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ABSTRACT

This thesis presents a Semi Automatic Machine Arm Controlled by Computer. The

Machine Arm controllable consist of base part, shoulder part, elbow part, end effector and finger.

It is free control each a part. Using computer controlled by Visual Basic Program. The Machine

Arm is each a part, they are controlled by direct current motor and stepping motor. The

experimentation of each a part’s motion can feed degree value, press keyboard and click mouse.

It is useful for educational and efficiency development later.
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2.8.3 suulav3a (Hybrid Stepping Motor)
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2.9.2 uwwumlag (Two Phase Excitation)

Phase 3

Phase 4

‘]J‘ﬁ 2.16 ﬂ"l'iVlN']uLL‘U‘UlWﬂﬂ

o T v o o g 1 = o w
‘Vl’]ﬂ’]ﬁﬂ'lﬂﬂigl!ﬁiﬁa'ﬁﬂﬁ')u’llﬂuﬂ‘] [FYINIU[Y

o v ¢
2.10 M3nuANNIIIINIHvesaiafilsnalaes

2.10.1 l!‘lJ‘Ug‘lJﬁJﬂ (Open Loop)

A

Logic sequencer Amplifier | Motor

'Y VN

310 2.17 msaruquuuugilitla

[

AAMINIUAINE Tumsaaugull &t

1) MAdaReeaaUd Yy

szinthilunsGeesidudyaanadienilddumdudaeme s ¥ifams
mufideems Tnge19a2191191n2995159A5502 (Logic Eletronics) A199) 131 Wawaod (Flip
Flop), @030AN (Logic Gate) iudu uanuuitisndel9vuaodszuranalsznm
Iy Tas T)siwaiaes (Microprocessor), 11 1asnat Insames (Microcontroller) H3onou1n0T

! Y o 9 o dy £ [ Y1 =
aIUYANR (Personal Computer) “lwmmiﬁ'inmﬂuanmunmeuum Gﬁdﬂizﬁﬂﬂﬂﬂ%ﬂ‘lmmzu

ANNGIBINTIDINIINTAS19INNIIFINTINNY



19

2) MAvENEIT YR I
d‘ LY - = o w v A o‘ [} o @ L4
ioannduanunoonuniniessesdsuwadiaii luausoezin lldunemes
A= ] v - ' '
hlanuasamInszuageq 16 SedesldrneslunsveenszualdiylSaiiuinwefioy
MsaTuNewes 18 2eesntenlFlunsiunemeds 2 sila Ao
2.1) 2905V AL (Unipolar Drive Circuit)
Y] & { a [ I~ ay o 1 1 I~
astuTaetenldiumallsemesuuuml smanudumuiman 1a(vR)
9 a -4 I~ v a a) [ ] o
lngldnaudmnes  (Transistor)  Suddladladyanalinssualnanse'lulna luds
@ o Y o U a ya v A o Y a A o
madnh Tasdhmsnenssuanviud  (Base) IRimiganefiszildniudanosoud
o 1 4 v aa I'd 4
(Satuate) vz lvtiinszua luariuunoamames (Collector) lifsu18Tamos (Emitter) 1o
[l [ v o ~ a LAY Py d’l [ ~ 1
i ldaaadni Tuvasinsmdamesagluanizduditiussdu llfhianasouvaainny
a [ dy [ 3 [ ¥ dy 9) s [} e o ya
adszunansedullides 2995 eetiuumasae idesszdestion luunpuneei 19y

aszua Ivarkualadninduntanaeanimu la Ao

VS=I(7‘+R) 2.1)
W Vs =ausssu IWihaeaunasens (ol
I = AINTTUAGIGANUARIANY 1A (Ampere)
v = anugmumulualadnii Q)
R = ANMNMIUNIUFIITANTLLI (Resistance)
Vee
(@)
|
—
| I
IC‘ ‘ i \ D
L \
é N
‘,,, J
Rb
—W—H g
et
Ib ‘

A o ]
;nJ‘n 2.18 29FVUNTSUFUVUVIUAYT



20

2 1 Yo [ o v a 4 o J Ao
Wenganenszua linuvuuanszi ldiniudawes lushnszuauanseuanselva
] [] Y v A w d' wa d‘ o
Muvaala luaansanga lna 18 luiudisiule esenaaautifnnumiienit (nductance)
o Y a i o [ ] 1 4 aa o
luvaaia dldinamsmiieniuseaulifhanaseusznineneamamesiazu1dinmes
a 4 a I o o Y a Jd a Y
YBINIIUTANDS nanszua Iatlusiwaumnni linaudamesidonie'ld s1a1u150
v
[ o 1 a 4 o
PYostunis Inavesnszuadiuiimiunsudaaeildlaonisuiinszualdlvalylusn
a £ ' { ' . : X & o
NANIMHY  9INN150D2995N58091  Free Wheeling Circuit  %9919152noud1062
AN AU uaz lalon (Diode) o l¥nszua Inaru lafismamen
2.2) 195UV ERIV? (Bipolar Drive Circuit)
@ 5/] a Y 4 [} 3 a 9 a 4
21stuaesvten it vyemesuuuumana1stazuuy lavsaldnsusaines

o o a J o & Ao T & 1o
AIUAN 4 A7 Tﬂﬂ“lummzmmummcmmm%mﬂszuﬁﬁmﬂ °lummzmmwm'lummzuﬁ

U

[ ]
o

=) ) ) ﬂ/ = ﬂ’
M ldnamsvesnszuaioe lmaruvaataiinemensdudy Tasvaziniudames Q1
o ) Y (] a 9 0 d'l
uar Q4 inszuavzi M unszua wadiuvaalnlunanisandgielde  deuuile
a 4 o 9 Y v @ o dy
NN Q2 uag Q3 thnszuathensuaaz lwaninvn lidde ualunmsduvewmesuuuil
v kY
szdosldunasaie lnudanssthudy

+Vce o ° ®
Ql Q3
Vil GDDI D3 (D Vb3

Q4

Vb2 ! ;) Vb4
P () D2 D4<

-Vce o

(M) Q2 1az Q3 UINTZLLE

+Vee ..

Q
Q3
Vbl QD . D3<D ®_~ Vb3
R
b2
bl GD D2 D4<D

-Vce

(¥) Q1 uay Q4 vnszua

1 v
310 2.19 2 tUnsZUALIL AR I



21
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2) HUDINAN (Incremental Encoder)
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2.17 srwazaamsnaululviva SPP

A @ 1% o
AN 2.1 AaNHUSUDIVT ﬂJﬁy'lm‘U@ﬁWf]ﬁWUu’]ualUIﬁilﬂ SPP

Pin NO.(D-Type25) SPP Signal Direction Register Hardware Inverted
1 NStrobe Out Control.0 Yes
2-9 Data 0-7 In-Out Data No
10 NAck In Status.6 No
11 Busy In Status.7 Yes
12 Paper-Out In Status.5 No
13 Select In Status.4 No
14 NAuto-Linefeed In-Out Control.1 Yes
1§ NError In Status.3 No
16 Ninitialize In-Out Control.2 No
17 NSelect-Printer In-Out Control.3 Yes
18-25 Ground Gnd No

2.17.1 YumpumMsastoyavas SPP Inum
(?JI 1 Aa 4 . Y i 1 &
1) AR IANABS AILIAN (Set Control Register) 1Hoglulnunasdoya
2) dedioya liinesndoya
i o v oA ] 4 v
3) asvi1Unsainwuendsagnse li sevuglnsaimeuendig
4) deadganaalasihilu o iellumsvenlignsalmeuensudeyal

5) s0U3zIn 5 U ﬂwﬂﬁudaﬁﬂgﬂgmﬁimﬂﬂﬁmﬂu 1
2.17.2 fumeums¥udeyaves sPp Tnua
D) meisamesauguldedlyTnuasudeya
2) asavginsalnmenenisegnie lisesugilnsainuendi
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2.17.3 S18azUAS ININD5VDI SPP

A = aa J
AINN 2.2 F190LDYATITLNDIUDY SPP

Base Address 378H
LTP1: Status Address 379H
Control Address | 37AH
Base Address 278H
LTP 2 Status Address 279H
Control Address | 27AH
masii 2.3 Seyaismnosvemesadeya
Address Name Read/Write Bit No. Properties Pin
Bit 7 Data 7 9
Bit6 Data 6 8
Bit5 Data 5 7
Bit4 Data 4 6
Base + 0 Data Port Read/Write
Bit3 Data 3 5
Bit?2 Data 2 4
Bit 1 Data 1 3
Bit0 Data 0 2
maadi 2.4 Yoyaidamosvomoinaniue
Address Name Read/Write Bit No. Properties Pin
Bit 7 Busy 11
Bit6 Ack 10
Base +1 Status Port Read Only
Bit 5 Paper Out 12
Bit 4 Select In 13
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M3199 2.4 (719)

Address Name Read/Write Bit No. Properties Pin
Bit3 Error 15
Bit 2 IRQ =
Base +1 Status Port Read Only
Bit 1 Reserved -
Bit 0 Reserved -
ci v sHAa 4 J
MINN 2.5 magaﬁmmwmwammmu
Address Name Read/Write Bit No. Properties Pin
Bit 7 Unused -
Bit 6 Unused -
Bit 5 Enable bi-directional -
port
Bit4 Enable IRQ Via Ack —
Base + 2 | Control Port | Read/Write
Link
Bit3 Select Printer 17
Bit 2 Initialize Printer (reset) 16
Bit 1 Auto Linefeed 14
Bit 0 Strobe 1

2.18 S1gazRsalumsiaulviva EPP

A15197 2.6 MITARUNUIV1V09 11 UA EPP

Pin

EPP Signal

Direction

Register

Function

Hardware Inverted

1 NWrite

Out

Control

dyauuenNanIuEN

Port 925Uv3 od9doya

Yes
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M 35199 2.6 (710)

Pin EPP Signal | Direction | Register Function Hardware
Inverted
2-9 Data 0-7 In-Out Data Data bus Bi-direction No
10 Int In Status.6 Interrupe Line
(vouy weﬁyu) No
11 Wait In Status.7 | dayanauenaNUNS 0N Yes
yosgilnsaimeuen
12 Spare In Status.5 Not used No
13 Spare In Status.4 Not used No
14 Ndata In-Out Control. | Data Transfer when low Yes
Strobe 1
15 Spare In Status.3 Not used No
16 NReset In-Out Control. | Address Transfer when Yes
2 low
18-25 Ground Gnd Ground No
2.18.1 1802 108A3VAIND3 VDI EPP
A1319# 2.7 Soeinosues Tnun EPP
Address Port Name Read/Write
Base+0 Data Port (SPP) Write
Base+1 Status Port (SPP) Read
Base+2 Control Port (SPP) Write
Base+3 Address Port (EPP) Read/Write
Base+4 Data Port (EPP) Read/Write
Base+5 Undefined (16/32 bit Trandfer) -
Base+6 Undefined (32 bit Transfer) -
Base+7 Undefined (32 bit Transfer) -
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3.1 M58NUUVAIY Hardware
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Dim chka As Integer
Dim NumBot As Integer
Dim bup As Integer
Dim bdw As Integer
Dim armUp As Integer
Dim armDw As Integer
Dim lekUp As Integer
Dim lekDw As Integer
Private Sub Commandl0_ Click()

Oout &H378, 32 !
End Sub

Private Sub Commandll Click()
Oout &H378, 16
End Sub

Private Sub Commandl2 Click()
AutoStartAl False
AutoStartA2l False
AutoStartAll False
AutoStartA2 False
AutoStartA3 False
AutoStartFloor False
AutoStartKeep False

End Sub

Private Sub. Commandl3 Click()

'start
AutoStartFloor True
AutoStartAl True
AutoStartA2 True

AutoStartA2l1 True
AutoStartAll True
AutoStartA3 True
AutoStartKeep True
"end

AutoStartAl False
AutoStartA2 False
AutoStartA2l False
AutoStartAll False
AutoStartA3 False
AutoStartFloor False
AutoStartKeep False
End Sub

Private Sub Commandl5 Click()

Dim c

Dim ChkLoopUp, ChkLoopDown As Long
Dim MoveTo As Integer
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c = 0.5
If Trim(Text4.Text) = "" Then
MoveTo = 0
Else
MoveTo = Val (Textd.Text)
End If
ChkLoop = MoveTo / c
If ChkLoop > 140 Then
ChkLoop = 140
End If
If MoveTo > 70 Then
MsgBox "You not input over value 70 ", 16
Exit Sub
End If

CurAl = CurAl + ChkLoop
'loop down
If ChkLoop <> 0 Then
For i = 0 To ChkLoop
If bdw < 4 Then

bdw = 7

ElseIf bdw > 7-Then
bdw = 4

End If

Out &H378, bdw

bdw = bdw +
For 3 = 0 To 700000
Next j
Next i
End I
'loop Up
If Trim (RektIAext) ="\ Cphen
MoveTo = 0
Else
MoveTo = Val (Text3.Text)
End If

ChkLoop = MoveTo / c
If ChkLoop > 140 Then
ChkLoop = 140

End If

If MoveTo > 70 Then
MsgBox "You not input over value 70 ", 16
Exit Sub
End If

CurAl = CurAl - ChkLoop
If ChkLoop <> 0 Then
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For 1 = 0 To ChkLoop
If bup < 4 Then

bup = 7

ElseIf bup > 7 Then
bup = 4

End If

Out &H378, bup
bup = bup - 1
For j = 0 To 1300000
Next j
Next i
End If
End Sub
Private Sub Commandlé Click()
Dim ¢
Dim ChkLoopUp, ChkLoopDown As Long
Dim MoveTo As Integer
c = 0.391304

If Trig(TeXL2. Texe )2 //Theh
MoveTo = 0
Else
MoveTo = Val (Text2.Text)
End If

ChkLoop = MoveTo / c
If ChkLoop > 230 Then
ChkLoop = 230

End If

If MoveTo > 90 Then
MsgBox "You not input over wvalue 90 ", 16
Exit Sub

End If

CurFloor = CurFloor + ChkLoop
'loop right
If ChkLoop <> 0 Then
For i = 0 To ChkLoop
I1f ehkd < 0 ThHen

chka = 3

ElseIf chka > 3 Then
chka = 0

End If

Out &H378, chka
chka = chka -1
For j = 0 To 700000
Next j
Next i
End If
'loop Left
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If Trim(Textl.Text) = "" Then
MoveTo = 0
Else
MoveTo = Val (Textl.Text)
End If

ChkLoop = MoveTo / c
If ChkLoop > 230 Then
ChkLoop = 230

End If

If MoveTo > 90 Then
MsgBox "You not input over value 90 ", 16
Exit Sub

End If

CurFloor = CurFloor + ChkLoop
If ChkLoop <> 0 Then
For i = 0 To ChkLoop
If chka < 0 Then
chka = 3
Elge bischka-\> 3 EREd Lf
Out &H378, chka
chka = chka + 1
For j = 0 To 700000
Nek &=
Next i
End If
End Sub

Private Sub Commandl7_Click ()

Dim ¢ As Long

Dim ChkLoopUp, ChkLoopDown As Long
Dim MoveTo As Integer

c = 0.2541
If Trim(TextBw *exty sV &, Then:
MoveTo = Ohen
chka = 0
Else
MoveTo = Val (Text8.Text)
End If

ChkLoop = MoveTo / 0.2541
If ChkLoop > 117 Then
ChkLoop = 117
End If




85

If MoveTo > 30 Then
MsgBox "You not input over wvalue 30 ", 16
Exit Sub
End If
CurA3 = CurA3 + ChkLoop
'loop down
If ChkLoop <> 0 Then
For i = 0 To ChkLoop
If lekDw < 12 Then

lekDw = 15

ElseIf lekDw > 15 Then
lekDw = 12

End If

Out &H378, lekDw
lekDw = lekDw + 1
For 7 = 0 To 700000
Next j
Next 1
End If
'loop Up
If Trinm(TextlPhewtl, \=2"/ Eaen
MoveTo = 0
Else
MoveTo = Val (Text7.Text)
End If
ChkLoop = MoveTo / 0.2541
If ChkLoop > 117 Then
ChkLoop = 117
End ¥ §

If MoveTo > 30 Then
MsgBox "You not input over value 30 ", 16
Exit Sub
End If

CurA3 = CurA3 - ChkLoop
If ChkLoop <> 0 Then
For 1 = 0 To ChkLoop
If lekUp < 12 Then

lekUp = 15

ElseIf lekUp > 15 Then
lekUp = 12

End If

Out &H378, 1lekUp
lekUp = lekUp - 1
For j = 0 To 700000
Next j

Next i
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End If
End Sub

Private Sub Commandl8 Click()
Dim ChkLoop As Integer
! For i = 0 To 10
Out &H378, 16
' Next i
End Sub

Private Sub Commandl9 Click()
Dim c
Dim ChkLoopUp, ChkLoopDown As Long
Dim MoveTo As Integer
c = 0.461538

If Trim(Text6.Text) = """ Then
MoveTo = 0
Else
MoveTo = Val (Text6.Text)
End If

ChkLoop = MoveTo / c
If ChkLoop > 65 Then
ChkLoop = 65

End If

If MoveTo > 30 Then
MsgBox "You not input over value 30 ", 16
Exif Sub
End ¥ X
CurA2 = CurA2 + ChkLoop
"loop down
If ChkLoop <> 0 Then
For i = 0 To ChkLoop
If armDw < 8 Then
armbw = 11
ElseIf armDw > 11 Then
armDw = 8

End If
Out &H378, armDw
armDw = armDw - 1

For j = 0 To 700000
Next j
Next 1
End If

'loop Up

If Trim(Textb.Text) = "" Then
MoveTo = 0

Else
MoveTo = Val (Text5.Text)
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End If

ChkLoop = MoveTo / c
If ChkLoop > 65 Then
ChkLoop = 65

End If

If MoveTo > 30 Then
MsgBox "You not input over value 30 ", 16
Exit Sub

End If

CurA2 = CurA2 - ChkLoop
If ChkLoop <> 0 Then
For i = 0 To ChkLoop
If armUp < 8 Then

armUp =-11

ElseIf armUp > 11 Then
armUp = 8

End If

Out &H378, armUp

armUp = armUp + 1

For j = 0 To 900000

Next j

Next i
End If

End Sub

Private Sub Command2 Click()
! NumBot = 0
NumBot = NumBot + 1
'For i = RTBoWAL (Tex DLeHT Y] Q

! chka = 0
If bup < 4 Then
bup = 7
ElseIf bup > 7 Then
bup = 4
End If

Out &H378, bup
bup = bup - 1

CurAll = CurAll -1
PointStop = bup
End Sub
Private Sub Command20 Click()
End
End Sub
Private Sub Command3 Click()
NumBot = NumBot + 1
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If bdw < 4 Then

bdw = 7

ElselIf bdw > 7 Then
bdw = 4

End If

Out &H378, bdw
bdw = bdw + 1

CurAll = CurAll + 1
PointStop = bup
End Sub
Private Sub Command4 Click()
: NumBot = 0
NumBot = NumBot + 1
If chka < 0 Then

chka = 3
Elself chka > 3 Then
chka = 0
End If
Out &H378, chka
chka = chka + 1
CuPfledir ErCUNELO0S =i
PointStop = chka
End Sub

Private Sub Command5 Click()
! NumBot = 0
NumBot = NumBot + 1

If chka < 0 Then

chka = 3

ElseIf chka > 3 Then
chka = 0

End If

Out &H378, chka
chka = chka - 1
CurFloor = CurFloor + 1
PointStop = chka

End Sub

Private Sub Command6 Click ()
NumBot = NumBot + 1

If lekUp < 12 Then

lekUp = 15

ElseIf lekUp > 15 Then
lekUp = 12

End If

Out &H378, lekUp
lekUp = lekUp - 1

CurA31l = CurA3l -1
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PointStop = lekUp
End Sub
Private Sub Command7 Click()
NumBot = NumBot + 1

If lekDw < 12 Then

lekDw = 15

ElseIf lekDw > 15 Then
lekDw = 12

End If

Out &H378, lekDw

lekDw = lekDw + 1

CurA31 = CurA3l + 1
'PointStop = lekDw

End Sub

Private Sub Command8 Click()
! NumBot = 0
NumBot = NumBot + 1

If armUp < 8 Then

armUp = 11

ElseIf armUp > 11 Then
armUp = 8

End If

Out &H378, armUp
armUp. = armUp +. 1

CurA2l1 = CurA2l1 -1
PointStop = armUp

End Sub
Private Sub Command9 Click()
! NumBot = 0

NumBot = NumBot + 1

If armDw < 8 Then
armDw = 11
ElseIf armDw > 11 Then
armDw = 8
End ‘Tf

Out &H378, armDw
armDw = armDw - 1
CurA2l1 = CurA21 + 1
PointStop = armDw
End Sub
Private Sub Form Load()
NumBot = -1
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bup =
bdw
End Sub
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Order this document by ULN2803/D

@ MOTOROLA

Octal High Voltage,
High Current Darlington
Transistor Arrays

The eight NPN Darlington connected transistors in this family of arrays
are ideally suited for interfacing between low logic level digital circuitry (such
as TTL, CMOS or PMOS/NMOS) and the higher current/voltage
requirements of lamps, relays, printer hammers or other similar loads for a
broad range of computer, industrial, and consumer applications. All devices
feature open—collector outputs and free wheeling clamp diodes for transient
suppression.

The ULN2803 is designed to be compatible with standard TTL families
while the ULN2804 is optimized for 6 to 15 volt high level CMOS or PMOS.

MAXIMUM RATINGS (Tp = 25°C and rating apply to any one device in the
package, unless otherwise noted.)

ULN2803
ULN2804

OCTAL PERIPHERAL
DRIVER ARRAYS

SEMICONDUCTOR
TECHNICAL DATA

Rating Symbol Value Unit
Output Voltage Vo 50 \Y
Input Voltage (Except ULN2801) Vi 30 v A SUFFIX
PLASTIC PACKAGE

Collector Current ~ Continuous ic 500 mA CASE 707

Base Current — Continuous ig 25 mA

Operating Ambient Temperature Range TA 0to+70 °C

Storage Temperature Range Tstg -55 to +150 °C

Junction Temperature T 125 oC PIN CONNECTIONS
RgJA = 55°CW
Do 1ot exceed maximum current limil per driver. g,

ORDERING INFORMATION

Characteristics
3 Operating
input Temperature
Device Compatibility Vge(Max)ig(Max) Range
ULNZ2B0O3A | TTL, 5.0 VCMOS B ¥
ULN2804A | 61015V CMOS, pMos | <0 V/S00MA | Ta=0t0+70°C

g
t"—-l
[

=l = 5 E EEE S E
B R E B B = E




ULN2803 ULN2804
ELECTRICAL CHARACTERISTICS (T = 25°C, unless otherwise noted)

Characteristic Symboit Min Typ Max Unit
Output Leakage Current (Figure 1) ICEX HA
(Vo =50V, TaA = +70°C) All Types - - 100
(VO =50V, T = +25°C) All Types - B 50
(Vo =50V, Ta =+70°C, V| =6.0V) ULN2802 - - 500
(VO =50V, TA=+70°C, V; = 1.0V) ULN2804 - - 500
Collector-Emitter Saturation Voltage (Figure 2) VCE(sat) v
{ic =350 mA, ig = 500 pA) All Types - 1.1 1.6
{ic = 200 mA, Ig = 350 pA) All Types - 0.95 1.3
{Ic = 100 mA, Ig = 250 pA} All Types - 0.85 14
Input Current — On Condition (Figure 4) ligon) mA
{Vi=17V) ULN2802 - 0.82 1.25
(V}=3.85V) ULN2803 - 0.93 1.35
(V1=5.0V) ULN2804 = 0.35 0.5
Vi=12V) ULN2804 - 1.0 145
Input Voltage — On Condition (Figure 5) Vi(on) v
(Ve =2.0 V. I = 300 mA) ULN2802 = B 13
(VCE = 2.0V, Ig = 200 mA) ULN2803 - - 2.4
(VCE =20V, Ig = 250 mA) ULN2803 - - 27
(VCE =20V, Ig =300 mA) ULN2803 & s 3.0
(VCE=20V, Ic=125mA) ULN2804 - = 5.0
(VCE = 2.0V, Ig =200 mA) ULN2804 — - 8.0
(VCE = 2.0V, Ig =275 mA) ULN2804 - - 7.0
(VCE = 2.0V, Ig = 350 mA) ULN2804 - - 8.0
input Current — Off Condition (Figure 3) All Types (o)) 50 100 - pA
(ic =500 pA, Ta = +70°C)
DC Current Gain (Figure 2) ULN2801 hFe 1000 - - -
(VCe=2.0V, Ic = 350 mA)
Input Capacitance G - 15 25 pF
Tum~On Delay Time ton - 0.25 1.0 us
(50% Ej to 50% EQ)
Turm-Off Delay Time toff - 0.25 1.0 us
(50% Ej to 50% EQ)
Clamp Diode Leakage Current (Figure 6) TA = +25°C IR - - 50 pA
(VR=50V) TA =+470°C 100
Clamp Diode Forward Voltage (Figure 7) VE - 1.5 2.0 v

(Ig = 350 mA)




ULN2803 ULN2804
ELECTRICAL CHARACTERISTICS (Tp = 25°C, unless otherwiss noted)

Characteristic Symbol Min Typ Max Unit
Output Leakage Current (Figure 1) IcEX PA
(VO =50V, To =+70°C) All Types - - 100
(VO =50V, Tp = +25°C) All Types - - 50
(Vo =50V, T =+70°C, Vi =6.0V) ULN2802 - - 500
(Vo =50V, TA=+70°C, V}=1.0V) ULN2804 - - 500
Collector-Emitter Saturation Voltage (Figure 2) VCE(sat) v
(Ic = 350 mA, Ig = 500 pA) All Types = 1.1 1.6
(ic =200 mA, Ig = 350 pA) All Types - 0.95 13
(ic =100 mA, Ig = 250 pA) All Types - 0.85 1.1
{nput Current - On Condition (Figure 4) li(on) mA
vV =17V) ULN2802 - 0.82 1.25
(Vi=3.85V) ULN2803 - 0.93 1.35
M=50V) ULN2804 - 0.35 0.5
Vi=12V) ULN2804 - 1.0 1.45
input Voltage — On Condition (Figure 5) Vi(on) v
(VCe=2.0V, Ig =300 mA) ULN2802 - - 13
(VCe =2.0V, I =200 mA) ULN2803 - - 24
(VGE = 2.0V, Ig = 250 mA) ULN2803 - - 2.7
(VCE =2.0V, I¢ = 300 mA) ULN2803 - - 3.0
(VCE=2.0V, I¢c =125 mA) ULN2804 - = 50
(VCE=2.0V, Ic =200 mA) ULN2804 - - 6.0
(VCE=2.0V, Ic=275mA) ULN2804 - - 7.0
(Ve =2.0V, Ic = 350 mA) ULN2804 - - 8.0
Input Current — Off Condition {Figure 3) All Types Ii{olfy 50 100 - HA
(I =500 pA, Tp = +70°C)
DC Current Gain (Figure 2) ULN2801 hFE 1000 - - -
(VeE = 2.0V, Ig = 350 mA)
input Capacitance C - 15 25 pF
Tum—-On Delay Time ton - 0.25 1.0
(50% E; to 50% Eq)
Tum-Off Delay Time toff - 0.25 1.0 us
(50% E; to 50% EQ)
Clamp Diode Leakage Current (Figure 6) TA=+25°C IR - - 50 pA
(VR=50V) TA=+470°C 100
Clamp Diode Forward Voltage (Figure 7) Vg - 15 20 v

{If = 350 mA)




Ic. COLLECTOR CURRENT (mA)

Iy, INPUT CURRENT (ma)

Saturation Voitage Input Current
0 /4 £
= 600
A g
Al Types / 3 Al Types /
400 7 & 400 A
, : Ve
—d
-ed
/] L o
—iZ 6 =
0.5 1.0 3.5 20 0 200 400 600 800
VCE(sat). SATURATION VOLTAGE (V) 1N, INPUT CURRENT (uA)
Input Characteristics
Figure 10. ULN2803 input Current Figure 11. ULN2804 Input Current
versus input Voltage versus input Voltage
20 20
i o 36
-4
1 &
Pl ?; 10
1.0 b
/
— |
05 Z 05
1 |
0
25 3.0 35 40 45 50 55 6.0 5.0 6.0 70 80 9.0 10 1 12 13
ViN. INPUT VOLTAGE (V) Vin, INPUT VOLTAGE (V)
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ULN2803 ULN2804

TYPICAL CHARACTERISTIC CURVES — Tp = 25°C, unless otherwise noted
Output Characteristics

Figure 8. Output Current versus Figure 9. Output Current versus

Figure 12. Representative Schematic Diagrams

1/8 ULN2803 178 ULN2804
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ULN2803 ULN2804

OUTLINE DIMENSIONS

ADANAANNN
18 1

D
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LUUUUUUUUU

= A >

A SUFFIX
PLASTIC PACKAGE
CASE 707-02
ISSUEC NOTES:

1. POSIMONAL TOLERANCE OF LEADS (D),
SHALL BE WITHIN 0.25 {0.010] AT MAXiMLM
MATERIAL CONDITION, IN RELATION TO
SEATING PLANE AND EACH OTHER

2 DIMENSION 1, YO CENTER OF LEADS WHEN
FORMED PARALLEL.

3, DIMENSION 8 DOES NOT INCLUDE MOLD
FLASK,

WILUMETERS | INCHES

om MAX
L A 0915
B | 510 | 660 | 0245 | gm
c 356 457 140 | 0480

2] 035 058 014 | 08
F 1 9271 178 | 0080 ] 0570

L 455 0.1

H 102 52 | 0040 | DD6C

wf M Y 620 | 030 | a0ee | aotz
282 | 343 1015 | 0335
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