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Abstract

Sending a document need to use personnel, but inefficient to send. However, due to

document are very much. Combined with confusion of personnel and room amount.

From observation to document submission within building. So present this device is
intended to reduce errors of sending documents. To save time and reduce the number of
personnel. Using a microcontroller to control all devices include Motor, Sensor, RFID, LCD

display screen and Keypad. To make robot can move to destination by followed black line.

According to studies, it has been found that robot can move followed black line and to
send documents in the room according to the order of 8 rooms. This is, it can issue orders by
pressing the room number from Keypad. To get the robot to send the document to the desired
room. Which defines location of the room by use RFID. And once the document has been sent,

the robot can return to the beginning to wait for further orders.
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M1 2.1 MTNRUAMIANENURD99IN LUDS L298

Pin mssoiieldau
1,15 Feusonsng
2,3 Aoduemes A
q SuusudmsutuNewes
5,7 fuaedn 1(3.3 Volt+) ,ae3n 0(0Volt) e

AIUALNBIADS A

6,11 Enable A uay Enable B
o | ¢
8 LUDUADNTIA
9 WIINUFIMTU Logic
10,12 Suaadn 1(3.3 Volt+) ,a83n 0(0Volt) e

2
AIUANLBLABS B

13,14 AolNtINewmes B




rd
24
P
|
g w
ks
o §:

SinemipInpg

-]
4
L]
6
4]
b
4

C
i @ S

¥ 3I3NEYNI

C

aND

SSA JDVLI0A AlddNS 21907

|-
<
EL1NaNI
<
C

L INdNI
8 378vYNI

Z 1NN
¥ LNdNI
£1ndino

FLNAIND & ¥
[~
=i
m
=z
o
o
[
=
o

LANdINO

Z.1ndino

SA JOVLIOAATAANS

¥ ONISNIS INIHNND
B ONISNIS INIHNND

Ul 2.1 911999849 IC (L298)

U

2.2 ARDUINO (Mega 2560)

ARDUINO faiasnsiloniianiazyilinauiianesamnsosudyannnisuonuddadyyio
¢ v = e | v oA | | e ')
lumuauaUnsalnieusnlseguiivseansnmunniildiniswnninldindes PCralivlngdhveda
dueanuuuanlulasreuiiwesdnneinazilusunsunaudmsuideulusunsaliuasaviney

o 4 s - s s - ) LA
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waanlwueimes, nigunsaidug ARDUINO WuldisuuuvhanudassuSossvhaudndeiulusunsui
W9uvuATed PC davasaatnisadsenavtuldiesnsevsdodnSanians drulusunsuimun

ARDUINO aunsanmuluaslans

usn ARDUINO (uueinlulasmeulnsaiaes lunszna AVR ﬁﬁwé’ﬂﬁ%’ummﬁaua&i'\aqaﬁﬁ
Taninsziu Open Source aunsadaudas IUldenilais endauad uaz wosmuas 1viud nnwailld
fuvesaiiaziudnumsues C/C+ Tnudnliil Libraries saqlsfanunsaiden Tawlgvud ATOUARY
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A3 2.2 MINUARIANENUR ARDUINO (Mega 2560)

Microcontroller ATmega2560
Operating Voltage 5V
Input Voltage (recommended) 7-12V
Input Voltage (limits) 6-20V

Digital I/O Pins 54 (of which 14 provide PWM output , 4
UART TTL)

Analog Input Pins 16

DC Current per I/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory

256 KB of which 8 KB used by bootloader

SRAM 8 KB
EEPROM 4 KB
Clock Speed 16 MHz
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3Ufl 2.2 uasa ARDUINO (Mega 2560)

2.3 Keypad

\Ju SWITCH KEYPAD uuy MEMBRANE SWITCH wu1u 4X3 (16 KEY) $asielderuuuuy 7
PINGX3 Keypad membrane Wuu 4 X 3 mﬁmﬁwﬂisﬂwlﬂﬁwﬂm 12 YuiFesdefudumning
WU 4 uad uaz 3eeaut 1935015 awnu Tilasaedudounsunnpediyd wdnhandauindngs
navausteanuduuuule

33.1171' 2.3 4X3 Matrix keypad



2.4 IC (LM324N)
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Input 1+ Input 4+
Vee GND
Input 2+ Input 3+
Input 2- Input 3-
Output 2 Output 3
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3Tl 2.4 JUuansw e s LM324N

2.5 RFID (Radio-frequency identification)

RFID Wumaluladnilsdilddmiumsseyianineg Tnvendunauinglunisvineu lurasaaad
3¥39 30Hz fiv 300 GHz Sedyautiinldvis Tave uag olave auazideaguuazannsnuss

a a
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2.5.1 39981 ID-12

SU#l 2.5 RFID Reader (a9 ID-12

15199 2.3 maauansnuanUfives RFID Reader tuas ID-12

Fouse Serial (TTL)
D 125KHz
UIATFIUNIIA EM4001 n5aivigumi
Encoding Manchester 64-bit, module 64
TYOLIY TadiAiu 5 cm
WSIAUBUNY 4.6 - 5.4 VDC
WUl 5 VDC 7 30 mA wlevhandlulwusuni

2.5.2 1159 125 KHz

\u RFID ¥l Passive thevilniiviewldlaglisfuseddundssrolnanniousn s
a = o & = o [~ ' as as [ ! o o
melutnsiheasindalifimieni duundmdnulusiteguih szeznissutenaldluszevdug

7 1 a & 1 o - I aa lg 2, g =
wiulsiiAy 1 wes (VUBYNUNNAIUBILATDIBULAEAIUAIMENLY) RFID Ussianiddvuindnuay

UIMUNLUN

sUfl 2.6 RFID Tag Card



M19199 2.4 uansnauauyRves RFID Tag Card

GGG N9 125 KHz
A 125KHz
UINTFIUNIIA TK4100
Encoding Manchester
ID size 40 bits
i) PVC
RN -20°C §a +50°C
VUR 85.6 x 54 x 0.86 (mm)

2.6 TCRT5000 ( Reflective Optical Sensor)

fegunsalimhinlimsudawnes vselnldlalon ansawdu LED Surse weldlunisnsiadu
nsazvioulas viesveralndvesing ndnnishedlefliuatlunnnsgnuivinglag fngiuay
o o = 4 Y a § o I Ao % s & 1 i £ 1
azvipuuasiuiilnldlalen vislilivsudawes fegreihluldnusieiiny vusudimuidu

P97 2.5 wananueaNURves Reflective Optical Sensor tuas TCRT5000

W3R DC5V
NITLLE lc=1mA
SLHYDIUVDUYUDST 0.2 1.3 - 15 w4,
”QJ,fuumﬁ'mew Fyarausuaen(luidudadu)
probe size 10.2*58* 7 mm
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sUl 2.7 Reflective Optical Sensor te$ TCRT5000

U

2.7 dulanaas (Encoder)

wulaninefifugunsainsaaduszaznaiignldaussraundvatsluaiosdns uazueinas
llidulaamefiiuilflassuduidulaamesussansuniiumiiulann e50ncremental
encoder) SsiinusziBun 78 Wad/seu (Pulse per revolution:ppr) lnglassasiausenauniuiisy
Mdsdyeradunisn wiunnaufivosada(slit) Inesuuiadiosnunty siauduiudiusses
MsiARoudl fuvta sEoEing P WA AL
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2.8 IPUUAIUAN PID

I s © [ 1 = =
FEUUAIVAL PID L‘lezwmwmwuﬁaunau T4lunrsauruduarmuRanaiainiun
1 s 1 A U %) 1 =
INAMUUANF19VDIF LU IUNTEUIUNSLALATIRDINS Iﬁammuqmswmamaﬂmmmwmm v
L v d aal [J J{ 1 as o &
\WnaUuBevdn 15N1IAUINYDL PID Yuagnuammulsusenaume

LaanuAuiuudndiu(P-Control) inenvesdndruazildsundanludadiuvesiinin

HAwa1e n1smovauBsRsdadIuaNITavlalaeNSAMAALRANANARILAIA

s a o § a v § o ] =
2.mMUANLUUYINUS(-Controlraarnineandinus LUdndiuve1uuInnIuRana InLay
TPYLLIANVDIAWEANAIRN WaTINYBIANURANEIAlUNNYILIan wlieavienarauinasanluly

reunth AnsRanawazauzgnanlagdnsweeUIius vuinvenaveuneuUIRuszivuslag

ININVEYUIHUS,

3.MAUANLUUBYIRUS(D-Control)dnsnnisiasunawesnuiinnainainnsyuIunisiu
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D30-x 20024, MY52168574: Wed Nov 02 06:25:44 2016
; 3.0002 0.00z/ Stop 0.0v

Agilent

Acquisition
Normal
2.00GSals

Channels
bC 10.0:1

IMeasurements
Pk-Pk[1):
50mV
OC AMS - FS{1):
440mv

5
L

Save Default/Erase Press to
~P- ~P- Save
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DS0-X 20024, MY52166574: Wed Nov 02 06:24:55 2016
1 1.00V/ 3.000% / 0.0v
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Normal
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Channels
DC 10.0:1

Measurements
Pk-Pk(1)
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DC RMS - FS[1)

7.3y
S s )

Save Recall Default/Erase Press to
- - 5 Save
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Acquisition
MNormal
2.00GSals
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Measurements
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0.0V
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Save to file =|scope_33
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~P- ~5- ~P- Save
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oC 10.0:1
Measurements
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50mVy
OC RMS - FS[1):
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.
y
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Measurements
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Save to file =|scope_31
Save Recall Default/Erase Press to

~- -3 - Save
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1 1.00V/ 3.0002 5.00%/ Stop 0.0y
F
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1.00%/
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Save
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-
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-
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DC 10.0:1

Measurements
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Save
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Acquisition

Normal
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Channels
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Measurements
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Save
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3.000% 5.008/ Stop 0.0v

Agilent

Acquisition
Normal
2.00GSafs

Channels i
DC 10.0:1

IMeasurements
Pk-Pk(1):
10my
DC AMS - FS[1):

4 3 3\”|‘

Save to file =|scope_37
Save Recall Default/Erase Press to
-~ ~p- - Save
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OC AMS - FS(1)
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save to file =[scope_36
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- ~p- - Save
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1 1.00V/ 3.000% 5.00%/ Stop
s
g
Save to file =|scope_47
Save Aecall Default/Erase
~P- - ~P-
N 4 RT5000 NSRIANUNK
1 1.00V/ 30002 5002/ Stop
T
g
Save to file =[scope_46
Save Recall Default/Erase
~p- ~P- -
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Aequisition
Normal
2.00GSals

2 Channels i
OC 10.0:1

Measurements
Pk-Pk(1)
50m¥
DC RMS - FS{1):
iE7AY

Pressto
Save

¥ 0.0V
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Acquisition

Normal
2.00GSa/ls

Channels :
DC 10.0:1

Measurements
Pk-Pk(1]
30mY
DC RS - FS(1):

3.9V

Press to
Save



1 1.00V/ 3.0002 5.002/ Stop ] 0.0v
Agilent
Acquisition
Normal
2.00GSals
Channels
oC 10.0:1
Measurements
Pk-Pk(1):
S50m\
DC AMS - FS(1):
4.3¥
:
1h
Save to file =[scope_45
Save Recall Press to
~Eg - Save
N 4 000 VU 2 6
U b
1 1.00V/ 3.000% 5 00%/ Stop 5 o] 0.0V
Agilent
Acquisition
Normal
2. 00GSa/s
R e et el Channels
0c 10.0:1
Measurements
Pk-Pk(1)
50mV
DC AMS - FS(1)
4.3V
]
thy
save to file =|scope_44
Save Recall Press to
- - Save
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1 1.00V/ 3.0002 5.002/ Stop
— i
.
1)
Save to file =|scope_42
Save Recall Default/Erase
~P- ~P- ~P-
n 4 RT5000 N N
U4 U16
1 1.00V/ 3.000% 5.002¢/ tor
T
1
Save to file =[scope_43
Save Recall Default/Erase
~P- ~P- ~P-
i B . i

sl 0.0v

Agilent
Acquisition

Normal
2.00GSals

Channels i
DC 10.0:1

Measurements
Pk-Pk(1):
50mV
OC RMS - FS(1):
4.4y

Press to
Save

S 4| 0.0ov

Agilent

Acquisition
MNormal
2.00GSals

: ETE i
DC 10.0:1

IMeasurements
Pk-Pk(1):
50mY
DC AMS - FS(1)
4.4y

Press to
Save
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1 1.00V/ 3.000% 5.00%/ Stop
.
194
Save to file =|scope_53
Save Recall Detault/Erase
~P- P ~p-
N 4.19 RT5000 VU B
U 920
1 1.00V/ 3000z 5.00%/ Stop
T
sy
Save to file =[scope_52
Save Recall Default/Erase
~P- - -

e 0.0V
Agilent

Acquisition
Normal
2.00GS5als

I Channels i
DC 10.0:1
¢ Measurements
Pk-Pk(1):
50my
DC AMS - FS[1)
3.9V
Press to
Save
e he | 0.0y
Agilent
Acquisition
Normal

Channels
DC 10.0:1

¢ Measurements
Pk-Pk(1)

50mVy
DC AMS - FS(1)

4.3V

Press to
Save



DS0-X 20024, WY5Z2166574: Wed Nov 02 06:34:10 2016
1 1.00%/ 3.0002 5.00%/ Stop 0.0V

Agilent

Acquisition
Mormal
2.00GSals

Channels
DC 10.0:1

Measurements
Pk-Pk(1):
0.0V
DC AMS - FS[1)
4.4y

T
1M

Aecall Default/Erase Press to
~P- -5 Save

[

s

Uil 4.21 dyauraunssduienyinn TCRT5000 nsdlTanui

A, MY52166574: Wed Nov 02 06:34:25 2016

3000z 5.00%/

Agilent
Bequisition
Normal
2.00GSals

Channels :
OC 10.0:1

IMeasurements
Pk-Pk(1);
50mY
DC AMS - FS[1)
4.4y

Press to
Save




DS0-X 20028, MY52166574: Wed Nov 02 06:34:48 2018

1.00W¢

1.00V/

FAecall
-

Default/Erase

~-

:
1

Save to file =[scope_48

Recall

Default/Erase
-

0.0v
Agilent
Acquisition

MNormal
2.00GSals

EE i
oC 10.0:1

Measurements
Pk-Pk(1]);
50mY
DC AMS - FS(1):
4.4y

Press to
Save

0.0y
Agilent
Acquisition

Normal
2.00GSals

Channels i
oC 10.0:1

Measurements
Pk-Pk(1]):
0.0V
DC AMS - FS{1):

Press to
Save
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ID Innovations EM module series V21

ID SERIES DATASHEET MAR 01, 2005

ID-2/ID-12 Brief Data

The ID2. ID12 and 1D20 are similar to the obsolete 1DO,
ID10 and ID15 MK(ii) series devices, but they have extra
pins that allow Magnetic Emulation output to be included
in the functionality. The ID-12 and ID-20 come with
internal antennas, and have read ranges of 12+ c¢m and
16+ cm, respectively. With an external antenna, the 1D-2
can deliver read ranges of up to 25 cm. All three readers
support ASCII, Wiegand26 and Magnetic ABA Track2
data formats.

-ID2 AID12/ D20 PIN-OUT = = = -

- SR END T -
—t & n - 2. " RES (Reset Bar)' T
. 3. < ANT (Antenna) - - .
e o 47 ANT (Antemma)y =
g : @ [ B e P e
N & = 6. = Future: == e
) ® - T g (FormaLSelectorF.
4 ® -8~ Dil(DataPin1) = -~
x LB DO (PREPINT) T
3 BOTTOM VIEW = 40:=LED (LED/Beeper)—

T S

Operational and Physical Characteristics

Read Range N/A (no internal antenna) 12+ cm 16+ cm
Dimensions 21 mmx 19 mm x 6 mm 26 mm x 25 mm x 7 mm 40 mm x 40 mm x 9 mm
Frequency 125 kHz 125 kHz 125 kHz

Card Format

EM 4001 or compatible

EM 4001 or compatible

EM 4001 or compatible

Encoding

Manchester 64-bit, modulus 64

Manchester 64-bit, modulus 64

Manchester 64-bit, modulus 64

Power Requirement

5VDC @ 13mA nominal

5VDC @ 30mA nominal

5 VDC @ 65mA nominal

1/O Qutput Current

+/-200mA PK

Voltage Supply Range

+4.6V through +5.4V

+4.6V through +5.4V

+4.6V through +5.4V

Pin Description & Output Data Formats

Description Magnet Emulation Wiegand26
Zero Volts and Tuning Capacitor GND 0V GND 0V GND 0V
Ground

Pin 2 Strap to +5V Reset Bar Reset Bar Reset Bar

] To External Antenna and Tuning

Pin 3 Capacitor Antenna Antenna Antenna

Pin 4 To External Antenna Antenna Antenna Antenna

Pin 5 Card Present No function Card Present * No function




ID Innovations EM module series V21

Pin 6 Future Future Future Future
Pin 7 Format Selector (+/-) Strap to GND Strap to Pin 10 Strap to +5V
Pin 8 Data 1 CMOS Clock * One Output *
Pin 9 Data 0 TTL Data (inverted) Data * Zero Output *
Pin 10 3.1 kHz Logic Beeper /LED Beeper / LED Beeper /LED
Pin 11 DC Voltage Supply +5V +5V +5V
* Requires 4K7 Pull-up resistor to +5V
Circuit Diagram for the ID2
Power In u1 LM7805
+5 Volt
= ouT 3 ?
8 ;E Beeper D2
2 LED
R2
ID2
BOTTCM VIEW
1:1:
TU-II? o
Caja_'c1 tor Ol 10 Q1
c3 L 0? S0—
Antenna : » :
_04 T [ —
35 50 ﬂ

Circuit Dia

gram t:cl»r EEE. ID-12/ID20

Fowar In
+§ Uale
[ s LI
8 =
LU -1 'y =
ID-12
ErmmTT ]
11 &-
L]
DL 100D et {
7._01 7()._
o & O—
o
Y

Z?:ﬂ




1D Innovations EM module series V21

ID-2RW/ID-12RW Brief Data

The ID2-RW, ID12-RW and ID15-RW are a new series
of Read/Write modules for the Temec Q5 tag. It has full
functionality including password. They contain built-in
algorithms to assist customers programming the popular
Sokymat Unique type tag. Password protection is
allowed. Control is via a host computer using a simple
terminal program such as hyper terminal or Qmodem.
=“="_~fDQHDTZf,IDZOEFN-QUI",“-

e e |a‘-ﬂh

g B (Resé: B’ég .
b ®u | . .RNI (AntennaJ =
e | & "4 g ANT'(Amenna) L
. U L B L 5 iFMtUEﬁ Wi e . ¥
i : @ & B au 'Program LED-r
'- L] . . ] : L] . aw i!A.sc" lﬂ - "
L F . . - ‘ 2 ‘l8 ] Fu'[ure " 4 m " . " * a
L] 3 . . & E. rag " @Cu O t. . =
s 10 Read (&.EB:’ Beeper)n 3
i BOTTOM VIEW 2 #1198 +5V L8 g% g i e
- ] n 5 ] = =

sical Characteristics
ID-2RW

Operational and Ph

Parameters ID-20RW

ID-12RW

Read Range N/A (no internal antenna) 12+ cm (Unique Format) 15+ cm (Unique Format)
Dimensions 21 mmx 19 mm x 6 mm 26 mm x 25 mm x 7 mm 40 mm x 40 mm x 9 mm
Frequency 125 kHz 125 kHz 125 kHz

Card Format Temec Q5555 Temec Q5555 Temec Q5555

Read Encoding

Manchester modulus 64

Manchester modulus 64

Manchester modulus 64

Power Requirement

5VDC @ 13mA nominal

5 VDC @ 30mA nominal

5 VDC @ 50mA nominal

I/0 Output Current +/-200mA PK - -
Voltage Supply Range +4.6V through +5.4V +4.6V through +5.4V +4.6V through +5.4V
Coil Detail L=0.6mH- 1.5mH, Q= 15-30 2

Description

A simple terminal program such as Qmodem or Hyper-terminal can be used to send commands to the
module. The blocks are individually programmable. The command interface is simple to use and easily
understood. The programmer also has two types of internal reader. One of these is provided to read

Sokymat “Unique’ type tag configuration.

The module does not require a MAX232 type chip interface.

The module does not need an RS232 interface such as a MAX232 IC. The input pin7 goes to the computer
through a 4k7 resistor and the output goes to the computer through a 100R resistor.




TCRT5000, TCRT5000L

Vishay Semiconductors

Reflective Optical Sensor with Transistor Output

FEATURES

Package type: leaded

Detector type: phototransistor

Dimensions (Lx W x Hin mm): 10.2x5.8x 7
Peak operating distance: 2.5 mm

Operating range within > 20 % relative collector
current: 0.2 mm to 15 mm

Typical output current under test: Ic = 1 mA
Daylight blocking filter

Emitter wavelength: 950 nm

Lead (Pb)-free soldering released

Compliant to RoHS directive 2002/95/EC and in
accordance to WEEE 2002/96/EC

RoHS

COMPLIANT

19156_2
c A
E c
Top view 19156_1
DESCRIPTION

The TCRT5000 and TCRTS5000L are reflective sensors
which include an infrared emitter and phototransistor in a
leaded package which blocks visible light. The package

includes two mounting clips. TCRT5000L is the long lead

version.

APPLICATIONS
» Position sensor for shaft encoder

magnetic tapes etc.

» Detection of reflective material such as paper, IBM cards,

* Limit switch for mechanical motions in VCR

* General purpose - wherever the space is limited

PRODUCT SUMMARY

DISTANCE FOR DISTANCE RANGE FOR TYPICAL OUTPUT DAYLIGHT
PART NUMBER MAXIMUM CTR,e (V) | RELATIVE Iy >20 % | CURRENT UNDER TEST (2) | BLOCKING FILTER
(mm) (mm) (mA) INTEGRATED
TCRT5000 2.5 0.2to 15 1 Yes
TCRT5000L 2.5 0.2to 15 1 Yes
Notes
() CTR: current transfere ratio, lou/lin
) Conditions like in table basic charactristics/sensors
ORDERING INFORMATION
ORDERING CODE PACKAGING VOLUME () REMARKS
TCRT5000 Tube MOQ: 4500 pcs, 50 pcs/tube 3.5 mm lead length
TCRT5000L Tube MOQ: 2400 pcs, 48 pcs/tube 15 mm lead length
Note

() MOQ: minimum order quantity

ABSOLUTE MAXIMUM RATINGS (1)

PARAMETER | TEST CONDITION SYMBOL VALUE UNIT
INPUT (EMITTER)

Reverse voltage VR 5 \
Forward current Ig 60 mA
Forward surge current tp <10 ps lEsm 3 A
Power dissipation Tamp £25°C Py 100 mwW
Junction temperature T 100 °C

Document Number; 83760
Rev. 1.7, 17-Aug-09

For technical questions, contact: sensorstechsupport @ vishay.com

www.vishay.com
1



TCRT5000, TCRT5000L

Vishay Semiconductors Reflective Optical Sensor with
Transistor Output

ABSOLUTE MAXIMUM RATINGS (1)
PARAMETER | TEST CONDITION | SYMBOL | VALUE UNIT
OUTPUT (DETECTOR)
Collector emitter voltage Vceo 70 Vv
Emitter collector voltage Veco 5 v
Collector current Ic 100 mA
Power dissipation Tamp < 55 °C Py 100 mw
Junction temperature T 100 °C
SENSOR
Total power dissipation Tamb <25 °C Piot 200 mwW
Ambient temperature range Tk -25to + 85 °C
Storage temperature range Tstg -25t0 + 100 “C
Soldering temperature 2mm from case, t< 10 s Tsq 260 °C
Note

() Tamp = 25 °C, unless otherwise specified

ABSOLUTE MAXIMUM RATINGS

300 '

S .
E Coupled device
§ 200
=
a8
w
K]
a
e Phototransistor
g 100 \
L IR - diode \
o \ﬁ

0

0 25 50 75 100
95 11071 Tamb - Ambient Temperature (°C)

Fig. 1 - Power Dissipation Limit vs. Ambient Temperature

BASIC CHARACTERISTICS (1)
PARAMETER ] TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
INPUT (EMITTER)
Forward voltage Ir = 60 mA VE 1.25 1.5 Vv
Junction capacitance Vp=0V,f=1MHz G 17 pF
Radiant intensity IF=60mA, t, =20 ms le 21 mW/sr
Peak wavelength lg=100 mA ip 940 nm
Virtual source diameter Method: 63 % encircled energy d 2.1 mm
OUTPUT (DETECTOR)
Collector emitter voltage lc=1mA Veeo 70 \
Emitter collector voltage le =100 pA Veco 7 Vv
Collector dark current Vee=20V,lg=0A,E=01Ix lceo 10 200 nA
SENSOR
Collector current Vee =D5:11’2F:1r1|0 mA, Ic @@ 0.5 1 2.1 mA
E;ll:;:;or emitter saturation lp= 10Dmfillzcr:rg.1 mA, Vogsat @ @ 04 v

Note

() Tamp = 25 °C, unless otherwise specified

(@) See figure 3

) Test surface: mirror (Mir. Spindler a. Hoyer, Part No. 340005)

www.vishay.com For technical questions, contact: sensorstechsupport@vishay.com Document Number: 83760

2 Rev. 1.7, 17-Aug-09



TCRT5000, TCRT5000L

Reflective Optical Sensor with Vishay Semiconductors
Transistor Output

94 9226

Flat mirror d = working distance
Yir Ic @ =22.5mm
rem. 2 D = distance
12+ 0.2 mm

@ ¥ b @ J’ Vee // TCRT5000

e

96 12314 U 8 U
Fig. 2 - Test Circuit Fig. 3 - Test Circuit
BASIC CHARACTERISTICS
Tamb = 25 °C, unless otherwise specified
1000 10
/ E Ve =5V
&‘ —_
E 100 7 E O
k= / = E
o o -
5 = Ir
(&) =
s 10 (3 0.1 = 7
g £ f
E % E /
; 1 O 0.01
w 'U I /
0.1 / 0_0017 el L LLL Ll Ll bl L Ll
0 0.2 0406081012 1.4 1.6 1.82.0 0.1 1 10 100
96 11862 V. - Forward Voltage (V) 96 11763 IF - Forward Current (mA)
Fig. 4 - Forward Current vs. Forward Voltage Fig. 6 - Collector Current vs. Forward Current
o 12 - 10
© Vee=5V E
o I = 20 mA - " | lr=50mA
a8 11 z -
w E - e ——————————
: = LA B
= 10 e 1L .
— 1 T~ @ = 10 mA
5 o N - —
E o P o = 5 mA
3 - / el -
2 19 i o
2 08 = 0.1 2mA ]
£ 3 T A
07 sl m
o
5 0.6 0.01 il AR M MR
-30-20-10 0 10 20 30 40 50 60 70 80 90 100 0.1 1 10 100
96 11762 Tamb - Ambient Temperature (°C) 9611764 Ve - Collector Emitter Voltage (V)
Fig. 5 - Relative Current Transfer Ratio vs. Ambient Temperature Fig. 7 - Collector Emitter Saturation Voltage vs. Collector Current
Document Number: 83760 For technical questions, contact: sensorstechsupport@vishay.com www.vishay.com

Rev. 1.7, 17-Aug-09 3
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L298

DUAL FULL-BRIDGE DRIVER

= OPERATING SUPPLY VOLTAGE UP TO 46 VV
= TOTAL DC CURRENT UP TO 4 A

LOW SATURATION VOLTAGE
OVERTEMPERATURE PROTECTION
LOGICAL "0” INPUT VOLTAGE UP TO 1.5 V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated monolithic circuitin a 15-
lead Multiwatt and PowerS0O20 packages. It is a
high voltage, high current dual full-bridge driver de-
signedto acceptstandard TTL logic levels and drive
inductive loads such as relays, solenoids, DC and
stepping motors. Two enableinputs are provided to
enableordisable the deviceindependentlyofthein-
put signals. The emitters of the lower transistors of
each bridge are connected togetherand the corre-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

PowerS020

Multiwatt15

DRDERING NUMBERS : L298N (Multiwatt Vert.)
L298HN (Multiwatt Horiz.)
L298P (PowerS020)

nectionofan externalsensing resistor. Anadditional
supplyinputis provided so that the logic works at a
lower voltage.

ouT1 ugrz g wonF OIS ouTs
2 3 & [t I
435 9 g
| g :
e {
1 2 3 &
in? Iné
ot p—{—42 o
+— r 4
In2 In3
o—4 w19
EnA EnB
= ? 1 [ ] 15 : _2)
) _L p—COSENSE B s-s882
Rsp

Jenuary 2000

113




L298

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Power Supply 50 Y
Vss Logic Supply Voltage 7 v
V), Ven Input and Enable Voltage -0.3t07 )
lo Peak Output Current (each Channel)
— Non Repetitive (t = 100us) 3 A
—Repetitive (80% on —20% off; ton = 10ms) 2:5 A
-DC Operation 2 A
Vsens Sensing Voltage -11t02.3 vV
Pot Total Power Dissipation (Tcase = 75°C) 25 W
Top Junction Operating Temperature -251t0 130 °C
Tsig, Tj | Storage and Junction Temperature —-40 to 150 e
PIN CONNECTIONS (top view)
/ I. sl Ol e | CURRENT SENSING B
14 3 ouTPUT4
'$‘ iy OUTPUT 3
12 [ INPUT4
i E—— ENABLE B
10 3 INPUT3
[ EE—— LOGIC SUPPLY VOLTAGE Vgg
Multiwatt15 s e
r ) I— INPUT 2
6 2 ENABLEA
il I o INPUT 1
4 "3 SUPPLY VOLTAGE Vg
_$_ | Emm——- OUTPUT 2
P2 e—- o V) V)
\ |‘ pra — CURRENT SENSING A
Z TAB CONNECTED TOPIN 8 DI5IN240A
4
GND [ 1 20 1] GND
SenseA [ 2 19 ] SenseB
NC. 13 18 [ N.C.
out1 [ 4 17 ] out4
ouw2 [ 5 PowerS020 1 [—] outs
Ve 158 15 ] Input4
Input1 [ 7 14 ] Enable B
EnableA [ 8 13 ] Input3
Input2 1 9 12 ] vss
GND [ 10 11 ] GND
D35IN239
THERMAL DATA
Symbol Parameter PowerS020 Multiwatt15 Unit
Rihj-case | Thermal Resistance Junctioncase Max. - 3 °C/W
Rthjamb | Thermal Resistance Junction-ambient Max. 13:(%) 35 °CIW

(*) Mounted on aluminum substrate

2/13

%)




L298

PIN FUNCTIONS (referto the block diagram)

MW.15 PowerSO Name Function
1;15 2;19 Sense A; Sense B |Between this pin and ground is connected the sense resistor to
control the current of the load.
2:3 4,5 Out 1; Out 2 Outputs of the Bridge A; the current that flows through the load
connected between these two pins is monitored at pin 1.
4 6 Vs Supply Voltage for the Power Output Stages.
A non-nductive 100nF capacitor must be connected between this
pin and ground.
5,7 7.9 Input1; Input 2 TTL Compatible Inputs of the Bridge A.
6;11 8;14 Enable A; EnableB |TTL Compatible Enable Input: the L state disables the bridge A
(enable A) and/or the bridge B (enable B).
8 1,10,11,20 GND Ground.
9 12 VS8 Supply Voltage for the Logic Blocks. A100nF capacitor must be
connected between this pin and ground.
10: 12 1315 Input 3; Input 4 TTL Compatible Inputs of the Bridge B.
13; 14 16,17 Out 3; Out 4 Outputs of the Bridge B. The current that flows through the load
connected between these two pins is monitored at pin 15.
- 3,18 N.C. Not Connected

ELECTRICAL CHARACTERISTICS (Vs = 42V, Vss =5V, Tj = 25°C; unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
Vs Supply Voltage (pin 4) Operative Condition Vi +2.5 46 \
Vss Logic Supply Voltage (pin 9) 4.5 5 7 \'
Is Quiescent Supply Current (pin4) |Ven=H; IL=0 Vi= 13 22 mA
Vi=H 50 70 mA
Ven = L Vi=X 4 mA
Iss Quiescent Current from Vss (pin9) |Ven=H; IL.=0 Vi= 24 36 mA
Vi=H 7 12 mA
Ven = L Vi=X 6 mA
ViL Input Low Voltage -0.3 1.5 \
(pins 5,7, 10, 12)
Vin Input High Voltage 2.3 VSS \%
(pins 5,7, 10,12)
liL Low Voltage Input Current Vi=L -10 pA
(pins 5,7, 10, 12)
lin High Voltage Input Current Vi=H < Vgg -0.6V 30 100 HA
(pins 5,7, 10, 12)
Ven =L |Enable Low Voltage (pins 6, 11) -0.3 1.5 V
Ven = Enable High Voltage (pins 6, 11) 2.3 Vss Vv
len =L |Low Voltage Enable Current Ven=L -10 uA
(pins 6, 11)
len =H |High Voltage Enable Current Ven = H < Vg5 —0.6V 30 100 HA
(pins 6, 11)
VcesatH) [Source Saturation Voltage IL=1A 0.95 1.35 1.7 V
I =2A 2 27 V
Vcesayw) |Sink Saturation Voltage IL=1A (5) 0.85 1.2 1.6 Y
IL=2A (5) 1.7 2.3 1%
Vcesat | Total Drop IL=1A (5) 1.80 32 V
IL=2A (5) 4.9 V
Vsens  |Sensing Voltage (pins 1, 15) -1 (1) 2 \
1<7] 3/13
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Comment Description Designator Footprint LibRef Quantity
Component_2 1298n Component_2 1
L78L05 L78L05 L78L05 1
LM324 LM324 LM324 1
Cap Capacitor £1, C2 RAD-0.3 Cap 2
1 Amp General D1, D2, D3, D4, D5, D6,

Diode 1N4007 Purpose Rectifier D7, D8 DO-41 Diode 1N4007 8
Header, 6-Pin, Right

Header 6H Angle P1 HDR1X6H Header 6H 1

Header 2 Header, 2-Pin P1, P2, P3 HDR1X2 Header 2 3
Header, 10-Pin, Right

Header 10H Angle P2 HDR1X10H Header 10H 1
Header, 10-Pin, Dual

Header 10X2 row P4 HDR2X10 Header 10X2 1

Res2 Resistor R1, R2 AXIAL-0.4 Res2 2

RPot Potentiometer R? VR5 RPot 1




