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neng Faitooa (//A 1aduana  Renavnesdngaa
1+—— Profective hround TO DCE
TO DCE Secondary Tx —+14 24+—— Transnit Qata TO DTE
TO DCE — Tx clock —+15 3+—— Receive Data TO DTE
TO DCE Secondaru — 186 44— Request to send TO DCE
TO DCE — Racarve cloc —17 | 5+—— Clear to send TO DTE
Unassign —+18 8+—— Data Set Ready TO DTE
TO DCE — Secondary RT ——t19 7+—— Signal Ground
TO DCE — Data Termina ——20 8+—— Camer Detect TO DTE
Ready =
TO DCE — Signal Quality ——21 9+—— Receive for test
Detect
TO DCE — Ring Indicator —22 10+—— Receive for test
TO DCE — Data Signal Rate—423 114+— Unassign
Setect ‘
TO DCE — Tx clock ———;24 124+—— Secondary Carrier TO DTE
Unassign —t25 detect
13+—— Secondary Clear TO DTE
\\\J to send

DTE = Data terminal Equipment

DCE

Data Communication Equipment (Modem)

< . v
zﬂn 6 N1TATMUATANEARA RS 232
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Xoygnaad 19 q gnuauuuwa1ﬁﬂﬂuﬁ1ﬁﬁeﬁ

. 4
Transmit Data (TD a1n 2)

Qs .u ' P 3 qQ Y]
Lﬁuﬁmmﬁunﬁeaanaﬁn DTE (WTad7luTATAan®ILAaT) lEeTuiANnTaRaL B TAE
o a (o 4 < <4 a ¢ ) sad [ a d y
ATINUINTATABNUILAATRIAL NTaLATAYWNN L NaluNRugIaRIaandnIuaIwEavaaannag

e

<f ¥ Wan b < [ o -
FzdatinIny "1" nTainauinnudaalus

d
Receive Data (RD 11n 3)

o~ < ' | ral o
unterasdanai a1 tuEs  DTE wiataTataan®atAsTuala N dgaTuL a0

y
Atz A WN1NaaIn Ly "1

4
Request To Send (RTS a1m 4)

I - o e 4 «. v a
1ﬁdﬁn1ud15mmwm1ﬂ301uLaun?axﬁ1aqwuﬁtﬁunw1s?aniaqnaquﬁmmwmuwnﬂqnw
g”lv K Y] Vas
2 ﬁmm1mu1ﬁgnu CTS #78 Clear to send qﬂn1é1uw1n1a1uﬁmm1m RTS A¢RT23daU

- T e o v 4 o vy d o & <4
f71a97WTaNar TURQYINTANTaE Y nInwIaun TuUnR IR saantungna’ CTS

4
Clear To Send (CTS #1n_5)

- Y v J H ] EY
avagu1g12iu RTS tuaﬁmmﬁmua§1uﬂn1usaaw (magat ive voltage wiaaaan

"wan ] (o o o t L d o ¥ v
1) wnEgaI1Idn qﬂn1m1un1aquan11w1aunaz1una§aua1

4
Data Set Ready (DSR 311 6)

4 Hl' E a [ - a { a
Luaﬁmmﬁmua§1uﬁnwusaau (m78aa3n 0) ilun1TuaniuTaTrasiaiRamianng
' & ¢ Y e {4 v » y &4 v v w 2 oo
997 THLANAAL AN URIATNTRAUNL TEUTAAURSUASWTANNILTITALRY TuLAUNINITANRANNE

- o H dau v 't 3
LaﬁaaTuuaqquﬁmmwmﬁﬁau1ﬂuan1ﬁaauﬁaLaa1§1waa1n1ﬁwniﬁdﬁt1au51

4
Signal Ground (SG 1N 7)

.ud{] o v v oa o~ ~ "ﬁnn
SG nnuIng ufzﬂU“7Qﬁuanﬂ@ﬁ1“1UQﬂ | ﬁﬂﬂﬂaﬁammﬁm JLUUTIAULLY "0

4 ~ Y] 04
tualnaunuﬁmmﬁmaﬁau
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Ccarrier Detect (DC nwﬁ 8)

[-3 ' 4 s ¢ 4
TutauazRdggranasTudnucaay (aa3an "0™) YduantuTaTaasiiLAaTiNalA
) |
- < 4 - i . 1 L Ve e o
1u§mm1m31n1uLaunaoandwauuqﬁmmwmuazuﬂ1ﬂ3a LED uana1taTudqqisaanTuiauan

: ' e
dagwianaa W LED asaguunﬁﬁﬁanaeTutautaq

. 4
Data Terminal Ready (DTR 21n 20)

‘ ] 4 v d a4 1o _ & <
ﬁauﬁdLaaitﬂaﬁmmwmﬁﬁauTﬁaau (RN "0") LNAWTANNILARABNUTHLAN THLAN

t - I's
RWUIN AT1HTI89UADIBAIWIANE2 LAY (CD, USR Uz CTS) 1ﬁaauﬁqtaa1§ nan

aanataa Tl Dafna DTR

. . 4
Ring Indicator (RI mm 22)

z dd Ve ar g 4
ﬁmmnmuﬂﬁ?uTuLaunLﬁu1suuaaU1aanTuua (Auto-answer) ﬁmmﬁmuqzaautuaﬂ

FUIANTEAYNT HAZ3AUTENINI L RAIAIRANNTEAN.



23

4
unn 3
DL 3 - 01A

Jogdnuannae 7 189 DL3

‘ll . 4 v o { ] 1
awuzﬂuuun11unae DL3 Pin-Out nuﬂaq%ngﬁmmanumn11uuana1¢nacuaasnw

: . v 1 3 o . . ]
1A MUATIRINTATITIS T3z lhagunainuasdniuls1as Pin-out Aaly

1 — GHND £ —— 48
‘2 —{ X1 AS = 39
3 — K2 R/We¢ }— 38
4 —{H1 _ ADG |— 37
8 — H2 . AD1 |— 36
6 — RESH - AD2 |— 36
72 —us apa |— 34
g8 — sME" AD4 }— 33
9 —sM1’ ADS |- 32
18 — sH2 AD6 e 31
11 — RXD AD? |- 36
12 -—] TXD A8 }— 29
13—y EG1K A9 — 28
14 —{ ES2x A1e {— 27
15=——1 ES3% cBa }— 26
16— TRGH ce1 |— 25
17 —] LON cB2 | 24
18 —{CTSH cp3 |— 23
10 —I|DTR® Al1S |— 22
28— FBC N

- LS 4 !J- ﬁ : 4 [
Not = ﬁmman&mm\l T NUEAY AL URLATAVANIEABNIU
g . . 4 . " "
enu1any Active Singnals n Logic "o

J 4 -~ 4 s
AINLAUNATTTEIN

 d e e o, v v v < < ¥ . gV
ATHAIMNIINARTN 9] nRa ey 011318 THA1RY N NUANLNUAIINUNIL NN

a Y g v 2y [y
LNANTTHAWA AL TR Llasﬂ'lﬂlﬂﬂﬁ'lﬁﬂkaﬂﬁ'lﬂ‘lﬂ

PARAME TER SYMBOL MIN MAX UNIV
POWER SUPPLY Vee -0.3 +7.0 v
INPUT VOLTAGE Vin -0.3 Veet+0.3 v
OPERATING TEMPERATURE Top 0 70 c
STORAGE TEMPERTURE T.. -5.5 150 C
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n171M199u3as DL3 azgnﬁaquazﬂﬁqquaaaﬁa K11 Power Supply #idn

7¥M779 4.5 V UaL 5.5 V

- 4 1]
Juuudwizeastd ¢ nlf Aw1dd1 Vee = +5V +/- 1D%
GND = OVs; Ta = O0..... 70 C
Paraneter " | Synbol | vested |- Min. Typ Hax Unit
Voo-0.6 - Ueo
RES ¥, H3
input voltage 2 . -
level =1~ . %2 - vi1 Voo X 8.7 N v
ther In. 2.8 - 8.3
input voltase | 'Fop all _ N . 8.8
level -0° Inputs vie 9.3 v
Leakage H1,H2.H3s ) Vin=8.5... .
currant RESM |Ilnl Uea—8.5V = 1.0 ]
Three state !
For all Vina8.5. .. -
leaknga p II"I = -
ourbeit Inputs VYec—-0.5V 1.0 Jr}
: Ia13-288un 2.4 - - v
Qutput voltage | For all Vol i
level “1" Inputs Tol=-18uA Vce-0.27 > - v
]
Sutput voltage For all {- |
level =B- Tanuts Vod 100=1.6nA 7 .55 v
Input For all Vin.8Y
capacitance Cin Fulltz = - 12,85 pF
Inputs Tau25 C
Ice y
Pouer
consunpt ion o Fulltz - 6.9 18.9 nA |

ey [} J . t «“r .~
( ) fus1avy Icc uazﬁwgqqanaeﬁqwun 914 Clock inafu XK.M wm11ata¥u
nﬁ1§m6ﬁ1uaﬂ11qda K
' . . [Y] ' .
Aa11a4 Ice u1u11ﬁxﬂuuisTaﬁu Vil min = Vee-1.0V, Vic max = 0.8 V

t 7] 1 4 v 1 v
Not : qnlﬁunﬁq OUT PUT “Mug1u1Tan’ae Dirve quuannan 1 TTL LOAD A

zﬂuuuiﬂtuqznaq1i AC

dulcw
A1naala Vee = #5V +/- 10%# 3 Ta = 0......70 C
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Symbol min. max unit
t-cyc- 8.666 10 bs
t_ASU 150 - ns
t_ASr - 28 ns
t _ASf - 20 ns
t_ASD(*) 49 .~ : ns
t_Ers. - 20 ' ns
t_Ef = 28 ne
t_E1() 300 - oo ns
t_EO*) 300 - ns
"t_ASE(*) 48 | - ‘ ns
t_EA - 190 ns
t_ADL k) - : 190 ns
1 _DSu 1e8 - ns
t_DSR 60 - ns |
t_HR ¢ - ns
t_HU 20 - \ ns
t_ASL(*) 40 - ns
t_AHL 20 - ns
t_AH 28 - ns
t_ASM{%) 11e - ns
t_ACCl#) 4 398 ns -

Leye
g |
!
Address !
Strobe (AS) ‘
" . -
; b . |
: —d ASE Jo— |
\ v e ) i) § . + 2av ' }
24v :
Enable %o N
(€) . Ve :
.‘ N o e
- tr : S e - tgy
. =) : -J ™ l
e W 3 - L
! R/IW — Addroms Vaid ‘
PooAB+ 15 .
: osv
' - d
i . ) A i -
- e o e e | - o
| oL \’Ml_; :M‘:‘L v Dete Vend @_—
; ADO + . - a.sv v
:. L] . — . . o tasy — ; . .
) [ e = -
;.t . "DL'J R.Od CA\, " Lév AT " 4v .o L
j = ADO + 7 . ) V:U" , - N ;

a~ ] '
angasn1TavAUnTA
LTIRM AU uTE 821987 Mininun WR® Maximum ¥n17871% Code URREHIA2EANT

v
AYATATINATNATTINA A
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tandrddmuatfiiudauidaudaiy  Digital Signal datEaubasnnsfitiauitn

D1 3 ViD Input

Reader tuype min max units
i
:Ptlc pen 85 32’575 t_cyc
and held laser scanner . B t
(38-68 scans./s) 2 ste -e9

N1 TRAAAALUUARN TH

4 o B 2 d
18 DL3 gn?ﬁcﬂuTﬁanwaqn1n17 Decode dqamann Optic Pen Wardn#naa
. Ve 4 <4 s (=4 S, £ 7] Q‘ VU 1 ] 1
11 S/P 3g1aTun19 Drive Taaw Logic iy "1 nagan1aazgnﬁquu1aﬂnﬂq fay
a 1 0 ﬁ o Y o s N a a g 1
qugRanant uuuLawn (gzﬂn 7) ﬁquiaaananaﬂuuﬁﬁuzﬂ FURNITAARDADR YT UL
¢ ¥4 ﬂ v a T 4 ' 4
LNIUUNIT L u1u1a1unw7maaauuuagn1u 4@ DL2 N1n17 Decode Ry mTATITI4NUN
A ~ Y. o wa 4 T
9311 Hand - Held Lawer Scanner uunﬁﬂuﬁiniugﬂaTaaaﬂTuua Aanantan1tu
v . U7 N\ V. I\ %
taunﬂdiuuaquuuuagniu (RXD Maz TEID) IsdNITNIRINANHAULY
- Logic Level "1" (MARK) u Non-Active Phase
a o4 Y v oA e P4 ' -1
- n15u1un17agn1uauqn nﬁautnﬁnaquqmanumzaquﬁaeaa1ﬂu
4 £ . [} <f YAN
1) 19uew Bit Tun17d93=48 Level "0

b4

2) nirdelinfiasnia ATy (Bit 0) awiiuid ASCII

3) N1TAIITANNY 6. Bit (A9 B 6)

4) n17d9asil PARITY BIT A28 (EVEN OR ODD) wianimua Level "O" (SPACE)
nTa "1" (MARK) TRB#7LRANNITHININ

5) n17d93Li STOP Bit tiu Leves "1" Baranatdehamua 10 Bit 3s1h 7 Bit
v ASCII uasi 1 Bit iiw PARITY Bit (Wal¥lwnaTiuiauiiisuuas 2 Puls  oiu
START 4a® STOP Bit n17vAizunTiufyanan wiaufun1t Format n1Tfinemnnaly
avil Paeity Bit tiuiaufiadtudewata Feasrelsinaua191y Level "0 Feartiiwa

-~ o ' : A 4
uasemaﬂﬁmzﬂﬂTTUﬁsuﬂﬂﬁ11uﬂu1aﬂﬁu 0.....7 (Hex) ?Qﬂﬂ?ﬁ1gtwﬂlau ASCII Code

» a v 4 v o~
1111uagm1a1uﬂ1aﬂq 1 NnLaN1uN I TTuR Gy
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START  bO bl b2 b3 bd b6 b6 b7  STOP
1deal vaveforn

oA RXD | i 1 1, L
L ’ —3n 19 —qe—
{ = Te .
eyt 1 | [ I |
| St :
. e . s !

—_——— ——— -t e — _—

4. a ] -
To URANTLEYLIAMMNAILUA 1 Bit Tuqﬂuﬁa

4. y .
To WRAITEAYLIRIMMNLUARQEA 1 §99R7191999% (To = 10 X to)
PARAMETER DEFINTION MIN HAX UNIT
DISTORTION ON (t-to)/to -37.5 +37.5 %
THE BIT DURATION (T-TO)/TO -2.5 +3.75 %

DISTORTION ON THE

CHARACTER DURATION

' 2 L ve <4 ") v v o
LT138WUY RXD uay TXD Qzaa"[ﬂaﬂu LN 2 lﬁugﬂqﬂ\’quﬂa\iﬁ')77310‘lun']1

g ‘ o
b auaa'}au

. u & & o ' )
CTS (18) INPUT "0" Active : LﬂuuazLUuaqnﬁﬁaunauﬂeﬁmmﬂmaanqn 9
Jv E 7 v
Character nilau1’3nanauan nﬁxﬁu "o" asaau1nﬁn11dqﬁmmﬂm Character aanYy

wade "1 aztfasiuntTde

. ¥ . o4 4

CTS (19) OUT PUT "O" Active = u3cn13qun  Level "O" 1u3 DL3

4 . - ¥ 4
fdmnTanasTuiqyn Characoter 31nanauanTEniInen1T¥uin Decode Uar Code NI

¥ 1 = 4 o "Wa
dellug oM T0Ir a9 IATAaNIY DTR axHetiy "1" a

[ ]~
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4 . < ] - L '
LuAT NN aY PARITY Bit (EVEN OR ODD) HAsNAIIHURAANNNW "O0" wnTa "1"
1 - vaf ! o a v o t )
T5¥81190175u98  PD7 as1uun11uﬂa971unu1auanﬁ11nﬁmwﬂmqmanvm31aaﬁUﬁaﬂuTaz

3187 O..... 71 innu (Hex) lwTH&  ASCII

TULUNTA T T 0lguAl
J 2 L < L ] x v x v s
ntanannduAnanuy DL3 mmm'hN'luwuz')maaa\!anutus
- DECODER FOR OPTIC PEN 01 RES Singnal azaéﬂaqnau "0"-"1" warIa

Sm Rany Level "1"

1 ? 2

SM Sm

0’
v ldl

- DECODER FOR HAND - HELD LASER SCANNER 01019 RES Singal agnﬁaqﬂau

"0"-"1" uazAa SH_ #78 Logic Level "0" @ SM_ uax SM, Aafy

Logic Level "1"

') t ¥ o 4 .
138974 T13x1auA 78 9 MM Hardware W@RINN1T Reset aUnTAAE 9w
« YV ‘e ') [ o e Qv a £l
DL3 318adun19n191uaadlaag1szavainuiay a18lusfas Mode nlaagunain
Y & o A .ﬁ = d . v .
BRI iqnuuﬁ1ﬁuﬁﬁt uuazqnﬁiqn Power - On 3xn11u Hardware n1n1T  Reset
v o H .
wiaN 9 nu1ﬂqnﬂ1o

. 'Y 1] H
1191331017 Reset 32y Hardware Tﬁuﬁac1ﬁgawna11weuas§ﬂn1w§ﬁeawcu

<
(48 Vec = +5V 4#/-10%, GND = P V. Ta = O...... 70 C
Fopanya NIN UNIT
t-RES (POWER-ON) 20 s
(OPERATING 3 | t-cye
t-MPS 2 t-cye
t-MPH 150 ns
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300 bps

1200 bps

9600 bps

) 4 - v
A9238au Code 2/5 uwar CODE 39, 71d1mnTanizganiutania

i Code 39 #1W1TAINATINFAY fMutaLaan 2/5 Inter uaz 2/55
- ¥n#usnT Start 1w Stop 14 CODABAR A2an17demTalads
(CUT-OFF)

L) [} o 0 e [ <p o
- n11Lnanﬁqﬁmmﬁmqmanumza1u1u§anau1ﬂauno CODE aagaﬁﬂa

. 4 di / S ¥ A
ﬂqwumuﬁﬂnuquanLuaanEUuuuTﬂie11¢na@5mmwmqaaqunua1ﬂuu Taaturetin

47u129 Commom Pin n1#1AR1  RES

afu18 COMMON PINS

Vee (21) +5V Power Supply

GND (1) Grpind

X1 (2) - Qaﬁgnéaaﬂugﬂ 6 (Fig 6)

X2 (3 ~i1921318anAeTRTARINAT Drive 27 X, TAUATIAIS

5 ) .
_ TTL Singal 7 Duty Cycle Tsmany 45% Uaw 55%
- < d v
uardindud 8 MHz @31 X, 3wan Open 13
4 v 4 ¢ . . QA v« <
nnatua ULty Clock Singnal Quisuy Output E Pin nia3zNalIng

vnfiy 174 3qndagae Drive atauan

H9ag14 B19N1T Drive annatsuan 4.9152 MHz 1713¢1a@¥u E Clock System

iy 1.2288 MHz



H1

H2

H3

RES

RES
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CX o
XTAL: AT Cut Parallel
-E_“_T— 2 x1 Resonance Crystal (Co 7pF Rs\( 48 ohnm}
-XTQL Cxs 18 - 22 pF
T
ir”—ﬁv-a' X2

CX -

(4) INPUT : 9z@asnng Level "1"

(5)

(7)

" _ 9 : cooow o 4

(8) INPUT "o" Active : nanun Reset Hardware 3ad7suy (nwuzﬂn 5)

nn 9 Power-On L#u RES 3z Logic Level "0" 90518éaéﬁﬁﬁas§ﬂ
- Id v ) 1
20 Ms. 1uawuuuqnagm1§1w E Signal Clock naqszuunqag, TENI
. # v dd of 1 T V) [

11719743 T T 7282 L 2181TUN1T Reset niwavuanatag1suaaLnIny 3 §n

4 o
ARURIBITEUY Qn 91 Power-On 3¢dN1T Reset Hardware

9 4 o AR .
AWNIIMNTAUTVITUAIN "H2188193T4 9" dnuzaay Mo-2 aznﬁnﬂiﬁauquzﬂuuu

\ 4 ' vt . o
191q1105mm1mﬂ5ugﬁnaqqﬂnimﬁaanaﬁuuﬁnmquaogﬂTaaimmwmawnnqﬁaqa130, DL3 3v¢

1 - ’ 1 L] . |
Tag819an1971 unﬁﬁ3ﬂuuu1n1«11¢ﬁmm1mu§ugﬁ Follows aﬁugaagﬁ ENAIINATIN

£ 1 d.' |4 ] yg «
augimqn q ZUuuuTn1q11qﬁmm1mu7aﬁwﬁq1un11ﬁ1Uﬁu ua;ua1uxﬂuaqux1wasu

- 3uuuu1ﬁ1qiﬁaﬁmmWNU§ugﬁ (duARIDN)

- TuuuTaTeTeignanAanl (MMAIumuIaTASREIa89 Dip-Switch)

- LiNFanmualuiman Digits Niiu Code 2/5 Tamily (a81elThminazty
1111 60) |

~ ACK/NAK AT TRITTAA W,

- ECHO n1TiRaniz1TdnTTan1w

- ﬁmmwma#ﬁ F = 2.6 KHz WRsdT#8217310000 100 ma (#18 Clock 324
sruy E = 1.2288 MHz ‘1A¥137027 FBC DL3 ﬁ1u17ngn§q1ﬁﬁnﬁ1

Reset, :State 1uqﬂ 7 gy



22

ES1 (13) OUTPUT "0" Active : 3z1#id1 Level "O" daudazdnaTdn Parity
' o . v .

uar Code Temi1viddzasans#saa CBO-3 Bus ; UazT¥nI1In ES1  Active

£ 7] . 1 & v 4 Y]

3¢1f ES2 uar ES3 asN  Level inafiu "1" ﬂagaﬂu CBO-3 3IZAINATENAY

J z ' ' L34
12-t-cyc ﬂﬂnnammﬂm ES1 uuannauuasaznqaagaaﬁquaa 4 t-cyc

- d.
ES2 (14) OUTPUT "O" Active 3ngnnIn1TRTI3FaU  CODE 39 uwar 2/5 IL UAy
JJM . 4” 4 L
2/55 Bars twanivaa Start/Stop Bit aaniwa'la CODABAR Uaziwal’lzlaan
o d . 5 < ""v
Baud Rate uazTe#uI19n ES2 Active uu ES1 #ay ES3 avy Level "1 naga
' a 4 3 1
1% CBO-3 3TAYRIAENAY 12-t-cyc 3nnndamIm ES1 uuannauuazaznqaag

agqyliag 4 t-cye

e g
ES3 (15) OUTPUT "0O" Active Lwanvus Header uar Terminators Audns
i 4 v
OUTPUT T¢emi14n ES3 Active ES1 Way ES2 3sd  Level "1" Taua’lu

4 o < ]
CB)-3 ﬂsﬂﬁﬂﬂgﬂﬂﬁ 12-t-cye aﬁnnﬁmmﬂm ES2 anﬁauuazasﬁ0ag 4-t-cye

i 3 2 o o dd v <
FBC (20) OUT PUT "1" Active iiugrsdaunauRggiaadiuanta  TagnaTnian
< v W R 2 vl N o dd_ o
ﬂﬁuﬂinLaan1ﬁ1a1zszL1aﬁwa11unaqﬁmmwmnuuiunwuanﬂ01aﬁaﬁ1unuav1unnﬁﬁ
. 4
FBC 3¢ Active Luad
- Hardware ﬁnwi Reset
. o £y} s
- AR Software ONABINATRNL T

o dal v
- #n19 Decode nauasgnaaq

o d e g ¥
E (40) OUTPUT : 3I¢NAIIMALNATIN 174 a9 Clock Tutruudetantannatauan

(Orystal wia TT1 Signal)

y Y 4 .
CBO (26) INPUT : nqaﬁﬁautﬂu Bus gT1TuR N84T (WA TAY

- 1] Vv 1 H L]
CB1 (25) anwTas. 3 TURAUNIEABILINAIY A11AY Logic 300

Y v ' 3
CBZ (24) aguNaa1an IR ] WINUW
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CB3 (23)

d (Y]
L8 ES1 Active ("0") aA71ununaaad CBO-3 aztﬂuaqaw1ﬁq

CB3 CBz PARITY
0 0 oDD
] 1 EVEN
1 0 b7=MARK "1"
1= 1 b7=SPACE "¢"
CB, CB, CODE
0 0 CODABAR
0 i 2/5 IL+2/5 5B-+ Code 39
1 0 EAN/UPC/JAN(add_on dis)>+ Code 39
1 1 | EAN/UPC/JAN(add_on dis)+ 2/5i1+
Code 39

ES1¥ = "0" E S2% = "1" ES3* = "1"
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da Es2 Active ("0™) aRunmaiqumuigzay CBO-3 ﬁqﬁ

CB3 CBIE CHECK and CUT -OFF

0 0 CHECK enabled

0 1 CHECK disabled

1 0 CUT - OFF of the two characters
1 1
CB, CB, BAUD - RATE

0 0 External on the xbr

0 1 96800 bps (E/128)

1 0 1200 bps (E/1024)

1 A 300 bps (E/4096)

ESi% = "1" E S2% = "o" ES3% = "1"

41 Baud Retes ®W1T018FuTRanTeTnanaTld Crystal (miatndugra TTL
4 7 dlu
3MAERANN X2 ) RIEAIINALNINY 4.9152 MHz (E = 1.2288 MHz) Orakets 3z
Vo ) Ve . o . )
Liudisuanaagn 1 TIATUN3 A e Clock 2180 E 229TrUl

4 - o v ¥
1Na ES3 Active ("O") amuqgflI1unuigfas CBO-3 AU



CB, CB, HEADERS
0 0 STX, HT

0 1 STX

1 0 HT

1 1 NO HEADERS

ES1% = "1" E S2% = "1" ES3% = "0"
CB, CB, TERMINATORS

0 0 ETX

0 1 CR

1 0 CR,LF

1 1 NO TERMINATORS

- S . 4 : :
AEANANINAANASUAAS AL TagA Ry Software ngnﬁaq Avlhatutanasnan g

-~ W
aNlan

oo 'S ' [
nTATARLAATINYINN 1AM mnagauuum&nw.

1 -] GND E =40
2— X1 HS | — 3o
3—{ X2 Q2 |- 38
4 —{ H1 N.C\ }= 37
5~ H2 N.C.]— 36
6 —{ RESM N.C.}= 35
7 —{ H3 N.C.|== 34
8 — UID N.C.}— 33
9 — H4 N.C.|]— 32
18 —{ XBR N.C.|— 31
{ 11 =1 RXD N.C.}— 38
' 12 ~~{'TXD Q3 | 290
13 —{ ES1x R4 | 28
14 —] ES2K Q5 |- 27
15 —{ ES3w CBO |— 24
16 — S/P% CB1 — 25
17— 1 CB2 |— 24
18 — CTSH CB3 |— 23
190 —{ DTRx as L 20
20 FBC Voo [ o4
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- 2nNLATAIMNAE N.C qslﬁunﬁnuauwuauﬁgq g1ur5anasiuranuas1inia

1 -3 ' gv L | '
(Inactive Inputs) ag1dlTamNA2TRAMUNY  Vee W2 GND Taaw u

- { [ aq v 1
ﬁmam HATINAIUNTY Look (MTauaanin)

VID (8)

H4 (9)

XBR (10)

RXD (11)

TXD (12)

S/P (16)

Ql (17

CTS (18)

DRT (19)

ﬁ« o d v o | ¥

4 unﬂauqnasgnnuaﬂnﬁmmﬂm TTL nlauq3andinnaniany 1293202128

o e D wa 1 i - o

2a9F RES 11 VID sugzauTa’3n "1" Tuszni19n172 8T8
- d- ] e J-

Ta3n "0" Luaagﬂuﬁqqqnq (Space) uwariaan "1" Luaa§1uﬂ10unu

(Bax)

a g f Y
tﬁuuqauqn 1uﬁnqnaunﬁnun305mmﬁm ‘RES 71 H4 qzuﬁnﬂquaﬂnLﬁu
3 . Iy ) ' o @

"1" NN TNIRARE 19 THTATI s LU 1" wTa "0

ﬂ a EY) £y} [V .l 1 S
LaAUwN N1LT1RaIN1TIHAY Baud Rate TIAI9NNAMWARIININATIN
g ¥ dlu ]

@7 DL3  Hag TTL ArauaniinazNAwnLNAfY 8 1n1gad  Baud Rate
4!’ :-4&': v [ 7]
naaanTuazaﬂnqﬂﬂ1¢nuﬁﬂaqﬁmmwmuﬂﬁnwnaqxsuu (E) n13ztuldeunn
ﬁdu«"" | & 3 Qo S wsm
wauTaan "1" uniudaemaul a1dunadiou e RES 11 XBR axnTaan "1
‘ﬁ a -1 L - & 4

Luaauwn 211 DL3 3zTuA&vrawnuiTiannnisuan (Host Computer

< . o ’
wia Terminal) danARadNUNIATEIM (NRZ) MARK = "1" uaw
SPACE = "p"

ﬁ o { |, W -~ ¥ 4 v oW
Liuzaiainun DL3 asﬁqaaga1ﬂacnﬂsuanaqnﬁ1u Av3sdanfnasnu
U173 NRZ

ﬂ a ﬂ 4 gl v »
t unﬂauqn tdun1TLRanniTidanaa (Interface Selector) 3vaavn

4\“" -Hdﬁ < [ 73
Ta3n "1" unau Lwal un11taannw1ﬁqna§auuua@n1u

-4 w & -} - ] 1 I3
S RIFALLT auasidggnIain "0 tdua danaTanaztuaaasiinta
(Set Free)

ﬁ - o d_ a " 4 a a ﬁ
3 uﬂ']ﬂwlgn gaanWniain "o luaun"l"ﬁﬂﬁan']*’a%ﬂ’uﬂq CTS 3vidun1g

- - L} [ Y] “ g
NAFAUNITRIRIANHTAY | Fsanauani dalimuniain "1" aztﬂun11

»
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e YY)
NANUNITANAIANET

< w & PYR) 4 v -
tﬂunwtawnqn waAnWNTaan "o0" Luaﬁnw1aaaa1uanumsagn1u 11 DTR
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3sil7ain "0" vila pL3 YuFa¥nrsananguan  TuTenien1inas N
. & ¥ 4 o D am
(Decoding) WAEANTASTRAAMIzATLAUTAIN "1
FBC (20) Qm§numsﬁ11ﬂnaqn1 FBC az;ﬁunwiuda¢1uzuna¢ﬂﬁiqu (Common Pins)
ﬂ a Yoo d_ a j""
H5 (39) 3 unﬂauqn gudanIsdTaansdy "1
ﬁ o { 4 a_ a wan ' e s v
Q2 (38) Luaniainun 23 zdTaIn 1" 1dua gwnannasliaaastinia
(Set, Free)
ﬁ o ( - -1 < a - b
Q3 (29) ! uﬂﬂtaﬁnqn PINIAAILILUTAIN "0" L1dANE NNRINDN
r ) Y]
Q4 (28) frTanagiunaasiania (Set Free)
Q5 (27)

2 e 4 4 e 2
Q6 (22) Lﬂunwtgﬂnqn 2AENTa3n "1 ifua gwaTanasiNaanvaslInla

Set Free)
1 —{ GND E — 40
2 —1 X1 ISBM {—= 30
3 —{ %2 ossu }— 30
4—{ H1 PD@ E37
6 ~—{ HZ PD1 36 j
& — RESH ' pp2 p— 35 l
7 — H3 PD3 |— 34 |
88— UID . ppa — 33
@ — H4 PDS - 32
10 —{ HS J PDé |— 31
11 ] UAI PD? }— 38
12 «—f OPN Qz |-— 29
18— ES1* a3 |— 28
, 14— ES2% Q4 }— 27
15— ES3x CBO |- 26
16— 8/PH cB1 |— 28
17— a1 cB2 — 24
18— N.C. cBa |— 23 !
19~ RDY¥ Q5 | 22
20 —{ FBC Uco 21
X < < o a <4 o -
WHIBLUR - LATAINNNE ¥ MNIE0Y waAnuniggranTsauTasn 0"

da 4 4 < ‘

- MU LATEINMNTE N.C (Not Connected) qstﬁunﬂnﬁﬁuwuauﬁgoﬁ1u11n
< 1o ' e [ Y] . ’ < ' -
nisiuradranuas1Inta (Inactive Input) ag141InRIuALTABIUNY

L . | { [y 4 w '
Vee %38 GND TAaWIMIZALAAT NADINAIMNIL 100 (MTauaani)
LY [ dll o ¢
ViD (&) Lﬁunﬁauqn azgnnuawnﬁmmﬁm TTL WlaN13ntInnImaw Tugaeaayun
3,‘, - a o O wan 1 ! J o
AuaaIRYYIN RES 71 VID 3zigrauTasn "1" Teni g nin17a 1 Iugss
I . P
ATa3n "0" tuaagﬂuﬂauvw¢ (Spaced) uazlain "1" Luaag1uﬁ1¢

unyu (Bar)



H4 (9)

H5

WAI

OPN

S/P

Ql

RDY

FBC

ISB

0SB

PDO

PD

PD2

PD3

PD4

PD5

PDS§

PD

Q2

10

(11D

(12)

(16)

(17)

(19

(20)

(39)

(38)

(37)

(38)

(35)

(34)

(33)

(32)

(31)

(30)

(29)

28

Lﬂunnauqn1uﬂ1qﬂaunwﬁunaqﬁmmﬁm RES 71 H4 3zildanasTadniuy "1"
ﬁuas1ﬂau1aiﬂasxﬁu "1" nTa "0" TUTEMINNITAIIN
ﬂ - .
LuZIAUUN AVTNIINADY H4
ﬁ -~ 145"" ] - %
{ unﬂauqn waanwniasan "1" 31 WAI A19RasT9nuan IBF aay ‘a.
Intel 8255 (a7t 96 Timing)
[ o dJQ"“ ' . [9]
Lﬂunﬂtawnqnuaanwniaan 0" TuTsn919n1TNI9 W DL3 aznﬂanaganﬁ1
1 - Vv (a 1
awuiwnuﬁnaga PDO-7 (QZ“ 99 Inuuslaazundy) 11 OPN A1TRATAAATY
fluzn ACK 7ae 1a.% Intel 8255
Lﬂuaﬂﬁuqn iduz1.8ann17i3auda (Interface Selector) #aslhTain
nAn . I < s
0" unau LUun11taannﬂiﬁqnagauuunuwu
-3 v { 304«“" 3 ' v
LﬂunWLaﬁnqn Az dTasn "0" LFua 3ugINTnazasaragla
o ( d_ a - 4 At { I'e
Lﬂunﬁxawnqn waanWnIa3n "0" iiuszuaanwiila DL3 TUANRIZAWNK I3 N
v
A18UAN . MAYINTAUDIEUIAY RDY  ANTRAUAUANAITALNWTNR  TRgau
T - bl Auu I e
A1 Margin naenaganiutnﬂuﬂonﬂn 25- t-cyc
oy .." d )
gmﬂuuaTaanu1Unaqnﬂ FBC taﬂuﬂWTuﬁﬂﬁ1uzﬂﬂaﬁﬂﬂiﬁu (Common Pins)
ﬁ - o . a o ¥ 1 o
QIENRERVL waanWniasn "0" FIURITRADY OBF TaamTenuIn OBF nav-
18.4 Intel 8255
ﬂ o 4 dal«"" 3 1 -
} unﬂaaﬂnqn uaanwnTaan "0" a1 0SB uAITRATREMTINUIN STB Tas
1a.4 Intel 8255
ﬁ Ao a P
LUKEY I/0 NANHAEZNITAARALULIWVIY dBINdNI
ey . - ‘d W
(Bidirectional) Taauﬂuazuannﬂaaunaga
( (Y] : T w
awnqdnsmnﬂauanauaina ASCII 31 PDO mafulin
fiag"AgR1 (Bo) 31 PD7 éaﬁuﬁnﬁsdﬁﬁmgq
] ] ar 4 1
Tnaunasnﬂ1uﬂ1uﬁ1nnu1naanLﬁu TTL u1an91
uv%d f 1 v 3
1 a1A YHATINALNAULNIUAEN TN 90 PF 21 PDO-&
¢ 4 1w
CLduLnngaNEnue) asaﬁuguiaaawqtuaaanu
Intel 8255

w ¢ ¥ y
Lﬁunwtaﬁnqn NadINBIzNTAIN "0" (HNa
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Q3 (28)  mafied R unToUdaaaasty
Q4 (27)

ﬁ o ¢ ad«"" . ¥ v v
Q5 (22) tiumainen 21BN TAsN "1" 1du2 puE N Tndaaanasta

{a ¢ . .
MnunelaasunTuaadwainauiy  (Timing Of Parallel Port)

1 H v : L} d
aa1ﬂutﬂun11uﬁa¢aﬂnmznWquﬁagauuunuwu (Parallel) ZeNA TUanLUAAW

Eagaﬂuzﬂnuwu

SYMBOL MIN TYP NAX UNIT
t — dAK 19 - W t-cyc
t — OPN 3 12 - | t-cyc
t — rdD 4.5 - 6 t-cyc
t — dDn 10 - - t-cyc
t — 0SB - 1 - t-cye
t— Dbs 0.5 - - t-cyc
t— nvD - 3 - t-cyc
t— yrD - 8 - t-cyc
t— nxt 0 - - t-cyc

R/W (38) Lﬁunthﬂﬁqn LﬂéﬁTaah "0" DL3 azaﬂunws;ﬁauﬁagaimdﬁaaaﬁuﬁq
gazIaln "1" aztﬁunﬂiéwuﬁagaawnwd1aakuiw

ADO (37)  tium1 170 Multiplexed Adress/Data Bus DAHuUAM

a0 37 awAifumn adress ao/a7  davmaumiadmas AS qs1¥tﬂuﬁﬂ§a§adquas
?uﬁagaann RAN an8uan udasaanaTwandseiin TTL 1EliiAn 1 #1 39

AD7 (30)  AIWIARNTAFING 90 pF

o ( -1 . e
A8  (29) I.fluﬂ"ﬂﬂ'lﬂl!ﬂ mmmutflun'mama'mnanu RAM anguan
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A9 (28) 11 A15 asilsedu "o" 1u15uiqu11Lﬁnﬁanacﬁagaﬁu RAM
A0 (27)  uRarpvlign1TaRaTMAATeLLY TTL 1aliifiu 1 #9

A15 (22) i¢ﬁ11u1ﬁao1d§¢ni1 90 pF

w o £
1ﬂuuunaqnauan1qtaﬂngg

< v v w { - y
zﬂuuun11unaqnagaaﬁuta1nqnﬁzﬂuuuaqaa1ﬂu
(STX) (HT) (STRING) (CR) (LF) (ETX)

le -4 v E 7] <, f o “ar 1 H
n11L1uauuaz§uqanaﬁqﬁunaqnagaﬁua EAN/UPC/JAN unWTQREUuuunﬁquaoaaﬂﬂu

UPC/E NXXXXXZX

JAN/8 FFXXXXXC

EAN/8

UPC/A OSXXXXXXXXXXC
JAN/13 FFYXYXXXXXXXXXC
EZN/3 FFXXXXXXXXXXC

X Ae Hawasne q

N A2 Wa181a27suumasila UPC/E (0 wia 1)
S Ra  MNTALRITHUUDASEUA UPC/A

¢ @a  HwwTI3KaUAIWNAAY (CHECK DIGIT)

F A3 uWanmavyte EAN/JAN/9/13
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gﬂuuunaqﬁﬂﬁqnnaq (STRING) 2a9TAmgdla (CODE 39 ﬁaﬂaasa§15uiﬂqtn§aq

wu18 START/STOP 2 3u T9idui1mTaaday

i ¢ o : X .
zﬂuuuanLSwnqnnaﬁ (STRING) pagTiduuu 2/5 IL 2/5 BARS iqauqanﬂiﬂq

KagaazuuuﬁuﬁTuaﬁau91wngnﬁaﬂ (CHECK CHARACTER)

o o ) ' [}
ZﬂuuunqﬂlﬂqnWNﬁﬂﬂ (STRING) mavTuduuy CODABAR Qzﬁ@ﬁﬂﬂﬂﬂé?zﬂ?ﬂﬁ

4 .
LATavMUg START/STOP

4 o ¢
Lnannudaunae1qaiaaﬁﬁasaLaa7

a s - Y g [V | v o [
ATARTaauAzANINTLAAT (CX) 2 @9 ﬂ113=aaao1ma§1nann X1 uay X2 nqatnw
o v 4 v v 4 4 v )
naztﬁu1u1n Lwaﬂnﬁmmﬂmiunaux51uw1un1uuaan§n Luaagﬁnaﬁﬁaﬁmmwm

‘ . ~2 4
ﬂ11aszqa1uwucaauﬁaq1ugﬂn 11

Avoid gignal lines

K—-Zﬂnn nmc—%{ ‘,/in this area. |

Cx

/ ’—?‘f)}/: E LTS |
£

X1
X2

DL3

(Top view) ’

a17iaeiudgy eTunIu (Noises. Mumnity)

o s o e £ 4 EN v <4 .
DL3 uqmﬁuuaLﬂutaaqnuqunvma1zga CHOS aa nwlWuas wazy Margin Of
. . uz © Vv a a -~ ] v o W ! g
Noise Immunity unaduu aqnaqunﬂTHaqnuﬁmmwmiunqunqnaﬁq 18A777¢ 29892 UL
» (a: . o Vola £
- LRRATIIUASINTRNANWHALTRY
Ag v v L ] |4 + LYV
~ AAAY DL3 Ininauvagsgidininaznila
' ] '
- 18unawan® AiTiRat A1 0.1 F T¥mI19 Vee Was  FND mav
DL3
- % DL3 ﬁﬁaaﬁnﬁﬁiaga (Data Bus) WarlfuamiaT® (Address Bus)
da d ) '
nua11u1nnaunnﬁn§on11 90 PF.



42

L5

J bgt R OE

VitEo
GND

SXD

Barcode Reader s

RDY

Transmitted De

Receive Data

WmOm.CQW+ to “en

Dala wnq Nmoku

&ND




: DIL.3 for PEN
i m fw L= Serial / Parallel

1A 1B £53  (Video)
nz‘._s+ 1N4148 s 2A 28
11 3A B
1aa 4A 48
W ﬁlﬁ 118EL 1Y

16

__aJ.,}.‘ ..|a’a o 1o
+
L1}
<

mmomlq_ Iﬁ [ PRy
. . 0
100 CNO 4Y)|
. Ju - 3
_$< 4 1oV ; _ L. 5 P am.“" —
WM H2 gy ¢ v il i
H3 poo |3 7oK}
9 1us PD1 ua {30k }
21 vip vo»uu {10k}
_ao XBR P03 |2 {0k} y
2 -I:mdu PD4 5 f 10K __
+3V 4 X1 PDS L
Y o= 15pF —— 1 DL3 1 ¢ 32 0k}
ok
4.9152 MHz _H_ 15pF PD?i35
umm\_. P T3 xa
6] -
A o1 s/P
B RS 232 PAR “h 8XD : Omo»a 12 x 1N4A148
TXD cail
[e) 10 8 3 2 —1 “M c ”“
o 1 12 (5 )
° & _ 2| 577 fwow N IEZ i
° 5 2 Fac 21
- y g b IRTEITITILT R
14 LR
o o 15 o »wH \ / 4 d .\ { J {
Q o |
i +5V
70 - .
o
$ O— .
o o _ +3V .
Cu4o
30
o
20- MAGNETIC 1N4140
BEEPER
© (o)
} (Decode led) 6

BCII7
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PYEN PYTY: PARITY
ff stf bw- ‘space” (o)
off on b1x ‘MARK" ¢'19)
on off b= Even P"‘"“‘é‘-
on ow b7= "opp” pmrfgh
H{ | 'H @ | HEADERS T | To TERMIN
off | off | Nove ot | off Novie
off | ou | HT ot | o CR,LF
ow oAF | ST on | &t Ck
own oV STx, HT ov ow ETXx
Ch1 ] Ch@ Cobe
off | &ff EAN/UFC + 2/5 {aw
&€ ov EAN/LPC + Cobe 34
ou g CobE 29 4 2[5 Towm
_on ovi CODARAR
Ck | cuT
otf checle disabled
on checle ewnabled
oft cot-otf _d;so.Heoq
ow cob- oft evabled
Brt | BRp EAUD  RATE
off | off N bps
‘o‘Ff ow IR bFS
oV oft Gbop JOPS
on ov Exterval
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3-34. DIGITAL SCANNER SCHEMATIC DIAGRAM
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04 1PC32402 Qo2
- 3%0 ¢ 258710
Ol
258710
R0 & 2 Qo3
1602(1/4) w3 N rvorx - p— 2508709
#PCI24G2 1 e 1c01
quo o | () P26 WPDUBHGEINZ
I+ Daisd or Mars? [TRansMiT)
| G SR
p’ r4-=rm 4
1602 (1/4) ' H | B @) p1s
uPC324Q2 ' !
H ey & 10 :
. e Ru< VW
/S b9
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> sH A12 10M s
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. $8800 v ST0P (1
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INSERT BAR CODE TEST LABELS
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CODE 39
Full ASCII

U (DN B Ml

D0 RE (W TN WD D i
. i MW 1 WW‘ .
I W WWW [/
Jim QWD W0 o Do WE 00
LU R R
WO W D W W0 0RO O
I T S

B

A T ﬂWWWH G000 JMAED

CAN X

'

WA UG R T 0 MY (RO
T R R
L j@j%W! (GG OO DR WD
MW O IR MWM LN

2

[ ﬂMM‘ I @WW
WA W0 0 NWW W M (0
W 00 W Wi (i MV OOV
TR T O T T T T
T T T TN T
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For use only in Spectra cameras. '

Spectra Film. Features new chemistry for brighter, truer colours and more
detail in shadowed areas. A rectangular print size to capture more of the
scene. A battery in every pack to power the camera. High speed for better
exposures in a wide range of lighting.

Temperature: Store below 75°F (24°C). Do not freeze. For best results, use
between 55°F (13°C) and 95°F (35°C). Below 55°F (13°F), keep camera and film
warm. When picture is ejected, immediately hold it inside your coat for at
least one minute to keep it warm as it develops.

Full Warranty: Film replaced if defective in manufacture, packaging or
labeling. Return defective film pack and representative samples to dealer
or Polaroid Customer Service. Does not apply to outdated film. Warranty
excludes all consequential damages. Some states do not allow the exclusion
of consequential damages, so the foregoing exclusion may not apply to you.
Assistance: For all orders or Customer Service enquiries call:
0 In Hong Kong, 894-0371.
oOIn Australia, STD toll free 008-22-6785,

Sydney Metropolitan Area, 950-7000.
0 In New Zealand, toll free 0800-445-504.

Caution: This film uses a small amount of caustic paste. If any paste appears,
avoid contact with skin, eyes and mouth, and keep away from children and
small animals. If you get some paste on your skin, wipe it offimmediately and
wash with water to avoid an alkali burn. If eye or mouth contact occurs, quickly
wash the area with plenty of water and see a doctor. Do not cut or take apart
pictures or battery. Do not burn battery or allow metal to touch its terminals.

PROOF OF PURCHASE

Made in The Netherlands by Polaroid (Europa) 0
B.V. Enschede. Licensed by Polaroid Corporation,
Cambridge, MA 02139, U.S.A., owner of the
trademarks. Polaroid® registered trademark of
20

Polaroid Corporation. 746100"1 00

Not licensed for resale in the U.S.A.
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€% SOLITAIRE’ single Cell AAA Flashlight

The Crown Jewel of Miniature Flashlights™

Compare our features, quality, service, reliability and warranty, to any other fiashlight currently available; we are confident you will
select the very best. A
« Designed and manufactured in the USA—Patented * Spare lamp in tailcap
« Limited lifetime warranty on all components (except lamp) » Uses one AAA-size battery (included)—available worldwide

* Precision machined, high-strength aluminum exterior components Ideal for pocket or purse—specially designed for use with keys
* Anodized internally & extemnally for optimum corrosion resistance  ® Unique extended key lead allows the light beam and keys to be
« Linear focusing flood to a spot beam with a twist of the wrist used together in the same direction.
* 24 10 30 feet effective light range for an 18 to 22 inch spot pattern e Slim, non-bulging contour fits snugly and comfortably in pocket

» Extra long lamp life, equivalent to 3 or 4 batteries 0 purse.
« Approximately 3 hours operating time per battery * Small and lightweight: 2" diameter x 3%" long. Weighs only 1
» Ambient candle mode for hands-free operation ounce, with battery.

Anodized to prevent
corrosion inside and oulside

Limited lifetime warranty
Machined knurled design

Spare lamp in ma tail
cap

Fits conveniently in pocket or pursa.

Rquod mlchlnod
aluminum

Use your fleshlight and kays in the same direc-
tion concurrently.

L1 'SOLITAIRE’
'S":c 163550um Single Cell AAA Flashlight Model No. K3A1 16
M'nue,omam Manufactured in US.A. Part No. 120-000-17
California 91761 i
%7“‘ r9|14|;~1008 Patented and patents pending.
Fi&q(%mns e—
| ™ OUR COMMITMENT ==
TOEXCELLENCE  — =
Mag Instrument pledges to offer only
the very best craftsmanship, warranty
and service that “Made in US.A"

Mag Instrument has symbolized for generations.
7/90 © 1990 Mag Instrument, Inc.

PKG DESIGN U.S. PAT D307 554

413-000-406

BLUE
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Table 3-1

Data entry comparisons

Characteristic/ .
Method - Key-entry OCR Bar Code
Speed” 6 seconds 4 seconds .3 seconds to
2 seconds
Substitution 1 character 1 characler 1 character
error rate error in 300 error in error in
characters 10,000 15,000 to
entered characiers 36 trillion
entered characters
entered
Size’ 1 inch to 1 inch to 7 inch tof
1.2 inches 1.2 inches 7 inches
Encoding costs High Moderate Low
Reading costs Low Modzrate Lo
Advantages Human Human-readatie oW 2rror rate
Low cost
High speed
Can be read at
a distance
Disadvantages Human Low spesd Requires
Migh cost Moderate error Education of
High error rate the User
rate Cannot read Community
Low speed moving ©bjects

without special
equipment

*Note—Comparisons for speed and size assume the encod%tion of a 12-character field.
tNote—The lower limit of size is a function of the symbology specification. Future scanning systems

LT —

may permit 12 characters to be encoded in 0.2 inch.
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Table 2.1
COMPARISON OF DATA ENTRY TECHNIQUES
Time to Enter Somates mpes %
A 20 Character Substitution® ™ 8iz0 of Label** Cost of Cost of Reading
Data Field* Ermor Rate (20 Characters)  Label Equipment Advantages Disadvantages
Manual 10 Seconds High 04"x22" Low Low Low initial equipment Requires human opetator.
Keying | | iy, A costs. Poor speed and error
\SW\. \,u:\«?a 2 US1E) w.auu,‘ﬁ Q;Cm? rate. Poor flexibility.
OCR™ 4 Seconds :.%,V " Medium 0.5" X 25" Low Medium “Can be read by humans. Poor error rate. Inflexibil-
; ity of reading equipment.
MICR Normally Medium 0.5"xX2.5" Medium High Can be read by humans. Expensive. Inflexibility
Machine-Seanned of reading equipment.

. POt MR N 3 . / .
Magnetic & 4 Seconds Low 04"x1.0 Medium Medium Large amounts of Affected by magnetic
Strip Lo cha// data can be encoded. fields. Requires contact.

’ Data can be changed. Inflexibility .of reading
) equipment.
Voice 20 Seconds High 04" x22° Low High “"Hands off" operation. Requires human operator.
Recognition High error rate. Equip-
. ment must be “trained"
for different operators.
Machine Normally Depends on Variable Variable Very High Can be part of inspection  Expensive. Not suited
Vision 4 z_mo ine- mom:w%u Z@:A_:@ Technique system. for general applications.
an KA 20 SN
mm&o// (e ? mmoo:am ? e Low 1.0" X 1.5" High High Label does not need to Expensive labeling.
Frequency X0.2" be visible.
Bar Code 4 mmoo:% Low 0.6" xX2.5"*** Low Low Flexibility of printing
ps e gl ,\WMN:/ Lm and reading equipment. 2
- Assumes the use of a human operator.

. Assumes the smallest size of label that is suitable for general application.
49+ ., Agsumes the use of a single row of bar code.
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' Table 3.6 1 T |
Comparlson of prlmary bar ¢ symbologies Ve :
. ov\5‘ fo / Interleaved LT
Characteristic UPCIEAN Code 39 20t S Codabar
Character set Numeric ., Alphanument_: h Numem; ) B ;\lu;n;r'c- ;alu;
. PO LAY plus -.8/ + %, ey 31 &
o] and space E)"’Qs
Nurhber of characters 10 43 (with double 10 16
encoded 2t character fuil
L ASCl capability)
¥ - -
Slar’p and stop codes Unique. both (101) Unigue, both ("} Start Combination of any
N NB/NS/NB/NS four at, bin, ¢/, dle
Stop WB/NS/NB
Nurbb_er of module 4 2 2 2 (thcugh 18 widths
combinations used . speciiied)
Sulgstitution error rate Unknown 1 in 3000000 "——“-—aﬂmown 1 in 1500000 to )
witiput check CD required characlers 1 in 9100000
digil (CD) ~ characters
Subistitution error rate 1in 15000 1in 45 trillion Unknown T'in 10000000 to
with! check characters (light characters 1 in 120.0C0.000
digit (CD) pen) caiculated calculated for characters calculated
1 in 145,000 15 characters
characters (laser)
Starjdard nominal 13 mils 7 75 mils WV Hswmis 55 mis
X dimension
Recpmmended N/A 3:1; though N 3:1, theugh 3:1. theugh
W'd& -to-narrow higher densities higher densities somewhat inzepli-
ratid can be achieved can be achieved able with existing
- within & range within a range specificatens having
ci 2.25:1 0 31 0} 2 ,5 h ‘o 3 18 oi'rt o oivs

Highest achievable

13.7 characters

adt “’
/,*«)‘I?J?ée

9.4 characters’ 178 characters 10 characters per

dé sity within open per inch at .80 cer inch with per inch at per inch
system standards magnification 2.25:1 2.25:
Spéciﬁed print Bar width 00010 inch 0.0p17 inch (2.25:7) 0.0018 incn 0.0015 inch
tolerance at edge-edge 0.0015 inch N/IA N/A N/A
makimum open pitch 00030 inch NIA N/A N/A
system density . L B
Disl.,rele/Conunuous )( Continuous _ Rifcrete s Continuous _ Discrete e
varlable length No, although in Yes No, to achieve Yes
Version D 13-29 any appreciable
characters can data integrity,
be encoded either 2 length
check or
muttiple check
A digits must be
used
Self-checking Yes Yes Yes Yes
Date introduced 1973 . 1974 1972 1972
Egg;xate sponsor N/A, aithough Intermec Coemputer Welch-Allyn
structure identics
developed by 1BM
Codified in standards UCC/AN *USD-3/ANSY USD-1/ANSY/ USD-4/ANSIICCBBA
. DoD/GSA UCC/DSSG
AIAG/HIBL/DSSG
Fafket Infuenc Retail Industriafhealth/ § 475 Industriall Blood industry/photod
. 7 A Jﬁ commercialf 5 V! Retait libraries/Federal
d}’ SYeh & <Uen government Express

’que—ﬁo cpi with a 0.001 inch nominal narrow element.

«
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Table 3-7

Comparison of other seiectad bar code symbelogles

Fharacteristic _ Code 11 . Code 93 Code 128 Yelopen
Character set Numeric, plus (-) Alphanumeric, Full ASCHI Fult ASCHI
N plus -.$/ +% and .
space and 4 con-
. trol characters
Nimber characters 1 47, tull ASCH of 103/128 128
er»coded 128 can be
encoded using
two character
combination
Unique, both Unique, ( £1) Start code unique Start code underline
(00110) to code subset (ASCH 95)
3) Stop cede lowercase
Unique and z (ASCH 122)
common siop
code
Eknuble density No No Yes Yes
numeric
Number of module 3 Y 4 456 7or3
cpmbinations
éJbstikulion error CD required CD required CD required COD required
rdte without
ciheck digit (CD)
Shibstitution error Unknown Unknown Unknown Unknown
13 le with
check digit (CD)
slandard nominal 0CO75 inch £.C8 inch 0.010 inch 0005 inch
¥| Fmensicn
%
Recommended 2.24 lor N/A N/A 3:1
ide-to-narrow Medium elements.
ratio 3.48 for Wide
elements
ighgst achievable 15 characters _ 139 characters From (55 x X x 125 characters per
censity per inch per inch - number of - inch for alcha
.characters + (35 x numeric
X+ (11 <X per 250 characters per
shifty to (1t x X inch for
x number of double density
characters + (35
L * xX)y+ (11 x X per
_% shift) \}“
Specified print Bar width 0.0017 inch 00022 00010 20% of bar width
tdlerance at edge-edge N/A 00013 00014 N/A
aximum density pitch NIA ’ 00013 00029 N/A N\
Discrete/continuous Discrete Continuous Continruous Continuous
variable length Yes Yes Yes Yes
self-checking Yes Yes Yes Yes
Date introduced 1977 1982 1981 1973
‘Corporaﬁe sponsor Intermec Intermec Computer S. B. Electronics, Lid.
- _ Identics KPG, Inc. (US)
«Codified in UsD-8 Uso-7 USsD-6 None
standards i
Market influence ATET Unknown Unknown Unknown

&

;



FIGURE 2-1 Typical Bar Code Symbol

Possible trace
g B 4 of a scanning
"o K 3 : beam through the

Ill ¥ i : symbol.

/‘;Dc" AR
@ r}ﬂ\“w*;.vx" Aol fon
Cips mEA plfevort taa v B A /
I 3, . b op J0FD T e A O e, BEePE 3¢

TABLE1 | CODE3dCode Contiguration w37 913w DR 2 G AREE &R T S -

CHAR. L@PATTEF?N BARS SPACES CHAR. PATTERM BARS SPACES
L o e i M E3 = HE 3 -t coo-
PR | =3 0300 NOE OH3 233 3 Z@ ocei coot
3 OERES : o1on O BEA m 3 31 16t 0CCt
I - | 2 00101 0130 P A 3 ad a 11G2 aces
S M N I Em R 10100 01C0 C B B ¥ B =B ocon 0001
6§ M B B 01100 01C0 R - I | . B 1000 ccat
7 R E = A 00011 01C0 S EH = & B 0160 0GQ1
8 B N = B’ 10010 01C0 T B = ¥ B 00110 0Co1
9 W EE W BN E 01010 0160 U B 3 B OB 10001 1060 |
O M E a Em H 00110 01C0 v 23 2 3 BN 0o 10CO
A I B HE B ES 10001 0010 w B 8B 38 H 11000 1000
B I HEEE 32 B 01001 0010 X K B B N 00101 1000
C N B B N N 11000 0010 Y I N ER B K 10100 1000
O M M EE X BN 00107 0010 Z B BN BN N Em 01100 1000
E Ml BB N N 10100 0010 -l N B ¥E BN 00011 1000
F B I R N N 01100 0010 - EZZ HEH B EE N 10010 1000
G M E N BN BEE 0001 0010 |SPACElM HH B BEE N 01010 1000
H ll BN BNE N 10010 0010 ~ N W BEE BN M 00110 10
! J EE E NN N 01010 0010 s H B W R B 00000 1114
J B R EE N 00110 0010 /] B B EH E B 00000 11
K 1l B E Bl EE 10001 0001 + ® N R R B 00000 10
L M BN M N BN 01001 oo % @ M MW W B 00000 0111

The » symbol défotes a unique start/stop character which must be the first and last character of every bar code symboi.

Note that the start/stop character is distinct from the “asterisk”™ defined in Tathe 6.

neifany

“ f PN
AN e ) anan O
[ia ll’ ! 1 e -~
(A7 e O
i

Uv"\;»- ‘
b, C - ’ Put 7 .
Z;r)E R “\r\/\;u‘\: ,—\'u Q:‘\ ﬁlb"g ) .b”(:}’



FIGURE 2 CODE 39 STANDARD 9.4 CP1 DENSITY (Enlargeqd)

Dimensions in inches

Narrow Bar
00075 £00017 NOWTE A;va'w\ggn Ouwet Zone. 0 10
Wige Space of atleast 0 250
Wide Bar 00168 *0 0017 1S secommenced 1o

-0 0052

« A B C *

smmum Leading Owet Zone. 0 10
OTE Amargin of at leas 0 250
5 recommended for optmum
hand-held reaging pertormance

00168 00017 e hang-neid
Gioemeen | | “arousonce e
+
oon‘o 00490 °°°i5I°°°‘7

I A
G/ TomT seld

PQ\F“
'benmw\, \075 s L
oz T y
SRS a2
—_—

L R {eoe

ﬂTPNdHQ 1o ™ ]

onannG BEa AMolL i
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Figure 3-1. Elements of a bar code character
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INTERCHARACTER GAPS

/

/
/

S

N

CHARACTER CHARACTER CHARACTER CHARACTER CHARACTER
I ~ ¢ 2 3 4 5

- v .
R I )

. . / :
Figure 4-1: Discrete’ Symbology. in a discrete bar code symbology, every character stanas

—

alone and is separated from its neighbor by an intercharacter gap. The width of the intercharacter
gaps carries no information. In the decoding process, each character is treated individually.

its neighbor by loosely toleranced intercharacter 2aps, which contain no infor-
mation. Every character has a bar on each end. See Figure 4-1.

A continuous code has no intercharacter gaps. Every character starts with
a bar and ends with a space. as shown in Figure 4-2. The end of one character
is indicated by the start of the next characrer

) é’}, EDGE OF NEXT
3

5 s / CHARACTER
J 2

§ :

o/ / ‘ !
- |
!
|
i
|
1
: |

N A A

J
n CHARACTER ~ CHARACTER  CHARACTER

N0 ! 2 3

Figure 4-2: Continuous Symbology. In a continuous bar code symbology, there are no inter-
character gaps. Every character begins with a bar and emds with a space. Some form of ter-
mination pattern starting with a bar must provide the last ‘“edge of next character’’ for the sym-
bol's last character. .

¢
o

Because the intercharacter gaps are loosely toleranced, a discrete code can
be printed by a variety of different techniques. A discrete code can easily be
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Flgure 6-1. Vold/spot affects on scanning
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Filgure 3-10. 2 of 5 Code with one printing defect

4 |}

Flgure 3-11. 2 of 5 Code with two printing defects




Scanning with a Small, Round Field of View

Scan path

signal ’

Analog

Conditioned f

digital —= | '

signal Undersxze puise is Prmung defect is
misinterpreted incorrectly read .
by decoder. as a part of a bar.

Figure 6-2. Bar edge roughness stiec=s on scanning
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Matrix printer characteristic defects
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Raflected |
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Figure V-3 Too small a spot for narrow slement width
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Figure 1V-1, Spatlal domaln to temporal domain conversion

SPOT OF OPTICAL X
RESOLUTION _—.i I.- l-

< i

anr 'fY‘
> Ay Gl
7
(»5:\/‘[” , %,
/% 9000 27
AL I !
ALY v
Ao o-nh o T
SPOT OF OPTICAL—+| |=X
RESOLUTION ."_-._ I.I_._._.
o_7x-.| ,c— g.—
~~WHITE
~~~~~ BLACK

Figure IV-2. Too large a spot for narrow element width
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REFLECTIVE OPTICAL SYSTEM

FIBRE OPTIC - SOURCE /APERTURED DETECTOR

—OE

—
=1 e
/\—

L DETECTOR

FRBRE OPTIC APERTURE
BUNDLE

SOURCE DETECTOR

FIBRE OPTIC - SOURCE AND RECEIVERS

DETECTOR
/_FIBRE

P
= St
EMITTER BUNDLE

Figure 12-1. Fiber-optic bundie fight pen
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Figure 12-2. Jeweled tip lignt pen

CONCENTRIC LENS

__/ IMAGES BOTH

RECEIVER AN
EMITTER . DETECTOR SQSE"CE o

Figure 12-3. Lens assembly Hight pen
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Figure 12-4. Apertured emitter sensos fight pen
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