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program counter;
uses crt,graph,graflk-
var E,F,G,V}W : real;
pilih : char;
done : boolean;

dtx:stringfl0];
const portdA = $300;
portB = $301;
portC = $302;
portD = $303: ...
procedure hitungl;
begin
port[$303] = $93;
port[$302] := $80;
port[8302] := §0;
port[§303] := §9b;
delay (500) ;
E := port[$300];
F := port[$301],
G := port[$302];

V := 32768*%E+256*F+G;

W i= V/0.262;
settextstyle(smallfont horlzdlr,G),
str(w:10:5,dtx);

outtextxy(getmaxx - 200 200 dix};
end;

1I

proceduie'hifunQQ;

begin

port [$303] := $93;
port[8302] := $80;
port [$302] := $0;
port[$303] := $9b;
delaY(SOU);

E := port[$300},
F port[$301],
G := pqrt{$302],
V

= 32768*E+256*%F+G;
W := (V/0.262)/1000;
settextstyle(smallfont horlzdlr,6),
str(w:10: 5,dtx);
outtextxy(getmaxx - 200, 200,dtx),
end; |

procedﬁre hitung3;




begini

port[$303] := $93;
port[$302] := $80;
port[$302] := $0;
port{$303] := $9b; h
delay(500);

E := ﬁort[$300];
F = port[8301];
G := port[§302];

V := 32768*E+256+F+G;

W o:= (V/0.262)/1000000;
settextstyle(smallfbnt horlzdir,G),
Str(W:10:5,dtx); -
outtextxy{getmaxx - 200, 200,dtx);
end;

procedure tampil;

begin

buka; |

rectangle(0,0,630,400);

rectangle (60,60,575,20) ;

rectangle (60,370,575,350) ;

settextstyle(smallfont, horizdir,8);:
settextjustify(centertext,righttext);

outtextxy(getmaxx le 2, 30,'PENGUKUR FREKUENST DI KONTROL
PC')r

settextstyle(smallfont,horlzdlr,S);m_

-outtextxy (getmaxx div 2, -350,'H. (Hz) K (KHz) M (MHz) EsC
(QUIT) ') ;

outtextxy(getmaxx div 2, 369, 'RAHENDRA J 401910656');

end;

procedire menu;
begin
done := false;
pilih ?" readkey;
repeat
begin
case pilih of
#104 : begin

‘ outtextxy(getmaxx div 3, 200, 'FREKUENSI TERUKUR
(HZ) ') ; - -

- hitungl;
repeat unt11 readkey = #27;

. end;
#107 : begln

! outtextxy(getmaxx div 3, 200,’'FREKUENSI TERUKUR
(KHZ) ') ;

i hitung2;:




repeat until readkay = #2275 -

end;
#109 : begin

outtextxy(getmaxx div 3, 200, 'FREKUENSI TERUKUR

(MHZ) ') ;
hitung3; .
repeat until readkey =
end;

#115 : begin’

" menu;
end;

end;

end;

until readkey=#27;

end;

begin |

tampil;

menu;

tutup;

end.

unit grafik;
interface - .
uses

cxrt ,graph;
procedure buka;
procedure tutup;

implementation
procedure buka:

var :
gd,gin,errorcode:integer;
begin. | '

gd :=vgalo; }
initgraph (gd,gm,"’);

 errorcode := graphresult;

if errorcode <> grok then halt:
end; ‘

procedure tutup;
begin : '
closegraph;

end; ‘

end.

#27;




CD4020BM/CD4020BC
CD4040BM/CD4040BC
CD4060BM/CD4060BC

General Description

Tho CD4020BM/CD40203C, COL080BM/COMOB0EC wra
14.siage rippia carry binary counters, and the CDAD4OBM/
CD4040BC is & 12-stags rippla cary binary counter. Tha
catnters are advenced ons count on iha nagative ransition

by a logical “1" al the reset input independent of clack.

yNational Semiconductor

14-Stage Ripple Carry Binary Counters
12-Stage Ripple Carry Binary Counters
14-Stage Ripple Carry Binary Counters

of sach clock pulse. The counters are reset to the zero stata -

February 1888

Features
u Wide supply voltage range 1.0¥ to 15V
w High notsa immunity 045 Vo {typ.)
u Low powsr TTL Fan out of 2 driving T4L
sampalibiity or 1 driving T4LS

m Medium spaed opertion 8 MHz {yp. at Vpp = 10V
N Schmilt irigger cloek input

Connection Diagrams
‘ " Dualin-Line Package
CD40200M/CD4020BC
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Dual-in-Line Package
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Order Numbwer CD40208, CD40408 or CO4000B
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DC Electrical Characteristics 40xa@c iNote 2) (Continued)

Symbel Parameter Conditians —4rc +25C F85C  units
: HWin | Max | Min Typ | Max | Min | Max
Vou | Migh Lavsl Output Vollage| Vog = 6V 495 485 | & 485 v
| Voo = 10V 9.85 205 | 10 2.95 v
; Vop =~ 15V 1495 14.85 15 14.85 v
ViL  [LowlevallnputVoltage |Vpp = BV, Vo = 0.5¥ or 4.5V 15 2 | 15 15| Vv
: Voo = 10V, Vg = 1.0Vor 90V 3.0 4 3.0 .0 v
: vpn = 1BV, Vg = 1.6V or 18.5V 4.0 s 4.0 40| v
Vi |HighLevel Input Voltage | Vpp = 5V, Vo — 0.5Vardsv | 98 a5 | 3 95 v
| Voo = 10V, Vo = 1.OVor9ov | 7.0 7.0 8 7.0 v
Vpp = 15V, Vg = 1.5V or 13.5V| 11.0 1.0 2 11.0 v
oL Low Level Output Current | Vpg ™ &Y, Vig = 0.4V 052 0.44 | 0.88 0.88 mA
f (Sea Nota 9) Vpo = 10V, Vp = 0.5V 19 t1 | 228 08 mA
Vpp ™ 16V, Vo = 1.5V .8 20 | ae 24 mA
loy  |Migh Level Guiput Curent| Vo = 8V, Vo = 4.8V -0.52 -0.44| —088 -038 mA
: (Soe Nota 3) Vpp = 10V, Vg = B.SV -13 =11 —2.25 -0.9 mA
Vop = 15V, Vg = 13,5V -3.6 —-30| -88 ~24 mA
I Inptt Current Vpg = 15V, Viy = OV 0.90 10 5| oso 10| xA
: Vop = 15V, Viy = 158Y .50 10 5 | 090 0 | uA
AC Electrical Characteristics® cDs020BM/CD4020BG, CD4040BM/CD40408C
Tp = 25°C, Cy = 50 pF, AL = 200k §; = Y = 20 ns, unless otharwisa noted
| Symbol Parameter Congttions Min Typ Max Units
prL 1 tPLHY Propagation Delay Time to Qy Voo = 5V 250 350 ns
‘ Vpg = 10V 100 210 r
Voo = 15V 75 150 ns
terLitein Interatage Propugation Delay Time Vop = 5V 150 330 ns
: from Qs 10 Qp 1 Vop = 10V 80 125 ns
\ Yop = 15V 45 90 ns
trrLs e Transition Time Voo = 5Y 100 200 ns
; Vpo = 10V 50 100 ns
Vpg = 18V 40 80 ns
Iy tant Minimum Clock Pulse Width Vpp = 5V 125 335 ns
Yop = 10V 50 125 ns
Ypop = 15V 4D 100 na
ol e Maximurn Clock Risa and Fall Time Vpp = 5V No Limit ns
i Vop = 10V No Limit ns
: Voo = 15V No Limit ns
oL Madmum Clock Fraquency Voo = 5V 1.5 4 MHz
: Voo = 10V 4 10 MHz
Voo = 15V & 12 MHz
jlpHun] Resat Propagation Delay Voo = 5V 200 450 ny
: VUD - 10V 10C 210 na
Vpg = 15V 80 170 ng
N Minimum Reest Pulsa Width Voo = 5¥ 200 450 na
{ Voo = 10V 100 210 na
Yoo = 15V 80 170 ns
Cin Average Input Capacitanca Any Input 5 75 pF
Cpd Power Diasipation Capacitanca 50 pF

*AC Pacatnotors are guacartioed by DG tomeiebed testing.




Schematic Diagrams
! CDM0208M/CDA020HC Schematic Dlagram
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General Description

Tha DM54/74121 is a moncetshle multivibrator featiring
bath pasitiva and negative edga triggaring with compleman-
tary cutputs. An internal 20 timing roaistor iy provided for
dasign convanienos minimizng component count snd lay-
out problams. This device can ba usad with & single external
capacitor. Inputs (A} ara active-low trigger transition inputs
and input (2) is an active-high iransition Schnitt-trigger in-
put that aliows [ittec-iras triggering from lnputs with tran.
silion rates as slow a3 1 volt/sacond. A high mmunity fo
Ve noisa of typically 1.5V is also provided by intemal cir-
cuitry at the input staga.

To obtain optimum and trauble free oparation please raad
operating rulas and NSC one-shot application notes careful-
i and obsarve recommendationa.

Features
m Triggered {rom active=high transition or netive-low trane
- sition inpits

| = Variatie pulsa wicth irom 30 ns to 28 seconds

ﬁNan'onal Semiconductor

Jurie 1689

54121/DM54121/DM74121 One-Shot with
Clear and Complementary Qutputs

Jitter fraa Schoitt-lrigger input

Excellent noise immuwity typically 1.2v

Stable pulsa width up o $0% duly cycle

TTL, DTl ¢compatibla

Compersatad for Vexs and termperature vaniations

Input ciamp diodes

Allsrnaie Miitary/Asrospaca cdavice (54121) ia avall-
able, Contect a Nationa) Semiconductor Safes Qifice/
Distributor for apacifications,

Functlcnal Description

The basic outpul pulae width is detarmined by selecticn of
an intemal rasistor Ryyy or an extomal rasistor (Ry) sad
capacitor (Cx). Onoe triggerad the output pulse width is in-
dependent of further transitions at the inputs and is a func-
tion of the timing componanty. Puige width can vty from a
law nanc-saconds to 25 saconds by choosing appropriata
Ry and Cy combinations. Thers are thraa triggar inputs from
tha davics, two negative edge-triggarng (A) inputs, one pes.
itive adge Schmitt-triggsriag (B} input.

Connection Diagram

Dual-ln<Line Package

REXT/
Vog NC NG CEXT Cpxt Mnr NC
fo Lis Joz f10 oo o e
A

YYy

31

el

T I I P O OO
NG A A2 B a GND
TUF/a33a-1
Order Number 54 1210MQDB, 54121FMQE,
DM54121J, DM54121W or DM744210
Gee NS Package Number J14A, N14A or W14B

1]

o1

Functlon Table

Inputs Outputs
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= Can Ba Sthar Low or High
— Positive Going Trrsiton
= Nepative Guing Transition
— A Positive Puico
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ﬂNa.tioual Semiconductor

DM74L5393 Dual 4-Bit Binary Counter

General Description

Each of these monolithic circuits contains eight mastac
slave flip-Tiops and addtional gating o implamant two indi-
vidual four-bit counters in A singla package. The 'LS363
comprisas two independent four-bit binery counters sach
having & clear and a cloek input. N-bit binasy counters can
ba implamentad with sach package providing tha capability
of divide-by-258. The LSSS3 has parallel outputs from euch
countar stage 30 that any submultiple of the input count

June 1889

Features

u Pual varsion of the papulac 'LS93

u 'LS393 dual 4-bit binary counter with indvidual clocks

u Diract clear for asch 4-bit counter

m Dual 4.bit varsions can significanily mprova system
densities by raducing counter packags count by 50%

m Typical maximum count frequancy 85 MHz

m Bufierad outputs reduce possibiiity of coltacior commu-

tragency is avaiable jor system-timing signals. tation
Connection Diagram Function Tahle
Count Sequance
Dual-In<L.Ine Package {Each Counter)
OUYPUTS
. Count Outputs
veo th  CLEAR 203 20g 20¢  20p Gp Qe Qg Qa
' 1] L L L L
14 13 12 11 10 [ B 1 L . N H
0a [ ac Ao 2 L L H L
CLEAR A 3 L L H H
" < L H L L
" 5 L H L H
8 L H H L
7 L H H H
L a H L L L
] H L L H
e I 10 H L H L
1l H L H H
0, qQ Q
I— p__ S8 12 | w H L L
: 1 I 2 3 4 & € T 12 H H L H
1 14 H H H L
1A 1 0, g Qg 1Qp OND 15 H H H H
CLEAR

TUFI634-1 L = Low Logic Levad

Order Number DM74L53838M or DM74L5383N
See NG Package Humber M14A or N14A

H = High Logic Luvml

L-IY PO TUEIHA

AL A Yk Pnbed UL, 8. A,

lajunog Areulg ug-y fend £6£S1rZNG




Absblute Maximum Ratings iow)

If Miftary/Aerospace spaciilad devices ars raquired,
plaase contact the National Gemiconducior Sales
Office/Distribuiors for avaliablity and apecifications.

Note: 7ha “Absoiute Maxinin Ralings” are thoss vekies
bayond wivch the sataly of the dovice cannol ba guaran-
ledd, The device shoukt nol be operated at these knitt. The

Supply Voitage w paramatic vaiies defined In the “Electical Charachenatics”
Input Voltaga faliia gra ot guarantsad at the ahsolia mexdmim g,
Cleat " The Rm&dﬂm@gwmﬂm
ren 55V tha condifons for actval dewce ogergtion.
Operating Fras Alr Temperatura Renge
DM74LS o'Co +70'C
Storags Temperature Range -B5Clo 150G
Recommended Operating Conditions
Symbiol Parameter DM74LE33 Units
Min Nom Max
Voo Supply Valings 476 5 6.25 v
Vig | High Lavel Input Vollaga 2 v
Vi Low Level input Voltage 0.8 v
o | High Level Gutput Current 0.4 mA
laL | Low Level Qutput Cucrent 8 mA
ok | Clack Fraquancy (Note 1) 0 25 MHz
oK Clotk Frequency (Note 2) 0 20 MHz
tw fules Width (Note 7) A 20 s
; Claar High 20
tReL ¢ Cloar Aslaage Time (Notes 3& 7) 254 ng
A Fraa Air Cpecating Temparature o 70 C

Eleciﬁcal Characterlstics ovar racommanded operating frea air tamperature ranga (Unlass othewisa noted)

Symbo] Parameter Condltlans ] ("m 4 Hax Units

v f Input Clamp Voltags Ve ™ Min, )| = —18 mA 1.5 v

VoH High Level Qutput Voo = Min, loy = Max
Voltaga Vi = Ma, Vi = Min bl 3.4 M

VoL Low Level Quipit Voo = Min, In, = Max 0.85 0.5
Voltaga ViL = Max, Vi = Min i v

lor = 4mA, Voo = Min 0.25 0.4

h Input Current @ Max Voo = Max, Vi = TV Claar 0.1 nA
Input Voitage Vo = Max, Vi = 5.5V A D.2

™ High Leval Input Voo = Max, V= 27Y Clear 20 o
Curerd A 40

I, Low Level Input Voo = Max, Vi = 0.4Y Clear 0.4 mA
Currart A 1.8

Ios Short Cireuit Ve ~ Max - —100 ma
Output Currant {Note 5) 20

Ice Supply Current Voo = Max (Note 6) 15 28 mA

Ngl 1; G = 15 pF, A — 2k0), Ty = 25°C pad Vg = 5V,
Nole & G = SIpF, Ry = 2k01, Ta = 2¥Cand Yeg = 5%
Nolz & Tha symbol | L) indicetes that the faling odge of the cloa pulw i Lued for mfamnca,
Make & All typicals are ot Vpry = BY, Tp — 29°C.
Mote &Mmmmumwlmdh-m ot u timw, 3y e dureton shoclt not meoeed one second.

Mate & I is mewsred with il outpute apmn, both CLEAR inputs groundad following monmeniary connoction o A5V, and wll otrwr inputs proundec.
Mate Tt Ty — 25°G, and Ve = 5V




‘Switching Characteristics atvec ~ 5vand Ta = 25°C (Se0 Section

1 ior Test Wavaforms and Outout Load)

: R = 2k
 symbol Parameter From(input) Cy = 15 pF CL = 50pF Units
‘ Te (Gutput) ™ Max Min Max
T Mudmurn Clock Alo 25 20 MHz
; Frequency Qu
Dty Propagation Datay Tima Ato 54
a Low to High Level Output Q 2 e
| el Propagation Dalay Time Ato 0 "
i High 10 Low Level Output Qa e
i pLH Propagation Delay Time Ato 80 87 ns
i Low to High Leved Quiput Qp
C oL Propagation Delay Time Ato . o7 ns
High to Low Leve! Qutput Qp
ClpHL Propagation Delay Time Claarta 89 5 s
| High 1o Low Level Quiput Ay Q
'Loglc Dlagram
‘ 'LE893
{3, 11
oy } gu'rpur
1.13) A
IHPUT A+ T
CLEAR :
I
{4, 10,
o } ggwur
[5 Y.
CLEAR
—
(5.9
| oc gtémr
T
CLEAR
— 5
- {g. 8] ggrpur
[> T
CLEAR
CLEAR (2 mD .

wPUT

TU/F/8434-2




@ MOTOROLA l

DUAL DECADE COUNTER;
DUAL 4-STAGE
BINARY COUNTER

The SN54/74L5380and SN54/74L5393 each contain a pair of high-speed
4-stage ripple counters. Each half of the L8390 is partitioned into a
divide-by-two section and a divide-by five section, with a separate clockinput
for each section. The two sections can be connected to count in the 8.4.2.1
BCD code or they can countina biquinary sequence to provide a square wave
(50% duty cycle) at the final output.

Each half of the L5393 operates as a Modulo-18 binary divider, with the last
three stages triggered in a ripple fashion. In both the LS390 and the LS383,
the flip-flops are triggered by a HIGH-to-LOW transition of their CP inputs.
Each half of each circuit type has a Master Reset input which responds to a
HIGH signal by forcing all four outputs to the LOW state.

= Dual Versions of L5290 and L5293

L5390 has ‘Separate Clocks Allowing +2, +2.5, +5

Individuat Asynchronous Clear for Each Counter

Typical Max Count Frequency of 50 MHz

Input Clamj_: Diodes Minimize High Speed Termination Effects

. CONNECTION DIAGRAM DIP (TOP VIEW)

| SN54/74LS390
Voo CPgl MR Qp OPy Q1 G O3

[i] [l [l [51 [] [ri] [o] [5]

NOTE:

The Ratpak version

has the same pinouts
(Connection Diagram) as
the Dual frt-Line Package.

 SN54174L5393
Voo CP MR Qo o

Q Q3
[a] [5s] [zl [nf [r0] [o] [e]

SN54/74L.8390
SN54/741.S393

DUAL DECADE COUNTER,;
DUAL 4-STAGE
BINARY COUNTER

LOW POWER SCHOTTKY

> J SUFFIX
li CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

/ D SUFFIX
; B\ﬁi s50IC
1

CASE 751B8-03

( J SUFFIX
Illi CERAMIC

CASE 632-08

PLASTIC
CASE 846-06

1
g W N SUFFIX
1

/ D SUFFIX
4\¢ solc
1

CASE 751A-02

ORDERING INFORMATION

SNSALSXXXJ . Ceramic
SN74LSXXXN  Plastic
SN74LSXXXD SOIC .

FAST AND LS TTL DATA

51




SN54/74L.S390 ¢ SN54/741.S393

PIN NAMES LOADING (Note a)
. HIGH - Low
CP Clock {Active LOW going edge)
_ Input to +16 (LS5393) 0.5U.L. 10UL.
CPp Clock (Active LOW going edge)
. Input to +2 (LS380) 05UL. 1.0UL.
CP¢ Clock {Active LOW going edge)

Input to +5 (LS390) 05 UL, 1.5UL
MR Master Reset (Active HIGH) Input 05U.L. Q25UL.
Qp-Q3 Flip-Flop outputs (Nots b) 10 UL, S(25 UL

NOTES:

2) 1 TTL Unit Load {U.L) = 40 pA HIGH/.6 mA LOW
b} The Output LOW drive factor Is 2.5 ULL. for Military (54) and 5 LLL. for Commercial (74)

Temperature Ranges,

FUNCTIONAL DESCRIPTION

Each half of the SN54/74L8393 operates inthe Madulo 16
binary sequence, as indicated in the -+ 16 Truth Table. The first
flip-flop is triggered by HIGH-to-LOW transitions of the CP
input signal. Each of the other flip-flops is triggered by a
HIGH-to-LOW transition of the @ output of the preceding
flip-flop. Thus slate changes of the Q outputs do not occur
simultaneously. This means that logic signals derived from
combinations of these outputs will be subject to decoding
spikes and, therefore, should not be used as clocks for other
counters, registers or flip-flops. A HIGH signal on MR forces
all outputs to the LOW state and prevents counting,

Each half of the LS390 contains a +5 section that is
independent except for the common MR function. The +5

section operates in 4.2.1 binary sequence, as showninthe +5
Truth Table, with the third stage output exhibiting a 20% duty
cycle when the input frequency is constant. To obtain a +10
function having a 50% duty cycle output, conpegt the input
signal to CP4 and connect the Q3 output to the CPg input; the
Qg output provides the desired 50% duty cycle output. If the
input frequency is connected to CPg and the Qg output is
connected to CP, a decade divider operating in the 8.4.2.1
BCD code is obtained, as shown in the BCD Truth Table. Since
the flip-flops change state asynchronously, logic signals
derived from combinations of L5380 outputs are also subject
to decoding spikes, A HIGH signal on MR forces all outputs
1.OW and prevents counting.

SN54/74L5390 LOGIC DIAGRAM (one half shown)

cPy
3 l 5
{1 0
K cP J K CP J K cP J J ke
Co Q Cp Q Co Q o Q
MR | [>a
Q & Q Q3
SN54/741.5393 LOGIC DIAGRAM {one half shown)
: Kco J K cP J K P Ko J
‘ g c ¢
Cp Q i) a D Q |’< D a
MR [ol
Qo Q4 Q2 Q3

FAST AND LS TTL DATA

5-2




intal.

82C55A

CHMOS PROGRAMMABLE PERIPHERAL INTERFACE

m Compatible with all intel and Most
Other Microprocessors

[ | High Speed, “Zero Wait State”
Operation with 8 MHz 8086/88 and
80186/188

m 24 Programmable I/0 Pins
# Low Power CHMOS
m Completely TTL Compatible

m Conirol Word Read-Back Capability
m Direct Bit Set/Reset Capability

m 2.5 mA DC Drive Capability on all 1/0

Port Outputs

H Available In 40-Pin DIP and 44-Pin PLCC

m Available in EXPRESS
— Standard Temperature Range
- Extended Temperature Range

The?tntel B2C55A is a high-performance, CHMOS version of the industry standard 8255A general purpose
programmable /0 device which is designed for use with afl Intel and most other microprocessors. It provides
24 1/0 pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation.

TheB2CS5EA is pin compatible with the NMOS 8255A and 8255A-5.

In MODE 0, each group of 12 I/O pins may be programmed in sets of 4 and 8 to be inputs or outputs. In
MODE 1, each group may be programmed to have 8 lines of input or output. 3 of the remaining 4 pins are used
for handshaking and interrupt contral signals. MODE 2 is a strobed bi-directional bus configuration.

The B2C55A is fabricated on Intel’s advanced GHMOS Ill technology which provides low power consurnption
with performance equal to or greater than the equivalent NMOS product. The B2C58A is available in 40-pin
DIP and 44-pin plastic leadad chip carrier (PLCC} packages.
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Figure 2. 82C55A Pinout
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Table 1. Pin Description
ngbol Pin Number Type Name and Function
: Dip PLCC
PA3_ o 1-4 2-5 I/D | PORT A, PINS 0~3: Lower nibble of an 8-bit data output latch/

‘ buffer and an 8-bit data input latch.

RD! 5 6 ! READ CONTROL: This input is low during CPU read operations.
CS 5 6 7 | CHIP SELEEI s A Ioign this inp_y_g__ enables the 82C55A to
respond to RD and WR signals. RD and WR are ignored

‘ otherwise.

GND 7 8 System Ground
Ai_p 8-9 9-10 | ADDRESS: These input signals, in conjunction D and WR,

: control the selection of one of the three ports or the control

word registers.
Ay Ag | RD | WR | CS | Input Operation {Read)
0 0 0 1 0 Port A - Data Bus
o 1 o) 1 o Port B - Data Bus
1 0 0 1 0 Port C - Data Bus
1 1 0 1 0 Control Word - Data Bus
Output Operation (Write)
0 0 1 0 0 Data Bus - Port A
o) 1 1 0 0 Data Bus - Port B
1 o 1 0 0 Data Bus - Port C
1 1 1 0 o Data Bus - Control
Disable Function
X X X X 1 Data Bus - 3 - State
‘ X X 1 1 0 Data Bus - 3 - State
PCy.a 10-13 | 11,13=-15{ /O |PORT C, PINS 4-7: Upper nibble of an 8-bit data output latch/

1 buffer and an 8-bit data input buffer (no latch for input). This port
can be divided into two 4-bit ports under the mode control. Each
4-hit port contains a 4-bit latch and it can be used for the control
signal outputs and status signal inputs in conjunction with ports

‘ AandB.

PCo.3 14-17 | 16-19 170 | PORT C, PINS 0-3: Lower nibble of Port C.
PBy.7 18-25 | 20-22, I/Q | PORT B, PINS 0--7: An 8-bit data output latch/buffer and an 8-

: 24-28 bit data input buffer.

Vegi 26 29 SYSTEM POWER: + 5V Power Supply.
D7_¢ 27-34 | 30-33, 1/0 | DATA BUS: Bi-directional, tri-state data bus lines, connected to

i 35-38 systermn data bus.

RESET 35 39 i RESET: A high on this input clears the control register and all
: ports ars set to the input mods.
WR 36 40 i | WRITE CONTROL: This input is low during CPU write

| operations.

PA7.a 37-40 | 41-44 170 | PORT A, PINS 4-7: Upper nibble of an 8-bit data output latch/

3 buffer and an 8-bit data input latch.

NC 1,12, No Connect
; 23,34
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82¢55A FUNCTIONAL DESCRIPTION

General

The B2C55A is a programmable peripheral interface
device designed for use in intel microcomputer sys-
tems. lts function is that of a general purpose 1/0
component to intarface peripheral equipment to the
microcomputer system bus. The functional configu-
ration of the 82C55A Is programmed by the systemn
software so that normally no external logic is neces-
sary to interface peripheral devices or structures,

: Dat# Bus Buffer

This:3-state bidirectional 8-bit buffer is used to inter-
face: the 82C55A to the system data bus. Data is
transmitted or received by the buffer upon execution
of input or output instructions by the CPU. Control
words and status information are also transferred
through the data bus buffer.

Read/Write and Control Logic ‘

The function of this block is to manage all of the
internal and external transfers of both Data and
Control or Status words. It accepts inputs from the
CPU:Address and Control busses and in turn, issues
commands to both of the Conlrol Groups,

Group A and Group B Controls

The functional configuration of each port is pro-
grammed by the systerns seftware, In essence, the
CPU:"*outputs™ a control word to- the B2CS5A. The
control word contains information such as “mods”,
“hit set”, “bit reset”, etc., that initializes the func-
tional configuration of the B2C55A.

82C55A

Each of the Gontrol blocks {Group A and Group B)
accepts “commands” from the Read/Write Control
Logic, receives “control words” from the internal
data bus and issues the proper commands to its as-
sociated ports,

Control Group A - Port A and Port C upper (C7-C4)
Control Group B - Port B and Port C lower (C3~-C0}

The control word register can be both written and
read as shown in the address decode table in the
pin descriptions. Figure 6 shows the control word
format for beth Read and Write operations. When
the control word is read, bit D7 will always be a logic
1", as this implies contro! word mode information.

Ports A, B,and C

The B2C55A contains three 8-bit ports (A, B, and C).
All can be configured In a wida varlety of functional
characteristics by the system software but each has
its own special features or “personality” to further
enhance the power and flexibility of the B2C58A,

Port A. One 8-bit data output latch/buifer and ona
8-bit input latch buffer. Both "pull-up” and "pull-
down" bus hold devices are present on Port A,

Port B. One 8-bit data input/output latch/buffer.
Only “pull-up” bus hold devices are present on Port
B.

Port €. One 8-bit data output latch/buffer and ons
8-bit data input buffer (no latch for input). This port
can be divided into two 4-bit ports under the mode
control. Each 4-bit port contains a 4-bit latch and it
can be used for the control signal outputs and status
signal inputs in conjunction with ports A and B. Only
“pull-up” bus hold devices are present on Port C.

See Figure 4 for the bus-hold circuit configuration for
Port A, B, and C.

3
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Opérating Modes

Mode 0 (Basic Input/Qutput). This functional con-
flguratlon provides simple input and output opera-
‘ tions for each of the three ports. No “handshaking”
i is requ:red data is simply wntten o or read from a
specn‘:ed port,

MODE 0 (BASIC INPUT)

82C55A

Mode 0 Basic Functional Definitions:
* Two B-bit ports and two 4-bit ports.
= Any port can be input or output.
* Qutputs are latched.
« Inputs are not latched.

* 16 different Input/Cutput confngurauons are pos-
sible in this Mode.

; B 5( - _7(. :
e W >(
S.A;.n )g' k
S _( )( $. —_———
" " 231256-8

MODE 0 (BASIC OUTPUT)
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82C55A

MODE 0 Port Definition

intgl.

A B GROUP A GROUP B
PORTC PORTC
D4 D3 D4 ] Do PORT A (UPPER) # PORTB (LOWER)
0 0 -0 0 OUTPUT OUTPUT 0 QUTPUT QUTPUT
0 0 0 1 OUTRUT QUTPUT 1 OUTPUT INPUT
0 0 1 0 QUTPUT QUTPUT 2 INPUT QUTPUT
0 0 1 1 oUTPUT QUTPUT 3 INPUT INPUT
0 1 0 0 QUTPUT INPUT 4 OUTPUT QUTPUT
0 1 0 1 QUTPUT INPUT 5 QUTPUT INPUT
¢] 1 1 0 QUTPUT INPUT 6 INPUT OUTPUT
0 1 1 1 QUTPUT INPUT 7 INPUT INPUT
| 0 0 0 INPUT QUTPUT 8 OUTPUT QUTPUT
1 0 0 1 INPUT OUTPUT 9 QUTPUT INPUT
1 0 1 0 INPUT QUTPUT 10 INPUT OUTPUT
1 0 1 1 INPUT QUTPUT 11 INPUT INPUT
1 1 0 0 INPUT INPUT 12 QUTPUT QUTPUT
1 1 0 1 INPUT INPUT 13 CUTPUT INPUT
1 1 1 0 INPUT INPUT 14 INPUT QUTPUT
1 1 1 1 INPUT INPUT 15 INPUT INPUT
MOIiE 0 Configurations
CONTROL WORD #0 CONTROL WORD #2
O, Oy By D, O, O D B D; D, Py D, B B, By G
[TLLLLLT] LTI
A ———f-——--' LLTS A ——+—-‘ PA;PA,
820354 facess
LI 2 L
[ —— = 0,0, c—[
Ao b, L
B — e prn, a farf e p5 08,
CONTROL WORD #1 CONTROL WORD ¢
: 0, B, b, B, B, D, D O O; ® Oy DO, Dy D, B B,
CLELLE T CTel el ]
: a —-—/'—-—- PA;PA, A ———f-—'——— FaLrA,
420554 $2C58A
'_I:;'_"' Py-PE, —'_/_‘"_‘ o,
©,0, :{ 8,0, c{
—tt— po e, el e,
o, sf——tE— ro, e,
231256-10
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82C55A

MODE 0 Cenfigurations (Continued)

CONTROL WORD #4
5, By ©, 3, O By D o

CLLL LT

LUNTHUL iDHU o8
D, By Oy 6, B8, & b 0

Lfefelefolelog]

a .—-—70'——-—-' Paypa, A «—/———' PL,Pa,
BICSSA 20s5A
£
+ Feprey L LN
e e c= Ophy s (22
4 [}
+ rePe, + repac,
Ll []
o f—r 18,08, o ——ptle ot ra,ug,
CONTROL WORD o5 CONTROL WORD #3

D, Dy By B, B D, b, O,

LlefefelrlefeT"]

At ra

BICSEA
“"'—"/‘——‘ PCyPC,
opty c.[

-—,L PLy Py

——-/—'—o FB,PB,

Dy O O 0, Dy D, U, D

[T LT

BITESA

[ R —

CONTROL WORD 4§
0, Iy U, D, 0y N D, O

Dy Dy |

CONTROL #QRD #13
Oy By 22 Iy 0 U Uy 0,

[T T-TLT)

3
A —+ FAy-Phy

22055A
- 8e-PC,
c{

oD,
|t e,

1
8 ol o s,

CONTROL WORD 87
8 Dy b O, B D D O

Llelefed fel 1]

A I—-——+—'—— Pa PR,

SICISA
et sc,er,
D,-ou c_[
-.—,L PGP0,

] -i—r'l— PO,-PR,

CONTROL WORD #11
0, 0 0y D T, 9, 0 Uy

1
sl A—— ropen

23125611
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MODE 0 Contigurations (Continued)

CONTROL WORD #12 CONTRUL WORD #14
{0 B D, D, D, B D D, 9, D Oy 0B, 0 O, D, D,
T
CLfefedei e ] Llefele[o]o] o]
A -—)L___' PALRA, A -—/—-—-—-—' LIN TN
BICHA L2CE3A
—t Peor, '—rL——‘ feyre,
[ S c-[ 0,0, c{
. .
A PCy-PL, ———-/-—‘-——-rc,-rco
B
8 e b, 58, B [+t 15,5,
CONTROL WORD #13 CONTROLWORD #13
Py O By D, 0, O Dy D B, B, 0y D, O, D, B B,
Lielel [ felel:] Llede{ [+l ] ]
JL———-,I—a PayPAy A~—-—-ﬁ—-—. PayPhy
W20EEA RICEEA ’
4
# PCpt, At prpnc,
opD, [ [ e | ’ c-[
a4
ra PCyPty 7 . ¥
8 |—t2 e ra, 00, o fe—rtt— ro,es,
231266-12

Operating Modes

MODE 1 (Strobed Input/Qutput), This functional
configuration provides a means for transferring 1/0
data o or from a specified port in conjunction with
strobes or "handshaking” signals. In mode 1, Port A
and Port B use the lines on Port C to generate or
accept these “handshaking” signals.

10

Mede 1 Basic functional Definitions;

* Two Groups (Group A and Group B).

* Each group contains cne 8-bit data port and one
4-bit control/data port.

* The 8-bit data port can be efther input or output
Both inputs and outputs are latched.

« The 4-bit port is used for control and status of the
B-bit data port.
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ABSOLUTE MAXIMUM RATINGS*
Amblent Temperature Under Bias. . . .0°G to + 70°C

Storage Temperature ......... ~ 65°Cto + 150°C
Suppiy Voltage .................. ~ 0.5to -+ 8.0V
Operating Voltage ................. + 4Vite + 7V
Voltage on any Input.......... GND—2Vto + 6.5V
Voltage on any Output ..GND—0.5V to Vee + 0.5V
Power Dissipation ............. Ceevasaeas 1 Watt

D.C. CHARACTERISTICS

intel.

NOTICE: This is a production data sheet. The specifi-
cations are subject to change without notice.

*WARNING: Stressing the device beyond the “Absoluie

Maximum Ratings” may cause permanent damage.

These dare strass ratings only. Operation beyond the

“Operating Conditions™ is not recommended and ex-

tended exposure beyond the “Operaling Conditions”

may affect davice refiability.

Tp = 0°C to 70°C, Vg = +5V +10%, GND = oV (Ta = —40°C to +85°C for Extended Temperturs)

Symbol Parameter Min Max Units Test Conditions
Vi Input Low Voltage ~0.5 0.8 v
Vi Input High Voltage 20 Voo v
VoL Output Low Voltage 0.4 Y loL = 2.5mA
Vou Output High Voltage 3.0 v loH = —2.5mA
f Ve — 04 v loH = —100 pA
he Input Leakage Gurrent +1 pA Vin = Vegto OV
‘ {Note 1)
lopL! Qutput Float Leakage Current =10 EA VIN = Voo lo OV
* {Note 2)
IDAR. Darlington Drive Current +25 (Noted) | mA | PortsA.B,C
Rext = 5000
Vext = 1.7V
lpur Port Hold Low Leakage Current +50 +300 pA Vour = 1.0V
[ Port A only
IPHH | Port Hold High Leakage Current ~50 -~ 300 A Vout = 3.0V
; Ports A, B, C
lPHLG Port Hold Low Overdrive Current —350 nA Vour = 0.8V
lpiHe | Port Hold High Overdrive Current +350 pA | Vour =30V
lec Ve Supply Cumrent 10 mA | (Note3)
lcoss Veg Supply Current-Standby 10 pA Vec = 5.5V
Vin = Veg or GND
Port Conditions
If1/P = Open/High
O/P = Open Only
With Data Bus =
High/Low
CS = High
Reset = Low
Pure Inputs =
Low/High

NOTES: | e

1. Pins Ay, Ag, CS, WR, RD, Reset,
2. Data Bus; Ports B, C.

3. Outpuls cpen,

4, Limit output current 1o 4.0 mA.
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