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Abstract

This thesis presents the design of two dimensional linear motion control system. The
designing procedures are divided into 3 parts. The first part is mechanical design which consists
of the mechanical structure made by aluminium profiles, linear guides and grips to grip all
mechanical structure together. The second part is stepping motor driver circuit design and the
third part is computer interfacing program development.

The purpose of this project is to produce the prototype of two dimensional linear motion
control system for the liquid dispensing and suction tool in isolating blood cells used in hospitals.
This linear motion system can be simply used by inputting the desired position in the developed

software and this system will move to the specified point automatically.
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6 Data4 In/Out Data-4 No
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4.1 magenuBINBILASNIINATEY
MIINABBINIAT s BT 4 k VOISTVUMSIAROUMTUTY 1IngR3
F= ukN

F=uk(MG)= 1 (2X9.8): uk=F/19.6

4 1 L4
ﬂ‘l‘J‘Nﬁ 4.1 Naﬂ'ﬁﬂﬂﬁﬂﬂﬂ"ﬂL'NL'?TEJWV]"quI]ﬁu

4 )
AN US4(F) A1 Mg
1 12.1 19.6
2 12.2 19.6
3 12.0 19.6
4 12.0 19.6
5 12.3 19.6
F 1980 = 12.12 5 uk=06183
M9 4.2 HANINARDIT S AT BAN I AAAD
aded 15(F) A1 Mg
1 14.2 19.6
2 14.3 19.6
3 14.1 19.6
4 14.4 19.6
5 14.2 19.6

F 1nae = 14.24

s =0.7265
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ANIRNMIA NB3A (1)

Fs= p1s*N=1424N

7 =Fs'R=1424x2.48 X 10° Nm

r nfeungalumsdusyuy = 0.353 Nm

o - -~ 9 as P 9 ¥ 9 1 SA

MUINHNT T Y83 motor MABN1TAIN 1Ana 1L MAL A1 T YDINBNDSAB 0.6 Nm e
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Datasheet ¥BIUSENHAR (Sonceboz) M50 1FuBIADI I IAMI12151DIN151459 0.353 NM
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4.2 mitaeninsaadg
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Faghiunld dsznoudae

1. AMUAY X AI1990 Aluminium e 2011-T3

2. LAy Y irunanmidnndguudaued AIs13140
NATOUAMUAY X

ogiifivaies 2011-T3

f1 Tensile Strength 55 ksi , E = 71.0 GP

Yield Strength 43 ksi
Mussees Inguesmuuuulaesausy L = 60 cm
N Al £ 3
Ymax = FL I =é£—
192E7 12
—(20N)(0.6)°
-2 -343
192)(71x(8><10 x(6x107) )
12
=0.00022 m

izﬂzmmidwmmmmu X =0.22 mm

NATBUMUUIY Y
f1 Tensile Strength 186 ksi , E = 207kPa
Yield Strength 160 ksi

- Fl
Ymax =
192E7
_ —(15N)(0.5)°
192x210x10° x[(0.4x1072)(5x107%)* /12]
=0.0000011

5202ANY INWBINUUAU Y = 1.1 4m

N ¥
UIAUNBUNMUUNY x TUTINN



T =fA =20N/(8X107)0.6X107)]
=4.16 X 10' N/m’
=416 X 10 N/mm’

7 max ¥990QUIHEN A 7, =050y =43/2 X 0.6895 = 14.824 N/mm’

usafeuimuuny v Susmin
T =fA =(15N)/(5X107X0.4X107)
=7.5X10' N/m’
=7.5X 10" N/mm’

7 max voundnilFluunu vy fle 7, - 0.50, = (160/2)x0.6895=55.IN/mm’

MINATBUNIMIINYBITZTVUM SIARBUTITUEY

MI9N 4.3 MINNUVBITZUUMS AR UIITUTY

WA (X,Y) sepriinAoud1gess
1,1 7.3,1.45
22 14.6,14.9
3,3 21.9,22.35
44 29.2,29.7
54 36.5,29.7

1 viiemsiafaui = 7.5 em

manuAawaIa LNy X Aty 3m = (7.5-7.3)x100/7.5 =2.667 %

ManuRanaIa Iy Y Adadu a1 = (7.5-7.45)x100/7.5=0.667%
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MARUIN N

Tlsunsumaugueimiia
Tﬂ‘iilﬂ‘iugﬂﬁﬂwﬁuiﬂﬂ Visual Basic { [avoalulsunsudadl

Option Explicit
Private Declare Sub Out Lib "inpout32.dll" Alias "Out32" (ByVal portaddress As Integer, ByVal
Value As Integer)
Private Declare Sub Sleep Lib "kernel32" (ByVal dwMilliseconds As Long)
Public pwrite As Integer
Public t As Integer
Public step As Integer
Public countstep As Integer
Public stopit As Boolean
Public x As Integer
Public y As Integer
Public x1 As Integer
Public y1 As Integer
Public xdiff As Integer
Public ydiff As Integer
Const unit = 386
Public i As Integer
Public Sub runxy(ByVal clockup As Integer, ByVal clockdown As Integer, ByVal repe As
Integer)
Fori=1To repe

Out pwrite, clockup

Sleep (1)

Out pwrite, clockdown

Sleep (t)

Next i

End Sub



Public Sub refpoint()

Fori=1To 193
Out pwrite, &H1
Sleep (1)
Out pwrite, &HO
Sleep (1)

Next i

Fori=1To 193
Out pwrite, &H4
Sleep (1)
Out pwrite, &HO
Sleep (1)

Next 1

End Sub

Public Sub button(ByVal valpress As Boolean)
btnup.Enabled = valpress
btndown.Enabled = valpress
btnleft.Enabled = valpress
btnright.Enabled = valpress
End Sub

Public Sub progress(ByVal clockup As Integer, ByVal clockdown As Integer)
countstep = 0
step = txtstep.Text
Call button(False)
Iblstatus.Caption = "!!!BUSY!!!"
Do
DoEvents
Out pwrite, clockup

Sleep (t)

41



Out pwrite, clockdown
Sleep (1)
countstep = countstep + 1
Loop Until countstep = step Or stopit = True
stopit = False
Call button(True)
Ibistatus.Caption = "READY"
End Sub
Public Sub autoprogress(ByVal clockup As Integer, ByVal clockdown As Integer)
Call button(False)
Iblstatus.Caption = "!!!{BUSY!!!"
Do
DoEvents
Out pwrite, clockup
Sleep (t)
Out pwrite, clockdown
Sleep (t)
Loop Until stopit = True
stopit = False
Call button(True)
Iblstatus.Caption = "READY"
End Sub

Private Sub btndown_Click()
If optmanual.Value = True Then
Call progress(&H1, &HO0)
End If
If optauto.Value = True Then
Call autoprogress(&H1, &HO)
End If
End Sub
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Private Sub btngo_Click()
Iblstatus.Caption = "!'1BUSY!!!"
x]1 = txtx. Text
y1 = txty.Text
xdiff = x - x1
ydiff=y -yl
If xdiff > 0 Then
Call runxy(&H3, &H2, xdiff * unit)
End If
If xdiff < 0 Then
Call runxy(&H1, &HO, (xdiff * unit) * -1)
End If
If ydiff > O Then
Call runxy(&HC, &H8, ydiff * unit)
End If
If ydiff < 0 Then
Call runxy(&H4, &HO, (ydiff * unit) * -1)
End If
x=xl
y=yl
Iblposition.Caption="("& x & "," &y & ")"
Iblstatus.Caption = "READY"
End Sub

Private Sub btnleft Click()
If optmanual. Value = True Then
Call progress(&HC, &HS)
End If
If optauto.Value = True Then
Call autoprogress(&HC, &H8)
End If
End Sub



Private Sub btnright Click()
If optmanual.Value = True Then
Call progress(&H4, &HO0)
End If
If optauto.Value = True Then
Call autoprogress(&H4, &HO0)
End If
End Sub

Private Sub btastop_Click()
stopit = True

End Sub

Private Sub btnup_Click()
If optmanual. Value = True Then
Call progress(&H3, &H2)
End If
If optauto.Value = True Then
Call autoprogress(&H3, &H2)
End If
End Sub

Private Sub Form_Load()
pwrite = &H378
Out pwrite, &HO
step=0
txtspeed.Text = scrspeed. Value
t = scrspeed. Value
stopit = False
countstep = 0

x=0
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y=0
refpoint

End Sub

Private Sub scrspeed_Change()
txtspeed.Text = scrspeed. Value
t = scrspeed.Value

End Sub
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SGS-THOMSON
MICROELECTRONICS

L297
L297D

STEPPER MOTOR CONTROLLERS

= NORMAL/WAWE DRIVE
= HALF/FULL STEP MODES
» CLOCKWISE/ANTICLOCKWISE DIRECTION

= SWITCHMODE LOAD CURRENT REGULA-
TION

» PROGRAMMABLE LOAD CURRENT
» FEW EXTERNAL COMPONENTS

m RESET INPUT & HOME OUTPUT

= ENABLE INPUT

DESCRIPTION

The L297/A/D Stepper Motor Controller IC gener-
ates four phase drive signais for two phase bipoiar
and four phase unipolar step motors in microcom-
puter-controlled applications. The motor can be
driven in half step, normal and wawe drive modes
and on-chip PWM chopper circuits permit switch-
mode control of the current in the windings. A

ABSOLUTE MAXIMUM RATINGS

DIP20

$020

ORDERING NUMBERS : 1297 (DIP20)
L297D (SO20)

feature of this device is that it requires only clock,
direction and mode input signals. Since the phase
are generated internally the burden on the micro-
processor, and the programmer, is greatlyreduced.
Mounted in DIP20 and SO20 packages, the L297
can be used with monolithic bridge drives such as
the L298N or L293E, or with discrete transistors
and darlingtons.

Symbol Parameter Value Unit
Vs Supply voltage 10 \%
Vi input signals 7 V
Piot Total power dissipation (Tamp = 70°C) 1 w

Tsig, Tj ) Storage and junction temperature -40 to + 150 °C

TWO PHASE BIPOLAR STEPPER MOTOR CONTROL CIRCUIT

T semses

Hs'ﬂszsﬁin
01 toD8 » 24 FAST DIODES

" (PSV (?36\1
coe 2200 L6218
DnFI —~ = = _.l
GO L {on [ p2{ P3| D&
..E I -l
&cw 12 'GOSC [t l & ! ]; ]k 1“
ougm F5 f »p 1 b
awk |, e , 'l T}I
M, 1 —o 3?’2“* L = sreppen
s " L297 . o - L 298N ,303 L . MOTOR
enane | 5 } Ir;l
Vret iNAY o )
LU |3 [ G N
——.111 1.3 1 % L»
!

"

1 1 !

e 0s| o6 D7 DY

%3 83
_. . SENSEZ —4 T4l =D

CONTROL HOME
SYNC. S-8340/4
Rs) E“sz

August 1996
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L297-1297D

PIN CONNECTION (Top view)

SYNC b
GNG JMALF/Fuu
HOME j CLOCK
A ] CWAETW
R :| 0s¢
B h Vet
¢ ] senss
INH2 p SENS 2
) ] Vg
ENABLE {{10 J CONTROL
55099
BLOCK DIAGRAM (L297/L297D)
¥ A W0 8 C INWI O
T ? 29 99 9
B 1297
-
ser Mo O ENABLE
_ SUTPUT LOGK
RESET O-—f == —--=—— 4 TRANSLATOR —O CONTROL
DIRECTION
wtwiicwy O -0 ¢
a s s o
FFy L]
R R
TOER o | FA ¥F2

HOME O—yp ; +——— Osme
oscC.

5 48 -

GNO SENS ' Yot SENS2 0sC
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L297-L297D

PIN FUNCTIONS - L297/L297D

N° NAME FUNCTION

1 SYNC Output of the on-chip chopper oscillator.

The SYNC connections The SYNC connections of all L297s to be
synchronized are connected together and the oscillator
components are omitted on all butone. If an external clock source
is used it is injected at this terminal.

2 GND Ground connection.

3 HOME Open collector output that indicates when the L297 is in its initial
state (ABCD = 0101).

The transistor is open when this signal is active.

4 A Motor phase A drive signai for power stage.

5 INH1 Active low inhibit control for driver stage of A and B phases.
When a bipolar bridge is used this signal can be used to ensure
fast decay of load current when a winding is de-energized. Also
used by chopper to regulate load current if CONTROL input is low.

6 B Motor phase B drive signal for power stage.

7 (o] Motor phase C drive signai for power stage.

8 INH2 Active low inhibit control for drive stages of C and D phases.
Same functions as INH1.

9 D Motor phase D drive signal for power stage.

10 ENABLE Chip enable input. When low (inactive) INH1, INH2, A, B,Cand D
are brought low.

11 CONTROL Control input that defines action of chopper.

When low chopper acts on INH1 and INH2; when high chopper
acts on phase lines ABCD.

12 Vs 5V supply input.

13 SENS» Input for load current sense voltage from power stages of phases
C andD.

14 SENS; Input for load current sense voltage from power stages of phases
A and B.

15 Vet Reference voltage for chopper circuit. A voltage applied to this pin
determines the peak load current.

An RC network (R to V¢, C to ground) connected to this terminal

16 0osC determines the chopper rate. This terminal is connected to ground
on all butone device in synchronized multi - L297 configurations. f
= 1/0.69 RC

17 CW/ICCW Clockwise/counterclockwise direction control input.

Physical direction of motor rotation also depends on connection
of windings.

Synchronized internally therefore direction can be changed at any
time.

18 CLOCK Step clock. An active low pulse on this input advances the motor
one increment. The step occurs on the rising edge of this signal.

L3y 55s.THOMSON 3



L297-1297D

PIN FUNCTIONS - L297/L.297D (continued)

N° NAME FUNCTION

19 HALF/FULL Half/full step selectinput. When high selects half step operation,
when low selects full step operation. One-phase-on full step mode
is obtained by selecting FULL when the L297’s translator is at an
even-numbered state.
Two-phase-on full step mode is set by selecting FULL when the
translator is at an odd numbered position. (The home position is
designate state 1).

20 RESET Reset input. An active low pulse on this input restores the
translator to the home position (state 1, ABCD = 0101).

THERMAL DATA
Symbol Parameter DIP20 | $020 Unit
Rihj-amb Thermal resistance junction-ambient max 80 100 °C/W

CIRCUIT OPERATION

The L297 is intended for use with a dual bridge
driver, quad darlington array or discrete power
devices in step motor driving applications. It re-
ceives step clock, direction and mode signals from
the systems controller (usually a microcomputer
chip) and generates control signals for the power
stage.

The principal functions are a translator, which gen-
erates the motor phase sequences, and a dual
PWM chopper circuit which regulates the currentin
the motor windings. The translator generatesthree
different sequences, selected by the HALF/FULL
input. These are normal (two phases energised),
wave drive (one phase energised) and half-step
(alternately one phase energised/two phases en-
ergised). Two inhibit signals are also generated by
the L297 in half step and wave drive modes. These
signais, which connectdirectly to the L298’senable
inputs, are intended to speed current decay when
a winding is de-energised. When the L297 is used
to drive a unipolar motor the chopper acts on these
lines.

Aninput called CONTROL determines whether the
chopper will act on the phase lines ABCD or the
inhibit lines INH1 and INH2. When the phase lines

4/11 ‘ﬂ SGCS-THOMSON

are chopped the non-active phase line of each pair
(AB or CD}is activated (ratherthan interrupting the
linethen active).In L297 +L298 configurationsthis
technique reduces dissipation in the load current
sense resistors.

A common on-chip oscillator drives the dual chop-
per. It suppliespulses at the chopper rate which set
the two flip-flops FF1 and FF2. When the currentin
a winding reaches the programmed peak value the
voltage across the sense resistor (connected to
one of the sense inputs SENS1 or SENS) equals
Vref and the corresponding comparator resets its
flip flop, interrupting the drive current until the next
oscillator pulse arrives. The peak current for both
windingsis programmedby a voltage divideron the
Vret input.

Ground noise problems in multiple configurations
can be avoided by synchronising the chopper os-
cillators. This is done by connecting all the SYNC
pins together, mounting the oscillator RC network
on one device only and grounding the OSC pin on
all other devices.




L297-L297D

MOTOR DRIVING PHASE SEQUENCES

The L297’s translator generates phase sequences
for normal drive, wave drive and half step modes. tation the sequences are simply reversed RESET
The state sequences and output waveforms for restores the translator to state 1, where ABCD =
these three modes are shown below. In all cases 0101.

the translator advances on the low to high transis-

tion of CLOCK.

Clockwise rotation is indicate; for anticlockwise ro-

HALF STEP MODE
Half step mode is selected by a high level on the HALF/FULL input.

S-3%821

NORMAL DRIVE MODE
Normal drive mode (also called "two-phase-on” dnve) is selected by a low level on the HALF/F ULL input
when the translator is at an odd numbered state (1, 3, 5 or 7). In this mode the INH1 and INHZ outputs

remain high throughout.

SO s G S T wy B oy W o
| g S pan N mns IS e I

\I B
. C ) S e B poe W L
O\O!O\M;Q-ono 0 ——L__,_—j_ 1 ]
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L297-1297D

MOTOR DRIVING PHASE SEQUENCES (continued)

WAVE DRIVE MODE

Wave drive mode (also called “one-phase-on” drive) is selected by a low level on the HALF/FULL input
when the translatoris at an even numbered state (2, 4, 6 or 8).

1L
34
=

. __Jt

%

3-384)

ELECTRICAL CHARACTERISTICS (Refer to the block diagram Tamb = 25°C, Vs = 5V unless otherwise
specified)

Symbol Parameter Test conditions Min. Typ Max. Unit
Vs Supply voltage (pin 12) 475 7 \Y%
ls Quiescent supply current (pin 12) | Outputs floating 50 80 mA
Vi Input voltage Low 0.6
(pin11, 17, 18, 19, 20)
High 2 Vs
li Input current Vi=L 100 uA
(pin11, 17, 18, 19, 20)
Vi=H 10 A
Ven Enable input voltage (pin 10) Low 1.3 \%
High 2 Vs Y
len Enable input current (pin 10) Ven=L 100 A
Ven=H 10 HA
Vo Phase output voitage lo = 10mA VoL 0.4 Y
(pins 4, 6,7, 9)
lo= 5mA Vo 3.9 Y
Vinn Inhibit output voltage (pins 5, 8) lo = 10mA Vinh L 0.4 \%
lo= SmMA Vinh H 3.9 Vv
Vsyne | Sync OutputVoltage lo = 5mA VSYNG H 3.3 \Y
lo = 5mA Vsyncv 0.8

6/11 ‘7—1 $GS-THOMSON



L297-L297D

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test conditions Min. Typ Max. Unit
heak Leakage current (pin 3) Veg=7V 1 pA
Vsat Saturation voltage (pin 3) I =5 mA 0.4 \Y)
Voff Comparators offset voltage Ve =1V 5 mv

(pins 13, 14, 15)
lo Comparator bias current -100 10 pA
(pins 13, 14, 15)
Vief Input reference voltage (pin 15) 0 3 Vv
toik Clock time 0.5 us
ts Set up time 1 us
tH Hold time 4 us
tr Reset time 1 us
trcik | Reset to ciock delay 1 us
Figure 1.
o /-
oL}
CWICCW
HALF STER/
FULL STEP s ]
RESET 58848
'R reL
f—
711

Kyr S




L297-1297D

APPLICATION INFORMATION
TWO PHASE BIPOLAR STEPPER MOTOR CONTROL CIRCUIT
This circuit drives bipolar stepper motors with winding currents up to 2A. The diodes are fast 2A types.

Figure 2.
Q5v k14
R
LT
c 22K N L6210
13nFI T T T -—l
GND . ) Ipt| D2] D3} D&
I— 0s¢C e 1 i I
ccw [2 6 12 9 B8 &
cwicew 12 g & A 4 lm |1
CLOCK
.C_LO_E,_.uW 6 8 ? ‘ | I
HALFIFOLL 02 !
———d1g < 0 3F T stepper
—_— L297 o L298N 03 ., MoToR
RESET Zo 9 ‘z |3 ‘ $- - I w'NDlNGS
ENABLE | o PN 6 l | }]
v, TNR 2
et s sfiNHZ___ 1, " T" 4 ;
1
13 13 )4 15 ns! o6l o7l oA |
LVSENSE' i e —'4 ' i i i i
N SR SRR DU
SENSE 2 ]
CONTROL HOME
SYNC. 5584614
-[Eﬂs»ﬁ]-ﬂsz
RgyRgp2050
D! toD8 = 2A FAST DIODES

Figure 3 : Synchronising L297s

SYNC SYNC

L297 L297

Vs 0SC Qsc

sy 12 R 16 16
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I
$-58471¢
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L297-1297D

DIP20 PACKAGE MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
al 0.254 0.010
B 1.39 1.65 0.055 0.065
b 0.45 0.018
b1 0.25 0.010
D 25.4 1.000
E 8.5 0.335
e 2.54 0.100
e3 22.86 0.900
F 71 0.280
| 3.93 0.155
L 33 0.130
Z 1.34 0.053
| —
= -
H ; ’
b B I ) E J
Z o3 bz ! |
D
M rrmrarnri
20 1
D) e
1 0
I N OO [ N O N I B N
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L297-1297D

S$020 PACKAGE MECHANICAL DATA

NO00nO0nnt

1

1

Tooooooonn

mm inch
DIM,
MIN. TYP. MAX. MIN. TYP. MAX.
A 2.65 0.104
al 0.1 0.3 0.004 0.012
a2 245 0.096
b 0.35 0.49 0.014 0.019
b1 0.23 0.32 0.009 0.013
C 0.5 0.020
c1 45 (typ.)
D 12.6 13.0 0.496 0.512
E 10 10.65 0.394 0419
e 1.27 0.050
el 11.43 0.450
F 7.4 7.6 0.291 0.299
L 0.5 1.27 0.020 0.050
M 0.75 0.030
S 8 (max.)
L
—
i
——— g3 =
O = ), A T )
1
o FIN S T I E
e3
{
D

10/11

‘;" SGS-THOMSON




L297-L297D

Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specification mentioned
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied.
SGS-THOMSON Microelectronics products are not authorized for use as cntical components in life support devices or systems without express
written approva of SGS-THOMSON Microelectronics.
© 1996 SGS-THOMSON Microelectronics — Printed in Italy — All Rights Reserved
SGS-THOMSON Microelectronics GROUP OF COMPANIES
Australia - Brazil - Canada - China- France - Germany - Hong Kong - italy - Japan - Korea - Malaysia - Malta - Morocco - The Netherlands -
Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A.
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L6201

KYI SGS THOMSON L6202 - L6203

MICROELECTRONICS

DMOS FULL BRIDGE DRIVER

SUPPLY VOLTAGE UP TO 48V

5A MAX PEAK CURRENT (2A max. for L6201)
TOTALRMS CURRENT UP TO

L6201: 1A; L6202: 1.5A; L6203/L6201PS:4A
Rps (on) 0.3 © (typicalvalue at 25 °C)
CROSS CONDUCTION PROTECTION

TTL COMPATIBLE DRIVE

OPERATING FREQUENCY UP TO 100 KHz
THERMAL SHUTDOWN

INTERNAL LOGIC SUPPLY

HIGH EFFICIENCY

DESCRIPTION

The 1.C. is a full bridge driver for motor control ap-
plications realized in Multipower-BCD technology
which combines isolated DMOS power transistors
with CMOS and Bipolar circuits on the same chip.
By using mixed technology it has been possible to
optimize the logic circuitry and the power stage to
achieve the best possible performance. The
DMOS output transistors can operate at supply
voltages up to 42V and efficiently at high switch-

MULTIPOWER BCD TECHNOLOGY

Powerdip 12+3+3 S020 (12+4+4)

&

=

Power$020

Muitiwatt11

ORDERING NUMBERS:
L6201 (SO20)
L6201PS (PowerS020)
L6202 (Powerdip18)

16203 (Muitiwatt)

ing speeds. All the logic inputs are TTL, CMOS
and uC compatible. Each channel (half-bridge) of
the device is controlled by a separate logic input,
while a common enable controls both channels.
The L.C. is mounted in three different packages.

BLOCK DIAGRAM
DUTY OUT2
ceooT 4y B poEooT2

UOLTAGE CHARGE

UREF ¢ | RererEnc PUNP
L

ENABLEQ —~ - —
INL O ?D_D—lt ﬂl <| Cc < 1N2

THERNAL

SHUTDDWN

N S
SENSE oL BND n93L6303-81

July 1997

1/20




L6201 - L6202 - L6203

PIN CONNECTIONS (Top view)

\J
naLe Ol 2 20 [0 Ures sENSE O] 1~ 18 |1 UREF
ENABLE CT) 2 19 1D BOOT 2 ENABLE [ 2 17 O BOOT2
N.C. (103 18 [T) IN.2
N.C. 3 16 [ J IN2
eho 04 17 P GND GND Ié 4 15 GND
onD g : i S GND L] 5 14 g GND
6ND 6 15 [T) GND
g [ et L
N.C. (I]8 13 [ IN.2 Lo
ouT.2 (T} 8 12 D 8o0T 1 ouT 208 11 O BOOTY
+Us (1] 18 1 g OUT.1 Us [} 9 18 [J 0UT1
nN91L86201-82 N91L6281-84
$020 POWERDIP
/
GND [: 1 20 : GND
NC. [ 2 19 ] N.C.
Ne [ 3 18 ] NC.
out2 [ 4 17 ] ENABLE
ve 3 5 16 |1 SENSE
outt [} s 15 £ vref
BOOT1 17 14 [~ BOOT2
N1 [—1 8 13 1 IN2
Ne T3 e 12 =3 N,
GND [ 10 11 1 GND
D95IN216
PowerS020
/ i ™ g ———  EmnmBLE
B2 SENSE
'$’ - E—— VREF
e ——— > BOUT2
$ g ER— IN2
sf———> &w
s—— IN2
4 ——— > BODT!
-$- I/ DUTH
2 vs
\ JJ o~ oUT2
Z TAB CONNECTED TO PIN 6 n91L8281-03
MULTIWATT11
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L6201 - L6202 - L6203

PINS FUNCTIONS

Device )
16201 |L6201PS| L6202 | L6203 | hame Function
1 16 1 10 SENSE | A resistor Rsense CONNected to this pin provides feedback for
motor current control.

2 17 2 11 ENAB When a logic high is present on this pin the DMOS POWER

LE transistors are enabled to be selectively driven by IN1 and IN2.

3 2,3,9,12, 3 N.C. Not Connected

18,19

45 - 4 GND Common Ground Terminal

- 1,10 5 6 GND Common Ground Terminal

6,7 - 6 GND Common Ground Terminal

8 - 7 N.C. Not Connected

9 4 8 1 ouT2 Ouput of 2nd Half Bridge

10 5 9 2 Vs Supply Voltage

11 6 10 3 OUT1 Output of first Half Bridge

12 7 11 4 BOOT1 | A boostrap capacitor connected to this pin ensures efficient
driving of the upper POWER DMOS transistor.

13 8 12 5 IN1 Digital Input from the Motor Controller

14,15 - 13 GND Common Ground Terminal

- 11, 20 14 6 GND Common Ground Terminal

16,17 - 15 GND Common Ground Terminal

18 13 16 7 IN2 Digital Input from the Motor Controller

19 14 17 BOOT2 | A boostrap capacitor connected to this pin ensures efficient
driving of the upper POWER DMOS transistor.

20 15 18 9 Viet internal voltage reference. A capacitor from this pin to GND is
recommended. The intemal Ref. Voltage can source out a
current of 2mA max.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vs Power Supply 52 \%

Vop Differential Output Voltage (between Outi and Out2) 60 \Y%

VIN, Ven | Input or Enable Voltage -03to+7 \%

lo Pulsed Output Current  for L6201PS/L6202/L6203 (Note 1) 5 A

— Non Repetitive (< 1 ms) for L6201 5 A

for L6201PS/L6202/L6203 10 A

DC Output Current for L6201 (Note 1) 1 A

Vsense Sensing Voltage -1to+4 A2

Vb Boostrap Peak Voitage 60 \Y

Prot Total Power Dissipation:

Tpins = 90°C for L6201 4 w

for L6202 5 w

Tcase = 90°C for L6201PS/L6203 20 w

Tampb = 70°C for L6201 (Note 2) 0.9 w

for L6202 (Note 2) 1.3 w

for L6201PS/L6203 (Note 2) 23 w

Tstg, Tj | Storage and Junction Temperature ~40to+150 °C
Note 1: Pulse width limited only by junction temperature and transient thermal impedance (see thermal characteristics)

Note 2: Mounted on board with minimized dissipating copper area.

3/20
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L6201 - L6202 - L6203

THERMAL DATA
Symbol Parameter Value Unit
L6201 L6201PS L6202 L6203
Rtyjpns | Thermal Resistance Junction-pins max 15 - 12 -
Rthj.case | Thermal Resistance Junction Case max. - - - 3 °C/W
Rthjampb | Thermal Resistance Junction-ambient max. 85 13 (%) 60 35 .

(*) Mounted on aluminium substrate.

ELECTRICAL CHARACTERISTICS (Refer to the Test Circuits; Tj = 25°C, Vs = 42V, Vsens = 0, unless
otherwise specified).

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
Vs Supply Voltage 12 36 48 A
Vet Reference Volitage IREF = 2MA 13.5 \Y
IReF Output Current 2 mA
Is Quiescent Supply Current EN=H Vin=L 10 15 mA
EN=H Viy=H iL=0 10 15 mA
EN =L (Fig. 1,2,3) 8 15 mA
fc Commutation Frequency (*) 30 100 KHz
T; Thermal Shutdown 150 °C
Ty Dead Time Protection 100 ns
TRANSISTORS
OFF
Ipss l Leakage Current T Fig. 11 Vs=52V L r J 1 L mA
ON
Rps On Resistance Fig. 4,5 0.3 0.55 Q
VDS(ON) Drain Source Voltage Fig. 9
ibs=1A L6201 0.3
Ips = 1.2A L6202 0.36 \
los = 3A L6201PS/0 0.9
3
Vsens Sensing Voltage -1 4 \
SOURCE DRAIN DIODE
Vsd Forward ON Voltage Fig.6aand b
lsp = 1A L6201 EN=L 0.9 (*) \
Isp = 1.2A L6202 EN=L 0.9 (**) \
lsp =3A L6201PS/03 EN = 1.35(*")
L
tr Reverse Recovery Time dif 300 ns
=25 Alus
dt
IF=1A L6201
IF=1.2A L6202
IF=3A L6203
te Forward Recovery Time 200 ns
LOGIC LEVELS
ViNL Veni | Input Low Voltage -0.3 0.8 \
VinH, VEnn | Input High Voltage 2 7 \"
fnw leny | Input Low Current Vine Ven=L -10 UA
Inn, lenn ] Input High Current ViNe VEN=H 30 pA
4/20

ﬁ' SGS-THOMSON



L6201 - L6202 - L6203

ELECTRICAL CHARACTERISTICS (Continued)
LOGIC CONTROL TO POWER DRIVE TIMING

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
t (Vi) Source Current Turn-off Delay Fig. 12 300 ns
t2 (Vi) Source Current Fall Time Fig. 12 200 ns
ta (Vi) Source Current Turn-on Delay Fig. 12 400 ns
ts (Vi) Source Current Rise Time Fig. 12 200 ns
ts (Vi) Sink Current Tum-off Delay Fig. 13 300 ns
ts (Vi) Sink Current Fall Time Fig. 13 200 ns
tz (Vi) Sink Current Turn-on Delay Fig. 13 400 ns
ts (Vi) Sink Current Rise Time Fig. 13 200 ns

(*) Limited by power dissipation
(**) In synchronous rectification the drain-source voltage drop VDS is shown in fig. 4 (L6202/03); typical value for the 16201 is of 0.3V.

Figure 1: Typical Normalized Is vs. T; Figure 2: Typical Normalized Quiescent Current
vs. Frequency
K4 MI1L6281 -85 2 MIILE201 - 86
1.2 2.3
Kdeo—eea®
1s@T}.25"C
1.1 2.0

i.B

N

o2 \\\ e K2a— Is

B.8 8.5 lsRiKHz
25 B 285 58 2?5 TjI°0) 2] 25 5B 275 1BB FiKHz)
Figure 3: Typical Normalized ls vs.Vs Figure 4: Typical Rps(oN) vS. Vs ~ Vref
K3 NO2L5281-87 RDS DN NY1L 628288
Q)

1.8 / 2.8
8.9 / 1.6
0.8 1.2

o N\
8.6 "3'mu—?.—3a, 8.4 \

B 18 28 38 48  Usty) 2 4 6 8 18 Us«UREFIV)
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L6201 - L6202 - 1L 6203

Figure 5: Normalized Rps (onjat 25°C vs. Temperature Typical Values

N8ILE223-22

)
o RDSON 1733
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Figure 8a: Two Phase Chopping
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Figure 8b: One Phase Chopping

D> D>

,N,—[ZD—D-* B ma-l: ™

INJeB

IN2-) INT=H

EN-H 49928281~ 18 INZ=H ROILEINL- 25
EN=H
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TEST CIRCUITS
Figure 9: Saturation Voltage
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Figure 10: Quiescent Current
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Figure 12: Source Current Delay Times vs. Input Chopper
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CIRCUIT DESCRIPTION

The L6201/1PS/2/3 is a monolithic full bridge
switching motor driver realized in the new Mul-
tipower-BCD technology which allows the integra-
tion of multiple, isolated DMOS power transistors
plus mixed CMOS/bipolar control circuits. In this
way it has been possible to make all the control
inputs TTL, CMOS and uC compatible and elimi-
nate the necessity of external MOS drive compo-
nents. The Logic Drive is shown in table 1.

Table 1
Inputs
*
N1 N2 Output Mosfets (*)
L L Sink 1, Sink2
= L H Sink 1, Source 2
Ven=H H L | Source 1, Sink 2
H H Source 1, Source 2
Ven=1L X X All transistors turned oFF
L =Low H =High X=DON'tcare

(*) Numbers referred to INPUT1 or INPUT2 controlled output stages

Although the device guarantees the absence of
cross-conduction, the presence of the intrinsic di-
odes in the POWER DMOS structure causes the
generation of current spikes on the sensing termi-
nals. This is due to charge-discharge phenomena
in the capacitors C1 & C2 associated with the
drain source junctions (fig. 14). When the output
switches from high to low, a current spike is gen-
erated associated with the capacitor C1. On the
low-to-high transition a spike of the same polarity
is generated by C2, preceded by a spike of the
opposite polarity due to the charging of the input
capacity of the lower POWER DMOS transistor
(fig. 15).

Figure 14: Intrinsic Structures in the POWER
DMOS Transistors

Us

o—-l: c1

s Uout
f-
T i T o
-4
Cin 1

H Rsense
N931L 528125
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Figure 15: Current Typical Spikes on the Sens-

ing Pin
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TRANSISTOR OPERATION
ON State

When one of the POWER DMOS transistoris ON
it can be considered as a resistor Rps (on)
throughout the recommended operating range. In
this condition the dissipated power is given by :

Pon = Ros (oN) - Ips® (RMS)
The low Rops (on) of the Multipower-BCD process

can provide high currents with low power dissipa-
tion.

OFF State

When one of the POWER DMOS ftransistor is
OFF the Vps voltage is equal to the supply volt-
age and only the leakage current Ipss flows. The
power dissipation during this period is given by :

PoFr = Vs - lpss

The power dissipation is very low and is negligible
in comparison to that dissipated in the ON
STATE.

Transitions

As already seen above the transistors have an in-
trinsic diode between their source and drain that
can operate as a fast freewheeling diode in
switched mode applications. During recirculation
with the ENABLE input high, the voltage drop
across the transistor is Rps (on) - Ip and when it
reaches the diode forward voltage it is clamped.
When the ENABLE input is low, the POWER
MOS is OFF and the diode carries all of the recir-
culation current. The power dissipated in the tran-
sitional times in the cycle depends upon the volt-
age-current waveforms and in the driving mode.
(see Fig. 7ab and Fig. 8abc).

Ptrans. = lps (1) - Vbos (1)
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Boostrap Capacitors

To ensure that the POWER DMOS transistors are
driven correctly gate to source voltage of typ. 10
V must be guaranteed for ali of the N-channel
DMOS transistors. This is easy to be provided for
the lower POWER DMOS transistors as their
sources are refered to ground but a gate voltage
greater than the supply voltage is necessary to
drive the upper transistors. This is achieved by an
internal charge pump circuit that guarantees cor-
rect DC drive in combination with the boostrap cir-
cuit. For efficient charging the value of the boos-
trap capacitor should be greater than the input
capacitance of the power transistor which is
around 1 nF. It is recommended that a capaci-
tance of at least 10 nF is used for the bootstrap. If
a smaller capacitor is used there is a risk that the
POWER transistors will not be fully turned on and
they will show a higher RDS (ON). On the other
hand if a elevated value is used it is possible that
a current spike may be produced in the sense re-
sistor.

Reference Voltage

To by-pass the intemal Ref. Volt. circuit it is rec-
ommended that a capacitor be placed between its
pin and ground. A value of 0.22 uF should be suf-
ficient for most applications. This pin is also pro-
tected against a short circuit to ground: a max.
current of 2mA max. can be sinked out.

Dead Time

To protect the device against simultaneous con-
duction in both arms of the bridge resulting in a
rail to rail short circuit, the integrated logic control
provides a dead time greater than 40 ns.

Thermal Protection

A thermal protection circuit has been included
that will disable the device if the junction tempera-
ture reaches 150 °C. When the temperature has
fallen to a safe level the device restarts the input
and enable signals under control.

Figure 16.

APPLICATION INFORMATION
Recirculation

During recirculation with the ENABLE input high,
the voltage drop across the transistor is RDS
(ON) IL, clamped at a voltage depending on the
characteristics of the source-drain diode. Al-
though the device is protected against cross con-
duction, current spikes can appear on the current
sense pin due to charge/discharge phenomenain
the intrinsic source drain capacitances. In the ap-
plication this does not cause any problem be-
cause the voltage spike generated on the sense
resistor is masked by the current controller circuit.

Rise Time T, (See Fig. 16)

When a diagonal of the bridge is turned on cur-
rent begins to flow in the inductive load until the
maximum current I is reached after a time T:.
The dissipated energy Eorr/oN is in this case :

EoFFioN = [RDS (ON)- 2. Tq- 2/3

Load Time Typ (See Fig.16)

During this time the energy dissipated is due to
the ON resistance of the transistors (ELp) and due
to commutation (Ecom). As two of the POWER
DMOS transistors are ON, Eon is given by :

Ewp = 2 Ros (oN)- 2 TLp
In the commutation the energy dissipated is :
Ecom =Vs - IL - Tcom - fswitcH - Tip
Where :
Tcom = TTurRN-ON = TTURN-OFF
fswitcH = Chopping frequency.

Fall Time T (See Fig. 16)

It is assumed that the energy dissipated in this
part of the cycie takes the same form as that
shown for the rise time :

Eonvorr = [Ros (oN) - W2 Tl - 2/3

IL

CHOPPING PER1DD

T TLD TF

NI E38I-
Td

[’-,' SGS-THOMSON
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Quiescent Energy

The last contribution to the energy dissipation is
due to the quiescent supply current and is given by:

Equiescent = lQUIESCENT - Vs - T

Total Energy Per Cycle
Etot = EoFr/oN + ELD + Ecom +
+ Eon/oFF + EQUIESCENT
The Total Power Dissipation Ppis is simply :
Pois = Etot/T
Tr = Rise time
TLp = Load drive time
Ts=Fall time
Ta = Dead time
T = Period
T=Tr+Tip+Ti+Tqg

DC Motor Speed Control

Since the I.C. integrates a full H-Bridge in a single
package it is idealy suited for controlling DC mo-
tors. When used for DC motor control it performs
the power stage required for both speed and di-
rection control. The device can be combined with
a current regulator like the L6506 to implement a
transconductance amplifier for speed control, as
shown in figure 17. In this particular configuration
only half of the L6506 is used and the other half
of the device may be used to control a second

Figure 17: Bidirectional DC Motor Control

motor.

The L6506 senses the voltage across the sense
resistor Rs to monitor the motor current: it com-
pares the sensed voltage both to control the
speed and during the brake of the motor.

Between the sense resistor and each sense input
of the L6506 a resistor is recommended; if the
connections between the outputs of the L6506
and the inputs of the L6203 need a long path, a
resistor must be added between each input of the
L6203 and ground.

A snubber network made by the seriesof Rand C
must be foreseen very near to the output pins of
the 1.C.; one diode (BYW98) is connected be-
tween each power output pin and ground as well.

The foliowing formulas can be used to calculate
the snubber values:

R = VS/Ip
C = lp/(dVv/dt) where:

Vs is the maximum Supply Voltage foreseen on
the application;

Ip is the peak of the load current;

dv/dt is the limited rise time of the output voltage
(200V/us is generally used).

If the Power Supply Cannot Sink Current, a suit-
able large capacitor must be used and connected
near the supply pin of the L6203. Sometimes a
capacitor at pin 17 of the L6506 let the application
better work. For motor current up to 2A max., the
L6202 can be used in a similar circuit configura-
tion for which a typical Supply Voltage of 24V is
recommended.

vecc«5V

DIRECTION {

Vspeed«2Umax
t1p max«4A)

ENABLE
ION/OFF)

Vee-5U

Vs 36Umax
220nF 180nF
g 2
15nF gyyag
e
N 1 3
100
EN .[l]. DC MOTOR
IN 2 z;znr =
L6283 | BYVSB
e
e
15nF D2
BL N2 628120
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BIPOLAR STEPPER MOTORS APPLICATIONS

Bipolar stepper motors can be driven with one
L6506 or L297, two full bridge BCD drivers and
very few external components. Together these
three chips form a complete microprocessor-to-
stepper motor interface is realized.

As shown in Fig. 18 and Fig. 19, the controller
connect directly to the two bridge BCD drivers.
External component are minimalized: an R.C. net-
work to set the chopper frequency, a resistive di-
vider (R1; R2) to establish the comparator refer-
ence voltage and a snubber network made by R
and C in series (See DC Motor Speed Control).

Figure 18: Two Phase Bipolar Stepper Motor Control Circuit with Chopper Current Control
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L o
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S R . N
22k || Re 5Y
-4] osc l L6586 "2
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Figure 19: Two Phase Bipolar Stepper Motor Control Circuit with Chopper Current Control and Translator
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It could be requested to drive a motor at Vs lower
than the minimum recommended one of 12V
(See Electrical Characteristics); in this case, by
accepting a possible small increas in the Rps (oN)
resistance of the power output transistors at the
lowest Supply Voltage value, may be a good solu-
tion the one shown in Fig. 20.

Figure 20: L6201/1P/2/3Used at a Supply Volt-
age Range Between 9 and 18V

Vs-9 to 18U
1580 .
(0. oL L
UREF | Us
I L
I Boota
VZ.12V L
IN1 L6201 puTY
L6201PS
— 21 6202
EN L6203 %I_.
[ SEE————
Boot)
GND [ sENSE
Hp.
MNO2LENN2-32
THERMAL CHARACTERISTICS

Thanks to the high efficiency of this device, often
a true heatsink is not needed or it is simply ob-
tained by means of a copper side on the P.C.B.
(L6201/2).

Under heavy conditions, the L6203 needs a suit-
able cooling.

By using two square copper sides in a simiar way
as it shown in Fig. 23, Fig. 21 indicates how to
choose the on board heatsink area when the
L6201 total power dissipation is known since:

RTh -amb = (Tj max. — Tamb max) / Ptot

Figure 22 shows the Transient Thermal Resis-
tance vs. a single pulse time width.

Figure 23 and 24 refer to the L6202.

For the Multiwatt L6203 addition information is
given by Figure 25 (Thermal Resistance Junction-
Ambient vs. Total Power Dissipation) and Figure
26 (Peak Transient Thermal Resistance vs. Re-
petitive Pulse Width) while Figure 27 refers to the
single pulse Transient Thermal Resistance.

14/20
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Figure 21: Typical RThJ-amb vs. "On Board”
Heatsink Area (L6201)
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Figure 22: Typical Transient RTH in Single Pulse
Condition (L6201)
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Figure 24: Typical Transient Thermal Resistance
for Single Pulses (L6202)
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Figure 26: Typical Transient Thermal Resistance
for Single Pulses with and without
Heatsink (L6203)
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Figure 25: Typical Rrh y-amb of Multiwatt
Package vs. Total Power Dissipation
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Figure 27: Typical Transient Thermal Resistance
versus Pulse Width and Duty Cycle
(L6203)
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POWERDIP 18 PACKAGE MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
al 0.51 0.020
B 0.85 1.40 0.033 0.055
b 0.50 0.020
b1 0.38 0.50 0.015 0.020
D 24.80 0.976
E 8.80 0.346
e 2.54 0.100
e3 20.32 0.800
F 7.10 0.280
i 5.10 0.201
L 3.30 0.130
z 2.54 0.100
- | N—
w| -
— b1
| e 5 o) e |
o3 z l |
D
J1 Ml rirryrir
[® »
[T
1 )
SN O [ A A A |
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S$020 PACKAGE MECHANICAL DATA

"_' SGS-THOMSON

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 2.65 0.104
al 0.1 0.3 0.004 0.012
a2 2.45 0.096
b 0.35 0.49 0.014 0.019
b1 0.23 0.32 0.009 0.013
C 0.5 0.020
(o 45 (typ.)
D 12.6 13.0 0.496 0.512
10 10.65 0.394 0.419
e 1.27 0.050
e3 11.43 0.450
F 7.4 7.6 0.291 0.299
L 0.5 1.27 0.020 0.050
M 0.75 0.030
S 8 (max.)
L
- N
y
— { -
OO R 5, R T )\
kv =\t
L'H* —Ll—-— = =
E
J
,_D_D_D_D_D_ELD_IZLDIJ—
(2 1 ]
[T
1 0
nooooooooo
17120
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PowerS020 PACKAGE MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 3.60 0.1417
al 0.10 0.30 0.0039 0.0118
a2 3.30 0.1299
a3 0 0.10 0 0.0039
b 0.40 0.53 0.0157 0.0209
0.23 0.32 0.009 0.0126
D (1) 15.80 16.00 0.6220 0.6299
13.90 14.50 0.5472 0.570
e 1.27 0.050
e3 11.43 0.450
E1 (1) 10.90 11.10 0.4291 0.437
E2 2.90 0.1141
G 0 0.10 0 0.0039
h 1.10
L 0.80 1.10 0.0314 0.0433
N 10° (max.)
S 8° (max.)
T | 100 | | | o3e3r |

(1) "D and E1” do not include mold flash or protrusions
~ Mold flash or protrusions shall not exceed 0.15mm (0.006")

N N Rﬁ‘
w e -2l A YR \
SO At 7 3
ai
LH* DETALA  _, *L—i PETALLE| £
D

[———_, DETAILA
lead

OO N
20 11 \ l_:ug

DETAILB

siie) o] |1 :
T Gage Plars

4
S ‘( L ZSF_ATING PLANE
(O[]

(COPLANARITY)

a3

i

PSO20MEC

h x 45°
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MULTIWATT11 PACKAGE MECHANICAL DATA

DIM mm inch
) MIN. TYP. MAX. MIN. TYP. MAX.
A 5 0.197
B 2.65 0.104
c 1.6 0.063

D 1 0.039
E 0.49 0.55 0.019 0.022
F 0.88 0.95 0.035 0.037
G 1.57 17 1.83 0.062 0.067 0.072
G1 16.87 17 17.13 0.664 0.669 0.674

H1 19.6 0.772
H2 20.2 0.795
L 21.5 22.3 0.846 0.878
L1 21.4 222 0.843 0.874
L2 17.4 18.1 0.685 0.713
L3 17.25 17.5 17.75 0.679 0.689 0.699
L4 10.3 10.7 10.9 0.406 0.421 0.429
L7 2.65 29 0.104 0.114
M 4.1 4.3 45 0.161 0.169 0.177
M1 4.88 5.08 53 0.192 0.200 0.209
S 19 26 0.075 0.102
S1 1.9 2.6 0.075 0.102
Dia1 3.65 3.85 0.144 0.152
> S|
9_ L7 —-l—<
[ ] ]
| ’ 4 St
4
- Dia. 1 ,/
|
L O o(l “
o L1 i
H2
F s/
g
G1 .
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Information fumnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for the
consequences of use of such information nor for any infringemert of patents or other rights of third parties which may resuilt from its use. No
ticense is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specification mentioned
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SHARP

PC817 Series

PC817 Series

% Lead forming type (I type ) and taping reel type

%% TUV (VDE0884 ) approved type is also available as an option.

W Features
1. Current transfer ratio
{CTR: MIN. 50% atT:= 5mA ,Vce=5V)
2. High isolation voltage between input and
output { Vio: 5 000V 1)
3. Compact dual-in-line package
PC817 : 1-channel type
PC827 : 2-channel type
PC837 : 3-channel type
PC847 : 4-channel type
4. Recognized by UL, file No. E64380

l Outline Dimensions

High Density Mounting Type
Photocoupler

(P type ) are also available. (PC817l/PC817P )

W Applications

1. Computer terminals

2. System appliances, measuring instruments

3. Registers, copiers, automatic vending
machines

4. Electric home appliances, such as fan
heaters, etc.

5. Signal transmission between circuits of
different potentials and impedances

( Unit : mm)
PC817 PC827
2544025 Intemal connection diagram 254025 internai connection diagram
- @ 19 @ @0l © @ ®B0®6
r— 7T ~ ~ ©
2= Es % Anode g g! e ,X.l! l&_lj
& n 0
Anode mark 42 20| © rH-l mark "u'u ;n'u © fH'] |'H'|
L -y =1
Qe oo 0|2 @ ® PO0® gy Ande
5902 jgtoa @@ Cathode
1203 vos ®Q@ Emitter
762 ®® Coliector
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“ In the absence of confimation by device spectfication sheets, SHARP takes no responsibility for any defects that occur in equipment using any of SHARP's devices, shown in catalogs,
data books, etc. Contact SHARP in order to obtain the fatest version of the device specification sheets before using any SHARP's device.”




SHARP

PC817 Series
W Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Rating Unit
Forward curmrent Is 50 mA
“IPeak forward current Irm 1 A
Input
Reverse voltage Vr 6 v
Power dissipation P 70 mW
Collector-emitter voltage V cro 35 v
Emitter-collector voltage V sco 6 v
Output
Collector current Ic 50 mA
Collector power dissipation Pc 150 mW
Total power dissipation Pt 200 mW
“solation voltage V xo 5 000 V ms
Operating temperature T opr - 3010 +100 °C
Storage temperature T o -35t0 +125 °C
*3Soldering temperature T sl 260 °C
*1 Pulse width<=100us, Duty ratio : 0.001
*2 40 to 60%RH, AC for I minute
*3 For 10 seconds
B Electro-optical Characteristics (Ta=25°C)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Forward voltage Vs Ir=20mA - 1.2 14 v
Input Peak forward voltage VM Iem = 0.5A - - 3.0 \Y
Reverse current Ir Vr=4V - - 10 A
Terminal capacitance Ci V=0, f=1kHz - 30 250 pF
Output | Collector dark current Iceo Vee=20V - - 107 A
**Current transfer ratio CTR Is = 5SmA, Vee= 5V 50 - 600 %
Collector-cmutter saturation voltage V CEtsat) Ir = 20mA, Ic= ImA - 0.1 02 A"
Transfer | Isolation resistance Riso DC500V, 40 to 60% RH 5x16 | 10! - Q
charac- | Floating capacitance Cr V=90, f= IMHz - 0.6 1.0 pF
eristics | Cut-off frequency f. Vee=5V,1 c=2mA, R, = 1009, - 3dB - 80 - kHz
. Rise time tr - 4 18 s
Response time - Ve =2V, lc=2mA, RL=100Q
Fall time tr - 18 pns

*4 Classification table of current transfer ratio is shown below.

Fig. 1 Forward Current vs.
Ambient Temperature

60
Model No. Rank mark CTR (%)
PC817A A 80 to 160 50
PC817B B 130 to 260 ~ \
PCB17C c 200 to 400 E W
PC817D D 300 to 600 = \
PCB#7AB AorB 80 to 260 g %
PC8#%7BC BorC 130 to 400 E \
PC8#7CD CorD 200 to 600 g 2 N
PC8#7AC A,BorC 80 10 400 2
PCa%#7BD B,CorD 130 to 600 10
PC8#7AD A,B,CorD 80 to 600 o
PC8 #7 A, B, C, D or No mark 50 to 600 -25 0 25 50 75 100 125

#:1lor2or3or4

Ambient temperature T, ("C)




SHARP PC817 Series

Fig. 2 Collector Power Dissipation vs. Fig. 3 Peak Forward Current vs. Duty Ratio
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Fig. 4 Current Transfer Ratio vs. Fig. 5 Forward Current vs. Forward Voltage
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Fig. 6 Coliector Current vs. Fig. 7 Relative Current Transfer Ratio vs.
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SHARP PCB817 Series

Fig. 8 Coliector-emitter Saturation Voltage vs. Fig. 9 Coliector Dark Current vs.
Ambient Temperature ém bient Temperature
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Fig.10 Response Time vs. Load Resistance Fig.11 Frequency Response
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Fig.12 Collector-emitter Saturation
Test Circuit for Response Time Voltage vs. Forward Current
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@ Please refer to the chapter “Precautions for Use ”
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Caractéristiques dynamiques
Dynamische Daten
Dynamic characteristiques

6500-20-2-0.37 6500-20-2-1.2 6500-20-2-4.8
Md (mNm) Md (mNm) Md (mNm
400 400 \\ 400\
300 300 300
200 Chopper 24 V 200 N Chopper 24 V 200 \ |RL=6V
Chopper 24 V
K " o NS
0 0 0
©c3883888 8 gviers) ©c2238888 8 8 gvip) ©282838 88 8 8viers)
O O 0O 0 0O O O O O O 0O 0O O 0 00 O O O 0 0O 0O O O O O O O
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©3 888888 8 8vpps) 232888382888 8V(Pps) €888c8g8g 8V(pps)
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Caractéristiques statiques
Statische Daten
Static characteristiques
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AT(K) MR (mNm
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40400 ’
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20} 200 (p])
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111
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O Q0 Q0000 9 Q 9
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Possibilités d'exécutions adaptées sur demande.
Auf Wunsch werden kundenspezifische Anforderungen beriicksichtigt.
Special requirements can be made to customer specification.

SONCEBOZ SA

CH-2605 Sonceboz

Tél: +41 32 488 11 11

Fax: +41 32 488 11 00
E-Mail: info@sonceboz.com
Internet: www.sonceboz.com

SONCEBOZ

The driving force
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