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ABSTRACT
This thesis presents the PC - BASED CURVE TRACER that it uses the analog

to digitol converter principol to change an analog DC - bias voltoge into a digital
signal. Then, it brings the digitol signal to process and displau in Scmiconductor
characteristic graph form. The project uses micro comperter to control the operation

and displaying. Furthermore, it cam dlisplay a result into the printer.
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Curve Tracer Display on PC.
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UJT{Unijunction Transistor]
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¢

9 v
Collector Sweep/Drian Voltage 1¥lumsiaonussdugeganineaianiaes nio

R3U

5 Curve Tracer Display on PC.
WIULICH Run Options Help '
~ Polarity -

»
Current Limit ’ -
Devices ; e {
Base currenyGate voltage §
COllector Sweep/Drain voltage i

NiE Curve Tracer Display on PC.
 File Edit Controls Run BOIINE

1Y Option
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i B Curve Tracer Display on PC.

- Zoom Crl+Z
Show Curve Ctri+D
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{|  CURRENT /3

&R

t434 Option (Protection)

o v b4 v ' 1]
Curve NO.  laslumisdmvuasuavauns . winsnasouaunsmmmn

AMHUA

Curve Tracer Display on PC.

Option (Curve NO.)
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vy v [} y
lsuansaruningIvesny CTM

Iva about.frm

“sfwsnidnmisudaswany T llsunsumdn

Sub Command3D1_Click ()
main.Enabled = True
main.Show MODEL
Unload Display Frm

End Sub

“Imsaauglammsuaaea

Sub Timerl Timer ()
Static PickBmp As Integer

If PickBmp Then

Image4 . Picture = Image2.Picture

Else

Image4 Picture = Image3.Picture

End If
PickBmp = Not PickBmp
End Sub

< Tdsunsunurara lunisudnina

Sub Timer2_Timer ()
main.Enabled = True
main.Show MODEL
Unload Me

End Sub
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¢ 1va mainfrm frm

~

v .
wuTdsunsumanlrlunsmugumsiinuan q vesszuy

< idupsesanusanusdmsuaumls

Dim V_Rotate
Dim I Rotate
Dim DV_Rotate
Dim Protec_sli As Integer
Dim Curr_sli As Integer
Dim Pola_sli As Integer
Dim Low_Hi_Integer
Dim PW_SW As Integer
Dim R As Integer
Dim StepIndex As Integer
Dim InputStarlndex As Integer
Dim VoltValume As Integer
Dim CurrValume As Integer
v
« TUlsunsUAMHUAN IS HAUYBITT U
Sub Form Load ()
main. Left = - 150
main. Top = - 150
main Width = 9900

main.Height = 7500
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mnuSelecFile (0).Enabled = False “ Disable Menu “NEW”
mnuSelecFile (2).Enabled = False  Disable Menu “Save”
mnuSelecFile (4).Enabled = False  Disable Menu “Print”

Timer].Enabied = Faise

V Rotate =1
I Rotate =1
DV Rotate = 1

IbIDisplay DV = “Transistor”
Ibli Display = “0.1” & “Volt”
“1077 & (¢V01t37

IbIV_Display

Polaritylndex = 0

CurrentIndex = 0

DevicesIndex = 0

Low Hi Index = 0

Protec sli = 1

Curr_sli = 1

Pola sh = 1

PW_SW =1

cmbCurrentLimit. AddItem “ Hi-Level”
¢mbCurrentLimit. AddItem “Low-Level”
Steplndex = 213

Startlndex = 1

End Sub

-

9 & L ] ° i
< lrlumsauguieninannstiunlasuulasng
Sub Form_Resize ()
Const MIN = 1
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If main. WindowsState = MIN Then
Display frm. Viaible = Faise
Else
Display frm. Viaible = True
End If
End Sub
Yy lumsenTsunsunFeudivy

Sub cmdComp_Click ()

Screen.MousePointer = 11
Screen.MousePointer = 0
CompCurve.Show Model
Unload main

End Sub

‘Tﬂsun:mmsmnaanms;ﬁanﬁms"lné’aTﬂﬂms‘l&;fﬁma

Sub cmdExtNo_Click ()
Ibli_Display = * defind “
cmdExtYes.Visible = False
cmdExtNo.Visible = False

End Sub

Sub cmdExtYes_Click ()
cmdExtYes.Visible = False
cmdExtNo.Visible = False
EX BIiAS_Frm.Show
main.Enabled = False

End Sub

r'd
< INABTMTUAAIND
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Sub cmdNew_Click ()

Unload Display frm
End Sub
Sub cmdOpen_Click ()

Unload Display_frm
< 1A Dialog box
CMDialogl Filter = “All File (*.¥):*.*:Curve Tracer

File (*.ctm):*.ctm”
CMDialogl FilterIndex = 2
CMDialogl Action = 1
< 1A mouse
Filename$ = CMDialogl.Filename
If Filename$ = “ Then”
Else
Screen.MousePointer = 11
‘ Tvaaldsunsunisuaaana
plot Graph 1
main.Enabled = False

End If
End Sub
Sub cmdPrint_Click ()

‘Famasl

Display frm.graphl DrawMode = 5

End Sub

< JunnTisunsu

Sub cmdSave_Click ()
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CMDialogl Filter = “All File (*.¥):*.*:
Curve Tracer File(*.ctm):*.ctm”
CMDialog] FilterIndex = 2
CMDialogl .Action = 2
Filename$ = CMDialogl.Filename
Open Filename$ Output As #2
CountEnd = Display_frm.Grid1.Rows
R=0
Do Until R = countEnd
Display_frm.Gridl.Row = R
On Error GoTo 0
Display_frm.Grid1.Col = 0
Ibl$ = Display fim.Gridl.Text
Cols = Display frm.Gridl.Text
Fpr C = 1 To Cols
Display frm.Gridl1.Row = R
Display frm.Grid1.Col = C
Data[C] = Val(Display_frm.Gridl.Text)
Next C
Write #2, 1bl$, Datal, Data2, Data3, Data4, Data5, Data6,
Data7, Data8
R=R+1
Loop
Close #2
End Sub
Sub ImgSelecDV_Click ()

IbIDisplay DV = “~
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If DV Rotate < 7 Then
DV _Rotate = DV_Rotate + 1
Else
DV Rotate = 1

End If

Select Case DV_Rotate
Case 1 “Transistor
imgSelecDV .Picture = imgSelecDV_TR
IbIDisplay DV = “Transistor”
DevicesIndex = 0
Case 2 ‘FET
imgSelecDV Picture = imgSelecDV_FET
IbiDisplay DV = “FET”
DevicesIndex = 1
Case 3 ‘Diode
imgSelecDV Picture = imgSelecDV_D
IbIDisplay DV = “Diode”
DevicesIndex = 2
Case 4 ‘SCRr
imgSelecDV Picture = imgSelecDV_SCR
IbIDisplay_ DV = “SCR”
DevicesIndex = 3

Case 5 ‘UIT
imgSelecDV Picture = imgSelecDV_UIT

IbIDisplay DV = “UIT”

DevicesIndex = 4
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Case 6 “Triac
imgSelecDV.Picture = imgSelecDV_TRIAC
IblDisplay DV = “Triac”
DevicesIndex = 5
Case 7 “Diac
imgSelecDV.Picture = imgSelecDV_DIAC
IbIDisplay DV = “Diac”
DevicesIndex = 6
End Select
End Sub
Sub ImgSwi_Click ()
Ibli_Display = “*
IfI Rotate < 12 Then
I Rotate = I Rotate + 1
Else
I Rotate = 1
End If
Select Case I Rotate
Case 1
imgSwi Picture = imgSwi.0lv
Ibli_Display = “0.1 “ & “Volt”
cmdExtNo.Visible = False
cmdExtyes.Visible = False
VoltValume = ((1/(12/256)) -1
StartIndex = VoltValume
Case 2

imgSwi.Picture = imgSwi_02v
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Ibli_Display = “ 0.2 “ & “Volt”
cmdExtNo.Visible = False
cmdExtYes.Visible = False
VoltValume = (.2/(12/256)) -1
Startlndex = VoltValume
Case 3
imgSwi.Picture = imgSwi_05v
Ibli_Display = “ 0.5 “ & “Volt”
cmdExtNO . Visible = False
cmdExtYes.Visible = False
VoltValume = (.5/(12/256)) -1
Startindex = VoltValume
Case 4
imgSwi.Picture = imgSwi.EX
Ibli_Display = * defind ”
cmdExtNo. Visible = True
cmdExtyes.Visible = True
Case 5
imgSwi.Picture = imgSwi_10 p
Ibli Display = “10 “& “pA”~
cmdExtNo.Visible = False
cmdExtYes.Visible = False
CurrValume = (10/2)
StartIndex = CurrValume
Case 6
imgSwi.Picture = imgSwi_20pn

Ibli Display = “20“ & “pA”
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False

li

cmdExtNO.Visible
cmdExtYes.Visible = False
CurrValume = (20/2)
StartIndex = CwrrValume
Case 7
imgSwi.Picture = imgSwi_50u
Ibli_Display = “ 50 “& “uA”
cmdExtNo.Visible = False
cmdExtyes. Visible = False
CurrValume = 50
Startlndex = CurrValume /2
Case 8
imgSwi.Picture = imgSwi_0lm
Ibli_Display = “0.1 “ & “mA”
cmdExtNo.Visible = False
cmdExtYes.Visible = False
CurrValume = 100
StartIndex = VoltValume / 20
Case 9
imgSwi.Picture = imgSwi_02m
Ibli_ Display = “ 0.2 “ & “mA”
c¢mdExtNO.Visible = False
cmdExtYes.Visible = False
CurrValume = 200
Startlndex = VoltValume /20
Case 10

imgSwi.Picture = imgSwi._05m
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Ibli Display = “ 0.5 “ & “mA”
cmdExtNo.Visible = False
cmdExtyes.Visible = False
CurrValume = 500
StartIndex = CurrValume /20
Case 11
imgSwi.Picture = imgSwi_Im
Ibli Display = “1 “& “mA~”
cmdExtNo.Visible = False
cmdExtYes.Visible = False
CurrValume = 1000
Startindex = CurrValume /20
Case 12
imgSwi.Picture = imgSwi 20m
Ibli Display = “20“ & “mA”
False

c¢mdExtNO. Visible

cmdExtYes. Visible = False

CurrValume = 2000

Startindex = CurrValume /20
End Select

End Sub

Sub imgSWPW _click ()
‘call Sub Power( ) From file Power.Bas
Power ‘use turn off/on SW. (power)
‘call Sub SandRun(Pw_Sw) From Main (object General)

SandRun PW_SW
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End Sub
Sub imgSwSli_Curr_Click ()
If Curr_sli <2 Then
Curr_sli = Curr_sli + 1
Else '
Curr_sli = 1
End If
Select Case Curr_sli
Case 1 ‘ON
ImgSwsli_Curr.Picture = ImgSwsli_on.Picture
cmbCurrentLimit. Visible = False
CurrentIndex = 0
Low Hi Index = 0
Case 2 ‘OFF
ImgSwsli_Curr.Picture = ImgSwsli_off Picture
cmbCurrentLimit.Visible = True
Low_Hi Index = 0
End Select

End Sub

Sub imgSwshi_Pola_Click ()
If Pola sli < 2 Then
Pola sli = Pola shi + 1

Else

]
[

Pola_sli
End If

Select Case Pola_sli
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Case 1 ‘ON
ImgSwsli_pola.Picture = ImgSwsli_on.Picture
Polaritylndex = 0
Case 2 ‘OFF
ImgSwsli_pola.Picture = ImgSwsli_off.Picture
Polaritylndex = 1
End Select
End Sub
Sub imgSwSli_set_click ()
If Protec sli < 2 Then
Protec sli = Protec_sli + 1
Else
Protec_sli = 1

End If

Select Case Protec_sli
Case 1 ‘ON
ImgSwsli_Set.Picture = ImgSwsli_on.Picture
Case 2 ‘OFF
ImgSwsli_Set.Picture = ImgSwsli_off Picture
End Select
End Sub
Sub ImgSwvadj_Click ()
Unit = “ Volt
IblV_Display = “*
IfV _Rotate < 9 Then

V Rotate + 1
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Else

V_Rotate = 1

End If

Select Case V_Rotate

Case 1
imgSwvadj.Picture = imgSwvadj_10
IblV_Display = “ 10 “ & Unit
Vstep = 10

Case 2
imgSwvad).Picture = imgSwvadj 12
IblV_Display = “ 12 “ & Unit
Vstep = 12

Case 3
imgSwvadj Picture = imgSwvadj_15
IblV_Display = “ 15 “ & Unit
Vstep = 15.

Case 4
imgSwvadj.Picture = imgSwvadj_20
IblV_Display = “20“ & Unit
Vstep = 20

Case 5
imgSwvadj Picture = imgSwvadj_25
IblV_Display = “ 25 “ & Unit
Vstep = 25

Case 6

imgSwvadj.Picture = imgSwvadj_30
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IbIV_Display = “30 “ & Unit

Vstep = 30

Case 7

imgSwvadj.Picture = imgSwvadj_35
IblV_Display = “ 35 “ & Unit

Vstep = 35

Case 8

imgSwvadj.Picture = imgSwvadj 40
IblV_Display = “40 “ & Unit

Vstep = 40

Case 9

imgSwvadj.Picture = imgSwvadj 50
IblV_Display = “ 50 “ & Unit

Vstep = 50

End Select

If Vstep < 13 Then

Else

Steplndex = (Vstep / (12 /256)) - 1

If Vstep < 26 Then

StepIndex = (Vstep / (25 /256)) - 1

Else

If Vstep < 51 Then

StepIndex = (Vstep / (50/256)) -1

End If

End If
End If

End Sub



-

102

Sub mnuCompare Click ()
cmdComp_Click
End Sub

Sub mnuSelecBase Gate_Click (Index As Integer)
Select Case Index

Case 0 ‘SWO.1V

I Rotate = 0
Case 1 ‘'SW02V

I Rotate = 1
Case2 ‘SWO035V

I Rotate = 2
Case 4 ‘SW 10uA

I Rotate = 4
Case 5 ‘SW 20 uA

I Rotate = 5
Case 6 ‘SW 50 uA

I Rotate = 6
Case 8 ‘SW 0.1 mA

1 Rotate = 7
Case 9 ‘SW 0.2 mA

I_Rotate = 8
Casel0 ‘SW 0.5 mA

I Rotate = 9
Case 11 ‘SW 0.1 mA

I_Rotate = 10

Case 12 ‘SW 02 mA
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I Rotate = 11
Case 14°‘SW EXIT BIAS

I Rotate = 3

End Select

ImgSwi_Click

End Sub

Select Case Index

Case 0
V_Rotate
Case 1
V_Rotate
Case 2
V_Rotate
Case 3
V_Rotate
Case 4
V_Rotate

Case 5

V_Rotate = 5

Case 6

V_Rotate = 6

Case 7

V Rotate = 7

Case 8

V Rotate = 8

103

Sub mnuSelecC_Drain_Click (Index As Integer)
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End Select
ImgSwvadj_Click

End Sub

Sub mnuSelecCurrentLimit_Click (Index As Integer)
Select Vase Index

Case 0

Il
N

Curr_shi

Case 1

1l
—

Curr_shi
End Select
imgSwSli_Curr_Click

End Sub

Sub mnuSelecDV_Click (Index As Integer)
Select Case Index

Case 0 ° Transistor

DV Rotate = 0
Case 1 ‘FET

DV _Rotate = 1
Case 2 ° Diode

DV _Rotate = 2
Case 3 ‘*SCR

DV_Rotate = 3
Case4 “UJT

DV _Rotate = 4

Case 5 “ TRIAC
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DV _Rotate = 5
Case 6 DIAC

DV _Rotate = 6
End Select

ImgSelecDV_Click
End Sub
Sub mnuSelecEdit_Click (Index As Integer)
Display_frm.graphl.DrawMode = 4
End Sub
Sub mnuSelecFile_Click (Index As Integer)

Select Case Index ° check Index volue of selected menu
Case 0 ‘ If Index = O user chose “new”
cmdNew_Click
Case 1 “ IfIndex = 1 user chose “open™
cmdOpen_Click
Case 2 ‘ If Index = 3 user chose “Save As”
cmdSave_Click
Case 4 “ If Index = 5 user'chose “Print”
cmdPrint_ Click
Case 6 “ If Index = 7 user chose “EXIT”
End
End Select

End Sub

Sub mnuSelecHelp_Click (Index As Integer)
Select Case Index

Case 0 “Selec menu thai/english
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Static ThaiEng As Integer
If Thai\eng Then

'3

‘ AIUYOUNY MYIBINGY

mnuFile.Caption = “&File”

mnuSelecFile(0).Caption = “&New”

i

mnuSelecFile(1).Caption = “&Open”
mnuSelecFile(2).Caption = “&Save”
mnuSelecFile(4).Caption = “&Print”
mnuSelecFile(6).Caption = “&Exit”
mnuEdit.Caption = “&Edit”
mnuSelecEdit(0).Caption = “&Copy”
mnuControl.Caption = “Controls”
mnuSelecControl(0).Caption = “&Polarity”
mnuSelecControl(1).Caption = “&Currentlimit”
mnuSelecCurrentLimit(0).Caption = “&Signel”
mnuSelecCurrentLimit(1).Caption = “&Power”
mnuSelecPower(0).Caption = “Low Level”
mnuSelecPower(1).Caption = “Height Level”
mnuSelecPower(2).Caption = “&Devices”
mnuSelecDV(0).Caption = “&Transistor”
mnuSelecDV(1).Caption = “&FET”
mnuSelecDV(2).Caption = “&Diode”
mnuSelecDV(3).Caption = “&SCR(Thysistor)”
“&UIT(Unijunction Transistor)”

mnuSelecDV(4).Caption

mnuSelecDV(5).Caption = “&Triac”
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mnuSelecDV(6).Caption = “&Diac”
mnuSelecControl(3).Caption = “&Base Current/Gate Viltage™
“&Collector Sweep/Drain Voltage™

mnuSelecControl(4).Caption
mnuRun.Caption = “&Run”
mnuSelecRun(0).Caption = “&Start/Stop”

mnuOptions.Caption = “&Options™

mnuCompare.Caption = “&Compare Curve”

mnuProtec.Caption = “&Protection”

mnuSelecProtec(0).Caption = “&Yes”

mnuSelecProtec(1).Caption = “&No”

mnuHelp.Caption = “&Help”

mnuSelecHelp(0).Caption = “ﬂlyaﬂ'nmﬂumm'lm (Thai message)”
mnuSelecHelp(1).Caption = “&Content”

“&Learning [CTM.]”

mnuSelecHelp(3).Caption

mmnuSelecHelp(5).Caption = About Curve Tacer using Microcomputor™

Else

¢ AIUVDAUNY ﬂ'l‘H'lvl‘YlEl* Thai Menu

<

mnuFile.Caption = “uﬂyu”
mnuSelecFile(0).Caption = “Fulny”
mnuSelecFile(1).Caption = “t1a”

' mnuSelecFile(2). Caption = “tufin”
mnuSelecFile(4).Caption = “ﬁu‘wJ”
mnuSelecFile(6).Caption = “QUMSNIU”
mnuEdit.Caption = “un o

mnuSelecEdit(0).Caption = “Aaaon”
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mnuControl.Caption = “SSUUAIUAN”
a 4
mnuSelecControl(0).Caption = “Wﬂqﬂﬂim”

“PEATLUAF NIV

mnuSelecControl(1).Caption

1l

mnuSelecCurrentLimit(0). Caption = “g Uns mlﬁ' YU IW”

mnuSelecCurrentLimit(1).Caption = “Qﬂﬂ'iﬂ;ﬁ‘lﬁld”

mnuSelecPower(0).Caption = “qﬂnsm@smaﬁﬁwﬁ”

mnuSelecPower(1).Caption = “Qﬂﬂsm:umaﬁ'lﬁ'aqa”
.y

mnuSelecControl(2).Caption = “qﬂ NIUABINITIAT

Y 4
“NITUYAADT”

mnuSelecDV(0).Caption
mnuSelecDV(1).Caption = “t\n”

mnuSelecDV(2).Caption = “lalon”

mnuSelecDV(3).Caption = “L‘EJﬁ“Tfmi]”

mnuSelecDV(4).Caption = “glfﬂﬁ”

mnuSelecDV(5).Caption = “lasuen”

mnuSelecDV(6).Caption = “lausa”

mnuSelecControl(3).Caption = “NITLle ‘Il’ll‘lJff/T'Ja:ﬂm% YUNN”
mnuSelecControl(4).Caption = “T'Ja/mm mﬂam%nmas//haimm VUATH”
mnuRun.Caption = “ﬂﬁﬁad‘m”

mnuSelecRun(0).Caption = “Léilﬂﬁ‘lﬁd‘lﬂ/ﬂgﬂﬂﬁﬁd’m”
mnuOptions.Caption = “5$UUﬁﬁUﬁ1§u”

mnuCompare.Caption = “wfFBumsen”

mnuProtec.Caption = “sznuﬂymﬁ'uqﬂﬂsmiﬁﬂw'nﬂ”
mnuSelecProtec(0).Caption = “ﬂyﬂﬂmi”

mnuSelecProtec(1).Caption = “'higmms”

A
mnuHelp.Caption = “SEUUWIINAB”

v

“qipA T UNTHIBNEGY (English message)

kel

mnuSelecHelp(0).Caption

mnuSelecHelp(1).Caption = “@131%y”
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y 9
mnuSelecHelp(3).Caption = “(58UFAT 19914 [CTM.]”

22

mnuSelecHelp(5).Caption = “{ig a1l Curve Tacer using Microcomputor
End If
ThaiEng = Not ThaiEng

Case 5

11 ‘set Mouse

Screen. MousePointer

About_frm.Show

Screen.MousePointer = 0

main Enabled = False

About_frm.Timer2.Enabled = False
End Select

End Sub

sub mnuSelecpolarity_Click (Index As Integer)
Select Case Index
Case 0
Pola_sli = 2
Case 1
Pola sli = 1
End Select
imgSwsli_Pola_Click

End Sub

Sub mnuSelecPower_Click (Index As Integer)
Select Case Index

Case 0
cmbCurrentLimit. Text = “Low-Level”
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CurrentIndex = 1

Case 1
cmbCurrentLimit. Text = “Hi-Level”
CurrentIndex = 2
" End Select
End Sub

Sub mnuSelecProtec_Click (Index As Integer)
Select Case Index

Case 0

Il
N

Protec sl
Case 1
Protec shi = 1
End Select
imgSwSli_set click
End Sub
Sub mnuSelecRun_Click (Index As Integer)
imgSWPW _click

End Sub

Sub mnuShow_Click ()
Display_frm.Show
End Sub
Sub mnuZoom_click ()
Display_frm WindowState = 2
Display frm.graphl.Left = 120
Display frm. graphl Width = 6855
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Display_frm.graphl. Top = 120
Display_frm.graphl Height = 6015
Display frm.Gridl1.Visible = True
Display frm.Gridl.Left = 7200
Display frm.Gridl Width ='1935
Display frm.Grid1.Top = 120
Display frm. Gridl.Height = 6615
Display frm.cmdok.Visible = True
Display_frm.cmdok.Left = 2640
Display frm.cmdok Width = 1455
Display_frm.cmdok.Top = 6350

Display_frm.cmdok.Height = 375

End Sub

Sub SandRun (NumSelect As Integer)

If NumSelect = NumSelect + 1
Else

NumSelect = 1

End If

Select Case NumSelect
Case 1 ‘OFF
Commdat. Timer].Enabled = False
Case 2 ‘ON
If Low_Hi Index = 1 Then
Power$ = cmbCurrentLimit. Text

If Power$ = “Low-Level” Then
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CurrentIndex = 1
Else
Currentindex =2
End If
Else
CurrentIndex = 0

End If

Selecth
Commdat. Timer1.Enabled = True

End Select
End Sub
¢ ‘l‘ﬂﬁ Comdat.frm
9 v )
‘ lrlumsasuguasivasvsya
Deflnt A-Z
Const Coml = 1

Const Com2 = 2

Dim Datastart As String

dim Datainl As Integer

Sub Comm1_OnComm ()

Select Case Comml.CommEvent
Case MSCOMM_ER_BREAK
Case MSCOMM_ER_CDTO
Case MSCOMM_ER_CTSTO
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Case MSCOMM_ER_FRAME
Case MSCOMM_ER_OVERRUN
Case MSCOMM_ER_RXOVER
Case MSCOMM_ER_RXPARITY
Case MSCOMM_ER_TXFULL
Case MSCOMM_EV_CD
Case MSCOMM_EV_CTS
Case MSCOMM_EV_DSR
Case MSCOMM _EV_RING
Case MSCOMM_EV_RECEIVE
Case MSCOMM_EV_SEND
End Select
End Sub
Sub Form_lLoad ()
Comml Settings = “9600,n,8,17
Comm].CommPort = Com2
Comm].PortOpen = True
Comm].Inputlen = 0
Comm1.DTREnable = True
End Sub
Sub Timerl_Timer ()
DA$ = Comml.Input
If DA$ =““ Then
main.Print “None”
Else
main.Print “OK”

Commdat Timer] Enabled = False
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End Sub

plot Graph 2
End If
¢ va Display.frm
v
‘ lelumsamuauuaanivguania

Sub cmdoK_Click ()

Graphl.Left = 0
Graphl. Width = 5415
Graphl.Top= 0
Graphl.Height = 3855
gridl Visible = False
gridl Left = 1680
gridl Width = 1935
gridl. Top = 360
gridl Height = 2175
Windowstate = 0

cmdoK . Visible = False

End Sub

£

¢ Ila Exbias.frm

9 v [
¢ 1¥1uﬂ15ﬂﬂuﬂ1%‘]ﬂﬂ1ﬂuﬂﬂ

Dim Typelndex As Integer
Dim Unit As String *5
Dim UnitIndex As Integer
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Dim ValUnit As Integer
Sub cmdCancel Click ()
End
End Sub
Sub cmdoK_Click ()
main.Enabled = True
main.Ibli)Display = Labell.Caption
Unload Me

End Sub

Sub Combol _click ()
Cul

End Sub
Sub Combol_KeyUp (KeyCode As Integer, Shift As Integer)

Check$ = Right$ (Combol.Text, 1)
If Check$ = “0” Or Check$ = “1” Or Check$ = “2” Or Check$ = “3”

Then

Cul
Else

If Check$ = “4” Or Check$ = “5” Or Check$ = “6” Or Check$ = “7”
Then

Cul
Else

If Check$ = “8” Or Check$ = “9”

Then |

Cul

Else
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Beep
FileMsg “FileMsg.Msg , 1
Combol.Text = “”: Labell.Caption = “None”
End If
End If
End If
End Sub
Sub Cul ()
Select Case UnitIndex
Case 0
Selesct Case Typelndex
Case 0
Unit = “A”
Case 1
Unit = “V”
End Selectr
Case 1
Select Case Typelndex
Case 0
Unit = “mA”
Case 1
Unit = “mV”
End Select
Case 2
Select Case Typelndex
Case 0
Unit = “vA”
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Case 1
Unit = “aV’
End Select
End Select

End Select

Labell.Caption = Combol. Text & Unit
End Sub
Sub Form_Load ()

Combol. Text = “1”
End Sub
Sub Form_Load ()

Combol. Text = “17

Combol.AddItem “1”

For I =5 to 100 step 5

1S = Str$ (D)
Combol.AddItem I$
Next
End Sub

Sub optSelecType_Click (Index As Integer, Value As Integer)

Select Case Index
Case 0
Typelndex = 0
Case 1
Typelndex = 1
End Select
Cul

End Sub
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Sub OptSelecUnit_Click ( Index As Integer , Value As Integer)
Unitindex = Index
Cul

End Sub

¢ ¥la Filemsg.Bas

v v
¢ lwlumsuansvoniiy

Sub FileMsg (FileName$, Section%)
MsgFile$ = App.Path + “\” + FileName$
Fil$ = Dir$(MsgFile$)
IfFils = “” Then
Msg$ = “File” + MsgFile$ + “not fount”
MsgBox Msg$, 48, “FILEMSG”
Exit Sub
End If
NL$ = Chr$ (13) + Ch$(10)
NumFile% = FreeFile
Open MsgFile$ For Input As #NumFile%
Do Until EOF (NumFile%)
Line Input #NumFile%, FileTxt$
If Left$ (FileTxt$, 1) = “>* Then
If Val (Mid$(FileTxt$, 2)) = Section Then
Exit Do
End If

End If
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Loop

If EOF (NumFile%) Then
Msg$ = “Message section “ + Str$(Section) + “ not found”
MsgBox Msg$
Exit Sub

End If

FileTxt$ = RTrm$(LTrim$(Mid$(FileTxt$, 2)))

FileTxt$ = Mid$(FileTxt$, InStr(FileTxt$, InStr(FileTxt$, “,”) + 1)
TypeNum% = Val(FileTxt$)

Title$ = LTrim$(Mid$(FileTxts, InStr(FileTxts, “,”) + 1))

Do
Msg$ = <7
Do Unit EOF (NumFile% , FileTxt$
If Left$ (FileTxt$ , 1) =“>“ Then
Exit Do
End If
Msg$ = Msg$ + FileTxt$ + NL$
Loop

Do While Right$(Msg$, 4) = NL$ + NL$
Msg$ = Left$(Msg$ , Len(Msg$) -2)
Loop
If Msg$ <> ““ Then
MsgBox Msg$, TypeNum% , Title$
End If
Loop While Ltrim$ (RTrim$(FileTxt8)) = * >
Close NumFile%

End Sub
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‘ 1va Gobal Bas

Global Comm As String * 1
Global VoltStep As String * 1
Global VoltStart As String * 1
Global StepNumber As String * 1
Global StartIndex As Integer
Global DevicesIndex As Integer
Global CurrentIndex As Integer
Global Polaritylndex As Integer
Global Input_StepIndex As Integer

¢ Ha Plotgraph.Bas
s/

‘ lvlunrsuanans

Dim RowCount As Integer

Dim ColCount As Integer

Dim datalncomm As String * 1

Sub plot_Graph (Sindex As Integer)

Select Case Sindex

Case |

Filename$ = Main.CMDialogl.Filename
Open Filename$ For Input As #1

Do Until EOF(1)
Input #1, Lbl$, Datal, Data2, Data3, Data4, Datas,

Data6, Data7, Data8
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Display_frm Grid1.AddItem Ibl$ + Chr$(9) + Str$(Datal)
+ Chr$(9) + Str$(Data2) + Chr$(9) + Str$(Data3)
+ Chr$(9) + Str$(Datad) + Chr$(9) + Str$(Data5)
+ Chr$(9) + Str$(Data6) + Chr$(9) + Str§(Data7)
+ Chr$(9) + Str$(Data8) , GridCount

GridCount = GridCount + 1

If GridCount = 10 Then Display frm.Gridl.ScrollBars = 2

Display_frm.Grid1.Rows = GridCount

Loop

Close #1

Case 2

Display frm.Grid1.Cols = 9
Display_frm.Grid1.Rows = : 259

For RowCount = 0 To 255

Display frm.Gridl.Row = RowCount

0

I

Display_frm.Grid1.Col

Display_frm.Gridl. Text = “X” & Str$(RowCount)

Next RowCount
For ColCount = 1 To 8

For RowCount = 0 To 255
datalncomm = Commdat.Comm]l.Input
Display frm.Gridl Row = RowCount
Display_frm.Grid1.Col = ColCount
DataAsc = Asc (datalncomm)
DataStr$ = Str$(DataAsc)
Display frm.Gridl. Text = DataStr$
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Next RowCount
Next ColCount
End Select
Screen. MousePointer = 0
Display_ﬂrn.graphl.Numgets =8
Display_frm.graphl NumPoints = Display frm.Grid1.Rows
Display frm.graphl.Autolnc = 1
Display frm.graphl.ThisSet = 1
Display frm.graphl.ThisPoint = 1
Forr = 0 To Display fam.Gridl.Rows - 1 ‘Step 4
Display frm.Gridl Row = r
Display frm.Grid1.Col = 0
Lbl$ = Display frm.Gnidl . Text
Display_frm graphl LabelText = Ibl$

Next r
ForCol = 1 To 8
Display frm.graphl . ThisSet = Col
Display frm. graphl.ThisPoint = 1
For r = 0 To Display_frm.Grid]l.Rows - 1
isplay_frm.Gridl.Row = r
Display_frm.Grid1.Col = Col
Datal = Val(Display frm.Grid1.Text)
Display_frm.graphl GraphData = Datal
Next r
Next Col
Display frm.Show
End Sub
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¢ 1vla Power.Bas
a ' s <
‘ TdsunsuvimsaanenuuesAnIUAY
Sub Power ()
Static PickBmp As Integer
If PickBmp Then

main.imgSwpw.Picture = main.imgSwpwoff. Picture ‘Switch Power off
main Timer].Enabled = False ¢ Disable LED Power Light
main imgPwled Picture = main.imgPwledoff Picture ‘Set Power Light
main.imgSwsli_Pola.Enabled = True
main.imgSwsli_curr.Enabled = True
main.imgSwsli_set.Enabled = True
main.imgSwi. Enabled = True
main.imgSwvadj.Enabled = True
main. cmbCurrentLimit.Enabled = True
Else
main.imgSwpw.Picture = main.imgSwpwon.Picture
main.Timer!.Enabled = True

main.Print outdata

False

Il

main.imgSwsli_pola.Enabled
main.imgSwsli_curr.Enabled = False
main.imgSwsli_set.Enabled = False
main.imgSwi. Enabled = False
main.imgSwvadj.Enabled = False
main. cmbCurrentLimit. Enabled = False

End If
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End If
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PickBmp = Not PickBmp

PickBmp = Not PickBmp

End Sub
‘ W8 Selecth.Bas
Sub Selecth ()
Select Case DevicesIndex
Case 0
Selest Case CurrentIndex
Case 0
Selest Case Polaritylndex
Case 0 ‘NPN
comm_out = 5
Case 1 ‘PNP
comm_out = 9
End Select
Case 1
Select case Polaritylndex
Case 0
comm_out =6
Case 1
comm out = 10
End Select
Case 2

Select case PolarityIndex
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Case 0
comm_out =7
Case 1
comm_out = 11
End Select
End Select
Case 1 ‘Select FET
Select Case CurrentIndex
Case 0 “Select Signal
Select case Polaritylndex
Case 0 * N-CH
comm_out = 13
Case 1 ‘P-CH
comm_out = 17
End Select
Case 1 ‘Select Power Low level
Select Case PolarityyIndex
Case 0 ‘N-CH
comm_out = 14
Case 1 ‘ P-CH
comm_out = 18
End Select
Case 2‘Select Power Height level
Select Case PolarityyIndex
Case 0 ‘N-CH
comm out = 15

Case 1 “ P-CH



et — g Yooy

o wwm v m

N

comm_out = 19
End Select
End Select
Case 2 ‘Select Diode

Case 0 “Select Signal

Select Case Polaritylndex
Case 0 ‘FW.
comm out = 2]
Case 1 ‘RW.
comm_out = 25
End Select

Ca se 1 ‘Select Power Low level
Select Case Polaritylndex
Case 0 ‘FW
comm out = 22
Case | ‘RW
comm_out = 26

End Select

Case 2 “Select Power Height level

Select Case PolartityIndex
Case 0 ‘FW
Comm_out =23
Case 1 ‘RW
Comm_out = 27
End Select
End Select
Case 3 “Select SCR
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Select Case CurrentIndex
Case 0 “Select Signal
Select Case PolarityIndex
Case 0 ‘don’t Care
Comm_out =29
Case 1 ‘don’t Care
Comm_out = 29
End Select
Case 1 “Select Power Low level
Select Case Polaritylndex
Case 0 ‘don’t Care
Comm_out = 30
Case 1 ‘don’t Care
Comm _out = 30
End Select
Case 2 ‘Select Power Height level
Select Case Polaritylndex
Case 0 ‘don’t Care
Comm_out =31
Case 1 ‘don’t Care
Comm_out = 31
End Select
End Select
Case 4 “Select UJT
Select Case CurrentIndex
Select Case PolarityIndex
Case 0 “don’t Care
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Comm_out = 33
Case 1 ‘don’t Care
Comm_out =33
End Select
Case 1 ‘Select Power Low level
Select Case Polaritylndex
Case 0 ‘don’t Care
Comm_out = 34
Case 1 “don’t Care
Comm_out = 34
End Select
Case 2 ‘Select Power Height level
Select Case Polaritylndex
Case 0 “don’t Care
Comm_out =35
Case | ‘don’t Care
Comm_out =35
End Select
End Select
Case 5 “Select Triac
Select Case Currentlndex
Case 0 “Select Signal
Select Case Polantylndex
Case 0 ‘don’t Care
Comm _out =37
Case 1 ‘don’t Care

Comm _out =37
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End Select
Case 1 ‘Select Power Low level
Select Case PolarityIndex
Case 0 ‘don’t Care
Comm_out =38
Case 1 ‘don’t Care
Comm_out = 38
End Select
Case 2 “‘Select Power Height level
Select Case Polaritylndex
Case 0 ‘don’t Care
Comm_out = 39
Case | ‘don’t Care
Comm_out = 39
End Select
End Select
Case 6 “Select Diac
Select Case CurrentIndex
Case 0 “Select Signal
Select Case Polaritylndex
Case 0 ‘don’t Care
Comm_out = 41
Case 1 ‘don’t Care
Comm_out =41
End Select
Case 1 ‘Select Power Low level

Select Case PolarityIndex
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Case 0 “don’t Care
Comm_out =42
Case 1 “don’t Care
Comm_out =42
End Select
Case“2 ‘Select Power Height level
Select Case Polaritylndex
Case 0 ‘don’t Care
Comm_out =43
Case 1 ‘don’t Care
Comm_out =43
End Select
End Select

End Select

Out Data to Rs232

Commdat.Comm1.Output = Chr$(Comm_out)
Commdat.Comm1.Output = Chr$(StepIndex)
Commdat.Comm1.Output = Chr$(StartIndex)
Commdat.Comm1.Qutput = Chr$(Curve_num)
Commdat.Comm1.Output = Chr$(Input_StepIndex)

End Sub
HEADER: EQU 30H
STEP_SOURCE: EQU 31H
CONTROL_BEGIN: EQU 32H
STEP_CONTROL: EQU 33H

CONTROL,_STEP: EQU 34H
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PLOT _SEGMI:
PORT A:
PORT B:
PORT C:

PORT_CONTROL:

:REG_STEP_CONTROL:
:-REG_CONTROL_VALUE:

;REG_STEP_SOURCE:

;REG_SOURCE_VALUE:
LOW_OFFSET
HIGH_OFFSET:
HEAD:
FIRST: EQU
SECOND: EQU
THIRD: EQU
FOURTH: EQU
COUNT: EQU
POINT: EQU
ORG HEAD

~***********T’Jsuﬂinﬂaﬂ’n***********

LCALL

MAIN: LCALL

LCALL
LCALL
LCALL

EQU
EQU
EQU
EQU
EQU

RO

R1

R3
EQU
EQU
EQU
100H
200H
300H

400H

05H

30H
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2000H

OEOEOH ;CONTROL OUTPUT
OEOEIH ;SOURCE OUTPUT
OEOE2H ;INPUT ADC

OEOE3H
04H R4
05H :R5
00H

SETBAUD

CLR_REG

CLR_BUF

RX_CONFIG

SELECT



132

LCALL PLOT _CURVE

LCALL TX B

SIMP MAIN :MAIN JUMPING
ORG FIRST

;***********ajutc%ﬂf;‘]vaﬂ‘%‘ﬂ**************

SETBAUD:

MOV
MOV
MOV
MOV
CLR
CLR

A#0FDH :SET BAUDRATE SUB

THI A :9600,N,8,1

TLLA -RUN WITH TIMER1 MODE2
TMOD,#20H -8 BIT AUTO-RELOAD

EA :DISABLE INTERRUPT

ET1

MOV SCON#52H ;SERIAL MODE 8 BIT UART & SET TIFLAG

SETB TRl

RET

9

. **************ﬂ‘gugu?’;'uéuﬂu****************

RX_CONFIG: MOV R1#COUNT ;RECEIVE FIVE INFO FROM PC COUNTER

NEX_BYTE:

MOV RO#POINT ;RECEIVE FIVE INFO FROM PC POINTER
LCALL RX B

MOV @RO,A -LOAD INFO TO BUFFER

INC RO -POINTER+1

DINZ RINEX BYTE

RET
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PLOT CORVE: SETB P33

SETB P32

MOV  DPTR#PORT CONTROL ;SET PORT 8255

MOV A, #10001001B :A=B=0/P,C=I/P

MOVX @DPTRA

MOV  RO,STEP_CONTROL  ;LOAD STEP FOR CONTROL

MOV  RI,CONTROL BEGIN :START VALUE OF CONTROL
NEXT_CURVE: MOV ~ DPTR #PORT_A

MOV ARl

gPL — A

MOVX @DPTRA :OUT START VALUE
LCALL SOURCE :PLOT ONE CURVE

:.LCALL PDELAY

PUSH A :SAVE VALUE INPUT FROM ADC
MOV ARl

ADD A ,CONTROL_STEP ;START VALUE+CONTROL/STEP

MOV  RLA -BIAS VARY
POP A -LOAD VALUE INPUT FROM ADC
INC  HIGH OFFSET :SEGMENT+1

MOV  LOW_OFFSET,#00H ;CLEAR LOW_OFFSET
DINZ RONEXT CURVE ;LAST STEP
RET

[ [ ' Y e
. **************ﬁ’suaqﬂ‘“;nﬂualﬂéaqﬁ%****************

INIT TX: MOV A#45H
MOV  SBUF,A
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INB  TL$ :SEND INITIAL VALUE TO PC
CLR TI

:.LCALL TDELAY

:.LCALL TDELAY

RET

;**************ﬁjulﬂaﬂsl‘ﬂ’ﬂlﬂ 85(******************

CLR_BUF:

NEXT _S:

NEXT B:

PUSE DPL
PUSE DPH

MOV R7#40H
MOV DPHR7
MOV R6#0FFH
MOV A #00H
MOVX @DPTR.A
INC DPL
DINZ R6NEXT B
MOV DPL.#00H
DINZ R7NEXT S

POP DPH
POP DPL
RET

;**********#*f‘%qulﬂaaslgaﬁlﬂ asJu‘U Qﬂl***************

CLR_REG:

MOV A #00H
MOV RO,A
MOV RLA
MOV R2A



MOV
MOV
MOV
MOV

MOV

R3,A
R4,A
R5,A

R6,A

R7,A
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~************'§%’Julse ﬂ‘]fﬁﬂ‘l]ﬂ\iﬂ‘l] ﬂsa;***************

SELECT:

TRNSIG:

TRNLO:

TRPSIG:

MOV

AHEADER

;TRANSISTOR NPN

CINE
MOV
MOV
LIMP
CINE
MOV
MOV
LIMP
CINE
MOV
MOV

LIMP

A#05H,TRNLO

A#24H

PLA

END _CHK
A #06H, TRNHI
A#48H
P1A
END_CHK
A#0TH, TRPSIG
A#90H
PLA

END_CHK

;TRANSISTOR PNP

CINE

A #09H, TRPLO

MOV A#25H

MOV PlLA

LIMP END_CHK

-SIGNAL

;LOW

;HIGH

;SIGNAL



-

TRPLO:

TRNHI:

FETNSIG:

FETNLO:

FETNHI:

FETNSIG:

FETNLO:

CINE A #0AH,TRPHI
MOV  A#49H

MOV  PLA

LIMP END CHK
CINE A #OBH,FETNSIG
MOV  A#91H

MOV  PLA

LIMP END CHK
:FET N-CH

CINE A #O0DH,FETNLO
MOV A #27H

MOV PlA

LIMP END CHK

CINE A #0EH,FETNHI
MOV A #4BH

MOV  PLA

LIMP = END CHK
CINE A #0FH,FETNSIG
MOV  A#93H

MOV PLA

LIMP END_CHK
:FET P-CH

CINE  A#11HFETNLO
MOV A #26H

MOV PLA

LIMP END_CHK

CINE A #12H,FETNHI
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;LOW

;HIGH

;SIGNAL

;LOW

;HIGH

:SIGNAL

;LOW



FETNHI:

DFWSIG:

DFWLO:

DFWHI:

DFWSIG:

DFWLO:

MOV  A#4AH

MOV PLA

LIMP END CHK
CINE  A#I3HDFWSIG
MOV A #92H

MOV Pl A

LIMP END CHK
:DIODE FORWARD BIAS
CINE  A#15HDFWLO
MOV A #24H

MOV PLA

LIMP END_CHK
CINE A#16HDFWLO
MOV A #48H

MOV PLA

LIMP END _CHK
CINE  A#17H,DFWSIG
MOV A #90H

MOV P1A

LIMP END CHK
-DIODE REVERESE BIAS
CINE  A#19HDFWLO
MOV A #25H

MOV PLA

LIMP END_CHK

CINE A#1AH,DFWLO
MOV A #49H

MOV PLA
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;HIGH

;SIGNAL

;LOW

:HIGH

;SIGNAL

;LOW
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DFWHI:

SCRSIG:

SCRLO:

SCRHI:CINE

UJTSIG:

UJTLO:
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LIMP END_CHK

CINE A#IBH,SCRSIG HIGH
MOV  A#91H
MOV PlLA

LIMP END _CHK

;SCR

CINE A #1DH,SCRLO ;SIGNAL
MOV A#26H

MOV PlLA

LIMP END CHK

CINE A#1EH,SCRHI ;LOW
MOV  A#4AH

MOV PlLA

LIMP END_CHK

A#IFH,UJITSIG ;HIGH

MOV  A#92H

MOV PLA

LIMP END _CHK

;UIT

CINE A#21H,UJTLO ;SIGNAL
MOV A#24H

MOV PLA

LIMP END _CHK

CINE A#22H,UJTHI ;LOW
MOV  A#48H

MOV PLA

LIMP END CHK
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UITHL: CJNE A #23H,TRIACSIG HIGH

TRIACSIG:

TRIACLO:

TRIACHI:

DIACIG:

DIACLO:

DIACHI:

:LOW

;LOW

MOV  A#90H

MOV PLA

LIMP END CHK

;TRIAC

CINE A#25H,TRIACLO ;SIGNAL
MOV A #6H

MOV Pl A

LJMP END CHK

CINE A,#26H,TRIACHI

MOV  A#4AH

MOV PlLA

LIMP END_CHK

CINE  A#27H,DIACSIG ;HIGH
MOV  A#92H

MOV PLA

LIMP = END CHK

;DIAC

CINE A#9H,DIACLO  ;SIGNAL
MOV Aj#25H

MOV PLA

LIMP END_CHK

CINE A #2AH,FETNHI

MOV  A#49H

MOV PlA

LIMP END_CHK

CINE A#BHEND CHK :HIGH
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MOV  A#91H
MOV  PLA

END CHK: RET
. ] 9 e LA -
SRR U IR YDA AU AN TATDIQUN TGN s errersexs

TX_B: PUSH DPL ;SAVE POINTER
PUSH DPH
MOV  HIGH_OFFSET,#00H;SET SEGMENT TO 1ST SEGMENT

MOV  RO,STEP_CONTROL
MOV  DPTR#PLOT_SEGMI;POINT TO 1ST SEGMENT

NEX SEG: INB RIS :ONE CURVE ACKNOWLEDGE
MOV SBUF.A
JNB  TI$ :SEND INITIAL CURVE
.CLR  TI

MOV  R2,STEP_SOURCE ;LOW_OFFSET OF SEGMENT

SEG_TX: MOVX A @DPTR ;LOAD VALUE FROM SEGMENT
MOV  SBUFA
JNB TL$
CLR TI

;LCALL SDELAY

INC DPTR ;NEXT ADDRESS

DINZ R2,SEG TX ;LAST ADDRESS OF SEGMENT?
INC HIGH_OFFSET ;SEGMENT+1

MOV A HIGH OFFSET

ADD ADPH
MOV  DPHA
MOV DPL#00H :CLR LOW_OFFSET

DINZ RONEX SEG ;LAST CURVE?



POP
POP
RET
ORG
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DPH
DPL

SECOND

' < y e ¢ v
;************ﬁf]u«waaﬂlauﬂmfduu ﬂcuaqqﬂ AT 1 (AU FRERERERRERERE

SOURCE:

NEXT:

ADC_RD:

MOV

MOV

MOV
CPL
MOVX
CLR
JNB
;LCALL
INC
MOVX
SETB
LCALL
INC
INC
MOV
CINE
RET

R2 #00H ;LOAD STEP FOR SOURCE

DPTR,#PORT_B

AR2

A

@DPTR,A :OUT SOURCE

P33 :READ DATA FROM ADC
P3.2,ADC_RD :ADC BUSY?

PDELAY

DPTR

A @DPTR :IN RESULT

P33 -DISABLE READ ADC
SAVE :SAVE ONE CURVE

LOW_OFFSET ;POINTER+1
R2

AR2
ASTEP SOURCENNEXT ;LAST ST&P?

' 4
r
ARREFREFRREEEK FEREREREEEEEEERE
; a1 lua

RX B:

JNB
MOV
CLR
;MOV
;JNB

RL$ ;RECEIVE BYTE SUB
A,SBUF

RI

SBUF,A

TL$

- et s o A e
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:CLR

RET
ORG
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THIRD

v v y . P o P
s Ul UAUBNTURNANTAYDRUns AT pg rrrrsrrrrrras

SAVE:

PUSH
PUSH
MOV
PUSH

DPL INPUT FROM ADC &
DPH :SAVE TO SEGMENT
DPTR #PLOT SEGMI ;1ST SEGMENT OF 1ST CURVE

A

MOV A HIGH OFFSET ;NEXT SEGMENT FOR NEXT ADDRESS

ADD
MOV
MOV

MOV
POP
MOVX
POP
POP

ORG

ADPH
DPH,A

A,LOW _OFFSET ;POINT TO NEXT ADDRESS
ADPL

DPL.A

A

@DPTR A SAVE VALUE TO SEGMENT
DPH

DPL

FOURTH

;*************f}'}u‘"ﬁ')qtqa’]*****************

PDELAY:
PDLI:

PDL2:

MOV
MOV
NOP

DINZ
DINZ

R6,#050H ;PROGRAM DELAY

R7,#050H

R7,PDL2
R6,PDLI1
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SDELAY:

SDLI:

SDL2:

TDELAY:

TDLI1:

TDLZ:

MOV
MOV
NOP

DINZ
DINZ

MOV
MOV
NOP
DINZ
DINZ
RET
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R6,#012H  ;SERIAL DELAY
R7,#025H;50H

R7,SDL2

R6,SDL1

R6,#0FFH ;TX INITIAL DELAY

R7,#090H

R7,TDL2

R6,SDL1

-************%]J‘Iﬂsuﬂsu kkkkkkkkkkkkFkkEk

END
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8255A FUNCTIONAL DESCRIPTION

Generasl

The 8255A is & programmabie penpheral intedface
(PP1) device designed for use in intel mictocomputer
systems. its function is that of & general purpose 170
componant 10 interface peripheral equipment 10 the
microcomputer system bus. The functional configu-
ragon of the 8255A Is programmed by the system
software 30 thatl normaelly RO extensl logic ls neces-
sary 1o interface periphera! dewices or stuciures.

Data Bus Bufter

This 3-state bidirectional 8-bit butfer is used to inter-
face the 8255A°10 the system daia-bus. Dats Is
lranamitted or received by the butter upon execution
of Input or cutput Instructions by the CPU. Control
wovrds and status infonmabon are also transferred
through the data bus buffer.

Read/Write and Control Logle

The tuncton of this block is 10 manage ail of tha
internal and exteral transfers of both Data and
Control or Status words. It acoepts inputs frem the

CPU Address and Coatrol busse: and in tum, issues
commands o both of the Controt Groups.,

sy
Chip Selact, A."low on this inixat pin enables. the
mmmgnicabon betweo the 8255A and the CPY., -

(RD)

Read. A “low” on this Input pin enables the 8255A
10 send the dala or stutus Infornation to the CPU on
the data bus. In sssence, It alicws the CPU to “reed
from" the 8253A. .

(WR)

Write. A “low™ on this Input pin enables te CPU to
write data or control words into the 8255A.

(Agand A,)

Port Select 0 and Fort Select 1. These input sig-
nals, in conjunction with the RD end WA inputs, con-
ol the sslecton of one of the tree ports or the
control word registers. Thay are normaity connected
1o the least signdficent bits of the address bus {(Ag
and Ag).

[ T
= W, A\ o =
S ol e
[ R
e < oD &
SRS NP Gats 0l by = ™
. e K
TN —
i i = K=
J
[ S S—
. — St
— e W = — K== o,
o — {
SN e d !—J =
\
PO |

31304 -3.

Figurs J. 82584 Block Disgram Showing Data Bus Butfer and Read/Write Control Logic Functions
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8255A BASIC OPERATION

Ay | Ag | RD | WH | CT | input Operation (READ)

gloj o 1 0 |Pot A — Data Bus
110 1 Q |Port8 — DataBus
11o0]o0 1 Q | PortC — Datla Bus
Output Operation
(WRITE)
041 0 { 0 |DataBus — PortA
1 1 V] 0 | Oata Bus — ‘PonB
110} 1 0 | 0 |DataBus ~= PortC
1] 1 0 } 0 | Data Bus —» Convol

Olsable Function
XiX| X X t {Osta Bus — J-State

1]v]o Megal Condition
X X1 1 1 Data Bus — 2.State
(RESET)

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

Group A and Group B Controls

The lunctionsl "confiquration of each pont is pro-
grammed by (he systems software. In essance, the
CPU “outputs” a control word to the 8255A. The
control word contains information such as “mode”,
“brt set’, “bit reset”, etc., that intializes the tunc.
tional configuration of the 8255A,

Each of the Control blocks (Group A and Group 8)
accepts “commands” om the Read/Wnte Control
Logie, receives “control words” from the wntemal
data bus and issues the proper commands (O s as-
sociated ports.

Control Group A—Port A and Port C upper {C7-C4)
Controt Group 8—Pont 8 and Ponrt C lower (C3~C0)

The Control Word Register can Only be wntten into.
No Read oparaton of the Control Word Register 13
altowed.

Ports A, B,andC

Tha 8255A contains Yvee 8-bit ports (A, B, and C).
All can be configured in a wwde vanety ol luncuonal
charactenstcs by the systam software bul each has
ils own special fealures or “personality” to funther
enhance the power and flexbility of tha 8255A.

Port A. One 8-oit data output latch/butier and one
8-bet cata inout latch.

Port B. One 8-but data input/oulpyt latch/butier and
one 8-bit data :inpul butler.

Port C. One 8-bil data output latch/butier and one
8-bit data input butter (no latch loc input). This pont
can be dwvided Intc two 4-bit ports under the mode
control. Each 4-til port contans a 4-bet latch and #
can ba usad lor the control signal outputs and status
signal INputs in conunclion with ports A and 8.
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Figure 4. 8225A Block Diagram Showing Group A and Group B Control Functions

Pin Configuration
[NTa [} A - I
sl LlallY]
[T [} m[Joea-
seal]s 1hYer
[r¥a[) )=
ac. t JoltlI 1]
sa(]e =0,
a1 (e waje,
(] uile
«r(]e [IsX S
see(J1 QMA L0,
wcs (2 nla,
L sl nle,
=T I e
L s ) LA™
ec2 Tl n| e
L31s to() vus
L Tu(l} oS e
L Lhy K1 {0 res
0] m ni)

221308-8

Pin Nemes
0y-09 Data Bus (Bi-Oirectional)
RESET Reset Input
(o] Chip Select
21s] Read input
WH Write Input
A0, A1 Port Address
PA7-PAO Port A (BIT)
PB7-~PBO Pont B (BIM
PC7-PCO Pont C (BIT)
Vee + 5 Voits
GND 0 Voits

8255A 6PERATIONA§. DESCRIPTION

Mo&o Selection

<

There are three basic modes of coersbon that can
be soiected by he system software:



148

intel" 8255A/8255A-5

Mode 0—Basic input/Output
Mode 1-—Strobed input/Output
Mode 2—8+-Directional Bus

When the reset input goes “high™ all ports will be sat
10 the Input mode (Le., all 24 ines wil-be in the high
impedance stats). Atter the. reset-is removed the
8255A can remain in the input mode with no edd-

The modes for Port A and Port B can be saparately
defined, white Port C ia divided intg two portions ss
MmemAmeBde
the output regesters, including the status fip-floce,
will be reset whenever the mode is changed. Modes
mybocombinodoomtmoihmﬁonddeﬂmﬁon
can be “lasored” 10 aimost any /O structure. For
instance: Group B can be programmed in Mode G o
.momorumoumlcﬂdou\qnordhouyoomp\m
Wlmu.GlMAmd‘bOproqr-nvmdh

Mode 1 10 mondor & keybosrd of Lape reader on an.

Inteupi-driven bass.

L OOA LN B —4)
1 [
i CoMTAOL P )
1.1 I 1
SATa b ]

Tt 11
ekl
A\ '

D5 & N ¥
1 o

R R )

T T

=T LI 3

eat < Woweey
o QUTHN

mgat e

1. .
oo T

—Ong SsCTH
1)
1= wo0g ¥

231308~7

W&MHWW“W
Interface

Figurse 6. Mode Definttion Format

review Of the complels device operation e simple,
togical 1/0 spproach wi surlace. The design of the
8255A has taken into eccount things such as effi-
cent PC board layout, control signal definvion vs PC
layout and compiele lunctonal foxbiiity 10 support
aimost any peripheral devnics with no external 1opC.
Such design represents the maomum use of e
avadable puna,

Single Bit Set/Reset Feature

Any of the ssght bits of Port C can be Set or Reset
usng 8 smgle OUTput instruction. This featss re-
duces software require: rents n Control-based apph-
cations. N
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CEEFLEER
TT]

Y mrmesgr
IR rompr-
—_l POPYe
Oon'Y
Cang

®ficr

stefalaTass[al7
wirfeirfeisient

G5

M TRINMT SLag
S altrve

2312008

Figure 7, Bit Se/Resst Format

When Port C is being used as status/control for Port
AorB, mmbmcnnbouloum(byuunq the Bxt
Set/Reset operation st as if they were data output
ports.

Interrupt Control Functions

When the 8255A is programmed 10 operate in mode
1 or Modae 2, controt signals are proviced that can de
used 83 interrupl request inputs 10 the CPU. The in-
termupt requeat signals, generated rom port C, can
qubnodoronublodbyum’morrmmnqw
associsted INTE flip-fiop, using the bet set/resst
function of pont C.

MOOE 0 (BASIC INPUT)

This function aliows the Programmer 10 cisallow of
altow a specilic 1/0 device 10 interrupt the CPU with-
out affecting any other device in (he Interrupt struc.
ture,

INTE Hlip-fiop definition:
(BIT-SET)}—INTE is set—interrupt enabte
(BIT-RESET)}—INTE is RESET—Interrupt disable

NOTE:
All Mask' fip-fiops &7@” automatcally reset during
mode selection and device Reset

Operating Modes.

MOOE ¢ (Basic Input/Quiput). This functional con-
figuration provides simple mput and output operae-
tons for each of the thres ports. No “handshaking™
13 roquied, dats 13 Impty wnltten (0 of reed from @
specified por,

Mode 0 Basic Functional Definitions:

® Two 8-t ports and two 4-bit ports.

¢ Any port can be nput or output.

¢ Outputs are latched.

® Inputs sre not latched.

© 18 ditterent Input/ Output configuratons are pos-
* sible in this Mode.

—

a ﬁL

e —

&
- e
e V9 @ p—— No——sf
A at a0 xug vL

St —— —— — =
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MODE 0 (BASIC OUTPUT)

. bl
a BL 71(.
C C
Yom LT —{
A alae ) *
- X
-——-—h.—-—*
231308-10Q
MOOE 0 PORT DEFINITION
A : ] Group A Group 8

P g —— Port A (Sz';.f) . Port 8 (f:::‘:)
0 0 0 OUTPUT ouTPUT 0 OuUTPUT QUTPUT
0 0 1 ouTPUT OUTPYT 1 ouTPUT INPUT
0 0 (] QuUTPUT ouTPUT 2 INPUT QUTPUT,
9 b 1 1 OUTPUT QUTPUT 3 INPUT INPUT
0 1 0 0 ouTPUT INPUT 4 ouTPUT ouTPUT
0 1 0 1 OUTPUT INPUT 5 OouTPUT INPUT
0 1 1 0 ouUTPUT INPUT 8 INPUT OUTPUT
] 1 1 1 OuTPUT INPUT 7 INPUT INPUT
1 0 0 0 INPUT OUTPUT 8 ouTPUT OUTPUT
1 0 | o 1 INPUT QUTPUT 9 OUTPUT INPUT
1 0 1 0 INPUT OUTPUT 10 INPUT OUTPUT
U 0 1 1 INPUT OuTPUT " INPUT INPUT
1 1 0 0 INPUT INPYT 12 ouTPUT QUTPUT
1 1 0 1 INPUT INPUT 13 ouTPUT INPUT
L 1 b INPUT +PUT 14 INPUT ouTPUT
A 1 INPUT t.PUT 15 INPUT INPUT

AN
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MOOE CONFIGURATIONS

COMTROR. WORD oo CONTROL WORD &2

D.O.o.a,o.a,o

nonanenn

A ra, o8,
2man
Pt o e,
Oy 0y > < {
A, 2,

ey,

23120811

% % & 9 6 8 o &

[l[llll—J

a 24,
A

{ A,
[

O O — e

—-—-+‘._.oc.'g

o

221308-12 .

Oy 8y e

CONTAOL WOAD «3
% 8 o o o 0 o o,

Clele Tl T[]

af—_—r . [N

A
VLT oy
A\ P 188! {

e

e

e )
A e
Oy By e C{

._,l_‘_.-.,....

73120818

Lo[o.lo.[o,lo,lo,]:,m I:Ln:ls‘.lo,,o. .[o‘ o,]

80y ————f
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/|

CONTROL HOAD 08 .
Sy 8 3 o 0

HIHH“H

CONMTROL WORD &8
% % & o o o o

CLLLTLLT]

N SEET LSRN S

;,Li_.'c';c.
9,0, c{

et e,

e Y ] e W
231208-17 231300-19
1
CONTROL wORD o9 CONTAOL wORD o1
0 9 © o, 0, 0, o, o, % ©° 9 8, © o0 3 3
Clele [ T-TT¢] Ll Tl ]
Y e e Y a ULl 'A,;A‘
230 [ 12344
bt we, o, S L Sy
0y Q0 -] C{ L —— “!'
At e, e &,
"-—-f"——""‘. n‘-—#——' re, ru,
23130819 21308-20
CONTROL WOAG 1 CONTROL WORG 811
%' 0, o 0, 0 o o o % 0, o 0, 9 © o, b5
u.l-[.[-[.l.m L.[.I.J.[.[.[.[.]
A-——-—,J—'—...,,~ N . ra, 24,
G204 2344
-—A——&,x, —+‘——"‘1‘<|
o, c-[ 8,0 e e{ ,
ot — ey, ey aq,
) e e WY L o
231308- 11 231308-22
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CONTAOL WORD «13
Sy, 0, . 8, O, O,°

gopnnoan

a ot vayre,

. ‘—#‘—"v"t
%0, {

CONTROL WORD ¢\
o 0 o & 6 o o, o

[TTTTLLT

Qua. .
ot 1,
%o, e{
e o,

o ot e,

73130024

CONTAOL WOAG 013
& 0, O 0, 9 0O 0, 0
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ry ,.———.'l——. 28, 20,

2MA
e,
N N o O
Lt <%
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231308-33

COMTAGL WORD 818
& 0 O 0, 0y 0, 0, o0

(LT

af—pt e 0a,

2999
LI
c{

oo,
-

e e,

130829

Operating Modes

MODE: 1 (Strobed Input/Output). This functionai
confiquration provides a means for ranstering 1/0
dala to or from a specified port in conjunction with
strobes or “handshaking™ signals. In mode 1, port A
and oort B use the lines on port C to generate or
accept these “handshaking' signals.

Mods 1 Basic Functionsl Definitions:

* Two Groups (Group A and Group B)

e Each group contamns one B-bit data port and one
4-but control/data port.

¢ The 8-bd data port can ba either input or output.
Both inputs and outpuls are lstched.

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

Input Control Signal Definition

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

I8F (Input Butfer Full F/F)

A “high™ an this outout indicates that the dats has
bean loaded into the input iaicn; in assence, an sac-
knowlecgement. IBF 13 sel by STB nput being low
and is resat by the nsing odge of the RD input.

INTR (interrupt Request)

A “high” on this outout can be used to interrupt the
CPU when an input device 13 requesing service.
INTA is 34t ty the STT is a “one”. IBF is & “one"
and INTE is 8 “ons™. It is reset by the failing edge of
RU. This procedure allows aRn nput dewice 1o re-
quest servce from the CPU by simoty stroting ds
data into the port
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INTE A INTE 8 '
Controlted by bit set/reset of PC,. Conuo«[od by bit set/reset of PCy.
MOOE 1 (POAT A O0E 1 POAT 8)
—— e = ki
S, & 0y, 0, 0, 0, 8, O, .'.-.;.-: % 0, 9, 0 80, 9 0.
CLLTT K] | L0 ™ [ XXX X ™
=, T T
o oyt

o e ta,

., —v"—-w

31308-137

= vm,

T21300-78

Flgure 8. MOOE 1 input

Yo ———m

|

fnptdilltn o P,
YTy

}_._...._...___.__.__.._-_._._._..-..

231200-29

Figure 9. MOOE 1 (Strobed Input)
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Output Control Signal Deflnition

OBF (Output Butter Fult F/F). The OBF output will
00 “low” ta indicate that the CPU has wniten data
out 10 the specified port. The OBF F/F wiil be set
the rising edge of the WH input and reset by
NpUt beng low,

ACTK.(Acknowtedge Input). A “low" on. this inout
informs. the 8255A. that. the. datar from port-A-or port
8 has been-accepted. In essencs. a responee from
the penpheral device indicating that it has recewed
the data:output by the CPU.

INTR (interrupt Request). A-"high™ on this output
anbousodtohto«uo(mC?Uwhqnmocmm

device has accepted data iransmitied by the CPU.

INTR 13 set when ACK is a "one™, UBF is a “one"”,
and INTE is a “one™. It is reset by the falling edge of
WH.

INTE A

Controiled by bit set/resel of PCq.

INTE B
Controfied by-bit set/reset of PC,,

MOOE 1 (PORT A)

CONTIOL wORD
% 8 o o, By 0, 9 o,
e[ e TafXIXIX)
oa

1« wour -
8= ouTruY

=

MOOE 1 (POAT 8)

9, 0, & o, 8, 9, o, 0,

[+ XXX 101

21308-0

e 7 o]

]

"""" %S

221308-32

Figure 11, MOOE 1 (Strobed Output)
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PFORT-A-—STROGED OUTFUT)
PORT B-—{STROBED WPUT)

Figure 12. Combinations of MODE 1

Combinations of MODE 1

Port A and Port B can be .«ndividually defined as in-
put or output in MODE 1 (¢ suppert & wmde vanety of
strobed 1/0 applications.

Operating Modes

WODE 2 (Strobed Bidirectionat Bus 1,0). This
" lunctonal configuration provides 'a means for com-
municating with a penpheval dewice or structure on a

single 8-bit bus for both ransmitting and recerving,

dala (teawectonal bus I/0). “Handshaking” signals
are prowded to maintan proper ous flow discipline in
2 smilar manner 10 MODE 1. Interrupt generation
and enable/disable functions are siso avallabie

MOOE 2 Sasic Functional Defintions:

* Used in Group A only.

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

¢ Both nputs and ok uts are latched.

¢ The 5-bi control goet {Port C) is used lor control
and status for N9 6-bIL bi-directional bus port
(Port A).

Bidirectionat Bus 1/0 Control Signal
Deflnition

INTR (Interrupt Request). A high on this outout can
be usaed to interupt the CPU {or both input or outout:
operasons.

Output Operations

O8F (Output Butter Fuilll, The UBF output wil 9o
“low” 1o ndicate thet the.CPU has wittten data out:
1o port A.

ACTK (Acknowiedge), A “low” on this input enables-
the ti-state output butfer of port A to send out the:
data. Otherwise, the output butfer will be n the high
impedance state.

INTE 1 (The INTE Flip-Flop Associated with
OBF). Controlted by bat set/reset o PCq.

laput Operations

STB (Strobe Input). A “low" on ths inout loads
data into the inpw lalch,
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IBF (input Butter Fuil Fl.F). A "haq'h“ on s output

INTE 2 (The INTE Filp-Flop Associated with 18F).

indicates that data has been loaded into the nput  Controiled by bit set/reset of PC,.

latch.

;vvmm
8 0o "0 o 0, 0 0, O

(LX)

e
1ot
0soureut

e oars
v o ot
LRE- il

e QRO § 004
e =001 §
Ve mO0q 1

231308-3%

Figure 13, MODE Control Word

231308-38

Figurs 14. MOOE 2
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NOTE:
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Figure 15. MOOE 2 (Bidirectional)
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WOCE 3 AND MOOE § (OUTPUT)

MOOE 2 ANO MOOE 0 (INPUTY
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Filgure 16. MODE Y/, Comblinations
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Mode Definitlon Summary

MODEO. | MOOE 1 MOOE 2

IN ouTt IN ouTt GROUP A ONLY
PAg iN our IN out —
PA, IN ouTt IN out —.
PA, IN out IN. ouT —
PA3 IN: out IN our -
PA. IN ourt. IN ouT -—
PAg IN: ouTt IN ouT -—
PAg IN ouT | IN out —
PAy IN. | OuT IN ouTt —
P8y IN ouTt IN, our —_
P8, IN out IN curt -
PB, IN out IN out —
P8, IN ouTt IN ourt - MOOE 0~
PB4 IN- out IN ouT I OR MQOE 1
P8y IN' our IN ouT - ONLY
PBg IN out IN out R
PBy IN ouT M ourt —
PCo IN ouT: INTRg INTRg 70
PC,y N our 1BFg OBFg 170
PC,3 IN ourt STHe ACRgq 170
PCy iN out INTR, INTR,, INTR,
PC, N ouT STBa 170 "
PCs IN ouT 18F 170 1BF
PCq IN out Re) ACRa ACR,
PCy IN ouTt 170 OBFa UOBF,

Speclal Mode Combination

This leature aliows the 8255 to directly drive Darling-
Considerations

lon type drivers and high-voitage dispiays thal re-
quuwe such sowca current,

There are several combinations of modas when not

ail of the bits in Port C are used for control or status.

The remaiung bits can be used ss folows:
It Programmed as Inputs—

All input lines can be accessed during a normat Pon
C read.

It Programmed as Outputs—

Bits in C upper (PCy~PC,) must be individualty ac-
Cossed using the bit set/resel funcuon.

Bits in C lower (PC5~PCq) can be accessed using
the bit set/resat function or accessed as a three-
some by wnting into Port C.

Source Current Capabllity on Port B
and Port C

Any set ol sight output butters, selected randamly
from Ports B and C can source 1 mA at 1.5 voits.

Reading Port C Status

In Mode 0, Port C translers data 10 of rom the pe-
npheral device. When the 8255 is programmed to
function in Modes 1 or 2, Port C generales or ac.
cepts “hand-shaking" signais with the penphersl de-
vice. Reading the contents of Port C aliows the pro-
grammer (0 test or venty the “status” of sach pe-
npheral device and change the program flow ec-
cordingty.

Thare is no soecial instruction 10 read the status in-
formauon trom Port C. A nommai reed operation of
Port C is executed lo perform this function.
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HPUT CONMIGURATION .o:::: -
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231308-43 -
APPLICATIONS OF THE 8255A oLy Pl Thiiagintertacy
The 8255A is a very powaertul lool for interfacing pe- frreaty T Rl
npheral equipment 10 the microcomputar system. It "
reprasents the optimum use of available pins and is 17 = <
flexible enough to interface almost any /O device Lhtat .
without the need for additional extemai.logc: o, a S
o, [N .o‘womc
Each peripheral device in a mucrocomouter system , o, saag®
ususlly has a “service routine™ associated with . woer |0 [
The routine manages the soltware interface de- ey | 0N e
tween the device and the CPU. The functional defin- 4y oS
ton of the B255A is programmed by the 1/0 serce I v N
toutve and becomes an exiension of the system L.,“ e
software. By examuning the 1I/Q dewvices interface
charsctaristics for both dats transter and timing, and
matching this information 10 the examples and ta- L
bies in the detaided operational descnption, a contro! ~ 4
word can essily be developed 10 intialize the 8255A = el acus
10 exsctly "fit" the application. Figures 19 through ~ Y uesacan
25 represent a lew examples of typical applications Iy g
of the 8255A, y 7
y
———t 1 ™, sscapace
., cLian
~”, Gatangaor
’<, acy
=<, SLAnLweg
e, L, CanCIL w080
LR LIV 44 I
agoua st
. 221504 - a4

Figure 20. Keyboard and Display intertace
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Flgure 23, Basic Floppy Disk interface
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Figure 22. Digital to Analog, Anaiog to Digital
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8256AH
MULTIFUNCTION MICROPROCESSOR
SUPPORT CONTROLLER

u. Two 8-Bit Programmable Rarallel i/0

m Programmable Serfat Asynchronous

Communications Interfacefor 5-, 6-, 7-,

or 8-Bit Characters, 1,14, or 2 Stop
Blts, and Parity Generation.

# On-Board Bayd Aate Generator
Programmable for'13 Common Baud
Rates up to 19.2 KBits/Second, or an
External- Baud Clock Maximum of 1M

Bit/Second

m Five 8-Bit Programmable Timer/
Counters; Four Can. Be.Cascaded to

Two 16-Bit

Timer/Counters

Counter Inputs

m Eight-Level Priority interrupt Controller
Programmable for 8085 or iAPX 86,
iAPX 88 Systems and for Fully Nested

Interrupt Capability.

PRELIMINARY

Ports; Port.1 Can-Be-Programmed for
Port 2 Handshake-Controtls and’ Event

® Programmable. Systém Clock to 1 ¢,
2 X,3.X_0r5X.1.024 MH2

The Intel® 8256AH Muititunction Uruversal Asynchronous Recewver-Transmitter (MUART) combines tive com-
manly used tunclions info a singte 40-pin devica. It 13 designed to interface 19 the 8086/88, 1APX 186/ 188, and
8051 to perform sgnal communicatons, parallel 1/Q, tming. evenl counting, and pronty interrupt tunciions. All
of these functions are luily programmabile through mine internal registers. in ‘aadition, the five umer/counters
and two parailel 170 ports can be accessed directly by the MiCTOProOCESsor.

ADS-AG4

gy

[YILTTYY
DATA
L)

'
CONTROL
SCQrETEAY 2

surrensg

1
PARALLEL
POATS

10 8Ll mVEAMAL

PUNCTIONS

roaty 17e %

rout CLoCk  fe—cua
PRLICALEA

CovrTes
oot 0CALE

[ pea——
| 1 RN 1 oAt
- CounTing CoynTen
. s figns uPyYte
Al —e] camtnQl
8¢84T ~——anl LO0KC
BVE et
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ek fLL

Flgure 1. MUART Block Dlagram
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~FiQure 2. MUART Pin
Cantlguration
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intal”
MCS®-51

8-BIT CONTROL-ORIENTED MICROCOMPUTERS

8031/8051
8031AH/8051AH
‘8032AH/B0S2AH
8751H/8751H-12

a Boolean Processor-

s Bit-Addressable RAM

®» Programmabie Fuil Duplex Serial Channel
s 111 Instructions (64 Single-Cycle)

w 64K Data Memory Space

s High Performance HMOS Process
s internsl Timera/Event Counters -
s 2-Level Interrupt Priority Structure
8 32 VO Lines (Four 8-8R Ports)

a 64K Program Mermory Spaqo

a Security Feature Protects EPRbM Parts Agsinst Software Piracy

The MCS°-51 praducts are optimized for control applications. Byle-processing and numaencat cosrahons on
small data siructures are lacifitated by a vanely of last addressing modes lor accessing the intermal RAM. The
NITUCtion set provides a converient menu of 8-it anthmeuc nstruchions, ncluding multiply and cvide n
structions. Extensve on-chip support 1S provided for one-bit vanabies as 4 separale data type. atiowing direct
bt manipulation and lesting in control and logic systems thal require Boolsan processing.

internal Memory
[ Timere/

Device Program Dsta Event Counters interrupta
B8052AH 8K « 8 ROM: 256 <« 8 RAM 3 < 16-Bnt [
8051AM 4K » 8 ROM 128 x 8 RAM 2 « 16-B¢t S

BOSH 4K x 8 AOM 128 « 8 RAM 2 « 16-Bu S
8032AH none 256 % § RAM J ~ 16-84¢t (]
8031AH none 128 x 8 RAM 2 « 16-B41 5

8031 none 128 x 8 RAM 2 « 16-8¢ 5
87S51H 4K « 8 EPROM 128 = 8§ RAM 2 » 16-Bd S
8751H-12 4K x 8 EPROM 128 x 8 RAM 2 w 16-8ut { 5

The 8751H 18 an EPROM version of the B0S1AH: mat 13, the on-chip Program Memory can ba electncally
2r0grammaed. and can be erased by exposure 10 uliraviolet hght. 1t 13 fully compauble wiih is predecessor. the
3751.8. but ncorporsles two new leatures: a Program Memary Secunty bit°that can be used to orolect the
EPAOM against unauthonzed read-out, and a programmaole daud rate modilication bt (SMOO). SMOD s not

prasent i the 8751H-12, .
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8031/8031 @ B031AMH/B051AN
S032AN/B052AH @ B87S1H/B751H-12

PRELIMINARY

']

N

- H Dj LY ) mee
g
Figure 1. MCS*-51 Block Dlagram
PIN DESCRIPTIONS
vCC Port 0 also receives the code bytes durng program-
meng of the EPROM parts, and outputs the code bytes
Supply voitage. dunng program venficabon of the AOM and EPROM
pants. Extemnal puitups are required dunng program
YSS veorficaton.
Ciraut ground. Port {
Port 0 Port 1 ls an 8-bit bidirectonal VO port with intemal

Por1 0 is an 8-dit open dran bidirectional VO port. As
an outpul port esch pin can sk 8 LS TTL inputs.
Port 0 oms that have 13 written to them Goat, and in
that s1als can be used as high-impedance inputs.

Port 0 is also the multipiaxed low-arder address and
data bus dunng accesses !0 exiemnal Program and
Dats Memory. in this apphcaton 4 uses strong inter-
nel puiups when emitting 15, and can source and
ek 8 LS TTL inputs.

putkups. The Port | output dutters can unk/source 4
LS TTL inputs, Port | ping that have 18 writien to
them are pulled high by the intemal puttups, and in
thal state can be used as inputs, As inouts, Port 1
pins that are extemally being pulled low will source
cument (I, on the data shaat) bocause of the intemal

puliups. .
Port 1 gis0 receives the low-order sddress bytes dur-

ing progearmavwng ol the EPROM parts and dunng
program venification of the ROM and EPROM parts.
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. e 8031/8031 & S03ITAHGOSTAN
lntel BO32AM/B0S2AH e BTSTHBTS1MH-12

o P s ") e soe
"nac)s L= Sy
(o X = P Lol VIV
racls M) eas ace
[T Y= L =l VYvY
(o7 Yol I res aoe
[ = [ =L VRS
[Ty N i) eny ane

AmessClw MCS4Y N D Do

Mo 3K T 5 aamvrn]

Meucia » 0 even

Mrnsc]n MmOovsar
meaaClue D resard
Mlgt =k 2 res et

W s e L d=], PN

Werrc =) e at
sl O e -Emau
xtads Clve n{lov an
o Cloe NOeLs ae

\( T

.
oLl G0N P L
~a -“‘ ‘_.- -y
el A L

“er
~i=l LS
N L
% jas

2% o4 4% casa e oa pa s
e o e e w
- e -'1- .“.4-
{17 I I I A
2t

Pos

ﬂqmwz.llca‘vuﬁﬂm

MNO&ZAHNGOGW.PMIW\IPLOIM
m.w.owwunrzwnexm.m-

&

8Coseses 10 extemal Dats Memory that use 16-b
acoresses (MOVX @OPTR). In this appécaton
mmwwmmu.m
80Cesses 10 external Data Memory that use 8-be ad-
dreeses (MOVX @A), Port 2 emits the contents of
the P2 Special Function Aegrster,

Port 2 also receives the address bits gur-
hqproormmgoln\oEPROMpcmmdoum\g
prognmmﬂauonolmonOMmEPHOMpcm.

Port 3

Ponaummumwvommhw
puiuoe. The Port 3 output butters can sink/source 4
LSTTLho\A:.Pm:!oumm(hlvolsmunlo
Mmaﬂodhtqnbymohmndw.andh
that state can be used as inputs. As inputs, Port 3
m.Mmcnommybohqubwmnm
urent (liL, on the dsta sheet) because of the putupe.

Ponanhowmmmmuvmw
bcamolhoMCS-SlFuw.uhudbo‘ow:

Port P ARernative Function

Pl.0 AXD (serial inout port)

M TXO (senal outout port)

P2 INTG (extemnai intertupt Q)

.3 IRTT (extemnal intermunt 1)

Pl.4 TO (Timer 0 extemal nout)

PIS Tt (Timer 1 external inout)

Pa.6 WR (extemal data memory write
strode)

7 RD (ememai data memory read
strobse) .
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SUIASTIY ¢ ST ARASEIAN

. o e
Nt SOS2ANCOS2AN o BISINETSINH-I2
RSY Note, however, thal if the Security Bit in the EPACON

Reset iInout. A high on this pin 1o two machune Cydes
whelo the osallator is runnmng resets the device.

ALE/PROG

Aodress Latch Enable outout pulsa lor latching the
low Uyte of the address dunng accesses 1o extemal
memory. ALE can dnve 8 LS TTL inputs. This pin s

aiso e program pulse nout (PROG) dunng pro-
grammung of the EPROM pans.

In normal ooeration ALE is eminted at a constant rate
of ' the osciiator frequency, and may be used for
axtamal iming o Zlocking purposes. Note, however,
mat one ALE puise s skipped dunng esch access 10
external Data Memory,

PSEN !

Program Stors Enable is the read strobe 10 extemal
Program Mermorv. PSEN can drve 8 LS TTL inpus.

YWhen ihe 0wvice 13 execuling code (rom extemal Pro-
gram Memory, PSENts activated twice each machine
cycla, exceot that twn “SEN acuvauons are skipped
qunng each access 1o ¢xtemal Data Memory.

EA/VPP

Externat Access enable EA musi be externally heid
WOw in order 10 enaoie any MCS-S1 cevice to fetch
ccde from external Program Memory ‘ocations 0 to
OFFFH (0 10 'FFFH, in (he 8032AH and 8052AH).

devicas is programmed, e dewice will not fetch code
from eny locanon in extemal Program Memory,

This pin aiso receves the 21V programming suooly
vollage (VPP) dunng programming of the EPROIA
pans,

XTAL1

Inout [0 the invering osallator ampldier.
XTAL2

Qutout from the Inverting osciftator amplilier,
OSCILLATOR CHARACTERISTICS

XTALY and XTAL2 are the mout and output, respec-
tvety, ol an inverting amplifier which can de cont.
guted lor use as an on-chip osGlialor, as shown n
Figute 3. Either a quanz crystal or cetamic resanatoc
may be usad. More cetailed informanton conceming
the use of the on-chip oscitator 1s avalable in
Apolicaion Note AP-1SS5, “Oscitlalors lor Micro-
controllen.”

Ta dnve the device from an sxtamal clock source,
XTAL1 should be grounded. while XTAL2 :s drrven,
2s shown i Figure 4. There are no requitements on
the duty cycle of tha external clock signal. since e
nput io the intemal clocking circuitry s through a
dhade-biy-twa 0-flop, Sut miimum and maxmmym
Mugh and low imes specified on the Data Sheet must
be observed.

c?
}IL > ALz
3} ] 2taLs
<
vss
A

C1.€2 « 30 9f 110 oFf FOA CRYSTALS
s o0 of 510 pf FOR CLAAMC AEIOMATONS

EXTEANAL
OSCHLATON — e xTa3
SIGNAL

XTaLt

vss

|-
!

Figure 3. Oscillator Connections

Figure 4. Externat Orive Cantigurstion
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2048-word X 8-bit High Speed Static CMOS RAM

WFEATURES

e Singla 5V Supoly and High Density 24 Pin Package
12002/ 150n1/200ns {maex.}

100uW (tvp.)
Operation: 180mW (tvp.)

@ High speed: Fat Accers Time
o Low Power Standby and
Low Power Qperstion
e Comoletety Static RAM:

Stendby:

. Oirectty TTL Comnpatibles. Alkinout and Qutout
o Pin Out Cofmostible with Stndard 16K° EPROM/MASK ROM

e Equal Access and Cycle Time

MFUNCTIONAL BLOCK DXAGRAM

. No.clock oc. Timing Strobe Rmi_rod

10031 16-2H0689 16-31003 118400481 1652 HMGT 1693104811694

HML1e-1. HMOL1E-3,
Ha4116-4

10G- M.
~ —Y )
|| HMOLIEP-1, HMEIILP-,
\ \ e o] e i R HMO116P-4
Oneadee | &
inein
co——L
e 1
vo U Catawa 70
[,
4 . Cotwems Oneoder
3 ; S
N : Comrrt
A ﬂ g h
1o QO ey T\
‘1 P A% (LI
y N HPIN ARRANGEMENT
of
- : of 7] o8
st ==
we Uy it -
1 ¢ ~E S
XD <G Bl
~ = n '.t
WABSOLUTE MAXIMUM RATINGS al (* -
liem Syehal | Rasing Unet i C IO 3
Veltage oa Any Pia Relatiee 1o CND v I =031 =70 v K)o ‘ [ ,wt
Duerrtomy Temprrsture T I %10 ~10 ‘C g | oo R
Siarage Towmersiuce | Plasinel T -%% e =128 | c m.‘ = A
Sterege Tempreatnee (Carsmots [ —¢5 e c130 | =
Teogeraiare Usder Buas T e s | € Ml b [1eJun
Paoer Diasrpatoan R R ewiy (0 ]vn
o Poles Weduh Wem ! -1 3V
-
SMTRUTH TABLE
[ oF [ WE Mode Ver Cartent 1/0 P Rel. Cocte
H ) < et Saleciod fea. Teoe Higw T
L L H Reod lee Dun Raod Crete i3t
“ " L Weae 1 {ce Mra Weve Cpala st
L [N 8 Wene { fee De Weone Crebe (21
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National
% Semiconductor
Corporation

General Description

The ADC1210, ADC1211 are low pOwer, medsum speed, 12-

DA SUCCESIVe APPIOXNMIADON, BNAIOY-10-d:Grtal Converters.

The Cevices are COMPIANS COMvensns requanng onty the ao-

phcanon of 3 relerence voitage and a csock lor operabon.

included witun the dewice are Ihe UCCOISVe S0DFOXUMALON
1gc, CMOS analog swiches, preason laser inmmed tun
en A-2A lacdaer network and FET inout comoarator,

The ADC1210 offers 12-bd resoiution and 12-bit accuracy,
ang ine ADC 1211 offers 12.tit ca30IUDON wath 10-bi accura.
cy. The nvened twidry outous are deectly companbile with
CMOS togie. The ADC 1210, ADC1211 »uil operste over a
wide SUOply fange, CoNven bath bwolar and umpolar anaiog
N0LIS, aNnd SO ALE N 8iING¢ § CONBNUOUS COMVErsIOn mode
or togic controtted START-STOP converson mode. The de-
viCas a/e Capatie of Making & 12-bt conversion m 100 us
YD, and Can be conneciad 10 conven 10 bis n 30 ps. |

ADC1210, ADC1211 12-Bit CMOS A/D Converters

Soth dewvices are avadsbie n muiitary and ncusinal temoera-
ture ranges.

Features

8 12.tel resolubon

| 2% LS8 or 2 LSB noninmanty

@ Single + 5V 10 t 15V supply range

& 100 s 1204, 30 p3 10-til Converuon rate
& CMOS compabtie outputs

& Bwolar or unpolar analog Nputs

% 200 kN analog nput mpedance

Block Diagram

"
1w gy O-

. Y F et
[

O—AAA

B v

icitas outovry

Connection Diagram

Ouat-in-Une Peckage

e

= U 2 e

T .-_'J '3 (sewansioa

)
o 1 temaqe

14 12 goe

P o
.

-y 3
.

P 1 o
.

gl "

'
1= .

‘o
31—y — aas

. CR L
.
11 ™" oo s 00 £

' \l Pl ttear am

‘o e

i{owesaarga
etout

Tursusarra e

Ovrder Number ADC1210HD,
ADC1210HCO, ADC1211HD,
ADC1211HCO
See NS Package 024D

11212avs012100aY

nurserr.p
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National
% Semiconductor
Corporation

General Description

The DACD808 senes is an B-ixt monoklhic digrakio-analog
corrrener (DAC) leainng a fuit scale output CurTent settng
time of 150 na whle disspatng only 33 mW with £ 5V sup-
phes. NO relerance curem (Ingr) tmmang 3 requwed for
38t 40pHCADONS 3NCe the full SCale OULDUL Curment 18 typs-
calty 1158 of 255 lagp/ 258. Relatve accuwracies of bat.
lor than =0.19% asure 8-t monotoncity and knesnty
whie zoro lavel ouDut Current of 1833 than 4 pA prowdes
8-t 7000 accuracy for lagr 22 mMA. The power supply cus
tents of e DACOB08 3anes ars indepardent of bt codes,
and exiwints essentially constant device Characlensbcs over
he enwe supoly voitage range.

The DACDS08 wiil witertace dwectly with popular TTL, DTL
or CMOS togc levels, and is & drect replacement lor the

DAC0808, DAC0807, DAC0806 8-Bit D/A Converters

MC1508/MC1408. For higher. speed appiications, see
OAC0800 data sheelL

Features

% Relatve sccwracy: £0.19% emor mammum (DACO808)

& Full scale cuvent malch: :1 LS8 typ

® 7 and 6-bit accuracy avadsdie (OAC0807. DACDS06)

u Fast setting bme: 150 ns iyp

8 Nonnverting digilal inputs are TTL and CMOS compan-
ble

# High 30sed multiphng inout slew rate: 8 mA/us

8 Power supply vollage range: = 4.5V to £ 18V

® Low power consumotion. 33 mW & = SV

Block and Connection Diagrams

SARRRARS

Ouskin-Une Package

. -
o« mory 3 — = t ooy ot e

@ )
se0 —{ b= vaesis

90800vQ/20800vA/80800VQA

Order Number , =
DAC0804, DACOEO?,  *to-] ST
0r DAC0808 N IRV, L
3See NS Packege Qilad L] Ty =
Number J184A, o o
o s Fo%n MI8A of N16A 1 oy
N e Ly u—4 —s
Moty =0 coere ..—'1 Fess
s TUM/9847- 0 tor wem TUr/set-2
Smail-Outiine Pasckage
"4| " r“\.-
tgploi—{1 13-t
v-(.,—u et
0o~ ¢ il
o3 b k]
o% s Hip=~aly
o-r o
o—s = wie
TUHsAe-13
Top View
Ordering Information
ACCURACY OPERATING TEMPERATURE ORDER NUMBERS
RANGE J PACKAGE (J18A)* N PACKAGE (N16A)" SO PACKAGE (M18A)
8-but ~$5*°C<Tas +125°C OACOo806LY | MC1S508L8 .
8-out rC<Tas +715C DAC0808L.CJ{ MC1408L8 | OACO808LCN | MC1408P8 OACo808LCM
7.ou rC<Tas v 75°C DACO06Q7LCy|{ MC1408L7 | DACOB0O7LCN | MC1408P7 DAC0807LCM
6-0t FCsTas +75°C DACO806LCJ{ MC14C8LE | DACOBOSLCN | MC1408P9 DACO806LCM

“Nate, Owvicos may be Groured Dy Leg ether OrOW MO,
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FEATURES™ PIN CONFIGURATION A
TMING FROM- MICROSECONDS -
* THAOUGH HOURS P PACYAOR T PACRAGE
o OPERATES M SOTH ASTABLL AND
HOHOSTABLE WOORS e ] vee
o ADJUSTASLE OUTY CYCLE"-
o MGH CURRENT OUTPUT CAN SOURCE- -C CRag
O SINK 200mA
o AN ™ --«.G 3.._---*
o TEMPERATURT STABILITY OF 8.000% weronse (] e
rERC’
o NOAMALLY OM AND NORMALLY OFF - 3 1 re
OUTPUT. e (3] ol
APPLICATIONS. =G 0 Rt
PRECISION THENG
PULLE GEMERATION
SEQUENTIAL THaNg ¥ PACKAGE
T DRLAY OEMERATION
oy Dt ABSOCUTE MAXIMUM RATINGS
ruLse MOOULATION “mu gV
3840 MR ST DETECTON “ESS' s iQv
Power Distpation 000 mw e [ e
Tomperuhuse cosree (7] () omteanee
NE 0C 1 +TOC P ) sestomme
¢ SEsss ~58°C p +125°C
Sworege Tempenase asnee o] P(—":
-85°C s +130°C e
Loed | empensture
{Sotoenng, 80 secoram} +300°C
EQUIVALENT CIRCUIT
BLOCK DIAGRAM
.‘; -
N L o
< f :] ~ - :
) Py ........_( LN I,..
QLOje : |
3 = — }
~ i g f l__.l
e d
ad
2 a
> | Q-
4 v .
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