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Abstract

A device used for digitizing of a nonperiodical or transient signal has been

developed. The digitizer employs a high speed flash converter, CA3306 with a 6 bits

resolution and maximum throughput of 10Megasample/second. High speed of recording was
enabled by using a 17 bits binary counter and a 128kB SRAM, HM628128. A digitized
waveform stored in the SRAM can be read and loaded to a PC at speed up to 9600bps. The

uploading format can be a continuous data for Excel analyzing or an Intel hex file for writing

into a nonvolatile memory to be used for reconstructing the waveform by an arbitrary

waveform generator.
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3. awavssawRantiafigaiiazyh iansu/auuuyas(Quantun interval w3aLSB value)
f2an¥umaudin(Quantum interval vi3a LSB value) Aamnauwvasawaanivh wiiie
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nete | swouda | evwlums | wiuaedn | danfuteddugn | welulad
waediays

CA3304 4 25MSPS CMOS 13 MHz CMOS flash

CA3306 6 18MSPS CMOS 9 MHz CMOS flash

HI5701 6 30MSPS CMOS/TTL. | 20 MHz CMOS flash

CA3318 8 15MSPS CMOS 25 MHz CMOS flash

HI5700 8 20MSPS CMOS/TTL | 18 MHz CMOS flash

é g o ae = k)
mah 1 wsashussiynnaemaanduidnaariinee

Flaan9Belu2995 (Reference)
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'zasﬁ'gﬂﬁ 2.3-8 sananlfsmiudnuLasdiygouununsy Iﬂﬂmmmgmmwjgémﬁﬁﬁ |
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nﬁqtyl,ﬁaﬁwn’immﬂmuf‘; (bandwidth) lnensashisnninliiudues (CMOS) dhutlasdynno

oo [ 1 H =) 3 :
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L
R=2x (—) (2-4)

R v v A‘ 9 A v o 9 & a ] v 2
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Y Revenlavinisadniiae

nsRNAINGNGABY
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U ° .74 é § X [ (74 H L7 J
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2.4 NMTDANUYINNTVENLNYY IR (Amplifier Circuit Design)
m‘saanmeqasﬁi%mmuﬁmtywmﬁﬂﬂﬂﬁ"'a‘lﬂqz”l%qﬂnﬁﬂﬁﬁun'h {odoawmarriuuma
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] [V u:ud a
satuanudasinenefinusntiddeansonmuldanada  (spec)  vmslssmirtnesy
woanfoiue 1w LediiinnuenaussiuasnIIag thuanniinde Anstasiunsdanses mee
waemnimelufiumidedh mstlasifums 8o sasmaluasiafiusnmmigungfl- (stability) &
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o \l 2 ' \lu- \1 a A ~ A P

loevaluudamssnsananlén ladeaiuast] fa gunsoila@eisem (solid state) Hiomits
A @ v o 4 3 2 } - 4
Fosananamaiassisygnaliess wastweduld westnammirluaenesygnoldandae lo
Fomluanifivugasdassnausensaamelumeshae) il fe

1. ilarsuFuauas] vie 29asuenenashy (differential amplifier) AfiBwvmBNALAUTE

3n
o A v
2. NATENEUITUTIRT AT eneigesnn

3. JaTIEnEMeE Wi e wvdsfuendehann

U 241 usesudealrazunsumansImelumadse saseetuestionam uazangas
Fanalen usseulnpssiide Wureauasniimisznaushelwinnuazay e ewimanansnsis

93 &l o o [ 4
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+V
Inverting input O High-input-impedance ‘High-gain . Low-impedance
+ di ffer?rf(ial p= voltage —= output ——OQutput
-Noninverting inputO— amplifier amplifier amplifier
-V

q1lit 241 vealrasunaansasmelusetiuesd

unemestiRvateaiuestiinaman  vhlisansoaqlomenifnsgLielmszasasy
uasflugased ol

A a a A [ a v € v da o - |
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[ dlu b [ % A A 1 L7
2. Somaenevnedegy A @niidelifimtioundy) aufiengeann wvsneenad wsiu
swiwinBunnensienindeus (flasan Vour/A = Vin)

3. lowmydsAuaudiedsnaubivdndulwaademewe vimansasene

& o '.‘I A :: a :‘I :’I L) w i
U 242 usaedypdnwoivnluvaseatues Falsneudethduwn 2 1 dadmiuus
Sl 2 #1 Feming 1 41 uaeihdminFusenidn viamsremuaad Bn 2 4

Type or part number
of op amp

+V Positive voltage
supply terminal
{not always shown)}

tnverting input
{indicated by minus sign}

. L utput terminal
Noninverting input Output te X

(indicated by plus sign}

Other leads for Negative vol'tage
frequency compensation supply terminal
or null adjustment (not always shown)

{not always shown}
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nneuaNiiRdadu manamamvheatuasnfusndeg b imuduassminians

A a o v & a v A A A v Aa X ' q'.:

(comparator) ¥30esuRrufiEuReUlE  TaaenimyRewifidiefiusssiifioauswihein
Suwnyasaaruastduanehariv

foput t A o man, A, < mex,
Quiput 0 Quigut
frout 2 ingut t

{3} Ooen-l0oo made {b) Closed loop mode
R'
!, Aot
1nOUt 1 Om ANt A, Azl
~—0 Qutput 0 Output
Input |
{c) Controlled gain {d) Unity gain

| % o )
‘éﬂ?l 24-3 ﬁﬂmﬂ'ﬁ"ﬂ'ﬁ’m‘ﬂﬂdaﬂﬂLL?JN‘]jLLiJ‘U@IN"]
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AV=—7

(2-5)

TaefieGamvaneauusaiomansumarasawmnifieufiuguwn  dmises 24-3d) usa
matloundulunsdld Av = 1 qusdERidnananfvaeil Aeqnisiiihlusaseaussianily
1!1( \lll X vad P a a 4 v v 6 © oA
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4. UM ATIVENEAFRINTNINENATS

5. AMAIDUAN R, AINENMT
Re = ARy - Ry (2-11)

6. wieh R, vidalf R, = 2.2 Alalaviu
7. MU Vi 310

8. fuank Iy 3N
L, = Vo, ARS+Zg) 213)
(Zp Semisvanne 1 winnelavia)

9. AU Iy 3N
Iour = Vour /Ry (2-19)

10. AU A, 3N
Ar = logr My (2-15)
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) A‘ ke 3 ) ..;
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1
" 27(Z,+R)F,
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2. {Ran R, enilsvanns 5 B4 50 Nlalavin uat R, = R,

3. MU C, INANMS

1
Q=
' " 272(Z,+ R,)F,

(2-17)

4. Boneh Ay, ifoans

5. Amiate R, MNENMS R, = AR, - R,

6. 1 R, Aletivh R,

7. Hanen Ay,

8. MUIMA R NENMT By = AR, - R,

9. meh 7, Tensatinly vielf Z, = 2.2 Alalavia
10. UM Ay N Ay X Ay,

11, W0 Ve IMANMT Vg = AV
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X . '
ARDR DEMIBLTAMUAYAS (ns)  Faniasend (MHz)

CMOS 50 6.3
TTL 10 32
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ECL(100K) 1 318
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2.5.4 Shaamanuilzniluans (Minimizing Inductance)
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Measurement | Single-Point Ground Ground Grid

Locations
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g‘ﬂ sinewave NAND 50 kHz

60
40
20
0
I 20 39 58 77796 115134 153 172 191 210229 248
31] squarewave ﬁmmé 50 kHz
80

I 20 39 58 77 96 115134 153172 191 210229248

sUnaumuMaey Nne 50 kHz

80 -

1 21 41 61 81 101 121 141 161 181 201 221 241
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gﬂ sinewave NNMD 100 kHz

40

1 21 41 61 81 101 121 141161181 201 221 241

gﬂ squarewave NnNH 100 kHz

0 ¥ TGO RSV AT 1ol
TRRETAEE RSOOSR 0000 DT 1

I' 20 39 58,77 96 115 134153 172 191 210 229 248

sUnauaBuHBen N1A210 100 KHz

80

1 20 39 58 77 96 115134153172 191 210 229 248
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g‘lJ sinewave 174D 500 kHz

60 -
40 |
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31] squarewave Nnu0 500 kHz
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60 +

40 +
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900 T T
1 0 O a0 0t R R i

0 - e
T 0TS S O T AR

121 41 61 81101121 141 161 181 201 221 241

sUnaueumaen finawd 500 kHz

80

O i, I LA A O A A LSOO O I Il (T (NS
TR T TR T TR T i (ULt R

1 21 41 61 81 101 121 141 161 181 201 221 241
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gﬂ sinewave 117210 1 MHz
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1 20 39 58 77 96 115134 153 172 191 210 229 248

31] squarewave NANND 1 MHz
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60 1

40 -

121 41 61 81 101121 141 161 181201 221 241

A = = =
gﬂﬂaumumaﬂu NN 1 MHz

A AT AR 0

1 21 41 61 81 101 121 141 161 181 201 221 241
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3‘1] sinewave AN 1.5 MHz

60
40 |
20
0 TR R A i

1 20 39 58 7796 115134 153 172 191 210 229 248

31] squarewave 1112118 1.5 MHz

80

40

20

S

1 21 41 .61 81 101 121 141 161 181 201 221 241

sUnaua ey find 1.5 MHz

60

40

20

0 e, l i HITH I Il BT TR ECLENATAIG
i I L [

1 21 41 61 81 101 121 141 161 181 201 221 241
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31] sinewave Nn1UH 2 MHz

60

40

1 20 39 58 77 96 115134 153 172 191 210 229 248

311 squarewave nANND 2 MHz

80
60
| | 1 | 1l
40
|}

20 \

0 | I T R 1 Lomani. T4 MRGEREED. ™ 10 1) 3101010 9 1

"y | v B e T TN T T T GRT ARTT i il

1. 20 3958 77 .96 115 134 153 172191 210 229 248

sUnauaumasn inue 2 MHz

80

60

40

20 -

1 21 41 61 81 101 121 141 161 181 201 221 241
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VERSION 4.00
Begin VB.Form Annl
BackColor = &HO00C0C0C0&
Caption = ‘“Transient Signal Digitizer”
ClientHeight = 8310
Clientleft = 270
ClientTop = 615
ClientWidth = 11700
ForeColor = &H00000000&
Height = 9000
Icon = "ANN1.frx":0000
Left = 210
LinkTopic = ‘“Form2*
LockControls = -1 ‘True
ScaleHeight = 8310
ScaleWidth = 11700
Top = -5
Width = 11820
Begin VB.Timer IntialTime
Enabled = 0 ‘False
Interval = 30
Left = 10335
Top = 105
End

Begin VB.CommandButton Command10

Caption = “Command10*
Height = 330

Left = 10320
TabIndex = 36

Top = 5100

Visible = 0 ‘False
Width = 405
End

Begin VB.CommandButton Command9

Caption = “"Command9"
Height = 345
Left = 10335
TabIndex = 35
Top = 5460
Visible = 0 'False
Width = 435
End

Begin VB.CommandButton Command8
Caption = "Command8"

Height = 390

Left = 10365
TabIndex = 34
Top = 6865
Visible = 0 ‘False
Width = 360

End

Begin VB.CommandButton Command?

Caption = "Command7"
Height = 360
Left = 10380
Tabindex = 33
Top = 6240
Visible = 0 'False
Width = 525

End

Begin VB.TextBox Text6
Height = 465
Left = 10365
TabIndex = 20
Text = "Text6"
Top = 25665
Visible = 0 ‘False
Width = 556

End

Begin VB.CommandButton Command6

Caption = “command6”
Height = 465
Left = 10800
TabIndex = 19
Top = 65040
Visible = 0 ‘False
Width = 4%

End

Begin VB.CommandButton Command5
Caption = " command”
Height = 390
Left = 10890
Tablndex = 18
Top = 6535
Visible = 0 ‘'False
Width = 655

End

Begin VB.CommandButton Command4



Caption
Height
Left
Tablndex
Top
Visible
Width
End

Begin VB.CommandButton Command3

Caption
Height
Left
TabIndex
Top
Visible
Width

End

Begin VB.CommandButton Command2

“‘Command4”
345
10935

= 17

LI}

5955
0 ‘False
630

“Command3"
435
11025
16
6345
0 ‘'False
570

Caption = ‘“Command2”
Height = 375
Left = 10275
TabIndex =0
Top = 6660
Visible = 0 ‘'False
Width = 720
End
Begin Threed.SSPanel SSPanel2
Height = 1590
Index =0
Left = 15
Tablndex =1
Top = -15
Width = 5085
_version = 65536
_extentx = 8969
_extenty = 2805
_stockprops = 15
caption = “SSPanel2”
bevelinner =1
Begin VB.TextBox Textl
ForeColor = &HO00C00000&
Height = 1140
Index =0
Left = 210

MultiLine = -1 'True
ScrollBars = 2 ‘Vertical
TebIndex = 2
Top = 225
Width = 3330
End
Begin VB.Label Labell
Caption = “Voltage"
ForeColor = &HO00404040&
Height = 210
Left = 4230
TabIndex = 40
Top = 105
Width = 705
End
Begin MSGrid.Grid Grid1
Height = 1095
Index =0
Left = 3630
TabIndex = [pi
Top = 360
Width = 1320
_version = 65536
_extentx = 2328
_extenty = 1931
_stockprops = 77
forecolor = 192
backeolor = 16777215
I0WS = 700
fixedrows =0
fixedcols =0
scrollbars = 2
mouseicon = “ANN1.frx":0442
End
End
Begin Threed.SSPanel SSPanel3
Height = 1605
Left = 16
Tablndex = 4
Top = 1575
Width = 5085
_version = 65536
_extentx = 8969

_extenty

2



_stockprops = 15

caption = "SSPanel3"
bevelinner = 1

Begin VB.TextBox Text1
ForeColor = &HO0C000008&
Height = 1230
Index =1
Left = 225
MultiLine = -1 'True
ScrollBars = 2 'Vertical
TabIndex = 8
Top = 225
Width = 3285

End

Begin VB.Label Label2
Caption = “Voltage*
ForeColor = &H00404040&
Height = 210
Left = 4230
TabIndex = 41
Top = 120
Width = 705

End

Begin MSGrid.Grid Grid1
Height = 1095
Index =1
Left = 3585
Tablndex = 12
Top = 3755
Width = 1350
_version = 65536
_extentx = 2381
_extenty = 1931
_stockprops = 77
forecolor = 192
backeolor = 16777215
rows = 700
fixedrows =0
fixedcols =0
scrollbars = 2
moussicon = “ANN1.frx":045E

End

End

Begin Threed SSPanel SSPanel4

Height = 1560
Left =0
Tablndex = 5

Top = 3180
Width = 5115
_version = 66536
_extentx = 8022
_extenty = 2752
_stockprops = 15
caption = “SSPanel4”
bevelinner = 1

Begin VB.TextBox Text1
ForeColor = &HO0C00000&
Height = 1140
Index = 2

Left = 240
MultiLine = -1 ‘True
ScroliBars = 2 ‘Vertical
Tablndex =9

Top = 225
Width = 3285
End

Begin VB Label Label3
Caption = "Voltage®
ForeColor = &H00404040&
Height = 195
Left = 4230
TablIndex = 42

Top = 75
Width = 675
End
Begin MSGrid.Grid Grid1
Height = 1095
Index = 2

Left = 3615
TabIndex = 13

Top = 330
Width = 133%
_version = 65536
_extentx = 2356
_extenty = 1931
_stockprops = 77
forecolor = 192
backeolor = 16777215



IOWS
fixedrows
fixedcols
scrollbars
mouseicon

End

End

(U}
N o

= "ANNLfx":047A

Begin Threed.SSPanel SSPanel5

Height = 1575
Left =0
TabIndex = 6
Top = 4740
Width = 5115
_version = 65536
_extentx = 9022
_extenty = 2778
_stockprops = 15
caption = "SSPanel5"
bevelinner = 1
Begin VB.TextBox Text1
ForeColor = &HO00C00000&
Height = 1140
Index =3
Left = 210
MultiLine = -1 'True
ScrollBars = 2 ‘'Vertical
TabIndex = 10
Top = 165
Width = 3330
End
Begin VB.Label Label5
Caption = "Voltage®
ForeColor = &H00404040&
Height = 195
Left = 4200
TabIndex = 43
Top = 90
Width = 720
End
Begin MSGrid.Grid Grid1
Height = 1095
Index = 3
Left = 3585
TabIndex = 14

Top = 316
Width = 1365
_version = 65536
_extentx = 2408
_extenty = 1931
_stockprops = 77
forecolor = 192
backcolor = 16777215
rows = 700
fixedrows =0
fixedcols =0
scrolbars = 2
moussicon = "ANN1.frx":0496
End

End

Begin Threed.SSPanel SSPanelé
Height = 1580

Left = 30
TabIndex =7

Top = 6315
Width = 5085
_version = 65536

_extentx = 8969

_extenty = 2752

_stockprops = 15

caption = “SSPanel6"

bevelinner = 1

Begin VB.TextBox Textl
ForeColor = &HO0CG0000&
Height = 1140
Index = 4
Left = 195
MultiLine = -1 'True
ScrollBars = 2 ‘Vertical
TabIndex =1
Top = 195
Width = 3285

End

Begin VB.Labe! Label6
Caption = "Voltage"
ForeColor = &H00404040&
Height = 210
Left = 4155

TabIndex



Top = 75
Width = 735
End
Begin MSGrid.Grid Grid1
Height = 1095
Index = 4
Left = 3555
TabIndex = 15
Top = 345
Width = 1395
_version = 66536
_extentx = 2461
_extenty = 1831
_stockprops = 77
forecolor = 192
backcolor = 167772156
TOWS = 700
fixedrows = 0
fixedcols =0
scrolbars = 2
mouseicon. = “ANNI.frx":04B2
End
End
Begin Threed.SSPanel SSPanel2
Height = 1590
Index = 1
Left = 5145
TabIndex = 21
Top = -15
Width = 5085
_version = 65636
_extentx = 8969
_extenty = 2805
_stockprops = 15
caption = "SSPanel2"
bevelinner = 1
Begin VB.TextBox Text1
ForeColor = &HO0C00000&
Height = 1140
Index = b
Left = 195
MultiLine = -1 'True
ScrollBars = 2 ‘Vertical
TabIndex = 22

Top = 210
Width = 3345
End

Begin VB Label Label?

Caption = ‘“Voltage"
Height = 255
Left = 4230
Tablndex = 45
Top = 75
Width = 735
End
Begin MSGrid.Grid Gridl
Height = 1095
Index =
Left = 3630
TabIndex = 23
Top = 345
Width = 1320
_version = 65536
_extentx = 2328
_extenty = 1931
_stockprops = 77
forecolor = 192
backcolor = 16777215
IOWS = 700
fixedrows =0
fixedcols =0
scrollbars = 2
mouseicon = "ANN1.frx":04CE
End
End
Begin Threed.SSPanel SSPanel2
Height = 1580
Index = 2
Left = 6145
TabIndex = 24
Top = 1575
Width = 5085
_version = 65536
_extentx = 8969
_extenty = 2805
_stockprops = 15
caption = “SSPanel2*



Begin VB.TextBox Text1

ForeColor = &HO00C00000&
Height = 1140
Index =6
Left = 165
MultiLine = -1 'True
ScrollBars = 2 'Vertical
TabIndex = 25
Top = 210
Width = 3375
End
Begin VB.Label Label8
Caption = “Voltage"
Height = 210
Left = 4275
TabIndex = 46
Top = 105
Width = 690
End
Begin MSGrid Grid Grid1
Height = 1085
Index = 6
Left = 3675
Tablndex = 26
Top = 360
Width = 1320
_version = 65536
_extentx = 2328
_extenty = 1931
_stockprops = 77
forecolor = 182
backeolor = 16777215
IOWS = 700
fixedrows =0
fixedcols =0
scrollbars = 2
mouseicon = °ANN1.frx":04EA
End
End
Begin Threed.SSPanel SSPanel2
Height = 1590
Index = 3
Left = 65145
Tablndex = 27

Top = 3180
Width = 5100
_version = 65536
_extentx = 8996
_extenty = 2805
_stockprops = 15
caption = "SSPanel2"
bevelinner = 1
Begin VB.TextBox Textl
ForeColor = &HO00C00000&
Height = 1140
Index =7
Left = 225
MultiLine = -1 'True
ScroliBars = 2 ‘Vertical
Tablndex = .28
Top = 195
Width = 3360
End
Begin VB.Label Label9
Caption = "Voltage"
Height = 210
Left = 4275
Tablndex = 47
Top = 105
Width = 660
End
Begin MSGrid.Grid Grid1
Height = 1095
Index =7
Left = 3645
Tablndex = 29
Top = 360
Width = 1320
_version = 65536
_extentx = 2328
_extenty = 1931
_stockprops = 77
forecolor = 192
backeolor = 16777215
rows = 700
fixedrows =0
fixedcols =0

scrollbars = 2



mouseicon = "ANN1.frx":0506
End
End
Begin Threed.SSPanel SSPanel2
Height = 1590
Index = 4
Left = 5145
TabIndex = 30
Top = 4755
Width = 5100
_version = 65536
_extentx = 8996
_extenty = 2805
_stockprops = 15
caption = “SSPanel2"
bevelinner = 1
Begin VB.TextBox Textl
ForeColor = &H00C000008&
Height = 1140
Index = 8
Left = 210
MultiLine = -1 'True
ScrollBars = 2 ‘Vertical
TabIndex = 31
Top = 195
Width = 3345
End
Begin VB.Label Label10
Caption = ‘*Voltage®
Height = 195
Left = 4245
Tablndex = 48
Top = 105
Width = 705
End
Begin MSGrid.Grid Grid1
Height = 1095
Index = 8
Left = 3630
Tablndex = 32
Top = 330
Width = 1320
_version = 65536
_extentx = 2328

_extenty = 1931
_stockprops = 77
forecolor = 192
backeolor = 16777215
Tows = 700
fixedrows =0
fixedcols =0
scrollbars = 2
mouseicon = "ANNI.fx":0522
End
End
Begin Threed.SSPanel SSPanel2
Height = 1530
Index = 5
Left = 5145
Tablndex = 37
Top = 6345
Width = 5085
_version = 65536
_extentx = 8989
_extenty = 2699
_stockprops = 15
caption = "SSPanel2”
bevelinner = 1
Begin VB.TextBox Textl
ForeColor = &H00C00000&
Height = 1140
Index = 9
Left = 195
MuitiLine = -1 'True
ScrollBars = 2 ‘Vertical
Tablndex = 38
Top = 210
Width = 3360
End
Begin VB.Label Labelll
Caption = “Voltage®
Height = 225
Left = 4275
TabIndex = 49
Top = 90
Width = 645
End

Begin MSGrid.Grid Grid1



Index = 9
Left = 3630
TablIndex = 39
Top = 360
Width = 1320
_version = 65536
_extentx = 2328
_extenty = 1931
_stockprops = 77
forecolor = 192
backcolor = 16777215
IOWS = 700
fixedrows =0
fixedcols =0
scrolbars = 2
mouseicon = "ANN1.frx".053E
End
End
Begin VB.Label PopUp
Alignment = 2 'Center
BackColor = &HOOCOFFFF&
BorderStyle = 1 ‘Fixed Single
Caption = Misfiedoty fayeag wings 1*
BeginProperty Font
name = “DilleniaUPC"
charset = 1
weight = 400
size = 18
underline = 0 ‘False
italic = 0 ‘'False
strikethrough = 0 ‘False
EndProperty
ForeColor = &HOOFF0000&
Height = 405
Left = 675
Tablndex = 62
Top = 7905
Visible = 0 ‘False
Width = 7920
End
Begin Threed.SSCommand command1
Default = -1 'True
Height = 645

Left = 10275

TabIndex = 51

Top = 1845

Width = 1335

_version = 65536

_extentx = 2355

_extenty = 1138

_stockprops = 78

caption = ‘“&Down Load"
12582912

forecolor =

BeginProperty font {FB8F0823-0164-101B-84ED-

08002B2EC713}
name = "MS Sans Serif*
charset = 1
weight = 700
size = 975
underline = 0 ‘False
italic = 0 ‘'False
strikethrough = 0 ‘False
EndProperty
font3d =1
End

Begin Threed.SSCommand commandii

Cancel = -1 'True
Height = 615
Left = 10305
Tablndex = 50

Top = 3825
Width = 1305
_version = 65536
_extentx = 2302
_extenty = 1085
_stockprops = 78
caption = "Cancel"
forecolor = 192

BeginProperty font {FBSF0823-0164-101B-84ED-

08002B2EC713}
name = “MS Sans Serif*
charset =1
weight = 700
size = 975
underline = 0 ‘False
italic = 0 'False
strikethrough = 0 ‘False



EndProperty

font3d =1

End

Begin MSCommLib.MSComm MSComm1
Left = 10785
Top = 60
_version = 65536
_extentx = 847
_extenty = 847
_stockprops = 0
cdtimeout =0
commport = 1
ctstimeout = 0
dsrtimeout = 0
dtrenable = -1 ‘True
handshaking = 0
inbuffersize = 1024
inputlen =0
interval = 1000
mulldiscard = 0 ‘False

outbuffersize = 512
parityreplace = "?"

rthreshold = 0
rtsenable = 0 ‘False
settings = "9600,n81"
sthreshold =0

End

Begin MSCombDlg.CommonDialog DialogBox1

Left = 10530
Top = 705
_version = 65536
_extentx = 847
_extenty = 847
_stockprops = 0
defaultext = "COD*
filename = “"C:\public\mink\1_mink"
filter = $"ANN1frx":055A
End
Begin VB.Menu mnuFile
Caption = “&File”
Begin VB.Menu mnuFileNew
Caption = ‘“&New"
End
Begin VB.Menu mnuFileOpen

Caption = “&Open”
End
Begin VB.Menu mnuFileSave
Caption = “"&Save"
End
Begin VB.Menu mnuFileSaveas
Caption = “Save &As"
End
Begin VB.Menu mnuFilePrint
Caption = ‘"&Print*
End
Begin VB.Menu mnuNulli
Caption = "*
End
Begin VB.Menu mnuFileExit
Caption = ‘"&Exit"
End
End
Begin VB.Menu mnuGraph
Caption = “&Graph®
Begin VB.Menu mnuGraphGraph
Caption = “&Graph®
End
End
Begin VB.Menu mnuHelp
Caption = “&Help"
Begin VB.Menu mnuHelpHow
Caption = "How to use program”
End
Begin VB.Menu mnuHelpFunction
Caption = “Menu function®
End
Begin VB.Menu mnuHelpAbout
Caption = “"&About Program”
End
End
End

Attribute VB_Name = "Annt"
Attribute VB_Creatable = False
Attribute VB_Exposed = False
Dim PointSaveName$

Private Sub Command1_Click()



Text1(0).Text = **

Text1(1).Text = **

Text1(2).Text = **

Text1(3).Text = ™

Text1(4).Text = **

Text1(6).Text = *

Text1(6).Text = *

Text1(7).Text = **

Text1(B).Text = **

Text1(9).Text = ™

command1.Enebled = False
PopUp.Caption = *fhidindiaiLriiayaay nwisanauatha
oy I°

PopUp.Visible = True

text6.Text = **

MSComm1.Output = *d*
MSComm1.Output = Chr(13) + Chr(10)
IntialTime.Enabled = True

End Sub

Private Sub Command1_MouseMove(Button As Integer,
Shift As Integer, X As Single, Y As Single)
' Condition.Caption = * @ineiafiidayaan Serial Port”

End Sub

Private Sub Command10_Click()
Dim Msg, J, M As String
‘Dim B As Object
Dim I As Integer
‘Set B = Text2
Msg = **
J=-
text6. Text = **
MSComm1.Output = Chr$(32)
I=1
Do
DoEvents
Msg = MSComm1.Input
Text1(9).SelText = Msg
I=I+1
texts.Text =1
M = Right(Msg, 1)

J = Right(Msg, 2)

Loop Until M = =" Or J = *>"
text6.Text = "End”
ScanData
GiveData

PopUp.Caption = 'Maagaﬁuu’:’auuﬁ'zﬁty'mﬁmu

fny”
commandi.Enabled = True

End Sub

Private Sub Command11_Click()
Ann2.Show
Ann1.Hide
MSComm1.PortOpen = False
End Sub

Private Sub Command2_Click{)
Dim Msg$, J$, M As String
‘Dim B As Object
Dim I As Integer
'Set B = Text2
Msg = =
J==
text8.Text = *~
MSComm1.Output = Chr$(32)
I=1
Do
DoEvents
Msg = MSComm1 Input
Text1(1).SelText = Msg
I=1+1
text6.Text =1
M = Right(Msg, 1)
J = Right{Msg, 2)
Loop Until M =":" Or J = *>"
"Call ScanData(B)
Command3_Click

End Sub

Private Sub Command3_Click()
Dim Msg, J, M As String

'Dim B As Object

Dim I As Integer



‘Set B = Text2

Msg = ™

J=

text6.Text = **
MSComm?1.0Output = Chr$(32)
I=1

Do

DoEvents

Msg = MSComm1.Input

Text1(2).SelText = Msg

I=I+1

text6.Text =1

M = Right(Msg, 1)

J = Right{Msg, 2)
LoopUntil M =""0rd =">"
‘Call ScanData(B)
Command4_Click
End Sub

Private Sub Command4_Click({)
Dim Msg, J, M As String
‘Dim B As Object
Dim I As Integer
'Set B = Text2
Msg = **
="
text6.Text = ™"
MSComm1.0Output = Chr$(32)
i=1
Do
DoEvents
Msg = MSComm1.Input
Text1(3).SelText = Msg
I=I+1
text6.Text =1
M = Right(Msg, 1)
J = Right(Msg, 2)
Loop Until M = %" Or J = *>*
‘Call ScanData(B)
Command5_Click

End Sub

Private Sub Command5_Click{)
Dim Msg, J, M As String
‘Dim B As Object
Dim I As Integer
‘Set B = Text2
Msg = **
J="
textB.Text = *
MSComm1.Cutput = Chr$(32)
I=1
Do
DoEvents
Msg = MSComm1 Input
Text1(4).SelText = Msg
I=1+1
text6.Text = I
M = Right{Msg, 1)
J = Right(Msg, 2)
Loop Until M = *:" Or J = ">"
"Call ScanData(B)
Command6_Click

End Sub

Private Sub Command6_Click()
Dim Msg, J, M As String
‘Dim B As Object
Dim [ As Integer
‘Set B = Text2
Msg =™
Jo
text6.Text = **
MSComm1.Output = Chr$(32)
I=1
Do
DoEvents
Msg = MSComm1.Input
Text1(5).SelText = Msg
I=1+1
text6.Text = I
M = Right(Msg, 1)
J = Right(Msg, 2)
Loop Until M = *:" Or J = ">*
*Call ScanData(B)



Command?_Click J = Right(Msg, 2)

End Sub ToopUntil M =""0OrJ=">"
"Call ScanData(B)
Private Sub Command7_Click() Command9_Click
Dim Msg, J, M As String
‘Dim B As Object End Sub
Dim I As Integer
‘Set B = Text2 Private Sub Command9_Click()
Msg =" Dim Msg, J, M As String
J="" ‘Dim B As Object
textB.Text = ** Dim I As Integer
MSComm1.0utput = Chr$(32) ‘Set B = Text2
I=1 Msg = **
Do J="*
DoEvents text6. Text = **
Msg = MSComm1.Input MSComm1.Output = Chr$(32)
Text1(6).SelText = Msg I=1
I=1+1 Do
texth.Text = [ DoEvents
M = Right{Msg, 1) Msg = MSComm1.Input
J = Right(Msg, 2) Text1(8).SelText = Msg
Loop Until M = *" OrJ = ">" I=1+1
*Call ScanData(B) text6.Text = I
Command8_Click M = Right(Msg, 1)
J = Right{Msg, 2)
End Sub Loop Until M = ":" Or J = ":>°
‘Call ScanData(B)
Private Sub Command8_Click() Command10_Click
Dim Msg, J, M As String
‘Dim B As Object End Sub
Dim I As Integer
‘Set B = Text2 Private Sub Form_Load()
Msg = ** Dim I As Integer
J="" ChDrive CurDir
textB.Text = ™" ChDir AppPath
MSComm?1.0utput = Chr$(32) AnnIntrol.Timeri.Enabled = True
I=1 Ann2.Timer2 Enabled = True
Do Ann1.Visible = False
DoEvents Annintrol.Show
Msg = MSComm1 Input Fanang
Text1(7).SelText = Msg ForI=0To 9
I=1+1 Ann1.Grid1(l) FixedAlignment(0) = 2
text.Text = I Anni.Grid1(1) FixedAlignment(1) = 2

M = Right{Msg, 1) Ann1.Grid1(1).ColAlignment(0) = 2



Ann1.Grid1{l).ColAlignment{1) = 2

Ann1.Grid1(1).ColWidth(0) = 1000

' Annl.Grid1(I).ColWidth(1) = 1000
Next I
End Sub

Private Sub Form_MouseMove(Button As Integer, Shift
As Integer, X As Single, Y As Single)

PopUp.Visible = False
End Sub

Private Sub Gridl_MouseMove(Index As Integer, Button

As Integer, Shift As Integer, X As Single, Y As Single)
PopUp.Visible = False

End Sub

Private Sub IntialTime_Timer(}
Dim M$, J$, Msg As Saing
Dim Mink As Integer
IntialTime.Enabled = False
MSCommi1.Output = Chr(32)
I=1
J=
Do
DoEvents
Msg = MSComm].Input
Text1(0).SelText = Msg
I=1+1
text6.Text = I
‘i I > 300 And Len(Text1(0).Text) < 40 Then
GoTo NotConnect
M = Right{Msg, 1)
J = Right(Msg, 2)
Loop Until M ="" OrJ = "»>"
Command2_Click
‘ScanData
‘GiveData
Exit Sub

NotConnect:
PopUp.Visible = False

Mink = MsgBox("aassnaaavgiiieiasiadantvio
i, 0, “dnsiatutayalailés)
End Sub

Private Sub mnuFileExit_Click()
End
End Sub

Private Sub mnuFileNew_Click()
* Select New file to Save Data
If Len(Text1(0).Text) > 0 Then
If PointSaveName = ** Then
Response = MsgBox("Do you want to open
NEW file? *, 4 + 32 + 0, "unioynidniiebigniadius)
If Response = 7 Then Exit Sub
Else
Response = MsgBox("Do you want to Save
Data Again IN File * & PointSaveName, 3 + 32 + 0, '61
amauilas)
If Response = 6 Then
Savefile (PointSaveName)
Elself Response = 2 Then: Exit Sub
End If
End If
End If
ForI=0To 9
Text1(D).Text = **
Next I
PointSaveName = **
ClearGrid
AnnGraph.Graph1.DataReset = 9
AnnGraph.Graph1.GraphTitle = **
AnnGraph.Graph1 LeftTitle = **
AnnGraph.Graphi BottomTitle = **
AnnGraph.Graph1.DrawMode = 2

End Sub

Private Sub mnuFileOpen_Click()

Dim Answer As Integer
DialogBox1.DialogTitle = “Wausdasairi®
DialogBox1.filename = "C\TRANSIEN.COD"
DialogBox1.DefaultExt = “TXT"



DialogBox1 Flags = &H4& Or %H8& Or &H400& Or
&H800& Or H1000& Or &H20008&

On Emror GoTo HaveError

DialogBox1.Action = 1

If Exr = 32755 Then Exit Sub * dia Click Cancel 3%
2an31n Sub

PointSaveName$ = DialogBox1.filename

* faemTagrh filename A dow cod andu
vaua

Openfile (PointSaveNameS$)

GiveData

Exit Sub

HaveEnor: If Err = 32761 Or Err = 32760 Or Emr = 20477
Then
MsgBox “Have failed to Load Emor®, ,
“Error*
End If
End Sub

Private Sub mnuFilePrint_Click()
Dim I%, J%, Statement$, Rest$
* Condition.Caption = * Mishmisnidaymeg”
* FoRaniiosniu files *.ixt

Printer. FontName = "Angsana New"

Printer FontSize = 14

DialogBox1.PrinterDefauit = False

DialogBox1.Action = 6

‘Printer.Copies = 1

‘Printer.FromPage = DialogBox1.FromPage

'Printer.ToPage = DialogBox1.ToPage

‘Printer.hDC ‘

On Ermror Resume Next

Printer.Print Spe(32); “#oa Transient signal
digitizer®

If Exr = 28664 Then

Response = MsgBox("Printer that connect ?°, 0 +
64 + 0, "Printer Not Connect")
Exit Sub

End If

Printer.FontSize = 12

Printer.Print Spc(20); 4 7 fiaw /11 *; Spe(20); "ar”;
Spc(20); “Voltage *

Printer.FontSize = 10
Printer.FontBold = False
For I = 0 To DTable.Rows - 1
DTable.Row =1
DTable.Col = 0
Rest = DTable.Text
Statement = Space(46) & Rest & Space(46)
DTable.Col = 1
Rest = DTable.Text
Statement = Statement & Rest & Space{40)
DTable.Col = 2
Rest = DTable.Text & Space(2) & "V*
Statement = Statement & Rest
* DTable.Col = 3
' Rest = DTable.Text & Space(2) & "A"
* Statement = Statement & Rest & Space(35)
‘DTable.Col = 4
‘Rest = DTable.Text
‘Statement = Statement & Rest
Printer.Print Statement
Next I
Printer.EndDoc

End Sub

Private Sub mnuFileSave_Click()
If PointSaveName = "* Then
DialogBox1 filename = "CATRANSIEN.COD"
DialogBox1.DefaultExt = "COD"
DialogBox1 DialogTitle = “tufin*
DialogBox1.Flags = &H4& Or &H8& Or &H400&
Or &H800&
On Error Resume Next
DialogBox1.Action = 2
If Err = 32755 Then Exit Sub
PointSaveName$ = DialogBox1 .filename
End If
Call Savefile(PointSaveName$)
+ suitndiayaiidagadhiuindanising link MU serial port
Fuvieriidu *.cod uay * txt
To * cod auo3limaudalwd daw +uct ssilildneu
#TRGUAY Print files
End Sub



Grid1{l).Text = **
Grid1(]) FillStyle = 0

Private Sub mnuFileSaveas_Click() Gridi(l).SelEndCol = 0
* adw ) i Save files ueviimy thufineitqiiuludaing Grid1().SelEndRow = 0
l Text1{l).Text = **
DialogBox1.DialogTitle = "Save As” Next 1
DialogBox1 filename = "CATRNSENT1.COD* End Sub

DialogBox1.DefaultExt = "COD"

DialogBox1.Flags = &H4& Or &H28& Or &HB& Or &
H4008 Or &H800& Or &H10008 Or &H2000&

On Error Resume Next

DialogBox1.Action = 2 Public Sub Savefile(FileC As String)
If Emr = 32755 Then Exit Sub Dim 1%
PointSaveName$ = DialogBox1 filename 1=0
Savefile (PointSaveName$) * Shufinuilsiiu code file 115 tAoOpen
Open FileC For Output As #1 ‘(@1azdiaainiiu binary)
End Sub Print #1, Text1(0).Text
Print #1, Text1(1).Text
Private Sub mnuGraphGraph_Click() Print #1, Text1(2).Text
AnnGraph.Show Print #1, Text1(3).Text
Ann1.Hide Print #1, Text1(4).Text
End Sub Print #1, Text1(5).Text
Print #1, Text1(6).Text
Print #1, Text1(7).Text
Private Sub mnuHelpAbout_Click() Print #1, Text1(8).Text
Shell ("winhelp ann.hip®) Print #1, Text1(9).Text
End Sub Close #1
* thufinulaadugiuin text file
Private Sub mnuHelpFunction_Click() End Sub
Shell (*winhelp ann.hip®)
End Sub
Public Sub Openfile(FileA As String)

Private Sub mnuHelpHow_Click()

Shell (*winhelp ann.hlp®)

End Sub

Public Sub ClearGrid()
Dim I As Integer

ForI=0To9

Grid1(l).SeiStartCol = 0
Grid1(1).SelStartRow = 0
Grid1(I).SelEndCol = Grid1(I).Cols - 1
Grid1(1).SelEndRow = Grid1({I).Rows - 1
Grid1(f) FillStyle = 1

Dim MyFile As String, 1%
Dim MyData, MeData As String
I=0
Open FileA For Input As #2
Do While Not EOF(2)
Line Input #2, MeData
If Len(MeData) > 10 Then
I=1+1
MyData = MeData
Do Until Len(MeData) < 10
Line Input #2, MeData
If Len(MeData) > 10 Then



MeData

MyData = MyData + Chr(13) + Chr(10) +

End If
Loop

Select Case I
Case 1
Text1(0).Text = MyData + Chr(13) + Ch(10)

MyData = **
Case 2
Text1(1).Text = MyData + Chr(13) + Chr(10)

MyData = **
Case 3
Text1(2).Text = MyData + Chr(13) + Chr(10)

MyData = **
Case 4
Text1(3).Text = MyData + Chr(13) + Chr(10)

MyData = *°
Case 5
Text1(4).Text = MyData + Chr(13) + Chi(10)

MyData = **
Case 6
Text1(6).Text = MyData + Chr(13) + Chr(10)

MyData = **
Case 7
Text1(6).Text = MyData + Chr(13) + Chr(10)

MyData = *"
Case 8
Text1(7).Text = MyData + Chr(13) + Chr(10)

MyData = **
Case 9
Text1(8).Text = MyData + Chr(13) + Chr(10)

MyData = **
Case 10

Text1(9).Text = MyData + Chr(13) + Chr(10)

MyData = **

End Select
End If
Loop
Close #2
End Sub

Public Sub GiveData()
Dim LineData, Temp, Tempo, M, A As String
Dim G%, 1%, K%, Mink%, L. As Integer
Static Z%
Z=0
For1=0To9
=0
G=0
K=0
L=0
Do
K=K+1
A = Mid(Text1(l).Text, K, 1)
If A = ":" Then Exit Do
If A = Chr(13) Then
LineData = M
K=K+1
M="
For L = 1 To Len(LineData) Step 2
Temp = Mid(LineData, L, 2)
Ann1.Grid1(I).Row = G
Ann1.Grid1(I).Col = 1
Ann1.Grid1(l). Text = Temp
Ann1.Grid1(1).Col = 0
Annl.Grid1().Text=G +1 + 2
G=G+1
‘If G = 12802 Then
* Mink=G
‘End If
Next L
Else
M=M+A



Ernd If
Loop
If Z = 0 Then AnnGtaph.HScrolll.Max = G
2=G+2

B=0

Text1(L).Text = MyData + Mid(Text1(L), K, (Len

(Text1(L)) - K)) + *:" ‘Chr(13) + Chr{10) + "
Next L

Next I
End Sub
End Sub
Private Sub Textl_MouseMove(Index As Integer, Button
As Integer, Shift As Integer, X As Single, Y As Single)
Public Sub ScanData() PopUp.Visible = False
Dim K%, 1%, L%, B% End Sub
Dim G$, MeData$, MyData As String
ForL=0To9
L=0 Private Sub Timer1_Timer()
K=0 . End Sub
I=0
Do
K=K+1

G = Mid(Text1(L), X, 1)
If G = *:" Then Exit Do
If G = Chr(13) Then
B=B+1
MeData = M
If L. = 0 Then
If B=20rB =1 Then MeData = "*
End If -
K=K+1
M= "
If Len(MeData) > 10 Then
I=1+1
IfI=1 Then
MyData = MeData
Else
MyData = MyData + Chr(13) + Chr(10) +
MeData
End If
End If
If B = 4 Then Exit Do ‘@72388L 198 enter 4

M=M+G
End If



VERSION 4.00

Begin VB.Form Ann2
Caption = "Setting Port to Connection®
ClientHeight = 8565

Clientleft = 270

ClientTop = 420

ClientWidth = 10950

Height = 8970

Left = 210

LinkTopic = “Form2"

LockControls = -1 'True

ScaleHeight = 8565

ScaleWidth = 10950

Top = 75

Width = 11070

Begin VB.PictureBox Picture4
Appearance = 0 'Flat
BackColor = &HO0COCOC0&
BorderStyle = 0 'None
ForeColor = &HB80000008&
Height = 405

Left = 7410

Picture = "ANNZ2.frx":0000
ScaleHeight = 405
ScaleWidth = 510
TablIndex = 10
Top = 5760
Width = 510

End

Begin VB PictureBox Picture3
Height = 5460
Left = 17585
Picture = "ANN2frx":0442
ScaleHeight = 5430
ScaleWidth = 3900
Tablndex = 8
Top = 2475
Width = 3930

End

Begin VB.PictureBox Picture2
BackColor = &HO0C0COCO&
BorderStyle = 0 ‘None
Height = 435

Left = 7380

Picture = “ANN2.frx*:32EEC

ScaleHeight = 435
ScaleWidth = 435
TabIndex =7
Top = 6975
Width = 435
End
Begin VB PictureBox Picturet
Appearance = 0 'Flat
BackColor = &HO0COCOC0&
BorderStyle = 0 ‘None
ForeColor = &H80000008&
Height = 405
- Lefte = 7365
' Picture = "ANN2.fx":331F6
ScaleHeight = 405
ScaleWidth = 435
TabIndex = 6
Top = 4725
Width = 435
End
Begin VB.Timer Timer2
Interval = 3000
Left = 9360
Top = 8040
End
Begin VB.OptionButton Option2
Caption = “Comm 2°
BeginProperty Font
name = "MS Sans Serif"
charset = 1
weight = 400
size = 975
underline = 0 ‘False
italic = 0 ‘False
strikethrough = 0 ‘False
EndProperty
ForeColor = &HO00CO00C0&
Height = 375
Left = 8100
TabIndex = 4
Top = 3615
Value = -1 'True
Width = 1110



End Begin Threed.SSPanel SSPanell

Begin VB.OptionButton Option1 Height = 88
Caption = “‘Comm 1" Left = 1800
BeginProperty Font TabIndex =0
name = “MS Sans Serif" Top = 1260
charset =1 Width = 7335
weight = 400 _version = 65536
size = 9875 _extentx = 12938
underline = 0 ‘False _extenty = 1508
italic = 0 'False _stockprops = 15
strikethrough = 0 ‘False caption = ‘"Transient Signal Digitizer"
EndProperty forecolor = 192
ForeColor = &H00C000C0& backeolor = 12632064
Height = 37 BeginProperty font {FB8F(0823-0164-101B-84ED-
Left = 8085 08002B2EC713}
TabIndex = 3 name = “Times New Roman®
Top = 3225 charset =1
Width = 975 weight = 400
End size = 2025
Begin Threed.SSFrame SSFrame4 underline = 0 ‘False
Height = 1230 italic = -1 'Tue
Left = 6900 strikethrough = 0 ‘False
TabIndex =5 EndProperty
Top = 2835 bevelinner =72
Width = 2505 font3d = 2
_version = 65536 End
_extentx = 4419 Begin Threed.SSCommand SSCommand3
_extenty = 2170 Height = 675
_stockprops = 14 Left = 7245
caption = “"Comm Port" TabIndex =9
forecolor = 8388608 Top = 5640
BeginProperty font {FB8F0823-0164-101B-84ED- Width = 1665
08002B2EC713} _version = 65536
name = “Angsana New" _extentx = 2937
charset =1 _extenty = 1191
weight = 400 _stockprops = 78
size = 1125 caption = " &Help®
underline = 0 ‘False forecolor = 8388736
italic = 0 ‘'False BeginProperty font {FB8F0823-0164-101B-84ED-
strikethrough = 0 ‘False 08002B2EC713}
EndProperty name = "MS Sans Serif"
font3d = 3 charset = 1
shadowstyle = 1 weight = 700
End size = 12



underline = 0 ‘False
italic = 0 ‘'False
strikethrough = 0 ‘False

EndProperty

font3d = 3

End

Begin MSCommlib.MSComm MSComm2

Left

Top
_version
_extentx
—extenty
_stockprops
cdtimeout
commport
ctstimeout
dsrtimeout
dtrenable
handshaking
inbuffersize
inputlen
interval
nulldiscard
outbuffersize
parityreplace
rthreshold
rtsenable
settings
sthreshold

End

Begin Threed.SSCommand SSCommand2

Cancel
Height
Left
TabIndex
Top
Width
_version
_extentx
—extenty
_stockprops
caption

forecolor

= 8040
= 8040

65536

1l n
g g

= 1024

= 0

= 1000

= 0 ‘False
= 512

= o
=0

= 0 ‘False
= °8600,n81"
= 0

= -1 'True
= 675

= 7215

= 6870

= 1680
= 65536
= 2963
= 1191

= " &Exit”

BeginProperty font {FB8F0823-0164-101B-84ED-
08002B2EC713}

name = "MS Sans Serif"
charset =1

weight = 700

size = 97

underline = 0 ‘False

italic = 0 ‘'False

strikethrough = 0 ‘False

EndProperty

End

Begin Threed SSCommand SSCommand1
Default = -1 'True
Height = 6%

Left = 7230
TabIndex =1

Top = 4590

Width = 1725
_version = 65536
_extentx = 3043
_extenty = 1217
_stockprops = 78

caption = " oK"

BeginProperty font {FB8F0823-0164-101B-84ED-
08002B2EC713}

name = “MS Sans Serif"
charset =1
weight = 700
size = 097
underline = 0 ‘'False
italic = 0 ‘'False
strikethrough = O ‘'False
EndProperty
font3d = 2
End

End

Attribute VB_Name = "Ann2"
Attribute VB_Creatable = False
Attribute VB_Exposed = False

Private Sub Combol_Change()

End Sub



Private Sub Combo2_Change()
End Sub

Private Sub Option1_Click()
Dim Receive As Integer
Receive = MsgBox(*uuflav3auldrh Mouse bildisin
atjii Comm1 ufhqnidnaz@ant¥ Commi ldvdalir, 4,
“wilaudmidar)
If Receive = 6 Then
Option1.Value = True
Else
Option2.Value = True
End If
End Sub

Private Sub Picturel_Click{)
If Option1.Value = True Then
Anni MSComm1.CommPort = 1
Elself Option2.Value = True Then
Ann1.MSComm1.CommPort = 2
End If
Ann1.MSComm1 .Settings = "9600,n,8,1"
Ann1 MSCommi.Inputlen = 0
Ann1.MSComm1 InBufferSize = 32 * ¥nufi A1
gy 32
Ann1.MSComm1.PortOpen = True
Anni.Show
Ann2 Hide
End Sub
Private Sub Picture2_Click()
End
End Sub

Private Sub Picture4_Click()
Shell (*winhelp ann.hlp”)

End Sub

Private Sub SSCommandi_Click()
If Option1.Value = True Then
Ann1 MSComm1.CommPort = 1
Elself Option2.Value = True Then

Ann1.MSComm?1.CommPort = 2

End If

Ann1.MSComm1.Settings = "9600,n,8,1"

Ann1.MSComm1.Inputlen = 0

Ann1.MSComm1 InBufferSize = 32 * ¥iaiufi @
gy 32

Ann1.MSCommi1.PortOpen = True

Annl.Show

Ann2 Hide
End Sub

Private Sub SSCommand2_Click()

End
End Sub
Private Sub SSOption1_Click(Value As Integer)
End Sub
Private Sub SSOption2_Click{Value As Integer)
End Sub
Private Sub SSOption5_Click(Value As Integer)
Dim A, B, C As String

A = "Define Frequency of sampling"
B = "quidiasmasanailunts Sampling whls ?

(wiediu MHz)"
C = InputBox(B, A, 1)
If Val(C) < 2000000 Then
RefreshTime = Val(C) * 1000
Else
RefreshTime = 1000
End If
End Sub

Private Sub SSOption6_Click(Value As Integer)

End Sub



Private Sub Timerl_Timer()
FormTime Enabled = False
Form1.Visible = True
Introduction.ZOrder 0

End Sub

Private Sub SSCommand3_Click()

Shell ("winhelp ann.hlp")

End Sub

Private Sub Timer2_Timer()

Timer2 Enabled = False

Ann2 . Visible = True

Annintro1.ZOrder 0

End Sub



VERSION 4.00

Voltage”

_extentx = 15822
_extenty = 7382
_stockprops = 96

borderstyle = 1

graphcaption = ‘Time(second)"
graphtitle = “Graph Show Transient
lefttitle = "Voltage"
randomdata = 0

colordata = 0

extradata =0

extradatal] = 0

fontfamily = 4

fontsize = 4

fontsize[0] = 200

fontsize[l] = 150

fontsize[2] = 100

fontsize[3] = 100

fontstyle = 4

graphdata =
graphdatal]] =
graphdatal0,0] =

graphdatal0.2] =
graphdataf0,3] =
graphdatal0,4] =
labeltext =0

1
5
0
graphdatal0,1] = 0
0
0
0

legendtext =0
patterndata = 0
symboldata = 0
xposdata = 0
xposdatal] = 0

End

Begin VB.Form AnnGraph
Caption = “"Graph Transient Signal
Digitizer”
ClientHeight = 7740
ClientLeft = 615
ClientTop = 1005
ClientWidth = 10620
Height = 8430
Left = bbb
LinkTopic = “"Form2*
LockControls = -1 'True
ScaleHeight = 7740
ScaleWidth = 10620
Top = 375
Width = 10740
Begin VB.HScrollBar HScrolll
Height = 270
LargeChange = 6§
Left = 675
Tablndex = 4
Top = 5790
Width = 9120
End
Begin Threed.SSPanel SSPanell
Height = 4365
Left = 675
TabIndex = 2
Top = 1425
Width = 9120
_version = 65536
_extentx = 16087
_extenty = 7699
_stockprops = 15
caption = “SSPanell”
backeolor = 12632256
bevelinner =1
Begin GraphLib.Graph Graphl
Height = 4185
Left = 60
Tablndex = 3
Top = 45
Width = 8970
_version = 65536

Begin Threed.SSFrame SSFramel

Height = 1095

Left = 705

TablIndex = §

Top = 120

Width = 65085
_version = 65536
_extentx = 8969
_extenty = 1931

_stockprops = 14



shadowstyle = 1

Begin Threed.SSOption SSOption10

Height = 270
Left = 3945
Tablndex = 15
Top = 630
Width = 900
_version = 66536
_extentx = 1588
_extenty = 476
_stockprops = 78
'mption = ‘Text10"
forecolor = 12582912
End
Begin Threed.SSOption SSOption9
Height = 285 ‘
Left = 3015
TabIndex = 14
Top = 645
Width = 840
_version = 65536
_extentx = 1482
_extenty = 503
_stockprops = 78
caption = “Text8"
forecolor = 12582912
End
Begin Threed.SSOption SSOption8
Height = 285
Left = 1935
TabIndex = 13
Top = 645
Width = 015
_version = 65636
_extentx = 1614
—extenty = 503
_stockprops = 78
caption = "Text8"
forecolor = 12582912
End
Begin Threed.SSOption SSOption7
Height = 240
Left. = 1125
TabIndex = 12

Top = 660
Width = 765
_version = 65536
_extentx = 1349
_extenty = 423
_Stockprops = 78
caption = "Text4"
forecolor = 12582912
End
Begin Threed.SSOption SSOption6
Height = 240
Left = 240
TabIndex = 1
Top = 660
Width = 720
_version = 65536
_extentx = 1270
_extenty = 423
_stockprops = 78
caption = ‘“Text2"
forecolor = 12582912
End
Begin Threed.SSOption SSOption5
Height = 300
Left = 3945
TabIndex =10
Top = 240
Width = 960
_version = 65536
_extentx = 1693
_extenty = 529
_stockprops = 78
caption = "Textd"
forecolor = 12682912
End
Begin Threed.SSOption SSOption4
Height = 300
Left 3030
TabIndex =9
Top = 240
Width = 855
_version = 65536
_extentx = 1508
_extenty = 529



_stockprops = 78 End

caption = "Text7" Begin Threed.SSCommand PrintGraph
forecolor = 12582912 Height = 540
End Left = 4785
Begin Threed.SSOption SSOption3 TablIndex = 17
Height = 270 Top = 6525
Left = 1920 Width = 1365
TabIndex = 8 _version = 65536
Top = 255 _extentx = 2408
Width = 705 _extenty = 953
_version = 65536 _stockprops = 78
_extentx = 1244 caption = “PRINT"
_extenty = 476 forecolor = 16711935
_stockprops = 78 BeginProperty font {FBBF0823-0164-101B-84ED-
caption = ‘"Texts" (08002B2EC713}
forecolor = 12582912 name = "MS Sans Serif*
End charset =1
Begin Threed.SSOption SSOption2 weight = 400
Height = 316 size = 135
Left = 1110 underline = 0 ‘False
TabIndex =7 italic = 0 ‘False
Top = 240 strikethrough = 0 ‘False
Width = 736 EndProperty
_version = 65636 font3d = 2
_extentx = 1296 End
_extenty = 556 Begin VB Label Label3
_stockprops = 78 ‘BeginP(opetty Font
caption = “Text3* name = "MS Sans Serif
forecolor = 12582012 charset =1
End weight = 400
Begin Threed.SSOption SSOption1 size = 135
Height = 300 undetline = 0 ‘'False
Left = 240 italic = 0 ‘'False
TabIndex = 6 strikethrough = 0 ‘False
Top = 240 EndProperty
Width = 675 ForeColor = &HOOFFO000&
_version = 65536 Height = 540
_extentx = 1191 Left = 9450
_extenty = 529 Tablndex = 16
_stockprops = 78 Top = 15630
caption = ‘Text1® Width = 685
forecolor = 12582912 End
value = -1 'True Begin MSCombDlg.CommonDialog Dialogbox2

End Left = 7785



Top = 7575

_version = 65536

_extentx = 847

_extenty = 847

_stockprops = 0
End

Begin Threed.SSCommand QuitCommand

Height = 525
Left = 7695
TabIndex =1
Top = 6510
Width = 1350
_version = 65536
_extentx = 2381
_extenty = 926
_stockprops = 78
caption = “&EXIT"
forecolor = 2565

BeginProperty font {FB8F0823-0164-101B-84ED-

08002B2EC713}
name = "MS Sans Serif*
charset =1
weight = 400
size = 135
underline = 0 'False
italic = 0 'False
strikethrough = 0 ‘False
EndProperty
font3d = 2
End

Begin Threed.SSCommand PlotCommand

Height = 570
Left = 1395
Tablndex = 0

Top = 6495
Width = 1485
_version = 65536
_extentx = 2619
_extenty = 1005
_stockprops = 78
caption = "&PLOT"
forecolor = 16711680

BeginProperty font {FB8F0823-0164-101B-84ED-

08002B2EC713}

name = “MS Sans Serif"
charset =1
weight = 400
size = 075
underline = 0 ‘'False
italic = 0 ‘False
strikethrough = 0 ‘False
EndProperty
font3d = 2
End
Begin VB.Menu mnuType
Caption = “&rieTaInTIW
Begin VB.Menu mnuTypeBar
Caption = “&Bar"
Begin VB.Menu mnuTypeBar2D
Caption = 2D Bar"
End
Begin VB.Memu mnuTypeBar3D
Caption = "3D Bar®
End
End
Begin VB.Menu mnuTypeLog
Caption = ‘“&Log/Lin"
End
Begin VB.Menu mnuTypeArea
Caption = “"&Area”
End
Begin VB.Menu mnuTypeLine
Caption = "L&ine"
End

Begin VB.Menu mnuTypeScatter
Caption = “"&Scatter”
End
End

End
Attribute VB_Name = “AnnGraph"
Attribute VB_Creatable = False
Attribute VB_Exposed = False
Dim TypeGraph%, TypeText%

Private Sub Form_Load()
TypeGraph% = 6
TypeText% = 0



End Sub Private Sub mnuTypeScatter_Click()
TypeGraph% = 9
PlotCommand_Click

Private Sub HScroll1_Change()

plotdata End Sub
End Sub
Private Sub mnuTypeArea_Click() Private Sub PlotCommand_Click()
TypeGraph% = 8 ‘doedeunmmlaudieh StarTR Aashumisianas
PlotCommand_Click fayaussdipafaniianTwnau
Graph1.GraphType = TypeGraph%
End Sub Graphl.DataResst = 9 ‘Clear all Data

Graph1.YAxisStyle = 1 ‘Wifan Scale Saluii@
Graph1 BottomTitle = "Time(second)”

Private Sub mnuTypeBar2D_Click() Graph1.NumSets = 1
TypeGraph% = 3 Graph1.NumPoints = 80
PlotCommand_Click Graph1.ThisSet = 1
HScrolll . Value = 0
End Sub Label3.Caption = TypeText
plotdata
End Sub

Private Sub mnuTypeBar3D_Click()

TypeGraph% = 4
PlotCommand_Click Private Sub PrintGraph_Click()
On Error Resume Next  * Wlgtiaty
End Sub If Fir = 32755 Then Exit Sub * azifioawilofims
Click cancel
SSFramel.Visible = False
Private Sub mnuTypeLine_Click() SSOption1.Visible = False
TypeGraph% = 6 SSOption2.Visible = False
PlotCommand_Click SSOption3.Visible = False
SSOption4.Visible = False
End Sub SSOptionb.Visible = False
SSOption6.Visible = False
SSOption7.Visible = False
Private Sub mnuTypeLog_Click() SSOption8.Visible = False
TypeGraph% = 7 SSOption9.Visible = False
PlotCommand_Click SSOption10.Visible = False
HSecroll1.Visible = False
End Sub PlotCommand.Visible = False

Printgraph.Visible = False
QuitCommand.Visible = False
PrintForm

SSFramel.Visible = True



SSOption1.Visible = True
SSOption2.Visible = True
SSOption3.Visible = True
SSOptiond4.Visible = True
SSOptionb.Visible = True
SSOption6.Visible = True
SSOption7.Visible = True
SSOption8.Visible = True
SSOption9.Visible = True
SSOption10.Visible = True
HScroll1.Visible = True
PlotCommand.Visible = True
Printgraph.Visible = True
QuitCommand.Visible = True
End Sub

Private Sub QuitCommand_Click()
Anni.Show
AnnGraph Hide

End Sub

Private Sub SSOption1_Click(Value As Integer)
TypeText = 0

PlotCommand_Click

End Sub

Private Sub SSOption10_Click(Value As Integer)
TypeText = 9

PlotCommand_Click

End Sub

Private Sub SSOption2_Click(Value As Integer)
TypeText = 2

PlotCommand_Click

End Sub

Private Sub SSOption3_Click(Value As Integer)
TypeText = 4

PlotCommand_Click

End Sub

Private Sub SSOptiond_Click(Value As Integer)
TypeText = 6

PlotCommand_Click
End Sub

Private Sub SSOption5_Click(Value As Integer)
TypeText=8

PlotCommand_Click

End Sub

Private Sub SSOption6_Click(Value As Integer)
TypeText = 1

PlotCommand_Click

End Sub

Private Sub SSOption7_Click(Value As Integer)
TypeText = 3

PlotCommand_Click

End Sub

Private Sub SSOption8_Click(Value As Integer)
TypeText = 5

PlotCommand_Click

End Sub

Private Sub SSOption9_Click(Value As Integer)
TypeText =7

PlotCommand_Click

End Sub

Public Sub plotdata()
Dim 1%, J%
J=1
ForI =1 To 80
Graph1.ThisPoint = J

Ann1.Grid1(TypeText).Row = I + HScrolll.Value

Ann1 Grid1(TypeText).Col = 1

Graphl.GraphData = Val{Ann1.Grid1(TypeText).

Text)



Ann1.Grid1(TypeText).Col = 0
Graph1 LabelText = Ann1.Grid1(TypeText).Text

‘Ann1.Grid1(TypeText).Col = 1
'Graphl.GraphData = Val(Ann1.Grid1
(TypeText).Text)
J=J+1
Next 1
Graph1.DrawMode = 2
End Sub



VERSION 4.00
Begin VB.Form Printgraphf
Caption = "PrintGraph”
ClientHeight = 6075
ClientLeft = 2160
ClientTop = 1440
ClientWidth = 6720
Height = 6480
Left = 2100
LinkTopic = ‘Form2"
ScaleHeight = 6075
ScaleWidth = 6720
Top = 1095
Width = 6840
Begin GraphLib.Graph Graphi
Height = 5535
Left = 120
TabIndex =0
Top = 360
Width = 6495
_version = 65536
_extentx = 11456
_extenty = 9763
_stockprops = 96
borderstyle = 1
randomdata =1
colordata = 0
extradata =0
extradatal] = 0
fontfamily = 4
fontsize = 4
fontsizel0)] = 200
fontsize[l] = 150
fontsize[2] = 100
fontsize{3] = 100
fontstyle = 4
graphdata =0
graphdata]] = 0
labeltext =0
legendtext = 0
patterndata = 0
symboldata = 0
xposdata =0
xposdatal] = O

End
End
Attribute VB_Name = “Printgraphf"
Attribute VB_Creatable = False
Attribute VB_Exposed = False

Public Sub PlotData(Head As String, Typ As Integer,
StaR As Integer, StoR As Integer)
Dim 1%, 3%, L%
Dim A, B, C As Long
Dim K As Double
J=1
Graph1.LegendText = Head
* Plot Graph
For I = StaR To StoR
Graph1.ThisPoint = J
Ann1.DTable.Row =1
‘K = Val(Left{Form1.CodeData. List(l), 6))
‘Graph1.XPosData = K
Ann1.DTable.Col = Typ
Graph1.GraphData = Val(Ann1 DTable.Text)
Ann1.DTable.Col = 1
Graph1 LabelText = Ann1.DTable.Text
J=J+1
Next I
Graphl.DrawMode = 2
End Sub

Private Sub PlotCommand_Click{)
Dim 1%, StartR%, StopR%, A%, B%, C%
Dim X, Y, Z As Boolean
X = False
Z =False
OffTime = 0
Annl.DTable.Col = 1
For I = 0 To Ann1.DTable.Rows - 1
Annl.DTable.Row =1
¥ Anni.DTable.Text = StartTime.Text Then
StartR = Ann1.DTable.Row * diagaum
win
Z = Tre
Exit For
Elself I = Ann1.DTable.Rows - 1 Then



'
S

MsgBox “fivmasmastasnm@ndulnml:,
. 'maaaug‘a'na%"a'
StartTime.SetFocus
End If
Next I
If Z Then
Ann1.DTable.Col =1
For I = StartR To Annl.DTable.Rows - 1
Ann1.DTable Row =1
If Ann1.DTable.Text = StopTime.Text Then
StopR = Ann1 DTable.Row * dasaumgn

X = True
Exit For

Elself I = Ann1.DTable.Rows - 1 Then
MsgBox “fmuaehzastnmgavnetv,

. 'maaanqﬁnﬂ’:w’a'

StopTime.SetFocus

End If

Next I
End If

If X Then
 doend@emna Tauslen StartR Aoduviaumans
foyn unsdinaRanefianTmnian
A = StartR
StartLine = StartR * shenlafl¥ifinjy Quit Wa'ld
Tumsdmnndeisees Summary
B = StopR
StopLine = StopR * seenlu/Wija Cuit unte
dmnnisALTag Summary
Graph1.GraphType = TypeGraph%
'Graph2.GraphType = TypeGraph%
Graphl.DataResst = 9 ' Clear All Data
'Graph2.DataReset = 9
Graph1.YAxisStyle = 1 * Wi§ian Scale Salui@
‘Graph2.YAxisStyle = 1
Graphi.BottomTitle = “Time(second)*
'GraphzuBotton}Title = *Time(second)"

Graphl.NumSets = 1
' Graph2.NumSets = 1
Graphl.NumPoints =B-A +1
' Graph2.NumPoints =B - A +1

Graphl.ThisSet = 1

' Graph2.ThisSet = 1

Graph1.GraphTitle = "Graph Show Transient
Voltage®

‘Graph2.GraphTitle = "Graph Show
Transient Voltage®

Graph1 LeftTitle = *Voltage®

‘Graph2 LeftTitle = "Voltage®

PlotData “Transient Voltage®, 2, A, B

End If
End Sub

Private Sub Form_Load()
PlotCommand_Click
PrintForm
AnnGraph.Show
Printgraphf Hide

End Sub



VERSION 4.00
Begin VB.Form Annlntrol
BorderStyle = 0O ‘None
Caption = “Introduction of Digitizer"
ClientHeight = 6330
ClientLeft = 1125
ClientTop = 1515
ClientWidth = 9600
Height = 673
Left = 1085
LinkTopic = “Form2*
MousePointer = 2 'Cross
Picture = "ANNINTRO.frx":0000
ScaleHeight = 6330
ScaleWidth = 9600
ShowInTaskbar = 0 ‘False
Top = 1170
Width = 9720
Begin VB.Timer Timerl
Interval = 5000
Left = 8760
Top = 5400
End
Begin VB.Label Labels
BackStyle = 0 ‘'Transparent
BorderStyle = 1 ‘Fixed Single
Height = 4230
Left = 1335
Tablndex = 4
Top = 1020
Width = 7110
End
Begin VB Label Label2
Alignment = 2 'Center
BackStyle = 0 'Transparent
Caption = “Digitizer"
BeginProperty Font
name = “Modem”
charset =1
weight = 700
size = 337
underline = 0 'False
italic = 0 ‘False

strikethrough = 0 ‘'False

EndProperty

ForeColor = 8&HO0CO0000&
Height = 73%
Left = 3570
Tabindex =1
Top = 3630
Width = 2535
End
Begin VB.Label Labell
Alignment = 2 'Center
BackStyle = 0 ‘'Transparent
Caption = ‘“Transient Signal®
BeginProperty Font
name = "Times New Roman”
charset =1
weight = 400
size = 3375
underline = 0 ‘False
jtalic = -1 'True
strikethrough = 0 ‘False
EndProperty
ForeColor = &HO00040C0&
Height = 735
Left = 2565
TablIndex = 0
Top = 1485
Width = 4815
End
Begin VB.Label Label3
BackStyle = 0 'Transparent
BorderStyle = 1 ‘Fixed Single
Height = 6330
Left =0
TabIndex = 2
Top =0
Width = 9600
End
Begin VB.Label Label4
BackStyle = 0 'Transparent
Caption = ‘"Transient Signal
BeginProperty Font
name = “Times New Roman"
charset =1
weight = 400



size = 3275

underline = 0 ‘False
italic = -1 "True
strikethrough = 0 ‘False
EndProperty
ForeColor = &H000000408&
Height = 855
Left = 2640
TabIndex = 3
Top = 1485
Width = 4995
End

End
Attribute VB_Name = "Annintro1”
Attribute VB_Creatable = False
Atiribute VB_Exposed = False
Private Sub Timer1_Timer()
Timer1.Enabled = False
Unload Me
* Ann2.Visible = True

End Sub



VERSION 4.00

Begin VB.Form Form2
Caption = “Form2"
ClientHeight = 6075
Clientleft = 1085
ClientTop = 1615
ClientWidth = 6720
Height = 6480
Left = 1035
LinkTopic = “Form2"
ScaleHeight = 6075
ScaleWidth = 6720
Top = 1170
Width = 6840

End

Attribute VB_Name = "Form2“
Attribute VB_Creatable = False
Attribute VB_Exposed = False



org 00h
ljmp main
org 100h

;******begin deﬁne part******

bcomnd equ 40h ;command buffer 40h-

4Fh

ecomnd equ 4Fh
; character define
eos equ 10h
cr equ ODh
If equ O0Ah
bs equ O08h

;****#*end define pm***#**

main: mov  sp,#50h
mov  scon,#52h
mov tmod,#20h
mov thl,#0FDh
setb trl

mov  dptr #title

call sendstr
command: call get comnd

call ck _comnd

jb  20h,command

no command
call address
jmp @a+dptr

bexcuse: acall send data

ajmp command
acall plot_tran
ajmp command
acall hexload

ajmp command
acall command3
ajmp command
acall command4
ajmp command

hexload: acall capture

clr 21h ;0 = framel tran,1

= fram2 tran
mov  psw,#018h
bank1
hexload1: mov  r0,#00h
counter
mov rl,#00h
call spc_ky
call n_line

call data tran ;transfer frame
call eof tran ;transfer end-of-

file
call n_line
clr p34

call delay

setb p3.4

cpl 21h

jb  21hhexloadl
ret

eof tran: mov dptr#last tab
tranl: cr a

move a,@a+dptr

cjne a,#eos,tran2

ret
tran2: call send

inc dptr

sjmp tranl

last tab: db  ',30h,30h,30
h,30h,30h,30h,30h,3 1h,46h,46h,e0s

data tran: mov a#! ;send :
call send
/ mov 17 #010h ;data/ 1line
counter

mov  r16,#00h ;byte checksum

mov a,r7 ;send number of
byte

call adder

call send_byte

mov arl ;send the
begining address

call adder

call send byte

mov  anxl

call adder

call send byte

cr a ;send data record 00
h

call send_byte
data_mov: mov apl

anl a#00111111b

call adder

call send_byte

setb p3.7

cr p3.7

djnz r7,data_mov

call checksum ;send checksum
byte

call send_byte

call n_line ;start next line

mov a0

add a#10h

mov r0,a

mov arl

addc a,#00h

mov rl,a
no_c: jnc  data_tran

ret



checksum: mov ar6

cpl a
inc a
ret

adder: mov 30h,a
add aré
mov r6,a
mov a,30h
ret

delay: mov  17,#02h

d3: mov 16,#200d
d2: mov r5,#0fth
dl: djnz r5,dl

djnz r6,d2

djnz r7,d3

ret

address: mov  b,#04h
mul ab
mov  dptr,#bexcuse
call combindadd
ret

combindadd: push acc
mov ab
add a,dph
mov dph,a
pop acc
ret

;check command buffer return to order
;one character command
ck_comnd: mov 10,#00h
mov  dptr,#comndtable
ck comndl: «cIr a
movc a,@at+dptr
cjne a,ffeos,ck_comnd2
setb 20h
call nocomnd
ret
ck_ comnd2: inc 10

inc dpw

cjne a,bcomnd,ck_comndl

dec 10

mov ax0

clr 20h

subb a,#03h ;numbe of
command

jc ¢k _comnd3

ret
¢k_comnd3: mov ar0

ret

comndtable: db ‘'dphDPH'eos
nocommand: db crlf

db 'NO COMMAND
DETECT ,cr.If,eo0s

;command undetectable

nocomnd: mov  dptr,#nocommand
call sendstr
ret

;monitor check send key

keyck: cjne a,#bskeyckl
setb 20h
ret

keyckl: cjne a,#0Bh.keyck2
setb 20h
ret

keyck2: cir 20h
ret

;receive character to buffer command
;internal ram 40h-4Fh
get comnd:  call prompt
mov  r0,#bcomnd
get comndl: call get

call keyck

jb  20h,get comnd2 Jjump to
spacial key

call normal key ;not jump

is normal key

cjne a,f#cr,get comndl ;goto
receive key until #cr

call n_line

ret
get comnd2: clr 20h

call spacial_key

sjimp get_comndl

;special key receive

spacial key: cjne a,#bs,spacial _key2
cjne r0,#bcomnd,spacial_keyl
ret

spacial_keyl: dec r0
call send bs

spacial_key2: ret

;noram| key receive
normal_key: cjne
r0,#ecomnd+1,normal_key1

push acc

dec 10

call send bs

call sound

pop acc
normal_keyl: mov @r0,a

call send

inc r0

ret

;capture



capture: clr p34 ;turn on led

clr p3.5 ;clr counter
setb p3.5 ;start convert
jnb  p3.2$ ;wait to convert
setb p3.4 sturn off led
ret

;set of excuse

send_data: call capture
mov 12,#00h
send_datal: call spc ky
call n_line
mov  r6,#00h
send_data3: mov r7,#00h
line send: push psw
mov  psw,#18h
mov a,pl
anl a,#00111111b

mov r7,#06h
call bed con
call data_send

pop psw

setb p3.7

clr p3.7

inc r7

cjne r17,#10h,line send
call n_line

inc ré

cjne 16,#20h,send data3
mov a#"'

call send

inc 12

cjne r2,#0Ah,send datal
ret ’

data send: ;mov ar6
;call send_byte
mov  ars
call send byte
ret

;send low byte

spc_ky: call get
cjne a#' ';spc_ky

ret
plot tran: call capture

mov psw,#018h  ;register
bank]1

call spc_ky

call n_line

mov r0,#00h ;cler send
number

get data:  mov a,pl

count = 6

buffer

count = 8

anl a#00111111b
mov r7#06h ;select shift

;convert to BCD
;move to data

call bed_con
mov 31h,r5

mov 32h,r6

mov r7,#08h ;select shift
mov a0
call bcd_con

mov  33hr5 ; move to

number buffer

tab_bcd:

mov  34h,r6

call send form

setb p3.7

clr p3.7

inc 10

cjne r0,#00h,get data

call n_line
mov  psw,#00h

ret

db 01h,00h,02h,00

h,04h,00h,08h,00h,16h,00h,32
h,00h,64h,00h,28h,01h,56h,02h

;convert hex to bed

bed_con:

shift:

addbcd:

mov  r5#00h

mov  16,#00h
mov  dptr#tab_bcd
cr ¢

m a
jc  addbed
inc dptr
inc dptr
djnz r7,shift
ret

;clr register

push acc
cr ¢
cr a
movc a,@a+dptr
add ar5
da a
mov r5a
inc dptr
cr a
movc a,@a+dptr
addc ar6
da a
mov 16,2
inc dptr



setb
pop

djnz
ret

c
acc
r7,shift

;send format number(BCD),data(DCB)
send form: mov 2a,34h

call
mov
call
mov
call
mov
call
mov
call
call
ret

send_byte
a,33h
send_byte
a#,
send
a,32h
send_byte
a3lh
send_byte
n_line

send_byte: call bytebin_as

mov ar4
call send
mov ar3
call send
ret
commandl: mov dptr#coml
call sendstr
ret
command2: mov  dptr,fficom2
call sendstr
ret
command3: mov  dptr,#com3
call sendstr
ret
command4: mov dptr,ficom4
call sendstr
ret
coml: db  cr,lf,'commandl
excuse',cr,If,eos
com2; db cr,lf,command2
excuse',cr,lf,eos
com3: db  crlf command3
excuse’',cr,If,eos
com4: db  cr,lf'command4
excuse',cr,If,eos
;dislay buffer(unuse)
disp: call n_line
mov r0,#bcomnd

displ: mov  a,@r0

call send

inc r0

cjne r0,#ecomnd+1,displ
call n_line

ret

;send back space key
send_bs: mov  a#bs
call send
mov a#'
call send
mov a#bs
call send
ret

;send sound

sound: mov  a,#07h
call send
ret

;prompt send

prompt: mov a#>'
call send
ret

;binary to ascii converter

bin_ascii: anl a,#0Fh
mov r12a
cr ¢
subb a,#0Ah
mov ar2
jnc  bin_asciil
add a,#30h
ret

bin_asciil: add a#37h
ret

;byte of binary to ascii converter
bytebin_as: mov b,a
call bin_ascii

mov r3,a
mov ab
swap a

call bin_ascii
mov r4,a

ret

;new line present

n_line: mov  ajfcr
call send
mov a#if
call send
ret

;send one charactor
; used: a  send charactor
send: jnb  ti,$



clr ti
mov sbuf,a
ret

;receive one charactor
; used: a  receive charactor

get: jnb ri$
cir ri
mov a,sbuf
ret

;send string until send eos(end of string)
;  entry: dptr the begining of string
; used: a  getcharactor to send
sendstr; cr a

movc a,@a+dptr

cjne a,#eos,sendstrl

ret
sendstrl:  call send

inc dptr

sjmp sendstr

title: db crlf

db 'TRANSIENT SIGNAL
DIGITIZER',cr,If

db ' (TSDjSoftware Control I),
cr,lIf

db 'APPLIED PHYSICS
DEPARTMENT cr,If

db ' KMIT,27h,'L 1997 ‘cr,If

db crlfeos

end



sy A T89C 2051

Features

Compatible with MCS-51™ Products

2 Kbytes of Reprogrammable Flash Memory
Endurance: 1,000 WritefErase Cycles

2.7 V to 6 V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Two-Level Program Memory Lock

128 x 8-Bit Internal RAM

15 Programmable 1O Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources

Programmable Serial UART Channel

Direct LED Drive Outputs

On-Chip Analog Comparator

Low Power ldie and Power Down Modes

Description

The AT89C2051 is a low-voitage, high-performance CMOS 8-bit microcomputer with
2 Kbytes of Flash programmable and erasable read only memory (PEROM). The
device is manufactured using Atmel’s high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction set and pinout.
By combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel
AT89C2051 is a powerful microcomputer which provides a highly flexible and cost
effective solution to many embedded control applications.

The AT89C2051 provides the following standard features: 2 Kbytes of Flash, 128
bytes of RAM, 15 I/0 lines, two 16-bit timer/counters, a five vector two-level interrupt
architecture, a full duplex serial port, a precision analog comparator, on-chip oscilla-
tor and clock circuitry. In addition, the AT83C2051 is designed with static logic for
operation down to zero frequency and supports two software selectable power sav-
ing modes. The idle Mode stops the CPU while allowing the RAM, timer/counters,
serial port and interrupt system to continue functioning. The Power Down Mode
saves the RAM contents but freezes the oscillator disabling all other chip functions
until the next hardware reset.

Pin Configuration

PDIP/SOIC
-/

RST O

{AXD) P3.0 O
(TXD) P3.1 O
XTAL2 [
XTALT (]
(INT0) P3.2 O
(INT1) P3.3
(T0) P3.4
(T1) P3.6 O
@ND O

20
18
18
7
18
18
14
13
12
11

9DUVD
A0
a0

ks o

-1 (AINY)
-0 (AINO)

aﬂﬂ‘lﬂmh@l\\-ﬂ
ooy
233373

q

 —

8-Bit

Microcontrolier
with 2 Kbytes

Flash

317
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Block Diagram
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Pin Description

Vcc

Supply voltage.

GND

Ground.

Port 1

Port 1 is an 8-bit bidirectional /O port. Port pins P1.2 to
P1.7 provide intemal puttups. P1.0 and P1.1 require exter-
nal pultups. P1.0 and P1.1 also serve as the positive input
(AINO) and the negative input (AIN1), respectively, of the
on-chip precision analog comparator. The Port 1 output
buffers can sink 20 mA and can drive LED displays di-
rectly. When 1s are written to Port 1 pins, they can be
used as inputs. When pins P1.2 to P1.7 are used as inputs
and are extemally pulled low, they will source current (liL)
because of the intemal pultups.

Port 1 also receives code data during Flash programming
and program verification.

Port 3

Port 3 pins P3.0 to P3.5, P3.7 are seven bidirectionatl /O
pins with intemal pullups. P3.6 is hard-wired as an input to
the output of the on-chip comparator and is not accessible
as a general purpose /O pin. The Port 3 output buffers
can sink 20 mA. When 1s are written to Port 3 pins they
are pulled high by the internal pullups and can be used as
inputs. As inputs, Port 3 pins that are externally being
pulled low will source current (liL) because of the pullups.

Port 3 also serves the functions of various special features
of the AT88C2051 as listed below:

Port Pin | Alternate Functions
P3.0 RXD (serial input port)
P3.1 TXD (serial output port)
P3.2 INTO (external interrupt 0)
P3.3 INT1 (external interrupt 1)
P3.4 TO (timer 0 external input)
P3.5 T1 (timer 1 external input)

Port 3 also receives some control signals for Flash pro-
gramming and programming verification.

RST

Reset input. All VO pins are reset to 1s as soon as RST
goes high. Holding the RST pin high for two machine cy-
cles while the oscillator is running resets the device. .
Each machine cycle takes 12 oscillator or clock cycles.
XTAL1

input to the inverting oscillator amplifier and input to the
intemal clock operating circuit.

XTAL2

Output from the inverting oscillator ampilifier.

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
of an inverting amplifier which can be configured for use
as an on-chip oscillator, as shown in Figure 1. Either a
quartz crystal or ceramic resonator may be used. To drive
the device from an extermnal clock source, XTAL2 should
be left unconnected while XTAL1 is driven as shown in
Figure 2. There are no requirements on the duty cycle of
the external clock signal, since the input to the intemal
clocking circuitry is through a divide-by-two flip-flop, but
minimum and maximum voltage high and low time specifi-
cations must be observed.

Figure 1. Oscillator Connections
c2
—)I—I—
[]
S SN

XTAL1

;— GND

Notes: C1, C2 = 30 pF + 10 pF for Crystals
= 40 pF + 10 pF for Ceramic Resonators

Figure 2. Extemnal Clock Drive Configuration

NC ———— XTAL2
EXTERNAL

OSCILLATOR XTALT
SIGNAL

I

AT
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Special Function Registers

A map of the on-chip memory area called the Special
Function Register (SFR) space is shown in the table be-
low.

Note that not all of the addresses are occupied, and unoc-
cupied addresses may not be implemented on the chip.
Read accesses to these addresses will in general retum

Table 1. AT88C2051 SFR Map and Reset Values

random data, and write accesses will have an indetermi-
nate effect.

User software should not write 1s to these unlisted loca-
tions, since they may be used in future products to invoke
new features. In that case, the reset or inactive values of
the new bits will always be 0.

OF8H OFFH
OFOH 8 OF7TH
00000000
OESH 0EFH
ACC
0EOH | gohoncoo 0ETH
0D8H O0DFH
PSW
ODOH | o PSW 0D7H
0csH O0CFH
0COH 0C7H
0B8H 1P 0BFH
XXX00000
P3
0BoH | ,,.h3. 0B7H
0AGH IE OAFH
0XX00000
OACH 0ATH
SCON SBUF
98H | 00000000 |XO0C0OXX 9FH
P1
90H | 14411111 97H
ggr| TCON | TMOD o 1 THO TH1 8FH
00000000 | 00000000 | 00000000 | 000000CO | 0C000000 | 00GO0000
sp DPL DPH PCON
80H 00000111 | 00000000 | 00000000 oxoxo000 | 87H
3-20 AT89C2051 e ————
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Restrictions on Certain Instructions

The AT89C2051 and is an economical and cost-effective
member of Atmel's growing family of microcontrollers. It
contains 2 Kbytes of flash program memory. It is fully com-
patible with the MCS-51 architecture, and can be pro-
grammed using the MCS-51 instruction set. However,
there are a few considerations one must keep in mind
when utilizing certain instructions to program this device.

All the instructions related to jumping or branching should
be restricted such that the destination address fails within
the physical program memory space of the device, which
is 2K for the AT88C2051. This should be the responsibil-
ity of the softiware programmer. For example, LIMP 7E0H
would be a valid instruction for the AT89C2051 (with 2K of
memory), whereas LJMP 900H would not.

1. Branching instructions:
LCALL, LUMP, ACALL, AIMP, SIMP, JMP @A+DPTR

These unconditional branching instructions will execute
correctly as long as the programmer keeps in mind that
the destination branching address must fall within the
physical boundaries of the program memory size (loca-
tions 00H to 7FFH for the 83C2051). Violating the physi-
cal space limits may cause unknown program behavior.

CJNE [...], DINZ [...], JB, JNB, JC, JNC, JBC, JZ, JNZ
With these conditional branching instructions the same
rule above applies. Again, violating the memory bounda-
ries may cause ermatic execution.

For applications involving interrupts the normat interrupt
service routine address locations of the 80C51 family ar-
chitecture have been preserved.

2. MOVX-related instructions, Data Memory:

The AT89C2051 contains 128 bytes of intemal data mem-
ory. Thus, in the AT89C2051 the stack depth is limited to
128 bytes, the amount of available RAM. External DATA
memory access is not supported in this device, nor is ex-
ternal PROGRAM memory execution. Therefore, no
MOVX {...] instructions should be included in the program.

A typical 80C51 assembler will stilt assemble instructions,
even if they are written in violation of the restrictions men-
tioned above. Itis the responsibility of the controller user
to know the physical features and limitations of the device
being used and adjust the instructions used comespond-
ingly.

L .
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Program Memory Lock Bits

On the chip are two lock bits which can be left unpro-
grammed (U) or can be programmed (P) to obtain the ad-
ditional features listed in the table below:

Lock Bit Protection Modes"”
Program Lock Bits
LB1 LB2 | Protection Type
1 U U No program lock features.
2 P y | Further programming of the
Flash is disabled.
3 P p | Same as mode 2, also verify
is disabled.
Note: 1. The Lock Bits can only be erased with the Chip Erase
operation
Idle Mode

In idle mode, the CPU puts itself to sieep while all the on-

chip peripherals remain active. The mode is invoked by -

software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

P1.0 and P1.1 should be set to '0’ if no external pullups are
used, or set to "1’ if external pullups are used.

it should be noted that when idle is terminated by a hard-
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
the intemal reset algorithm takes control. On-chip hard-
watre inhibits access to internal RAM in this event, but ac-
cess to the port pins is not inhibited. To efiminate the pos-
sibility of an unexpected write to a port pin when ldle is
temminated by reset, the instruction foflowing the one that
invokes Idle should not be one that writes to a port pin or
to extemal memory.

Power Down Mode

In the power down mode the oscillator is stopped, and the
instruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ters retain their values until the power down mode is termi-
nated. The only exit from power down is a hardware reset.
Reset redefines the SFRs but does not change the on-
chip RAM. The reset should not be activated before Vcc
is restored to its normal operating level and must be held
active long enough to aliow the oscillator to restart and
stabilize.

P1.0 and P1.1 should be set to '0’ if no extemat pullups are
used, or set to "1’ if external pullups are used.

3-22

Programming The Flash

The AT89C2051 is shipped with the 2 Kbytes of on-chip
PEROM code memory array in the erased state (i.e., con-
tents = FFH) and ready to be programmed. The code
memory aray is programmed one byte at a time. Once the
array is programmed, to re-program any non-blank byte,
the entire memory array needs to be erased electrically.
internal Address Counter: The AT89C2051 contains
an intemal PEROM address counter which is always reset
to 000H on the rising edge of RST and is advanced by
applying a positive going puise to pin XTAL1.
Programming Algorithm: To program the AT89C2051,
the following sequence is recommended.

1. Power-up sequence:
Apply power between Vcc and GND pins
Set RST and XTAL1 to GND
With all other pins floating, wait for greater than 10
milliseconds
2. SetpinRSTto'H’
Setpin P32t0 'H’

3. Apply the appropriate combination of 'H’ or L’ logic
levels to pins P3.3, P3.4, P3.5, P3.7 to select one of
the programming operations shown in the PEROM
Programming Modes table.

To Program and Verify the Amray:

4. Apply data for Code byte at location 000H to P1.0 to
P1.7.

5. Raise RST to 12V to enable programming.

6. Pulse P3.2 once to program a byte in the PEROM ar-
ray or the lock bits. The byte-write cycle is self-timed
and typically takes 1.2 ms.

7. To verify the programmed data, lower RST from 12V
to logic 'H’ level and set pins P3.3 to P3.7 to the ap-
propiate levels. Output data can be read at the port
Pt pins.

8. To program a byte at the next address location, pulse
XTAL1 pin once to advance the internal address
counter. Apply new data to the port P1 pins.

9. Repeat steps 5 through 8, changing data and advanc-
ing the address counter for the entire 2 Kbytes array
or until the end of the object file is reached.

10. Power-off sequence:
set XTAL1 to 'L’
set RSTto 'L’
Float all other I/O pins
Tum Vece power off

AT89C2051 s s———
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Data Polling: The AT89C2051 features Data Polling to
indicate the end of a write cycle. During a write cycle, an
attempted read of the last byte written will result in the
complement of the written data on P1.7. Once the write
cycle has been completed, true data is valid on all outputs,
and the next cycle may begin. Data Polling may begin any
time after a write cycle has been initiated.
Ready/Busy: The Progress of byte programming can
also be monitored by the RDY/BSY output signal. Pin
P3.1 is pulled low after P3.2 goes High during program-
ming to indicate BUSY. P3.1 is pulted High again when
programming is done to indicate READY.
Program Verify: If lock bits LB1 and LB2 have not been
programmed code data can be read back via the data
lines for verification:
1. Reset the intemal address counter to 000H by bring-
ing RST from 'L’ to 'H'.

2. Apply the appropriate control signals for Read Code
data and read the output data at the port P1 pins.

3. Pulse pin XTAL1 once to advance the intemal address
counter.

4. Read the next code data byte at the port P1 pins.

5. Repeat steps 3 and 4 until the entire armay is read.

The lock bits cannot be verified directly. Verification of the

lock bits is achieved by observing that their features are
enabled.

Chip Erase: The entire PEROM array (2 Kbytes) and the
two Lock Bits are erased electrically by using the proper
combination of control signals and by holding P3.2 low for
10 ms. The code array is written with ail “1"s in the Chip
Erase operation and must be executed before any non-
blank memory byte can be re-programmed.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 000H, 001H, and 002H, except that P3.5 and
P3.7 must be pulled to a logic low. The values retumed
are as follows.
(000H) = 1EH indicates manufactured by Atmel
(001H) = 21H indicates 89C2051

Programming Interface
Every code byte in the Flash array can be written and the

' _entire array can be erased by using the appropriate com-

bination of control signals. The write operation cycle is
self-imed and once initiated, will automatically time itself
to completion.

All major programming vendors offer worldwide support
for the Atmel microcontroller series. Please contact your
local programming vendor for the appropriate software re-
vision.

Flash Programming Modes
P3.2/

Mode RST PROG P3.3 P34 P3.6 P3.7
Wiite Code Data(' 12v AW ¢ H H
Read Code Data(") ) H L L H H
Wiite Lock Bit- 1 12v NS H H H H

Bit- 2 12v e H H L L
Chip Erase 12v pWac) H L L L
Read Signature Byte H H L L L L

Notes: 1. The intemal PEROM address counter is reset to 000H
on the rising edge of RST and is advanced by a posi-
tive pulse at XTAL1 pin.

AMEL

2. Chip Erase requires a 10 ms PROG pulse.
3. P3.1 is pulled Low during pragramming to indicate
RDY/BSY\
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Figure 3. Programming the Flash Memory Figure 4. Verifying the Flash Memory

v 5V
ATBIC2051 ATBIC2051 J
RDYBSY <«—]Pai Voo —T Voo
PROG ——»| P32 P1 f¢— FOM Vu —»| P32 Pl [ Bam
—» P33 —» P33
—»| P34 SEEFLASH —»| P34
SEE FLASH PROGRAMMING
PROGRAMMING ——»| P35 MODES TABLE ——¥ P35
MODESTABLE I .. _ —»| P37
_[M_—»Xm’L1  RST [&— Vo/Vpp [ =% XTAL 1 RST [&—— Vy
TO INCREMENT GND GND
ADDRESS COUNTER _[-—‘
Flash Programming and Verification Characteristics
TA=21°C to 27°C, Ve = 5.0 + 10%
Symbol Parameter Min Max Units
Vep Programming Enable Voltage 11.5 12.5 \;
Ipp Programming Enable Current 250 HA
toveL Data Setup to PROG Low 1.0 us
tGHDX Data Hold After PROG 1.0 us
tEHSH P3.4 (ENABLE) High to Vpp 1.0 us
tSHGL Vpp Setup to PROG Low 10 us
tGHSL Vep Hold After PROG 10 ps
teLGH PROG Width 1 110 us
teLav ENABLE Low to Data Valid 1.0 s
teHaz Data Float After ENABLE 0 1.0 us
teHBL PROG High to BUSY Low 50 ns
twe Byte Wite Cycle Time 20 ms
tBHIH RDY/BSY\ to Increment Clock Delay 1.0 us
tiHIL increment Clock High 200 ns

Note: 1. Only used in 12-voit programming mode.
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Flash Programming and Verification Waveforms

PORT 1 DATAOQUT p—m—
P32
(PROG)
RST
(Vpp) QJ
e — — teuaz
P3.4
(ENAB
P3.t _
(RDY/BSY) READY
STALY i b
Lo H
(INCREMENT
ADDRESS)
Absolute Maximum Ratings*
) A *NOTICE: Stresses beyond those listed under “Absolute Maxi-
Opemtlng Tempel‘atllre ................... '55°c tO +125 C mum Raﬁngs' may cause pemnent damage to the device
o R This is a stress rating only and functional operation of the
Storage Temperature...................... -65°C to +1580°C device at these or any other conditions beyond those indi-
Voltage on Any Pin cated in the operational sections of this specification is not
- s implied. Exposure to absolute maximum rating conditions

with Respect to Ground ................... 1.0Vio+7.0V for extended periods may affect device reliabiliy.
Maximum Operating Voltage ..........ccccccceueunnien. 6.6V
DC Output Cutrent............ccccoveeemiceeine. 25.0 mA
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D.C. Characteristics
TA =-40°C to 85°C, Vcc = 2.7 V {0 6.0 V (unless otherwise noted)
Symbol Parameter Condition Min Max Units
ViL Input Low Voltage 0.5 0.2 Vec-0.1 \'4
ViH Input High Voltage (Except XTAL1, RST) 0.2 Vcc+0.9 Vect+0.5 Vv
ViH1 input High Voitage (XTAL1, RST) 0.7 Vcc Veet0.5 V'
VoL | OutoutLow Vottage  loL=20mA, Vec=5V 0.5 v
(Ports 1, 3) loL,=10mA, Vec=27V ’
Output High Volta loH=-80 uA, Vec =5V 10% 24 \'J
ign Voltage _
VoH (POﬂS 1' 3) lot =-30 HA 0.75 Vce Vv
loH =-12 pA 0.9 Vcc v
Logical 0 Input Current _
e (Ports 1, 2, 3) ViN=045V -50 pA
.. Logical 1 to 0 Transition =
L | Current (Ports 1,2,3)  YIN=2V -750 pA
Input Leakage Current
o (Port P1.0, P1.1) 0<Vin < Vee +10 HA
Comparator input Offset L
Vos Voltage Vee=5V 20 mv
Comparator input
Vewm Common Mode Voitage i Vee v
RRST | Reset Pulldown Resistor 50 300 KQ
Cio Pin Capacitance Test Freq. = 1 MHz, TA=25°C 10 pF
Active Mode, 12 MHz, Vcc =6 VI3V 15/5.5 mA
Power Supply Cumrent  ygte Mode, 12 MHz, Vcc =6 VI3 V 5 mA
Icc P1.0&P1.1=0VorVcc
Power Down Mode@ Vec=6VP1.0&P1.1=0VorVcc 100 pA
Veec=3VP1.0&P1.1=0VorVcc 20 pA
Notes: 1. Under steady state (non-transient) conditions, lo. if IOL exceeds the test condition, VOL may exceed the
must be externally limited as follows: related specification. Pins are not guaranteed to sink
Maximum loL per port pin:20 mA cuirent greater than the listed test conditions.
Maximum total IOL for al output pins:80 mA 2. Minimum Vg for Power Downis 2 V.
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External Clock Drive Waveforms ‘

tenex
— foHoL
N
—— g ox —®
o
External Clock Drive
Symbol Parameter Vec= 27Vt06.0V Vec= 4.6Vto60V Units
Min Max Min Max

1fcicL | Oscillator Frequency 0 12 0 24 MHz
tcLcL Clock Period 833 416 ns
tcHCX High Time 30 15 ns
teLex Low Time 30 15 ns
tcLCH Rise Time 20 20 ns
tcHeL Fall Time 20 20 ns
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Serial Port Timing: Shift Register Mode Test Conditions
(Vee = 5.0 V + 20%; Load Capacitance = 80 pF)

12 MHz Osc Variable Oscillator
Symbol | Parameter Min Max Min Max Units
tXLXL Serial Port Clock Cycle Time 1.0 12tcLeL us
tovxH Output Data Setup to Clock Rising Edge 700 10tcLcL-133 ns
txHax Output Data Hold After Clock Rising Edge 50 2tcLcL-33 ns
txHDX Input Data Hold After Clock Rising Edge 0 0 ns
IXHDV Clock Rising Edge to Input Data Valid 700 10tCLCL-133 | ns
Shift Register Mode Timing Waveforms
INSTRUCTION [ -0 | -1 | —2 (-3 | _4_|_S5 | _6 | 7 | 8 _ |
ALE ST T L L L L L e
%t
cLock R 2 X CFININEV Ly YE g g \ Y
tovies
—») le— taiox
m 0 11X 2 X 3 X 4 X 5 X686 X 7/
OUTPUT DATA (.00 4——? [ boox serm
| CLEARRI | '
INPU'Y' DATA

AC Testing Input/Qutput Waveforms”  Float Waveforms "’

Vg~ 06V

045V

Note: 1. AC Inputs during testing are driven at Vcc - 0.5V fora  Note: 1. For timing purposes, a port pin is no longer fioating

logic 1 and 0.45 V for a logic 0. Timing measure- when a 100 mV change from load voitage occurs.
ments are made at Vi min. for a logic 1 and Vi A port pin begins to float when a 100 mV change
max. for a logic 0. from the loaded Von/VoL level occurs.
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AT89C2051
TYPICAL ICC - ACTIVE (85°C)
20
Vce=6.0V
/ Vee=5.0V /
C 10— e
m | == Vee=3.0V
A S —
0
6 12 18 24
FREQUENCY (MHz)
AT89C2051
TYPICAL ICC - IDLE (85°C)
3
Vee=6.0V

I e

2
g Vee=5.0V
m 1 o
A

Vce=3.0V
0
0 3 6 9
FREQUENCY (MHz)

AImEL

12
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AT89C2051
TYPICAL ICC vs. VOLTAGE- POWER DOWN (85°C)

| 15 //
gm‘ _—
p—

20

M 5 7
A /
0
3.0v 4.0V 5.0V 6.0V
Vcc VOLTAGE

Note: 1. XTAL1 tied to GND for lce (power down).
2. P.1.0and P1.1 = Vcc or GND.
3. Lock bits programmed.
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Ordering Information
Speed Power ]
(MHz) Supply Ordering Code Package Operation Range
12 27Vto 60V AT89C2051-12PC 20P3 Commercial
AT89C2051-12SC 20S (0°C to 70°C)
AT89C2051-12P1 20P3 Industrial
AT89C2051-128I1 208 (40°C to 85°C)
24 40Vto6.0V ATB89C2051-24PC 20P3 Commercial
AT89C2051-24SC 208 (0°C to 70°C)
AT88C2051-24P1 20P3 Industrial
AT89C2051-24Sl 208 (-40°C to 85°C)
Package Type
20P3 20 Lead, 0.300" Wide, Plastic Dual In-fine Package (PDIP)

208

20 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC)




HARRIS

SEMICONDUCTOR

CA3306

CMOS Video Speed
December 1993 6-Bit Flash A/D Converter
Features Description
* CMOS Low Power with Video Speed (70mW Typ.) The CA3306 family are CMOS parallel (FLASH) analog-to-digital
* Parallel Conversion Technique consumpton and igh speed diglizaton. Dighiang at 1M1, for
i consum igh spe . Digl s
* Signal Power Supply Voltage (3V to 7.5V) example, requires only about SOmW.
* 15MHz Sampling Rate with Single SV Supply The CA3306 family operates over a wide, full scale signal input
* 6-Bit Latched Tri-State Output with Overflow Bit valtage range of 1V up to the supply voitage. Power consumption is
« Pin-for-Pin Retrofit for the CA3300 as low as 1SmW, depending upon the clock frequency selected. The
CA3306 types may be direclly retrofitted into CA3300 sockets,
2 z offering improved linearity at a lower reference vollage and high
Aﬁ’g;ab;ni: i operating speed with a SV supply.
o Digitizing ) The intrinsic high conversion rate makes the CA3306 types ideally
* Ultrasound Signature Analysis suited for digitizing high speed signals. The averflow bit makes pos-
» Transient Signal Analysis shile the connectian of two or more CA3305s in series to increase
+ Migh Energy Physic Research a1 oo oot o ot of o
* High Speed Oscilioscope Storage/Display Operation of two CAZ306s in parallel doubles the canversion speed
* General Purpose Hybrid ADCs (i.e., increases the sampling rate from 1SMHz to 30MHz2).
* Optical Character Recognition Sixty-four paralleled auto balanced comparatars measure the input
» Radar Pulse Analysis voitage with respect to a known reference to produce the parafle! bit
. . outputs in the CA3306. Sixty-three comparators are required to
Motion Signature Analysis quantize all input voltage levels in this 6-bit converter, and the
* Robot Vision additional comparator is required for the overflow bit.
Ordering Information
PART NUMBER | LINEARITY (INL, DNL) SAMPLING RATE TEMPERATURE RANGE PACKAGE
P ——— 1A 25 I A AV V. V. V. V. V.V.V . . W A v ANLV S S S S Seese— |
CAS306E 105158 15MHzZ (67ns) -40°C to +85°C 18 Lead Pilastic DIP
CA3306AE +025LSB 15MHz (67ns) -40°C to +85°C 18 Lead Plastic DIP
CA3308CE 305 LSB 10MHz (100ns) 40°C to +65°C 18 Lead Plastic DIP
CA3306M 05158 15MHzZ (67ns) —~40°C to +85°C 20 Lead Plastic SOIC
CA3306CM #05LSB 10MHz (100nis) 0°C to +85°C 20 Lead Plastic SOIC
CA3306D 405158 1SMHzZ (67ns) -55°C to +125°C 18 Lead Ceramic DIP
CA3306AD 1025 LSB 15MHz (87ns) 65°C to +125°C 18 Lead Geramic DIP
CA3306CD 1051SB 1GHz (100ns) 55°C to +125°C 18 Lead Ceramic DIP
CA3306J3 #0518 15MHz (67ns) -55°C to +125°C 20 Lead LCC
CA3306J3 1051SB 10MHz (100ns) -55°C to +125°C 20 Lead LCC
Pinouts
CA3306 {PDIP, CDIP) CA33086 (SOIC)
TOP VIEW TOP VIEW
(msa)aslj BS
oVERFLOW[Z] B4
ves[3] CENTER Vss
vz[3] B3 Ve [8
CE2[§] B2 NC
ce2le B1 (LSB) o2
ck[7 Voo R L
PHASE 8] Vi
Vrer+ [2] VRer-

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1.C. Handiing Procedures.
Copyright © Harris Corporation 1993 616
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CA3306, CA3306A, CA3306C

Functional Block Diagram

\'4 TRI-STATE

COMPARATOR

LOGIC

CET
@ {SAMPLE UNKNOWN)
01 (AUTO BALANCE) CE2
Bone €2V NOMINAL
Vss Vop Vss
Typical Application Circuit
LOF'
oo o
CA3306 86
DATA
L[2: OF B4 |17 l————»u P OUTPUT
SkQ
L

i
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Specifications CA3306, CA3306A, CA3306C

Absolute Maximum Ratings Thermal iInformation
DC Supply Voitage Range, Vpp Thermal Resistance 9 8ic
Voltage Referenced to Vgg Terminal. ... ........ 05Vto +85V Ceramic DIPPackage ... ........... TOPCW - 12°Cw
input Voltage Range PlasticDIP........................ 95°CW -
Allinputs ExceptZener. ... .............. 05Via Vpy + 05V PlasticSOIC ...................... 95°CW -
DC Input Current CeramiclCC...................... 65°CwW  12°Cw
CLK, PH, CET,CEZ, ViN .. oo o eeeeeieieaeenne #20mA  Maximum Power Dissipation
Storage TemperatureRange ................. -65°C to +150°C E,MorDPackage .. ..................c.vvnnnn 315mw
Lead Temperature (Soldering10s). . ... ............... +300°C Operating Temperature Range (T,)
Ceramic Paclkage (DSuffix) .............. .. -55°C to +125°C
Ptastic Package (EorM Suffix). .............. ~40°C to +85°C

CAUTION: Stresses above thiose fisted in “Absolute Maximurn Ratings” may cause pesynanent damage (o the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not impfied.

Operating Conditions

SupplyVoltageRange . ............ ... ... .. .....J 3Vto 8V Max Junction Temperature
CeramicPackage ..., +175°C
PlasticPackage. ............. ... ... ... ... +150°C

Electrical Specifications T, = +25°C, Vp = 5V, Vger+ = 48V, Vs = Ve~ = GND, Clock = 15MHz Square Wave for CA306 or
CA3306A, 10MHz for CA3306C

PARAMETERS { TEST CONDITIONS { v | TP | max | unms
SYSTEM PERFORMANCE
Resolution 6 - [\ - Bits
Integrat Linearity Error, INL  CA3308, CA3306C { 025 | 05 LSB
CA3306A r 02 | 2025 LSB
Differential Linearity Error,  CA3306, CA3306C 3 1025 | 05 LSB
DNL CA3I06A % 102 | ©> (sB
Offset Error (Unadjusted)  CA3306, CA3306C | (Note 1) X 105 + LSB
CA330GA ' 2 025 | 105 LSB
Gain Error (Unadjusted) CA3306, CA3306C | (Note 2) 4 105 £ Ls8
cAzoeA | l 025 | 05 LSB
Gain Temperature Coefficient - 0.1 - mvV/°C
Offset Temperature Coefficient. - 01 - mv/~C
DYNAMIC CHARACTERISTICS (input Signal Level 0.5dB Below Fuil Scale)
Maximum Conversion Speed CA3306C 10 13 4 MSPS
CA3306, CA3306A 15 20 - MSPS
Maximum Conversion Speed CA3306C (Note 4) 12 E - MSPS
CA3308, CA3308A | 71 $2 > Minimum 18 g - MSPS
Allowable Input Bandwidth (Note 4) DC . fockn || MHZ
-3dB Input Bandwidth » 30 - MHz
Signal to Noise Ratio (SNR) Fg = 15MHz, f, = 100kHz - 346 - dB
= RMSSignal Fo = 15MHz, fp = 5MHz - .4 - dB
RMS Noise
Signal to Noise Ratio (SINAD) Fg = 15MHz, Ty = 100kHz - 342 - dB
-___RMSSignal Fs = 15MHz, {; = 5MHz - 20 - dB
RMS Noise+Distortion
Total Harmonic Distortion, THD Fg = 15MHz, fy = 100kHz - 460 - dBc
Fs = 15MHz, fig = 5MHz - 300 - dBc
Effective Number of Bits (ENOB}) Fs = 15MHz, fyy = 100kHz - 55 - Bits
Fs = 15MHz, fiy = 5SMHz - 45 - Bits
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Specifications CA3306, CA3306A, CA3306C

Electrical Specifications T, =+25°C, V5, = 5V, Vet = 4.8V, Vigg = Ve~ = GND, Clock = 15MHz Square Wave for CA3306 or
CA3306A, 1OMHz for CA3306C (Continued)

PARAMETERS | TEST CONDITIONS | ran | T | wmax | unms
ANALOG INPUTS
Positive Full Scale Input Range (Notes 3, 4) 1 48 [Vpp+05 v
Negative Full Scale input Range (Notes 3, 4) 05 0 Vop- 1 v
Input Capacitance - 15 - pF
input Current Vi = 492V, Vi =5V - - 500 pA
INTERNAL VOLTAGE REFERENCE
Zener Voltage Iz = 10mA 54 62 74 v
Zener Dynamic impedance I = 10mA, 20mA - 12 25 o
Zener Temperature Coefficient - 08 - mvFrC
REFERENCE INPUTS
Resistor Ladder impedance | | 650 | 1100 l 1550 | o)
DIGITAL INPUTS
Maximum Vy, LogicO All Digital Inputs (Note 4) - S 03x Vpp v
Maximum Vjy, Logic 1 All Digital Inputs (Note 4) 0.7x Vpp 3 - v
Digital input Current Except CLK, Vi = OV, 5V - # 35 pA
Digital Input Current CLK Only - 100 1200 pA
DIGITAL OUTPUTS
Digitat Output Tri-State Leakage Vour =0V, 5V o # 15 pA
Digital Ouiput Source Cument Vour = 46V 16 - - mA
Digital Output Sink Current Vour =0.4V 32 X - mA
TIMING CHARACTERISTICS
Auto Balance Time (§1) CA3306C 50 - P ns
CA3308, CA3306A a3 3 o
Sample Time (¢2) CA3306C (Note 4) 33 - 5000 ns
CA3308, CA330BA p7] - 5000 ns
Aperture Delay - 8 - ns
Aperture Jitter - 100 - PSp.p
Output Data Valid Delay (Tp) CA3306C - s S0 ns
CA3306, CAS306A - 30 40 ns
Output Data Hald Time (Tyy) (Note 4) 15 25 - 0s
Output Enable Time, (Tey) - 20 - ns
Output Disable Time (Tpg) - 15 - ns
POWER SUPPLY CHARACTERISTICS
Ipp Current, Refer fo Figure 4 CA3306C Continuous Conversion (Note 4) - 11 20 mA
CAZ306, CA3300A | . 14 2% mA
Inp Current Continuous ¢1 - 75 15 mA
NOTES:

1. OFFSET ERROR is the difference between the input voitage that causes the €0 to 01 output code transition and (Vgert - Vpere-)}128.

2. GAIN ERROR is the difference the input voltage that causes the 3F,4 to overfiow output code transftion and (Veer + - Vrer-) X 127/128.

3. The total input voltage range, set by Vrer+ and Vgee-, may be inthe range of 1to (Vpp + 1) V.
" 4. Parameter not tested, but guaranteed by design or characterization.
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Timing Waveforms
COMPARATOR DATA IS LATCHED / DECODED DATA IS SHIFTED TO CUTPUT REGISTERS

CLOCK IF
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FIGURE 1. INPUT-TO-OUTPUT
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MPEDANCE BIPEDANCE
BITS 16 DATA DATA DATA
— N
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IMPEDANCE
OF DATA DATA
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FIGURE 2. OUTPUT ENABLE

SAMPLE ENDS
cLock ¢z\ o1 62
To
% *
oUTPUT OLD DATA NEWDATA ~ ouTPUT  paTa X DATA +1 DATA
* ﬂ
FIGURE 3A. FIGURE 2B.

INVALID
OUTPUT OLD DATA X DATA DATA

FIGURE 3C.
FIGURE 3. PULSE MODE
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Typical Performance Curves
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FIGURE 9. TYPICAL AVERAGE INPUT CURRENT AS A FUNC-
TION OF INPUT VOLTAGE
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Typical Performance Curves (Continued)
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Typical Performance Curves (Continued)
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FIGURE 18. ENOB vs INPUT FREQUENCY
Pin Descriptions
PiN NUMBER
DP SoOIC NAME DESCRIPTION
1 1 B6 Bit 6, Output (MSB).
2 2 OF Owerflow, Outpul.
3 3,4 Vss Digital Ground.
4 S VZ Zener Reference Output.
S 8 CE2 Tri-State Qutput Enable input, Active Low. See Table 1.
6 7 CE1 Tri-State Output Enable Input, Active High. See Table 1.
7 8 CLK Clock Input.
8 9 Phase Sample clock phase control input. \WWhen PHASE is low, “Sample Unknown® occurs
when the clock is low and "Auto Batance” occurs when the clock is high (see text).
9 10 Virert Reference Voltage Posflive Input.
10 11 VRer- Reference Voitage Negative input.
11 12 Vin Analog Signal Input.
12 13,14 Vop Power Supply, +5V.
13 15 B1 Bit 1, Output (LSB).
14 16 B2 Bit 2, Output.
15 17 B3 Bit 3, Cutput.
16 18 REF(CTR) Reference Ladder Midpaint.
17 19 B4 Bit 4, Output.
18 20 BS Bit S, Cutput.
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TABLE 1. CHIP ENABLE TRUTH TABLE

CE1 CE2 B1-B§ OF
0 1 Valid Valid
1 1 Tri-State Valid
X (¢} Tri-State Tri-State
X = Don't care
TABLE 2. OUTPUT CODE TABLE
(NOTE 1) INPUT VOLTAGE BINARY OUTPUT CODE (LSB)
Veer Veer Veer  Vier
6.40 5.12 480 3.20 DECIMAL
CODE DESCRIPTION i\ (U3 (] ) OF B6 BS B4 B3 B2 B1 COUNT
Zero 0.00 000 000 000 (o] 0 0 0 (o] 0 0 0
1LSB 0.10 008 0075 005 (o] o o o] (o] 0 1 1
2188 020 016 015 0.10 0 (] 0 o o] 1 3] 2
112 Full Scale -1 LSB 3.10 248 2325 155 [0} (o} 1 1 1 1 1 31
1, Full Scale 320 25 24 10| 0 1 0 0 o o 0 32
112 Full Scale + 1 LSB 330 264 2475 1.65 o} 1 0 4] 0 Q 1 33
Full Scale - 1 LSB 620 495 465 3.10 (0] 1 1 1 1 1 ] a2
Fult Scale 6.30 504 4725 315 0 1 1 1 1 1 1 63
Overfiow 640 5.12 4.80 3.20 1 1 1 1 1 1 1 127

NOTE:

1. The voitages listed above are the ideal centers of each output code shown as a function of its associated reference voltage.
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Device Operation

A sequential parallel technique is used by the CA3306 con-
verter to obtain its high speed operation. The sequence con-
sists of the “Auto Balance® phase ¢1 and the “Sample
Unknown™ phase ¢2. (Refer to the circuit diagram.) Each
conversion takes one clock cycle.* With the phase control
low, the “Auto Balance® (¢1) occurs during the High period of
the clock cycle, and the “Sample Unknown” (¢2) occurs dur-
ing the low period of the clock cycle.

During the “Auto Balance® phase, a transmission-gate switch
is used to connect each of 64 commutating capacitors to
their associated ladder reference tap. Those tap voltages will
be as follows:

Vrap (N) =[(Vrer64) X N] - [Vrer(2 x 64)]
= Veerl(2N - 1)/126]

Where: Vpup (N) = reference ladder tap voitage at point N
Vrer = voltage across Vpeg-to Vgept
N = tap number {t through 64)

* This device requires only a single-phase clock The terminolagy of
$1 and ¢2 refers to the High and Low periods of the same clock.

The other side of the capacitor is connected to a single-
stage inverting amplifier whose output is shorted to its input
by a switch. This biases the amplifier at its infrinsic trip point,
which is approximately, {Vpp - Vss)2. The capacitors now
charge to their associated tap voltages, priming the circuit for
the next phase.

In the *Sample Unknown” phase, all ladder tap switches are
opened, the comparator amplifiers are no longer shorted,
and Vy is switched to all 64 capacitors. Since the other end
of the capacitor is now looking into an effectively open cir-
cuit, any voltage that differs from the previous tap voltage will
appear as a voltage shift at the comparator amplifiers. All
comparators whose tap voltages were lower than Vpy will
drive the comparator outputs to a “low” state. All compara-
tors whose tap voftages were higher than Vi will drive the
comparator outputs to a “high® state. A second, capacitor-
coupled, auto-zeroed amplifier further amplifies the outputs.

The status of all these comparator amplifiers are stored at the
end of this phase (¢2), by a secondary latching amplifier stage.
Once latched, the status of the 64 comparators is decoded by
a 64-bit 7-bit decode array and the results are clocked into a
storage register at the rising edge of the next ¢2.

A tri-state buffer is used at the output of the 7 storage regis-
ters which are controlied by two chip-enable signals. CET
will independently disable 81 through 86 when it is in a high
state. CE2 will independently disable B1 through B6 and the
OF buffers when it is in the low state (Table 1).

Ta facilitate usage of this device a phase-control input is pro-
vided which can effectively complement the clock as it enters
the chip. Also, an on-board zener is provided for use as a ref-
erence voltage.

Continuous Clock Operation

One complete conversion cycle can be traced through the
CA33086 via the following steps. (Refer o timing diagram, Fig-
ure 1.) With the phase control in a “High” state, the rising
edge of the clock input will start a "sample® phase. During this
entire “High" state of the clock, the 64 comparators will track
the input voltage and the 64 latches will frack the comparator
outputs. At the falling edge of the clock, after the specified
aperture delay, all 64 comparator cutputs are captured by the
64 lafches. This ends the “sample” phase and starts the “auto
balance” phase for the comparators. During this “Low” state
of the clock the output of the lafches propagates through the
decode array and a 7-bit code appears at the D inputs of the
output registers. On the next rising edge of the clock, this 7-
bit code is shifted into the output registers and appears with
time delay to as valid data at the output of the tri-state drivers.
This also marks the start of a new "sample” phase, thereby
repeating the conversion process for this next cycle.

Puise Mode Operation

For sampling high speed nonrecurrent or transient data, the
converter may be operated in a pulse mode in one of three
ways. The fastest method is to keep the converter in the
Sample Unknown phase, ¢2, during the standby state. The
device can now be pulsed through the Auto Balance phase
with a single pulse. The analog value is captured on the
leading edge of ¢1 and is transferred into the output registers
on the trailing edge of ¢1. We are now back in the standby
state, ¢2, and another conversion can be started, but not
later than Sps due to the eventuat droop of the commutating
capacitors. Another advantage of this method is that it has
the potential of having the lowest power drain. The larger the
time ratio between ¢2 and ¢1, the lower the power consump-
tion. (See Timing Waveform, Figure 3.)

The second method uses the Auto Balance phase, ¢1, as
the standby state. In this state the converter can stay indefi-
nitely waiting to start a conversion. A conversion is per-
formed by strobing the clock input with two ¢2 pulses. The
first putse starts a Sample Unknown phase and captures the
analog vaiue in the comparator latches on the trailing edge.
A second ¢2 pulse is needed to transfer the data into the out-
put registers. This occurs on the leading edge of the second
pulse. The conversion now takes slightly longer, but the rep-
efition rate may be as slow as desired. The disadvaniage to
this method is the higher device dissipation due to the low
ratio of ¢2 to ¢1. (See Timing Waveform, Figure 3B.)

For applications requiring both indefinite standby and lowest
power, standby can be in the ¢2 (Sample Unknown) state
with two ¢1 pulses to generate valid data {(see Figure 3C).
Valid data now appears two fult clock cycles after starting the
conversion process.

Analag Input Considerations

The CA3306 input terminal is characterized by a small
capacitance (see Specifications) and a small voltage-depen-
dent current (See Typical Performance Curves). The signal-
source impedance should be kept low, however, when oper-
ating the CA3306 at high clock rates.
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The CA3306 outputs a short (less than 10ns) current spike
of up to several mA amplitude {See Typical Performance
Curves) &t the beginning of the sample phase. (To a lesser
extent, a spike also appears at the beginning of auto bal-
ance.) The driving source must recover from the spike by the
end of the same phase, or a loss of accuracy will result.

A locally terminated 50€2 or 75Q source is generally suffi-
cient to drive the CA3306. If gain is required, a high speed,
fast settling operational amplifier, such as the HA-5033,
HA-2542, or HA5020 is recommended.

Digital Input And Output Interfacing

The two chip-enable and the phase-control inputs are stan-
dard CMOS units. They should be driven from less than 0.3
X Vpp to at least 0.7 x V. This can be done from 74HC
series CMOS (QMOS), TTL with pull-up resistors, or, if Vpp
is greater than the logic supply, open collector or open drain
drivers plus pull-ups. (See Figure 20.)

The clock input is more critical to timing variations, such as
o1 becoming too short, for instance. Pull-up resistors should
generally be avoided in favor of active drivers. The clock
input may be capacitively coupled, as it has an internal 50kQ
feedback resistor on the first buffer stage, and will seek its
own {rip point. A clock source of at least 1Vp.p is adequate,
but extremely non-symmetricat waveforms should be
avoided.

The output drivers have full rail-to-rail capability. If driving
CMOS systems with Vpp below the Vpp of the CA3306, a
CD74HCA4050 or CD74HC4049 should be used to step down
the voltage. if driving LSTTL systems, no step-down should
be necessary, as most LSTTLs will take input swings up fo
10Vio 15V.

Although the output drivers are capable of handling typical
data bus loading, the capacitor charging currents will pro-
duce local ground disturbances. For this reason, an extemal
bus driver is recommended.

Increased Accuracy

In most cases the accuracy of the CA3306 should be suffi-
cient without any adjustments. In applications where accu-
racy is of utmost importance, three adjustments can be
made to obftain befter accuracy, i.e., offset trim, gain frim,
and midpoint trim.

Offset Trim

In general offset comrection can be done in the preamp cir-
cuitry by introducing a DC shift to Vi or by the offset trim of
the operational amplifier. When this is not possible the Ve
input can be adjusted to produce an offset trim. The theoret-
icat input voltage to produce the first transition is 1/2 LSB.
The equation is as follows:

Vin (0 to 1 transition) = 1/, LSB = Vx{Vrep/B4)

= Vged128
if Vi for the first transition is less than the theoretical, then a
single-tum 50Q pot connected between Vgpee- and ground
will accomplish the adjustment. Set Vy to '/, LSB and trim
the pot until the 0 to 1 transition occurs.

if Vi for the first transition is greater than the theoretical,
then the 500 pot should be connected between Vggrand a
negative voltage of about 2 LSBs. The trim procedure is as
stated previously.

Gain Trim

In general the gain trim can also be done in the preamp cir-
cuitry by introducing a gain adjustment for the operational
amplifier. When this is not possible, then a gain adjustment
circuit should be made to adjust the reference voltage. To
perform this trim, Vyy should be set to the 63 to overflow tran-
sition. That voltage is /, LSB less than Vgee+ and is calcu-
lated as follows:

Vi (63 to 64 transition) = Vggr - VRee/128
= Vier(127/128)

To perform the gain frim,. first do the offset trim and then
apply the required Vyy for the 63 to overtiow transition. Now
adjust Vgept+ until that transition occurs on the outputs.

Midpoint Trim

The reference center (RC) is available to the user as the
midpoint of the resistor ladder. To trim the midpoint, the off-
set and gain frims should be done first. The thieoretical tran-

sition from count 31 to 32 occurs at 31 Y, LSBs. That
voltage is as follows:

Vpg (31 to 32 transition) = 31.5 (Vres/64)
= Vigep(63/128)

An adjustable voltage follower can be connected to the RC
pin or a 2k pot can be connected between Vgept and Ve
with the wiper connected to RC. Set Vyy to the 31 to 32 tran-
sition voltage, then adjust the voltage follower or the pot until
the transition occurs on the output bits.

The Reference Center point can also be used to create
unique transfer functions. The user must remember, however,
that there is approximately 120Q in series with the RC pin.

Applications
7-Bit Resolution

To obtain 7-bit resolution, two CA3306s can be wired
together. Necessary ingredients include an open-ended lad-
der network, an overtiow indicator, tri-state outputs, and
chip-enabler controls - all of which are available on the
CA3306.

The first step for cannecting a 7-bit circuit is to totem-pole
the ladder networks, as illustrated in Figure 17. Since the
absolute resistance value of each ladder may vary, extemal
trim of the mid-reference voltage may be required.

The overflow output of the lower device now becomes the
seventh bit. When it goes high, all counts must come from
the upper device. When it goes low, all counts must come
from the lower device. This is done simply by connecting the
lower overflow signal to the CE1 contro! of the lower AD
converter and the CE2 control of the upper A/D converter.
The tri-state outputs of the two devices (bits 1 through 6) are
now connected in parallel to complete the circuitry.
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Doubled Sampling Speed

The phase control and both positive and negative true chip
enables allow the parallel connection of two CA3306s to
double the sampling speed. Figure 18 shows this configura-
tion. One converter samples on the positive phase of the
clock, and the second on the negative. The outputs are aiso
alternately enabled. Care should be taken o provide a near
square-wave clock it operating at close to the maximum
clock speed for the devices.

8-Bit to 12-Bit Conversion Techniques

To obtain 8-bit to 12-bit resolution and accuracy, use a feed-
forward conversion technique. Two A/D converters will be
needed to convert up to 11 bits; three A/D converters to con-
vert 12 bits. The high speed of the CA3306 allows 12-bit
conversions in the 500ns to 900ns range.

The circuit diagram of a high-speed 12-bit A/D converter is
shown in Figure 19. In the feed-forward conversion method
two sequential conversions are made. Converter A first does
a coarse conversion to 6 bits. The output is applied to a 6-bit
D/A converter whose accuracy level is good to 12 bits. The
D/A converter output is then subtracted from the input voit-
age, multiplied by 32, and then converted by a second flash
AD converter, which is connected in a 7-bit configuration.
The answers from the first and second conversions are
added together with bit 1 of the first conversion overtapping
bit 7 of the second conversion.

When using this method, take care that
- The linearity of the first converter is better than '5, LSB.

« An offset bias of 1 LSB (1/64) Is subtracted from the first
conversion since the second converter is unipolar.

* The D/A convertter and its reference are accurate to the
total number of bits desired for the final conversion (the A/D
converter need only be accurate to 6 bits).

The first converter can be offset-biased by adding a 200
resistor at the bottomn of the ladder and increasing the refer-
ence voltage by 1 LSB. if 2 6.4V reference is used in the sys-
tem, for example, then the first CA3306 will require a 6.5V
reference.

Definitions
Dynamic Performance Definitions

Fast Fourier Transform (FFT) techniques are used to evaluate
the dynamic performance of the converter. A low distortion
sine wave is applied to the input, it is sampled, and the output
is stored in RAM. The data is then transformed into the fre-
quency domain with a 4096 point FFT and anealyzed to evalu-
ate the dynamic performance of the A/D. The sine wave input
to the part is -0.5dB down from fuliscale for all these tests.

Signal-to-Noise (SNR}

SNR is the measured RMS signal to RMS noise at a speci-
fied input and sampling frequency. The noise is the RMS
sum of all of the spectral components except the fundamen-
tal and the first five harmonics.

Signal-to-Noise + Distortion Ratio (SINAD)

SINAD is the measured RMS signal to RMS sum of all other
spectral components below the Nyquist frequency excluding DC.
Effective Number of Bits (ENOB)

The effective number of bits (ENOB) is derived from the
SINAD data. ENOB is calculated from:

ENOB = (SINAD - 1.76 + Voorp)6.02
where: VCORR =0.5dB
Total Harmonic Distortion (THD)

THD is the ratio of the RMS sum of the first 5 harmonic com-
ponents to the RMS value of the measured input signat.

Operating and Handling Considerations

1. Handling

All inputs and outputs of Harris CMOS devices have a net-
work for electrostatic protection during handling. Recom-
mended handling practices for CMOS devices are described
in ANB525. “Guide to Befter Handling and Operation of
CMOS Integrated Circuits.”

2. Operating

Operating Voltage

During operation near the maximum supply voltage timit,
care should be taken to avoid or suppress power supply
tumm-on and tumn-off transients, power supply ripple, or

ground noise; any of these conditions must not cause Vg -
Vgg to exceed the absolute maximum rating.

input Signals

To prevent damage to the input protection circuit, input sig-
nals should never be greater than Vpp nor less than Vgg.
Input currents must not exceed 20mA even when the power
supply is off. The zener {pin 4) is the only terminal allowed to
exceed Vpp.

Unused Inputs

A connection must be provided at every input terminal. All
unused input terminals must be connected to either Vpp or
Vss, whichever is appropriate.

Output Short Circuits

Shorting of outputs to Vpp or Vgg may damage CMOS
devices by exceeding the maximum device dissipation.
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Application Circuits
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FIGURE 17. TYPICAL CA3306 7-BIT RESOLUTION CONFIGURATION
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Application Circuits (Continued)
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FIGURE 18. TYPICAL CA3306 6-BIT RESOLUTION CONFIGURATION WITH DOUBLE SAMPLING RATE CAPABILITY
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Application Circuits (Continued)
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FIGURE 20. 5V LOGIC INTERFACE CIRCUIT FOR Vpp > 5.5V
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