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ABSTRACT

Magnetic Card Access Control System will be security system part for organization and
keep data of member, who has ID card. Which it uses for identify a person. Only ID cards are
added data to Database can slide to pass other card can not to pass. Magnetic cards have data at
track2. This project is designed to have convenience function for user Online function, Add data
function and Find data are example of a function. Human voice is a highlight of this project. It is
like a receptionist for a member to pass. It is speck when a member sliding the card into sfot.
Software is program by Visual Basic. So easily to interfere with other device by series port (RS-
232 ) interfacing

Microcontroller number AT89C2051 used to interfacing between computer and
magnetic card reader and control Solinoid to close or open the door when member sliding the

card. It is MCS-51 flash type and it can burn for 1000 times.
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. g = Gap size
Magnetic flux d = Head-to-medium spacing
Head gap o = Recording layer thickness
fringing field U = Surface velocity
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#include<stdio.h>
#include<dos.h>
#include<conio.h>
#define PORT1 0x2F8
void main(void)

{

intc;

int ch;

clrscr();
outportb(PORT1+1,0x00);
outportb(PORT1+3,0x80);
outportb(PORT1+0,0x0C);
outportb(PORT1+1,0x00);
outportb(PORT1+3,0x03);
outportb(PORT1+2,0xC7);
outportb(PORT1+4,0x0B);
outportb(PORT1+0,0xFF);
delay(5000);



outportb(PORT1+0,0x00);
do{

c=inportb(PORT1+5);

if (c&1)

{
ch=inportb(PORT1);clrscr();
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printf("press ESC to quit. input data is %X==: ",ch);

outportb(PORT1,ch);
}

if(kbhit())

{

ch=getch();
outportb(PORT1,0x00);

}
twhile(ch!=27);
}
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1% Visual Basic
Private Sub Command1_Click()
Command?2 = False
18
MSComml.CommPort = 2
MSComml|.Settings = "9600,N,8,1"
MSComml.InputLen =0

MSComm1.PortOpen = True
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o d o
MSComm1.Output = Chr(Text!.Text) * 19190yaMny 1314 textbox Ms1iloutmesn

Tdfiwesa
MSComm]1.PortOpen = False ‘Hanoesn
End Sub
Private Sub Command2_Click() * Click ﬁﬂiﬁ u%’aga
Dim InString As String

Command! = False
MSComm!.CommPort =2
MSComm]l.Settings = "9600,N,8,1"
MSComml.InputLen =0
MSComm]1.PortOpen = True
InString = MSComm].Input
Text2.Text = Asc(InString)
MSComml.PortOpen = False

End Sub

Private Sub Command3_Click() ‘ Click "7!‘1!11 End
End
End Sub
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Command1 (1jutjuna 1d#8 “ Command1” A1l default 11/Ag1 Caption 11 “Aun

Command1_Click() 1d Even “Click” 1a® @uia Click i Commandl 184 Code #1%

Private Sub Command!_Click()

Dim a As String

Dim dbsperson As Database

Dim rstperson As Recordset

Dim strperson As String

Set dbsperson = OpenDatabase("C:\joop_c\copy_a\dbtel.mdb")
Set rstperson = dbsperson.OpenRecordset(" Address", dbOpenDynaset)
strperson = "TelNumber =" & Textl.Text & "' "

With rstperson

.MoveLast

.FindFirst strperson

Text2.Text = rstperson("Name")

Text3.Text = rstperson("Address")

Text4.Text = rstperson("TelNumber")

End With

Ellld Sub

Command2 a Caption = “End” Auilia Click 1 Command2 1d21d Code RLARGEN
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Private Sub Command2_Click()
End
End Sub
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Clear fiaya I

Auda
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send number

Private Sub Command1_Click() DoEvents
Command1.Caption = "ok" buffer$ = buffer$ & MSComm1.Input
End Text1.Text = buffer$

End Sub Me.Show

Private Sub Command2_Click() If Command2.Caption = "Clear" Then
Command2.Caption = "Clear" buffer$ = ""

End Sub Command2.Caption = "ﬂﬂlﬁﬂClear"

Private Sub Command3_Click() End If
Command3.Caption = "ok" If Command3.Caption = "ok" Then

End Sub MSComm1.Output = Chr$(0)

Private Sub Command4_Click() MSComm1.Output = Chr$(0)
Command4.Caption = "ok" Command3.Caption = "d1 0"

End Sub : End If

Private Sub Command5_Click() If Command4.Caption = "ok" Then
MSComm 1.Output = Text2.Text MSComm1.Output = Chr$(1)

End Sub MSComm1.Output = Chr$(1)
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Private Sub Form_Load() Command4.Caption = "dJ 1"
Dim Instring As String End If
MSComm1.CommPort = 1 Loop Until Command1.Caption = "ok"
MSComm1.Settings = "9600,N,8,1" MSComm1.PortOpen = False
MSComm1.InputLen = 0 End Sub
MSComm1.PortOpen = True
Do

LﬁmsﬁuIﬂsuﬂsuuﬁmﬁav‘hmisﬂﬁmn11’31’1’61@ nezuaasiiivennues lsthe ud

naaoy ﬁﬂﬂﬂhﬁ@ﬂﬂﬂﬂﬂiﬂtﬁﬂﬂﬂ%“ﬂﬂ 0 %50 1 ﬁbl AR 'Jﬂﬁ‘l)ﬂ A7 "Wl'l\ﬂuﬂﬂﬂaﬂﬁi’ﬂ'lll



74

=
Unn 4

WaniInaasg

TJ'lﬂ‘lJVWWH‘LJ’]lﬂl'ﬂblﬂﬂﬁ1'JLLGIL‘WUﬁﬂﬁ@@ﬂkmﬂiﬂﬁuﬂimmVILﬂUVIE]‘H{]tLﬂ sWUITU

ll
muu ucamwmwuﬁlumisuTﬂmﬂnmhmmu Sudouadilduinn wasmauﬂsumﬁ

“u

=4 ]
ﬂ@u?ﬂWﬂU@ﬁﬂ Lllﬂlﬁ1ﬂ1ﬂ1izﬂﬂ1'§ﬂFﬂuﬂ')gﬂﬂ13ﬂ@'Jzﬂﬂ’liﬂﬂ‘ﬂgﬁﬂﬁiyﬂluTmﬂJ@y‘ﬁlﬂﬂUﬂﬁﬂ

v o =1 ° ' 9 =3 ° v Yy
AILAVUAIVBIARIUANNIZTING Decode Tuifudoyaos |y waznazimamsuveyaudan

1 4 & )
AIVONNUNOIADYAIY  MITOBAUUY  Software 15139 1A0OBAUVUMY Hardware F31515)

o a 3 o U 1) dy qyd' v o 9
Tsunsundousuunily Simulate narougAouniil aoutidiaiunee lawamug)

=3 s:uuns sdaumsiin-oan

aananlysunsy

S=UUASHIIdOUMSLI1-90i1
ASURSILaULIMAN

S
Institute
Techn f
Ladkra bang

2 o & 4 - [ ) g
U 4.1 Unaasmsudaluaion Main Menu nsssumsidenlandunis Iy

1073 lJﬂTHUNLﬂuﬂ'IiﬁuIﬂiuﬂifu‘m‘ﬂUHﬁ5?JS‘UFH‘U?)UﬁN'IHiJWI'NW@iﬂ?JHﬂiMGI’JVI

'H‘IN ( Coml ) L‘U?J?J'i?'f)ilﬁllﬁ]ﬂﬂﬂﬁﬂ L“UUJTVlﬂ’f)iJW’JM’E]Sﬁ'Ju‘VlLWﬁﬂ‘YNHIJﬂﬂz%ﬂﬂ"lﬂju

Y9



75

e - < v .
nowiNuaed  Tasmsiodeyaudssuianauazifiu1lu Database gAY Main

4 = a 3 g . v 1y 4
Menu 10151021 Menu Bar “11laszuy” Aazilums On line s05umidoya Tauiiona “ila

v

seuv” TUsunsufveyins Inaa Form Inuvuuiaas

VY

.

Taszuy muuwﬂmin uminn mnmm aanninlysunsy

Mongkut'g
Institut
Tecﬂn >log9t
Ladkra ang

o 4 d . 2
gﬂ‘]/l 4.2 Lﬁ’t) Click ' Menu “ilaszuy On line” 3¢ Load Form 11’711‘111111‘1

& < d vy ' a
%TﬂzﬂLNﬂﬁ']ﬂﬂ “Lﬂﬂizﬂ‘u Online” ﬂﬂxﬂi‘]ﬂ.ﬂ Form mauu%:imumw:umim

7 o o o =t ) @ Ao ' ad '
UasudadalsunsuesihmanSoufivusudeyaitegluddnunideguioly driitewd

e

P ¥

@ o 1 1 adg '
Yoyauie lUdugunsalmouende’l uadhhififezda o Welueda M ldgndes Form
= v a . LY 4 a ‘A
i1Aeri¥umimuoa Visual Basic e Tuszausana'ld e §l¥naaiadiidniivesa veda

1 - o 4 o o o LY v
vdedoyn “START” wniinedn e Tsunsunsaametiufiezya( thnfzvduny ) e

CY

v @ VY ' Y} v da P @ a o ¥ o o
miﬁ’e)uimm‘"uaﬂﬁl g’n ﬂf]vhjﬂaq 5@“6]51’](‘]')5@]1]%5 MUDUNUIUTTUNUNNIUADUTUN

o o w
sz L:uarswmummsammana"lnmmu DataBase feziiifvawavenuuiovenligzady

vy

N3y uammaaﬂ%xmﬂ%mwmnmma"lﬂ



Daszuy wialiayatandn uansliaya NINLLNG aanminlysunsy

ty

sWadandn: 41012040
o: W naz1nd Lends

wwadInatined: 043-723867

[ — sxammg
st

daszuy indayedan@n wansfiaye BUILANG aanmnlysunsy

sewanliesasngn I

“Haanin l

\danamwaangn ﬁ’amxﬂnu l

FomwnSanou I
\Radiaya l

LU Inseiv l

76

=) A o . = ) a < -d’{
Eﬂﬂ 4.4 150N1013 Click 1 Menu “thl‘lJ@qu‘ﬁﬁlﬂﬁlfﬂ” N3¢ Load Form 11‘1%‘111.!31']



77

Uimnuiums Load Form #lddmSumiudoyamndn ileisgatasuas ladoyn

¥
-

= ' - A " v A S - 9 Y g o . a A
vosmnFnlagniwlasmaidon File Tu udludoya ioiaSuSoudooudafiimsClickfimy
9

@ ' 4 = . a 2 ° a J
doyanginamailon udoyalavns Click njuiudoyaniheessimsindosdoya

imnda Imudoyanu Iniidh 111480

E3 nanatayamsith-oan

D [Name [Thai_name [Addess Tel Time_In

P | 41012040 Mr. Kulachat Detsiri 7777[@71_13_.11«. wsdd 22 vy15 inulwunas o 043-723867 i |0:47:57

41012082 Mr. Sujarit Tungittean w1t 3330 Gadenien  300/125awnseiio nmw. | 7390278 517 0:47-35

| |41012040 Mr._Kulachat Detsii it nazw1h wnfis__ 22 ny15 inulwwnias o | 043723967 23050

|_|41012040 Mi. Kulachat Detsii w1t nez1di wnds 22 n15 dwiwwnas » 043723867 2.36:51
141012042 M. Sutjarit Tungitiean w161 3330 Gani3ow | 300/125 awinsziio nmai, | 7390278 6ia 517 23829

:51012042 Mr. Sutjarit Tungiliean w1 3% Gsaen3uy  300/125 2wins=iis nnal, | 7330278 wia 517 24135 j
41012040 Mt Kulachat Detsii %10 s wop@3 22wy 15 srmlwunas @ 043723867 2404
41012045 M. John Homer IMi_John Honer 100-300 Westside River 1]101-598-6633 30837
41012045 Mi. John Horner IMr. John Hormer 1100-300 Westside River 1{101-598-6633 3.03:59

| |41012045 M. John Honer Mr._John Homer _ 100-300 Weslside River || 1015986633 30412
41012040 Mr. Kx@a_chd;betsu_n WY qRsad eEd3 22 w15 dnulwunas » 043723867 3.08m
41012042 Mr. Sutjarit Tungiliean  wg 4330 61 Iﬁmiw __300/125 awinszils nnal. | 7390278 via 517 3:08:18
41012045 Mr. John Homer Mt John Homer  100-300 Westside River || 101-538-6633 13:08:23

]51012040 Mt Kulschat Detsii w18 nesif wsdi | 2w15 Thulwunas » (043723867 213258

B K. »

317 4.5 1o Click i Menu “naasdoyn” 92411713 Load Form fiuansdeyanisith-aon

y < &
liioiien Menu urasdoya vz Load Form Nduamsdoyamsidhesn Tavaziansde
—_a [ & Y " a < o & ¢ A 9 a ‘¥
yafifioglu Dawbase Fevingideyaszq Lidimniimsideunmiiegdoyafiauysalls
&

7o o [ = o
fladumnomglddmiudy Hep Auushnsldldsunsy  dedeanisesnsin

Tsunsufiion Click 7t STOP Tosunsufazsinnisile



[= = vl

\laszuy

78

_ =18 x]
&4

waidiagadandin | wamaliaya nanging  3anmnlysunsy

bnstieeaadas

laansi Fasenen rfiwadn 1 eapfpsrpaiioneed Lforhnssulusungaas dranfiMainForm
viiu Main Menu fivsenamsndniiion i lutietarffumstiom shag

1 "szuy Online " iiusarifunsldnusesudiogamnwadn ( Online ) LilaAindi Menu Sukh
\allafiensfindnefie LSz Tusunsarhamas fidisae "system online” wihazselfiasetiasi
thzadiasthiieseseiufoyafidlu Data base Razusasioantosizeiios wionfialeiay uas
evmds Taamaweudadetioys ludiugunsalmevan uathlaesefiazneruusal igatian
nnuhiiesfise dulalgnéos ThuSautiasing

2 "ardipweaandn” twiariuns Ratoyatessandn loamsgetiesfisnzetiosuinldiows

wamninivesy Aindiuwll &oonuulftinesldsummwiosmangnfiol g ma fiafinnse
tiesthu Ihan

3. "Hatoyat froan i iuiuitunsdunfors mninfinéod fous

Help

317 4.6 uaRielNT Click Nl Menu *naoms” iy Help



start

nm Menu "

faszuu On line

. he Menu "

—= show from start

Audayasundn’

nn Menu

— show from data

— show from from3

"ugautiaya"

AR Menu

show from

"wanang"

END

showl




Slide the card

to add member start

® -

open database

l

Wy Record

Muvindayaas
Database

#avn1TaAnNINA

Tdsunsu

END

80



81

start

Fudaya
ANDTH Datal=

Hi! welcome to KMITL.
Please slide the kard in
slot

/———”
state ment
tiag @

open database

Sorry i can find your
data. Please take a
new card

Y avaan

(Baaautivin
wialtdan

o ufile Recor
WAy Record ecord
16
ellp name have a
nice day * ;
@ Tufindayany Wivdaya
database 2111din fauaan

\ 4

flavANTaANINA
Tsunsu

END




82

P
UM s

ajiwamsnaasa

5.1 ajuwamanaass
a =Y L ::’ - 1Y) 9 9 o 1 o 9
Yiggninuiaiviiaueranudniiussvuniugumsidhesn Tnol9sassiminiy
s w o @ 1 ¢ o ¥aAdayw ¥ vy
dmfuduszuuinynimnlaeasuiesnsimiiinieldasavaoudeyavesdinudosn
' { 4 n,: o3 ° 4 B’l’ t §
hifrdeemiudulasuasilinswdeyafissy 13l Database voynaaiiu Aoufie
1 Y Y LY q’l’ Y o d' o v & 9 1
aunsarud-sen ladrimdhoemiuszdeditasivhnmsfiuiindeyaaslu Database Aoy
Yoyavosmndniezdsznouliedeyandrdan o1y SHan1Sa, ¥, o wes ns
uazdoyanie udmadniguszuhidesnisdeyald i uss Tonfluseinstha
o 5 E 1 a o w o a
Software AIUAN WAIU11AY Visual Basic Laziiday Interface Andofuginsainteuenuasin
' v w1 v d g ' a d ° o o 2
ABNUMIBIUUOLLNMAN Lﬁaé'mun’fmamﬂuﬁm‘mﬂnz‘nm’nswqﬂﬂsm‘lﬁlﬂﬂﬂiz@ 9
P o 9/ $ 1 o é
Tagaguuds Tassomannsofisghon 88duiimelolussdunils  Taomwie Software

9/ A 1 J A £ a LY o 1 ;
vlﬂt'Wil Qﬂtﬁu@ﬂﬁ"}LWﬂi‘HL‘Wilﬂizﬁﬂﬁﬂ’l‘wuﬂizﬂlm'lﬂ“uu

5.2 Yayresmuamandly
- 4 ' da 4 4 tava  a & P
ninmsastieisi lassnuinuhilymifadeasiiedfidesinuenmilesni
b4 9 o ]
Tanaumu Borfimuh
1 o o Y a o
1. Clock lierdiys (FamssunINYBITZULNIIAYBUAS DInBNIABT T UNT 1IUDY
o ¢ & o o 2
gunsaineuendewdlulasnsuiendas gunsaitszian opto AvIl¥msHeTRTY

PN @ ot g/ o d”
2, QﬂfﬁleﬂUH'Jﬂ'lu‘ﬁ'lﬂ’]ﬂﬂﬂqsaﬁ\ic]fﬂu']u

5.3 MaNannlnssnu
e 4 o 4 4 o ¥ v &

Inssnuiimunseasiauuiionezsesiunnudeinisvesd1dnunaziiosn

a4 o 4 4 o o o ; P
maluladldianniutern  Sohldisiuludossudsmuluiolnssnuiismnsofios
Ysulgeldnardiudaoiu

I @IUYed Software wNsANNugnIEY Iz liuuie I seedudy

v vq 9/

AMUADINITVOIR 10U

' ¢ Ay o P a 9
2. ﬁ")uﬂ'J'UﬂllQﬂﬂimﬁiﬂﬁju‘UQQﬂauIﬂsala@ifﬁu'ﬁﬂﬂﬂzlwuﬂ’ﬁﬂaﬂﬂnqﬂ



83

] 14

=4

a Jd &

v o o Y o '3 A [y =] N o
nawetuws Aoy Insameidin ldiulinesade 3 wedn uazdiovzliudianioudled

iNoauAtTU1geNA9 Software i

L4
LY o

UUM

T lunmsud lunerlsuysge



VITIYNTH

a A v s ° . . o L4
AR ANAIAIUEANAR, 911003 AIRANINE. Visnal Basic 6 u‘uuiﬂsuﬂsmuas. AJUNNUNIUAT :

a a 4
InowTgymsiiun, 2542
o 7 o v o ad a o aa ad o
IF.R5.0708397 "lﬂsTs%muuw. DIANNIDUNT IS VA INDA. ATUNWUNIUAT : maﬂgm‘m

y
o ¢ ar

WUNASIN 1,2539

o o o’-ay a a 4 Y o = S/ o wa o
FOINU QUNTINTI 18, FITWIY nILNIAUNA. Sousuaslianis lulnsaeuInsames

(MCS - 51 Microcontroller Theory & Practical Approach). ﬁu‘lunﬁw tﬁmwa?muﬁ

o o
sftas.auon yunizlos. msyssynaldam luTnsneu Tnsamed(Microcontroller Applications

¥ ’
MCS - 51). WUNWASIN 3, 2543

http://www.microsoft.com
http://www .atmel.com
http://www tokin.com




& - Yo o % = = Y ' ¥ o o % 1%
wnansiluenarsianulidwiunisidauiensfnyivintgu leugislmhluldusslosiaunisem

lidnsdllas visdu Bnnsnuilvidnuadlieniariesdadadivedenarsynasaninisiluly



+5V

f 220 0.01uF 250V

é 12V
Rl 4 g |
6 220
# 3 ] Relay
Trigger | 5 | 1C555 . r
1| s
1 2 /
Cl 2 opto TR
! N
—) >— 4
2 AT N B
+5V
o}
+5V k £

RI § 4 I8 it
6 ==
1k ; 1 3
Tngger 2 IC 555

B J: cl
Lol

A
,,._
3







N
GA \

= )
»
=)
%
"

S = Y o 1% £ - = Y 1 2 o v (53 v
wnanstluenasianulidmsunisidnuimenis@nwivingy ldeugnlviluldusslevilsunisen

Linsdilag Nvdu Bnviwvhadlvidaudaailenuaziesdnddiadvesenarsmnasaidnisiluly



A2 A s a Tt Iy 2l e e
0

* Tusunaa Decode dayaaniaemiunuutiman *
;* Read Track2 Modulo5 Format *

;" Display Data Code to RS232 *

;¥ CPU Control : AT89C2051 *

;¥ Complier : SXA51 *

¥ (Used Interrupt INTO Mode) *

CLK_.MAG EQU P1.0 ; Clock Sync Magnetic Card

DATA_MAG EQU P11 ; Data From Magnetic Card

PRESENT EQU P32 7 Enable Magnetic Card (INT0)
ORG 20H

FLAG_BUF: DS 1 ; Flag Buffer

CHECKSUM: DS 1

BUFFER: DS 40 ; 40 Byte Buffer

START EQU FLAG_BUF.0 ; Start Flag Status

STOP EQU FLAG_BUF.1 ; Stop Flag Status
ERROR EQU FLAG_BUF.2 ; Error Flag Status
PARITY EQU FLAG_BUF.3 ; Parity Error Flag Status

UPDATE EQU FLAG_BUF.4

ORG  CO00H
LIMP  PROGRAM
ORG  0003H

LIMP  GET_DATA

PROGRAM: MOV SP,#128-32 ; Stack 32 Byte
MOV  FLAG_BUF,#0 ; Clear All Flag
SETB DATA_MAG ; Standy Signale

SETB PRESENT
SETB CLK_MAG



INIT_SR: MOV  A#HOFDH : Set baud rate 9600
MOV TH1,A
MOV TL1,A
MOV TMOD,#00100000B ; TIMER1 MODE 1

CLR ES . Disabie serial interupt
CLR ET1 ; Disable timer1 interupt
SETB TR1 ; Set timer1 contro!

MOV  SCON,#01010000B ; Serial mode 1

SETB EXO ; Enable EXO
SETB ITO ; Interrupt By Falling Edge
SETB EA ; Enable Global Interrupt

TEST_MAG: LCALL PRINT_SER
DB  'START',0DH,0AH,00
DSP_NUMO: JUNB  UPDATE,$ ; Wait to Display Data
MOV  RO,#BUFFER
JB  ERROR,SUM_ERR
JB  PARITY,PAR_ERR
SJMP  DSP_NUM1
SUM_ERR: CLR ERROR
CLR UPDATE
SJMP  DSP_NUMO
PAR_ERR: CLR PARITY
CLR UPDATE
SJMP  DSP_NUMO
DSP_NUM1: MOV A @RO
CINE AHOFH,DSP_NUM2
ADD  A#30H



LCALL TX_BYTE » Display End
LUMP  DSP_NUM3
DSP_NUM2: ADD A #30H
LCALL TX_BYTE
INC RO
SJMP  DSP_NUM1

;* Clear Data Buffer *

;" Register : RO,ACC *

CLR_BUFF: PUSH B

MOV  B.#40

MOV  RO#BUFFER ; Clear Data Buffer
CLR_BUFt: CLR A

MOV  @ROA

INC RO

DINZ B,CLR_BUF1

POP B

RET

BRat i i s et Dt s st et ads T2
v

" Read Data From Magnetic Card *
;" Get Number of Card (Modulo5) *
i Output : BUFFER (BCD 40Byte) *
" Reg. :R1,R2,ACC,CHECKSUM *

GET_DATA: LCALL CLR_BUFF : Clear Buffer
MOV  CHECKSUM,#0

MOV  R1,#BUFFER-1 ; Pointer to Save Data
CLR START ; Clear Any Flag
CLR STOP

CLR ERROR



GET_DATO: LCALL GET_CLK ; Get Start Sentinel
MOV C.DATA_MAG
cpPL C
JB  DATA_MAG,GET_DATO ; Loop Until Start Bit

SETB START ; Strat Bit OK
GET_DAT1: MOV R2,#5 ; Modulo 5 Format Counter
CLR A
CLR  PARITY
INC R1 ; Point to Next Byte Save

GET_DAT2: JB  START,GET_DAT3 ; Get 1-Byte Data
LCALL GET_CLK
MOV  C,DATA_MAG
CPL C
GET_DAT3: RRC A
CLR START
DINZ R2,GET_DAT2
RR A
RR A
RR A
JB  P,GET_DAT4 ; Parity Odd OK
SETB PARITY ; Parity Error
SJMP  GET_DATS8

GET_DAT4: ANL  A#OFH ; lgnore Parity
JB  STOP,GET_DAT5
PUSH ACC
XRL A CHECKSUM ; Checksum Data

MOV  CHECKSUM,A
POP ACC

GET_DAT5: MOV  @R1,A : Save Data
JB  STOP,GET_DAT6 ; Stop Operation
CJUNE A #OFH GET_DAT1
SETB STOP



SIMP  GET_DAT1

GET_DAT6: CJUNE A,CHECKSUM,GET_DAT7

CLR ERROR ; Checksum OK

SETB UPDATE
SIMP  GET_DATS8
GET_DAT7: SETB ERROR
GET_DAT8: UNB P3.2%
RETI

KNI NN NN R KK hhkhddh it
’

;* Get Magnetic Clock *

GET_CLK: JUNB CLK_MAG,S$
NOP
NOP
JB  CLK_MAGS$
NOP
NOP

RET

*k Fded et e

.+ Send 1-Byte to RS-232 *
7V input : ACC *
;7 Output : Seria! port *

TX_BYTE: CLR TI
MOV  SBUF,A
JNB  TI$
CLR TI
RET

; Checksum Error

i Wait Rising Clock

; Wait Falling Clock
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t

;" Receive 1-Byte from RS-232 *

¥ input @ BUFFER *

w*

:* Qutput : Serial port

RX_BYTE: JNB RIS
CLR Rl
MOV  ASBUF
JNZ  OUT
JZ ZEE
RET

RX_BYTE1: UJNB RIS

CLR Ri
MOV  ASBUF
RET

;* Outport 1 *

dedayanan port1.5

ol dedes e drdor e ok ok
'

OuT: CPL P15
LCALL DELAY
CPL P15
RET

RaZiT 2Ly
v

;¥ Outport 2 *

;*aedaynaen port1.4 *

%
'

CRARER KA RAF I T AR
’

ZEE: CPL  P1.4



LCALL DELAY
CPL P14
RET

Rd sl 2l
'

;" Delay *
*aridueioe Delay*
o Reddedede e dk g

DELAY:
DEL1:

MOV  R6,#0FFH
MOV  R7,#OFFH
DINZ R7.3
DINZ Re,DEL1
RET
DSP_NUM3: MOV A #0DH
LCALL TX_BYTE
MOV A#OAH
LCALL TX_BYTE
LCALL RX_BYTE
LCALL DELAY
MOV  A#OBH
LCALL TX_BYTE
LCALL RX_BYTE1

CLR UPDATE
LJMP  DSP_NUMO
RET

PRINT_SER: POP DPH

POP DPL
PRINT1: CLR A
MOVC A @A+DPTR
CUNE  A#OOH,PRINT2
SJMP  PRINT3
PRINT2: LCALL TX_BYTE

INC  DPTR

; Carrier Return

; Line Feed



SJMP  PRINT1
PRINT3:  PUSH DPL
PUSH DPH

RET

END
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'Form2
‘start Control
'Option Expilicit
Dim Loopimg As Byte
Private Sub Form_Load()
Dim D1 As Variant
Dim instring As Variant
Loopimg =0
MSComm1.CommPort = 1
MSComm1.RThreshold = 1
MSComm1.PortOpen = True
Me.Height = 2400

End Sub

Private Sub delay()

Dim x As Variant

Forx =0 To 150000

Next x

End Sub

Private Sub delay1()

Dim x As Variant

For x = 0 To 450000

Next x

End Sub
Private Sub MSComm1_OnComm()
Dim a, b, C As Integer
Dim buffer As Variant
Dim dbsperson As Database
Dim rstperson As Recordset
Dim strperson As String
Dim strinoutCheck As String
Dim Data1 As Variant
Dim Temp(1 To 10) As String
D1="



Match = "~
delay
D1 = MSComm1.input
m = InStr{1, D1,"S", 0)
ifm=1Then
TextToSpeech1.Speak *Hello Wellcome to K-M-1-T-L*
delay1
TextToSpeech1.Speak "Please slide the card into slot*
delay1
End i
a = InSir(1, D1,"", 0)
fa<>0Then
b =InStr(1, D1,*7", 0)
Datat = Mid(D1,a,(b-a) + 1)
C = InStr(1, Data1, ", 0)
End If
Set dbsperson = OpenDatabase(App.Path & "db1.mdb")
Set rstperson = dbsperson.OpenRecordset(“table1”, dbOpenDynaset)
strperson = "Gardid =" & Data1 & ™ *
With rstperson
.Movelast
.FindLast strperson
If NoMatch = False Then
Me.Height = 6855
Match = “ok*
If rstperson("Time_out") = "tahiaan” Then
-Edit
rstperson(‘Time_out") = Time
rstperson(*Check_in*) = *1*
.Update
Label10.Caption = *agn"
tabel12.Caption = Date
Label14.Caption = “tia”
Label15.Caption = “1nataen”

Labe!13.Caption = rstperson{"Time_out")



Label16.Caption = rstperson(*Time_in")
Label17.Caption = rstperson("Time_out")
Label6.Caption = rstperson(*ID")
Label7.Caption = rstperson(*Thai_name")
Label8.Caption = rstperson("Tel")
Label0.Caption = rstperson(*Addess")
Label12.Caption = Date
Image1.Picture = LoadPicture(rstperson(*image”))
TextToSpeech1.Speak " Bye Bye *
delay1
TextToSpeech1.Speak rstperson(*"Name”)
delay1
TextToSpeech1.Speak "Have a good luck®
delay1
MSComm1.Output = Chr$(0)
MSComm1.Output = Chr$(0)

Eise

If rstperson(*Check_in") = *1* Then

Timer1.Enabled = False
D1=Time
Temp(1) = rstperson(*Gardid®)
Temp(2) = rstperson(*iD”)
Temp(3) = rstperson(*Name*)
Temp(4) = rstperson("Thai_name")
Temp(5) = rstperson(*Addess")
Temp(B) = rstperson("Tel")
Temp(7) = rstperson("image")
AddNew
1Gardld = Temp(1)
11D = Temp(2)
IName = Temp(3)
{Thai_name = Temp(4)
1Addess = Temp(5)
Tel = Temp(6)
Image = Temp(7)



{Time_in = D1
iDate = Date
ITime_out = "dvhinen
1Check_in = "0"
.Update
End If
TextToSpeech1.Speak *helio®
delay1
TextToSpeech1.Speak rstperson("Name”)
delay1
TextToSpeech1.Speak “Have a nice day*
delay1
Label10.Caption = "1fi*
Label14.Caption =
Label15.Caption =™
Label16.Caption = ™
Label17.Caption = *

' Label.Caption = Temp(2)
Label7.Caption = Temp(4)
Label8.Caption = Temp(6)
Label9.Caption = Temp(5)
Label13.Caption = D1
Label12.Caption = Date
Image1.Picture = LoadPicture(rstperson("Image‘))
MSComm1.Output = Chr$(1)
MSComm1.Output = Chr(1)

End If
End if
If .NoMatch = True Then
fC=1Then
out0
End if
End if
End With
MSComm1.Output = Chr$(0)



MSComm1.Output = Chr$(0)
rstperson.Close
dbsperson.Close
End Sub
Private Sub out0()
Dim Z As Variant
delay
if Match <> “ok” Then
fm <> 1Then
MSComm1.Output = Chr$(0)
MSComm1.Output = Chr$(0)
TextToSpeech1.Speak “sorry i can't find your data”
delayt
TextToSpeech1.Speak *Please take a new card *
delay1
End If
End if
Match =*
End Sub
Private Sub out1()
Dim R As Variant
MSComm1.0utput = Chr$(1)
MSComm1.Output = Chr$(1)
delay
End Sub

Private Sub Timer2_Timer()
Label6.Caption = Format(Now, ‘dd/mm/yy hh:mm:ss AMPM")
End Sub
Private Sub Timer3_Timer()
Select Case looping
Case 1
Me.Caption ="¢*
Case 2

Me.Caption = "¢2*



Case3

Me.Caption = "sou"
Case 4

Me.Caption = "szup”
Case 5

Me.Caption = *syinm
Case 6.

Me.Caption = *tz1nma®
Case?7

Me.Caption = "sxLnmine:
Case 8

Me.Caption = *sxLmmingn”
Case 9

Me.Caption = "ryunimaany®
Case 10

Me.Caption = "r¥LLIMeL.”
Case 11

Me.Caption = *s2LmMamd. "
Case 12

Me.Caption = "ssUUNN."
Case 13

Me.Caption = "svLumiau... *
Case 14

looping =0

Engd Select
looping = looping + 1
End Sub

‘Form3

Private Sub Timer1_Timer()
Select Case looping

Case 1

Me.Caption = "u"



Case 2

Me.Caption = “ug"
Case 3

Me.Caption = "uan*
Case 4

Me.Caption = *uang"
Case 5

Me.Caption = “ugman"
Case 6

Me.Caption = "uamed”
Case7

Me.Caption = "ugmedn”
Case 8

Me.Caption = "ugmetian”
Case 9

Me.Caption = "uanadiny"
Case 10

Me.Caption = "unasdiaya®
Case 11

Me.Caption = "uanediayan®
Case 12

Me.Caption = “uanediayant”
Case 13

Me.Caption = “uanediayanis*
Case 14

Me.Caption = "wansfiayannse
Case 15 _

Me.Caption = "uansdiayanisiy
Case 16

Me.Caption = "uanedisyanasd®
Case 17

Me.Caption = "uaadayanisida
Case 18

Me.Caption = *uanstiayanisida--
Case 19



‘Me.Caption = "uamdieyanini-o°
Case 20
Me.Caption = "uanstiayaninin-ne"
Case 21
Me.Caption = "wamsiayanisiir-een®
Case 22
looping =0
End Select
looping = looping + 1
End Sub

'Form4

Private Sub Form_Load()
TextToSpeech1.Speak * you wanna help "
looping =0

End Sub

Private Sub Timer1_Timer()
Select Case looping
Case 1
Me.Caption = ™
Case 2

Me.Caption = *H"
Case 3

Me.Caption = "He"
Case 4

Me.Caption = “Hel"
Case b

Me.Caption = "Help®
Case 6

Me.Caption = "Help *
Case 7

Me.Caption = *Help *
Case 8

Me.Caption = “Heip ! §"



Case 9

Me.Caption = "Help
Case 10

Me.Caption = "Help
Case 11

Me.Caption = *Help
Case 12

Me.Caption = "Help
Case 13 ‘

Me.Caption = "Help
Case 14

Me.Caption = "Help
Case 15

Me.Caption = "Help
Case 16

Me.Caption = "Help
Case 17

Me.Caption = "Help
Case 18

Me.Caption = "Help
Case 19

Me.Caption = "Help
Case 20

Me.Caption = "Help
Case 21

Me.Caption = "Help
Case 22

Me.Caption = "Help
Case 23

Me.Caption = "Help
Case 24

Me.Caption = "Help
Case 25

Me.Caption = "Help
Case 26
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Me.Caption = *Help ! ssunndv-eansoenia®
Case 27

Me.Caption = "Help ! ssuudiv-aenmnening”
Case 28

Me.Caption = "Help ! szuLir-eandeninsu
Case 29

Me.Caption = "Help ! ssuui-eandasnimnsu”
Case 30

Me.Caption = *Help | sruindn-aendneninsu
Case 31

Me.Caption = "Help | sruudn-eandnuinsusic
Case 32

Me.Caption = "Help ! svuuiin-eandaeninswim”
Case 33

Me.Caption = "Help ! reriir-eensneinsudiva”
Case 34

Me.Caption = "Help | rauir-eandaainsuiing:
Case 35

Me.Caption = "Help ! ssunndh-eandaeimnsusimn®
Case 36
looping =0
End Select
looping = looping + 1
End Sub

&

'Formb
Private Sub CmdGetpicture_Click()
On Error Resume Next
ComDiPic.ShowOpen
Image1.Picture = LoadPicture(ComDiPic.FileName)
End Sub
Private Sub Command1_Click()
Dim dbNameAdd As Database
Dim rsTable As Recordset
Set dbNameAdd = OpenDatabase({App.Path & "db1 .mdb")



Set rsTable = _
dbNameAdd.OpenRecordset("table 1", dbOpenDynaset)
With rsTable
AddNew
IGardld = Text1.Text
HD = Text6.Text
IName = Text3.Text
IThai_name = Text2.Text
!Addess = Text5.Text
ITel = Text4.Text
ITime_In ===
ITime_out =*-*
limage = ComDIPic.FileName
{Check_in =*1"
.Update
.Bookmark = .LastModified
End With
Text1.Text="
Text2.Text ="
Text3.Text="
Text4.Text="
Textb.Text="
Text6.Text="
Image1.Picture = LoadPicture(App.Path & \NoPicture.bmp)
rsTable.Close
dbNameAdd.Close
End Sub
Private Sub Form_Load()
Dim D1 As Variant
Dim Instring As Variant
TextToSpeecht.Speak "Slide the gard to add member data *
MSComm1.CommPort = 1
MSComm1.RThreshold = 1
MSComm1.PortOpen = True
End Sub



Private Sub MSComm1_OnComm()
Dim a, b, C As Integer
Dim buffer As Variant
Dim Data1 As Variant
Dim dbNameAdd As Database
Dim rsTable As Recordset
Set dbNameAdd = OpenDatabase(App.Path & "db1 .mdb")
Set rsTable = _
deameAdd.OpenRecordset(‘tabIe‘l', dbOpenDynaset)
Di=*
delay
D1 =MSComm1.Input
m = InStr(1, D1, *$", 0)
a=InStr{1, D1,"", 0)
ifa <>0 Then
b = InStr(1, D1,*?*, 0)
Datat =Mid(D1, a, (b - a) + 1)
C = inStr(1, Datat, ", 0)
Text1.Text = Data1
MSComm1.Output = Chi$(0)
MSComm1.Output = Chr$(0)
End If
End Sub
Private Sub delay{)
Dim x As Variant
Forx = 0 To 150000
Next x
End Sub

'Formdi
Private Sub Toolbar1_ButtonClick(ByVal Button As MSComctiLib.Button)
Select Case Button.Index
Case 1
if Button.Value = 1 Then

TextToSpeech1.Speak "Open System *



Delay3
Button.Caption = "Unszuy”
Form2.Show

Else
TexiToSpeech1.Speak “Close system *
Delay3
Button.Caption = "Tmsziny®
Form2.MSComm1.PortOpen = False

Unload Form2
End if
Case 2
If Button.Value = 1 Then
Form5.Show

Else
Form5.MSComm1.PortOpen = False
Unload Form5
End If
Case 3
If Button.Value = 0 Then
Form3.Show
Else
Unload Form3
End Iif
Case 4
If Button.Value = 1 Then
Formd4.Show
Else
Unload Form4
End if
Case 5
if Button.Value = 1 Then
End
End If
End Select
End Sub



‘Module1

Public Match As Variant
Public D1, check As Variant
Public m As integer

Public looping As Variant

Sub main()
frmdi.Show

End Sub

Public Sub Delay3()
Dim y As Variant
Fory =0 To 450000
Nexty

End Sub

it bt rd
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Features
* Compstible with MCS-51™ Products

¢ 2K Bytes of Reprogrammabjle Flash Memory
~ Endurance: 1,000 Write/Erase Cycles
* 2.7V to 6V Operating Range
* Fully Static Operation: D Hz to 24 MHz _,@

* Two-level Program Memory Lock
* 128 x 8-bit Internal RAM

* 15 Programmable VO Lines

* Two 16-bit TimerCounters

* Six Interrupt Sources B'bit

* Programmable Serial UART Channel *

¢ Direct LED Drive Outputs "

< On-chip Analog Combarstor Microcontroller
;' ¢ Low-power idie and Power-down Modes with 2K Bytes
‘; Description Flash

The AT89C2051 is a low-voltage, high-performance CMOS 8-bit microcomputer with

2K bytes of Flash programmable and erasable read only memory (PEROM). The

device is manufactured using Atmel’s high-density nonvolatile memory technoiogy | AT89C2051

and is compatible with the industry-standard MCS-51 instruction set. By combining a

versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89C2051 is a power-

ful microcomputer which provides a highly-flexible and cost-effective solution to many
-embedded control applications.

The AT89C2051 provides the following standard features: 2K bytes of Flash, 128
bytes of RAM, 15 /O lines, two 16-bit timer/counters, a five vector two-leve! interrupt
architecture, a full duplex serial port, a precision analog comparator, on-chip oscillator
and clock circuitry. In addition, the AT89C2051 is designed with static logic for opera-
tion down to zero frequency and supports two software selectable power saving
modes. The idie Mode stops the CPU while allowing the RAM, timer/counters, serial
port and interrupt system to continue functioning. The power-down mode saves the
RAM contents but freezes the oscillator disabling all other chip functions until the next
hardware reset.

Pin Configuration

PDIP/SQIC
NS

RSTVPP L] 1 2003 vee

(RXD) Pa.01]2 190P7

(TXD) P31} 3 180 P18

XTAL2[} 4 170P1s

XTAL15 16{31P14

(INTD) P32]s 150 P13

NP3y 140 P12
(TO)P34C]s 130 P1.1 (AIN1)
(T P3sCe 123 P1.0 (AIND)

GNDC‘ 10 MOP3Y

Rav. 0368E-02/00




PORT 1 DRIVERS

PORT 3 DRIVERS

Block Diagram
T S
Vo |
! RAM ADDR. R
GND REGISTER RAM FLASH j&—————
! . 4 4
4 y
; y
‘ B STACK PROGRAM
! REGISTER ACC POINTER QE&%?E% <
]
E y y
i <« ourren
: T™P2 T™P1
)
1
! bo N
: ALU INCREMENTER
:
: INTERRUPT, SERIAL PORT,
: AND TIMER BLOCKS
1
; ; / PROGRAM %
' PSW COUNTER
:‘ 4
' TIMING
INSTRUCTION y y - N
RST — 91 AN REGISTER 2 DPTR
5
' 4 4 y
:' PORT 1 PORT 3
' ANALOG LATCH LATCH
: ) COMPARATOR
: 0sC 4 4
,

P1.0-P1L7

T T

P3.0-P35 P3.7



e ——— AT8902051

Pin Description

vCcC
Supply voltage.

GND
Ground.

Port 1

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

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

Port 3

Port 3 pins P3.0 to P3.5, P3.7 are seven bi-irectional 1/0
pins with internal pullups. P3.6 is hard-wired as an input to
the output of the on-chip comparator and is not accessible
as a general purpose I/O pin. The Port 2 output buffers can
$ink 20 mA. When 1s are written to Port 3 pins they are
pulled high by the internal pullups and can be used as
inputs. As inputs, Port 3 pins that are externally being
pulted low will source current (1)) because of the puliups.

Port 3 also serves the functions of various special features
of the ATB9C2051 as listed below:

Port Pin Alternate Functions
P3.0 RXD (serial input port)
P3.1 TXD (serial output port}
P3.2 INTO (external interrupt 0)
P3.3 INTT (external interrupt 1)
P3.4 TO (timer 0 external input)
P35 T1 (timer 1 external input)

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

RST

Reset input. All YO pins are reset to 1s as soon as RST
goes high. Holding the RST pin high for two machine
cycles while the oscillator is running resets the device.

Each machine cycle takes 12 oscillator or clock cycles.

XTALY

Input to the inverting oscillator amplifier and input to the
internal ciock operating circuit.

XTAL2
Output from the inverting oscillator amplifier.

Oscillator Characteristics

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

Figure 1. Oscillator Connections

c2
rﬂk—-—l— XTAL2
Ci .
*—) XTAL1
GND

Note: C1,02 =30pF+10 pF for Crystals

=40 pF + 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

O — —{  XTAL2
EXTERNAL
OSCILLATOR ——————| XTAL1
SIGNAL
e GND
= — e



Special Function Registers
A map of the on-chip memory area called the Special Func-
tion Register (SFR) space is shown in the table below.

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

Table 1. ATB9C2051 SFR Map and Reset Values

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

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

OF8H ! | b OFFH
OFOH B OF7M
00000000 i ,
OEBH i | OEFH
OEOH |  ACC i OE7H
00000000 : |
0D8H ! [ ODFH
0DOH |  PsSwW ‘ 0D7H
00000000
0C8H OCFH
0COH 0C7H
088H P l [ OBFH
XXX00000 | ! i
0BOH P3 ; | ’ 0B7H
11111111 { | J
0A8H IE | OAFH
0XX00000 ! |
0AOH f ,' | 0A7H
l i
88H | SCON SBUF : | 9FH
00000000 | XXXXXXXX | ]
9H | Pt . ! | 97H
11111111 , | , i
t i
88H | TCON TMOD W T THO | TEy ! ! 8FH
00000000 | 00000000 | 00000000 | 00000000 | 0000GODO | 00000000 g |
80H s pet ' ppy ! R ' PCON | 87H
00000111 | 00000000 00000000 | | | [ oxxxo000 '

4 AT89C2051
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Restrictions on Certain Instructions

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

All the instructions related to jumping or branching should
be restricted such that the destination address falls within
the physical program memory space of the device, which is
2K for the ATB9C2051. This should be the responsibility of
the software programmer. For example, LIMP 7EO0H
would be a valid instruction for the AT89C2051 (with 2K of
memory), whereas LIMP 800H wouid not.

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

These unconditional branching instructions will execute
correctly as long as the programmer keeps in mind that the
destination branching address must fall within the physical
boundaries of the program memory size (locations 00H to
7FFH for the 89C2051). Violating the physical space limits
may cause unknown program behavior.

CJNE [...], DUNZ[...], JB, UNB, JC, JNC, JBC, JZ, INZ With
these conditional branching instructions the same rule
above applies. Again, violating the memory boundaries
may cause erratic execution. 4

For applications involving interrupts the normal interrupt
service routine address locations of the 80C51 family archi-
tecture have been preserved.

2. MOVX-related instructions, Data Memory:

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

A typical BOC51 assembler will still assemble instructions,
even it they are written in violation of the restrictions men-
tioned above. Itis the responsibility of the controller user to
know the physical features and limitations of the device
being used and adjust the instructions used
correspondingly.

Program Memory Lock Bits

On the chip are two lock bits which can be lefl unpro-
grammed (U) or can be programmed (P) te obtain the
additional features listed in the table below:

Lock Bit Protection Modes("

Program Lock Bits
LB1 LB2 | Protection Type
1 U U No program lock features.
2 1+ P U Further programming of the Flash
: is disabled.
3 | P P Same as mode 2, also verify is
disabled.
Note: 1. TheLock Bits can only be erased with the Chip Erase
operation.
idle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

P1.0 and P1.1 should be set to “0” if no external pullups are
used, or set to “1” if external pullups are used.

It should be noted that when idle is terminated by a hard-
ware reset, the device normally resumes program
execution, from where it left off, up to two machine cycles
before the internal reset algorithm takes control. On-chip
hardware inhibits access to internal RAM in this event, but
access to the port pins is not inhibited. To eliminate the
possibility of an unexpected write to a port pin when Idie is
terminated by reset, the instruction following the one that
invokes Idle should not be one that writes to a port pin or to
external memory.

Power-down Mode

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

P1.0 and P1.1 should be set to “0” if no external pullups are
used, or set to “1” if external pullups are used,



Programming The Flash

The AT89C2051 is shipped with the 2K bytes of on-chip
PEROM code memory array in the erased state (i.e., con-
tents = FFH) and ready to be programmed. The code
memory array is programmed one byte at a time. Once the
array is programmed, to re-program any non-blank byte,
the entire memory array needs to be erased electrically.

Internal Address Counter: The AT89C2051 contains an
internal PEROM address counter which is always reset to
000H on the rising edge of RST and is advanced by apply-
ing a positive going pulse to pin XTAL1,

" Programming Algorithm: To program the AT89C2051,

the following sequence is recommended.

1. Power-up sequence:

Apply power between Vce and GND pins
| Set RST and XTAL1 to GND
2. Set pin RST to “H”
Set pin P3.2 to “H”

3. Apply the appropriate combination of “H" or “L” logic
levels to pins P3.3, P3.4, P3.5, P3.7 to select one of the
programming operations shown in the PEROM Pro-
gramming Modes table.

To Program and Verify the Array:

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

P1.7.

- Raise RST to 12V to enable programming.

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

7. To verify the programmed data, lower RST from 12V to
logic “H” level and set pins P3.3to P3.7 to the appropiate
levels. Output data can be read at the port P1 pins.

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

8. Repeat steps 5 through 8, changing data and advancing
the address counter for the entire 2K bytes array or until
the end of the object file is reached.

10.Power-off sequence:
set XTAL1 to “L"
set RST to “L”

Turn Ve power off

Data Polling: The AT89C2051 features Data Polling to

indicate the end of a write cycle. During a write cycle, an

altempted read of the last byte written will result in the com-
plement of the written data on P1.7. Once the write cycle
has been completed, true data is valid on all outputs, and

(4]

the next cycle may begin. Data Polling may begin any time
after a write cycle has been initiated.

Ready/Busy: The Progress of byte programming can also
be monitored by the RDY/BSY output signal. Pin P3.1 is
pulled low after P3.2 goes High during programming to indi-
cate BUSY. P3.1 is pulled High again when programming is
done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been
programmed code data can be read back via the data lines
for verification:

* 1. Reset the internal address counter to OOOH by bringing

RST from “L” to “H".

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

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

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

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

The fock bits cannot be verified directly. Verification of the
lock bits is achieved by observing that their features are
enabled.

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

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 000H, 001H, and 002H, except that P3.5 and
P3.7 must be pulled to a logic low. The values returned are
as follows.

(000H) = 1EH indicates manutactured by Atmel
(001H) = 21H indicates 89C2051

Programming Interface

Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate combi-
nation of control signais. The write operation cycle is self-
timed and once initiated, will automaticaliy time itself to
compietion.

All major programming vendors offer worldwide support for
the Atmel microcontrolier series. Please contact your local
programming vendor for the appropriate software revision.

5 AT89C2051  ——— e —
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Flash Programming Modes

Mode RSTNPP | P3.2/PROG P3.3 P3.4 P35 P3.7
Write Code Data/"® 12v L H H H
_-\\_/—
Read Code Data(" H f H L L H H
Write Lock Bit - 1 12v H H H
j\_./r
Bit-2 12v ! H H L L
v
Chip Erase 12V @ H L L L
——
Read Signature Byte H H L L L L

Notes: 1. The internal PEROM address counter is reset to

XTAL 1 pin.

2. Chip Erase requires a 10 ms PROG

pulse.

3. P3.1is pulled Low during programming to indicate RDY/BSY.

Figure 3. Programming the Flash Memory

5V
AT89C2051 T
RDY/BSY <— Paq Vee |
eTe  PGM
FROQG ——p P32 P1 DATA
M P33
SEEFLASH |l pay
PROGRAMMING
MODES TABLE | ——»] Pas
—»| P37
T s XAl RST fe— V,/V,
TO INCREMENT GND
ADDRESS COUNTER

il

Figure 4. Verifying the Flash Memory

000H on the rising edge of RST and is advanced by a positive pulse at

5V
AT89C2051 j
Vee L
v P PGM
[——» P33
1
SEE FLASH ——»! P34
PROGRAMMING -j
MODES TABLE | ——»{ P35
]
L——»! P37
7 x7AL1 RST l¢—— V,,
|”‘~ GND




Flash Programming and Verification Characteristics
TA = OOC tO 70°C, VCC = 5.0 i 10%

Symbol Parameter | Min Max Unhts
Vee Programming Enabfe Voltage: e 11.5 125 -_Vm -
lpp Programming Enable Current ) o ! 250 pA
tovaL Data Setup to PROG Low 1.0 us |
tanpx Data Hold after PROG 1.0 us
temsn P3.4 (ENABLE) High to Ve 1.0 us
o | Vep Setup to PROG Low - 10 s
tamst Vpp Hold after PROG 10 ps
toLen PROG Width 1 110 ps
i teLay ENABLE Low to Data Valid 1.0 us
tengz Data Filoat after ENABLE 0 1.0 1s
tanse PROG High to BUSY Low 50 ns
twe Byte Write Cycle Time 2.0 ms
taram RDY/BSW\ to Increment Clock Delay 1.0 us
oy Increment Clock High 200 ns
Note: 1. Only usedin 12-vor programming mode.

Flash Programming and Verification Waveforms

PORT1  —p—* g4I\ Soligliestaial C X DATA OUT _p——
I““’: tover  torpx e
P3.2 |
(PROG) 2 N, A
tSHGL‘ ety s fohs
. §
RST AT Ve
— s YRR DY PP I~ LOGIC 1
(Vep) T e VA T -7 e R
‘ !
"’5 e tersH ‘ A ,,_“"’i *— lenaz
P3.4 i ; —. [, —
ENABLE)  —— g . R —
( ) } loheL — =
P3.1__ | . |
(RDY/BSY) B O BUSY " READY
, T 1
STALT ! ety — — “_" Yk
(INCREMENT . BN TN,
ADDRESS)
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Absolute Maximum Ratings*

Operating Temperature ... -55°C to +125°C "NOTICE:  Stresses beyond those listed under "Absolute
Maximum Ratings” may cause permanent dam-
Storage Temperature ... -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any
Voitage on Any Pin other conditions beyond those indicated in the
with Respect to Ground ... -1.0Vto +7.0V operational sections of this specification is not
implied. Exposure to absolute maximum rating
Maximum Operating Voltage ......ocovivereeeee, 6.6V conditions for extended periods may affect device
reliability.
DC Output Current........c..ueveooveveoeeee 25.0 mﬂ
DC Characteristics
Ta =-40°C t0 85°C, Ve = 2.0V to 6.0V (unless otherwise noted)
Symbot Parameter | Condition Min Max Units
Vi Input Low-voltage l -0.5 0.2 Vg - 0.1 \
Vi input High-voltage | {Except XTAL1, RST) 02Vee+0.9 Vec+ 0.5 \'
Vi Input High-voltage | (XTAL1, RST) 0.7 Vg Voo + 0.5 Y
]
Voo Output Low-voltage!" | lou =20 mA, Vo =5V 0.5 v
(Ports 1, 3) | lou=10mA, Vo =27v
Vo Output High-voltage ' lop = -B0 A, Vg = 5V £ 10% 2.4 v
(Ports 1, 3) o = -30 HA 0.75 Vo v
lOH = -12 p.A Og Vcc V
h Logical 0 Input Current | V= 045V -50 LA
(Ports 1, 3) |
Iy Logical 1 to 0 Transition Current s Vin=2V, Voo =5V +10% -750 pA
{Ports 1, 3) |
I Input Leakage Current 0<Vy<Vee +10 pA
(Port P1.0, P1.1)
Vs Comparator Input Offset Voltage | Voo =5V 20 mv
Vem Comparator Input Common 0 Vee v
Mode Voltage I
RRST Reset Pull-down Resistor , 50 300 | Ko
|
Co Pin Capacitance Test Freq. = 1 MHz, T, = 25°C ! 10 : pF
leg Power Supply Current | Active Mode, 12 MHz, Ve, = 6V/3V ,’ 1555 | mA
E Idle Mode, 12 MHz, Ve, = 6V/3V | 5/1 mA
| PLO&P1.1=0VorV | ;
Power-down Mode(® ' Vo =6V P1.0& P1.1 =0V or Vg ! 100 | A
| Voc=3V P1.0& P1.1 =O0VorVes | 20 | A
Notes: 1. Under steady state (non-transient) conditions, io, must be externally limited as follows:

Maximum |, per port pin: 20 mA

Maximum total i, for all output pins: 80 mA
It 1o, exceeds the test condition, VoL may exceed the related specification. Pins are not guaranteed to sink current greater

than the listed test conditions.

2. Minimum V.. for Power-down is 2V,



External Clock Drive Waveforms

External Clock Drive

*+ tomoL

Voo = 2.7V t0 6.0V Veo = 4.0V to 6.0V
Symbol Parameter Min Max Min Max Units
Moo Oscillator Frequency 0 12 0 24 MHz
torer Clock Period 83.3 ' 416 ns
tonex High Time 30 15 ns
toex Low Time 30 15 ns
torcn Rise Time 20 20 ns
teneL Fall Time 20 20 ns
10 AT89C2051 R EE—— e ——
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Serial Port Timing: Shift Register Mode Test Conditions
Vee = 5.0V + 20%: Load Capacitance = 80 pF

! 12 MHz Osc Variable Osclilator 7
Symbol Parameter ! Min Max Min Max Units
g Serial Port Clock Cycle Time i 1.0 12t f Hs
tovxn Output Data Setup to Clock Rising Edge L—__J_OO }_; ;ch,_c,_-133 o “_*an—sﬁ
taox Output Data Hold after Clock Rising Edge : 50 { 2t -117 [ ns
tyrox Input Data Hold after Clock Rising Edge f 0 ] 0 | ns
tyoy Clock Rising Edge to Input Data Valid ,; TTOO - J 1&;;—];:—3—*~—_;x;_7

Shift Register Mode Timing Waveforms

INSTRUCTION | 0 ] 1 i 2 ] 3
ALE

CLOCK

WRITE TO SBUFl

QUTPUT DATA
l_guzi‘c\n RI

INPUT DATA

AC Testing Input/Output Waveforms!("

Ve - 0.5V—o, 7 W SV Ema
cc “, g S
W 7C02 Vg v 08V

TEST POINTS >

o 502 V.. - 0.1V T
0.45V —— —e T

Note: 1. AC Inputs during testing are driven at Vee-05Viora
logic 1 and 0.45V for a logic 0. Timing measurements
are made at V,, min. for a logic 1 and V,, max. for a

logic 0.

Float Waveforms(!

Vioap* 0V o< == Vo

Timing Reference

- Qv

S
. Points -
0V Voo

— T

- rd
Viaso

Vioao + 0V

Note: 1. For timing purposes, a port pin is no longer floating
when a 100 mv change from load voltage occurs. A
port pin begins 1o fioat when 100 mV change frothe

loaded VoV, level occurs.

Alrenson
ARIEL

11
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AT89C2051
TYPICAL ICC - ACTIVE (85°C)
20

Vee=6.0v

15 am
/ Vee=5.0v
c — gy

10 T o
/ Vee=3.0V

a4

» g
)

— |

0 6 12 18 24
FREQUENCY (MHz)

AT89C2051
TYPICAL ICC - IDLE (85°C)

Vee=6.0v
——-""-__—-—

|

pt Vee=5.0v
_————’—"

"]

>3

o]
b et Vee=3.0V

FREQUENCY (MHz)

AT89C2051
TYPICAL ICC vs. VOLTAGE- POWER DOWN {85°C)
20

15 ey
c \ //
//

3.0v 4.0V 5.0v 6.0V
Vec VOLTAGE

Notes: 1. XTAL1 tied to GND for Icc (power-down)
2. P1.0and P1.1 =V, or GND
3. Lock bits programmed

AT89C2051
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Ordering Information

Speed Power |
{(MHz) Supply Ordering Code Package Operation Range
12 2.7Vto 6.0V AT89C2051-12PC 20P3 Commercial
AT89C2051-125C 208 | (0°C 10 70°C)
AT89C2051-12PI 20P3 ( Industrial
AT89C2051-12S|I 208 (-40°C to 85°C)
24 4.0V to 6.0V ATBYC2051-24PC 20P3 Commercial
AT89C2051-24SC 208 (0°C to 70°C)
AT89C2051-24P| 20P3 Industrial
AT89C2051-24Si 208 ! {-40°C to 85°C)

Package Type
Gws 20-lead, 0.300" Wide, Plastic Dual In-line Package (PDIP)
20S 20-lead, 0.300” Wide, Plastic Gull Wing Small Qutline (8CIC)

13




Packaging Information

20P3, 20-lead, 0.300" Wide, Plastic Dual Inline
Package (PDIP)

Dimensions in Inches and (Millimeters)
JEDEC STANDARD MS-001 AD

. 1.060(269) |
" 980(23.8) o I
1

] \-LLELL_\ J:LL_.,
) ) / / 1' ? 280(7.11)
§ 30(6.70)
E:r' (S L‘m:’j t

b .090(2.25)
800(22.86) REF MAX

210(533)
MAX i f“‘ -005(. ‘:&‘n
seatne § ] \U ! u] G [j f’}__}_
PLANE # i
§)
A50(38%) | » .015(.381) MIN
.115(2. 92) 012::(( j:z))
= ! i
.110(2.79) { °7°f_‘_~1‘§.
090(2.29) 045(1.13)
[ 1 325(8.26)
{— ““"’ 1300(7.62)

T S Rer

D1a(3se) ]

~008(203) ’z{“ 'J\L“‘
F“..{ 430(10.92) MAX

208, 20-lead, 0.300" Wide, Plastic Gull Wing Small ‘l

Outline (SOIC)
Dimensions in Inches and (Millimeters)

ﬂﬂﬂﬂﬂﬂﬂﬂﬂ“

O I]nzm {7.38) 0383 (3.96)
UUUDUOUDTTD

050 (1.27) @sc

0.513 (13.0)

0.447 (12.6) - 0,106 {2.67)
r 0.002 (2.34)
U
0.012 (0.305) ’

083 ( (0.076)

0.013 (0.530)

;= _m_f“”"m’
b osmem [IF
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+5V-Powered, Multichannel RS-232
Drivers/Receivers

General Description Features

The MAX220-MAX249 family of line driversfreceivers is Superior to Bipolar

o e, ey et ey TG+ OPeae fom Sl 5V PowerSupply

not avaliabis - y app s (+5V and +12V—MAX231/MAX239)

These parts are especially useful in battery-powered sys- M (l;:z&;g;i; :;20 ::’!‘)'e Mode in Shutdown

tems, since their low-power shutdown mode reduces e L.
power dissipation to less than 5uW. The MAX225, ¢ Meet All EIATIA-232E and V.28 Specifications
MAX233, MAX235, and MAX245/MAX246/MAX247 use ¢ Multiple Drivers and Receivers

no external components and are recommended for appli- ¢ 3-State Driver and Receiver Outputs
cations where printed circuit board space is critical. + Open-Line Detection (MAX243)
Applications Ordering Information
Portable Computers PART TEMP. RANGE _ PIN-PACKAGE
MAX220CPE 0°Cto +70°C 16 Plastic DIP
-P
Low-Power Modems MAX220CSE 0°C10+70°C___ 16 Narrow 50
Interface Translation MAX220CWE 0°Cto+70°C___ 16 Wide SO
Battery-Powered RS-232 Systems MAX220C/D 0°C 10 +70°C Dice*
Multidrop RS-232 Networks MAX220EPE -40°C 10 +85°C 16 Plastic DIP
MAX220ESE -40°C to +85°C 16 Narrow SO
MAX220EWE -40°C to +85°C 16 Wide SO
MAX220EJE -40°C to +85°C 16 CERDIP
MAX220MJE -55°C to +125°C 16 CERDIP

Ordering Information continued at end of data sheet.
“Contact factory for dice specilfications.

Selection Tabje

Power No. ot Nominal  SHDN Rx
Parnt Supply RS-232 No. ot Cap. Value & Three- Activein Data Rate
Number V) Drivers/Rx Ext Caps (uF) State SHDN {kbps) Features
MAX220 +5 22 4 4.710 No — 120 Ulira-low-power, ndusiry-standard pinout
MAX222 +5 22 4 0.1 Yes — 200 Low-power shutdown
MAX223 (MAX21 3) +5 4/5 4 1.0(0.1) Yes v 120 MAX241 and raceivers active in shutdown
MAX225 +5 5/5 0 - Yes v 120 Available in SO
MAX230 (MAX200) +5 5/0 4 1.0(0.1) Yes —~ 120 5 drivers with shutdown
MAX231 (MAX201) +5 and 272 2 1.0{0.1) No — 120 Standard +5/+12V or battery supplies;
+7.516 +13.2 same functions as MAX232
MAX232 (MAX202) +5 2/2 4 1.0(0.1) No — 120(64)  Industry standard
MAX2324 +5 22 4 0,1 No — 20 Higher slew rate, smali cans
MAX233 (MAX203) +5 2/2 0 — No — 120 No external caps
MAX2334A +5 2/2 [s] — No - 200 Na externai caps, hioh slew rate
MAX234 (MAX203) +5 40 4 1.0(0.1) No — 120 Replaces 1488
MAX235 (MAX205) +5 85 0 - Yes — 120 No external caps
MAX236 (MAX208) +5 4713 4 1.0(0.1) Yes — 120 Shutdown, three state
MAX237 (MAX207) 45 5/3 4 1.0(0.1) No - 120 Complerents IBM PC seria! port
MAX238 (MAX208) +5 4/4 4 1000 No - 120 Replaces 1488 and 1489
MAX239 (MAX209) +5 and 3/5 2 1.0(0.1) No — 120 Standard +5/+12V or battery supplies;
+7.510 +13.2 single-package solution for IBM PC serial port
MAX240 +5 5/5 4 1.0 Yes 120 DIP or flatpack package
MAX241 (MAX211) +5 4/5 4 1.0(0.1} Yes — 120 Complete IBM PC serial port
MAX242 - +5 2re 4 0. Yes v 200 Separate shutdown and enable
MAX243 +5 2/2 4 0.1 No - 200 Cpen-line detection sirmplifies cabling
MAX244 +5 8/10 4 1.0 No — 120 High slew rate
MAX245 +5 810 0 — Yes v 120 High slew rate, int. caps, two shutdown modes
MAX246 +5 8/10 8] — Yes v 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 8/9 0 - Yes v 120 High slaw rate, nt. caps, nine operating modes
MAX248 +5 8/8 4 1.0 Yes v 120 High slew rate, selective half-chip enahles
MAX249 +5 6/10 4 10 Yes v 120 Available in quad flatpack package
M AXIAA Maxim Integrated Products 1

For free samples & the latest literature: h#tpfwww. maxim-ic.com, or phone 1-800-998-8800.
For smalj orders, phone 1-800-835-8769.

6PCXVIN-0ZZXVYIN



- WIRALLU-MIA X299

+SV-Powered, Multichannel RS-232

- -
Drivers/Receivers
ABSOLUTE MAXIMUM RATINGS—-MAX220/222/232A/233A/242/243
Supply Vohage (VCG) oo -0.3Vio +8Y 20-Pin Plastic DIP (derate 8.50mW/°C above +70°C) ..440mwW
Input Voltages 16-Pin Narrow SO (derate 8.70mwW/°C above +70°C)...696mwW
TIN et -0.3Vio (Voo - 0.3V) 16-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mwW
RN (Except MAX220) ... +30V 18-Pin Wide SO (derate 9.52mW/C above +70°C)......762mwW
RIN(MAX220)........cooo 225V 20-Pin Wide SO (derate 10.00mWrC above +70°C).... 800mwW
Tout (Except MAX220) (Note 1) e +15V 20-Pin SSOP {derate 8.00mW/°C above +70°C) .......... 640mw
TOUT (MAX220).......coooo +13.2v 16-Pin CERDIP (derate 10.00mW/°C above +70°C).....800mwW
Output Voltages 18-Pin CERDIP (derate 10.53mwW/°C ahove +70°C).....842mwW
TOUT e +15V Operating Temperature Ranges
ROUT oo 0.3V 1o (Voo + 0.3V) MAX2__AC_ . MAX2_ C_ oo 0°C to +70°C
Driver/Receiver Output Short Circuited to GND......... Continuous MAX2__AE__ MAX2_ E__ .. -..-40°C to +85°C
Continuous Power Dissipation (T = +70°C) MAXZ2_ _AM_ _, MAX2_ M -55°C to +125°C
16-Pin Plastic DIP (derate 10.53mWj/°C above +70°C)....842mw Storage Temperature Range......... v -65°C to +160°C
18-Pin Plastic DIP (derate 11.1 1mW/°C above +70°C)....889mw Lead Temperature {soldering, 10S€C) .....ovvvevrrero +300°C

Note 1: input voltage measured with Tour in high-impedance state, SHON orVgo = OV.
Note 2: For the MAX220, V+ and V- can have a maximum magnitude of 7V, but their absolute difference cannot exceed 13V,

Stresses beyond those listed under “Absoiute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not impiied, Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHAHACTERlSTICS—-MAX220/222/232A/233A12421243
(Ve = +5V 210%, C1-C4 = 0.1pF, MAX220, C1 = 0.047uF, C2-C4 = 0.33uF, TA = Thin to Tmax, unless otherwise noted.)

PARAMETER [ CONDITIONS | MN — TYP MAX |UNITS
RS-232 TRANSMITTERS
Output Voltage Swing All transmitter outputs loaded witn 3k 1o GND +5 +8 v
Input Logic Threshold Low 14 0.8 3%
' All except MAX220 2 1.4
Input Logic Threshoid High v
puti-ic Threshold Hig MAX220: Voo = 5.0V 24
. All except MAX220, normal operation 5 40
Logic Pulk-Upfinput Current SHDN = 0V, MAX222/242, shutdown. MAX220 =001 21 | HA
Vce = 5.5V, SHDN = OV, Vout = x 15V, MAX222/242 +0.01 *10
O t Leakage Current — A
ulput Leakage Curre Vo = SHDN = OV, Vour = <15V =001 =10 | *
Data Rate All except MAX220, normal operation 200 116 kb/s
Transmitter Output Resistance Ve =V+ = V- = OV, VouT = 22V 300 10M Q
Qutput Short-Circuit Current Vout =0V *7 +22 mA
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range +30 \
All except MAX243 R2iy 0.8 1.3
RS-232 Input Threshol Vee = 5V \
nput Threshold Low cc MAX243 R2n (Note 2) -3
. All except MAX243 R2iy 18 2.4
RS-232 Input Threshold Hiah Vee = 5V \4
pul Threshold Hig ce MAX243 Rapy (Nols 2) 05 o4
i M . Yo = 5V, no hysteresis in shdn. . . 1
RS-232 Input Hysteresis All except MAX243, Voe = 5V, no ysteresis in shdn 0.2 05 i v
MAX243 1
RS-232 Input Resistance 3 5 7 kQ
TTL/CMOS Qutput Voltage Low lout = 3.2mA 0.2 0.4 %
TTL/CMOS Output Voltage High lout = -1.0mA 35 Voo-02 v
. . L Sourcing Vout = GND ) -10
TTL/CMOS t Short-Circui i = A
TTLf Output Short-Circuit Current Shiinking VouT = Vag T % m

2 MM AXI A




+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERlSTICS—MAX220l2221232A/233A/242/243 (continued)
(Ve = +5V 210%, C1-C4 = 0.1pF, MAX220, C1 = 0.047uF, C2-C4 = 033uF, To =T MIN o Tivax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
TTL/CMOS Output Leakage Current ES)CSTIOU\;CSCVOCrCEN Vec (SHDN = oV for MAX222), +0.05 +10 YA
EN Input Threshold Low MAX242 14 0.8 v
EN Input Threshold High MAX242 20 1.4 v
Operating Supply Voliage 4.5 55 v
No load MAX220 05 2
Vee Supply Current (SHDN = vee). MAX222/232A/233A/242/243 4 10 mA
Figures 5, 6, 11, 19 3K load MAX220 12
both inputs MAX222/2324/233A/242/243 15
Ta = +25°C 0.1 10
Ta =0°C to +70°C 2 50
Shutdown Supply Current MAX222/242 Ta= 40°C 038550 5 5 A
Ta =-55°C to +125°C 35 100
SHDN Input Leakage Current MAX222/242 %1 pA
SHDN Threshold Low MAX222/242 1.4 0.8 v
SHDN Threshold High MAX222/242 20 1.4 Y
Gy = 50pF to 2500pF,
RL = 3kQ to 7k, MAX222/232A/233A/242/243 6 12 30
Transition Slew Rate Voo =5V, Ta = +25°C, Vius
measured from +3V MAX220 15 3 30
t0 -3V or -3V to +3V
T b 1) v of MAX222/232A/233A/242/243 1.3 3.5
ransmitter Propagation De ay MAX220 4 10
Fioono Fi&-232 (normal operaton), ot MAX222/232A1233A/242]243 s 35 ] ™
MAX220 5 10
Receiver Propagation Delay teHLR $QXX§§?232N233A/242/243 g: ;
Fio a2 1o TLL (normei operation). Y MAX222/232 AEa 241273 06 1]
MAX220 08 3
Receiver Propagation Delay tPHLS MAX242 0.5 10
RS-232 to TLL ¢ shutdown), Figure 2 tPLHS MAX242 25 10 Hs
Receiver-Output Enable Time, Figure 3 | tzg MAX242 125 500 ns
Receiver-Output Disable Time, Figure 3 { tpR MAX242 160 500 ns
Transmitter-Output Enable Time MAX222/242, 0.1pF caps
(SHDN goes high). Figure 4 ter {includes charge-pump start-up) 250 Hs
(T-S'f‘,_%s'ﬂ\fg‘g;‘sogs‘v’;‘ﬁ%ifgf Time i MAX222/242, 0.1/F caps 600 ns
Transmi?ter + to - Propagation ‘ 1PHLT - tPLHT MAX222/232A/233A/242/243 300 ns
Delay Ditference (normal operation) MAX220 2000
Receiver + to - Propagation MAX222/232N233A/242/243 100
Delay Difference (normal operation) IPHLA - tPLHR MAX220 225 ns
Note 3: MAX243 R2oyT is guaranteed to be low when R2iv is 2 OV or is floating.
MAXL N 3

6PcXVW-0cZXVYIN



+SV-Powered, Multichannel RS-232 N
Drivers/Receivers

Typical Operating Characteristics
MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243

AVAILABLE QUTPUT CURRENT MAX222/MAX242
OUTPUT VOLTAGE vs. LOAD CURRENT vS. DATA RATE ON-TIME EXITING SHUTDOWN
1 .. 1 ———— v a
g Lo : QUTPUT LOAD CURRENT |5 A " Crps |V s
6 L ETHERV: ORV-LoaDED 4 10 i N A i Ve é-cmF ears )
S 4 |Vee=ssv ——OWf_fE o | ALOARS - = :25 - ]
= NOLUADON ) = 'f W) ~J. 5 SFON
= 2 CTRANSMITERQUTPUTS ——t—ouf & P P, Voo =45.25¢ g W
3 o | (EXCEPTMAX220, Maxz3an) g | 5 w
5 V- LOADED, ND LbAD 0K S 7 —pLiows z
R L V- - 1 g
g 2 R . g Shef Vegerti o] 3 o
E 0.1pF w4 5 v i = 1uf CAPS
] | 5 e \—— 0.1 CAPS
-8 T Fy- -
0 V+ LOADED. NO LOAD ON V- ; L~ .
0 5 w0 15w g 010 W B o0 5 g S00us/div
LOAD CURRENT (mA) DATA RATE (kbitysec)

4 AR AN




+5V-Powered, Multichannel RS-232

- -
Drivers/Receivers
45V INPUT c3
TOP VIEW __E-—'IH 3
o5 1
. = 16

o1+ [1] Veg o ,,; Che ¢5V\'II'86+ o W

(3F1 15] 60 +1C1-_ VOLTAGE DOUBLER

2 2 102 v1g-10v 16 -tov

* B maasa [4] o 2 5o vomaet v Loy

C2¢ E %A)QZO E Rim w E:l;

@ [5] Misn |7 Mo o0k

v 5] 1] Th w1 T Thouy 14,

ey
TI/CMOS RS-2m
reon [1] o] INPUTS 00K QUTPUTS
Row 8 6] Raour 10 T2 T |7,
DIP/SO
CAPACITANCE (uF)

OEVICE 01 0 & 0 %
WAXZD 47 47 0 10 a7
MARIZ 10 10 10 7510
MAXZIZA_ 01 01 01 01 01

Figure 5. MAX220/MAX232/MAX232A Pin Configuration and Typical Operating Circuit

+5V NeuT
TOP VIEW 2 ALL CAPACITORS = 0.1y
C_S_E—) }-‘-— L—) ¥
= 17
2 vee
_ N = o=E | vy, 3410y
— (NCYER 7] 20] SPON T 4)c1- VOLTAGE DOUBLER
— L 9
e BT 18] FO8 o3 19] Vo T A% vz v
1 2 v WBTER | Lo
Cts E E Vee + [3: E 6N i
Ve 3] bl o0 - [4] anmvemn [7] o xS EoT Iz
(4] mmam 15] Thour c2+ [5] m',g% 6] e2f T Tiout {15
5] MAR22 g, c2- 5] 15 Ry 5V
MAX242 TICMOS (EXCEPT MAX220) RS-23%2
c2 [ 93] Riour v-[7] 2] Rloor PUTS - n;qom ooy g | S
v-[7] 12) W Teoun [g] 13 NG - .
201 [} 2w ma[g 12] T
Raw [ 10] Roor  Reour [ig 1] Tew
DIP/SO ssop
( ) ARE FOR MAX222 ONLY.,
PINNUMBERS IN TYPICAL OPERATING CIRCUIT ARE FOR DIF/SD PACKAGES ONLY,

Figure 6. MAX222/MAX242 Pin Configurations and Typical Operating Circuit

MAXIM 17
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Figure 1-1. 90-millimeter Compatible Swipe Reader



SECTION 1. FEATURES AND SPECIFICATIONS

The 90-millimeter OEM Swipe Reader has a TTL level interface and is designed for use in retail,
access control, and time and attendance environments. This Reader is in compliance with
industry specifications, including ANSI/ISO Standards 7810, 7811-1 through -6, 7812, 7813, and
AAMVA. The Reader can be customized. Bidirectional read capability is available.

CONFIGURATIONS

Part Number Read Color
Integral Electronics, 21045001 Track 1 Black
Single Track without Cover | 21045002 Track 2 Black
Integral Electronics,
Dual Tracks without Cover 21045011 Tracks 1 & 2 Black
Integral Electronics, 21045019 Tracks 1,2, & 3 | Black
3 Tracks without Cover
SPECIFICATIONS
IEC: IEC 1000-4-2  ESD (Electro Static Discharge)
Meets or Exceeds IEC 1000-4-3 Radiated EMC Field (2X requirement)

Requirements for: IEC 1000-44  Electrical Fast Transient Burst requirement

{transmission on IO cable)

Flammability Meets UL94V-0
Recording Method Two-Frequency Coherent Phase (F2F)
Speed Card speed through the unit may vary from:

2-125 ips at 75 bpi
2-60 ips at 210 bpi

Power Requirements Single Track: 2.4 to 5.5VDC at 1mA, typical
Dual Track: 2.4 10 5.5VDC at 2mA, typical
3 Tracks: 2.4 t0 5.5VDC at 3mA, typical

Output Signal Levels V, = 0.4V at 2mA
V., = V_-0.5V at -2mA

-30°C to 70°C

Operating Temperature

Operating Humidity

10% to 90% relative humidity

Life

300,000 passes Single Track
1,000,000 passes Muiti-Track

Dimensions

Length: 3.54" (30.0mm)
Height: 0.95" (24.13mm)
Width: 0.88" (22.4mm)

Cable Length:

Single Track: 6" (150mm)
Dual Track: 4" (101.6mm)
3 Track §" (127mm)

Connector

See Section 2, Connectors

Colors available

Black, Standard




90-millimeter Compatible Swipe Reader

REFERENCE DOCUMENT

/0 Interface for TTL Swipe Readers, Technical Reference Manual, PN 99875148



SECTION 2. INSTALLATION

This section consists of installation and checkout of the Reader.

MOUNTING

The dimensions for mounting without the cover are shown in F igure 2-1.

'/'IIIII =

PiN 3

150.0 REF
’ {8.00) =

«$7 REF

[~ (o)

5?@

— = ]

le—in 2o

78.0 REF 6.16 REF
{3.07} (.24)
N
"(.Zz‘:sF 8.3 REF MOUNTING THREAD METRIC W3-.8%S
I {2.61) FASTERER LENGTH 8.4m(.25 IN) MAX. 2PL
I O
MAGTEK cnmm. o g1 u} REF
e 210450XX )
mra:  REVaAYY R )

Figure 2-1. Reader Mounting Dimensions



90-millimeter Compatible Swipe Reader

CONNECTORS

Single Track I/O Connector is shown in Table 2-1, and the Dual Track YO Connector is shown
in Table 2-2.

Table 2-1. I/O Connector for Single Track, 5 Pin

s

Pin Number Color | Signal
Connector for Single Track, 5 Pin 1 Red vV,
Molex 5 Pin 2 Black GND
22-01-2951 3 Orange | DATA
0.100 inch Contact Spacing 4 Brown STROBE
5 Green CARD PRESENT

Note: V_ =24 t05.5VDC

Table 2-2. 1/O Connector for Dual Track, 7 Pin

Pin Number | Color _Signal

Connector for Dual Track, 7 Pin 1 Red V.

2 Black GND

3 Orange | DATA (Tk 2)
Molex 7 Pin 4 Brown m
22-01-2071 5 Green CARD PRESENT
0.100 inch Contact Spacing 6 Yellow | STROBE (Tk 1)

7 White | DATA (Tk 1)

Note: V_=2.4 10 5.5 VDC



Section 2. Installation

Table 2-3. YO Connector for 3 Track, 9 Pin

TIMING

STROBE

> o @

' Time ' v

Pin Number Color | Signal
Connector for 3 Track, 9 Pin 1 Red V.,
2 Black GND
3 Yellow | DATA (Tk 2)
4 Green STROBE (Tk 2)
5 White CARD PRESENT
Molex 9 Pin 6 Blue STROBE (Tk 1)
22-01-2091 7 Brown DATA (Tk 1)
0.100 inch Contact Spacing 8 Gray | STROBE (Tk 3)
9 Orange | DATA (Tk 3)
Note: V=24 t0 5.5 VDC
CARD PRESENT
0 0 0 0 1 1 0 0 0 0 0

> <

STROBE WIDTH APPROXIMATELY
25-50% OF BIT TIME

1. Time out of the CARD PRESENT signal occurs a
2. DATA s valid 1.0p sec before the negative edge of STROBE.

3. 16 or 17 head flux reversals for high density configuration,

Figure 2-2. Timing

- o ]

pproximately 150 ms after the last strobe transition.




DATA

The Data signal is valid while the strobe is low. If the Data signal is high, the bit is a zero. Ifthe
Data signal is low, the bit is a one.

STROBE

The Strobe signal indicates when Data is valid. It is recommended that Data be loaded by the
user with the leading edge (negative) of the Strobe.

CARD PRESENT

Card Present will go low after 14/15 flux reversals from the head. Card Present will return high
150 milliseconds after the last flux reversal.

When no card is being moved through the unit, the Data, Strobe, and Card Present signals are
high. The signal timing diagram shown above represents the data along with other signals that
are generated during the reading process.



MAGTEK
21006515 DIP
21006516 SMD (SOIC)

General Information

The F/2F Read/Decode Integrated Circuit in intended for use
in recovering F/2F encoded data received from a magnetic
head.

Features
¢ 150 to more than 12,000 F/2F bits per second
¢ Low power: Full operation from 2.4 to 5.5 volts. Current
below 2.0 mA.
* Recovers Data with as much as 30% dropout of
amplitude,
*  Accepts amplitudes from below 20% of ISO reference
voltage to more than 250% of ISO reference voltage.
*  Meets or exceeds the requirement for:
IEC 10004-2 ESD (Electro Static Discharge)
IEC 1000-4-3 Radiated EMC Field (2x requirement)
IEC 1000-44 Electrical Fast Transient Burst
requirement (transmissions on /O

cable)
Functional Block Diagram
13) DETECTOR
e o> 5
INPUT
11 ANPLIFIER OPERATIONAL
) AMPLIFIER
14— s BwaE 7]
- ) COUNTER | )
B -
i e

Functional Description

The F/2F Read/Decode I.C. will recover clock and data signals from
an F/2F data stream generated from a magnetic head. The L.C. will
function for data rates from 150 to more than 12,000 bits per second.
Acquisition and tracking of the data within this range is automatic.

The F/2F Read/Decode I.C. is composed of three functional sections:

» Signal Conditioning and Detection
* Bit Recovery
+ Enable/Disable Counters

The signal conditioning and detection section amplifies and filters the
signal from the magnetic head, rejects common mode noise, and
detects the signal peaks, Other features include protection against
Certain waveform distortions that may be present in the signal.

The enable/disable counters provide initiafization for the recovery
section. These counters initialize both the bit recovery and the signal
conditioning and detection sections.

The Bit Recovery section locks onto the data rate and performs the
recovery of individual bits from the F/2F data stream.

Absolute Maximum Ratings (Non-Operating)

Supply Voltage ..o 7.0 Volts
Voltage Input Range...................... OtoVCC
Output Sink Current.................. 10 mA
Internal Power Dissipation............ 100 mwW
Storage Temperature Range......... -55 to 150°C
Lead Soldering (10 Sec.)............... 260°C

»

Magnetic Stripe
F/2F Read/Decode
Integrated Circuit

Electrical Characteristics

Unit operates from 2.4 to 5.5 Voits (VCC) and -30° to 70°C
Test conditions: VCC = 5.00 Volts, Ambient Temperature = 25°C

Parameter Condition |Min. Max. [Typ. [Units
Device Current 2 mA
Logic Low Out (VOL) [at +2.0 mA T 04 Volts
Logic High Out (VOH) [at-2.0 mA ! VCC-0.5 Volts
Oscillator Frequency (9 1.2 [MHz

Table 1: Electrical Characteristics,

Notes:

1. TTL/CMOS compatible. Qutputs covered include the
following: Card Present, Read Data, Strobe and F/2F.

2. Frequency measured using R2 and C3 component
values. Refer to recommended circuit for required

values.
Signal Timing Diagram

Note 2 =4 b -  Nowe3

i i Dets Stream from Head
N —_—
Fresant [
Data —— !
Bircbe
BRTIM® = = ol Strobe Width aprox. 25-50% of BX Time

Notes:

1. Card Present, Data, and Strobe are negative true logic.

2.  Card Present goes low after 14-15 head flux reversals.

3. Card Present returns to high level approximently 150mS after
the last flux transition.

4. Datais valid 1.0uS (min.) before the leading negative edge of
strobe and remains vafid until approximently 1.0pS before the
next STROBE.

DATA .-

The DATA signal is valid while the STROBE is low. If the DATA
signal is high, the bit is a zero. If the DATA signal is low, the bitis a
one.

STROBE

The STROBE signal indicates when DATA is valid. Itis
recommended that DATA be loaded by the user with the leading
negative edge of the STROBE.

CARD PRESENT

CARD PRESENT will go low after 14-15 flux reversals from the head.
it will return high if Reset or about 150 milliseconds after the iast flux
reversal. The CARD PRESENT signal can be tied together with other
card present signals from more than one IC, however use only one
pull-up resistor (R4). E.g., if this Is a 3 track reader, all 3 CARD
PRESENTS would be tied together using a single 10K resistor.

When no card is being moved through the unit, the DATA, STROBE
and CARD PRESENT signals are high.

The signal timing diagram shown above represents the data along
with other signals that are generated during the reading process.




Reset Feature

In normal operation, the 1.C, resets itself approximately 150
milliseconds after the last flux reversal from the magnetic
head. Reset may be forced by applying a pulse of 1.0 to 100
microseconds to the RESET pin. The positive edge of the

pulse will reset the 1.C.

Connection Diagram (Pin Outs)

'

CARD PRESENT —{1 U 16 |— DATA

p
RESET — 2 15 — STROBE
OSCIN—{ 3 14— +V

0SC-OUT —| 4 é;—s_ﬂ; L HEADIN1

GND —{5 &1 12— HEADIN2
FI2F-OUT — 6_%’% 11— GAIN SET

BIAS —{ 7 10 — SUM

REF — 8 8 — DRIVE

Recommended Circuit
This circuit is intended for use in systems employing F/2F
data such as ID cards that conform to ISO 7811-2 or 7811-6.

gt L.,
l_
2 , S

HEAD 1] ]— DATA
= 21008515/16 STROBE
HEAD 21— CARD PRESENT
1500
o | B ¥ 7
8d:: :‘:aﬁ ==g1|? z=gl’
casel F— VOC My bo +24Y 10 45.5V. —Lawo

* R3 has different values for Rev B and Rev G. The table
bellow shows the value of R3.

Rev B Rev G
| R3 T 470K 1.5M
Table 2: Value of R3.

Printed Circuit Board Layout Requirements

The 1.C. is a combined digital and analog system. The analog
signal pins are very low level. Good layout practice requires
that there be a separation of head and other analog signals
from the digital outputs. The digital signals are: DATA,
STROBE, CARD PRESENT, F/2F OUT, OSC-OUT and OSC-
IN. The analog signals in order of sensitivity are HEAD in
182, SUM, DRIVE, GSR and BIAS. The digital signals must
not pass near the first four analog signals. The layout beiow
illustrates the requirements.

Ccé HEAD |

GND

R6

vec

[~ CARD PRESENT

4 - FOR SHIELDING

//~STROBE
CDATA

Caution

Keep Data, Strobe, and Card Present signals away
from Head 1 and Head 2 signals.

SOIC Physical Dimensions
203 @
o) “ nemu‘\ r (™B8C
1.27 BSC 51REF
(.050)896—1 r‘ N — (020 REF
EEHBBAR

S
0 e T L

-010)

BHEHHEH
Pt — 28540

2 ow; - ﬂh "l"(.m&omm
w%u zxmm:n& g o
)

—
% 1955 ngm.l )

1. Dimensions in mm (in.)
2. Dimsnsion and tolerancing per ANS! Y14.5m-1982
8 Reference Datum (Mold iath not included).

MAGTEK

20725 South Annalee, Carson, CA. 90746

Phone: (310) 631-8602, Help Line (888) 624-8350
Fax (310) 631-3956

hitp://www.magtek.com

P/N 99821066-8, 9-29-99 © Copyright 1998 -
99, Mag-Tek, Inc.



Application Note - Character Conversion

Track 1 Character Set

Card Data ASCIH Card Data ASCII
Character | P _Bs Bs; Ba Ba B> B.|{PolPi]ERP]OP Character | P Bg Bs B Bs B2 B:|PolP1[EPTOP
Space 1. 0 0 0 0 0 0/20]A0 AQ | 20 @ND) [0 1 0 0 0 o 0140ico{cola0
1 (ND) 6 0 0 o 0 0 1l211A1 21 (A1 A 1.1 06 0 0 0 1 [41]cCH 41 1C1
" (ND) 0_0 0 0 0 1 0221A2 22 | A2 B 1.1 0 0 0 1 plazice 421 C2
#OG) {1 0 0 0 0 1 1 123|A3]A3]23 C 0 1.0 0 0 1 1143 C3[C31{43
3 0_0 0 0 1 0 0l2a1ha 24 | A4 D 1 1 0 0 1 0 o0ladlcs 44 | C4
% (SS) 1 0 0 0 1 0 1]25(A5 A5 25 E 0 1 0 0 1 0 1|45 C51C5145
& (ND) 1.0 0 06 1 1 0/l26/As A6 | 26 F 0 t 0 0 1 1 046 C6{C6} 46
' (ND) 0 0 0 0 1 1 1 1271a7 27 | A7 G 1 1 0 0 1.1 1i471C7 47 | C7
{ 0 6 0 1 0 0 01l2s(As 28 | A8 H 1. 1 0 1 0 0 0/48 C8148!C8
) 1 0 0 1 0 0 1]207A9 A9 | 29 i 0 1 0 1 0 0 1149 C9iCo|49
* (ND) 1.0 0 1 0 1 0/[2A(AA AA | 2A J 0 1. 0 1 0 1 0|aA CA|CAl4A
+ (ND) 0 0 0 1 0 1 1l2BTAB 2B |AB K 1 1 0 1 0 1 1la8lcB 4B |CB
(ND) 1 0 0 1 1 0 0]2¢laC AC|2C L 0 1.0 1 1 0 0]Jac CC{CCl4C
- 0 0 0 1 1 0o 1/[2D|AD 2D {AD M 1.1 0 1 1 0 1laDlco 4D | CD
. 60 0 1 1 1 0]|2EIAE 2E | AE N 1. 1 0 1 1 1 o©oJ[4ElCE 4E | CE
/ 1.0 0 1 1 1 1|2F|AF AF | 2F 0 0 1 0 1 1 1 1[a4F|cCF CF | 4F
0 0 0 1 0 0 o 013080 30| BO P 1.1 1 0 0 0 01l501Do 50 [ Do
1 1 0,1 0 0 0 13181 B1] 31 Q 0 1 1 0 0 0 1(51/D1(D1 51
2 1.0 1 0 0 1 o328 B2 32 R 0 1 1 0 0 1 0]ls52/p2 D2 | 52
3 0 0 1 0 0 1 1133|B3 33]B3 S 1 1 1 0 0 1 1]53/D3 53 1D3
4 101010034848434 T 011010054040454
5 0. 0 1 0 1 0 1]35(B5 35| B5 U 1.1 1 0 1 0 1([55|D5 55 | D5
6 6 0 1 0 1 1 0l3lBs 36 | BS Vv 1.1 1. 0 1 1 01/56/D6 56 | D6
7 1 0 1 0 1 1 1]37(B71B7 37 w 0 1 1 0 1 1 1(s57]D7 D7 | 57
8 1.0 1 1 0 0 0/38|B8 B8 | 38 X 0 1 1 1 0 0 01}58|D8 D8 | 58
9 0 0 1 1 0 0 1139 B9139]|B9 Y 1 1 1 1 0 0 159 D9 {59 | D9
1 {ND) 0 0 1 1 0 1 0|[3AlBA 3A |BA Z 1 1 1 1 0 1 0/[5A|DA 5A | DA
1 (ND) 1.0 1 1 06 1 1|38(BB BB| 3B [ (ND) 6 1t 1 1 0 1 1{58|DB(DB 58
< (ND) 00 t 1 1 0 0]J3C|BC 3Cc|BC \ (ND) 1.1 1 1 1 0 0/]5CIDCl5¢ DC
= (ND) 1.0 1 1 1 0 113D BDBD|3D 1(ND) 1 1 1 1 1 0 0[5D/DD DD!5D
> (ND) 1.0 1 1 1 1 0|3E|BE BE | 3E A (FS) 0 1.1 1 1 1 o0]/lsE DE |DE | 5E
? (ES) 0 0 1 1 1 1 1/{3F BF | 3F | BF _(ND) 1.1 1 1 1 1 11(5FIDF 5F | DF
Track 2 and 3 Character Set
Card Data ASCI| Card Data ASCII
Character | P Bs B; B, B;|PO P1|EP{OP Character | P Bs B; B, B:|POIP1 EP |OP| Hex Character
0 1.0 0 0o ol30/B0l30 B0 8 01 0 0 o0f38{B8iB8|38
1 0 0 0 0 1(31/B1/B1 31 9 1.1 0 0 1[39]B9[39 8o
2 0 0 0 1 032 B2|B2]| 32 : (AS) 1.1 0 1 0/3AIBA 3A | BA A
3 1.0 0 1 1133|B3[33183 ; (88) 0 1 0 1 1]3BIBBIBBI3B B
4 0 0 1 0 0l3|Ba|Bal3a < (ND) 1 1 1 0 o/l3c|ec|aciae C
5 1.0 1 0 1135[B5[35]8B5 = (FS) 0 1 1 0o 1(3D/BDIBD|3D D
6 1 06 1 1 0{36[B6/|36 |86 > (ND) 0 1t 1 1 o[3EIBE[BE|3E E
7 0 0 1 1 1737 B7|B7] 37 ? (ES) 1.1 1 1 1[3F[BF 3F | BF F
|
P = Pari ES = End Sentinel T—
EP= Evgn Parity FS8 = Field Separator IVIAE' =K
OP = Odd Parity AS = Account Separator (Track 3 only) 20725 South Annalee, Carson, CA. 90746
PO = Parity bit set to 0 ND = Character Not Defined by Credit Phone: (310) 631-8602, Help Line (888)624-8350
P1 = Parity bit set to 1 Card Standards Fax (310) 631-3956
S8 = Start Sentinel OG = Optional Graphic http://www.magtek.com

P/N 99875065-2, 1/00 © Copyright 2000, Mag-Tek,
Inc.
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REVISIONS

REV DESCRIPTION CHAVGED BY ONIE
.200 2pi .500 i B Rev change only. see ECN 4575 RH 4 May 98
+.004
.038F 04
036G 2pi * ‘
-278¢.003 [2)
, It o
144 MAX.
CQUNTER BORE FOR _ 8 150
CHIF CONTA INMENT P
WHEN USING SELF . .118£.006 2p1
THREADING SCREWS |
OPTIONAL — TWO CIRCULAR BOSSES TO PREVENT OPTIONAL ROUND OR DIAMOND > HOLES
SPRING SLIDING OFF PIN DUE TO IN FAR WALL FOR MOLD BLADE
HIGH IMPACT SHIPPING MISHAPS. SUPPORT ~ #.160 MAX
e
TIITTIII T T I
B e 8 MG =R
SELF THREADING mwm \
SCREW
Zp! ; 8 .09 2p1 e
22 dpl e e _
.060 2p| - v
650 2p| o .2960%-0015 TR A
110 2pl llliuTl | .omow AN . id.su_
. n 278
ﬁ _ : 7 [ _ | /%I» d
! ) p 3 .400 2p1 TOP OF READER
.408%.002 D) MUST*BE CLEAR
3 * | I J OF EMBOSS ING
.250 201 .600 3p1 STAINLESS STEEL WEAR STRIP ~ .024" SU|TABLE
.260 2pl|
1.100 =[B] . 003] RECOMMEND 5 to 10° RAMP. ON
2.200 BOTH ENDS OF WEAR STRIP.
[=]AT -003]

LENGTH OF SLOT MUST BE FREE OF BURRS.

MOLD DRAFT ANGLE MUST BE INCLUDED OBSTRUCTIONS. AND CRACKS PARALLEL
0 IN THE TOLERANCE OF THIS DIMENSION. TO THE LEADING CARD EDGE. ALL TRANSISTIONS | TOLERANCES: X 2.5 MALGFTEK 18,5 M avee
. MUST BE SMOOTH AND UNINTERRUPTED. 02,
[} conTROLS POSITION OF THE HEAD TO ATTAIN NGLES i SWIPE READER DESICN
THE PROPER HEAD TO CARD FORCE ON RANGE 5 FOR BEST SWIPING CONTROL. THE LENGTH
OF CARD THICKNESSES .010 to .033. OF SLOT (BODY) SHOULO BE TWQ INCHES S o D FTSHER CRITERIA
- ON BOTH SIDES OF THE HEAD. : SE oK. 21053902 _Em
(3] WEAR STRIP MUST BE STEEL. .024 301 s.S. OATE 05 MAY 98 B
{S_RECOMMENDED. 6. RECOMMENDED MATERIAL 1S ABS THERMOPLASTIC. [DESIGNER]  NAME SINE FULL [s61 1 OF i




REVISIONS
REV DESCRIPTION CHAHGED BY g
. -065 MINIMUM CLEARANCE
[ —_—
b AROUND HEAD
CARD REFERENCE EDGE B
300 == = ¢ OF HEAD GAP
.673£.003 \i.
L
| |
2:E ¢ T4
o ) +342¢.003 - 478%,003
' L A
| ! ‘/Ezw LOCATION FOR Tk2 (Of
Ea3
mmw PINS LOCATION FOR Tk1 [(I{8)
+193£.003 ¢ - Lo s
r { { { KDl WITH THE HEAD IN THE READ POSITION (ON CARD).
| B— m THE HEAD TO CARD FORCE IS .28 TO .38 POUNDS.
4 (3] THE PINS SHOULD HAVE THE CONFORMATION OF THE MAGTEK PARTS.
043¢ gp3 (StoT HEABHRFADING POSITION -183 A PRESS FIT OR ADHESIVE MOUNTING MAY BE USED.

1030+ THK CARD. [} THIS DIMENSION (.193) FOR READING CARDS .007 TO .033 INCH THICK.

FOR .030" CARDS ONLY. THE OPTIMUM DISTANCE IS .203"
FOR .007/.010", THIS OPTIMUM DISTANCE IS .183".

G 16035020 P1N-HEAD
16037731 SPRING-HEAD
85800004 RING RETAINING «
48190004 WASHER-FLAT(2X)

d SWIPE READERS ONLY. THE REFERENCE EOGE MUST BE STAINLESS STEEL
OR HAVE EQUIVALENT WEAR CHARACTERISTICS.
o) {0 DAAEETEC HEAD ARM ASSEMBLY 21062342.43.44 (WIRES/CONN) .
[ uSE HEAD 21062344.
[} use HEAD 21062343.
{2 HEAD 21062342 CAN BE USED IN EITHER LOCATIGN.

(2316035120 PIN PIvOT

2 .250
2 .094%.002 TOLERANCES : ars E_.- nx Mmmw%n»&”wmm aEE
2 .062£.002 e+ 1TK BEAM STYLE SHORT READ
HEAD STANDBY POSITION oo ] K MV INH ey Iqmw% ommm_ _omwww_owmm:_/»@ d
DATE 17 JAN 2000
oesiGeeR] 0. F |SHER B SME FYLL [s€r 1 OF 1

186
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REVISIONS

: REY DESCRIPT 10N CHACED Y DATE

-065 MINIMUM CLEARANCE

.‘ -
O ﬁn AROUND HEAD
CARD REFERENCE EDGE

-500 — I~

§ OF HEAD GaP
.673£.003 \\\\\\\.;
=/ _ |

) §
.342t.003 -478%.003
N

f‘*/v_Zm LOCATION FOR TK2. TK3 & TK2/3

PINS LOCATION FOR TK1, TK2 & TK1/2

\

ER3 I
| =l

+193% 003 .083¢.008
{ | i
 §
ADING POSITION 4 [} WITH THE HEAD IN THE READ POSITION (ON CARD).
.043t.003 (SLOT HERGHRS i THE HEAD TO CARD FORCE (S .28 TO .38 POUNDS.

-030: THK CARD.
{2 THE PINS SHOULD HAVE THE CONFORMATION OF THE MAGTEK PARTS.
A PRESS FiT OR ADHESIVE MOUNTING MAY BE USED.

{2 16035020 PIN-HEAD
16037701 SPRING-HEAD
85800004 RING RETAINING
48130004 WASHER—-FLAT({2X)

(316035120 PIN PIVOT

(2] THIS DIMENSION (-193) FOR READING CARDS .007 TO .033 INCH THICK.
FOR .030" CARDS ONLY. THE OPTIMUM DISTANGE IS .203"
FOR .007/.010. THIS OPTIMUM DISTANCE IS .183".

{2} SWIPE READERS ONLY. THE REFERENCE EDGE MUST BE STAINLESS STEEL
OR HAVE EQUIVALENT WEAR CHARACTERISTICS.

(3} MYEYEATRIC HEAD ARM ASSEMBLY 21062334 (WIRES/CONN) .

g .250

20725 S. ANNALEE AVENUE
2 .094%.002 TOLERANCES: X t .05 ER CARSON, CA 90746

XX t .02
7 0022002 w2195 79T BEAM STYLE SHORT READ
HEAD STANDBY POSITION HEAD DESIGN CRITERIA

CRAWN BY| K IMV INH % TG 10,

21053910 [¥ 1

DATE 17_JAN 2000 w

oesiovR| D. FISHER SWE FULL [s€6 1 OF 1




.598+.003 - -~
CARD
REFERENCE -~ — . 617
EDGE
L G OF GAP
. i)
£ = ﬂ t .70 MIN.
.408+.003
=0 - | A

183« 003

L

REVISIONS

REY CESCRIPTION CHANGED BY DATE

HEAD CLEARANCE

j HE I GHT) HEAD READING POSITION

-043%.003

D 16035020 PIN-HEAD
16037701 SPRING-HEAD
85800004 RING RETAINING
48190004 WASHER-FLAT(2X)

16035120 PIN PiVOT

P

183

.083+.005

WITH THE HEAD IN THE READ POSITION (ON CARD),
THE HEAD TO CARD FORCE IS .28 TO .38 POUNDS.

& THE PINS SHOULD HAVE THE CONFORMATION OF THE MAGTEK PARTS
A PRESS FIT OR ADHESIVE MOUNTING MAY BE USED.

B THIS DIMENSION (-193) FOR READING CARDS .007 TO .033 INCH THICK.
FOR .030" CARDS ONLY. THE OPTIMUM DISTANCE IS .203"
FOR .007/.010". THIS OPTIMUM DISTANCE IS 183"

() SWIPE READERS ONLY. THE REFERENCE EDGE MUST BE STAINLESS STEEL

o] OR HAVE EQUIVALENT WEAR CHARACTERISTICS.
Egﬂﬁ HEAD ARM ASSEMBLY 21062336 Ai_mmm\oozzv, .

8 0912 ogowcese x20s | INLANCSTESIC 27k v e
4 -062¢.002 mats s i | 3TK BEAM STYLE SHORT READ

HEAD DESIGN CRITERIA

HEAD STANDBY POSITION oRaw 8Y] K I MV TNH T e M Owu a

e _[17 AN 2000] 1053911 [™ 1

OESIGNER] D. FISHER SME FULL [ET 1 OF |

17
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F REV PER ECN 3032 18 JAN 89 RB
F' DIM 114.30m WAS 175mm 06 SEP 94

T} . - BLACK
152 WIRES MUST BE U
REF ROUTED AS SHOWN

TIN WIRE, WRAP AROUND
HEAD TERMINAL 1/2 TURN
MIN & SOLDER. 2pPL

WHITE

. SEE VIEW A
| NOTES:. UNLESS OTHERWISE SPECIF IED.
&
o o = [ 1.WIRE:
: : 2 ~GAUGE: 28 AWG, SINGLE CONDUCTOR. STRANDED
/ J_/ —e— = e ~STRAND: 7/.127mm
EXPOSED CONDUCTOR TO BE " ' - ~INSULATION: 0.34mm PVC: BLACK, RED. WHITE.
Inm MAX FROM PIN. 2PL \ e - ~LENGTH: 114.3mm £12.70m (4.5 +.5)
1SR 2.ALL WIRING TO BE UL STYLE 1095.
e +/~-.02
_ +/-.005
6mm t2mm ANGLES 4/~ 2° §>O.ﬁmx
VIEW A T READ HEAD/SPRING TK2
3 PL KPPROVED BY: | <<\E:./.mm
DATE: | 0B MAR 94 SCALE: 2/1
i | B 4 21052019




E,ﬁ
11.0 REF |
(.433) .
T
hwwhun__o.&mnm _ “ , J_I
3.8 REF .

(.152)
SEE VIEW >|\

\A.f SEE VIEW B

=1

+.0
Nm.ul_n.u

% (3.0 +0/-.50)

BLACK @ 20 rer
RED _ \.lnzmmz

| 21.3 ReF
(.a38)

42.6 REF

(1.88)

47.8 REF
{1.90)

S.18 REF
(.20

==

B REV PER ECN 4266 (CHG WIRE FROM 15 SEF 9
5 OONN CBL TO WIRE 7 STRAND)

€ REV WIRE LENGTH FROM 3.0 +0/-.5 10 76.2
+0/~12.7WM & INCHES TO 3.0 +0/~.50

PER ECN 4402 04 NOV 97
8.0 REF
(.318)
i 7 _o.z.oo:_m_zm“
9.5 REF
(.374) [=8-]

=

T €\ )
A Q&

VIEW A
MAX INSULATION FROM PIN RM_V

-

T e

(.18 £.031)

VIEW B
STRIP & TIN END

NOTES: UNLESS OTHERWISE SPECIFED.
1. DIMENSTONS ARE (N WILLIMETERS. INCHES IN
PARENTHES 1S..
2. WIRE MUST BE STRIPPED USING A THERMAL HEAT
STRIPPER.
3. THIS WIRE 1S NOT INTENDED FOR USE IN INSUL—
ATION Di SPLACEMENT CONNECTORS.
/N REF: 32 AW WIRE. 7 STRATD. S1R.p
AND TIN ENDS ?:g mu. TWIST WIRES 1 TO 2
TURNS FER 1NCH.
/2\ DIRECTION GF LO0R ON POST 15 0T 10NAL,

+.5m (.02)

Ao (-008) MAGTEK
S M TREAD HEAD/SPRING 21K
NI LONG WEAR W/WIRES
e LTS e 21052045 | ¢

19



BROWN WIRE (TK3) 2PL

BLACK WIRE (GND)

298.5 £12.7
(11.75 .50)

S TMMmO © @

ORANGE WIRE (TK1) 2PL
RED WIRE (TK2) 2PL

CHNGD WIRE FROM UL1429 TO 66/44 ULTRAFLEX 25 AUG 92
WIRE LNGTH 1S 298.5 £12.7 (11.75 t.50) WAS

304.8 26.35 (12.00 .25)

CHNGD TRK ORIENTATION FOR WIRE COLORS

CHANGE WIRE/COLOR ORIENTATION
REV PER ECN 3806

DELETED NON~APPLICABLE DIMENSIONS

11 NOvV 92
9 DEC 92
10 FEB 93
17 JULY 94
8/1/97 AS

B

¥ s *

. 152 REF

=

NOTES: UNLESS OTHERWISE SPECIFIED,
1. DIMENSIONS ARE IN MILLIMETERS. INCHES IN
PARENTHESIS.

strip & 118 hor Wik 2. WIRE: 26 AWG, 66/44 ULTRAFLEX WIRE MUST

BE USED.
~ rwuuwmumwwwv XX ]
DETALL A ANGLES £0.33 MAGTEK
e | READ HEAD/SPRING ASSY 37K
NNV BY:] 0. riaer .152 W/WIRES
YT 77N BT PRSI, g




REVISICHS

ROV DESCRIPTION CHANGED BY DATE

101.6 + 3.2

PIN 1

(4.00 t.125) ‘

SEE VIEW A PCB HEAD WIRING

CONN STGNAL COLOR
1 1 TK 1 RED
I 2 TK 1 RED

3 GND BLACK

GND(BLK) O ©

RED NOTES: UNLESS OTHERWISE SPECIFIED.

1. DIMENSIONS ARE IN MILLIMETERS
2.0 MAX ( INCHES).
(.08) WIRE: 32AWG
T0 PIN TWIST WIRES @ 1-2 TURNS/INCH.
Bo_mmo:oz OF LOOP ON POST 1S OPTIONAL.

4.0 MAX
{.16)

~ > _ g%oczc WIRES & SOLDER TO BE LOCATED
. \ WITHIN THIS AREA.
\ \ ; TERMINAL 50058-8100 MAY BE USED

N NN / AS A SUBSTITUTE.

>~ 2.5 MAX

XX 2 .50 (.02)

SOLDER: 1.5(.06) HOOK WIRE AROUND X8 13 (.008) HD/ARM ASSY 1TK W/WRE

THICK MAX PIN & SOLDER SPMLX PRIMARY/1S0. 160

20725 5. AMALEE AVENUE
SEE VIEW B -/ VIEW A (-10) VIEW B RuV §mm>zmmw 1.3 w.av El— nx CARSON. CA 90746

R BY K IMVINH [

WE | 03 NOV 99 B e K- 21062342 _3 A

DESIGNER SWE 22X [SEET 1 OF 1

21



101.6 ¢ 3.2
(4.00 £.125)

SEE VIEW A

1

GND(BLK) O ©

TK1(RED)

REYISIGNS
REV DESCRIPTION CHANGED BY OATE
]
N PIN 1
PCB HEAD WiRING
Q CONNECTOR MOLEX 51021~0700 CONN | SIGNAL COLOR
° TERMINALS MOLEX 50058-8000.3X /8\ : L RED
: 2 TK 1 RED
3 N/C
4 N/C
5 N/C
6 N/C
7 GND BLACK

2.0 MAX
(.08)
T0 PIN

PR B
Ve -. .
N ﬁ,

. RO X

. -
——

NOTES: UNLESS OTHERWISE SPECIFIED.
1. DIMENSIONS ARE IN MILL IMETERS
(INCHES) .
WIRE: 32AWG
TWIST WIRES @ 1-2 TURNS/INCH.
wauvo_mmoﬂ_oz OF LOOP ON POST 1S OPTIONAL.

R*Voxoczo WIRES & SOLDER TO BE LOCATED
WITHIN THIS AREA.

TERMINAL 50058-8100 MAY BE USED
AS A SUBSTITUTE.

.- 2.5 MAX
7, . ANN P
SEE VIEW m|\7<_m<< p 10 VIEW B /2\ s 21 IMIALGGFTEIC 5755 st wewe
SOLDER: 1.5(.06) HOOK WIRE AROUND 213 (-005) HD/ARM ASSY TK1 W/WRE
THICK MAX PIN & SOLDER 7PMLX PRIMARY/1S0.160
Danm BY] KIMVINH e o
DAE | 03 NOV 99 21062343 * A
DESIGNER] NAME B SE 29X [S€ET 1 OF 1

22




101.6 + 3.2
(4.00 £.125)

SEE VIEW A

GND (BLK) o °©

TK2(RED)

4.0 MAX
(-16)

.- 2.5 MAX
T 20725 S. ANNALEE AVENUE
SEE VIiEW B '\V/ VIEW A (-10) VIEW B RuV o_.mfummw gww A“ww El- nK CARSON. CA 90746
SOLDER: 1.5(.06) HOOK WIRE AROUND ,swwmnuwsg HD/ARM ASSY TK2 W/WRE
THICK MAX PIN & SOLDER /PMLX PRIMARY/1S0, 160
Ol KIMVINH e ]
AE | 03 NOV 88 21062344 _ A
DESIGNER] NAME B SCALE 2X [0 1 OF 1

REVISIONS

REV DESCRIPTIOH CHANGED BY

DATE

PCB HEAD WIRING

° CONNECTOR MOLEX 51021-0700 CONN SIGNAL

— - — .

COLOR

1 N/C

2 N/C

3 TK 2 RED

4 TK 2 RED

5 N/C

6 N/C

7 GND BLACK

NOTES: UNLESS OTHERWISE SPECIFIED.
1. DIMENSIONS ARE IN MILLIMETERS
(INCHES).
WIRE: 32AWG
m TWIST WIRES @ 1-2 TURNS/INCH.

DIRECTION OF LOOP ON POST IS QPTIONAL.

NWWMVOWOCZD WIRES & SOLDER TO BE LOCATED

WITHIN THIS AREA.

TERMINAL 50058-8100 MAY BE USED

AS A SUBSTITUTE.

23



101.6 3.2
(4.00 t.125)

SEE VIEW A

TK1 (RED)
TK2 (GREEN) O o

SEE VIEW w\y

(.10) TOLERANCES Ell 20725 5. ANNALEE AVENUE
< _ m<< > < _ m<< w b xmm _uw Mwww nK CARSON, CA 90746
SOLOER: 1.5(.06) HOOK WIRE AROUND Enwmmmra (.005) Io\mwmo ASSY TK1.2 <<\<<_ RE.
THICK MAX PIN & SOLDER PRIMARY /150,160
RN Y KIMVINH o, 21062334 _ﬁ<>
DATE 06 APR 99
0ESIGNER] NAME B SNE 92X [SHEET 1 OF 1

~— . S— .

REVISIONS
REY DESCRIPTION CHANGED BY DATE
2 | PER ECN 4999, CHG TERMINAL. KV 27MAYS9
A PER ECN 6179, PROD RELEASE. KY 220CT799

PIN 1

PCB HEAD WIRING

CONN | SIGNAL COLOR
i TK 1 RED
2 TK 1 RED
3 TK 2 GREEN
4 TK 2 GREEN
5 N/C
6 N/C
7 GND BLACK

NOTES: UNLESS OTHERWISE SPECIFIED.

1. DIMENSIONS ARE IN MILLIMETERS
(INCHES).
WIRE: 32AWG
TWIST WIRES @ 1-2 TURNS/INCH.
DIRECTION OF LOOP ON POST 1S OPTIONAL.

wauyomoczo WIRES & SOLDER TO BE LOCATED
WITHIN THIS AREA.

TERMINAL 50058-8100 MAY BE USED
AS A SUBSTITUTE.

24



101.6 £ 3.2
(4.00 t.125) |

PIN 1

SEE VIEW A a TERMINALS MOLEX 50058-8000.,7X CONN SIGNAL COLOR

MV 1 TK1 RED

2 TK1 RED

3 K2 GREEN

4 TK2 GREEN
TK1(RED) (&N Amo 5 TK3 YELLOW
TK2 (GREEN) ©) o) 6 K3 YELLOW
TK3(YELLOW) 7 GND BLACK

2.0 MAX (INCHES).
(.08) WIRE: 324WC
10 PIN TWIST WIRES @ 1-2 TURNS/INCH.
DIRECTION OF LOOP ON POST IS OPTIONAL.
- T~ PR b I
4 N RV%OC% WIRES & SOLDER TO BE LOCATED
' Y ,W_Hlﬁﬂ WITHIN THIS AREA.
\ N / TERMINAL 50058-8100 MAY BE USED
SR S " & AS A SUBSTITUTE.
u\/ . 2.5 MAX
sceviews—" gy o 10 VIEW 8 /5\ T | IMIAGATEKC S5 4G
¢, .
SOLDER: 1.5(.06) HOGK WIRE AROQUND po e 133 | HD/SPRG ASSY TK1,2,3 W/WIRE.
THICK MAX PIN & SOLDER PRIMARY/1S0, 160 .
: DRARR BY] K IMV I NH SITE TR, O TRV
we | 21 APR 99 21062336 " |™ 2
DESIGNER B SeME 2 ENEE

REVISIONS

REY

OESCRIPTION CHANGED BY

DATE

PER ECN 4999, CHG TERMINAL. KV

PCB HEAD WIRING

08JUN99

NOTES: UNLESS OTHERWISE SPECIFIED.
1. DIMENSIONS ARE IN MILLIMETERS

25
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[T I T 1

e

‘>l
5} 175t .003 <
L ha—— g . 125 REF
e = . 140%.010 :
.2602.005 ~
+.003
g .—-QI.OOM
R .030 ﬁ 4
2pi
¥
+.003
§ 2% 000
30°+3° Nv_ .149%.003 .454£.010
K h UI * .o*vm h
FULL R 4pi
e, 300~
e AmuoL

8

TOLERANCES CHANGE, PER DAILY ECN 5369
1/ .260£.005 WAS .260%.001

2/ .18 +.003/.000 WAS .116%.001

3/ .298 +.003/.000 WAS .298 +.002/.000
+\ -1491.003 WAS .1491.001

5/ .175¢.003 WAS .175t.002

B. TOL ON @ .116 WAS +.003 ~.000 1SEPS3

s -150¢.010

b . 090

NOTES: (UNLESS OTHERWISE SPECIFIED.)
1. MATERIAL: ABS-BLACK, U.L. RATING 94v-0
2. DRAFT ANGLES 1/2° MAXIMUM.
3. ALL SURFACES TO HAVE CLEAN, HIG GLOSS FINISH.
:+ GATE PROTRUSIONS .010 MAXIMUM.
PIVQT PIN TO BE PERPENDICULAR TO DATUM
SURFACE -A~ WITHIN .002.

XX = .02
XXx * .00%

ANGLES #0.33* MAGTEK

ORARN BY: |

R. Fisher

aEE Y | RGF

PSY-PIVOT PLATE

APPROVED B |

D. Fisher

OAIE: | AEoraw 1auiavaz SeMEs | ax

R 21053503 | B




RVISIONS
£y BESCRIPTION MIE__ Jmim
A | PRODUCTION RELEASE 22N0Y9¢
B INATERIAL WAS @, 1875 28FEB9S
€ REMOVED .125 FROM NOTE 1, ADDED DIM,
Y AND CALLOUT @.125. REPLACED BORDER. ~ 16JUL87 M
o D DWG CONVERTED TO PRO-E PER ECN466S  I9AUGSE  CM

50—
& o:Toow

. +.000
.000 ﬂu.OmA,.oom .

SCALE  6.000

. 125
023 O S 018} 03 #

NOTES: (UNLESS OTHERWISE SPECIFIED)
I'. MATERIAL: 3035 STAINLESS STEEL.

TOLERANCES : )
e | MAGRTEK g o
XXX £ 0.005
ANGLES = 0.3 PIN - HEAD
oute omw: | 25-uAY-94 | 'y
v aT | B FISHER m: ™ o ‘gﬁl _mowwowo_ D
loesianc ar- XL THEAE ™o 0T 7 15035020 [%F1 oF

27



REV DESCRIPTION OATE

A |PRODUCT ION RELEASE 22N0V94
8 [REMOVED 2.125 FROM NQTE 1. ADDED DIM. CALLOUT[16JULIT CM
@.125. REPLACED MAGTEK SORDER.
.30
b TS B
.125
01 X 45°
2pt
.0601.002 L b 2
o .062% 300 NOTES: (UNLESS OTHERWISE SPECIF(£D. )
2p1 : 1. MATERIAL: 303S STAINLESS STEEL.
TOLERANCES N
s - . 20725 S. AMNALEE AVENUE
Py El— nK CARSON. CA 90745
ANGLES +/- .3»
T R FIHeR PIN — PIVOT
WE 25 MAY 94
SIZE | geuE: FULL REV *
DO NOT SCALE DWG | g f— i 71 16035120 | g




NEXT ASSEM

16037501

413 FREE LENGTH (REF)

-240 WORKING HEIGHT

SPRING DATA

MATERIAL: STAINLESS STEEL., GRADE .OPTIONAL
FORCE: 0.351bs +12%2@.240" WORKING HEIGHT.
SPRING RATE: 2.67 ibs/inch

HELIX DIRECTIONAL: OPTIONAL

ENDS: CLOSED.

L

A. PRODUCTION RELEASE
8. ADDED GRADE OPTIONAL TO SST

SUAYIS
17NOVE7 RF

@ .100}: 202
+ .02
>_§Jm HMWMNF MAGTEK
QAN BY: :
CHECKED BY: _ prEs MUE_ZOIIW>D.
APPROVED BY: | (et ol MOTORIZED READER
OATE: | 01MARSS

w Wﬁgw.m— 8x

16037701 | B
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AUTHORIZED VEN/MFG RETRIEVE - 'AVNEDT'

PART NUMBER - 85800004 RRG RETAINING RING, E TYPE 3/32 SHAFT VEN/MFG - DIST
VEN/MFG PART DESIGNATOR - 5133-9

VENDOR - WALDES TRUARC

UNIT OF MEASURE - EA

PART NUMBER - 48190004

FEvisias
" LRI OWGD Y 8T

£.101£.003 -~ [~ -020£.002

£.183+.003

" NOTE: UNLESS OTHERWISE SPECIFIED.
1. MATERIAL: 300 SERVES STAINLESS STEEL.

a1 1s | INUNGITEIC 55 25
T WASHER-FLAT &5
B R 1110 X 18300 X. 020THK

it | 16 DEC 67 ] 48190004 -
E_S,_ > _sn_n\_ _E:e._






