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T/o AND STORAGE DEVICE TECHNoLOGY
GRouPs To BE DISCUSSED

1 ALPHANUMERIC DEVICES-RCCEPT OR
DISPLAY HUMAN [NTELLIGIBLE DATA

TERMINALS, PRINTERS
2. PAPER TAPE READERS AND PUNCHES

MACH INE READRBLE-HUMAN [INTERPRETIBLE

3. BULK DATA STORAGE SYSTEMS-MACHINE
READABLE BUT NOT HUMAN |NTERPRETIBLE
BCCEPTING DATA NS NATWRAL T6 COoMPUTER
(PROGRAMS [N SoURCE OBTECT, 0f [MAGE)
(DBTA IN BNY CONVENIENT FORM 6R CODING)

MAGNETIC TAPE AND DISK
MAGNETIC BULBBLES

4 DATA COMMUNICATIONS
NoT STRieTLY HUMAN COMMUNICATIONS
OR STORAGE DEVICE,BUT NECESSARY T¢
REACH REMOTE HUMAN OR DIGITAL SYSTEM

-1-

ALPHANUMERIC DEVICES- MWST ACCEPT
OR DISPLRAY DATA IN FORM o0F HuMAN
INTELLIGIBLE SYMBOLS 0R GRAPHS (VANDONT)
~MoST WIDELY USED BINAR Y REPRESENTATION
IS ASCIT=AMEFRICAN STANDARD (ODE FoR
[NFORMAT ION INTERCHANEERALSOTSO)
-EBCDIC= EXTENDED BINARY CODED DECIMAL
INTERCHANGE coDg (IBM) CoMMON IN LARGE
CoMPUTERS,RARE |N MICROPROCESSORS,
~CODE MUST CONTHA N
1. CoMBINATIONS FoR TEXT SYMBoLS
(LETTERS NUMBERS, PUNCTUAT 10N, ETC)
2. COMBINATIONS FOR TEYT CoNTROLS
(NEw LINE, HORIZONTAL TAB, ETC )
3. COMBINARTIONS FOR COMMUNICAT ION CONTROL
(ENQUIRE, ACKNOWLEDGE END OF TRANSMISS loN,
4. ESCAPE MECHANISM T6 EXTEND CODE
NORMAL RScTT HAS:
¢ BITS 6F CODE  OR 28 COMBINATIONS
LRBIT FOR TRANSYERSE PARITY
32 CONTRoL cCon ES
QY TEXT SYMBoLS
-3~ SEE APPENDIXF, M 6800 PROGRRMMING REF, MANUAL

]SPLMS SPACE \DELETE



ASCIT coNTRoL CODES
HEXADEC ciMAL VALUE
ABBREVIATED NAME
J, S[@Nlr[anCE)U_S'E)KEVB’OHRDC(JMPM!TM}V
4

00 Nuil- NOTHING, No BCT (oN ctP
01 SoH-START oF HEADING ¢
02 STX-START 0F TEYTyEND OF ADD RESS ¢B
03 ETX-END OF TEXT el
0% EOT-END OF TRANSMISSION eD
OS5 ENQ-ENQUIRE, WHO ARE Yo T (WRw) e
06 HCK~F}CKNOWLED6—§, RRE You (Ru)Reapy? ¢
0% BEL RING BELL (T ,SOUND ALARM c6
08 BS BRACKSPACE alH
09 HT HORIZONTBL TAR ¢TI
08 LF LINE FEED, NEW LINE, cT
0B VT VERTICAL ‘TAR (ToP MAR &IN) K
0C FF FORM FEED (NEW PAGE) el
0D CR CRRRIAGE RETURN cM
OFE SO SHIFT oUT,cHANGE RIBBON To RED cN
OF ST SHIFT INy CHANGC RIBBoON To BLAcCK O
10 DLE DATA LINK ESCHPE eP

11 Det DEVicE CONTROL 1, XoN(Resume outpPur) ¢ @
12 Dc2 DEVICE conTRol 2, REPEAT INPUT LINE cR
13 De3 Device conTRoL 3, XORFSUSPEND outPuT) S
(% bdey pey\ce CONTROL Y eT
15 NAK NEGAT\vg ACKNOWLEDCE, ERROR el
16 2‘,’-” SVYNCHRONous IDLE (CHARACTER PuRSE) eV

13 B EAD OF TRANSMISSION BLock ew
I8 ¢AN ¢ANcEL eX
19 EM ENp of Mepium eY
[A suB SuB sTirure cE
{B ESC EScAPE etk
¢ FS FILE SEPARATOR el
(D &S GRour SEPARATOR et M
IE RS RECORD SEPARATOR eM'N
(F Q&S uviIT SEPARATOR ¢t o
20 SP SPACE IN TexT SPACE BAR
FF DEL DELETE DPELETE
& MEANS FIRST PusH “conTRor" Key
> n " SHIFT KEY
CHEeK eT CoMBINATIONS oN OWN KEYBOBRD

-—3-—

RLPRANUMERIC TERMINAL
PRINCIPAL MAN-~MPBCHINE INTERFACE FoR
INTERACT ING WITH COMPUTER SYSTEM
HUMAN INPUT To COMPUTERSKEY BoARD (KD)
COMPUTER QUTPUT TO HUMAN => DISPLAY
PRINCIPAL CHRRACT ERIST\CS:
1. ourpur (HARYCOPY OR TRANSIENT(CRT))
2. INTERFACE(CURRENT LOOP, R5232, RS 422 )
3.PRoTocoL (SYNCHRONOUS OR ASY NCHRONo®S)
A TRANSMISSIoN MODE(CHARRZTER LING, PAGE )
5. SPEED IN B\Ts /SEC (50,%5, 110, 150, 300,600, 1200
(2400, 4250,9 00, 9200
6. MODE (LocaL, FULLDUPLEX, HALE DUPLEK
7. KB CHARACTER SET( LG CAPS Lock, NuMBERS

¥ DISPLAY CHARACTER SET(L¢, CONTROL CODES
CRT

©DISPLAY FORMPBT (24 LINES 80 CHAR, I ¥\32 67
Jo.CRARACTER FORMAT (543 MATRIX, 148 %9
ILPRESENCE O0F SERIPL OWTPUT PRINTER PoRT
[2. INVERSE VIDES (BLACK ON WHITE, Wi Tz 0N BLACK)
I3. CURSOR CONTROLLABLE (BY KB RND JoR CoMPUTER
14 RVAILABILITY 0F COMPoSITE VIDEQ S|¢NAL
IS SCREEN CoLoR(ERAY, 6 REEN) AND PERSISTEN Ce(lon g,
16 SMOOTH ScRotL OR LINE TuMp

_L'_.



e | 1456
!
NHEIE 11213

SHIFY TAB &R )
> 11 a (anen i

i:!?l;loll‘lf Lokl 71819
20K ollpl@h_}_l

| RUBoWT=DELETESFF
CLEAR DISPLAY
BRCK SPACE £ DELETE
ASCIl/ISO Teletype Compatib'e Keyboard

TAB=cT, LINE FEEP=CT18ACKSPACE=cHy RETURN=EM

-8 - —— 8§ S B
*- - — -
- - - -

ESCAPE=18

-
et & . - -

- > -& - - -
P

-5= ON THE SCREEN

{C.

VIDEOBLPHANWMERIC CRTuTERmNRL OR
l - DIS =
VIDEo DISPLAY UNIT=VYD INSIDE OF

I 1roR) SCREEN COATED
Z-AXis e e - = WITH PHROSPHARS
INPWT T WHICH DETERMINE

CoLoR AND

Focus cotL PERSISTENCE

EVRACUATEDY GLASS TUBE
BRIGHTNESS DETERMINED BY ELECTRoON BEAM INTENSITH

DEFLECTION- E]THER ELECTROSTATIC OR MAGNETIC

DISPLAY CREATED BY SYSTEMRATICALLY SWEEPING BEAM
ACROSS ENTIRE SCREEN WHILE VARYING INTENSITY

HOR\ZONTAL SWEEP

- ————
BLANKING TIME MAP (NONZ [NTERLACED)
l —
Hor\zonTAL sYNe | s
o900 . ISCAN
> P LINES
L: ; N (E!éL?i-ZgPE
:””o Hor1Z ond wsn
P TAL ~525
P RETRACE | [INES
=3 PERtoD| PER
L 4l ascroLL FunceTion | JFRAne
i DisPpLAY PERILIOD M T
1Y
|
VERTICAL RETRACE PERIOD
)y

L_VERTICAL SYNC 50 OR60 FRAMES /SEE)
BLANKING

-6= NUMBER oF SCAN LINES AND FRAMES[sEC VARIABLE



CRT
GENERATION OF CHARACTERS ON . SCREEN

w T [ oo D | wn
! A .

[ oo Tow T ow [ om Toew T |

I St cnmatin e 5 ere o X3 oo ot 21 J

MATRIX PATTERNS IN CHARACTER ROM.

ROwW
NO.

MC 7495 CoO00DO mis OQBOOOO
i 13 RREBRENO R« 0OO0GO0
9——a S 00[———0 8000008 f1a 0DgOO00
MC EQODOOE s DOOQGDOO
o 9l 12 RO00OOCE r11 BORERDD
'—-_‘—0—; 31'_4; EREERED nwo RECOCCEG
o Bles ®0C00H0 ne MOOOOSO
o2long |y Fera/atatels lal--ele o
7
8 7 [ 2o o ggggggg e :85555%
RE
°--;?A0 Da - 5 Op2 10 CREOCOO0 re WOGCOO00
CHAR | 17 CHAR: | ST BEARRES Ay 000000
o——AzGEN oz RUOCO0C s QOOCDDO
A N L jpMenes 0000000 re BOOOO0DO
- ;Ds ao o C& oo [=]] Do
b . X9 DoT MaTRIX
— o9
de T INGXI6 SCREEN FIELD
O_E*DPCI 11
Vop, Cf—o
ﬂ-_:—nn 10
O——|DP:| as ZIAui!
nput
;r'nlr ‘Z Axis lNPuT
- OF CRT

Flgure 14-7 Methad of serializing tha ME THOD OF SER‘ nL l? ‘ N G- DOTS
** IN MOTOROLA 6845 CRT CONTROLLER,

FIGUWRES FRoM CHAPTER I4- GREEM FIELD +WRAY
_.?.-.

TERMINAL CONNECTING
CURRENT LOOP: (DER\VED FROM TELEGRAPHY)

0=SPACE=CURRENT ABSENT BLCAUSE CIRC W T NoT
POWERED OR OPeN

L2 MARK=CURRENT PRESENT BECAWUSE ClRcu 1T BoTH
POWERED PBND CLOSED

NON-SYMMETRIC BECAUSE TRANSMITTER OF PoweR

(CURRENT SOURCE) CAN BE £/THER TRANS MITTER

-9-

OR RECEIVER O6F INFORMATION
THUS Two LooP CONFIGUPRBTIONS
ACTIVE TRANSMITTER PASSIVE RECEIVER

Ny

oUTPUT ~ |CWRRENT
MoOBDULATOR CURRENT DPETECTOR
SouReg - (REenY,ETc)

=

ACTLVE RECEIVER PASS\VE TRANSMITTER

e W
CURRENT | CWRRENT 7 ; ,

DETECTOR SOURCE

[NPUT
USunL coMmPUTER USURL TERMINAL
OR MODEM TINTEREACE INTERFACE

ATTENTION: DONT CoNNECT CURRENT LooP
INTER FACES ACTIVE-TO-~ RCTIVE

RS-232C/Va4 IS SYMMETRIC- POWER AN |NFORMA TioN
HAVE SAME sources,

CAN CONNECT FREELY RS232 DEVIceS PRoVIDED
LOGICAL SIGNRL REQUIREMENTS SAT/ISEIED

NULL MODEM TRANSMIT 3. 2] STANDARD
EXAMPLE: Receve 3><3 25 PIN
REQUEST To SEND 4: t:# CONNECTORS

Dc;.;. ER P.E'ro SEND| 5 51 WITH PRoPeR

TA SET READY | 6 6 | PoLaRITIES

DATA TERMINAL READY :m(::I ‘_:20 (NoRMALLY F)
516 NALGROUND | Ie——3




HARD coPY OUTPWUT ON PAPER
FROM HARDCOPY TERMINALS AND PRINTERS
PRINCIPAL CHARBCTERISTICS
2. PAPER(PLAIN OR SPECIALLY PREPARED) CoST?
2. SEQUENCING (BY CHARDCTER OR LINE)
3.CHAR FoRMED BEFORE(CAST) OR DUAING PRINTING
4. CHARACTER SIZES (PaSs(BLE WiTH MATRIX)
5. SPEED (CHAR/SEC oR LINES/M|N)
6. WIDTHS OF PRINTED LINES (N CHAR IR INCHES
F TECHNOLO G-Y,EDE TERNMINE

AND MARKET
—CHARACTER SEQUENCE

TECHNOLOGY-PAPER~ EONT-SIZ2E ~SPEED - CoST
(char/see) ($1000-)
CAST cHARBETERS

HAMMERED -PLAIN-FIXED-IOf/IN- [0-45 - 2-5

LINE oF SoLetorp RoM
HAMMERED PN $-PLAIN (PRoa)(/a—/é/m)(ao-zsa) (1-8)

THERMAL  THERMALLY Fixed (l0/in) 3o
BURNING SENSITIVE

LRSER
ELECTROGRAPHIC (SHﬁRE)

—LINE SeqQU ENCE (LINES/M rN)

CHAIN OR BAND-PLRIN- FIx&D (o /in) (200~1200) &-2 5
HRMMERED

O0THER CHARRBCTER|STICS

2-3

PLAIN VARABLE ~fooo 1§-3¢0

ELECTRHSTATIC-SENSIT\VE-PROGRAM MRBLg 200-500 [6-20

*eouLd BE VARIABLE
-..q.—

STORAGE HEIRARCHY

1o — _
OsT [\jslp:ome l
ip |
(cenTs Q i |
lo” / |
- Mos ._ I
PER _ MAGNETIC ,
6] b TBugaLE FLopdy
R IT) -3 ‘ MEMORY | MoVIN -
1o L { | ./ HERD PISk
-4 i dAsSETTE
[o L ACCESS GA P | [FLoPp Y
.5 K==~ = = 3 DFF LI INE
lo "L i MAG
- ! : TADE
o | | I OFELINE
[
otk v IR
2 et 4 o ot 10t 16 10 o

ACCESS TIME (MICROSECONDS)
REFERENCES AND CALCULATIONS

MARGNETIC BUBBLE MEMORY-R, BERNHARD, TEEE
SPECTRuM, MRY 1950 GIVES ~ 50 MILLICENTS/B)T.

FLoPPY DISK s ASSUME 8‘4000 FoR DUAL-DENSITY

SINGLE-FACE DUBL-UNIT [NCLUDING CONTROLLER
%10FceNTS = 50 MILLICENTS/B)\T

0.5 X|00BYTES ¥ 3 #2 T

MoVING HEAD I KED DISK: ASSUMEPY 000 FoR
0 MBYTE UNIT [NCLUDING CONTROLLER
Y105 CENTS 5 MILLICENTS BIT

Rox 108 B TS
COMPRAREM ALNETIC BUBBLE MEMORY-FLOPPY

AVERAGE RCcEss TI\ME~ [O0MS 0.2~-0.5 SEC.
TRANSEER RATE l&(oaKBYTesssgc 3125 KAYTES/[sec

ORGANIZATION 62.5 v (DouBLE)
EPENDENT



FLoPPY PISKK T

e
- T T~ - WRITE
Pl ™~ PRoTECT
N HaLEO
/ \
/, b
/ \
{ READ-WRITE
g [ /NDEX HoLE ACCESS HOLE |
IN OPENING
~ 203 | [
\ INDEX HolLE
0.1 IN.DIAMETER/” |
MOUNTING HOLE
\ /
\ /
\\ J/
N , 7
~ ~__ —
-
-7

PROTECTIVE ENVELOPE
FLoPPY(For NoN R1GID) IS MAGNETIC 0XIDE
CORTED DISK OF FLEX\BLE MYLAR,PERMANEWTLY
CONTAINED |N §-INCH PROTECTIVE ENVELOPE
WITH HOLES FOR MOUNTINE N CENTER, SENSING
INDEX HOLC (BECINNING oF TrAcy ), ALLow!IN &
RKEAD-WRITE HERAD RCCESS AND WRITE PROTECTION .
Visk PiaMeTER = 7,48 [N, THICKVESS 3 _INyOXIDE 100 1.

{ oo
ENVELOPE LINEER REMOVES ABRASIVE PIRT - H~

FLOPPY DiSk I

~PROVIDES ON-LINE RANDOM ACCESS STORRAGE
“Lowe R cosT (AND CAPACITY) THAN RIGID DISKS.
~PROVIDES Low CosST (~g5/FLoPPY> OFF- LINE STORRGE
-WIDESPREAD AGREEMENT ON DATA FORMAT

~LoNG LIFE(HERD ToucHES ONLY FoR PEADING MRITING)
~5 X106 CONTAcT TWRNS/TRACK

-RELIARILITY ¢ -
PosITIONING ERRoRS Y 1 IN

-SOFT ERRoRS(RECOVERABLE IN |0 TRIES):. 18T /wq

é
lo oPERATIONS

~HARD £RRORS (NoT RECOVERABLE ). | BIT /Ja12

~GO0oD ERROR DETECTION: 2BY Te CRe¢ cynﬂncrm(ﬁ‘?%)

RCCESS TIME(,2 To .5sec) IS suM oF

LATENCY 83 MS= Ya *¥/67 ms /rurn (360 RPM)

PLUS TRACK-TO~TRACK MOVEMENT (3-1o Ms-STEP MoToR)
FASTER WITH volce colL,

PLiES TIME To LOWER HEAD - 30-40 M5,

FF PHYSICAL TRACKSTFY(15) loGical (REST spPapes)

IBM 3746 FLOPPY DISK PATA CAPACITY

DENSITY

SINGLE (FM)

BYTES X% SECTORS ¥ 74

SECTOR

TRACK

128 % 26 ¥ 74 = 146,272
.25.6 A 15 ¥ F4 = 284 1s0

512 ¥ Bx 34 = 363,104

DouBLE (MoDIFIED FM)

256% 26 ¥ T4= 492,54y
51 ¥15 ¥74y=: 568,320
fo2y 8 ¥74= go6,208

NoTE: GRERTER CAPDACITY AND SIMPLICITY WITH

kARY SecToRING.

-] —



MAGNETIC BUBBLE MEMORY T MAGNETICc BUBBLE MEMORY -IT

MAGNETIC BUBBLES ARE! RECENT COM MERCIALLY AVAILABLE MBM's
SMALL CYLINDPRICcAL MAGNETIC DOMAINS p

~ALL WSE EYTERNAL PAIR OF ColLS TO GENERATE
FORMED IN THIN MAGNETIC FILMS (GARNET)

RoTATING MAGNETIC FIELD
WHEN EXTERNAL MAGNETIC BIAS FIELD L. To FILM. A MEEA B CHIPS

~“RLL ARE EFRBIT

— BUBRLES ARE MRAGNETIZED O PPOSITE Te BIARS L 1

FR DATA-BUBBLE SIZE— AVG -0RGANIZATION
AND REMAIN (NON—VOLRTILE) IF BIAS PERMANENT. M RATE DIAMETER ACCESS
Kb/see MicRONS TIME
~BUBBLE PRESENT =41, ABSENT=0 INTEL 100 NA 6MS YBANKSk 256 Kb
-BUBBLES MOVED IN SHIFT-REGISTER STRUCTURE  Tgyas I6o 2.0 11MS 2¥ 512 Kb
wPo¥ CREATING MAGNETIC FIELY GRADIENT RockweLr 350 1.8 UMS ¥x 256Kb
‘BY SUPERPOSING ROTATING FIELD UPON NaTionNAL NA 224 NA 590 10oPs¥ 2099
SOME REDUNDANCY
PERMALL OY ARTWORK DEFINING BIT LoCATIoNS.
~BUBBLES DETECTED BY MAFNETORESISTA\VE ELEMEN T ERROR RATES BASED oON 2A56Kb CHIPS

(RESISTANCE vARIES LF BUBBLE PRESENT, FLSE NO) 4 12

READ: 1 ERRoR IN 16 <)o (SIMILnR To FLOPPY

HARD ERROR CLAIM

LFETIME 2 20 YERRS(PR!NCIF’HL APPLICATION STILL
IN TELEPHONE SWITCHING

SOME OTHER RPPLICATIONS
INTEL 8080 Anvp Mc6B00 (L Mb) MEMORY CARDS

~-BUBBLES CREATED BY CURRENT PULSE (N GENERATOR LooP
-6RGANIZED IN MAJOR/MINOR LooOP
EXAMPLE N BITS

INPWT INTO
[SHIET RECTSTER]|_INPUT OuTPUT T I LsT-
__ T TRQNSFEQ TRANSFER| MAJOR FLOPPY DIsk REPLACEMENT SIMULATED BY 230 FoR LS|
LCENERATEL, iy PORTABLE TERMINALS(TEXRS)REC ORD AND TRANSINT
‘:""_:"(_mmoﬁ!.oop_}_-_‘u_‘_." SR = o .
MATOR 1177 SHIFT SOME PROMISES,
'NLPoUBW; REGISTER 4 MEGARBIT CHIP SHOWLD RESULT FROM NEW
| s - ~E e C
ARS —5 G pETEcToR  DLBBLE ConvRoL(CoNTicuoUS FLEMENT)
-3 DUTPUT 3R] SEE IEEE SPEcTRUM, jffﬁliﬂm’ 1981, PAGE 30




RIZID DISKS

INCLE
FORFICROSYSTEMS, FINED DISK(WINCHESTER
TECHNOLOGY, SEALED DUST PROOF HEAD-DISK UNIT)
IS MOST COST EFFECTIVE FOR ON-LINE STORAGE
Access TIME~ Yo 0F Floppy D(SK
CAPACITY Z 10 TIMNES FLoPPY DISK
BACKUP POSSIBLE EITHER oN

PRERMANENTLY INSTALLED FELOPPY W{TN PARALLELTE
0

PORTABLE INTELL)GENT FLOPPY WITH SERIAL TF
R
Low €osT “BACKUD" TRAPE CASSETTES MATCHED TO

DISK [N CAPRCITY AND EoRMAT.(ExampLE~3MT YPE
CARTRIDGE, 2.5 MBYTES, 6KBYTES/SECL TRANSFER)

FSR MULT)PLE MICROSYSTEMS

EXYANINE “INTELLIGENT DISK" SOLUT jON

LARGE CAPAciITY DISK (PossiBLY WITH ELOPPY
FOR FILE BRCKUP AND EXCHANEE) CONTROLLED Y
MICROPROCESS oR WHICH

BUFFERS) STOoRES, AND RETRIGVES FILES FoR
RBLL ATTACHED MICROSYSTEMS oON
REQUEST BASIS

RLREADY EVISTING SYSTE M
CORVWUS INTELLIGENT DISK FOR APPLE COMPUTERS

-5 -

~COMPARISON WITH DYNRMIe MOS:

“THUS NOT RDVANTAFZus

RUDio CASSETTE
~VERY Low COST,SEQUENTIARL ACCESS STORRGE
~WITH RISE OF HOBBY AND PERSONAL COMPUTER,
HAVE CoME PROPOSALS FOR [INTERFACES WITH
RS232¢/v24 PoRTs. (ALso Low cosT)
“Now CRPRACITY [§ FUNCTION BOF ASYNCHRONOWS
BUT RATE. AT 2460BPS,30 MINUTE CRSSETTE

RECORD $ 391&594@239@ - 432,000 BYTES
loBIT/BYTE

USEFuL ¢APACITY IS REDUCED BY LoNG, MANUALLY
INSERTED (WSE TAPE LENGTN COUNTER) £RPS.

ALTERNATE TECHN 0LOGY
(CD=CRARGE COUPLED SKIFT REGISTER BUILT
WITH TECH NoLoGcy SIMILAR To THAT WSED To CoMsTRuCT
N- CHANNEL DYNBMIC MOS RAMS (SiLicon - ATE!
PRoc EsS
DENSITY (THUS CoST) ADVANTAGE + 2-4

BCCESS TIME DISADY ANTEGE ~ /200

ALSO VOLATILE £S DYNAMc +sTpamie) KRM,
':‘f/-'p

MieKs: ~HSE,

- 16—



ONE-HRALF INCH MAGNETIC TAPE
INDUSTRY STANDARD OFFLINE RRCHIVE STORAGE

LoWCosT- 2400 FT REEL(~$]3) HOLDS ~ 36 MEFABYTES
~50 CENT/MEGCRBYTE OR~50/16F ~ 1075 CENT/ BT
(NoT COUNTING TAPE UNIT) ASSUMING /600 BPT

UNITT CosT 2f/0 aao)Musr BE DISTRIBUTED
OVER NUMBER of TRPES IN LIBRARY.

TRPE UNITHAS EAST RCCESS To NEXT RECORD

START TIME ®S5MS

TRANSFER RATE = (45 IPS¥]600BPT)=F2KBYTES
SECOND

NEEDS CONTROLLER WITH DMA ACCESS To BUFFER.

TAPE FORMAT-NINE TRACK SEVEN TRACK

TRACK NO-BIT INDEX(FEOM LEFT) TRACK No. BIT
- y / VoLl
g é PARITY= ¢
7 0 2 g
é 1 3 A
5 2, v g
Y g 5 &
3 k{ é 2
2 Z + |
1 5
PRR\TY=0ODD Fo=2€Ro,40=5P 2ERO-S P
AVOID EDGE MAGNETIZATIONS EVEN PARITY-BLD
ZERO = §+2

FOR FREQUENT CoMBINATIONS
ObD PARL

Pinch
Z APE MoTloN

| 2
CAPSTAN )
ox\D

RERD WRITE
VA CcuumM HERD  HEAD
coLumns  (RERD RFTER WRITE)
MABINTRAIN

€TRAPE LooPS—>

TAKEWP
. REEL
\

SUPPLY

~BINARY

PAPER TAPE
MEANS OF STORING BINARY INFGRMATION BY
PuNCcHING HOLES [MA CONTINuous STRIP oF PAPER

I8 WELL DEFINED PosiTIons{(0=No HOLE, 1=HolE

Cf‘l’ﬂNNELi o o o o 0o o
o Q0 o
Boooooooooooo < S PROCKET
[ o0 o HOLE SERVES
5 © o060 00 0 AS DATA CLocK
& ©0606 00 00 0C o G A ND oPTloNALLY
1IN0 0 OOOO 0000 O As TRACT [oN
g HoLe FOR
T MECHAN|CAL
CHARACTER A B C D EF G—HI:rL READERS
(oDD PARITY) DELETE

HERE CLERR WHKY DELETE =7F)y4 IN ASCLT

CAPACITY: NORMALLY {8 c)HAR/m(é’o CHAR/FoLD
IN FARNFOLYD PAPER TAPE

~S CHANNEL TBPE CARRIES ONEBYTE OF BINARY DATA

PER LINE ACROSS TAPE AS WELL AS CODED ALPAANUMERIC.
CLASSIFICATION BY CH#NNELS/- S=BRuD O T-TELEFRAPHIC

ADVANTAEES: CAN BE WRITEN(PQNcHEleANunLLv
AS WELL A% RBY CoMPUTER-CoNTRoOLLED PUANCH

81 Ts"NoT WEAKENED WiTH TIME & SEQUENCE FIXED

WELL ESTABLISHED COMPATIRBILITY(MacH WSED ON
NUMERICAL CONTRoL MACHINES)

LOWEST coST FOR FYCHANGING SMALL PROFRAMS.

INCREMERNTALLY READARRLL AND WRITABLE WITH
SIMPLE INTERFRCE

DISADVANTREES: NoT REWR(TABLE AWKWARYD IE LONE
-18—



SYNCHIQOP/!VA?us CoM MUNICATION T
SY’N‘CHRd'NouSé_i" FRAME GRouND LV SyNcHRINGRS

COM PUTER [2-TRANSHMITTED PATA=TD MaopEM
INTER FACE 3 RECEIVED DATA | ATTBCHED
TowARDs | 4 REQUEST Tv SEND To
SYNCHRoNousS |5 CLEACK?% SEAND | TELEPHONE
MODeM. (kb DATA SET READY LINF.

bsR
F SIFNAL &RouMD) I6 CALLED

IS CBLLED
DTE= DATA ¢ARRIER DCE =
DETECTED=DED
PATA DATA
lf TRANSMITTER
TERMINAL cLoci COMMUN{CATIONS
EQUIPMENT [4F  RE<CEIVER EQU | PMENT
B CLOCK
b oR
20 DATA TERMINAL
READY=DTR PATA SeT

@1 SIGNAL QUAL(TY T
DETECT = 5@

22 RiNe JND jchaTOR
(TF SWITCHED LINE)

t— N

EIR-CTT MODEM-TERMINBL INTERFACE

1. MoDEM Asscrrs Dse(s) TF READY AND DTR@e) =1
2.MODEM ASSERTS ¢TS(SITF RTs(4) ASSERTED, dsRIG) = 1.
ANL OWN CARRIER ON (oUT cHANNEL FREE),
CARRIER ON FURNISHES TRANSMITTER CLOCK
INTERFACE EURNISHES BIT STRING ON TD LINE
IN SYNCHRONIZ ARTION WITH TRANSMITTER galoc¥

19—

SYNCHRONoUS CoMMUNICATION TL
—ON FULL-DUDLEY [H-WIRE) LINE RECEWER STRAGES
OF BoTH MoDEMS REMAW N BIT SYNCHROKIZATION
WITH TRANSMITTER STAGES OF OTHER,
~ON WALF-DUPLEY (2-WI\RE) LINE, PRESENT PECEIVER
BIT-SYNCARONIZES |TSELE TO RECEWED CARR|ER
-~ WHEN RECEWED CARRIER STOPS AND RTS IS ASSERTED,
—LINE TURNAROGUND TIME-
MODEM TRANSM TS OWN CRARRIER (ROLES EXCHANGE)
MODEM SToPS TRANSM ITTING WHEN RTS IS NEGATEL.

RELATIONSHIP 0 DATA To CLOCKS

TRANSMITTER cLock _ | LI LT LITLI LT 1
TRANsM(TTep patA _T 2 Lo 1 Lo [T 1
RECEWER crLoek __ [V T LT LI

SRMPLE RECEIVED pATA | t
MODEMS TRANSPoRT BATS, INTERFACES MUST
KEGROWP BITS INTO CHARACTERS
~CONVENTION FOR BSC(BINARY SYNcHRONo us CoMM,):
PUT S¥N CHARACTER (RSCLT coDE=16;4) N
FRONT AND BT RECULAR INTERVALS IN TEXT
ALSO INSERT SYN CHARACTERS To MBINTRIN

-30- CHARRCTER SYNCHRONIZATION TF OTHERS NoT ReADY



