


PORT_A EQU 2000H

PORT_B EQU 2001H
PORT _C EQU 2002H
CONTROL_REG  EQU 2003H
WAIT EQU 20H
DIGIT1 EQU 21H
DIGIT2 EQU 22H
DIGIT3 EQU 23H
DIGIT4 EQU 24H
INPUT EQU 25H
COUNTER EQU 26H
BUFFER EQU 27H
DATA_COS0 EQU 28H
DATA EQU 29H
KEY_TEST EQU 30H
DIGITS EQU 31H
REPEAT EQU 32H
MAX_VAL EQU 35H
KEY_BUFFER EQU 36H
ENTRY EQU 37H
READ_OUT EQU 38H
LOGP EQU 39H

ORG 0000H

ATMP MAIN

ORG 100H
MAIN: SETB EA

SETB ETO

SETB EX1

CLR RS0

CLR RS1

----------------------------------------------------------------------------

MENU_SELECT: MOV DIGIT3,#0H
MOV DIGIT2 #0H
MOV DIGIT1,#0H

ACAILL REFRESH_DISP

MOV AXEY TEST
CINE A#10,CO80 i A=10 SET_COS0

SET_COS0: ACALL BCD2HEX
ACALL BREEZE_BLINK
MOV AKEY_TEST
CINE A #15,3ET_COSO0

MOV KEY_TEST,#0
ATMP MENU_SELECT

COS0: MOV AKEY TEST
CINE A#11,SET_UP_DISP ;A=11 COS0_MEASUREMENT
ATMP COS0_MEASUREMENT




SET UP_DISP: MOV AKEY_TEST
CINE A#12,0FF_RELAY ;A=12 SET_UP_DISP
AJMP SETUP_DISP

OFF_RELAY: MOV AKEY TEST
CINE A#14,PROCESS

MOV DPTR#PORT_A
MOV A#0
MOVX @DPTR,A

AIMP COS0_MEASUREMENT

PROCESS: CINE A#13,MENU_SELECT ;A= 13 COS0 ADJUSTMENT FROCESS
INTAKE: ACALL P1_READ

MOV INPUT,DATA

ACALL HEX2BCD

ACAILL REFRESH DISP

ACALL P1_READ
MOV ADATA COS0
SUBB A DATA

JC RESTORE

ATMP COS50_MEASUREMENT

RESTORE: MOV DPTR#PORT_A
MOV A#00000001B  ;1uF
MOVX @DPTR.A

ACALL SCAN_DELAY

INTAKE2: ACALL P1_READ
MOV INPUT,DATA
ACALL HEX2BCD
ACALL REFRESH_DISP

ACALLPl_READ
MOV ADATA COS0
SUBB ADATA

JC RESTCRE2

AJMP CO30_MEASUREMENT

RESTOREZ: MOV DPTR #PORT_A
MOV A#00000010B  ;2uF
MOVX @DPTR,A

ACALL S3CAN_DELAY

INTAKE3: ACALL P1_READ
MOV INPUT, DATA
ACALL HEX2BCD



ACAIL REFRESH_DISP

ACALL P1_READ
MOV ADATA COSO
SUBB A,DATA

JC RESTORE3

ATMP COS0_MEASUREMENT

RESTORE3: MOV DPTR #PORT A

INTAKEA:

MOV A#00000011B  ;3uF
MOVX @DPTR,A

ACATYL SCAN DELAY

ACALLP1_READ
MOV INPUT,DATA
ACALL HEX2BCD
ACALL REFRESH_DISP

ACALLP1_READ
MOV ADATA COS0
SUBB A,DATA

JC RESTOREA

ATMP CO30_MEASUREMENT

RESTOREA: MOV DPTR#PORT_A

INTAKES:

MOV A#00000101B  4uF
MOVX @DPTR,A

ACALL SCAN_ DELAY

ACALLP1_READ
MOV INPUT,DATA
ACALL HEX2BCD
ACALL REFRESH_DISP

ACALL P! READ
MOV ADATA_COS0
SUBRB ADATA

JC RESTORES

ATMP COS0_MEASUREMENT

RESTORES: MOV DPTR#PORT A’

INTAKEG:

MOV AH#00000110B  ;5uF
MOVX @DPTR,A

ACALL SCAN_DELAY

ACALL P1_READ
MOV INPUT,DATA
ACALL HEX2BCD
ACALL REFRESH DISP

ACALL P1_READ
MOV ADATA_COS0



SUBB ADATA
JC RESTOREG

AJMP CO30_MEASUREMENT

RESTORES: MOV DPTR #PORT_A

INTAKE?:

MOV A#00001100B  ;6uF
MOVX @DPTR,A

ACALL SCAN_DELAY

ACAIL P1_READ
MOV INPUT,DATA
ACALL HEX2BCD
ACAILL REFRESH DISP

ACALLP1_READ
MOV ADATA_COSG
SUBB A DATA

JC RESTORE?

AJMP CO30_MEASUREMENT

RESTORE?: MOV DPTR#PORT_A

INTAKES:

MOV A#00001101B  ;7uF
MOVX @DPTR,A

ACALL SCAN_DELAY

ACALL P1_READ
MOV INPUT,DATA
ACALL HEX2BCD
ACALL REFRESH_DISP

ACALL P1_READ
MOV ADATA_COS0
SUBB A DATA

JC RESTORES

AJMP CO3S0_MEASUREMENT

RESTORES: MOV DPTR#PORT_A

INTAKES:

MOV A#00001110B  ;8uF
MOVX @DPTR,A

ACALL SCAN DELAY

ACALL P1_READ
MOV INPUT,DATA
ACALL HEX2BCD
ACALL REFRESH_DISP

ACALLP1_READ
MOV ADATA _COS0
SUBB ADATA

JC RESTORES

ATMP CO30_MEASUREMENT



RESTORES: MOV DPTR,#PORT_A
MOV A#00001111B

MOVX @DPTR,A
ATMP COS0_MEASUREMENT

COSO_MEASUREMENT: MOV B,READ OUT
ACALL REFRESH_DISP
MOV AXEY TEST
CINE A#15,C080_MEASUREMENT
AJMP MENU_SELECT

SETUP_DISP: MOV INPUT,DATA_COS0
ACALL HEX2BCD
ACALL REFRESH_DISP
MOV AXEY TEST
CINE A#15,SETUP_DISP
AJMP MENU _SELECT

DELAY LOOP: PUSH DPH
PUSH DPL

DEL_LOOP: DECR!1
NOP
NOP
NOP
CINE R1,#0H,DEL_LOOP

POP DPL
POFP DPH

B LT T P Y - SasssnsNwseEEETEen ooy g -

DELAY 38: PUSH DPH
PUSH DPL

MOV R7 #OFH
DEL2: MOV A#OFFH
DEL3: MOV B #0FFH

DINZB,$

DINZ ACC,DEL3

DJNZ R7,DEL2

POP DPL
POP DPH

DELAY 28: PUSH DPH
PUSH DPL

MOV R7 #0FH
DEIA: MOV A#OFH
DELS: MOV B #0FFH

DINZB,3



DINZ ACC,DELS
DINZ R7,DELA

POP DPL
FOP DPH
RET

—— - e m——

DELAY 18: FUSHDPH
PUSHDPL

MOV R7 #02H
DELS: MOV A#0ZH
DEL7?: MOV B,#0FAH

DINZB,$

DINZ ACC,DEL?

DINZ R7,DEL6

POP DPL
POP DPH

BREEZE _BLINK: PUSH DPH
PUSHDPL

MOV REPEAT#03DH
E ACALL REFRESH DISP
DJNZ REPEAT,F

ACALL DELAY 23
MOV REPEAT#0DDH

5 ACALL REFRESH _DISP_OFF
DINZ REPEAT,G

POP DPL
POP DPH

SCAN_DELAY: PUSH DPH
PUSH DPL

MOV LOOP ,#5

LOOP_DEC: MOV COUNTER #255

SCAN: ACALLP1_READ
ACALL REFRESH_DISP
DINZ COUNTER,SCAN
DJNZ LOOP,LOOP_DEC

POP DPL
POPDPH
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CONNECTION DIAGRAMS
Top View .
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474 Semiconductor

LM741/LM741A/LM741C/LM741E Operational Amplifier

General Descriptlon

The LM741 sesies are penecal purpose opetational amplifi-
ers which leature improved performance over Industey stan-
dards kike the LM?09, They are direcl, plug-in repiacoments
lor the 709C, LM201, MC1439 and 748 in most applications.

The ampliliers olfer many lealures which make hoir uppli- .

cation nearly loolpiool: overload prolociion on tho Input and

oulpul, no latch-up when the common moda range Is ex-
ceeded, as well as irsadom from osclllalions,

The LM741C/LMT41E are identical 10 the LM741/LM741A .
sxcepl thal the LM741C/LMT741E have thelr performance
guaranteed ovor & 0°C lo +70°C temperalure iange, In-
stoad of —55"C 1o +125°C.

Schematic and Connection Diagrams (top viaws)

3PN/ DLV LN/VERLNT/ LR LT

v.
* oL ————L\ 01 a1 613
> }}:ou
_ 3 2 BIVERIHG 4
20t = wivi NG
o1 o1 < k3 ]
Ul WAL >
T AAA e
i x 18 .
3K
=t C{ _i(
0 Wpf| m ]
b]ﬂ 15K E: 23
p ]
1{::1 l’ou' i - QUTPUT
_H :: R10
T
r—KOU
N o Q1o N . '/
Q3 an u!:/{ 010
r5c1 ofrsct H :
OFfSCT ML ’ R 9
L1} < &y 7] < <
TR . 3 :::: $
Lv
TLAUWMI =1
Metal Can Package Duai-in-tine or 3.0. Package
we LN .
- ) OFFSET NULL = | 8 f—ne
orrscT WL (1) mv :
IRVERTING INPUT = 2 1=v
INVERTING wPUT(2) } outPuT .
HOH=INVERTING =~ 3 § = ouTPUT
NOH-INVERTING wieuT [3) (Sorrser wut Ul - y
r V4. 8 J=0rrsgr nulL
. TLHIL =2 TLMISIaI-3

Order Numbes LMT41H, LM74 1A,
LM741CH or LM741EH
See NS Package Humher HO8C

Order Number LM741J, LM74TAJ, LMY{1C,
LM741CM, LMTLICN or LM7LIEN
Cew NS Packsge Number JOBA, 4084 or NOBE -

B
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Electrical Characteristics (Note3) (Continued)
Pacsmeler Conditlons LM741A/LMTAIE LMT4O LM741C Units
v Min | Typ { Mex | Min | Typ | Max | Min | Typ | Max
Oulpul Vollago Swing Vg = 220V
R < 10kl 116 X v
Ry 2 2kf} ; 15 v
’ Vg = £ 15V
AL 2 10kN 112 ‘tll ] 212 214 v
R 2 2k 10| £12 10} 213 v
Oulput Short Circuil Ta = 25C . 10 25 a5 25 25 mA
Cuwrrent Tasaw € Ta € Tanax 10 40 ’ mA
Common-Mode Tamw = Ta £ Tanax .
Rojoction Ratlo Rg < 10 kit, Ve = 112V 10 00 70 0o dB
Rg € 5011, Vg = 212V BO .| 85 " dB
Supply Voltago Rojoction | Tamn = Ta = Tapax.
Rato Vs = 120VioVg - £5V y
Rg < 5011 06 | 98 - d8
Rg = 101 i 7 08 77 968 dBé
Transien! Rosponso Ta = 25°C, Unily Gain
Rise Time 0.25 | 0.8 0.3 0.3 7t}
Overshool 60 | 20 6 5 %
Bandwidth {Nd1e 4) Ta = 25°C 04371 1.5 MHz
Slew Reale Ta = 25°C, Unity Gain 0.3 0.7 0.5 0.5 Vips
Supply Current Ta = 25°C _ 1.7 | 28 | 1.7 | 28 mA
Power Consumplion Ta = 25°C g ) g
Vg = $20V ' 80 | 150 ; mw -
Vg = 15V 52 8L 50 85 mw
LM741A Vg = 20V prees i .
Ta ™ Taun 185 mw
Ta = Tasax 138 mw
LM741E Vs = 220V
' Ta = Tasmn 150 i o mW
Ta = Tauax . 150 mwW
. LM741 Vg = 115V .
3 Ta = Taum 60 | 100 mw
! Ta = Tamax 45 76 mw
Sk Mels 1: For ap ol . thase o sl by Savaled based o theimal fsslslance, and ?, max, (lslad unoer “"Absokde Masimum
Rabngs™} Ty = Ta (4,4 Pyl .
Theimsl Raslstance Cardlp {J) DIP (M} HOs {H) 80-3 ll-ll_|
- 0, {hunclion Lo Amblesd] 1orc/w 100 Crw 110"Crw 104 Cny . '
d 8¢ Uuncyon 16 Case) NIA N/A 15°Crw NIA
. Hols 2: For supply vohagus less Mhen 1 15V, Nw sbeckuiu masmawn wghad volaye s sgusl 0 Hw sunply votags,
Nols 3; Uriuss vieersase spoched, ihasd Speciciions apply lor ¥y = 215V, ~88°C ¢ Ty © F128°C (LMTAI/LMISIA). For e LIMT4IC/LMIGIE, e
£ specilicslions sre hnwied 10 0°C & Ty € +70°C.
. Hote & Calcutaied value Wom: BW (MHr) = 0.35/Rise Tinw{ps).
Note §: For mikdary spaciications see RETST41X lor LMY <1 and RETSTAIAX lof LIMZ4 1A, r
Nole §: Yuman body mauel, 1.5 kil In series with 100 pF, .
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8255A/8255A-5
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PROGRAMMABLE PERI’HERAL INTERFACE

. 8255A FUNCTIONAL DESCRIPTION

- Qeneral . F .

The 8255A is a programmable periphara! Intariace (PP
device dasigned for use In (nte® microcompular
systems, Its function |s that of a general purpose VO
companent 10 inlerface peripharsl equipment lo the
microcompuler syslem bus. The functional conligura.
llon of the A255A |3 programmaed by (he aysiem soliware
90 thal normally no external logic is necessary 1o lnler-
face peripheral gevices of slructures,

Data Bus Bulfer

This 3-state bidirectional 8-bit buller is used lo Interface
the 8255A (0 the syslem dala bus, Dats |3 lransmilled or
recelved by he bullar upon execullon of input or aulpul
Inatructions by the CPU, Conlrol words and stalus Infor-
mallon are also lransfesred ihrough (ha dala bus bulfer,

(RD)

Read. A “low" on (his Inpul pin snables the B255A lo
send the dala or slalus information 10 tha CPU on the
dala bus, In essance, Il allows the CPU to “read lrom"
ihe B2S5A. |

(WA
Write, A “low"™ on this Input pin enables the CPU 10 wrile
data of control words Inlo the B255A,

(Ag and Ay) .
Port Selec! 0 and Port Select 1. These input signais, In
conjunctlon with the AD and WA Inpuls, ¢ontrol the
selaction of ona ol Ihe thrae porls o¢ Iha conlrot word
regisiers. They are normally connecled o Lhe fleasi
signilicant bils ol Ihe address bus (Agand A,).

Read/Write and Cantrol Logle Ay | Ag | RD | WA | €3 | INPUT OPERATION (NEADI
The function of this block It to manage all of the Internal [ [] [] 1 0_| _PORT A = DATA DUS
and extemnal transfers of Loth Data and Control or Status LF ) o ! 0 | POAT R~ DATA OUS
words, It accapts Inputs from the CPU Address and Con- ! ] 2 L g :‘?::f;ol::::::;:
tral butses snd in turn, ltwes commands to both of the (WAITE)
Contral Groupt. o | o 1 0 0 | DATABUS - FOAT A
2 | 1 ) o 0 | _DATABUs=FfONT 8
(@ ] [ 0 | OATA 8US = PORYT C
- ¥ ] Q@ | DATA BUS = CONTROL
L DISABLE FUNCTION
§55) : x| x ] X | x f _t_ | DATAOUS=3-STATE
Chip Salec!. A “tow™ on this inpul pin enabiles the com- ! 0 0 | 'LLEGAL CONDITION
municlion balween the 8255A and the CPU. x X 1 1 ] DATA AUS = 3.5TATE
k3 ' : B
= o @:J g
=] T
1 fwm ivas e
L
) = D
0 e g Duphea Bt 8 ol A —1
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et
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Figure 3. 8255A Block Dlsgram Showling Data Bus Buffer and Read/Virite Contral Loglc Functians
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Absolute Maximum Ratings

I HllluryIAni'olpacc speciiied devices are required, pleass contact the Natlonal Semiconducior Sales Ollie
Distributors for avallabliity and specliicallons.

LM741/LM741A/LM741C/LMT741E

{Note 5} .

LM741A LM741E LMyt LM7e1C

Supply Voltage 22v 122V ° t22V tiav

Power Dissipation (Note 1) 500 mW 500 mW 500 mW 500 m\fV

Dillerential Inpul Vollago . 330V a0V 130V $ 30V

Inpu! Volisge (Nole 2) ) 115V t1sv ' 15V 15V
Output Shon Circuit Duration Conlinuous Continuous Cantlnuous . Continubus
Oparaling Temporaturo Rango -55'Cto +125°C 0'Ct1o +70°C ~55'Clo +125°C ¥ Ug o « 707t
Slorage Temperalure Rango -65'Clo +150°C ~85'Cto +150°C ~-65°C lol+ 150°C -55'9 fo +15
Junction Tompaeratura 150°C 100°C | 150°C : 1op°c
Soldoring Intormation B .

. N-Packago (10 soconds) 260°C 260°C 260°C 260°C
J- or H-Package (10 soconds) 3J00°C 300°C J300°C 300°C
M-Package '

Vapor Phase (60 seconds) 215°C 215°C 215°C 215°C
Inlrared (15 ssconds) 215C 215°C 215°C . 215C
Sue AN-450 “Suriace Mounting Moihods and Thels Eltacl on Product Rotiability” for othor methods of soldering
surface mount devices, %
ESD Tolerance (Nols 8) 400V 400V 400V 400V
Electrical Characteristics (note3)
Paramaeler Condiions LM743A/LMT4SE L3 LMTA1G
Min | Yyp{ Max | Min | Typ | Max | Min | Typ | Max
Input Offsat Voltage Ta = 25°C " i
. Rs £ 10kN 2 1.0 5.0 2.0 8.0
‘Rg £ 500N 08 | 3.0 i
Tamid € Ta £ Tamax :
Rs < 50N 40 :
Ag < 10k 8.0 1.5
Average Inpul Oliset 15
Voliage Drlit
Input Ollsel Voltage Ta = 25°C,Vg = 220V
Adjusimani Range 10 t15 ti5
inpul Ollset Current Ta = 25C 3.0 30 20 | 200 20 | 200
Tawits £ Ta € Tamax 70 85 | 500 300
Avarage inpul Oftset 0.5
Currant Drity :
inpul Bias Current Ta = 25°C 30 | eo 80 | 500 80 | 500 .
Tamin = Ta £ Tanax 0.210 1.5 0.8
. Input Resistance Ta = 25°C, Vg = 20V 1.0 | 6.0 03 | 2.0 03 | 2.0
Tasain S Ta £ Tamax. 05 .
Vg = 120V ) -
Inpul Voltage hanoa Ta = 26°C 12| 213
- Tamine £ Ta £ Tanax 12| £13
Large Signal Voltage Gain | T, = 25°C, R 2 2 kft
Vs = 220V,Vg = 115V | 50
Vg ~ 1 15V,Vg = 210V 50 | 200 20 | 200
Tamin = Ta < Tagtax,
RL z 2ki}, .
Vg = 120V,Vg = $15V | 22 d
Vg ~ 115V,Vg = $£10V 25 15
Vs~ t5V,Vo = 22V |.10

a tnn
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8255A/ 8255A-5
PROGRAMMABLE PERIPHERAL INTERFACE

] MCS-QST“ C&mpntlblo 8255A-5 . = Dirsct Bil Set/Reset Capabllity Easing
4 24 Iirbgrammablu' 1O Pins Conlro! Applicatlon Interface
J n Completely TTL Compatible = 40-PIn Dual In-Line Package

4" » Fully Compatible with Intel® Micro-
" processor Familles

= Improved TIming Characteristics = Improved OC Driving Capability

= Roduces System Package Count

The Intal® B255A le 8 peneral purpose programmable IO device designed fof use wilh Inlel® microprocessors, I has
24 O pins which may be individually programmad in 2 groups ol 12 and used In J major modes ol operation. In the first.
mode (MODE 0), sach group ol 12 WO pins may be programmad In sels of 4 to ba Input or output. In MODE 1, the second
mode, sach group may ba programmad (o have B lines of input or oulpul. Of the remaining 4 pins, 3 are sed for hand- -

+ shaking apd Interrupl controt signals. Tha third mods of oparation (MODE 2) Is a bigirectional bus mode which uses §
ilned for a bidirectional bus, and S lines, borrowing one Irom the other group, fof handshaking.
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B255A /8255A-5

PROGRAMMABLE PERIPHERAL INTERFACE

(RESET)

Resel A “high on this Inpul clears the conlrol register
ind sll poris (A, C, C) sre 3l 10 the Inpul moda,

& ° L

Group A and Group B Conlrols

Tha functional conligurallon ol each porl is program-
med by lhe aystama sollware. In essaenca, the CPU “oul-

- puls”™ a control word to tha B255A. The conlrol word con-

talns Information such as “mode™, "bil sal”, "bil resel™,
tic., thal Initlatizes tha funcilonal conliguration of the
1255A. .

Each ol the Control blocks {Group A and Group B) accepts
“commands™ (rom the Read/Write Control Logic, receives
“control words' Irom the internal dats bus sl e the
proper commands to Its associated ports,
Control Group A = Port A and Port € upper (CT-C4)
Conitrol Group B = Port 0 and Port C lower {C3-CO}

The Control. Ward Register can Only be writien into, No
Read operation of the Control Ward Register it allowed.

Parts A, B, and C

The B255A conlains thrae B-bil ports (A, 8, and C). All
can be conligured In a wide varisty of functional charac-
tarislics by the system soilware bul each has lis own
spacial (satures or “personalily” 1o luriher enhance the
power and {lexibiiily of the 8255A,

.

Port A, One 8:-bil dala oulpul latchvbuller and one B:bI
dals input lateh, -

Port B, One 8-bil data Inpulioutput laich/bullar and one
8-bil data input buller,

Port C, One 8-bI1 dala outpul latctvbuller and onae 8-bll
data Input bulier (no lalch for inpul). This port can be
divided Inlo lwo 4:Bil ports undet Iha mode conirol,
Each 4-bil pori conlains a 4-bit latch and It can be used
for ihe control signal outputs and sislus signalinpuls In
conjuncilon with poris A and B,

PIN COMFIGURATION
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Figure 4. 8225A Block Diagram Showlag Group A and

Group B Control Funcllons
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