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Comparator

» The PIC12F629/675 devices have one analog
comparator

» Compare two analog values

» On GPO and GP1 are inputs to the
comparator

» GP2 can be the comparator output
» Generates interrupt (CMIF)



Comparator - CMCON

REGISTER CMCOMN — COMPARATOR CONTROL REGISTER (ADDRESS: 19h)

-0 R-0 -0 R.AN-0 RAN-0 RAN-0 RAN-0

bit O

bit

Unimplemented: Read as ‘0"
COUT. Comparator Output bit
When CINW = 0:
1 = Wi+t = Wik-
o = WViN+ < WiN-
When CINW = 1:
= WIN+ = WiN-
= WiN+ > WiIN-
Unimplemented: Read as ‘0"
CINV: Comparator Output Irversion bit
1 = Output inverted
= Output not inwverted
CIS: Comparator Input Switch bit
VWhen CM2:CMO =131 00r 101 ¢
1 ="VinN- conne to CIMN+
O = WiN=- connects to CIMN-
CMZ:CMO: Comparator Mode bits
Figure 6-2 shows the Comparator modes and CM2:CMO bit settings

Legend:
R = Readable bit W = Writable bit U= Unimplemented bit, read as ‘0’
-n =%alue at POR 1" = Bitis st ‘0" = Bit is cleared = = Bitis unknown




Comparator — operation modes

FIGURE &-2: COMPARATOR 'O OPERATING MODES

Comparator Reset (FOR Default Value - low power) Comparator Off (Lowest power)
Ch2:CMO = 000 ChM2:CMO =111

TABLE 6-1: OUTPUT STATE V5. INPUT
GPIUCIN- A GPUCIN- D CONDITIONS

GPUCIN+ A GPOCIN+® 8]

£ Input Conditions CINW

GPZCOUT D GP2ICOUT D =

WViN- = WIN+ 0

Comparator without Output Comparator w/o Qutput and with Internal Reference
Ch2:CMO = 010 Ch2:CMO =100 WiK- < VIN+ a
Wik= = WINt 1

GPUCIN- A GPUCIN- A ViN=- <= VIN+ 1

GPUCIN+ A GPOCIN+® 8]

+
—— —— E FIGURE 6-1: SINGLE COMPARATOR

From CWaes Module

Comparator with Output and Internal Reference Multiplexed Input with Internal Reference and Output

Wi+
CM2:.CMO = 011 CM2.CMO =101

Cutput
Wi

GP1CIN- A GPICIN- A
Cls=0

GPUCIN+ O GPOCIN+: A

GPZCOUT _D

GP2ZICOUT D
——— From Csies Moduls
I— From CV=e= Moduls

Comparator with Output Multiplexed Input with Internal Reference
CM2:CMOD = 001 CM2:CMO =110

GPICIN-  _A [ GPICIN-  _A
GROCING A& > cout GPOCING A
= 8 s
-
GPZCOUT _D g GPZICOUT _D
A = Analog Input, ports always reads ‘0’

D = Digital Input
Cl& = Comparator Input Switch (CMCON<3>)

Fram Csss Module Mota: CINY bit [CMCON=4>) is clear.




omparator — voltage reference

» The voltage reference can output 32 distinct
voltage levels

REGISTER 6-2: VRCON — VOLTAGE REFERENCE CONTROL REGISTER (ADDRESS: 99h)

RAN-0 u-0 RAn-0 RAN-O RAN-O RAN-O RAN-0 RAN-O

bit 7 bit O

VREMN: CVWREF Enable bit

1 = CWREF circuit powered on
0 = CVREF circuit powered down, no DD drain
Unimplemented: Read asz 0’
VRR: CWVREF Range Selection bit
1= Low range
0 = High range
bit 4 Unimplemented: Read as 0
bit 3-0 VR3I:VRO: CVREF value selection 0 = VR [3:0] =15
When VRR = 1: CVRerF = (WVRINVRO /24 * Voo

When VYRR = 0: CVReEF =VoD4 + (WRINVR0O32) " Voo

Legend:
R = Readable bit W= Writable bit U= Unimplemented bit, read as ‘0’
-n =‘alue at FOR 1" = Bitis set ‘0" = Bit iz cleared ® = Bitis unknown




Comparator — voltage reference

FIGURE 6-5: COMPARATOR VOLTAGE REFEREMNCE BLOCK DIAGRAM
18 Stagas

Y 16-1 Analog
MLUX
YREN
CVrREF 1o
Camparatar
Input




Comparator - example

[ /1 nit
[/ - COUT - CINV CS Cv CML CMD
CMCON=0;

out put =COUT;
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