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ABSTRACT

NOW , THE MAGNETIC CARD WILL MOSTTY POPULAR IN A CASH
WITHDRAW FROM AUTOMATIC TRAILLEL MACHINE ( AT.M. )} AND
DETERMINED CONUIENCE TO USER.

THEREFORE IN THIS PROJECT PRESENT THE IDEAL TO APPLY A
MAGNETIC CARD CAN VARIOUS OPERATION IN THE LIFE SUCH AS THE
STUDENT I.D. CARD WHICH RECORDING THE PERSONAL FILES OF STUDENT .
LIBRARY CARD WHICH RECORDING THE BORROW/RECIEVER LIST OF
S:l'UDEJ_NTS ARE INCLUDED IN A CARD. WHICH IT CAN USE TO GENERAL
MAGNETIC“CARD RECORDER AND CO-OPERATE A PERSONAL COMPUTER ( PC
) WHICH DEPEND ON VISUAL BASIC PROGRAM TO AIDS IN DATA STORING
AND DATA TRANSFER FROM READING OR RECORDING OF VARIOUS DATA
DOWN TO THE CARD AND THE STANDARD SPECIFICATION FOLLOWING TO
SO STANDARDS.
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BUFF:
ERR:
STR:
STR1:
STR2:
STR3:
CHA:
STR4 :
STRS5:
STRE :
GET:
RED:
PAR:
GETL1:
GET2:
ERR1:
ERR2:
ERR3 «
STR7:
PAR2:
SEND:
SEND1:
CHEC:
RIGHT:
CLEAR:
CLEAL:
FAUL:
START:
STAR:
DATA:

RIGHT1:
RIGHT2:
RIGHT3:
RIGHT4:

DAT:

RIGHTS

DATI1 :
DAT2:

7

i
DELAY:

ORG

DI
MVI

DCR
INZ
LXI

MVI
MOV
DCR
MVI
MVI
DI

ADD

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

00000H

B,068H

B

DELAY

-SP, OFFFFH

L, 04BH

B,L

M

M, 058H
L,021H

A

SHLD STR4
LXI H,0F824H
SHLD STRS
MVI A, 08AH

OUT 063H

MVI A,QF8H

OUT 060H

MVI A,002H

00F36H
08081H
08082H
08083H
08084H
08085H
08087H
0808FH
08091H
08095H
08097H
08099H
0809CH
0809DH
0809EH
0809FH
080A0H
080A1H
080A2H
080A3H
080ACH
080ADH
080B7H
080D6H
084COH
084C1H
08743H
087DCH
087DDH
087DEH
087E2H
087E3H
087E4H
087E5H
087E9H
087EAH
087EBH
087ECH
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RECV:

1
RECV1:

INTE:

REQ:

DATOU:

ouT

062H

CALL DELAY1

LDA
CPI
JZ

MVI
STA

-ERR

082H
RECV
A,082H
ERR

LHLD STR4
SHLD STR3
SHLD CHA

MVI
STA
STA
STA

IN

ANI
STA
IN

ANI
STA
MVI
XRA
STA
STA
STA
STA
MVI

‘LXT

MOV
MVI
LXT
CPI
Jz

LXT
JMP

LXT

INX
MVI

MVI
SIM
EI

MVI
ouT
IN

RLC
MOV
IN

ANI
XRA
JINZ
LDA
MOV
IN

ANI
XRA
JNZ
EI

JMP

A,001H
STR2
STR
STR1

061H
010H
BUFF
062H
080H
BUFF
A,001H
A

CHEC
CLEAR
SEND
SEND1

A, 07FH
H,08093H
M,A
C,030H
H, 049EOH
082H
RECV1
H,04A0CH
INTE

H,049F6H

H
B,014H

A,01CH

A,O0F0H
060H
061H

B,A
061H
010H
B
L3BAB
L8009
B,A
062H
080H
B
L3Cc23

DATOU



ER1:

ER2:

SENDA :

CHEC:

: XRA A

MOV C,A
MOV D,A
MVI E,008H

CALL CHEC2
LDA STAR
CPI OAOH
JC ER1

INR D

LDA: START
CPI OAOH
JC ER2
INR D

DCR E

JNZ ER
MOV A,D
CPI 010H
JNZ SENDA
CALL DEL
RET

CALL CHEC
RET

PUSH B

MVI C,000H
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR

'CALL CHEC2

LDA STAR
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR
STA DAT
LDA START
STA RIGHTS
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR
STA DAT1
LDA START
STA DAT2
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR
STA RIGHT1
LDA START
STA RIGHT3
CALL CHEC2
LDA STAR
STA RIGHT2
LDA START



CHEC1:

CHEC2:

H
OUTP:

i
OUTP1:

ROTE:

oUT2:

STA RIGHT4
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR

CALL CHEC2

LDA STAR
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR
CALL CHEC2
LDA STAR

MOV A, C
CALL SAMP3
MOV A,C
CALL OUT4
INR C

RET

MOV A,C
CALL CLR2
INR C

RET

MVI A, OF8H
ORI 001H
ORI 002H
OUT 060H
ANT OFDH
ORI 004H
OUT 060H
ORI 002H
OUT 060H
STA DATA
RET

PUSH B
MVI B,008H
PUSH PSW

POP PSW
RLC

PUSH PSW
JC 0UT2
LDA DATA
ANI OFDH
ANI OFBH
STA DATA
OUT 060H
JMP OUT3

LDA DATA
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OoUT3:

ouT4 .

CLR1:

CLR1:

CLR2:

ANI OFDH
ORI 004H
STA DATA
OUT 060H

ORI .002H
STA DATA
OUT 060H
DCR B
JNZ ROTE
POP PSW
POP B
RET

CALL OUTP
MVI A,010H
CALL OUTP1
LDA STAR
CALL OUTP1
LDA START
CALL OUTP1
CALL CONT
RET

PUSH B
ANI 03FH
MOV B, A
MVI A, 040H
ORA B

MOV B, A
CALL OUTP
MOV A,B
CALL OUTP1
LDA STAR
CALL OUTP1
LDA START
CALL * OUTP1
CALL CONT
POP B

RET

CALL OUTP
MVI A,030H
CALL OUTP1
CALL RECSYS
RET

CALL OUTP
MVI A, 000H
CALL OUTP1
CALL RECSYS
RET

PUSH B-
ANI 03FH
MOV B,A
MVI A, 080H
ORA B

MOV B,A
CALL OuUTp
MOV A,B
CALL OUTP1

CALL RECSYS1

CALL OUTs
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STA START
CALL OUT5
STA STAR
CALL RECSYS
POP B

RET

RECSYS: LDA DATA
ANI OFEH
STA DATA
OUT 060H
LDA DATA
ORI 001H
STA DATA
OUT 060H
MVI A, OFSH
STA DATA
OUT .060H
RET

RECSYS1:LDA DATA
ANI OFDH
ANI OFBH
STA DATA
OUT 060H
LDA DATA
ORI 002H
STA DATA
OUT 060H
RET

OUTS ¢ PUSH B
MVI B,008H
XRA A
PUSH PSW

SAMP: LDA DATA
ANI OFDH
STA DATA
OUT 060H
IN 061H
ANI 004H
JZ SAMP1
POP PSW
STC
RAL
PUSH PSW
JMP SAMP2

SAMP1: POP PSW
STC
cMe
RAL
PUSH PSW

SAMP2: LDA DATA
ORI 002H
STA DATA
OUT 060H
DCR B
JNZ SAMP
POP PSW
POP B
RET



i
SAMP3:

CONT:

CONT1:

COUNT:

COUNT1 :

i
STOP:

- INX

CALL 0OUTP
MVI A, 020H
CALL OUTP1
CALL CONT
RET

PUSH B
PUSH PSW
CALL OUuTp
POP PSW
ANI O3FH
MOV B,A
MVI A, 0COH
ORA B

CALL OUTP1
CALL CONT
POP B

RET

MVI A,OF8H
OUT 060H
STA DATA
LDA DATA
ORI 001H
STA DATA
OUT 060H
IN 061H
ANI 004H
JNZ CONT1
JMP CONT

MVI A,O0F8H
OUT 060H
RET

CALL STOP
JNC COUNT1
INX
INX
DCR
DCR
DCR
JdNZ

0o

:

INX

INX
INX
INX
INX

mommoEbin Qo

PUSH B
PUSH D
PUSH H
CALL RORF
CALL SER
LXT H,00A4AH
DAD D

MOV A, M
CPI OOFH
JZ LO7F5
CPI 09AH
CPI 09BH
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‘SER:

i
STAT:

STATL:

RORF':

CPT

MVI
MVI
MOV
STC
RAL
MOV
INR
LDA
CMP
MOV
STC
RAL
MOV
INR
Lba
CMP

INX
DCR
MOV
CPI
JNZ
MOV
ANT
MOV
STC
cMC
RET

-8TC

RET

PUSH
PUSH

LXTI

PUSH

MOV
MVI
DAD

XCHG

POP
INX

PUSH

MOV
MVI
DAD

XCHG

POP
INX

PUSH

MOV
MVI
DAD

XCHG

POP
INX

PUSH

MOV
MVI
DAD

XCHG

POP

09CH
B,000H
C,006H
A,D
D,A
ERR1

A,D

D,A

ERR2

A,B
00AH
STAT1
001H
D,A

,00000H

mmom UEEF*EKJHIU
o=

Mmoo
o=

o=

-

o=

-

T o Ombmm ump
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INX
PUSH
MOV
MVI
DAD
XCHG
POP
INX

PUSH

MOV
MVI
DAD
XCHG
POP
LXI
DAD
DAD
DAD
STA
LHLD
STA
MOV
LDA
ADD
STA
LHLD
MOV
LDA
ADD
STA
MOV
LDA
ADD
STA
POP
POP
RET

RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
MOV
RRC
RRC
MOV
RRC
RRC
MOV

UoomE omEpmmm ombm
o=

s

o=
=
o
e}

-

O
o
m

-

, 00000H



MOV
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
MOV
RRC
RRC
DCR
RRC
RRC
RRC
RRC
RRC
MOV
RRC
RRC
MOV
RRC
MOV
DFB
RRC
MOV
RRC
RRC
MOV
RRC
RRC
RRC
MOV
RRC
MOV
RRC
RRC
RRC
RRC
RRC

MOV

RRC
RRC
INR
RRC
RRC
RRC
RRC
RRC
INX
RRC
RRC
MOV
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
MOV
RRC

A, M

B,M
028H

B, L

C,A

L,A
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RRC
RRC
RRC
RRC
MOV
RRC
RRC
MOV
DAA
RRC
MVT
RRC
MVT
RRC
RRC
RRC
RRC
RRC
DCR
RRC
RRC
RRC
RRC
LXI
SIM

RRC.

RRC
MOV-
MOV
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
RRC
MOV
RRC
RRC
MOV
RRC
RRC
RRC
RRC
RRC
RRC
MOV
RRC
MOV
RRC
RRC
RRC
RRC
RRC
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H,00FH

L,067H

SP, 00FOFH

==
o e

H,B

E,A



MOV MB
RRC

RRC
RRC
RRC
RRC
RRC
RRC
RRC

RRC

RRC
RRC
RRC
RRC
RRC
RRC

EI

END
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Dim CountSel%

Dim DBName ‘As String

Dim gLIBDB As Database
Dim gDS As DynaSet

Dim gCodc As String

Dim iCurrentRecord As Integer
Dim fAll As Integer

Dim CurrRec As Integer

Dim fStartUp As Integer

Dim iEditMode As Integer

Const EM_NOTHING = 0
Const EM_EDIT = 1
Const EM_ADDNEW = 2

Const YES =6
Const MSGBOX_TYPE = 4 + 48

Dim Newdata As Integer
Dim Cl;ekaata As Integer
Dim CheckNew As Integer
Dim text01‘a$

Dim KeyHit$

Sub cDelete_Click ()
If Outlinel Indent(Qutlinel ListIndex) = 2 Then ‘Bxpanded name.
_ Outlinel Removeltem Outlinel ListIndex
Else
Outlinel Expand(Outlinel ListIndex) = True
For 1 = QOutlinel ListIndex To Outlinel ListCount - 1
If Outlinel List(i) = datal Recordset/LastName + ", " + datal Recordset!RirstName Then
Outlinel Removeltem i



Exit For
End If
Next i

End If

datal Recordset.Delete
datal Recordset. MoveNext

If datal Recordsct EOF Then datal Recordset.MovePrevious

Outlinel .SetFocus

End Sub

Sub closedb ()

On Error Resume Next
- gLIBDB.Close
End Sub

Sub cNew_Click ()
On Error GoTo cNewErr
textold = ""
‘textl. Téxt = ""
CountSel = 0
CheckNew = False
CurrRec = datal Recordsct!ID
datal Recordset. AddNew
datal .Caption = "New Record"
datal Enabled = False
c¢New Enabled = Ralse
cDelete Enabled = False
cUpdate Enabled = True
Newdata = True
tLName.SetFocus
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GoTo cNewEnd

c¢NewErr:
If Err = 3021 Then Resume Next
MsgBox Error$
Resume cNewEnd

cNewEnd:

End Sub

Sub Command] _Click ()
printer Line (800, 0)-(7000, 700), &HCOEOFF, BF

printer FontName = "TrisUPC"
printer FontBold = True

printer FontUnderline = True
printer FontSize = 25
printer.CurrentX = 2500
printer.CurrentY = 10-

printer Print “UszIaduynna”
printer FontUnderline = False

printer FontSize = 15

printer.CurrentY = 1000
printer.CurrentX = 1000
printer Print "‘]Afﬂ "

printer.CurrentY = 1000
printer.CurrentX = 4000
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printer Print "Wnana "
printer.CurrentY-= 1600
printer.CurrentX = 2000

printer Print * ——m-eere- TOGATAY ceereeee "
printer CurrentY = 2000
printer.CugrentX = 1000

printer Print "iog"

printer. CurrentY = 2800
pnnterCuu‘entX = 1000
printer Print "@10a"
printer.CurrentY = 2800
printer.CurrentX = 4000
printer Print " 08"
printer CurrentY = 3200
printer.CurrentX = 1000
printer Print "99%30"
printer.CurrentY = 3200
printer.CurrentX = 4000
printer Print "seyiar 1 spdid"
printer Current = 3600
printer.CurrentX = 1000
printer Print "85 INFANT"
printer.CurrentY = 4000
printer. CurrentX = 2000

printer CurrentY = 4400
printer.CurrentX = 1000
printer Print "ﬁ’t‘)g'"
printer.CurrentY = 5200
printer. CurrentX = 1000
printer Print "@10a"

printer.CurrentY = 5200



prifiter. CurrentX = 4000
printer Peint "§ng"
printer. CurrentY = 5600
printer.CurrentX = 1000
printer Print "33%130"
printer.CurrentY = 5600
printer.CurrentX = 4000
printer Print "se¥ie ) sudid
printer.CurrentY = 6000
printer.CurrentX = 1000
printer Print “lUa3 103 fn"
printer.CurrentY = 6800
printer.CurrentX = 1000

printer Print "< Usgiagauaq >"

printer FontBold = False
printer Fontltalic = True
printer.CurrentY = 1000
printer.CurrentX = 1500
printer Print tLName Text
printer.CurrentY = 1000
printer.CurrentX = 5000
printer Print tFName. Text

printer.CurrentY = 2000
printer.CurrentX = 2000
printer.Print taddress(0).Text
printer.CurrentY = 2800
printer.CurrentX = 2000
printer.Print tcity(0).Text
printer.CurrentY = 2800
printer.CurrentX = 5000
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printer Print tregion(0).Text
printer.CurrentY = 3200
printer.CurrentX = 2000
printer.Print tcountry(0).Text
printer.CurrentY = 3200
printer.CurrentX = 5500
printer Print tpost(0).Text
printer.CurrentY = 3600
printer.CurrentX = 2500
printer Print tphone(0).Text
printer.CurrentY = 4400
printer.CurrentX = 2000
printer.Print taddress(1).Text
printer.CurrentY = 5200
printer.CurrentX = 2000
printer Print teity(1).Text
printer.CurrentY = 5200
printer.CurrentX = 5000
printer Print tregion(1).Text
printer CurrentY = 5600
printer.CurrentX = 2000
printer Print tcountry(1).Text
printer.CurrentY = 5600
printer.CurrentX = 5500.
printer Print tpost(1).Text
printer.CurrentY = 6000
printer CurrentX = 2500
printer.Print tphone(1).Text
printer.CurrentY = 6800
printer.CurrentX = 3000
printer Print tN otes.Text
printer.CurrentX = 1000
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* {BN; gme.Text

printer. Print

printer EndDoc

" printer Print "UszIndiuynaa”
End Sub

Sub cUpdate_Click ()
CountSel = 0
CheckNew = True
Newdata = False
If tLName <> "' And tFName < " And textl <> " Then
If datal EditMode = EM_ADDNEW Then
‘text]l.Text = textold
datal Recordset.Update
If datal EditMode = 0 Then
datal.Recordset.MoveLast“
CunrRec = datal Recordset!ID
datal Refresh
FillList
ProcessOutline
datal.Recordset.FindFirsi "ID = " + CStr(CurrRec)
Else
datal Recordset FindFirst "ID = " + CStr(CurrRec)
End If
Else
datal Recordset.Update
If datal EditMode = 0 Then
CuRec = datal Recordset!ID

R

67



datal Refresh
FillList
ProcessOutline
datal Recordset FindFirst "ID = " + CStr(CurrRec)
Else
datal.UpdateControls
End If
End If
datal Enabled = True
cNew Enabled = True
cDelete Enabled = True
cUpdate Enabled = False
Outlinel.SetFocus

Else
MsgBox "fioa ldveunaqauassiadoyalinm:
End If
End Sub

Sub Datal_RePosition ()
gCode = tNotes Text
' textold = "'
If Not datal Recordset EOF Then
If Not IsNull(datal Recordset!LastName) And Not IsNull(datal Recordset!FirstName) Then
datal Caption = datal Recordset!LastName + ", "' + datal Recordset!FirstName
Else
datal.Caption = "
End If
‘textl.Text = textold
For i% = 0 To Outlinel ListCount - 1
If Outlinel List(i%) = datal Recordset!LastName + “, " + datal Recordset!FirstName Then
Outlinel ListIndex = 1%



End If
Case 7

Case 8

Save = False
Case 9

. Case 10
If Save = True Then
If MsgBox("iiudByanouidn?”, MSGBOX_TYPE) <> YES Then Save = False
End If "

End Select
End Sub

Sub FillList ()
On Error GoTo FillPhoneFErr
Dim test%

Set gDS = datal Recordset.Clone()

Outlinel .Clear
'Fill top level -8

For i =0 To 45
Outlinel. AddItem Chr$(161 + 1)
Outlinel Indent(Outlinel ListCount - 1) = 1
gDS.MoveFirst -
Do While Not gDS EOF
test% = True
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If Not Qutlinel.IsItemVisible(Outlinel ListIndex) Then
stChar = Left(Outlinel FullPath(Outlinel ListIndex), 1)
Do While stChar <> Outlinel List(Outlinel ListIndex)
Outline] Listindex = Outlinel ListIndex - 1
Loop
End If
Exit For
End If
Next i%
Else
datal Caption = "Tiwudeya 1"
End If
' textold = textl.Text

End Sub
Sub Datal_Validate (Action As Integer, Save As Integer)

Select Case Action

Casgl
Case 2
Case 3
Case 4
Case 5

Case 6
If Save = True Then

d o
If MsgBox("fjuAnensNvziiuiin?”, MSGBOX_TYPE) < YES Then Action = O:

Save = False
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If (Asc(Left(gDS!LastName, 1)) >= Asc(Chr$(224))) And (Asc(Left(gDS!
LastName, 1)) <= Asc(Chr$(228))) Then
test% = False
End If
+ If test% = True- Then
If (Left(gDS!LastName, 1)) = (Chr$(161 + 1)) Then
Outlinel.AddItem gDS!LastName + ", " + gDS!FirstName
Outlinel.Indent(Outlinel ListCount - 1) = 2
End If
End If
If test% = False Then
It (Mid(gDS.!LastName, 2, 1)) = (Chr$(161 + 1)) Then
Outlincl. AddItem gDS!LastName + ", " + gDS!FirstName
Outlinel.Indent(Outlinel ListCount - 1) = 2
End If
End If
gDS.MoveNext
Loop
Nexti
EndOfData:
Exit Sub
FillPhoneFrr:

MsgBox Error(Err)
‘Resume Next

Exit Sub
End Sub
Sub Form_Load ()

DBName = App.Path + "iphone.m "
fStartUp = True



datal DatabaseName = DBName
X% = OpenDB(DBName)

Load tphone(1)
Load taddress(1)
Load teity(1)
Load tregion(1)
Load tcountry(1)
Load tpost(1)

' cUpdate Enablcd = False
RefreshForm

End Sub

Sub Labell_Click ()
" Picture2.Picture = pTabl Picture
' Picture] .Visible = True

tphone(0). Visible = True
taddress(0).Visible = True
teity(0).Visible = True
tregion(0).Visible = True
teountry(0).Visible = True
tpost(0).Visible = True

tphone(1).Visible = False
taddress(1).Visible = False
teity(1).Visible = False
tregion(1).Visible = False
teountry(1).Visible = False
tpost(1).Visible = False



tNotes.Visible = False
End Sub

Sub Label2_Click ()
Picture2 Picture = pTab2.Picture
‘Picturel.Visible = True

tphone(1).Visible = True
taddress(1).Visible = True
teity(1).Visible = True
tregion(1).Visible = True
tecountry(1).Visible = True
tpost(1).Visible = True

tphone(0).Visible = False
taddress(0).Visible = False
teity(0).Visible = False
tregion(0).Visible = False
tecountry(0).Visible = False
tpost(0).Visible = False

tNotes.Visible = False
End Sub

Sub Label3_Click ()

' Picture2 Picture = pTab3 Picture

Picturel.Visible = False
tNotes.Visible = True

End Sub



Function OpenDB (DBName As String) As Integer
Dim Connect As String

On Error GoTo OpenDBErr
Set gLIBDB = OpenDatabase(DBName)

'success

OpenDB = True
GoTo OpenDBEnd

OpenDBEr:
OpenDB = False
Resume OpenDBEnd

OpenDBEnd:
End Function

Sub Option3D1_Click (Value As Integer)
' Picture2. Picture = pTabl Picture
Picturel.Visible = True

tphone(0).Visible = True
taddress(0).Visible = True
teity(0).Visible = True
tregion(0).Visible = True
- tcountry(0).Visible = True
tpost(0).Visible = True

tphone(1).Visible = False
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taddress(1).Visible = False
teity(1).Visible = False
tregion(1).Visible = False
teountry(1).Visible = False
tpost(1).Visible = Falsc

tNotes.Visible = False
End Sub

Sub Option3D2_Click (Value As Integer)
Picture2.Picture = pTab2. Picture

Picturel.Visible = True

tphone(1).Visible = True
taddress(1).Visible = True
teity(1).Visible = True
tregion(1). Visible = True
teountry(1).Visible = True
tpost(1).Visible = True

tphone(0). Visible = False
taddress(0).Visible = False
teity(0).Visible = False
tregion(0).Visible = False
tcountry(0).Visible = False
tpost(0).Visible = False

tNotes.Visible = Ralse

End Sub
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Sub.Option3D3_Click (Value As Integer)

' Picture2.Picture = pTab3 Picture

Picture] . Visible = False
tNotes.Visible = True

End Sub

Sub Outlinel _Click ()
Dim stLName As String
Dim stFName As String

If Outling].Indent(Outlinel ListIndex) = 2 Then
stTmp$ = Outlinel List(Outlinel ListIndex)
stLName = stGetToken$(stTmp$, ","
stFName = Right(stTmp$, Len(stTmp$) - 1)

datal Recordset FindFirst “LastName="' + stLName + "' and FirstNAME="" + stfName +

End If
End Sub

Sub Outlinel_Collapse (i As Integer)
Outlinel ListIndex = i
End Sub

" Sub Outlinel _DbIClick ()
- If Outlinel Expand(Outlinc1 ListIndex) Then
Outline1 Expand(Outlinel ListIndex) = False
Else
Outline1 Expand(Outlinel ListIndex) = True



End If !
End Sub

Sub Outlinel_Expand (i As Integer)
Outline1 Listindex = i
End Sub

Sub Outlinel_KeyPress (KeyAscii As Integer)
If KeyAscii = 13 Then
Outlinel_DblClick
End If
End Sub

Sub ProcessOutline ()
For i% = 0 To Outlinel ListCount - 1
If Outlinel.HasSubltems(i%) Then
Outlinel Expand(i%) = False
End If
Next 1%

End Sub

Sub RefreshForm ()
datal RecordSource = "select * from PhoneList order by LastName,FirstName"
datal Refresh

‘Set DataField properties for control array
tphone(0).DataField = "WorkPhone"
taddress(0).DataField = "WorkAddress"
teity(0).DataField = "WorkCity"
tregion(0).DataField = “"WaorkRegion"
tecountry(0).DataFicld = "W orkCountry"
tpost(0).DataField = "WorkPostalCode"
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tphone(1).DataField = "HomePhone"
taddress(1).DataField = "HomeAddress"
teity(1).DataField = "HomeCity"
tregion(1).DataField = "HomeRegion"
tcountry(1).DataField = "HomeCountry"
tpost(1).DataFicld = "HomePostalCode"

FillList
ProcessOutline

If £StartUp Then
Labell_Click
SendKeys "{Home}" ‘Move selection to top of Outline.
fStartUp = False

End If

End Sub

Function stGetID (ctrl As Control)
stTxt$ = ctrl. Text
1% = InStr(stTxt§, " ")
stTmp$ = stTxt$
Do While i% < 0
stTmp$ = Right$(stTmp$, Len(stTmps$) - i%)
i% = InStr(stTmp$, " ")
Loop
‘stGetID = stTmp$
* End Function
. Function stGetToken (stLn$, stDelim$) As String
On Error GoTo GetTokenError
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i()peﬂQUOte% = Insu-(l’ Sﬂﬂl$, mum)
iDelim% = InStx(1, stLn$, stDelim$)

If (iOpenQuote% > 0) And (iOpenQuote% < iDelim%) Then
iCloseQuote% = InStr(iOpenQuote% + 1, stLn$, """)
iDelim‘% = InStr(iCloseQuote% + 1, stLn$, stDelim$)

End If

If (iDelim% <> 0) Then
stToken$ = LTrim$RTrim$Mid$(stLn$, 1, iDelim% - 1)))
StLn$ = Mid$(stLn, iDelim% + 1)
Else
stToken$ = LTrim$(RTrim$(MidS(stLns, 1))
StLa§ = "
End If

If (Len(stToken$) > 0) Then
If Mid3(stToken$, 1, 1) = """"") Then
stToken$ = Mid$(stToken$, 2)
End If
If (MidS$(stToken$, Len(stToken$), 1) = """") Then
stToken$ = Mid$(stToken$, 1, Len(stToken$) - 1)
End If
End If
stGetToken = stToken$

GetTokenExit:

. Exit Function

GetTokenError:

Resume GetTokenExit



End Function

Sub tAddress_KeyPress (Index As Integer, KeyAscii As Integer)
' datal Enabled = False

' cNew.Enabled = Falsc

' cDclete Enabled = Ft;lse

' cUpdate Enabled = True

End Sub

Sub Textl_Click ()
textold = "
textl.Text = "
CountSel = 0

If CheckNew Then

tLName.Text = ""
tFName Text = "
taddress(0).Text = ""
taddress(1).Text = "
tNotes.Text = "
tphone(0).Text = "
tphone(1).Text = "
tpost(0).Text = "
tpost(1).Text = "
tregion(0).Text = "
tregion(1).Text = ""
- tcountry(0).Text = ""
teountry(l).Text = "
tad.ck'ess(O).Text ="
taddress(1).Text = "™
teity(0).Text = "
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teity(1).Text = "
textold = "'
End If
_ End Sub

Sub Textl_KeyPress (KeyAscii As Integer)
' KeyHit = Hex(KeyAscii) -
" textl.Text = textl.Text & KeyHit
" textold = textold & KeyHit
' text].Text = textold

"keyascii = Asc(Chr(keyascii))

textl.Text = Right(textl.Text, CountSel) & Hex(KeyAscii)

CountSel = CountSel + 2
If Not Newdata Then
If Chr$(KeyAscii) = Chr$(13) Then
CountSel = 0
Bookmark = datal Recordset.Bookmark
Ake$ = |IDAress ="' + textl.Text + "
Agian:
datal Recordset FindFirst Ake$
If datal Recordset.NoMatch Then
datal Recordset. Bookmark = Bookmark
test = MsgBox(" IfidoyaluTusunsy”, 5)
textold = "
If test = 4 Then GoTo Agian
End If
! CheckData = 0
' MsgBox "OK"
End If
End If
End Sub
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Logic Products

7400, LS00, SO0
Gates

Quad Two-Input NAND Gate
Product Specification

: TvPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
. DELAY (YOTAL)
‘7400 ons 8mA
.| 7aLsoo 9.5ns 7 1.6mA
* 74500 3ns 15mA
| ORDERING CODE
§ COMMERCIAL RANGE
: PACKAGES Voo =5V £5%; TaA=0°C to +70°C
Plastic DIP N7400N, N74LS00N, N74S00N
Plastic SO N74LS00D, N745000
: FUNCTION TABLE HOTE:
For nl fo! W devinas to Mifitary S soa the Si Mititary Products
INPUTS OUTPUT Oats Manual,
A B Y : .
N 7 " INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L H H PINS DESCRIPTION 74 748 74LS,
H L H
H H L A B Inputs 1ul 1Sul WwLSul
H = HIGH voltage leval Y Output 10ul 10Sul 10LSul
L = LOW volagoe level NOTE: )
Whore & 74 urit losd (ul) 15 understood 10 be 40uA Iy and - 1.6mA hi, @ 74S unit 1oad (Sul) is S0uA I and
~2.0mA 1y, and 74LS unit load (LSul} s 20pA Uy and ~0.4mA b
PIN CONFIGURATION LOGIC SYMBOL LCGIC SYMBOL (IEEE/IEC)
~a N
A,
o T vee o [ V.7 A
E@ . E >
A — .
o (Sl = 4
E@ E F
A
Gl i ij ¥ ha» N
8 L3 L
. @3 ' -ﬁ
ano [7 0 17t ¥ i ]
] u ~LL
b vJ:D'_ o 13




7404, 1504, S04

: Inverters
* =
Hex lnverter :
Product Specification ;
Logic Products
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY | (TOTAL)
7404 1ons ¢ 12mA
741504 9.5ns 2.4mA
74504 ans . 22mA
ORDERING CODE ;
©  COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta=0°C lo +70°C
Plasuc DIP " N7404N, N74LS04N, N74S04N
Plastic SO N74LS04D, N74504D
FUNCTION TABLE NOTE: ?
For i garding devices p d 1o Military i see the ics Military Products
INPUT OUTPUT Data Manual.
A Y
C " INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L PINS DESCRIPTION 74 748 74LS
H = HIGH voltage leve! A Input iul 1Sul iLSul
L = LOW volage level
Y Output 10ul 10Sul 10LSul

NOTE:
Whare 8 74 urit load {ul) is understood 10 bo 40uA Iy and - 1.6mA §y, & 74S unit load (Sul) Is S0uA i and

~20mA Iy, and 74LS unit load {LSul) is 20uA Iy end -0.4mA Iy,

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

4 AD . ? 1 t L“’.
) vee A Y ]
) ‘—D‘_‘ _" - B
ol s—A>e ¥ - e
)
E * l—‘D«—Yl -4 =L
%] !l——‘-DO——v-|a —!‘ ﬂ
% n‘—‘D"'—vﬂ = P




7406, 07
Inverter/Buffer/Drivers

'06 Hex Inverter Buffer/Oriver (Open Coliector)
‘07 Hex Butfer/Driver (Open Collector)
Product Speclfication

Loglc Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL) :
10ns (lp )
7406 1505 (ors) 31mA
6ns {tp W) -
7407 200 (tpre) 25mA .

ORDERING CODE :

COMMERCIAL RANGE :
PACKAGES Ve =5V :5%; Ta=0°C to +70°C !
Plastic DIP N7406N, N7407N :
Plastic SO N74060, N74070
FUNCTION TABLE - e,
‘06 07 Fot b garding devices 1o Military Spocilications, see the Signetics Military Products
Data Manual.
INPUT [OUTPUT| INPUT | QUTPUT
A Y A v INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L H H PINS ] DESCRIPTION 74
L H L L A tnput 1wl
H = HIGH voltage lavel Y Output 10ul
L = LOW voltage lovel
NOTE:

Where a 74 unit load (ul} is undorstood 10 be 40pA Iy and = 1.6mA §y.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'06 ‘07 ‘06 ‘07
& 1] vec
& @E
Ej 7
‘06 Y 0
E Y::‘:E] ‘_‘Mz '-—AD_'_J 1 2
‘j o 2 , " M > opbt A b ot
ano [7 EE y At ,,‘ ‘I ’ ) Fo) e O+
comons s—4> ¢ o S sl oht 4 Py X1
oy @ T o U N D By SO Ry )
g ﬁg ||——{‘ oL 10 fl—lk >_v w0 s ¢ o Q —
‘07 ] :? EE u-——l‘ oY 12 u—i‘ >-Yar e o p¥ QM
3 mj . - e,
Y 11 e
axo [T D =




signetics Logic Products

Logic Products

DESCRIPTION

The ‘74 is a dual positive edge-triggered
O-type flip-flop featunng indwvidua! Data,
Ciock, Set and Reset inputs: also com.
plementary Q and Q outputs,

Set (Sp) and Reset (Fp) are asynchro-
nous aclive-LOW nputs and operate
independently of the Clock input. Infor-
mation on the Data (D) input is trans.
ferred 1o the Q outpul on the LOW-to-
HIGH transition of the clock pulse. The
D inputs mus! bg stable one set-up time
prior to the LOW-to-HIGH clock transi-
tion for predictable operation. Although
the Clock input.is level-sensitive, the
posilive transition of the clock pulse
betwaen the 0.8V and 2.0V levels should
‘be equal o or less than *he clock-lo-
output delay time for relable operation,

PIN CONFIGURATION

7474, LS74A. S74
Flip-Flops

Dual D-Type Flip-Fiop
Product Specification

TYPE TYPICAL tuax TYPICAL 7;1;:;[) CURRENT
7474 25MHz 17mA
T4LST74A 33MHZ 4mA
74572 100M1z 30mA §

NOTE:

For informanon regarding device:

Data Manuatl,

ORDERING CODE

S processed 16 Miltary Specifications, see Ine Signencs Kidary Products

COMMERCIAL RANGE
BACKAGES, Voo =5V 15%: Tp = 0°C to +70°C
Plasne DIP < 474N, N74LSTAAN, N74ST7aN
Plastc SO N741S74R, N74S74D
NOTE:
For nt, 9 g devices to Miiary Specif:cations, see the Signetics Miltary Products
Data Manua!

INPUT AND OUTPUT LOADING AND FAN-OUT TABL'!:'

PINS DESCRIPTION 74 74s 74LS
o] input tul 1Sut 1LSul
[ input 2ul 3Sut 2LSut
3o Input wi 2Su 2LSul
cP Input 2ul 2Sui 1LSul
[eXe} Outputs 10ut 10Sul 10LSul
NOTE:

Where a 75 unit load (ul) 1s undersiood to be 40uA h,y and -1 6mA Iy, a 74S unit toad Sul) 15 30uA 1y and
-20mA Iy, and 74LS umit 10ad (LSu)} 15 20pA |y and -0.4mA [

LOGIC symBOL

LOGIC -SYMBOL (IEEE/IEC)

#os (3] 39 vee
0, (7] (1) Aps
cry 3] [17) 02
804 4] e,
CHE ie] S0z
&, E Z) L
ono (7 16,

e

&
21—, So1 g,]-5 2] o, 502 g 1y
I~ CPy T CPy
gy G- Rpy Bi1—s
Y b

17
Lwaexs

(nN +

-;—-pc‘

T—-:‘D . :6

—B‘? s s

—pc3

[ER oy

TS LY
e




Proguct Specificotion

7474, LS74A, S74

\

LOGIC DIAGRAM

MODE SELECT — FUNCTION TABLE

Dozteos

! INPUTS ] OuUTPUTS
OPERATING MODE ] T
l S0 | Ro | cp | D J el a
, Asynchronous Set L H X x| H [
Asynchronous Reset H L X X L H
’ (Cloar)
Undetermined!" L L X H H
' Load 1" (Set) H H 1 H L.
Load "0" (Reset) H H 1 1 L H

H = HIGH velage level staagy siatg.
= HIGH voltage level one sal-up ime pror to the LOW-lo-HIGH clock
lransition,
L = LOW vottage leve sleady state.
i LOW voltage feve! one sel-up tme prior to the LOW-10-HIGH clock
fransiion,
X = Don't care.
I = LOW-to-HIGH cloch wransiuon,
NOTE:
{3] Both outputs will be HIGH white both Sp and Ap are LOW, but the
Output states are unpredictabla if 8p ang Ho go HIGH sie “*=veously.

ABSOLUTE MAXIMUM RATINGS (Over oper'aling free-air temperature range unless otherwise noted.)

5 PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 v T
Vin Irput voitage -05 10 +5,5 -0510 +70 ~051t0 +55 v
Iy Input current ~30 0 +5 ~30 10 +1 ~30 to +5 mA
Vour ZS;Z?O:;;‘::W {ovin el -HiEY ' 0510 +Vee | 0510 +Veg | 05 10 +Vee ] v
Ta Operating free-air temperature range 010 70 [ °C
RECOMMENDED OPERATING CONDITIONS
L 74 74LS 748 j
PARAMETER URIT
l Min | Nom | Max | Min | Nom Max | Min ‘[ Nom | Max
Vee Supply voltage 4.75 50 | 525 | 475 5.0 525 | 475 5.0 5.25
Yin HIGH-level input voltage 20 20 2.0
Vi, LOW.-level input voltage +08 +0.8 +0.8
13 Input clamp current -12 -18 -18 mA
ton HIGH-leval outpul current -400 -400 -1000 HA
lot LOW.-level output current 16 8 20 mA
. Ta Operating ‘ree-air temperature 0 70 0 70 i 0 70 °C




signeﬂcsb Logic Products

Decoders/Demu

Logic Products

FEATURES
o Demultiplexing capability

o Two Independent 1-of-4 decoders

o Multifunction capability
o Replaces 9321 and 93L21 for
higher performance

DESCRIPTION

The '139 is a high-speed, dual 1-of-4
decoder/demutltiplexer. This device has
two independent docoders, each ac-
cepting two binary weighted inputs (Ag,
A4) and providing four mutually exclusive
active LOW outputs (J - 3). Each decod-
er has an active LOW Enable (E). When
E is RIGH, every output is forced HIGH.
The [Enable can be used as the Data
input for a 1-of-4 demultiplexer applica-

tion.

PIN CONFIGURATION

7418139, 5139
Decoders/Demultiplexers

Dual 1-of-4 Decoder/Demuitiplexer
Product Specitication

TYPE TYPICAL PROPAGATION DELAY | TYPICAL SUPPLY CURRENT
(ENABLE AT 2 LOGIC LEVELS) (TOTAL)
7415139 19ns 6.8mA
745139 &ns 60mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vec =5V £5%; Ta=0°C to +70°C
Plastic OIP N745139N, N74LS139N
Plastic SO N74L.$1390, N74S1390
NOTE: .
For nf g devices 10 Mibtary Specil ns, seo the Sig Mititary Products
Oata Manua! 4

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74S . 74LS
All inputs 1Sul 1LSul
All Outputs 10Sul 10LSul

NOTE:

A 7435 unit load (Sul) 18 50uA by and - 2.0mA In. and 8 74LS uni 1oad (LSul) 15 20uA Iy, and 0.4k .

LOGIC SYMBOL

LOGIC SYMBOL (EEE/IEC)

& 0] 4 Vee
Ao O] %) &
Ara (3] (i3] Agy
% T @A
W a4,
L 1) T
LG mEY
ano [T ) %

1 3
L

A

Zh

El
DECOOER o
Qo, 01,02,Q3,

el &7
. 4

5 ¢

tymens

Voo =P 38
GHO = Pn B

135 u 13

LY Aot Atp
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ey
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Product Specification

——

7418139, 5139

LOGIC DIAGRAM

g, Aoa A LY Ao Ay
n @ (o] (1] q [\F)
| —
(L] (!)_ (U] n “n (3] m
3, Ve 3, i, iy 3, %
\orare
() = Pin number
Vee =P 18 .
GNO = Pin 8
FUNCTION TABLE
INPUTS OUTPUTS
E Ag Ay [} il F 5
H X X H H, H H
L L L L ] H H
L H L H L H H
L L H H H L H
L H H H H H L

H = HIGH voltage level
L = LOW voitage lovel

ABSOLUTE MAXIMUM RATINGS (Over operating frec-air temperetire range unless Stherwise noted.)

FARAMETER 74LE 748 UNIY
Vee " Supply voltage 7.0 7.0 v
Vin Input voltage ~0.5 to +7.0 =05 to +55 \'4
N Input cumrent <30 to +1 -30 to +5 mA
Vour Voliags applied to output in HIGH output stete ~0.5 to +Veo -0.5 to +Vee v
Ta " Operating free-air temperature range 0to 70 c
RECOMMENDED OPERATING CONDITIONS
74L3 748
PARAMETER UNIT
Min Nom Max Min Mom Max

Vee Suppty voltage 4.75 5.0 5.25 4.75 5.0 5.25 v
Vin HIGH-lovel input voltage 20 2.0 v
Vi LOW-iovel input vottage +0.8 +0.8 v
I Input clemo current -18 -18 mA
fon HIGH-evet output current -400 ~1000 HA
o LoW-level output current 8 20 mA
Ta Operating froe-air temperature [} 70 [+ 70 *c




Logic Products

FEATURES

e 8-blt transparent tatch —'373

e 8-bit positive, edge-triggered
register —'374

e 3-State output buffers

¢ Common 3-State Outputl Enable

¢ Independent register and 3-State
buffer operation

DESCRIPTION

The '373 is an octal transparent latch
coupled to eight 3-State output buffers.
The two sections of the device are
controlled independontly by Latch En-
able (E) and Output Enable { OF) control
gates.

PIN CONFIGURATION

S374

7418373, 7418374, S373,

Latches/Flip-Flops

‘373 Octal Transparent Latch With 3-State Outputs
'374 Octal D Flip-Flop With 3-State Qutputs
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7418373 19ns 24mA
748373 10ns 105mA
7415374 19ns 27mA
748374 8ns 116mA

ORDERING CODE

PACKAGES Ve = 8V <5%; Tas 04 to +70°C

Plastic DIP NT4LS373N, N74S373N, N74LSI74N, N745374N

Plastic SOL-20 N74LS373D, N745373D, N74L5374D, N7453740
NOTE:

For inf

"sea tha igi

Data Manual,

g dovices pi

to Miltary S

Military Producis

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74S 74LS
All Inputs 1Sul 1LSul
All Quitputs 10Sul 30LSul

HOTE:

Where a 74S unit load (Sul} is S0pA 1y, and ~2.0mA .

[

LOGIC symBoOL

and a 74LS unit foad (LSul) is 20pA Iy and ~0.4mA

LOGIC SYMBOL (IEEE/EC)
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2 s ] $ 12 s 18 g
Learannn
Vee = Pin
GND = P 10

‘373

‘374




Signetics Logic Products

Latches/Flip-Flops

7418373, 7415374, $373, $374

.
The datk on the O inputs are transterred to
the latch outputs when the Latch Enable (E)
input is HIGH. The tatch remains transparent
to tho data inputs while £ 1s HIGH, and stores
the data present one set.up timo boforo the
HIGH-10:LOW enable transition. Tho anable
gate hag hysteresis built in to hefp mmimize
problems that signal and ground notse can
cause on tho latching operation.

The 3-State output buffers are designed to
.drive heavily loaded 3-Swate buses, MOS
memorigs, or MOS microprocessors. The ac-
tive LOW Output Enatle (BE} controls all
eight S-S_late butfers independent of the latch

LOGIC DIAGRAM, '373

operation. When OE is LOW, the latched or
transparent data appears at tho outputs.
When OF is HIGH, the outputs are in the
HIGH impedance “'off" state, which moans
they will noither drive nor toad the bus.

The '374 is an B-bit, edge-triggered registor
coupled 10 eight 3-State output butfors. The
two seclions of the device are controlled
independontly by the Clock (CPFand Output
Enable (OF) control gates.

The registor is tully adgo lriggered. The state
of each D input, one set-up lime before the
LOW-10-KIGH clock transition, is transferred

to the corresponding flip-fiop's Q output, The
clock butter has hysteresis buill in to help
minimize problems that signal and ground
noise can cause on the clocking operation,

Tho 3-State output bulfers are dosigned to
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The ac.
tive 'LOW Output Enable (OE) controls aj)
eight 3-State butffers indopendent of the reg-
ister operation, When DE is LOW, the data in
the register appears at the outputs, When OF
is HIGH, the outputs are in the HIGH imped-
ance “off” state, which means they will
neither drive nor load the bus.

0y
)

04
(12

O
04

Q¢
an

o
nay!

a;;c%

(e I(S) [Nl -Hm "y illﬁl =llly amn
Qg Q9 ——0, Qy o, Qg N o
\oaros
Voo = P 20
GND = Pin 10
LOGIC DIAGRAM, '374
m"v 04 ] 03 Oy
{a n e 113}
ce ‘—-{", S O—— L
o o cr o CcP o € o
3 3 ) [
& D—
"' e i) lw @ o
] 9 o LA O
Vec = Pin 20
GND = P 10
MODE SELECT — FUNCTION TABLE '373
INPUTS CUTPUTS
OPERATING MODES INTERMAL REGISTER
OE E D, Qo-0y
L H L L L
Enable and read rogister L H v H R
L L | L L
Latch and read rogister y L B Iy L
’ H L ! L (2)
Latch register and disable outputs H L h " @
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8-BIT HMOS MICROPROCESSORS

» Single +5V Power Supply with 10%
Voltage Margins :

3 MHz, 5 MHz and 6 MHz Se!
Available

20% Lower Power Consumptl:on than
8085A for 3 MHz and 5 MHz *

" ections

= 1.3 us Instruction Cycle (8085AH); 0.8

48 (808B5AH-2); 0.67 5 (8085AH-1)
* 100% Compatible with 8085A;

* 100% Software Compatible with 3080A

= On-Chip Clock Generator (with
External Crystal, LC or RC Network)

The intel™ BO85AH is a complete 8 bit

On-Chip System Controller; Advanced
Cycle Status Information Avallable for
Large System Control

Four Vectored interrupt inputs (One is
Non-Maskable) Plus an
8080A-Compatible interrupt

» Serial In/Serial Out Port

Decimal, Binary and Double Precision
Arithmetic

Direct Addressing Capablliity to 64K
Bytes of Memory

= Avallable in EXPRESS

- Standard Temperature Range
- Extended Temperature Range

parallel Central Processing Unit (CPU)‘implememed in N-channel,

depletion load, silicon gate technology (HMOS). ltsinstruction set is 100% software compatible with the B0OS0A
microprocessor, and it is designed to improve the present wu80A's performance Dy higher system speed. its

high level of system integration allows a

minimum s

B355/8755A (ROM/PROM/I0)) while maintaining total system

taster versions of the 8B085AH.

The B0B5AH incorporates all of the features that the 8224

provided for the 8080A, thereby offering a high

bus. The on-chip address latches of 8155H/8156H183§5/8

ystem of three IC’s [B0BSAH (CPU), 8156H (RAM/NO) and

axpandability. The B0B5AH-2 and 8085AH-1 are

{clock generator) and 8228 (system controller)

level of system integration.
The 80B5AH uses a multiplexed data bus. The address is split

between the 8 bit address bus and the B bit data

755A memory products allow a direct interface with

the BO8SAH
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Flgure 1. 8085AH CPU Functional Block Diagram

anoAsDATS pus

Figure 2. 8035AH Pin
Configuration
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intel® :

Table 1. Pin Description

M S
Symbof Type Name and Function Symbol Type i Name and Function
.
Ag-Ais (¢} Addr-3s Bus: The most significant AEADY [ *Ready: it READY s high dunng a
8 bits of the memory address or the < fead or write cycle, it indicates that
8 bits of the VO address, 3-staled the memory or peripherals teady to
dunng Hold and Malt modes and , §s¢nd or receive data If READY s
duning RESET low, the ¢pu will wait an integral
ADg—7 o Multiplexad Address/Dats Bus: , numbcr'ol clock cycles tor READY
Lower 8 bits of the memory address :10 go high beforc compleung the
(or 4O address) appear on the bus ifead or wnte cycle READY must
guring the hirst clock cycte (T state) ;conlorm to specitied setup and hold
of a mactune cycte 11 then beccmes hmes
the data bus duning the second and HOLD i Hold: Indicales that another master
third clock cycles - 15 requesiing the use of the addiess
ALE o Address Latch Enable: It occurs ;and dala buses The cpu. upon
during the first clock state of a ma- s receiving the hold request. will
chine cycle and enables the address ; felinquish the use of the bus as
10 get latghed nto the on-chip fatch £ soon as the completion of the cur-
of peripharals The fahng edge ot , tent bus uansju Internat process:
ALE 1 set 1o guarantee setup and : 1ng can continue The processor
hold times for the address informa- P can regam the bus only after the
ton. The fating edge of ALE can HOLD 15 removed. When the HOLD
also be used 1o strobe the status 's acknowledged. the Adaress.
4 information. ALE 1s never 3Mated. g"s:.R:' WR. and 10/M lines are
-stated.
. =
So.81.and10M O M.CTM CiclsStn0s HLDA [o] Hold Acknowledge: In” _.es that
10/M Sy Sy Status the cpu has received the HOLD re-
0 0 1 Memory wnte quest and that it will relinquish the
0+ 0 Memoryread bus n the next clock cycle HLDA
! 0 1 O wrie goes low after the Hold request 15
N 't 0 LOtread removed The cpu takes the bus one
0 t 1 Optoge letch nalf clock cycle atter HLDA goes
1 1 1 Opcode fetch low
1 R 1 Interrupl
Acknowledge INTR ] interrupl Requeat: Is used as a
. 0 0 Han general purpose interrupt 1t 13
“ X X Hold sampled only during the next to the
. X X Resel last clock cycle of an instruction
* 2 3.state (high impedance) and dunng Hotd and Hall states It it
X = unspecthied 1$ active, the Program Counter (PC)
will be inhubrted [rom incrementing
Sy can be used as an advanced RIW and an INTA will be 1ssued. During
status 10/M. Sg and S, become this cycle a RESTART or CALL in-
valid at the beginning of 3 machine ryclionean befinzarted ‘9 jump 1o
cycle and remain stable throughout the m}errupl service routine The
the cycle The fafing edge of ALE INTR is enablgd and disabled by
may be used 1o falch the siate of software. It s disabled by Reset ang
Wodse s immediately after an intesrupt s ac-
D o Resd Control: A low level on RD — i
ndicates the selected memory o INTA (o] Interrupt Acknowledge: (s usedin-
ifQ device 15 10 be read and that the stead of {and has the same Lming
Data Bus 15 availabic for the data as) RD during the Instruction cycle
transter, 3-stated duning Motd and after an INTR is accepted. )t can be
Halt modes and during RESET. used to activate an §259A fnterrupt
— - chip or some other interrupt port.
WR [e] Write Control: A low level on WA~ |™™ n
Indicates the data on the Data Bus is RST 5.5 I Restart Interrupts: These three in-
1o be written 1a%o the selected RAST 65 + puts have the same timing as INTR
memory“or 0 location. Data is set RST 7.5 excep! they cause an internal
up at the traflirig edge of WR 3- EESTART to be automatically
stated during Hoid and Halt moces inserted.
i and during RESET The prionty ol these interrupts (s
I ordered as shown in Table 2 These
interfupts have a higher prorily
u . 1han INTR. in addition, they may be
: sndividually masked out using the
SIM instruction
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.

. Tabie 1. Pin Description (Continuad)
Symbol Type Name and Function Symbol Type Name and Function
i Trap: Trap interrupt 1s a non- RESET OUT ) (o] Reset Out: Reset Outindicates cpu
maskable RESTART interrupt, It is s being reset. Can be used
recognized at the same time as as a system reset. The sigaal is
INTR or RST 5.5-7.5, ttis unalfected synchronized to the processor
by any mask or Interrupt Enable, it clock and lasts an integral number
has the highest priority of any in!gh of clock perods.
*upt. (See Table 2.) Xy, Xy ! | Xy and X3: Are connected fo a
RESET IN ' Reset In: Sets the Program crystal, LC, or RC network 10 drive
Counter (o z0ro and resets the Inter- o the internal.c'~ck generator. X, can
rupt Enable and HLDA (lip-fiops. \\ also be an+....rnal clock input from
The data and address buses and the ~ 2 logic gate. The input frequency is
control lines are 3-stated during divided by 2 to give the processor's
RESET end because of the asyn- Internal operating frequency.
chronc{uz "'“": ot RE‘SET' ":“p"" CLK * | Clock: Clock output for use as a sys-
cessors internal registers and flags tem clock. The period of CLK is
may be altered by RESET with un- twice the X,. X5 input period
predictable resutts, AESET N is s 2 .
Schmitt-tnggered input, allowing SiD I Serial Input Data Line: The data on
connection to an R-C network for this line is loaded into accumutator
power-on RESET delay (see Figure bit 7 whenever a RIM instruction is
3). Upon power-up, RE . 1N must axgcuted,
. femain low for at lesst 10 ms alter SO0 0 Serial Output Date Line: The out-
minimum Veg has been "?“’Ch“" put SOD 15 set or reset as specilied
For proper resat operation after the by the SIM instruction.
power-up duration, RESET IN » Y W ;
should be kep! low a mini of cc owet: + 5 volt supply.
theee clock periods. The CPU is held Vgg Ground: Reference.
in the reset condition as long as
is applied. L
Table 2. Interrupt Priority, Restart Address, and Sensitivity
Address Branched To (1)
Name Priority When Interrupt Occurs Type Trigger
TRAP 1 24H Rising edge AND high leve! until sampled. .
RST 7.5 2 3CH Rising edge latched.
RST 6.5 3 34H High leve! until sampled.
RST 5.5 4 2CH High level until sampled.
INTR 5 See Note 12-. High fevel until sampled,
NOTES:

1. The processor pushes the PC on the stack before branching to the indicatyu address.
2. The address branchad to depends on the instructian provided to the cpu-when the interrupl is acknowledged.

TYPICAL POWER-ON RESET RC VALUES®
A, = 75K

Cy =1 uF

“VALUES MAY HAVE TO VARY DUE TO
APPUIED POWER SUPPLY RAMP UP TIME
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FUNCTIONAL 'DESCRIPTION

The B0B5AH is a complete 8-bit paralle! central pro-
cessor. It is designed with N-channel, depletion
load, silicon gate technology (HMOS), and requires
a single +5 volt supply. Its basic clock speed is
3 MHz (808B5AH), 5 MHz (8085AH-2), or 6 MHz
(8085AH-1), thus improving on the present 8080A's
performance with higher system speed. Also it is
designed to fit into a minimum system of three IC'$:
The CPU (8085AH), a RAM/O (8156H), and a ROM or
EPROMAO chip (8355 or 8755A). /

The B0B5AH has twelve addressable 8-bit registers.
Four of them can function only as two 16-bit register
pairs. Six others can be used interchangeably as
B-bit registers or as 16-bit register pairs. The 8085AH
register set is as follows:

Mnemonic Roglsior Contents
ACCor A Accun:mlawr 8 bits
PC Program Counter  16-bit address
BC,DE,HL General-Purpose 8 bits x 6 or

: Registers; data 16 bits x 3

pointer (HL)

SP Stack.Pointer 16-bit address
Flags or F Flag-Register 5 flags (B-bit space)

The B085AH uses. a multiplexed Data Bus. The

- address is split between the higher 8-bit Address
Bus and the tower. 8-bit Address/Data Bus. During
the first T state (clock cycle) of a machine cycle the
low order address is sent out on the Address/Data
bus. These lower 8 bits may be latched externally by
the Address Latch Enable signal (ALE). During the
rest of the machine cycie the data bus is used for
memory or |/O data.

The 8085AH provides AD, WH, Sy, Sy, and 10/
signals for bus control. An Interrupt Acknowledge
signal (INTA) is also provided. HOLD and all Inter-
rupts are synchronized with the processor’s internal
clock. The B085AH also provides 3erial Input Data
(S1D) and Serial Output Data (SOD) lines for simple
serial interfzce.

In addition to these features, the 8085AH has three
maskable, vector interrupt pins, one nonmaskable
TRAP interrupt, and a bus vectored interrupt, INTR.

INTERRUPT AND SERIAL 1/O

The BO85AH has § interrupt inputs: INTR, RST 5.5,
RST 6.5, RST 7.5, and TRAP. INTR is identical in
function to the B8080A INT, Each of the three RE-
START inputs, 5.5,6.5, and 7.5, has a programmable
mask. TRAP is also a RESTART interrupt but it is
nonmaskable. .

The three maskable interrupts cause the internal*
execution of RESTART (saving the program counter
in the stack and branching to the RESTART address) -
if the interrupts are enabled and if the interrupt mask
is not set. The nonmaskable TRAP causes the inter-
nal execution of a RESTART vector independent
of the state of the interrupt enable or masks. (See
Table 2.)

There are two different types of inputs in the restart
interrupts. RST 5.5 and RST 6.5 are high level-
sensitive like INTR (and INT on the 8080) and are
recognized with the same timing as INTR. RST 7.5 is
rising edge-sensitive.

For RST 7.5, only a pulse is required to set an inter-
nal flip-flop which generates the ihternal interrupt
request (a normally high level signal with a low
going pulse is recommended for highest system
noise immunity). The RST 7.5 request flip-flop
remains set until the request is serviced. Then
it is reset automatically. This flip-flop may also be
reset by using the SIM instruction or by issuing a
RESETIN to the 8085AH. The RST 7.5 internal flip-
flop will be set by a pulse on the RST 7.5 pin even
when the RST 7.5 interrupt is masked out.”

The status of the three RST interrupt masks can only
be affected by the SIM instruction and BESET IN.
(See SIM, Chapter 5 of the MCS-80/85 User’s
Manual.)'

The interrupts are arranged in a fixed priority that
determines which interrupt is to be recognized if
more than one is pending as lollows: TRAP—
highest priority, RST 7.5, RST 6.5, RST 5.5, INTR—
fowest pr'iority. This priority scheme does not take
into account the priority of a routine that was started
by a higher priority interrupt. RST 5.5 can interrupt
an RST 7.5 routine if the interrupts are re-enabled
before the end of the RST 7.5 routine.

The TRAP interrupt is useful for catastrophic events
such as power failure or bus error, The TRAP inputis
recognized just as any other interrupt but has the
hignest priority. Itis not atfected by any flag or mask.
The TRAP input is both edge and level sensitive. The
TRAP input must go high and remain high untit it is
acknowledged. it will not be recognized again until it
goes low, then high again. This avoids any false
triggering due to noise or logic glitches. Figure 4
illustrates the TRAP interrupt request circuitry
within the 8085AH. Note that the servicing of any
interrupt (TRAP, RST 7.5, AST 6.5, RST 5.5, INTR)
disables all fyture interrupts (except TRAPs) until an
El instruction Is executed.
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¥
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EXTERNAL | sotmAM
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AP

TR
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Figure 4. TRAP and RESET IN Clrcult -

The TRAP interruptis specialinthat it disables inter-
fupts, but preserves the previous interrupt enable
status. Performing the first RIM instruction follow-
ing a TRAP Interrupt allows you to determine
whether interrupts were enabled or disabled priorto
the TRAP. All subsequent RIM instructions provide
current interrupt onable status. Performing a. RIM
instructlon following INTR, or RST 5.5-7.5 will
provide current Interrupt Enable status, revealing
that Interrupts are disabled. See the description of
the RIM instruction in the MCS-80/85 Family User's
Manual. J

The serial /O system is also controlled by the RIM
and SIM instructions. SID is read by RiM, and SIM
sots the SOD duta.

ijIVlNG THE X; AND X, INPUTS

You may drive the clock inputs of the 8085AH,
B085AH-2, or BOBSAH-1 with a crystal, an LC tuned
circult, an RC network, or an external clock source.
The crystal frequency must be-at least 1-MHz, and
must be twice the desired internal clock frequency;
hence, the BOB5AH is operated with a 6 MHz crystal
{for 3 MHz clock), the B085AH-2 operated with a 10
MHz crystal (for 5 MH2 clock), and the 8085AH-1 can
be operated with a 12 MHz crystai (tor 6 MHz clock).
If a crystal is used, it must have the following
chargcteristics:

Parallel resonance et twice the clock frequency
desired

Cy¢ (load capacitance), < 30 pF

Cs (shunt capacitance) < 7 pF

Rs (equivalent shunt resistance) < 75 Ohms
Drive level: 10 mW

Frequency tolerance: =.005% (suggested)

Note the use of the 20 pF capacitor between X, and
ground. This capacitor is required with crystal fre-
quencies below 4 MHz to assure oscillator startup at
the correct frequency. A parallel-resonant LC circuit
may be used as the frequency-determining network
for the BOB5AH, providing that its frequency
tolerance of approximately =10% is acceptable. The
components are chosen from the formula:

f= 1

27VL(Cext + Cint)

To minimize variations in frequency, it is recom-
mended that you ¢hoose a value for Ceyt that is at
least twice that of Cjpny, or 30 pF. The use of an LC
circuit is not recommended-for frequencies higher
than approximatoly 5 MHz.

An RC circuit may be used as the frequency-
determining network for the 8085AH if maintaining &
precise clock frequency is of no importance. Var-
iations in the on-chip timing generation can cause a
wide variation in frequency when using the RC
mode. its adventage is its low component cost. The
driving frequency generated by the circult shown is
approximately 3 MHz. It is not recommended that
frequencies greatly higher or lower than this be
attempied.

Figure 5 shows the recommended clock driver cir-
cults. Note in D and E that pullup resistors are re-
quired to assure that the high level voltage of the
input is at least 4V and maximum low leve! voltage
of 0.8V.

For driving trequencies up to and including 6 MHz
you may supply the driving signa! to X, and leave Xz
open-circuited (Figure 5D). If the driving frequency
is from 6 MHz to 12 MHz, stability of the clock
generator will be improved by driving both X;and Xy
with a push-pull source (Figure SE). To prevent
self-oscillation of the 8085AH, be sure that X3 is not
coupled back to Xy through the driving circult.
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GENERATING AN 8085AH WAIT STATE

it your system requirements are such that slow
memaries or penpheral devices are being used, the
circuit shown in Figure 6 may be used to insert one
WAIT state in each 8085AH machine cycle.

The D flip-flops should be chosen so that
* CLK is rising edge-triggered
¢ CLEAR is low-level active.

CLEAR BOMEAN 0
ALE" CLK OTPUT® et CLK
—~{CLK R
o~ o READY
’ -
N R e 5 | weur
-5V o] o

ALE AHMO CLX (OUT) SHOULD SE OUFFEAED ¥ CLX MPUT OF LATCH
EXCEEDS BOBSAH I0L OR 10w,

Figure 6. Generatlon of & Walt State for 8085AH
cPU
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As in the 8080, the READY iine is used to extend the
read and write pulse lengths so that the 8085AH can
be used with slow memory. HOLD causes the CPU to
relinquish the bus when it is through with it by fioat-
ing the Address and Data Buses.

SYSTEM INTERFACE

The 8085AH family includes memory components,
which are directly compatible to the 8085AH CPU.
For example, a system consisting of the three chips,
B085AH, 8156H, and 8355 will have the following
features:

¢ 2K Bytes ROM

* 256 Bytes RAM

* 1 Timer/Counter

® 4 8-bit I/O Ports

® 1 6-bit I/O Port

* 4 Interrupt Levels

e Serial |n/Serial Qut Rorts

This minii..um system, using the standard I/O tech-
nique is as shown in Figure 7.

in addition to standard 1/0, the memory mapped 1/O
offers an efficient I/O addressing technique. With
this technique, an area of memory address space is
assigned for /O address, thereby:; using the memory
eddress for I/0 manipulation. Figure 8 Shows the
system configuration of Memory Mapped I/O using
8085AH. .

The 8085AH CPU can also interface with the stan-
dard memory that does not have the multiplexed
address/data bus. it will require a simple 8212 (8-bjt
latch) as shown in Figure 9.
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Flgure 7. ‘8085AH Minlmum Svstem (Standard I/O
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BASIC SYSTEM TIMING Tabio 3. 8085AH Machine Cycle Chart

The 8085AF§ has a multiplexed Data Bus. ALE is used MACHINE CYCLE ,so',:: J:, ) 2%"‘.%;’

as a strobe to sample the lower 8-bits of address on OPCODE FETCH  (0F) o 1[1jof 1] 1

the Data Bus. Figure 10 shows an instruction fetch, MEMORY READ (MR opapefop o
. . MEMORY WRITE  (MW) 0 [] 1 1 ] 1

memory read and i/O write cycle (as would occur 110 READ oR) v vfeto] ] s

during processing of the OUT instruction). Note that HOWRITE tow Vool

during the O write and read cycle that the I/O port it , N

address is ¢opied on both the upper and lower half 8US IDLE (81): OAD o |1]ol1 ] ]

X oF
of the address. asrrmme | [alalo s
HALT TS{ 0] 0)¥s]| TS

There are seven possible types of machine cycles.
Which of tHese seven takes place is defined by the Table 4. 8085AH Machine State Chart
status of the three status lines (I0/M, S4, So) and the

three control signals (RD, WR, and INTA). (See Table [ suvisBua Contrat
3.) The statu§ lines can be used as advan‘ced con- M;:':' $1.50 107 |A g -4 15 |ADo -A0» |RD 7R TA| ALE
trols (for dd.wce selection, for example), since they . % | x X % T T
become active at the T; state, at the outset of each T x | x M x x | x| o
. N 2
machine cycle. Control lines RD and WR become Tear | x | x| x x « | x| o
active later, at the time when the transfer of data is to 1, x | x x x x | x1o
take place, so-are used as command lines. T, Nha: | x Ts . 1o
. A : Ts ijor X s 1 110
+ Amachine cycle normally consisis of throe T states, Te v Lol % s ' oo
with the exception of OPCODE FETCH, which nor- Tneser | X 115 | T8 1s sl 1|6
mally has either four or six T states (uniess WAIT or = o1s | 15 ‘as sl il
A HALT
HOLD states are forced by the receipt of READY or 1 xl1s| s | 15 | 151 1] o
HOLD
HOLD Inputs). Any T state must be one of ten
possible states, shown in Table 4. 0= Logic "0~ TS = Migh Impodanes
1= Logie “17 X o Unmpaciieag

T ALE nat penerated dureng 204 and Ird Machine Eyerns of DAD inireuction
T 10/M = § during Tq~Tg of INA machmne cycie.

o, M, L
o 1, T A 1, 13 Ty T T, 17, 1 \ v / ’
\ 3
Ag-hyg #<,, (MIGK ORDER ADORESS] X wcon, K 10 PORT

{Low cAoER DATA FROM DATA FROM MEMOAY CATA TO MEMORY
ADDAESS) MEMORY 11/0 FORT ACOREES) OR PERIPHERAL

et i /—\ (INSTRUCTION!
e Q[hs WZz &
wa ‘ \ 1
o1\ A 2L |\

sTatus X S8y (FETCH) 10 (READ} X o1 wRITE X 1]

Flgure 10. 6085AH Basic System Timing
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Tabie 6. instruction Set Summary

- Instruction Code Qperstions tnstruction Code Operstions
Moemonic | Dy Og 05 D, Oy D O, Dy Description Mnemonke | Dy Og D5 O Dy D; 04 Dy Description
MOVE. LOAD, AND STORE cz V1 0 0 1 1 0 0 (Callonzero
MOvVrY 2 0 1 D OO S S S [Moveregster 1o register CNZ 11000 1 0 0|[Catonnozero
MOV M1 0 1 1 1 0 S S S iMoveregster to memory cP 111101 0 0 Callon positve
MOV rM 0 1 DO D 1 1 0 ]Movememory loregister CuM P11 1 1 0 0 [Celton minus
MV 1 0 0 00 0 1 1 0Moveimmedate register cre Y110 1 1 0 0 lcanonparity aven
MVEM © 0 1 1 0 1 1 0 [Move mmediste memory CPQ 11 10 01 0 0 iCaltonoarayodd
w8 0.0 0 0 0 0 0 1 jLoad mmediate register RETUAN -
PargacC RET 11700 1 0 0 1 [Retun
wio 00010 0 Losd immediate regrster Ac 110 1 10 0 0 |Return on carry
ParD4 € RANC 1 4. 01 00 0 0 [Returnonne carry
LXtH 0 0 1t 0 0 0 @ 1 |Losdimmedite register g V100 1 0 0 0 |Returnonzero
ParH& L ANZ 1 100 0 0 0 0 {Return on no zero
STAXB {0 0 00 0 0 1 0]StoreAmnarect Ap P11 100 0 0 [Return on positve
STAX 0 0.0 0 1 0 0 1 0Store Aindurect A 1111100 0 [Retum on minus
LDAX B 0000 1 0 1 0LosdAincirect APE P71 1010 0 0 [Return on panty even
WAxD |00 0 1 1 0 1 0lLoadainarect RPO 1 1 1 000 0 0 [Retumenparity odd
STA 0.0 1 1.0 0 1 ©]StoreAdwect AESTARTY
LA 0.0 1 1 1 0 1 0]LoadA cwect AST LV AAAL Y Aestan
SHLD 0 01 0 0 0 1 0StoreHaL diect INPUTIOUTPUT
LHLO 00 1 0 % 01 0fLosdH& L dwect - T O3 101 1 linput
XCHG T 1 1 01 0 1 1|ExchangeD&E HAL our 11 01 00 1 3 Output
, Registers INCREMENT AND DECREMENT
STACAOF - INR ¢ 00 DO D1 0 0 liacrement register
PUSH B 1100 0 1 0 1]Pushcegister ParBs ocR ¢ 0.0 1 00 3 0 1 [Decrement register
C on stach INR M O v 1 1 0 1 0 @ |increment memory
PUSH D 1V 0 1.0 1 0 1|Puthragester ParD & OCA M 00 110 1 0 1 Decrement memory
€ on stack INX B 0 00 0 00 1 1 lIncrementBacC
PUSHM 1 1 1.0 0 1 0 t[PushregisterPar H & registers
Tod)stack INX O G 0 0 1 00 1 1 {incremetDLE
PUSHPSW! 1 1 1 1 0 4 0 t|PushAandFiags registers -
on stack INX H 0 0 1 0 0 0 1 1 [IncramentH&L
POP B F 1.0 0 0 0 O 1 [Popregister Par B4 registors
C off stack ocx e 0 0 0 0 1 0 1 1 [DecrementBAC
POP O £ 1.0 1 6 0 0 1/PopreguterfanDa ocxo 0 00 1 10 3 1 DetromentD&E
€ off stack OCX H C 0 1 0 1 0 1 1 {DscrementH4L
POP H 111 .00 0 0 1 |PopregisterPasr Ha ADO
L off stack ADD ¢ 1 000 0 S S S |AddregistertoA
POPPSW | 1 1 1 1 0 0 0 1 Pop A and Flags ADC ¢ 100 0 1 S S S|AddregistertoA
off stack win camy
XTHL 111 0 0 0 1 1 |Exchangetopot ADOM 1.0 C0 01 1 0 Asdmemory to A
stack H & L ADC M 1000 1 1 1 0|AddmemorytoA
SPHL Y1111 0 0 1 [HAL o stk powter with carry
L sp 0 0 1 1 0.0 9 ! |Losdimmediate stack ADU 101000 1 1 0 1AM unmediate to A
pointer ACH 1.0 0 1 t 1 0 {Asdimmediate to A
WX SP 0 0 0 0 1 1 [Increment stack posnter with cary
ocxsP [ o o 10 1 1 [Decrement stack RATS, 00001 00 1jAdBECIOHAL
rointer DAD D 000 1t 100 1|AcdDLEtOHEL
0% DAD H 001 01 00 1|AHALIOHRL
P 1 1.0 0 0 0 1 1 {sumpuncondstional DAD sP 0 0 1 1 1 0 0 1 {Addstack pointer to
x< L 101 3 0 1 0[sumponcary HeL
INC 1101 00 1 0 wumponnocarry— — SUBTRACT
2 11001 0 1 0]lumponters suB ¢ 10 01 0 S S S |Subtract register
INZ 1 1.0 0 0 06 t 0 fJumponaoiero from A
”» T 11 1.0 0 1 0 dumponposiive S88.r P00 1 1 S 5 S |Subtract register from
M T 111 1 0 1 0 |Jumpon minus Awith borrow
JPE 1110 1 0 1 0 {Jumpon purity even suB M 100 1 0 1 1 0 |Subtract memory
PO T 1 1.0 0 0 1 0 Jumponpanty odd from A
PCHL 11101 0 0 1[HALIopogeam 588 M 100 3 1 1 1 0 |Sutract memory from
counler A with borrow
CALL St 1101 0 1 1 0 |Suttract knmediate
eALL” T 1.0 0 1t 1 0 1|Calluncondinonat - from A
cc 110t 1 1 0 0|Caoncary S8 T 1.0 1 1 1 1 0)Sudtract immediste
CNC 1301 0t 0 0lCatonnocary from A with borrow
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- . Table 6. Instruction Set Summary (Continued)
R T
Instruction Code Operations Instruction Code Operatiang
Mnemonlc | 07 De Oy O Dy D; O, Do Description Mnemonic | Dy Dg Og Dy Dy D; D, Dy Description
LOGICAL SPECIALS .
ANA r 10 1 0 0 S S S |Andregisier wan A CMA 0 0 1V 0 1 1 1 1 |Complement
. XAA ¢ 101 0 %t S S S |Exclusive OR register ' A
. with A STC 0 0 v v 0 4 1 1|Setcarry
QRA ¢ 10 v 1 0 S S S |ORregister with A& CMC 9 0 1t 1 1 3 1 1]|Complempat
CMP ¢ 1.0 1 1 1 S8 § S [Compare regsier with A : carry
ANA M T 01 0 0 t t 0 |Andmemory with A DAA 0 1 0 9 3 t 1Decimalagusi A
XRA M 1.0 1 0 1 1 1 0 [Exclusive OR memary CONTROL Y
with A E! T 1 1 1 1 0 1 1 |Enableinterrupts
ORAM 101 ] 0 | OR memory with A o]} V1 1 1 0 0 1 1| Disable Interrupt
CMP M 101 1 1 i 0 [Compare NOP 0 0 0 0 0 0 O 0]No-operation
memory with A HLT 0 31 1 1 6 + 1 0fHan
AN S 1 1 .0 0 1t 1 0 [Ang mmediate with A NEW BOBS5A INSTRUCTIONS o
XA V1 1 0 1 1 3 0 |Exclusive OR immediate AM 0 0 t 0 0 0 0 0fReadinterrupt Mask
with A SIn , ¢ 0t 100 0 { Set Interrupt Mask
OAl o 1.0 1 1.0 |ORmmedate with A H
cPl T34 1 1 1 1t 0 {Compare immediate :
with A :
ROTATE It
RLC 0 0 00 0 1 1 1 |Rotate Atelt M
RRC 0 0 0 0 1 1 1 1 [RatateArngh H
RAL @ 0 0 1 0 1 1 1 |Rotate Afeft through
carry
RAR ¢ 7 0 1 % 1 1 1|RotaleA nght through
. carry
HOTES:
1. DDS or SSS. B 000. C 001, D 010, €011, H.100, L 101, Memory 110, A 111,
2. Two possidble cycle times (6/12) indicate instruction Cycles dependent on condition flags. .

Al mnemonics copynighted « Intel Corporation 1876
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Unspecitied 8085A Op Codes :

N NEW CONDITION CODES Vet

X5 +0n 5

Cnrwiion code tormat

S Z xb AC 0 P v C

DSUB  ldoulse suttrectiont
{1 LLY = 1B} 3L+ 1B) 10
The contents of register pavr 8 and C are subiracted rrom the
contents of register pase H and L The result i ptaced
register par Hand L. Al conaition Hags are atfectes

00001000 081

cycles 3

states 10

addressing register

Hags. Z2.5,P,CY AC X5 V

ARHL  larahmenc shitt of H ang L to the rignt)
{H7<H7), {Mn=1) = (Hn}
{L7=Hol, tLn- 1) ¢ (LA ICYs = 1o}
The contents of register paiz K and L are shified tight one bii,
The uppermosi b « duphcatad and the lowest bt 15 shefted
Into the carry it The result »s placed 1n regestar par M and L
Note only the CY flag i3 atlected

QnCcCtr10000 (10}

cycles ?
states 7
addressing register
fags cy

RDEL  (rotate D and £ teft through carry)
(One1} = (On); (Dot « 1ET}
(CY} = tO7), (En*1) x {Enj, (Eor » iCY)
The contents of reqistar D2 D and € are rotated Ieft 9ne
position Ihrough the Carry flag The low order Dit 15 set equat
10 the CY flag and the CY flag 15 set 10 the value thdited out
of the high order it Oniy the CY angghe V flags are altectea

Iooonooo} 18

cycles 3
states 10
addressing regiter
flags ey, v
LOm 11020 D and £ with M and L plus immediate bytel

101 4EL = THEIL) ~ thyte 2

The contents of register par K ang L ace added 16 the
inmediate byte The result 1 placed i regusier pav D ang €
Note. no condition fags are atfected

90101000

128)
cycles 3
states 10
addressing, wrmediate register
ftagy: none
LOSE 11020 D and € with SP plus rmmediate bytel

D) HE) = (SPHISPL) » tbyte 2)

The contents of register paw 5P are adced to the immediate
byte. The result 15 ptaced 1 regster par Dand € Nele no
condition fiags are atfected,

00111000

38)
cveles 3
states, 0
addresning immechate register
ags: none

2's complement overtion -

Underllow tDCX: or overtiow [INX)

X5 20102+ Q1R » 02°R_where

01~ 3ign of operand 1. 02 = s1gn of .operand 2,

A+ sign of result For sudtraction and comparisons,
replace 02 with 07

RASTV  irestart on overfiow)
vy
HSP)=1) = {PCHI
1(SP1=2) = (PCL}
{SP} = (SP1-2
(PC) = 40 hex
H the overfiow t1ag V « set, the actions specified above are
performed; otherwise control continues sequentially,

ics)
cycles tord
states 6o 12
addeessing’ register indect
Mags none

SHLX (store M ano L indireet through [ and €)

HOMEI =1L} |

HDVEISN) = {1y

The contents of register L are moved 10 the memory location
whose adgress 15 0 register pavt O and € The contents of
regriter H are moveg 1o the succeeding memory location.

o9

cycles 3

states 10

2adressing reguter indwect
Nags none

INX5  {jump on not X5)
I tnot X51 -
{PC) = (byte 31 loyte 21
1 the X5 tlag s reset. control s transterred 16 the instruction
whose adaress 13 specified i Dyte 3 and byte 2 of the current
ALTUCiIon, otherwise controd continuey seQuentiaity,

11011101 ([s1e}}
low-orger adorett
high order sadrass

cycles 293
states. Tor10
addressing wrmediate
flags none

LHLX  {load Hang L nditest through D and £)
(L1 = UDHEN
(M) = ((DIIEN=1}
The content of the mamary locstion whose addrest 3 1n D
ang E, are moved 10 register L. The contents of the succeeding
Memory 10CILION 3re moved 1O register M, .

1ED!
cycles. 3
fates. 10
addressing register inchrect .
fags: aone
JXS  fump on X5
1 {X5)

(PC] = (byte J) {bvtz 2}
If the XS flag 15 resél, control + transfeered to the nstruction
whost agdress s specitied in bytet3 and byte 2 of the current
instruction, otherwise control continues sequentially,

113113101 tFD)
iow prder r
high-order scdress -

cycles: . 20r3

states . 1er10

sdgressing:. immediate

Iaf v none
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8255A/8255A-5

PROGRAMMABLE PERIPHERAL INTERFACE
B MCS-85T™ Compatible 8255A-5 & Direct Bit Set/Reset Capabllity Easing
B 24 Programmable 1/0 Pins Control Application Interface
& Completely TTL Compatible B Reduces System Package Count
a Fully Compatible with Intel & Improved DC Driving Capability

Microprocessor Families B Avallable in EXPRESS

® Improved Timing Characteristics — Standard Temperature Range

— Extended Temperature Range

® 40 Pin DIP Package or 44 Lead PLCC
(See intol Packaging. Order Number; 231369}
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8255A FUNCTIONAL DESCRIPTION

*
i

General ’

The 8255A is a programmable peripheral interface
(PPI) device designed for use in Intel microcomputer
systems. Its function is that of a general purpose 1/0
component to interface peripheral equipment to the
microcomputer system bus. The tunctional configu-
ration of the 8255A is grogrammed by the system
software so that normally no external logic is neces-
sary to interface periphera! davices or structures.

Data Bus Buffer

This 3-state bidirectionalga-bit buffer is used to inter-
face the B255A 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 10 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 Control Groups.

(€S)
Chip Select. A “iow” on this input pin enables the
communication between the 8255A and the CPU.

(RD)

Read. A “low" on this Input pin enables the 8255A
10 send the data or status information to the CPU on
the data bus. In essence, it allows the CPU to “read
from™ the 8255A.

(WR)

Write. A “low” on this input pin enables the CPU to
write data or control words into the 8255A.

{Agand Ay)

Port Seloct 0 and Port Select 1. These input sig-
nals, in conjunction with the RD and WR inputs, con-
trol the selection of one of the three ports or the
conlrol word registers. They are normally connected
to the least significant bits of the address bus (A,
and Aq).

oy i oo
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231308-3

Figure 8, 6255A Block Dlagram Showing Data Bus Buffer and Read/Wrlte Control Logle Functions
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8255A BASIC OPERATION

A1] Ao | RD | WR | TS | Input Operation (READ)

°
o

Port A — DataBus

o
(=]

Port B ~+ Data Bus

0 1
01 1
0 1

(=]
(=]

PortC — DataBus

Qutput Operation
(WRITE)

Data Bus — PortA

Data Bus — PortB

Data Bus — PortC

s lalo|o
- |lol=]|o
PO IR N

olofo|o
° ololo

Data Bus — Control

Disable Function

X1 X| X ] X | 1|DataBus — 3-State

111}0 1 | 0 |egal Condition

X[ X1 1 0 | Data Bus —+ 3-State

: (RESET)

Reset. A “high” on this input clears the control reg-
ister and all.ports (A, B, C) are set to the input mode.

Group A and Group B Controls

The functional configuration of each port is pro-
grammed by the systems softwzre. In essence, the
CPU “outputs” a contro! word to the B255A. The
control word contains information such as “mode”,
“bit set”, “bit resot”, etc., that initializes the func-
tional configuration of the 8255A.

Each of the-Control blocks (Group A and Group 8)
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.

Cq:ntrol Group A—Port A and Port C upper (C7-C4)
Control Group B—Port B and Port C lower (C3-C0)

Th:a Control Word Register can Only be written into.
Nd Read operation of the Control Word Register is
allowed.

Ports A, B, and C

Thp 8255A contains three 8-bit ports (A, B, and C).
All can be configured in a wide variety of functionat
chéracteristics by the system software but each has
its‘own special features or “personality” to further
enhance the power and flexibility of the 8255A.

Port A. One 8-bit data output latch/buffer and one
8-bit data input latch.

Port B. One 8-bit data input/output latch/buffer and
one 8-bit data input bulfer.

Port C. One 8-bit data output latch/butfer and one
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 fatch and it

can be used for the control signal outputs and status
signal inputs in conjunction with ports A and B.
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Pin N
Pin Configuration In Names o

— AL 07-Dp Data Bus (Bi-Directional)
ear(]2 »]ras RESET Reset Input

ear s 2] ras A

-4 Ve (&) Chip Select

wds »[) RD Read Input

4 [ Raser
c:EJ : 3 :;,_ / WR Write Input

MGy =po, A, A1 Port Address

a(]s ufye,

rcr (e UL »Oo, PA7-PAO Port A (BIT)

weJu »)o,

res s nfo, PB7-PBO Port B (BIT)

m{C_ ” nflo, PC7-PCO Port C(BIT)

rcollre »l:o

rertju nl Ve Vee +5 Volts

[ =1alT} nf e
wajus 2oy ens GNOD 0 Volts

[ _Tsll] 1w

1T 2[Jrea

e R 8255A OPERATIONAL DESCRIPTION

Mode Selection

There are three basi

ic modes of operation that can

be selected by the system sofiware:
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Mode 0—Basic Input/Output
Mode 1—Strobed Input/Output

Mode 2—B8i-Directional Bus
When the reset input goes “high” all ports will be sot
to the input mode (i.e., all 24 lines will-be in the high
impedance state). After the reset is romoved the crows
8255A can remain in the input mode with no addi-
tional initialization required. During the execution of i omem
the system program any of the other modes may be §-ournat
selected using & single output instruction. This al- onrs
lows a single 8255A to service a variety of peripheral Joe
devices with & simple software maintenance routine.
SO0E HILECTION
The modes for Port A and Port B can be separately Hitee
defined, while Port C is divided into two portions as
required by the Port A and Port B definitions. All of
the output registers, including the status flip-flops,
will be reset whenever the mode is changed. Modes anow 4
may be combined so that their functions! definition ront ¢ (LPPER)
can be “tajjored” to almost any 170 structure. For et
. instance: Group B can be programmed In Mods 0 to
- - monitor simple switch closings or display computa- roRT A
" tional results, Group A could be programmed in o vt
Mode 1 to monitor a keyboard or tape reader on an
interrupt-driven basis. rprhetidiegl
€1« MO0t 1
X = MO0t 2
i ADORL 58 B
LT
{ CONTROL Bl MOOA T PLAS
| I'T 1= ACTIVE
{ ODATA bR
231308-7
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G R O R P
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(3
ety AT

15| 1

S IH QT

ot 1 —=] 8

G T T D
e w o u.n.mm-‘

' Figure 5. Basic Mods Definitions and Bus
Interface

Figure 6. Mode Definition Format

The mode definitions and possible mode combina.
tions may seem confusing at first but after a cursory
review of the complete devico operation a simple,
logical 170 approach will surface. The design of the
8255A has taken into account things such as eoffi-
ciont PC board layout, controt signal definition vs PC
layout and complete functional flexbility to support
almost any peripheral device with no external logic.
Such design represents the maximum use of the
available pins.

Single Elt Sot/Reset Feature

Any of the eight bits of Fort C can be Set or Reset
using a singie OUTput instruction. This feature re-
duces software roquifements in Control-based appli-
cations.
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Figure 7. Bit Sot/Re_pot Format

When Port C is being used as status/control for Port

A or B, these bits can be set or,reset by using the Bit

Set/Reset operation just as if they were data output
. ports, N

Interrupt Control Functions

When the 8255A is programméd to operate in mode
1 or mode 2, control signals are provided that can be
used as interrupt request inputs to the CPU, The in-
terrupt request signals, generated from port C, can
be inhibited or enabled by setting or resetling the
associated INTE flip-fiop, using the bit set/reset
function of port C.

MQDE 0 (BASIC INPUT)

This function allows the Programmer to disallow or
allow a specific /0 device to interrupt the CPU with-
out affecting any other device in the interrupt struc-
ture.

INTE flip-fiop definition:
(BIT-SET)—INTE is set—interrupt enable
(BIT-RESET)—INTE is RESET—Interrupt disable

NOTE:
All Mask flip-flops are automatically reset during
modo selection and device Reset.

Operating Modes

MODE 0 (Basic input/Output). This functional con-
figuration provides simple input and output opera-
tions for each of the thres ports. No “handshaking
is required, data is simply written to or read from a
specified port.

Mode 0 Basic Functional Definitions:
¢ Two 8-bit ports and two 4-bit ports,
® Any port can be input or output.

e Qutputs are latched.

¢ Inputs are not latched.

* 16 ditferent Input/Output configurations are pos-
sible in this Mode.

Ga
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t e
QA 80 WL K;
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MODE 0 (BASIC OUTPUT)
an
wh l_
N 7
porma— 0 e twp —]
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i

€1, A1, 80

A

ouTsLT

231308-10
MODE 0 PORT DEFINITION
A B Group A : Group B
os | Dy | Dy Do Port A (Sﬁ:ﬁ) oo Port B (E:::i)
0 0 0 0 OUTPUT OUTPUT. 0 OUTPUT OUTPUT
(o} 0 0 1 OUTPUT OUTPUT 1 ouTPUT INPUT
0 0 1 [¢] OUTPUT OUTPUT® 2 INPUT OouTPUT
0 0 1 1 OUTPUT OUTPUT* 3 INPUT INPUT
0 1 0 0 OUTPUT INPUT ’ 4 QOUTPUT OUTPUT
0 1 0 1 OUTPUT INPUT - 5 QUTPUT INPUT
0 1 1 0 OUTPUT INPUT 6 INPUT OUTPUT
0 1 1 1 OUTPUT INPUT 7 INPUT INPUT
1 [} 0 0 INPUT OUTPUT 8 OUTPUT OUTPUT
1 [o] 0 1 INPUT OUTPUT 9 OoLTPUT INPUT
1 0 1 0 INPUT OUTPUT 10 INPUT OUTPUT
1 0 1 1 INPUT OUTPUT 11 INPUT INPUT
1 1 0 v} INPUT INPUT 12 OouTPUT OUTPUT
1 1 0 1 INPUT INPUT 13 CUTPUT INPUT
1 1 1 0 INPUT INPUT 14 INPUT OuUTPUT
1 1 1 1 INPUT INPUT 15 INPUT INPUT
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MODE CONFIGURATIONS
CONTROL WORD #9 CONTROL WORD #2

o O 0 0 0 0 D, O,

[LLLLTL T

% 0 0o 0, 0 0, O D

Llefelefeel ]

A ——,L... (TR A i_"!"_" PA,PA,
82354 82354
e ry e, e e,
0,0, C{ 070y C‘[
L e,
s, A
231306-11 231308-12
CONTROL WORD &1 CONTROL WORD #3
©, 0, o O, ©, O, D, D, o © 0 © 0 DO D, D,
(LT LT Dnooonnn
Af— gt PALPA, A ——;‘—'—~n,.u,
82558 2553 .
e e,
oo, f e
— ey,
8 | i, ) e
231308-13 23130814

CONTAOL WORD &4
O, O, O, © ©, D, 0O, O,

[T-TTTT-LL ]

M W
A L—ﬁl-'—- PA,PA

2354
L
e |

——— e,

S

231308-15

CONTROL WORD &8
0, D 0y 0, 0O, P, D, O

Llelefrdefele]e]

A -—-—,IL— PALPA,

8354

00y =—

o
‘1
ey,

sy,
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CONTROL WORD o8
B ® 3 o, 0, B
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Doononnn

CONTROL WORD 9 -~
% % o o o0 0, 0 b
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st e,

A L] PALPA, A ! PALLA,
Q2334 $255A
et e, e reye,
8,0, c { 0,0y ————— o} ¢ {
e 1, n, e rerc,
] e ] 8t 1, r0,
231306-17 23130818
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0)0g o c {
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CONTROL WORD #7
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©2sea
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Sttt e,
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CONTROL WORD £11
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CONTROL WORD #13
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82564
4
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et — rey s,
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Operating Modes

MODE 1 (Strobed input/Output). This functional
configuration provides a means for transferring 1/0
data to 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.

Mode 1 Basic Functional Definitions:

® Two Groups (Group A &nd Group B)

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

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

* The 4-bit port is used for control and status of the
8-bit data poni.

Input Control Signal Definltion

STB (Strobe Input). A “low" on this input loads
data into the input latch.

IBF (input Buffer Full F/F)

A “high” on this output indicates that the data has
been loaded into the input latch; in essence, an ac-
knowledgemaent. IBF is set by STB input being low
and is reset by the rising edge of the RD input.

INTR (interrupt Request)

A "high” on this output can be used to interrupt the
CPU when &n input device is requesting service.
INTR is set by the STB is a “one”, IBF is a “‘one”
and INTE is a “one". It is reset by the falling edge of
RD. This procedure aliows an input device to re-
quest service from the CPU by simply strobing its
data into the port.
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INTE A INTEB
Sy
Controlied by bit set/reset of PC,. Controlled by bit set/reset of PCy,
MODE 1(PORT A) MOOE 1 (PORT 8)
H <:J
CONTROL WORD : rth . COMTROL WORD )

D, 0, 0, 0, O, O, O, D,

L o[ ] DX
e :
3o NPuT

0= ouUTPUT

I,---,'r— 0, o, 0, O, 0, 0, D, O,
LA [ DI [+ IX

a

bl 0, e NTA, Py [ inTR,
L)} ——4{

[ 18f,

2
oy [~ 1o

231308-27 231308-28

Figure 8, MODE 1 input
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Figure 9. MODE 1 (Strobed Input)
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Output Controf Signal Definition

OBF (Output Butfer Full F/F). The OBF output will
go “low" to indicate that the CPU has written data
out to the specified port. The OBF F/F will be set by
the rising edge of the WR input and reset by ACK
input being low.

ACK (Acknowledge Input). A “low" on this input
informs the 8255A that the data from port A or port
B has been accepted. In essence, a response from
the peripheral device indicating that it has received
the data output by the CPU.

INTR (interrupt Request). A “high” on this output
can be used to interrupt the CPU when an output

device has accepted data transmitted by the CPU.
INTR is set when ACK is a “one", DBF is a “one",
and INTE is a “'one™. It is reset by the faliing edge of
WR. :

T
i

INTEA .
Controlied by bit set/reset of PCg.

INTE B

Controllod by bit set/reset of PC,.

MODE 1 (PORT A) MODE 1 (PORAT B)
'
A, 2A, (78 £ acia T
CONTAOL WORD CONTAOL WORD
0, 0, Oy D, D, O, D, D, O; Dy 0, D, Dy D, D; O,
VW b oBP
[+ [e ]2 [o[meXXIX] L DXDIXIX T2 X '
e fe—— KRy
e pUT
0= OUTPUT
. b INTR,
WA —f , ) p——"
LX) .
231308-30 231308-31
Flgure 10. MODE 1 Output
» ot of A
.——.1‘0.7
m
S
v — > /
R 1
p———s o b pyp et
_}
=Yg
231308-32

Flgure 11. MODE 1 (Strobed Output)
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PORT A—{STROBED INPUT)
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e

~, M INTA
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POAT A—(STROBED OUTPUT)
PORT B—(STROBED INPUT)

Figure 12. Combinatlons of MODE 1

Combinations of MODE 1

Port A ang Port B can be ndividually defined as in-
put or output in MODE 1 t¢ suppert a wice variety of
strobed 1/0 applications.

Operating Modes -

MODE 2 (Strobed Bidirectional Bus I, Q). This
functional configuration provides a means for com-
municating with a periphera! device or structure on a
single8-bit bus for both transmitting and receiving
data (bidirectional bus 1/Q). ""Handshaking” signais
are provided to mzintain proper bus flow discipline in
a similar manner to MODE 1. Interrupt generation
and enable/disable functions are also available.

MODE 2 Basic Functional Definitions:

¢ Used in Group A only.

¢ One 8-bit, bi-directional bus Port (Port A) and a 5-
bit control Port (Port C).

® Both inputs and ot tputs are latched.

* The 5-bit controf port (Port C) is used for control

and staius for the 6-bit, bi-directional bus port
(Port A).

Bidirectional Bus /0 Control Signal
Definition

INTR (Interrupt Request). A high on this output can
be used to interrupt the CPU for both input or output
operations.

Output Operations

OBF (Outbut Butfer Full). The OBF output will go
“low" to indicate that the CPU has written data out
to port A.

ACK (Acknowlodge). A “lcw” on this input enables
the tri-state output buffer of port A to send out the
data. Otherwise, the output buffer will be in the high
impedance state.

INTE 1 (The INTE Fllp-Flop Assoclsted with
OBF). Controlled by bit set/reset of PCs.

Input Operations

STB (Strobe Input). A “low” on this inp'dt loads
data into the inpur latch.
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1BF (Input Butfer Full F/F). A “high" on this output
indicates that data has been loaded into the input

Controlled by bit set/reset of PCy.

INTE 2 (The INTE Flip-Flop Assoclated with IBF).

3

latch.

CONTAOL WORD

o 0 O, 0, O, O, O,

[ LD

e
1o wwuT
0= ouTrut

rORT
1o ey
0= 0UTPUT

Figuré 13. MODE Control Word
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)
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Flgure 14. MODE 2

DATA FROM
CPU TO 82554

i

—

INTR

|
L-.n_\

NOTE:
Any sequence whero WR occurs before ACK ard STB occurs bofore RD is permissible.

(INTR = IBF « [MASK « STH « AD + OBF ¢ MASK ¢ ACK ¢ WR)

o 1y —eee]
>
ACR N
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m
R
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b tan — %o
PRRIPHCRAL | e e e _( ‘1}_ . _< >_
e — e
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/ = /
) / / A
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DATA FROM
82544 TO 080

.231308-37

Figure 15. MODE 2 (Bidirectional)
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.  MODE 2 AND MODE 0 (INPUT) MODE 2 AND MODE 0 (OUTPUT) :
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Figure 16. MODE v, Comblnations
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Mode Definition Summary
MODE 0 MODE 1 MODE 2
IN our IN out GROUP A ONLY
PAg IN out IN out «—
PA IN our IN out -~
PA2 IN ouT IN ouT —
PA3 IN out IN ouT —
PA4 IN out IN ouT —
PAs IN our IN ouT -~
PAg IN ouT IN ouT —
PA; IN ouT IN out —
PBo IN ouT iN ouT -
PB4 IN ouT IN cuT _—
PBz IN our IN ouT -
PB3 IN ouT IN ouT - MODE 0
PB4 IN ouT IN ouT — OR MODE 1
PBs IN ouT IN out - ONLY
PBg IN ouT IN ouT _
PB; IN out IN ouT _
PCqy INT | ouT INTRg INTRg I{ol]
PC4 IN out 1BFg OBFg 170 .
PC, IN ouTt 578g ACKg 70 -
PCs3 IN out INTRA INTRA INTR4
PCy4 IN ouT 5784 110 STBa .
PCs IN ouT IBF4 1’0 18F
PCgq IN ouT 170 ACK,, ACKa:
PCy IN out 170 OBFa OBF .

Special Mode Comblnation
Consliderations

There are several combinations of modes when not
all of the bits in Port C are used for cqntrol or status.
The remaining bits can be used as follows:

It Programmed as Inputs—

Allinput lines can be accessed during a normal Port
C read.

It Programmed as Outputs—

Bits in C upper (PC7-PC4) must be individually ac-
cessed using the bit set/reset function.

Bits in C lower (PC3-PCg) can be accessed using
the bit set/reset function or, accessed as a three-
some by writing into Port C.

Source Current Capability on Port L
and Port C

Any set of eight output butfers, selected randomly
from Ports B and C can source 1 mA at 1.5 volts.

This teature allows the 8255 to directly drive Darling-
ton type drivers and high-voltage displays that re-
quire such source current.

Reading Port C Status

In Mode 0, Port C transfers data to or from the pe-
ripheral device. When the 8255 is programmed 1o
function in Modes 1 or 2, Port C generates or ac-
cepts “"hand-shaking™ signals with the peripheral de-
vice. Reading the contents of Port C allows the pro-
grammer to test or verify the “status” of each pé-
ripheral aevice and change the program flow ac-
cordingly.

There is no special instruction to read the status in-
formation from Port C. A normal read operation of
Port C is executed to perform this function.
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N INFUT CONFIGURATION

5 DO b 0 ©

[T =[] [ o]

GROUP A GRoush ™
OUTPUT CONFIGURATION
% % 9 0o 0 o ‘0 o
IE“‘IWH‘] w l 10 vau‘] mu.] ooz, ]wm.,
GROLP A GROUP®
231308-59

Figure 17. MODE 1 Status Word Format

.
9 ‘0, © D0, 0 ©0 © o

Ioﬁ‘lmn,

GROUP A - GROUP B

—
(DEFINED BY MODE 0 OR MOOE 1 SELECTION)
231308-42

Flgure 18. MODE 2 Status Word Format

APPLICATIONS OF THE 8255A

The B255A is a very powerful tool for interfacing pe-
ripheral equipment to the microcomputer system. 1t
represents the optimum use of available pins and is
flexible enough to interface almost any 1/0 device
without the need for additional 6xtemai logic.

Each peripheral device in a microcomputer system
usually has a “service routine” associated with it.
Tho routine manages the software interface be-
tween the device and the CPU. The functiona! defini-
tion of the 8255A is programmed by the 170 service
routine and becomes an extension of the system

software. By examining the /O devices interface.

characteristics for both data transfer and timing, and
matching this information to the examples and ta-
bles in the detailed operational description, a contro!
word can easily be developed to initialize the 82554
to exactly “fit" the application. Figures 19 through
25 represent a few examples of typical applications
of the 8255A.
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Figure 19. Printer Interface
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Flgure 20. Keyboard and Display Interface
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Figure 21. Keyboard and
Terminal Address Interface

Figure 23. Baslc Floppy Dick Interface
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Figure 22. Digital to Analog, Anslog to Digital

Figure 24. Basic CRT Controlier Inte-face




256K-BIT (32,768 x 8) CMOS STATIC RANDOM ACCESS
MEMORY WITH DATA RETENTION AND LOW POWER

The Fujitsu MB 84256 is a 32,768word by 8-bit static random access mem-
ory .fabricated with 2 CMOS silicon gate process. The memory utilizes asynchro-
nouse circuitry and may be maintained in any state for an indefinite period of
time. All pins;are TTL compatible, and a single +5 volts power supply is re-
quired.

The MB B4256 is ideally suited for use in microprocesser systems and other

applications where fast access time and ease of use are required. All devices

offer the advantages of low power dissipation, low cost and high performance.
t

Organizatiob: 32,768 x 8 bits

Fast access time: 100 ns max. (M8 84256-10/10L/10LL)
B 120 ns max. (MB 84256-12/12L/12LL)
v 150 ns max. (MB 84256-15/15L/15LL)

Completely:static operation: No clock required

TTL compatible inputs/outputs '

Three-state outputs

Single +5V Power supply, £10% tolerance

Low power standby:

CMOSievel: 55 mWmax. (MB84256-10/12/15)
0.55 mW max, {MB B4256.10L/10LL/12L/12LL/
) 15L/15LL)

TTLlevel: 165 mW max. (MB 84256-10/10L/10LL/12/12L/12LL/

FLsL/sLL)

“Data retention: 2.0V

Standard 28-pin DIP {600 mil) (Suffix: -P)
Standard 28-pin Bend-type Plastic Flat Package {450 mil} {Suffix: -PF)
Standard 32-pad LCC (Suffix: -CV} g

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol Value Unit
Supply Volitage d Vee -0.5 to +7.0 v
Input Voltage Vin ~0.5 10 Ve +0.5 \'
Qutput Voltage Vour -0.5 to Ve +0.5 v
Temperature Under Bias Taias -10 to +85 °c
Storage CERAMIC 2 -85 to +150 <
Temperature Range | o\ asTiC e ey

PLASTIC PACKAGE PLASTIC PACKAGE
OIP-28PM02 FPT-28P-M02

CERAMIC PACKAGE
LCC-32C.A02

PIN ASSIGNMENT

At 20ve
32002 npwe
LYle}] w04,
AgCle 2534,
A [y
s ) DAy
A0 pziml14
atfs TV 2B,
L=t 20T
Aol]s0 19310,
[I-Nw}] 1830170,
[ Na T} 1310,
#0513 18[2110,
onoThe 153vo,
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256K (32K x 8) PRODUCj‘ION AND UV ERASABLE PROMS

8 New Quick-Pulse Programming™ ; 8 Plastic Production P27256 I

Algorithm for Plastic P27256 ) Compatibls with Auto-Insertion

~ 4 Second Programming : Equipment

— Intgligent Programming™ Algorithm ® Moisture Retlstant

Compatible : Induetry Standard Pinout JEDE
. W Induetry Stan nout ... C

& Fast Access Time P Approved ... 28 Lead Cerdip and

— 170 ns D27256-1 f Plastic P.amge

— 200 ns P27256-2 :
B Intgligent Identitier™ Mode

(Ses Packaging Spec, Order ¢231366)

The Intef 27256 is a 5V only, 262,144-bit Ultraviolet Erasable (Cerdip)/plastic production (P27256) electrically
programmable read-only memory (EPROM). Drganized as 32K words by 8 bits, individual bytes can be ac.
cessed in less than 170 ns (27256-1). This is gompatible with high performance microprocessors, such &. »._
Intel IAPX 186, allowing full speed operation without the addition of performance-degrading WAIT statas. The
27256 Is also directly compatible with intef's 8051 family of microcontrofiers.

ThePlasﬂcP27256hIdam!ormghvolumproducﬁonenmeemmmcodeﬁqMﬂyhaudaLM
packaging is also well-suited to auto-insertion equipment in cost-effective automated assambly lines. Intel's
new Quick-Pulse Programming Algorithm enables the P27258 to be programmed within four seconds (plus
programmer overhead). Programming equipment which takes advantage of this innovation will electronically
Identify the EPROM with the help of the intgligent Idantifier and rt....ary program it using a superior program-
ming method. The intgligent Programming Algorithm may be utitized in the absence of such equipment.

- The 27256 enables implementation of new, advancad systerns with finware-intensive architectures. The
- combination of the 27256's high-denstty, cost-effectiva EPROM stora: , and new advanced

microprocessors
having magablt addressing capability provides designers with opportuntties to engineer user-friendly, high
reliabliity, high-porformancs systems.

The 27256's lerge storage capabillty of 32 K-bytes enablas it to function as a high-density software carrler,
Entire operating systems, diagnostics, high-level language programs and speciaiized application software can
reside Iin a 27256 EPROM directly on a system's memory bus. This permits Immediate microprocessor access
end execution of software and elminates the need for time-consuming disk accesses and downloads.

Two-ine control and JEDEC-approved,. 28-pin packaging are standard features of all Intel
EPROMa. This assures easy microprocessor Interfacing and minimum design efforts when upgrading, adding,
or choosing batween nunvolatile memory altematives.

The 27256 Is manufactured using Intel's advanced HMOS®II-E technology.
“HMOS I3 a patented process of intel Corporation.
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27256
. * Pin Names )
Ag-Aqy Addresses I
TE Chip Enable

OE Qutput Enable

Oo-07 Qutputs

NOTE:

o.U.. Don't Use ¢
WE Write Enable f
27256

rote| 27813 {2781z arvzea | A 27aaa 2716 P27256 k716 2732 (270N 120n 27612 | 77813 | 279w
Vep | OU. | Ass | Ver | Ve > Ve | Veo | Voo | Vee | Ve
A | Az | Az ] Az | A2 o PGM|[ FGR | Ay | WE chwd
AlAa AL A A A A ol Voe| Voo | NG A | A3 | A | Ay
A Aa As As As As | As = Al A N A As As Ay
Ag As As As Ay Ay | As 2 Nl A Ay Ao As Ay As
As A Ag Ay Ay e | Al 3 Vep| At | An | A 3 Ay | Ay A
Alalal gl ala = TOE OEVpy OE | DE [ORNpfOE/Vpy TE
Az | A2 | Az Az A2 Ar | Az iy, Aol Ao Ao | Ao | A | A Asa
Ay AL ] oA Ay Ay A | Ay ) Gl ||| | =3
Ao Ay A Ao Ay ANt A O O | Oz | Or Oy Cr Or
Qg 106/O0f Co Op O | Op | Os Os| Os | Oe | Os | Os Os Oy
oy 10w O | Oy | 0, | 0, | 0 0s] 05 {os| 05 | 05 | 05 | o
O: | 02 [0 | ©2 | 02| O2 | O Ouf O4s [ Oa| Oc | Oc | Og .
Gnd | Gad | Gnd | Gnd | Gnd | G onlolojolo]| o o

Intel"Universal Site* Compatible EPAOM pin configurations are shown in the blocks adjacent to the P27256 pins.

Figure 2. Cerdip/Plastic DIP Pin Configuration
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