAX | TYP MAX | TYP MAX
\
\ 22V 0 73 77 85| 80 85 97
i Low-pow! @ A
e ] I 79 88 92| e 95 105 "
‘ 20V 0 6.5 65 12! 10 o 17
g 5)) A
1 I pMz Low-power mode 2 P % 70 70 13 11 12 sl M
| 0 1.60 1.90 28 5.6
22V 1 1.65 2.00 27 59
2 1.75 235 29 6.1
| Low-power mode 3, loq
| hewaxie gy il o | 18 [21] 29| 28 58 83| pA
o i T 1 9 23 29 6.1
{ ks 2 2.0 24 3.0 6.3
? 3 2.0 25 a8 a4 64 93
) 1A 14 27| 19 49 74
Low-power mode 3, 1 1.1 14 20 e A
| |PMavio VL0 modet sov 2 1.2 15 24 53 4
| 3 1.3 18 30| 22 54 85
,f [ ol 0.9 [14] 15] 18 48 73
| 1 14 T2 20 54
/ ; )4 : A
o Heme Low-power mode 4 30V = 18 12 21 52 i
3 13 13 18] 22 53 8.1
lemes Low-power mode 4.5® | 3.0V ) 048 035 0.26 05 10| pA
Electrical Characteristics '
”;;?-Active Mode Supply Current Into V. Excluding External Current
over recommended operating free-air temperature (unless otherwise noted){! @ @
FREQUENCY (fgc{) = fMC K= fSMCLK)
EXECUTION T
PARAMETER | Spsb o0 Ve |PMMCOREVx| [1MHz | | smHz 12 MHz 20 MHz 25MHz | UNIT
TYP MAX | TYP MAX| TYP MAX| TVP MAX TVP MAX
] [o 036 047| 232 260
| — f;&/ i "0.40 2,65 40 44 i
<3 Hork Q ‘L‘; 2 0.44 290 43 74 77
° 3 0.46 3,10 4.8 78 101 11.0
0 020 024 120 1.30
1 0.22 135 20 22
] RAM 30V A
AM, RAM — 2 0.24 150 22 37 42 m
3 0.26 1.60 24 3.9 53 62

Q)
(2

capacitance are chosen to closely maich the required 12.5 pF.

@)

facLic = 82786 Hz, fpco = fucwk = fsmowk 2t specified frequency.
KT8 = CPUOFF = SCGO = SCG1 = OSCOFF= SMCLKOFF = 0,

Altinputs are tied to O V or fo Vigg. Outpuls do hot source or sink any current.
The currents are characlerized with a Micro Crystal MS1V-T1K crystal with a load capacitance of 125 pF. The Internal and exiernal load

Characterized with program execuling lypical data processing. USB disabled (VUSBEN =0, SLDOEN = 0).

(04
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- | Vvoid main(void)
{
WDTCTL = WDTPW | WDTHOLD;

init sys();

// initialize system
_BIS_SR(GIE);

runtimerA2 () ; // task scheduler runs in Timer A2 ISR
_BIS_SR(LPMO bits|GIE); // Enter low power mode
// Arrival of timer interrupt will cause MSP430 to exit low

// power mode and enable it to execute all tasks within the
// Timer A2 ISR

W
SO/ %ii; program loop does nothing!
t

-
}

Which LPM you enter depends on which clocks you are using for your scheduling Timer.

——

T

-- Also, on how quickly you need other clocks

e [1SABLLY

ol LIPS — SHELK IS OFF
So cowd Srep Tine, [F
v5Mé  SmelK.

//0 LVW7 ,Au_ C LocKkS JA;a @;),
BT Jov gAY AKE UP W Aw </o
s ((ure A o)/

~~[ >>Low Power Modes are great in practice, but can make debugging painful!

-- It’s simple so add it last when debugging is complete
J -- Then test to see if '430 is waking and executing tasks properly
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~ Computing Power Usage: Example

An MSP430F5529 is being powered by a Duracell 2/3A LiMnO,, battery, which has a nominal
voltage of 3V and a listed capacity of 1550 mAh.

The MSP43OF5 529 is runnmg an application that is in Active Mode for 5.6 % of the time, in

: EShmre- and in LEM4 for the rest of the time.
How long can the apphcatlon run using this battery?

74534)/46 / W A CLacr, 25 ac/ T///Cj(, LA LUES
@ STare ASquporion S j\

AC?’/W‘/LWE [y 4 //4/‘( = G. 76 A
LIRE =580 gy g 1

@ Fp AVerAbE LR - A /%ffc
fune = (0% (¢ 3ad) (1= m) ( @%4)
™ 2/ W

@f/ﬂp 7IME.
/5SOMA .y panp poves

2119,
7 T 7006 padds
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FIR  _ADC, ECE2049: Homework 6

2. (10 pts) An old exam problem on ADCs: The TI ADS8331 is an IC that provides a 16-bit, low-power
sigma-delta ADC. It is being used inside a data recorder to collect data at 250ksps and is powered by a
single 1.8V power supply. Answer the questions below about the ADS8331 in this configuration
assuming that Vcc=1.8V and that it uses an external reference voltage Vggr, = Vi and Vj gr— = 0V,

a. What is the full-scale range of this ADS8331?

b. What is the resolution of this ADS8331?

In this configuration, what was the input voltage to the ADS8331 if the output code is 0x8021?
What would the output of the ADS8331 be (in decimal) for an input voltage of 0.87V?

g o

BN(5 pts) Pleasecomplete the' mid-tagm course Surveyywhich is graitable on CgnvadNn the Quigzed"
section. | Your feedback ig much appreciated, and wilN\aelp infprove ty teaghing aswell/as plan ledtures
and\assignments foxthe femainder of s, Your responsgsfo the survey-are anonymots.

ECE2049-E18 Page 2 of 2
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