sy s @ g5 ) dis) doly AL i 2id Lis glgidas

e 70 (e : 530 alde! ye

AAD -
AA4TOCK] -

MOCLR —=

X849101d (|

| |
MT1 © J |

Triac Opto-triac

Ve | [] N N

{tension) # inombrej inombre}

Vs

(Tension)

CAN

May 1203
National Semiconductor

DACO0808
8-Bit D/A Converter

General Description NE INOTE 2} ——] U 1€ omPENSATION

The DACDS08E is an B-bit monolithic digital-to-analog con- F) i5
werter (DAC) featuring a full scale output curment settiing time GND == — YREF(-|
of 150 ms while dissipating only 33 mVY with 5\ supplies. 3 i
Mo reference curment (lger) timming is required for mest VeE— —VREF[+)
applications since the full scale cutput cument is typically £1 4 11
LSE of 255 lpes/258. Relative accuracies of better tham g ~=— NACOR0E W
*0.18% assure 8-bit monotonicity and linearity while zem g 12
level output current of less than 4 pA provides 8-bit zero MER O] — 0B LS8
accuracy for lger=2 mA. The power supply currents of the 6 "
DAC0808 is independent of bit codes, and exhibits essen- A2 — — A1
tially constant device characteristics over the entire supply 7 18
voltage range. A3 m— — Al
The DCOS08 will interface directly with popular TTL, DTL ar 8 q
CMOS logic levels, and is a direct replacement for the AQ m— — A5
MC1508MC1408. For higher speed applications, see
DAC0800 data shest.
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(20MHz) 58 delad) 5 L8 3l 53

SJ‘..L“ EJJ

Cila 30 Apasll ALE o) Flash S8 g 65 G 5810 Lo (o giay 43l el :F

ZgJL1=.“ d.ﬂ.uq

MICROCHIP PIC16F84A

18-pin Enhanced FLASH/EEPROM 8-Bit Microcontroller

Pin Diagrams

PDIP, SOIC
[ . . L,

(Al jiisad : RA4.......RAD EHE :ng;

{B@ﬁ1 }.-u.:"]: R_B-rRBG RAWDCKIHEES E 1'5]"_'05C1.’CLKIN

Agaadll kil - VDD VSS MCR—e=[4 O  15[0— 0scacikouT

- " & g " - . i . Vgg —= E 5 o 14:] *=—\nn
(seiliaall ) 5 5agad) 300 OSC1 , OSC2 RBOINT =—=[] 6 E 13 == RBT
padl  Jlela M E g RB1 =[] 7 P 2= REE
Al Jiga s e MCLR e He SR
RE3 =—=[]9 10[]=—= RB4
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g AT (305 A AL odad @
- - akill ) VDD ¢paebailly 5 1)
~ VSS Masse (0 V) n - (5<hill) VSS «( 14
~ VDD de 3V a 5.5V O L
55 VDD
.
] |
EJ

e el (e Aalide Jalail day )l Jaidy O ) a5 Saall (S i (LAY (a0 31 Busld odad @
( 200KHz I 32KHZ (3¢ ) LP Uédie il 5 53 5sh (]
Ylarivl JSY) 98 5 (4MHZ ) 100KHZ (30 ) XT b sin yil 53 55 b 2
(20MHz ) 4MHz o« )HP e 5155 55 b 3
G Adle A8y L) zlias ¥l cliplail) oy 8 addin By RC (iS5 G glie 400 56S 3 4
AN
(15 <kl ) OSC2/CLKOUT ¢(16 wkill ) OSCI/CLKIN (mdadll ae Jalaill Janiveall ()<l
(1dSal Hlail ) Al Tlasy) aal Loy

%-&-VDD
R
OSC1/CLKIN
<t %’ ‘ < ), OSCI/CIKIN ¢ '
2 - T
. —c S R
: El o >t
g = Vss o
o.
SKNSRS10KN
C >20pF
o 1 52015 i 588, 1 S .
RC Jaalll Lol XT, LP, HP JlaY)
A Ll AR 51 8 Janiaadd) sl pe it g yall C2 5 C1 Sl i dans S J s2al

& sl Al C1/C2
32 kHz 68 - 100 pF
200 kHz 15-33pF
. 2 MHz 15- 33 pF
XT 4 MHz 15-33pF

10 MHz 15- 33 pF
HS

20 MHz 15-33pF

LP
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oo

Vob I
O u
E;i O B
o F
CJMCLR O
E\ O ]
O u|
1

BT [ Jode ddlid| @

(Port iﬁ‘)»“M)/A\ Jdial) ‘Ras...Rag
( Port iﬁ)'“M)B M‘:RB% ..Rgo
c e ol g IS 7 olaaS o) JAlaeS ma i o) (S PortB 5 PortA sl

LSB

lerians i *
DWRM RA3|RA2|RAT|RAO
LSB

RB7|RB6 |RB5 | RB4|RB3 |RB2 | RB1 [RBO

PORTA dadl

PORTB Jaudl

0 4wl (38,1 13(Output) z s5eS s 1 Aaddlily (351 13) (INpUt)JaaaS diie JS e yu Cuny v/
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File Address (0 £y 14y File Address ‘lb‘a-“ p.lb.l.!
00h | Indirect addr!" | Indirect addr® | &0h A
01h TMRO OPTION_REG | &1h
0zh PCL PCL g2h
03h STATUS STATUS 83h
04h FSR FSR 84h
0sh PORTA (e | ssn
0&h PORTE IS geh
07h = = &7h
osh | EEDATA EECON1 | &h des LIl =¥l
09h EEADR EECCOh2!Y gah
04h PCLATH PCLATH gah
0Bh INTCON INTCON 8Bh vy
OCh BCh A
6\.‘98‘ daael >
€8 .
General Mapped dole)l ¥l
Purpose (accesses) -
REﬂfas in Bank O
(SRAM)
duli) da el >
4Fh CFh ¥
S0h DOh
D —
TFh ﬁ FFh
Bank 0 Bank 1
[J Unimplemented data memary location, read as 0.
Mote 1: Mot a physical register.

(OSCILLATOR) ! 3g-

2oy Oolasdats Juass Clas (panial - (o) 50 (B[ ]

AL el g g = 5 gpatl

PC-2

NOnNpOnNO0ROn00One,

|
F ST 1 m+F i ath

1

] -1 iyt

:pa-z Lottt Ln %l '
1

P, Aaukett] Saatsl

1

1 1

Pot ylaill Jrass 1 PO-1 Aaalantl Saisl "
I PO, el frans 1

: 1

o8 (pa ) DA AAE Aaglad JS (b (Ylerdaal JASYNAMH, 35168 XT €85 (0 ida o
T=4 TOSC :4/fosc =4/4=1us
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Soapa ) daepll Liall Al 3 oy e Lebe SilalaeYl 5 dsa l 4lm 558 53 Hpmall o6 Lualsl) Clla
A pll A5 5 ghill A 438 e iy el L8 (i
: STATUS EQU 0x03 : pl6F84.unc 2 STATUS wiflall Jaw —

Bit 7 0 A 4 Biian o g - Jaaden 0x07

Bit 6 0 o ds Jains o e : a5 0x06

Bit 5 RPO e flidll ody RPO 0x05
0 <l Asi) - 0 | RS VIR |

LPORTE/S (L3 jall ) 3liall 430 p B dlexionall dealdll cilaed)-

ol p16fBd.inc SEQU | oyl pacll o pl6f8dine SEQU | ot
Al PORTA 0x05 Tris A TRISA 0x85
BL PORTE 0x06 Tris B TRISB 0x86

pasally Luals fahed Ahnd 51 (90 Al ol Clalac Y1 ol o gz duslall Cldlas ) o —

cull iy | jLecayl iy il p16F84.inc ¢ EQU
Bit13 | CP (s o) s ) 0 rtms i g ) B13 (A B4 i |_CP_ON 0x000F
Bi? 4 _CP_OFF 0x3ITT

Bit 3 PWRIE | el gy ddai aall M pla M5 5l pfadcu | PWRTE ON 0x3FF7
PWRTE OFF 0x3FFF

Bit 2 WDTE L all s u€ai s | _WDT_ON Ox3FFF
_WDT_OFF 0x3FFB

Bit 0 FOSCO T A A Al oo | T P_OSC UX3IFFC
Bit 1 FOSC1 (i B ) g *‘.i.‘*',:‘ :LP- | XT 0SC 0x3FFD
e ¥ | ms_osc OX3FFE

-RC 5,1::RC - _RC_0OSC 0x3FFF

REGISTER 6-1: PIC16F84A CONFIGURATION WORD

RP-u RP-u RPu RP-u RPu RPu RPwu RPu RPu RPu RP-u R/P-u R/P-u R/P-u
| CP | CP | CP | cP | CP | C.F'| CP | CP | cP | CP |F"u'u’RTE|‘u'|.-’DTE|F{JSC1|FUSCO|
hit13 bitD

hit 13-4 CP: Code Protection bit

1 = Code protection disabled

o = All program memory is code protected
hit 3 PWRTE: Power-up Timer Enabile bit

1 = Power-up Timer is disabled

0 = Power-up Timer is enabled
hit 2 WDTE: \Watchdog Timer Enable bit

1 =WDT enabled

0 = WDT disabled

hit 1-0 FOSC1:FOSCO: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator
01 = XT oscillator
oo = LP oscillator
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TABLE 7-2: PICAGCXXX INSTRUCTION SET
Mnemonic, - 14-8it Opcode Status
Operands Description Cycles — op | Afiected Motes
BYTE-ORIENTED FILE REGISTER OFERATIONS
ADDWF f.d Add W and f 1 00 0111 4JEff fEEE | CDCZ 1.2
AMDWF f.d AND W with 1 00 0101 JfEff f£EEE z 1.2
CLRF f Clear f i o0 0001 1LfEf fEfE Z 2
CLRW - Clear W i 00 0001 Oboox oo Z
COMF f.d Complement f i o0 1001 AJdfEf f£EfE Z 1.2
DECF f.d Decrement f i o0 0011 AJdfEf fEfE Z 1.2
DECFSZ f.d Decrement f, Skip if 1(2) | o0 1011 4fEE EEEE 123
INCF f.d Increment f i o0 1010 AJAfEf fEfE Z 1.2
INCF5Z f.d Increment f, Skip if 0 1(2) | o0 1111 4fFE f£EEE 123
IORWF f.d Inclusive OR W with 1 00 0100 JEEf EEEE z 1.2
MOVF f.d Move i o0 1000 AJdfEf fEfE rd 1.2
MOVYWF f Mowe Wto 1 o0 0000 LEEF fEEE
HOP - Wi Ciperation i o0 0000 Oxx0 Q00D
RLF f.d Rotate Left f through Carry 1 00 1101 JfEff f£EEE C 1.2
RRF f.d Rotate Right f through Camy 1 00 1100 JEEf EEEE C 1.2
SUBWF f.d Subtract W from f 1 00 oo0lo dEEE FEEE | CDCZ 1.2
SWAPF f.d Swap nibbles in f 1 00 1110 JEEf EEEE 1.2
XORWF f.d Exclusive OR W with 1 00 0110 JEEf EEEE z 1.2
BIT-ORIENTED FILE REGISTER OFPERATIONS
BCF f.b Bit Clear f i 01 00bb bEEE fEFfE 1.2
BSF f.b Bit Set f i 01 0lbb bEEEF fEFfE 1.2
BTFSC f.b Bit Test f, Skip if Clear 1(2) | 01 10bb bEEE EEEE 3
BTFSS f.b Bit Test f, Skip if Set 1(2) | 01 1lbb bEEE EEEE 3
LITERAL AND COMTROL OPERATIONS
ADDLW k Add Fiteral and W 1 11  111x kkkk kkkk| CDCZ
AMDLW k AND Fteral with W 1 11 1001 kkkk kkkk z
CALL k Call subroutine 2 10 0Okkk kkkk kkkk
CLRWDT - Clear Watchdog Timer 1 00 0000 D110 o0lo0| TO.PD
GOTO k G0 to address 2 10 1kkk kkkk kkkk
ICRLW k Inclusive OR literal with W 1 11 1000 kkkk kkkk Z
MOVLW k Move literal to W i 11 00xx kkkk kkkk
RETFIE - Rietum from intermupt 2 o0 Q000 0000 1001
RETLW k Rieturn with literal in W 2 11 0lxx kkkk kkkk
RETURM - Retum from Subroutine 2 00 0000 0OOO 1000
SLEEP - Go into standby mode 1 o0 aQoon 01la o011 | TO.PD
SUBLW k Subtract W from literal 1 11  110x kkkk kkkk| CDCZ
XORLW k Exclusive OR literal with W 1 11 1010 kkkk kkkk z
Hote 1: When an 110 register is modified as a function of itseff | e.g., BOVF PORTE, 1), the value used will b= that value present
on the pins themselwes. For example, if the data latch is "1’ for a pin configured as input and is driven low by an external
device, the data will be written back with a "0
2: [fthis instruction is executed on the TMRD register (and, where applicable, d = 1), the prescaler will be cl=ared if
assigned to the Tmerd Module.
3z |f Program Counter (PC) is modified or a condional test is tree, the instruction requires two cycles. The second cycle is

executed as a HOR
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TP 1 (Aud Jla
Lila ) le aall vic Cua ¢ (LED) 465 3 Satll Dic1BfBA ¢ 55 oo ol 55 Ssa e 2 20
O L Y FUTENE L W e [P ENG A
sov VoD iD
VDD 5.0V
= BP
17 14
e RAO DD | VSS
i i 1 |
T RA3 RB2 0 0 0.0V
— 14 RAATOCKI RB3 o |
4| — RB4 fr
T oscrcikmn e 12 §1 5k0
VSS 5 VssS OSCZCLKROBU7TE .
0.0V PIC16F84 e
VDD
5.0V

5 e 5l el () Lol snd o da 1 5A) LIS (5 ka sae lia g ¢gualiyall ool comy el 410y 8
(J=d) 5 ¥V )Porteuse 51 Multisim Sl il Jlaaiuly ) MPLAB daas s Jlexiny

langage assembleur gesall aal Jlaaiuly daa il 38 MPLAB gebi_p Jazini «
el Ylaxind FSYI Cladaill 5 cilgan gill (cany 4 yra cany S Jd o
Jexinaall pic Il i y23 : List p=16f84
16f84 —alall =1 3] : Include ‘p16f84.inc’
_CONFIG_CP_OFF& WDT_OFF & PWRTE_ON & XT _OSC  :juslt) Solsliae¥ iy pad

Aald ddas 2y Claglaill 028 a5 s (Cilaglaill agh & 2ol 38 ) Cladadll any 4US (S - 4Badk
Adagil) aey Sl e IS O L A el 5l A 5alaaW) o A 8L S G eali ol (e Alee JST a4
PIC I 43 gy ¥ Ll

@A G a Al gal Hud ol A g G tRALLYI L, oS dalul Ol g
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szl _ll
EE S R R R R R S R R R R R S R R S R R S S R S S R R S R R S R R S R R S R R S R R S R R S R R S S R S S R S e
:BP_LED - Commande d'une LED a I'aide d'un BP (4is cisgl) (e 5 paida 3 S8 ) zali pll dpacss
La LED change d'état & chaque appui sur le BP

rhkkkAhhkhkAkkhkhhkhkikhkhkrkhkhkhhhkrkhhkhihhkhihhkhkihhkhkihhkhkkihkhkkihkhkkirhhkkhrhhkkihhkkiihkkiihkiiikik
H

list p=16f84 s Jaxiisall P C J) iy i
_CONFIG_CP_OFF& WDT_OFF & PWRTE_ON & _XT_OSC ; 4alall cilalacy) iy i
#include ""p16f84.inc' ; 16184 alall )
jRRRSSRk skl Define gl g JAlaal) Ciy etk
#DEFINE LED PORTA,2 i RA2 Ghidll b |LED siall Ciy o
#DEFINE BP PORTB,2 : RB2 il 3 BP idall iy s

jFFFEEdkkkkAR* Demmarage sur RESET ;  sall gla ¥l plad xksdodkakokkskiokk

org O - Ealid) LS 4y ) gis wyaa

goto Start : Start slewall Laghaill I ladl)

org 10 010 Olsiad) ) clad
jFFxFEARRR® Configuration des ports ; EIBA g JAlaal) g pkkorokkokkokokokok
Start  Start sl dals

bsf STATUS,RPO s 1l Ll

bcf  TRISA,2 : g A RA2 daap

bsf  TRISB,2 ; JAsS RB2 dpan

bcf STATUS,RPO ] | [E RN

bcf LED daly Al 3 4l aa
;************** Principale *hhhkhkkkhhhhhhhkhkhkhhhhhhhhhhhhhhhhhhhhihhhix
Labl ; Labl auly daylas

btfss BP - hgaa BP oS 1) Al gal) dayleil) 388

goto Labl s Labl el clad

comf PORTAF P A
Lab2 ; Lab2 paly daglas

btfsc BP ©oaa BP O3] A gal) Aaylasl) 348

goto Lab2 ; Lab2 dalaill g g

goto Labl : Labl sai jé

end FRCREER
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Bl pe9 y Sl (52 o T Jlaatad.

e 2 00 Yo B e Jguaseld Bybo Suc LI
2al) il Jleain) -SLEEP haaill Jleaaiv - TMRO Jleniai -
Oiall Lailly Jac1 5 A ) e

Jaalill o U panll aell (e ) a1 2wy Al gall fane (i 3 22l Clils Jlerins aladl ol

s Al Claleall (axdia

= A Jaalil) mals ya 3lalia -

Anlaigy) sl Jal) (2l -2

el dils b el Jla) -3

il el pll ¢ sa )l -4

A aal) Al et s Jlia

O 50 BRiud Bas) 55 e alad Tempo daalill (o al) galiall 31alda
3an) g3 )50 Bkt Bas) g5 e alal MOVLW N N el W oo
30a) 55 550 (Boxiud  Baal g B e alad MOVWF Count count dadl W s sina J8S

Lab
Sl s 00 GRS B e N Al DECFSZ Count ,1 count=0 S 13 381 g da -ﬂ-\d‘;whf oali)
. e e . GOTO lab lab A Y
G5 GG e N-1 ol RETURN ot 1) gali ) ) 83 gad)

052 GRS Ba) e dad

Tempo 4slal) Ll 46 33U Y &l ) 93 20

NP (cycles _machine)=1x2+1x1+1x1+ (N +1)x1+(N -1)x2+2x1
Tempo  Aslall 3l o 530 g 3
trempo = N (Cycles _machine)x Ty, qine = N (cycles _machine ) x 4T,

=N""(cycles _machine)x 4%
’

;:\._EANA
aiall Gl d ST ol NOP dagleill 21 ) ¢Sy 4880 28 e Jpuanll -
Aiate il Bae Jlaxiad] 5 daad) e @bl (S Jaalil) ey 30l 3 -

@A G a Al gal Hud ol A g G tRALLYI L, oS dalul Ol g
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Jo¥I £ ootl 20200 g ssn (D= Liss o

) e g Sally Jall) 8l

ilgall iddali dlaja 5)la e

+5V 24V~
| |
< LA VA g
RA0D %

= E

R ¥ RAl T

C; .
E 0SC1 ?| IN2222
[~ XT i
Wy Losca—T—
—R A TOCLETS Cy
Aelu B L) Vss

-

e A el o Lale eV i e e cwland) pUaill 8 4ied (i) TRISA ol 1,08 JaST 1]

JA104S G i Alexiosall

3 U2l s 3yl s g 2056 o 2

iBlyag ySuall CilagleS (e :350

4aldll (Tnstruction) aa gl Description)
CLRF f Clear f
CLRW Clear W
MOVWF f Move W to £
BCF fb Bit Clear f
BSF {b Bit Set
MOVLW k Move litteral to W

@158l G35 pjalt gai yud e
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Jo¥I £ ootl 20190y gsny (02U Liss o

t1=1s Jagall 3 2

> (Aelu) Cide Jerivi Cua PIC16F84A ) a5 Saalli 3 jaia 5 AT 3 Jagall 313 yuad 3 i

128 e 23l anlsy s sacliall dgadl e dads

Clilara (adle) lixiise A sall OPTION_ REG daadl cililae | ede JuST & clilal 48 55 e Jial 1w

. gilall

OPTION_REG Jaud) cisas|

1 0 0
:PIC16F84A it <l OPTION_REG (ol widlas)
RBPU | INTEDG | TOCS TOSE PSA PS2 PS1 PSo
PS2 | PS1 | PSO | Jawadt (Lsyadelo: ] cddabiclu: 0) deldigs jlasl: TOCS
0 0 0 2
0 0 1 1 (3claden: ]l ¢ dilden : 0) deall g ylaal: TOSE
0 1 0 8 aall AulE ol : PSA
0 1 1 16 )J =
1 0 0 32 (WDT Jasgall ald 1 « TMRO J 23l 2ui: 0)
: ‘1} é 16243 : Jal Jsall a3l s elas : PS2 ,PS1,PS0
1 1 1 256
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I £ gosl) 20180 glisns 0Bl liss o

5 asall 3 j8udd) (g A1) B a

PIC16F84A <3 ja 5 Saall & jlaaS dlaatiiuall LAl g JataeS dlaativuall L) 20 ]

=5 Jayall 3 08l ;o B3 00

Ris

V#849101d
5
E B
3
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I £ 9ogl) 2018 glemy Ml iy o

Copdal) 3 ) A yd &) 5 B 10

sl ddds g oas ]
TRISB 5 TRISA Galaad) (5 sine a1 da 5 e Sl 2 4835 5Ly Limians 12w

s AN Aapeall Al Ulaand A2 00 salall Cuadi 50 pa days 305l uduall) 3ypa daga dlya 30

100°C 5 80°C (i bpaana iy day i T salal) Jnit
il Ty B =80°C ) aall a2 Jpemy o
il (B B = 100°C J sl A2 gy

512V +1V 1V~ mv-~

: VI
L =] K MCLE
O e ™5 e
Sart - o o
e 15
e B g LR s
DB : REZ  gard
g = l
Vs =0.03x0 : w |1 0L ol B sl ki
g =l . . 3
4 ! | | e B
W (0 e . . PRy (il e
P Frrd : lL"-'m j:
:16F84A lyag)Saall ilall (3l (e z AT 124E0g
4 . n
MICRDCHIP @' PIC16F84A

SPECIAL FUHCTHIN REGISTER FILE SUMMARY

#5h [TREL [T="T = | = [FCRTA GarCiwcron Reghm | ECCEEEEY L

3 |FERTE Dot Eoncinn Fagaier | CECENETEYY ]
PORTA and TRISA Reyislers MORTD and TRISE Registers
PORTA is a 5-bit wide, hi-directional port. The come- FORTE Is an 8-bit wide, bi-directional part. The come-
sponding data directicn register is TRISA. Setting a sponding data direction register is TRISB. Setling a
TRISA bit {= 1) will make the comesponding PORTA pin TRISE bit{= 1) will make the coresponding PORTE pin
an input {ie., put the comesponding output driver in a an input {ie, put ihe comesponding oulput driver in a
Hi-mpedance mode). Cleanng a TRISA bit (= 0) will Hi-impedance modz). Clsaring a TRISB bit (= 0) will
make the Comesponding PORTA pIn an cutput (Le., put make the correspondng PORTE pin an output (i.e.. put
the contents of the output latch on the select=d pin). the contents of the cutput latch on the selected pin).

b, >

:TRISB sTRISA [plaull o la

TRISA - - - 1 1

TRISB
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SN £ g0l 2018 glmy DBl Lins o

sB) a9 ySaal) Jlariuils 48 giuaal) asall Al gl A asadl) 5,03

AV dads Jde TRISB 5 TRISA & el e e JaST 11w

A e Loz olaall / Jalaad) Lgh gy AU JaST 120w

s M Sl 3y Basimall om Algat] 3 .Sall PIC 16F84A daeviall sll cuila; @

by

|
|
|
|
I X104IX105
| J x)
|
|
|
|
|

3 REL

PIC16F34A

=
PIC 16F84A da.idl 5)lall :3 4kdy
MicrocHir  PIC16F84A
Pin Diagrams

Mnemonic, Dascriotion

Operands esenp PDIP, SOIC
BYTE-ORIENTED FILE REGISTER OPERATIONS iz el = 1o ra1
CLRF f Clear f RAZ =—e[12 170 =—= RAD
MOVWF f Move Wio f RA4TICK) =—=[] 3 b 16[] =——0SC1ICLKIN
BIT-ORIENTED FILE REGISTER OPERATIONS MCLR—[] 4 5 15[ ] —= OSC2/CLKOUT
BCF f,b |BilClearf Ves—eOs § 14— v
BSF ib | Bil Sett

! . - RBOINT =8  $ 13[J~—RE7
BTFSC fb | Bit Testf, Skip if Clear
BTFSS fb | Bit Testf, Skip i Set :‘“HE; = :12]'_’?5
LITERAL AND CONTROL OPERATIONS R:: p E . o g p R:i
MOVLW k | Move literal lo W
RETFIE - Return from intermupt
RETLW k | Return with literal in W
TRISB 5 TRISA cdlaudl oda: 1
TRISA | - [ - | - ] | | | | |
TRISB | 0 | 0 | 0 | 0 | 0 | 0 | | |
Al / Jatadd) A malin LS : 2 ¢
BSF STATUS.RPO e
_________ TRISB : TRISB daudl gfina e
MOVLW (00011111) ZE Lol W o) 5l
MOVWF o : TRISA daadl AW Joudl (gins 28]

STATUS, RPO S 0dhd Y gl
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S £ gosl) 20170 gliems DBl i o

sl AL 5 5oy T s 5l il = 5 ;PIC16F84A <) o g Suall 312

ailal) éaliy (R M9

72 S Alawtiaaal) 380l 5 J3120S Alaxiuaal) 380l 338 1]

bsf PORTA,0 s movwf TRISA s moviw OX06 cladeill yud 12w

(3 J<all) :PIC 16F84A liag Siall 55150

T 12v  220v
14
= g e rleas
Z 10= 3aal gl
=
E 12v 24v
g l
D ey E=10%
= = L
Ty

@158l G35 pjalt gai yud e

PIC16F84A dlpag Suall

RAZ [ o] ~J 12[] == RA1
RA3 =—=[]2 7]+ R0
RA4TOCK =—=[]3 1 16 =-—0SCUCLKIN
meR—e[4 8 15[]—e oscacwiour
Vs—=[]5 @ #[le—
AeoNT =—=[l¢ @ 13[]=+rer
REt = =[]7 P 2]-~Ree
REZ =—[|8 11]] = RES
RE3 =% 10[] = FB4

Angd 0 o9 tEWY) L)W dalul OLd o
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I ¢ gosl) 2018y glleny DT heslins o
(A8 jall QUi 8 WSl 5

e Gl 5 il e Iadies HaY1 4855 e CONFIG bl cae Y1 Jas s sime Shal 1]
) A gl

_CONFIG_CP_OFF & XT_OSC & PWRTE_OFF & WDT_OFF

AaYldad; Je TRISB 5 TRISA Gadssd) (5 sine 4US JaS) 11w

(6 JS) ddipall alhi B asadll 5 o

J—— v
r~= RBO B gAD
cpl: E‘i ¥ RB1
p2| M T - é R — M Tl T ] )
| I v —
cpaly“i 5:’ = ppz OO Az
‘P“IE‘I E,T. | f5a 95 RA3 [—
@S| ol 5"* — res G RA
— Res 2=
— RE7
............... a
+5W WACLR

16F84A : & sag Sall CONFIG dplall chaley) Jawn »
bits 13 12 11 10 9 a 7 6 5 4 3 2 1 ]

| CP | CP ‘ CP ‘ CP ‘ CP | CP | CP ‘ CP ‘ CP ‘ CP | PWRTE WDTE‘FDSC‘I ‘FOSCD|

16F84A pall Ty o 3s3ka el g L

vl & o
bit 13:4 CP: Code Protection bit FC':“ Foseo e
1= Code protection off ! RC
0 = All memary is code protected 1 0 HS
bit3  PWRTE: Power-up Timer Enable bit 0 ! all
1= Power-up timer i disabled 0 0 P
0 = Power-up timer is enabled (i Jpall) ol g 5 sl :FOSC1,FOSCO -
btz  WDTE: Watchdog Timer Enable bit (Al pall A5 ) WDT a5all Jomsi : WDTE -
1= WDT enabled kaa e WDTE: 0 Jeis WDTE: 1
0= WOT disabled izl Jons Jouis :PWRTE —

Jraa il : 0 Jrsa e Jeddl 2]
sl all e 58000 5 o saall mals il 3 s ddles 1 CP —
Akse e dden ] dbsadglas z Q
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Bit13

BitD

TRISB , TRISA sl sgina LS

TRISA

Bity BitD

TRISB

P £ o0t 20160 iy (08l Lins

ol 30 g JSsall Jlainaly Juali) 5 13

PIC16F84A <l y 5 Saall Jlaainls t Jualill (e ) daa o 2 58

e yu LV AiS s ol el pall A cliglal) g clagleil) aail 1] ou

()5 3)daalill o 8 =i oz temp ¢ (Jealill 531 ) JasS RB1 ¢ z AS RAL

(S} gl ya 5 Kaall Jlaisady inlill 5 o

10k ﬂ

V18491 2id
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:PIC16F84A 5 lall aiuall &y o

RAZ == [+ ~ 18] =—= RA1
RAs =—=[]2 17| =—= RAD
RAHTOCK] =[] 3 o 16 ] =— OSCUCLKIN
MCLR — [ 4 Q  15[]—»= 0SC2/CLKOUT
Yss—= [ 5 a 14[] =—VYop
RED/INT =—=[| & % 13[]=—=RB7
RB1 +—=[|7 P 12[]=—+RBs
REZ =+—=| B 11| =—= RB5
RBI =—[]8 10/ ] =—= RB4

Start

btfss PORTB.1
goto Start

bsf PORTA,1

goto Start
end

16F84A il 5 all o)) galiyd
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T; (AV=1) b s i
C, A gal) 4g pll) deUatl adiaaty 2 o) sNPNJala -
| - Adlad) 4q 5il) “-“—Uﬂ-‘“\e-‘weﬁ-' :PNP Jada - .
D98 inad s Jala JS JaadS ey )
Ve I Rp| v
i—_VCC
1393yd09 Sile Ut
8 yesall A3l Jsaall delainl -Pe
Jl Al jiae Gl e s sl delliny) :Pf
Pf
pe T ks (z5A) deUainl) 4 saall 5 i sall delkiny) :Ps(PU)
— T  —
admall b bl delainY) ;P
u P
P, + P, =PS+ P, .lua cileUainy) Jaia fase coa
Pr =2(Vecle)  chpian Gigh a5 isall dslin) o
p - 2VecVs }df_f_v_s P lc
f— P paenilhy TC T TS T s 'CT G
n.R, R, T

A

Vs =Vic i Tg = g 100 o0 tuadael dc Uiyl o ()
2V ?
_ CC

f max — cAat g e |
7R, 1 ey sailly g
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Vo B _Vdg V¢

f f 2 2R,
Vg =V sl e fuakicl deLlinyl o oS
V2
Fomee =205 raad il
2'R|_ 2 o 3

Ps=V..l =

P, =P, — Pyl s i Gih cpa(failiall) sasadl delsio) o
Boloall il e o S e galall (58 O g I platall aadla (B3 ja JSE A o
= Ps _« V
- g3 5all @
F’f T4 Vcc e Sl

T n
.. = Z = 78,5% s s el VS :VCC ol e Lalic i 393 al) 138 G989

:darlington gelaldyscass s -2

(B) sSuall dail) Jalae @ 1 s (g shail s S i

Darlington NPN_Jais

©
* B @

Ty Jaiall 3 Sl il Jala
T Jaiall 3 sl aieail) Jala -,

B =P+ 5+ = B :(B) (fsall Hssad) adiail) § s
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:MOSFET (seias ceny3 -3

(Drain) =i sl : D D D
(Source) 24l : S [ﬁ "—@
5

(Gachette) &gl : G

P LaMOS daie - N LR MOS Jade -
OsS Ip oAl Dl (8 a8l MOS Jadall & o

D Ca e
VGS‘JPJ\){}U
I
G »D—ro 10M2Q0 1 Jiad 1dy B oS J 953 heglias hiey

UDSZUGUI
Vin=Vas T 5

:Triac (ool )L Flude) JL A -4

A, Aq
‘Lif G *
Ay Ay
1 axaa: Al

2anasc A2
(L)) &' G

clind (il (S g Gl IS, S g

Ll 9) Lo g Lol (198 9 i LS g8 (o 2) At gal) S il cnd cppla) (B Jaidy
:0pto-Triac heal oAl -5

a4 gl 65 ) 6K ey Aalle &l 5 g8 b &l Hla A el 8l Jleata ) las

T i s yal) Al il Jlaninds 138 5 - )aall S Juab (puaninsd
s gall \ _, : oy
Y — . ¢ soall Al dday ) gall A (i a3 Ay 5 0 B le 4
: L LED s suall el 408 g8 ¢ saall jaan 5
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Wle Ty yaiadl Sl 51 ¢ PR=600W (sl 4o glie delaind cilS 131 Try yuaiall 5535 ansl 5SS 210
VDRM:4OOV , ITRMS=4A e Aailald U\

1058) :liudadl 5))a daa auliid 50
L fa) )

+Vee,=+9v . R,
R
R, []] " _|:|_.._J'LI'LI'I_1
7.5kQ :
Ry [] = Tr
1kQ 8 Try! 2
E: ' NA BTA04-400
Vi IV 220v
1 50Hz
R, ] IN22 23 [I] Rio
bk »
Va
Ve fHJ RB
Rq
10k

JoW¢ ool) 201705 il 10> Lins o

(o gead) Axiall B )la

€512l 038 auilla 11w

D1,D2 cxtslill dall 5 55 o il wibiall 35 5 Jlaniols 120

+Vee

Ve

a8 e b lall Al Jalid) a5

:@:U.uﬂ}'l 5#1 EJH [ ]
CLlEl as sa
Dq: IN4DO7
D,: IN4007
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;a3
: Jatal Alla b Jaliall ailall GRSy o

T Jalia
T BC550 BC337 BC560 BC327
Sjaaall jualdal) =
VeEmn bl dob—pala g 45V 45V 45V 45V
Very cebssl dalldial s 06V 0.7V 06V 07V
IC max Y galad 100mA | S00mA | 100mA | 800mA
tvpe gaill NPN NPN PNP PNP
o] P b El.unl'l iidp e
Diade VINVmax IDmaz Vo
1N4007 1000V 1A 0.7V

Jol & 959l 2016y 0sny 11k Liss o

.D7,D6 Sl a5 3Gl 50 salalm
R =8Q <= R 4l saall g=—°‘ Dkl add ¢ max G‘L’J\ Aol Caual 12

P max Aaelae Y1 saall deUainl) Cal 13w

(5 Js2) Mpp e B aatl 3y

N < glasll sl N=50 e i
L, 7490 " widen

RAZ

Init Q
D
e dal ) o O3 _ﬁ,‘*
-.—5"—“ oadl @ DB#
—F gy 4 _‘_ﬁ"ﬁ o
% —| i
_| ||:LT2 Dq;

. I=
Init . T
L 'j-

Voo =424V

i~ N

AUl 4y yud € (5JSEN) T1 Jaidl ¢ gila 14
Vgsin=3V , Vpss=50V , Ip=1A

@A G a Al gal Hud ol A g G tRALLYI L, oS dalul Ol g




A 3 S Irwid Lo g gassls el S i (o (45 (5990 Bl
fatihatmge@gmail.com I g0 o9 1330 Al (pe

7 sosl) 2016 gy 120 iy
- undalinag g ¢Sl 8 aSalil) 3,13
Jaall 2w} Al (5 VCE 515 il Al (3 16 il 533 Gl € 40Q) o sl s sl of Ll 110

sl Jle €l Culiall Jadall jial ¢ ¢ st s Jalial giball 2ad5 e Il 12

oublica s S 2 Kaills )l » gl Jaliad adlali 355 o
+4V 220V, Darlington Tramsistors -
: BC517 BCG18 MIEITIG
rating symbaol
Xy ==, f Collector-Emitter voltage | Vippa 0V 55V 100V
( L L Collector-Base voltage Vi 40V 80V 1oV
Bs Emitter-Base voltage Ve v 12v 5V
; Collectorenrrent (DC) Ic 1A 500 mA 2A
' r Ird Base current (DC) Iz — 200 mA 100mA
|® EE% Total PES, :;::“P“ ton | p 625 mW 625 mW 15W
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Syl JlEas caltises -1

Signal

t

t

g 2
mo [ [ 1 o]
Al | Température
[ l o] [
A3 |—| [ ]
Al [ [
A5
6 | I |
A7 I 1 I
\_ M0 s s )

Al B LRy B sl

Agidaia § ly Joa 11880

(il e fe gane S0 lo)daal; 3 LEY JBa 13 JSA

SYAsLd) -2

B-O—p

—» Vs

f_‘*.:.":lﬂ 1y N

+

Vref

(CNA) s\iLos — gr05y Jasissn

(CAN) sod)— g\ilod Jasisso

N=Bj1eeeee.. BBy, :<&us (S N O A AK) ) i N
(MSB) 4sine ySl el : B,y (LSB) 4 sixe Ji il : B
(CNA: 2 awill = Ae CAN :Jaalh Jas) Al laia; V
V 55l Vmin somall 4adll s Vmax ebaad) aill poail s jall <l i il Vref- < Vref
VPE(FS)=V max-V min : alwl) Jals 8 g3l -
All) oo Ve 0 0o s V 0SIY)
Al (A et +Vpe/2 ) -Vpe/2 e s 81
: Jagadl) ddla -

Vpe =5V n=3 Al galal Jarsive 3 Jlia
V &
) CNA
5y g
I_I
+
L4
L :
LsE] . i 3 .
L sy $8 § 3 5 &8 8 ¢ =
qQ

lLSBI
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q="2:CAN 4a q =25 CNA U

Toonop =—/————

V=q.1v—%;w\gmm; V= q. N : kil solal dla

il 48y e ey 3(Résolution) Gl -
1

r=— :CAN&a r=——CNA

oSl Und sy Uad Lo g cllin a5l ) BLail) ey sall die 3 alie ) anasl) Uad -

1-2

ks S 5 e adiiaay CNA daties ) (deas L&

—1
Digital Value e
l—
4 I3 |2 |1 0 Volt to § Volt
Output Range
Rl
Do/ MSE
c —J
1k0Ohm
g/ RZ 5 o
< I } — S
RE
2R Rey = G 53%
RS 10k0Ohmn
%/ R3 RS
s bhmand T SN, -— u?
4k0hn 1kOhm 10k0Ohm
R4 B
LSBE |
‘VC 1 F = ué
i M IC2
8k0Ohn 2
1 vl &
—5V
= IC1

S8k Gasad 1 1CL sl e IS 0 sala-
FSA Sgid M use, 1 |C2
VFS ilhy 1111 4880 sall alie¥) g g AN jigidad paai: RE 5_paiell dagliddl 53 aale
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0% Al =
;, VIN Do
- Rey = A& Dl
= é‘lfg v L Obm VREFP D2
I VREFN D3
D4
80C DS
0 D6
V4 D7

A 3 S Irwid Lo g gassls el S i (o (45 (5990 Bl
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M dapally a8 (bl olal Jagivall (Y Vg ) Vi = BV s e Jgeanll 3 i

Sl Jsaall Jasi -

N Vout Jii Dley 0000 = 4 gall Jarall yigidad ale o
0000 | 0.583mV .Offset Jiai 0.583mV 10000 4k sal) Lasil)
0001 0.332V Jici 13y LSB 488 gall Jand) jigidad ale o
0010 0.663V (Q) pssiil oS Jid 0.33V
0100 1.988V Jici 13 s MSB — 481 sall Janall yigided ale o
1000 2.650V Pl gl dal Jiad 2,650V
1111 4.969V )

2-2

(BN Siabal gl Iasa ) Leid 5 5 a5 3 L) ) (358 ) Blias 8 )] Jysas - (A ae Ll
U S anl il ey Ol -

ADC, Input range +- 10V
D§ Output from 00 to FF

— 10V Rl

00000000 | I II

*Novsvy ___\513“ EOC [—
Smsec lOmsec — ADC

Adall) AU alal ol AL Jadidl ¢ gila -
q=(Vréf * - Vréf )/ 2n= 20/265=0.078V : asilsSl cual -
SOC, OE, EOC, Vi, Do...D7, Vrerp , Vrern: 4ltill llad¥) (e JS 550 sale -
gl (sl Sl Ve qulbad) (aa sall S8l 2 Vieey
Alsad dpall Sl Vg Jedall gl ABSal duad ) dadl) : D... Dy
(EA9) &l Ll : EOC (JAx)dasaill 4l sl - SOC
Addl) 0593 JAs - OE
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ADCO0802, ADC0803
ADC0804

8-Bit, Microprocessor-
Compatible, A/D Converters

intersil

Pinout

ADCO0802, ADCO0803, ADCO804
(PDIP, CERDIP)

TOP VIEW o
Description
S
os[0 20 v+ ORVRer  The ADC0802 family are CMOS 8-Bit, successive-approxi-
RO [2 9] cLK R mation A/D converters which use a modified potentiometric
wr[3 18] DB (Lsg) ladder and are designed to operate with the 8080A control

bus via three-state outputs. These converters appear to the
processor as memory locations or /O ports, and hence no
interfacing logic is required.

17] DB4
m o,
7 e,
14 DBy
13 DB5
14 D2

DGHD |q 1] 0B7 (msg)

The differential analog voltage input has good common-
mode-rejection and permits offsetting the analog zero-input-
voltage value. In addition, the voltage reference input can be
adjusted to allow encoding any smaller analog voltage span
to the full 8 bits of resolution.

2O = oad ) Juciuel dmedied) Byl

7~

- Typical Applications
&Nationai Semiconductor

DAC0800/DAC0802 SAEaREAI
8-Bit Digital-to-Analog Converters

5k
104 O=Afv—]
Wgyy TO M Vpp

The DACOS00, DACO802, DACOS00C and DACDBO2C ar
direct replacement for the DAC-08, DAC-08A, DAC-O
and DAC-08H, respectively.

General Description

The DACOS00 s=eries are monolithic 8-bit high-speed
current-output digital-to-analog converters (DAC) featuring
typical settling times of 100 ns. When used as a multiplying
DAC, monotonic performance over a 40 to 1 reference cur-
rent range is possible. The DACOS00 series also features
high compliance complementary curment outputs o allow dif-
ferential output voltages of 20 Vp-p with simple resistor loads

Tsi

BiF

Features =
m Fast seitling output current: 100 ns
= Full scale error: 1 LSB

=m MNonlinearity over temperature:  +0.1%

Connection Diagrams

as shown in Figure 1. The reference-to-full-scale current
matching of better than +1 LSB eliminates the need for
full-scale fims in most applications while the nonlinearities
of better than £0.1% over temperature minimizes system er-
ror accumulations.

The noise immune inputs of the DACO800 seres will accept
TTL levels with the logic threshold pin, V., grounded.
Changing the Vo potential will allow direct interface to other
logic families. The performance and characteristics of the
device are essentially unchanged over the full 4.5V to
=18V power supply range; power dissipation is only 33 mwW
with =5\ supplies and is independent of the logic input
states.

= Full scale cument drift:  £10 ppm/*C

= High output compliance: —10V o +18V

= Complementary current outputs

m |nterface directly with TTL, CMOS, PMOS and others
m 2 guadrant wide range multiplying capability

= \Wide power supply range: 4.5V to £18V

m Low power consumpdion: 33 mW at £5V

= Low cost

Dual-In-Line Package

THRESHOLD 1
CONTROL, V(¢

2
QYT =
U_—a

a

gyt —1
MSE E1—5-
5 -2

7

B

pe

U

i COMPENSATION
S Vagri)

1 vaeri

2y

2 65 Lse
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National Semiconductor

m Fast settling output current: 100 ns

® Full scale error: £1LSB

w Nonfneanty over temperature:  =0.1%
m Full scale current arft: =10 ppm/"C

® High cutput compiance: -10V to <18V

-Features :

DAC0800/DAC0802 : 8-Bit Digital-to-Analog Converters

: DAC0800 5,03l aslall 3ilis

- Block Diagram :
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LTI (O L [ ;: ? ¥v in' Iu En

» Complementary current outputs —= |
® Interface directly with TTL, CMOS, PMOS and others Terace = Toor
w 2 quadrant wide range multiplying capablity cexsayt l D RN | GSOP § SN ¢ W | D] | GNRN ) 2
m \Wide power supp’y range:  £4.5V to =18V "m#éi —— l' A'é 3'3' 3_8_ E'A' I_L. 3}' Ié HE o
= Low power consumption: 33 mW at =5V <
® Low cost Vazr o3 p
220 |
-Typical Applications : w } } } } \; } \} }
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