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28/40-pin 8-Bit CMOS FLASH Microcontrollers

Devices Included in this Data Sheet:

+ PIC1GFE73
+ PIC1G6F&74

+ PIC1GFETE
+ PIC1GFETY

Microcontroller Core Featuras:

High-performance RISC CPLU
Cinly 35 single word instructions to learn

All single cycle instructions except for program
branches which are two cycle

Operating spesd: DC - 20 MHz clock input

Pin Diagram

PDIP

*
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*

*

*
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*

*

*

®

*
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®

*

*

®

®

D - 200 ns instruction cycle
Up to 8K » 14 words of FLASH Program Memory,
Upto 368 x 8 bytes of Data Memory (RAM)
Upto 255 x 8 bytes of EEPROM data memaory
Finout compatible to the PICASCTIR/TABTE/TT
Interrupt capability (up to 14 sources)
Eight level deep hardware stack
Direct, indirect and relative addressing modes
Power-on Reset (POR)
Power-up Timer (PWRT) and
Oscillator Start-up Timer (OST)
Watchdog Timer {WDT) with its own on<hip RC
oscillator for reliable operation
Programmable code-protection
Power saving SLEEF mode
Selectable cecillator options

Low-powwer, high-speed CMOS FLASH/EEPROM
technology

Fully static design

*

In-Circuit Serial Programming™ (ICSP) via two
pins

Single & In-Circuit Serial Programming capability
In-Circuit Debugging via two pins

Processor readiwrite access o program memory
Nide operating wvoltage range: 2.0V to 5.5V
High Sink/Source Current: 25 ma

Commercial and Industrial temperature ranges
Lioiy- powwer consumption:

- =2 mAtypical @ &Y, 4 MHz

- 20 pAtypical @ 3V, 32 kHz

- <1 A typical standby cumrent

FETRv e THY ——= 1 LI [ = RETPGD
RANAND gt [ 2 3 [] -=—-- REEPGC
RANANT - [ 3 38 [] == REE

RAGUANZNAEF. g [ 4 37 [] w—e RE4

[EUECTERT S — i 36 [ w—ae REIPGM

RANTOCK) e [ 35 1 w—w REZ
RASMNATE -—e 7 - W [ =—= RE1
REGFTHANS =—i [ B r~ 330w REOINT
REATIRGNG w— [ o 9 32 [ = ID
REZTENNT — [ 10 F: 3] -— vz

YD et [ 11 B [ -s—s ROiPsFr

T p—— o 7] .= RoersPs

CECCLKIN e [ 13 oy 28] ~e—e RDGFSPS

CERCHCLHOUT e [ 14 o 7T == RD4FSP

REDTI OSOTACK) s [ 15 26 [ st RCTIRT

RCATIOSICCFE e [ 16 75 [] e RCGETHCK

RCXCCP m—w [ 17 74 [] s—a RCESO0

RCVSCKIECL mam—e T 1R 73 [ v RCASOIEDA

REVPEP] w— [ 18 72 [ =w—= ROAFERS

RE1/PSF] ape [ 20 21 [] -w——= ROEPEFZ

Peripheral Features:

+ TimerD: 8bit timer/counter with 8-bit prescaler
« Timer1: 16-bit timer/counter with prescaler,
can ke incremented during sleep via external
crystal'clock

Timer2: &bit timercounter with 8-bit period
register, prescaler and postscaler

Two Capture, Compare, PWMM modules

- Capture is 16-bit, max. resolutionis 12.5 ns

-

*

- Compare is 16-kit, max. resclution is 200 ns

- PWM max. resolution is 10-bit
+ 1 0bit multichannel Analog-to-Digital convertar
Synchronous Serial Port {SSP) with SPI™ (Master
Mode) and 12C™ (Master/Slave)
Universal Synchronous Asynchronous Receiver
Transmitter (USART/SCI) with 9-bit address
detection
Parallel Sl_a\reﬂrt -jF'E A-bits wide  with
external RD, WR and CS controls (4 0'd4-pin only)
Browern-out detection circuitry for
Brown-out Reset (BOR)

*

*

-

*
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Key Features
PICmicro™ Mid-Range Refarenca PIC16F&T3 PIC16F&aT4 PIC16F8TE PIC16F8TT
Manual (DS33023)
G perating Frequency DC .20 MHz | DC.20MHz | DC-20MHz | DC.20Mbz |
Resets (and Delays) FPOR, BOR POR, BOR POR, BOR POR, BOR
(PWRT, 05T (PWRT, QST (PWRT, OST) (PWRT, 05T

FLASH Program Memory 4K 4K Bk 8K
{14-bit words)
Data Memory (oytes) 192 192 368 368
EEPRCM Data Memaory 128 128 256 256
Interrupts 13 14 13 14
0 Ports Ports &,B,C Ports AB,C.DE Forts AB,C Ports A,BC,DE
Timers 3 3 3 3
Capture/Compare/PWK modules 2 2 2 2
Serial Communications MSSE USART MSSP, USART MSSP, USART MSSE, USART
Parallel Communications — PSP — PSP
10-bit Analog-to-Digital Module Sinput channels | 8 input channels | 5 inputchannels | & input channels
Instruction Set 35 Instructions 35 Instructions 35 Instructions 35 Instructions
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Devica Program Diata Memary Data
FLASH EEPROM
PIC16FET4 4K 192 Bytes 128 Bytes
PIC16FBTT BK 368 Bytes 256 Bytes
13 Data Bus B PORTA
Program Counter =
FLASH Q#_G@_K J L 7 ] RATAND
Pragram 4 REARLICR
Memary RAM L+ 4 RAZIAM 2V REF-
& Lewel Stack - | RAJAM 3V ReF+
[13-kit) o= RALTOCK
H RASAMAES
T 1 DORTE
= RBCINT
Y Iy RE1
Instruction r=g L] RE2
Direct Addr T_ I REAPGEHM
7 I RE4
4 RES
b RBE&PGEC
RET/PED
E‘ RCUTIOSNTICKI
7 |—e] RCAUTIOSICCP2
| =] RC2CCP
F’Q'Ifﬁ'f-LP e RCHSCKISCL
kY imer |—P] RC4z0IE0A
Instruction Oiscillabor = RCES00
Deccde & Start-up Timer RCGTRICK
Contrdl Toneron RCTRX/DT
Resat
Tirmin Watch
Bei= cenermtion Kt "nn-.?g
QSC1ICLEIN Brown-out
QSC2CLKOUT Resst %) ROTPSPT:ROOPSPO
In-Circuit
Dabuggsr
Low-Waltage
Proramming Farallel Slave Port c} PORTE
é é M—o[5] REVANSTD
=" H—=bd RE1ANETF
MCIR Voo, Ves o] RE2/ANTITS
Timerl Timer1 Timer2 10-bit &0
Ciata EEPRCM Synzhronous
ECP1,2 Serial Port USART

Note 1: Higher order bits are from the STATUS register.




TABLE 1-2:

PIC16F874 AND PIC16F877 PINOUT DESCRIPTION

Pin Name oip PLCC GFP | VDR Buffar Desaription
= FinZ PinZ Fing | Typa Type P

QBCUCLKIN 13 14 30 | sTicosd | Oscillator crystal inputiesternal deck soums input,

CSZ2CLROUT 14 15 kb | o] — Caeillator crystal output. Connescts to erystal or resonator in
crystal oscillator mods. In RC mods, ©SC2 pin outputs CLK-
OUT which has 14 the frequancy of OSC1, and denotes the
instruction cycls rate.

MCLRVPRITHY 1 2 18 P ST Master clear (reset) input or programming waltags input or high
woltage test mode control. This pin is an active low resst to the
devica.

PORTA is a bi-directional 110 port.

RADAND 2 3 149 ] TTL RAD can also be analog inputl

Ra1 AN 3 4 20 ] TTL RA1 zan also be analog inputl

RAZIAM2ZN REF- 4 5 M [l TTL RAZ can also be analog input? ar negative analog

referance voltage

RAIAMINREF+ g 3 22 ] TTL RA3 zan also be analog inputd ar positive analog

referance voltages

R&4TOCK] 3 T 23 ] ST RA4 can also be the clock input to the Tmend timerd

countar. Sutput is opan drain typs.

RASTEEAMA 7 ] 24 |l TTL RAS can also be analog inputd or the slave selact far the

gynchronous serial port.
PORTE is a bi-directional 110 port. PORTE can be scftwars
programmed for internal weak pull-up on all inputs.

REOANT 33 aa a [l LT REBO can ako be the extarnal interrupt pin.

RE1 34 ar a [n] TTL

RB2 35 a8 10 [ n] TTL

RE3/PGM 36 as 1" 1 TTL RB3 can also be the low voltage programming in put

RE4 ar 41 14 ] TTL Intarrupt on change pin.

RES a8 42 15 [l TTL Interrupt on changa pin.

RBEPGC 34 432 16 ] TTLST Intarrupt on change pin or In-Circuit Debugger pin. Serial

program ming clock.

RET/PGD 40 44 17 L] TTLST Interrupt on change pin or In-Circuit Debugger pin. Serial

programming data.
PORTC is a bi-diredional 10 port.

RCOMICSOTICK 15 16 32 ] ST RiC3 zan also k= the Timer! cecillator outputar a Timeard

dock input.

RCATICSICCP2 16 12 35 ] ST RC1 can also ba the Timerl oscillator input or Capture2

inputCompara? oulput/PYWM2 oulput.

RC2CCP1 17 19 a6 ] aT RCZ can also b= the Capturel inputCompars? outputf

FWIM 1 output.

RCIECHSECL 18 20 ar ] aT RC2 can also be the synchronous serial clock in putfoutput

for both SPland 1°C modes.
RCASDISDA 23 25 42 12 ST RC4 can also bs the SPI Data In (5P mode) or
data /0 {1“C moda).

RCHSDO 24 26 43 [ n] ST RCE can alsa b the SPI Data Cut
(SPI mods).

RCETHCK 25 27 44 ] sT RCE can also be the USART Asynchronous Transmit ar
Synchmonous Clock.

RCT/RXDT 26 29 1 152 ST RCT can also be the USART Asynchronous Receive ar
Synchmonous Data.

Legend: |=input O = oulput 110 = in putfoutput P = power

— = Mot us=d TTL =TTLinput ST = Schmitt Trigger input

Mote 1: This buffer is a Schmitt Trigger input when configured as an extemnal interrupt.
2: This buffer is a Schmitt Trigger input when used in serial programming mode.

3: This buffer is a Schmitt Trigger input when configured as general purpese 110 and a TTL input when used in the Parallel Slave

Port mode (forinterfacing to a micmoprocessor bus).

4: This buffer is a Schmitt Trigger input when corfigured in RC oscillator mode and a CMOS nput otherwise.
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TABLE 1-2:

PIC16F874 AND PIC16FS77 PINOUT DESCRIPTION (CONTINUED)

Pin Name oIP PLCC QFpP | 2P Buffer Descriction
Pin= Fin=z Fing | Type Type SECrp
PORTD is a bi-directional 112 port or paraliel slave port when
int=rfacing to & micropmcsssor bus.
ROMPEFO 19 21 a8 [f] STTTLR
ROM/PERP1 20 22 9 fle] STTTL™
ROZPEF2 21 23 40 [Hs] STTTLR
ROXPEFP3 22 24 41 [Ils] STTTLR
ROM/PERP4 27 a0 2 [f] STTTLR
ROS/PEFPE 28 kbl 3 1o STTTL™
ROG/PEPE 29 a2 4 [fe] STTTL™
ROTIPEFT a0 a3 1] [f] STTTLR
PORTE is a bi-dirsctional VD port.
RE ORD/ANS 8 a 25 [ELe] STTTL™ REQ can also be read control for the parallsl slave port, or
analog input5.
RE1/WR/ANE g 10 ] [li=] STTTL™ RE1 can ako ba writs control for the parallel slave port, or
analog inputs.
RE ZTEIANT 10 11 27 [ELe] STTTL™ REZ can also be selsct control for the parallel slave port,
or anakag input’.
Wss 12,31 12,34 5,28 F — Ground reference for kagic and WO pins.
VoD 11,32 12,35 7,28 P — Pesitive supply for logic and 182 pins.
N — 1,17.28, | 1213, — Thess pins are not internally connectad. These pins should be
40 3334 left unconnectad.
Legend: |=input 0= output 110 = inputfutput P = power
— = Mot used TTL=TTL input ST = Schmitt Trigger input

Mote 1: This buffer is a Schmitt Trigger nput when configured as an extarnal intarrupt.
2: This buffer is a Schmitt Trigger nput when used in serial programming mada.
3: This buffer is a Schmitt Trigger nput when configured as general purposs W0 and a TTL input when used in the Parallal Slave

Fort mode (for interfacing to a micropmosssor bus).

4: This buffer is a Schmitt Trigger input when configured in RC cscillator mode and a CMOS input othanwiss.
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FIGURE 2-3:

PIC16F877/876 REGISTER FILE MAP

Indirect addr.”

Indirect addr.")

00h
TMRO 01h CPTICHN _REG
PCL 0zh PCL
STATUS 03h STATLIS
FSR 04h FSR
PORTA 05h TRISA
PORTE 0&h TRISE
PORTC 07h TRISC
PORTD M | 08h TRISD ™
PORTE (v | 02h TRISE i)
PCLATH 0AR PCLATH
INTCON 0Bh INTCOM
PIR1 0Ch PIE1
PIR2 oDh PIE2
TMR1L OEh PCOM
TMR1H 0Fh
T1CON 10h
TMR2 11h SSPCON2
T2CON 12h PR2
SSPBEUF 13h SSPADD
SSPCON 14h SSPSTAT
CCPR1L 15h
CCPRIH 16h
CCP1CON 17h
RCSTA 12h THSTA
TXREG 12h SPBERG
RCREG 14h
CCPR2ZL 1Bh
CCPRZH 1ch
CCP2CON 10h
ADRESH 1Eh ADRESL
ADCOND 1Fh ADCOMN1
20h
General General
Purpose Purpose
Register Register
96 Bytes 80 Bytes
ACCESSES
TOh-TFh
TFh
Bank 0 Bank 1

EFh
Foh

FFh

Indirect addr.

TMRO

PCL

STATLIS

FSR

PORTE

PCLATH

INTC ON

EEDATA

EEADR

EEDATH

EEADRH

General
Purpose
Reqgister
16 Bytes

General
Purpcse
Register
a0 Bytes

ACCESSEs
TOh-TFh

Bank 2

_Llnimplemented data memaory locations, read as '0°.

* Mot a physical register,
Note 1: These registers are not implementsd on 28-pin devices.

2: Thesa registers are reserved, maintain these registers clear.

100h
101h
102h
103h
104h
105h
106h
107h
108h
109h
104h
10Bh
10Ch
100h
10Eh
10Fh
110h
111h
112h
113h
114h
115h
116h
117h
118h
119h
114h
11Bh
11Ch
110h
11Eh
11Fh
120h

16Fh
170h

File
Address
Indirect addr."| 1a0n
OPTION_REG| 181h
PCL 182h
STATUS 183h
FSR 184h
185h
TRISE 186h
187h
188h
129h
PCLATH 184H
INTCON 18Bh
EECCON1 1&Ch
EECONZ 180h
Resarved® 18Eh
Reserved® 18Fh
190h
191h
192h
193h
194h
195h
196h
General 197h
Purpose:
Reqister 198h
16 Bytes 199h
194hR
19Bh
19Ch
190h
19Eh
19Fh
1A0R
General
Purpose
Register
B0Bytss | 4gpp
ACCESSEes 1FOh
TO0h-7Fh
1FFh
Bank 3




FIGURE 2-4: PIC16F874/873 REGISTER FILE MAP

File
Address
Indirect addr. | 0ok Indirect addr!| aon Indirect addr| 100n | Indirect adde | qa0n
TMROD 01h COPTION REG] &1h TMRO 101h OPTION BEG| 181h
PCL 02h PCL AZh PCL 102h PCL 182h
STATUS 03h STATUS &3h STATUS 103h STATUS 183h
FSR 04dh FSR A4dh FSR 104h F2R 184h
PORTA 05h TRISA A5h 105h 185h
PQORTE 0Eh TRISE ach PORTE 106h TRISE 186h
PORTC 07h TRISC ath 107h 1a7h
PORTD ™ | 08h TRISD ™ | &8h 108h 188h
PORTE " | 09h TRISE!™ | saop 102h 182h
PCLATH 0ah PCLATH AAh PCLATH 104K PCLATH 184h
INTCON 0Bh INTCOM ABh INTCON 10Bh INTCOMN 18Eh
PIR1 0ch PIE1 &Ch EEDATA 10Ch EECOM1 18Ch
FPIRZ2 00h PIEZ2 a0h EEADR 100h EECON2 180h
TMRIL 0Eh PCON &Eh EEDATH | 10Eh Reserved® | 18Eh
TMR1H 0OFh AFh EEADRH 10Fh Reserved® | 18Fh
TICON 10h anh 110h 190h
TMR2 11h SEPCONZ 91h
T2C0ON 12h PRZ a2h
SSPBUF 13h SEPADD 93h
SSPCON 14h SEPITAT S4h
CCPRIL 1&8h ash
CCPRIH 16h 9Eh
CCP1CON 17h afh
RCSTA 12h TXSTA 98h
THRES 19h SPERG 9ah
RCREG 1Ah S&h
CCPR2ZL 1BEh 9Eh
CCPR2H 1Ch aCh
CCP2CON 10h abh
ADRESH 1Eh ADRESL 9Eh
ADCOMO 1Fh ADCON1 9Fh 120h 1A0h
20h ADh
General General
Purpose Purpose ACOESSES ACCESSES
Register Register 20h-7Fh ADh - FER
96 Bytes 96 Bytes 16FR 1EFh
170h 1FCh
TFh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

] Unimplemented data memory locations, read as 10
* Mot a physical register.
Nota 1: Thesa registers are not implemented on 28-pin devicas,
2: These registers are reserved, maintain these registers clear.




11.0  ANALOG-TO-DIGITAL
CONVERTER {A/D) MODULE

The Analog-to-Digital (A/D) Converter module has five
inputs for the 28-pin devices and eight for the other
devices.

The analog input charges a sample and hold capacitor,
The output of the sample and hold capacitor is the
input into the converter. The converter then generates
a digital result of this analog level via successive
approximation. The A/D conversion of the analog input
signal results in a corresponding 10-kit digital number,
The A/D module has high and low voltage reference
input that is scftware selectable to some combination
of VDD, VsS, RAZ or RAZ,

The &/D converter has a unique feature of being able to
operate while the device is in SLEEP mode. To operate
in sleep, the A/D clock must be derived from the A/D's
internal RC oscillator,

The A/D module has four registers. These registers
are:

+ AD Result High Register (ADRESH)

+ AD Result Low Register (ADRESL)

+ AD Control Register0 (ADCOND)

+ AJD Control Register! (ADCONT)
The ADCOMNO register, shown in Register 11-1, con-
trols the operation of the A/D module. The ADCON1
register, shown in Register 11-2, configures the func-
tions of the port pins. The port pins can be configured
as analog inputs (RA3 can also be the voltage refer-
ence) or as digital /0.
Additional information on using the A/D module can be
found in the PICmicro™ Mid-Range MCLU Family Ref-
erence Manual (DS33023).

REGISTER 11-1: ADCONO REGISTER (ADDRESS: 1Fh)

o0 = Fosci?

01 = Foscig

10 = Fosci32

11 = Fre (clock derived from an RC cecillation)
bit 5-3: CHS2:CHS0: Analog Channel Select bits

naa = channel 0, {RANANT)

o0l =channel 1, (RATANT)

010 = channel 2, {RAZ/ANZ)

011 = channal 3, (RAJAN3)

100 = channel 4, {RASAN4)

101 = channel 5, (REQVANS)

110 = channel &, (RE/ANE)Y

111 = channel 7, (REZ/ANT)
tit2:  GOOONE: A/D Corwversion Status bit

I ADOM =1

bit1: Unimplemeanted: Read as '0'

bit 0: ADOMN: A/D On bit
1 = &/D converter module is operating

bit 7-6:  ADCS1:ADCSO: AD Conversion Clock Select bits

MNote 1: These channels are not available on the 25-pin devices,

RW-0  RW-0  RWD  RW-0  RW-D U0 RAW-0
apcs1 Japcso | cHsz [ cHs1 | cHso JeomoNE] — ]| apon | [R = Readabletit
hitT [a] W = Writable bit
U = Unimplementad bit,
read as 7'
- n= Value at POR raset

1 = A/D conversion in progress (setting this bit starts the ASD conversion)
0 = A0 cormersion not in progress (This bit is automatically claared by hardwarewhen the AD conversion is complata)

0 = A/D converter madule is shutoff and consumes no operating currant
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REGISTER 11-2: ADCON1 REGISTER (ADDRESS 9Fh)
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-0 10 RAN-D -0 RAN-0 RAN-D RAN-0 RAN-0
|apma | — | — | — | PcFee2 | PCRGZ | PCFG1 | PCFGO | |R = Readablabit
hit7 bitd W= Writable bit
U = Unimplemanted bit,
read as ‘0
-n= Value at POR reset
bit 7: ADFM: A/D Result format select
1 = Right Justified. 6 most significant bits of ADRESH are read as ‘0.
o = Left Justified. & least significant bits of ADRESL are read as ‘0"
bit 6-4:  Unimplemented: Read as '0°
bit 3-0:  PCFG3:PCFGO: AD Port Configuration Control bits
PCFG3: | ANT(U [ ANGIY | ANS(Y | AN4 | ANS | ANZ | ANT | AND | ]| Ceang
PCFGO | REZ RE1 RED RAS RA3 RAZ RA1 RAD ) Refs'®!
oooo A A A A A A A A Voo Vs 0]
oool A A A A WVREF+ A A A RA3 Vs 7
ooLlo o] O o] A A A A A Voo LEES 50
(581 n] D n] A WVREF+ A A A RA3 W58 41
D100 n] D n] D A D A A Voo Vs ya
010l n] D u] u] WREF+ D & & RA3 Vs 2
0llx ] ] ] O ] ] ] ] Voo Vs wa
1000 A A A A WREF+ | VREF- A A RA3 RAZ &2
1001 ] ] A A A A A A Voo pEES &0
1010 ] ] A A WREF+ A A A RA3 pEES 51
1011 8] D & A WREF+ | VREF- & & RA3 RAZ 4/2
1100 n] D u] A WVREF+ | VREF- & & RA3 RAZ 32
1101 n] ] n] u] WVREF+ | VREF- A A RA3 RAZ 22
1110 n] ] n] u] ] ] n] A Voo Vs 1/a
1111 ] D ] D VREF+ | VREF- ] A RA3 RAZ 172
A = Analog input
D = Digital 110

Mote 1: These channals are not available on the 28-pin davices.
2: This column indicates the number of analog channels available as A/D inputs and the numer of analbg channals

usad as voltage referance inputs.




The ADRESH:ADRESL registers contain the 10-bit
result of the A/D conversion. When the A/D conversion
is complete, the resultis loaded into this A/D result reg-
ister pair, the GO/DONE bit (ADCONO<2>) is clearsd
and the A/D interrupt flag bit ADIF is set. The block dia-
gram of the A/D module is shown in Figure 11-1.

After the A'D module has =en configured as desired,
the selected channel must be acquired before the con-
version is started. The analog input channels must
have their corresponding TRIS bits selected as inputs.
To determine sample time, see Section 11.1. After this
acquisition time has elapsad, the A'D conversion can
be started. The fdlowing steps should b2 followed for
doing an AD conversion:

1. Configure the AD module:

+ Configure analog pins / voltage reference /
and digital O (ADCOMNT)

+ Select AD input channel (ADCOMO)
+ Select A/D conversion dock (ADCONT)
« Turn on AD module (ADCOMNO)
2. Configure &/D interrupt (if desirsd):
+ Clear ADIF Lit
+ Set ADIE bit
+ Set GIE bit
3. Wait the required acquisition time.
4.  Start conversion:
+ Set GO/DONE bit (ADCOMNO)
5. Wait for A'D conversion to complete, by either:
+ Polling for the GO/DONE bit to be cleared

OR

+ Waiting for the AD interrupt

6. Read A0 Result reqister pair
ADRESH:ADRESL), clear bit ADIF if required.

7. For next conversion, Qo to step 1 or step 2 as
required. The A/D conversion time per bit is
defined as TAD. A minimum wait of ZTAD is
required before next acquisiion starts.

65



FIGURE 11-1: A/D BLOCK DIAGRAM
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CHS2:CHS0
' 111 )
! : RE2/AN7!Y
' 110 4 I
: . RE1/aNEM
: 101 4 .
' . REQANS(T!
' 100
! RAS/AN4
WViaIN ' .
Input volta ge) ! ol »—E RAJANIVRER+
: 0in .
AJD | \: T ﬁ RAZIANZVREF-
Carwerter ! '
oDl
E o : E RAT/ANA
Voo No—o i E RADIAND
VREF+ ' T
{Refarance . o
voltaga) :__””_.'
PCFGIPCFGD
T
VREF- ' i
1
{Rafaranca ! 0—'—J
voltaga) e ..
NI ves
PCFG3:PCFG0
Note 1: Mot available on 28-pin devices.
1.1 AD Acquisition Requirements To  calculate  the minimum  acquisition  time,

For the AD corverter to meet its specified accuracy,
the charge hading capadtor (CHOLD) must be allowed
to fully charge to the input channel voltage level. The
analog input model is shown in Figure 11-2. The
source impedance (RS) and the internal sampling
switch (R33) impedance directly affect the time
required to charge the capacitor CHOLD. The sampling
switch (RSs) impedance varies over the device voltage
(VDD), Figure11-2. The maximum recommeandad
impadance for analog sources is 10 kil As the
impedance is decreased, the acquisition time may be
decreased. After the analog input channel is selected
{changed), this acquisition must be done before the
conversion can be started .

Equation 11-1 may be used. This equation assumes
that 1/2 LSb error is used (1024 steps for the A/D). The
1/2 LSb error is the maximum error allowed for the AD
o mest its specified resolution.

To calculate the minimum acquisition time, TACQ, see
the PlCmicro™ Mid-Range Reference Manual
(DS33023).



EQUATION 11-1:  ACQUISITION TIME

Taco

Ti-

Tacg

Amplifier Settling Time +
Hold Capadtor Charging Time +
Temperature Coefficient

TaMP + TC + TCOFF

208 +TC + [iTemperature -25"C)0.05u S5 C))
CHOLD (RIC + RS5 + Ra) In(1/2047)

- 120pF (kL2 + TREX + 10KEL) In(0.0004885)
164705

205 + 16.47uS + [(B0°C -25xC)(0. 051 5/=C)
197205

Naote

The reference voltage (WREF) has no effect on the equation, since it cancels itself out.

2: The charge holding capacitor (CHOLD) is not discharged after each conversion.
31 The maximum recommended impedance for analog sources is 10 kL1 This is required to mest the pin leak-

age specification.

After a conversion has completed, a 2 0TAD delay must complete b=fore acquisition can b=gin again.
DCuring this time, the holding capacitor is not connected to the selectesd A/D input channel.

FIGURE 11-2: ANALOG INPUT MODEL

Voo )
Sampling
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Ric < 1k 1 55 THssi
B 1
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Legend Crm = input capacitance &
WT = threshold voltage
| LEskaGE = leakage cument atthe pin dus to ynni
various junctions 3
Ric = interconnect resistance Z
55 = sampling switch
CHowo = sample/hold capacitance (from DAZ) EGTADI011

Sampling Switch
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