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YITH-
ROIATHML-99 QEIﬁ"w (Basics of Interfacing)

Y.5 BRIRFATAR (ATTTHAETT 8 20IUHM- A LAl (Definition of Peripheral and

Interfacing with example)

(?5) (ATGCPAIETA (Peripherals) : Peripheral N3 MNES Y =T RSS! AT AfSH |
(AT (GO FTCOIRT PIPIRGT NSS! ZT WIZW FI (NG
LT ©OAT AMIN-AN ¢ O HALTFY U AMCH | NRPIATIAT JHFP OIS (I
PG STAMA FACO AL N | WRIEPIATTICI FIOG TRITO! AN G (FRALLTF
37‘1913 3 WT@B"JE OO AT 2| Peripherals 96109 e HPOBICIR Central
Processing Unit (CPU)-& ATCY ALY CGRIESE] Input Output Device AYR(P JATH |

396a] (Definition) : PNOOILIF TR RGN YN PN IO TR G
SI™28 (CPU)-F AT Physically T Logically ﬂ\TWEW"Jﬁ NGOG & IO
fGOIZSTH F1G0

3 (ACPATA (Computer peripherals) <CeT |




Aty 9o S rebra fISBTNA Peripheral Device TX (AT :

Compuer
Computer
Processing unit
M
(CPU) emory
Tnput Output .
Device Device Storage Device
foas 5.5 (AT GOz
(AT AACT AFIEUON (Types of Peripherals) : TR GEIBPNOBICH FIZ® (AN ICHATA
fCORTIIR(P
AYN© OIS O AT I, IT-
(1) ZD (ARTTAT 8

(2) SIMOGG (ARTHAETT |



> (Input Peripherals) : FPNOOIA 37{?1:3 AT G (I A] CW SIGEQVEES]
OIRACP 26 (AR e |

(Output Peripherals) :

FNTOIF 20O GIGI MEHALE AT G (T A (ATFTFAA 7330 27,
BIACE WGEAG (NITFAAS 0T | (TNA: NG, 20, 2A0[, J2G ATTRA,
(O |



RGP TS0 RIO1R (T AT (WK 435 27B-WMEEG L fGOIRA N BT @
R, OICH Direct Memory Access (DMA) T | (ATFTRATET THWIRA <R R GERVA) W@ RIGRURACE)
FNISHE GV DMA (D TFHPOIT IS =

fSa>1=Z DMA TN I
Adress-bus
Data Bus
ControlbuSuch as RD |WR
HOLD
HOLDA
Input
OQutput
Device | HRQ
HOL - DMA
Memory DMA HLDA
< and Input DR OControII
HLDA Request | —f DRQO
—| Output DMA DACKO®'
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9.\, 20PN Wmmﬁmﬁmwmmmﬁw (NG (Interfacts Channel

or Data Transmission Channel or Data Transmission Mode) :[IfO8 4301 2OIACHNS
ATFANATNG G5 LTS fON6 GI6T FIRH BN 77 T~

Y ﬂ@@ (Simplex) : (T Z0RCPMS ﬂ%l\o[}g Microprocessor to Peripheral f35¢3T Peripheral t
Microprocessor-& (FIATNE (T (AT JHFMCP OI6T GrHNG 2, P QW@ (Simplex) ©I0I

BTSN I |

Peripherals |:> Mlcroprocessor



e

2| GTOWYA CAFT WYAT JZT (Half-Duplex) : (T Interfacing VHOCO fOF foF TN
Microprocessor to Peripherals s Peripherals to Microprocessor CCHEIH (él?lﬁ AN X))
Data Transmit P Y OIP SO %ﬁ)[, (AT YN AR (Half-Duplex Data Transmission) ICeT |

Peripherals Miceoprssesor




9l Wﬂg@ CHAFT 8 =T (Ful1-Duplex) : (X Interfacin % IF1ICIAY) GH2 SN Microprocessor to
Peripherals & Peripherals to Microprocessor \Go¥ i’ﬁczﬁi Data Transmit I I, OIC3H Full -
Duplex Data Transmission (7|

Peripherals - Microprocessor




Input

Y.q FEAOOR IO SIS 8 fOfGoe 2RRSML- ] IAIYX (Steps of Analog and Digital Interfacing in a

Computer System) :

() BITNTAST 2BTATH IS (Analog Interfacing) : S{JTNTT%Y EQU G5 R YeT\© Microprocessor Outside World &<
IfON Devices 9 AN Interfacing AN X, (AYTCN Microprocessor &< Data Digital in Nature <<% Outside World
< Device JY(R{ Data Analog in Nature (I <P | O EREISER] Input Side a0 Analog to Digital Converter
(ADC) 959X XY, {T Analog Data (<P Digital Data'q Convert BUS | TG Output Side g0 Digital to Analog
Converter (DAC) I59X1\® X, [ Digital Data - (<P Analog Data'¥ Convert P(]|

OP-Amp . ADC Micro- DAC | Outpot
ckt Processr

>| Sensor F—

N4

Data bus



PEACOR (AT TG 20PN

Data Buffer Register (DR): Computer 4 1/0 Device-4 Data Data Buffer
Register-4 AT WIl] Data NIEIN F{|

Control Register (CR) : 46 fRf$H Control Condition AP G CPU FHB
(o Bit (P 419 Activate the Peripheral Device. Set the Bidirectional Data
Register in the Read or Write Mode.

Status register (SR) : df6 CPU (F #¥F ¥F Condition NI FAI 4
Condition. Peripheral Device T Interface Unit fNUG2 (Ofd HF(H ACH, (TAN-
Read to Transmit Data Word.Address Comparator (AC) : a6 cPU &
Interface Unit & Access PdId Vllﬂ}llr\\‘) (M| ATHISTNS Interface Unit-aff Register
of Address CPU Register 4 Address Interface Unit-4 AT, Address
Comparator fJfon Register Address 494 Address (P OIF ANY eIl RS
SIKIY Register & CPU (P Access I TN NN <CdControl Logic (CL) :
46 RIGH Register (F (AT A AL LHT |




w2fig fIAFSH Register (F A5 FA12 63 FIG11 A6 ATIS = [ASH Control
Logic Set (| (INW- Data Receiption & Error (04l AT 4fG Status Register {q Error
Flag Set (4 BRI (Working Principle) : General Purpose Parallel Interfacing

N OO JeT© CPU (Y(<F Peripherals &1 Peripherals (ATF CPU (@ Parallelly Data
Transmit (I QTR | LGN 09 Interface Unit 4 Parallel 1/0 Port (4/8/16 Data Line
4)CPU to Peripherals-4 Data Transmission 4 CPU Data Data Buffer Register (DR)-4
CAPER Status Register (SR). Control Register (CR) Address Comparator (AC) 4 IGIRE]
Signal AMIN-ARITNS AN YN Peripherals-& Data Receive FAF GATIHN SIF] 5{@ Y,
O« Control Line {9 WIKICN CPU to Peripherals-& Data Transmission 3™9] Y|
WHAMCP Peripherals to CPU Data Transmission 4 Status Register (SR). Control
Register (CR) Address Comparator 49 N(J Signal S{MIN-AHIN (¥ Control Logic g9
NN ATCATF C2 Control Line b9 WIKICY Peripherals XU® Data, Buffer Register
(DR)-4 g7 G A1 ¥




WIYITH-2
i 3 ETT eI FreAife (Operation of Serial Interface)
AT (Definition) & (T Interfacing I CFA BTG Device 7 W JF0 JHf0 FCI TIGI (One bit

at a time) Exchange X¥, OI(<P Serial Interface JCeT| CUIET XA, CPU 8 Peripheral Device GG
7O Microprocessor G NLTHIF Interfacing A9 AT I (TS ACH |

TIYETS 2 OTACPIAL - WHFTN2 WRLEPIATTAT & NI (N [P
Gz {1 GG (ATFTFAT FOOIR0T VKT GIGT GIAN*N 6 | WNAT G, NRATERIATIACRL
TIGT AT TN (Parallel Form) (Y AP ]S AT (Parallelly) SIGT TN (B3 GISTHI
FACO A | [FE (g 7 (AKGTHA OI12HA (Peripheral Device) SR, Tl Naturally I
H0 ( Serial Form) GIGT P AN, (TNV— (BIAGIRNAROE (TTY), Sea® I (CRT
Terminal), {619 (Printer), ™0 (IFGPOIR (Shift Register), FICALG (G (Cassette Tape ). (TN
55T (Memory Chips). TG WIRSIAA (Display Drivers) X311 | SIS (AfFTPATET (GOIRTTYR
HITIIAT W12/S (Parallel I/0) 9 3 TOGURN BT R AT < WIRLEPIATHIACIS AL GIGI
BN E GRLg ST (NG (Serial Mode) 9T =T, IO 452 MY (FIA NG JF0 A6 (One
Bit at a Time) J3F(0 U7 A2~ WL GISHIF 2T




e R orarsis-aqa HBIFUYN (Types of Serial Interfacing) : Serial Interfacing 'Y9(Nq,
Y-

(1) SIFANCERINIS R 2RSS (Asynchronous Serial Interfacing) 4<%

(2) BRGARIISICRIGESNRICINR (Synchronous Serial Interfacing) |

(3) WA TSNS SifaTa 2o rars e (Asynchronous Serial Interfacing) : (Y
InterfacingSystem 9 NIKTTN NIR(ERIATAAS T Peripherals &9 Parallel Data (¢ Serial Form-&]
AFTS B AT Character (F AP AYPFP I HANSIET (Asynchronously) Serially Transmit /
Receive Pl R, OI(P Asynchronous Serial Interfacing <CeT |

2 Pt E =S Sifaare 2 orarshs (Synchronous Serial interfacing) : (¥ Interfacing System
G NIHITN NIRCERIATIA T (AP TOWIR0HA Parallel Data (¢ Serial Form-& ATHT® H(
Long Block B ISRIG (Synchronously) Transmit / Receive Pl Y, OI(P Synchronous Serial
Interfacing <CeT |

2.2 FHIfae Rt i1e-9 SRt HRS SIME|R 8 HACFHASH IF TIor 016
(AsynchronousCharacter & Synchronous Block Data Format for a sedrial interface)
WWW (Asynchronous Character Transmission) : Asynchronous

(3 Y NS [aS 9 (At Irregular, Intervals) | PSRN <1G“II?IT5I &3] Data Transmission
W%CE Data, Character by Character R wfwgive [afore ‘élﬁll@lﬂ\‘) RF, OI(<R
Asynchronous Character Transmission <(eT | [CLIEGRE ikl Keyboard &9 Data Transmission &< <P
AT I




RS-232C/V24 SoNenb SIFe ORUSM (RS-232C/V. 24 Standard Serial Interfacing)
232C/V.24 SOIGTE SN TORTSHR 02 NN JB6 FORCHOR MFS, T o1 G~
BPHRATNG (DTE) IPINGNRHN 2FRATNC0I (DCE) N&F IS ©IGI ST (Synchronously) 1
OANSICET (Asynchronou ITOGNBIAR (With Hardshake) LT MSG*FPB QIOT (Without Handshake)
QMIN-AMCNT G JII19 2| RS WA AR Recommended Standard' RS-232 SHIOTGO VO
BORPA 2&2"1(.34'19)1&-‘2(.43 StandardlzeW YU A WKE?I’ Electronics Industries
Association (EIA) <1=\p<1= HRfS®I RS-232 Yo S Develop-$Y RS-232 g9 OF FJY, |
Industrial Standard SITNS AfAEW|

4 SBIGISG DTE 8 DCE A3 NHH 26RO (.N<PIIN<MI°’1 -2(.6*1<Pl.l,.]<135I°’1 W\W 3 ﬁﬁ

Descriptions—(3 Identify S| AN v.24 SEIGIG XA 2OEITAT CCTIT F9F AIO© F

Description ST JH(6 SoIGIG, T SfEF ¢o Fb (v¢ fNBR) MITY 20 Kbps S1STS HifFma ey
GG Ao




< O (Block Diagram) :

RS-232C MFTE TORTPAD 2R 6 FNARI & AN Tz JF0 FIIe | FNARI
TIOIF G316 Male 8 WVIO Female ICNBI| I2 IORCHIG DTE & DCE A7 XYY SLTAI50
LN GF 1720 XY | LRV DTE (ANFTHFA fGO12 1 F0061K G2 DCE RTA
VTGP FITF B = g9 T SR [Fma-

DTE DCE

R$-232 .
Termi | Public line Computer
nal




FTZIA @AIGBIA (Control Register) : A6 W RGT @GO A6 26 ASTANTT ARGT FCHT FALTO
IEI Wﬁﬁﬁ‘%@smiﬂ%%ﬂﬂaaa ST RGO PG IHIFA 60 T ¢/D T2 ATAGEHT (N6
RS9 A6 BT =@ A

Data Transmit
D; - Do 4| Bus e [T
Buffer
T S
REC?LEKF —1 Read/ |
g i — TXRDY
C/D — W':tel Transmit | TXE
RD —q =2 ‘ro Control —
WER logic ommE £ A
cs
— : = Receive
DSR 2 h —
i ) Buffer Rt
DTR
CTS
RTS —
Receive RXRDY
Control §¢§DET

Arxchitecture of 8251 USART



HLITH-©
- m AR WWW (Operation of Keyboard and Mouse)

) 32?1@116 A BTN (Types of Keyboard Switch)

TS B (Key) IF IFTG ST2E TR G L1 T (I BY-C0 (257 F T, S 2067 76T
c-’»’ﬂa Pole) aaﬂmmmﬂﬁnWﬁmﬁmﬂm%mmlwﬁwﬁrwcmmmmﬂ
ﬁf@mﬁn 2O Fl97 BT 5 AEIRT WACIF I TT DI (Key-cap) | BI-FNHN JH(6 A
S TS AF | IR0 I T SIFHLAGS A1 (Actuator Bar) |

PETOOIHT B-[ITE (T TS Bl- 32E IIZ0 =T, (ST I(52-
(i)  CBINBIE BI-5I2E (Mechanical Key Switch)

(ii) (NI BL- (Membrane Key Switch)

(iii) IO B a::_ééapacitive Key Switch)

(iv) (26) Re1 (PP B- (Hal1-Effect Key Switch)

(v) WW@G@@E (Magnetic Read Key Switch)vi)

(vi) rrite Core Key Switch)

< e
(vii) VDI W% Opto Electronic Key Switch) 2oin |




(P) R EACEIG %[?fﬂ? (Mechanical Key Switch) : R EACENGETE
SR6F CFCG TN B! BI9Y (T T O 19 FLOI H3AT JF0A (GGl
CeT0Y IR

APFOATF 326 2O (Element) BT TIPS (J1& HF
(Phosphor Bronze Alloy) 419 fATT (@fF s F05T% AKFITO (Contact
Area) FTF AT AT AMF 72 B! ASCHF A0S ALK T

I S IF HIACHIN AT AF [FTONH [FZ (THINFIE -
326 (Ofd A 2R, I (VTGS HfEHFN (G (Molded Silicon Dome)
WFode 7 foorad MiF (6 IF [ FOBI0S
IRA(Conductive Rubber) T AT |

e
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/—Switch Housng

\-Spring



HAPOATT A6 JHIC RV G B1-3J26 | AfG 2FE (Plastic) T

QRIS GGG (Rubber Sandwich) NIFFST SRR BRI PACTR R SRR 4»@1:1»@2 =113 (Conducting Line)
A, T ARG SIR(BS O B0 ST (Row) IR LI | NIBH B0 916 AT, I 3260 CATI-TE ST
FACO SR FCA| N6 BTIT FGIBI6E 2N ATSIO TR GNT JHI6 TN 32 B | AfSO A2 HSietord

IO (A AP o - -
LN JF0 DI BIN (TN T, OV PGB0 AN A2N6 O Ood MY FOIB0L FATN ARV SN TS

T B AT TSI T 2y =

J/(E}I'
l—/_/L\I Roww Conductor

i SRR o T
""‘—'"T=I,—)r Hold Shit

A a Tk




(T 4N BI-536 I FNNID® 4F
PTG I BI-(BTG TN F(H, ONH IO BPl-525 I | FHAIO© BI-3306 76

(G LT TS (JF0 ZF (A6 WHNF SN (2A6) FATow THFG [@ITEH (PCB) BHF A |

W8I0 (VO (2B (Metal Plate) fNHT AT A, WET 4 GHRAT (PN SIS ALF |
fNUHA forg FNiioe F-3I36 (R ZCeT-

Key Cap

E—}Hemrn Spring

Planger

Fome Pad
pead plat
atatic Plat

#PC Board




Mouse button CMOS ( Camera)

DSP

Mirror

Lens

Left Button

Light

optical mouse




SAfEHITA oA (Optical Mouse) : . WA WSS (Optical Mouse) Wﬂm K1) WW
[T A6 If (nght Source) & 0T TGLGRA (Photo Detector) IR B NS A(TVIAP Yo
FACNT Y| AN WNOAT R (BICAT WMOH NG ATIG T A, (I-CHICAT Flat ATICPCA
A0 2L BN AW IS (Construction) : IO WG NG NHIRS SIS (T 5w

1:- #7126 (31 (LED) - W"ﬂ%ﬁﬂﬁﬂ@tﬂ? CSPUH #1125 (3T fROCR LED 520K BT =W LED
HIGT (A WO FNET ARTHACP ACAPS B |

(2) STIEB A2 (Light Pipe ) : 126 M2 Z(6R JB(0 G, I N4 T LED 20O AT BT
fNCE AT ARMR® T 8 ARCPACS ACAN PO B |

(3) C5TT (Lens) - (FTCHTR PIGY ICOR NG HNITG STHCHTL JP(6 AFSRT (ofF IR OIS dIewdl 6
SRS CMOS (T NRE AT




iv) 573157 (57574 (M0 Sensor) : T621 CMOS Sensor ZTHR IFI6 (RIG [OfG8 FITNT 61, T STRCHH ANOHF

Detect BT PG| IIIZS 2| (TG FONTO NI TN 5119-

(P) Image Acquisition System (IAS)

(¥) Digital Signal Processor (DSP) <<%

(7Y) Serial Peripheral Interface (SPI) EXIEd

(v) B2 .45 (1AS) ¢ D249 ZHR IHI0 (6 ST, T AfS GIHCS S¢oo (FN (NACFEA ARSI WS 57

W2*Y) FIHNGT FACO AT NSO A6 FIHNGTIPFS (FNCSH DSP (Digital Signal Processor) I fNBE TS|

(v)) TG a1f% (1sP) - 2 DSP (Digital Signal Processor) IO [FBNRTNG BTG NIZ© | WS A6 1A (AT AT
Analyze B(], (ZPV Calculate PCL <R A0 (FN 8 NS (FIN VLIS (X-Y) displacement f6{%® F(F,

9N X-Y displacement COfd B O SPI I TNRE AT

(vii) GSTTPM®I2 (SPI) : SPI (Serial Peripheral Interface) AT WSS & WRGST AT NS f‘i_gﬁf CATATCTCN] Gy

BISEAVEX

(viii) TTSS ATTHAT (Mouse Processor) : TGS HTHANF DSP (ATH AT X ¥ Displacement Value (< USB <9I PS/2 RalICE]

VKT FENOOIIR (NPE AT, I WO YI2old THEESTIIR VLT ST TOINTHF -IF(0 TG

ARG PV I (OfF B WSS NI OIRP 2RO o FA




Y-8
Y 8 WTGI*6I-JF Frife (Operation of Displays and Adapters) |

PENCOIE RGN (FICAT ST
STV N8 Input Device 9 WEIN Input-$© Arithmetic 8 Logical Data NR(F CPU Il
ATIGN Processing A™AN HFCJ Pepe] 1 Result Output Device-4 AT | Microprocessor X0©
Output Device-4 S9S g2 Result I FATHA Binary Electrical Signal 43 (T ACFH| 12 Output 6 @
YN WY O A ANG NI ©1R ¢ Binary Electrical Signal (F NI ({147 [FR SFfoto (TN
Graphical Alphanumerical Audio Visual 29Ifn) 9w $90© 2|

1wl (Definition) (T TEGTRITR TR MRIFIATTN (O ANGHG [GGIR0T WS RN
LAPIGPIAIANNITeTA Y P AN[CTP] [NOC NP PICLBIA, @@G—I\v@ﬂ. I AT ANFEFI SFT A7
(Display) I IF, OIMAP OACY fGwI3SA (Display Device) (e |

P

X 3 OGN [Rfo S RGINRS 8 Wersel NS
ORI V| GTIR WYY ST U5 (AT
-5 | PCo7eT SR fOSI (Single character Display)
2 | WIEBHN FICIRIF (636 TOATH (Multiple character Test Display)
v | fofG8 fGATH (Video Display)|




HTH-¢
WE—W@E’ fHBIAa TN 932 WATTI*H (Construction and Operational Feature of Dot-Matrix
Printers)

¢.o. fB1a (Printers) :print *HI N QAT A YTV FAT| ST0d1E, fHTIF (Printer) TR IV JH(0
O fGwr2s, TF AR FETGEIF NNGLF (I-579 (GHG 8 AFH oMo =T, OIid S8 FFeI
FING f2F5 (YH /) FAT I FITGR B2 A BTS I AMG6-IBLF G HfH (Hard Copy) I |
fR I R AICHLT GANAT @ I TS JHI6 WG6AG oz |

€. W (Printer)mﬁwm (Block Diagram of a Printer)ﬁ’i_'\a?f AR ABPICL]
BRGNP NBI fGOI3 (Electromechanical Device) | A6 AR RN SHPE I3 (BN
ST (Assembly) & 76 A fNTT MG | FATHND SPBIO (NHBINBIE SHICHICE VT FCA|
IRRUEEGEIORED fEfe Wt Ny 9fde-

) fOTTG SfFG, T IS fOrHe FE| |

2)PTGTE NI (GNICAIDS STIHRE, T PCGIE HINITET B8 AN F A3

© | B (TFINGTN TIHGLOB (Activate) SPE, T FPTGOIT IO BIGT PTG f276 FAH GV OF
MO |




Display Power — Extrusion

I l l —> Cooling

Print t——! Control board
4 &
3 Movement
> Heating
Thermistors .

Endstops |4

Block Diagram of a Printer




ATANTA fHOT (Thermal Printer) 3 YAV AT (TGO FOIBTEA B8 S5 T 3@ g [{erg
YAV O =H{HFTOd FING (Heat Sensitive Paper) IR B T | BE-WRIH ATON AT B TG
ST FIABRBTE 0 (T ACFH | TLN BB S5 OIA = Frog FINGF BN WS B, 4N FINGH
TG DI TGO OSHNF T | JONT WINPT GLOF (Go-WIEF IR WAPIEYT B) ST 436
PIIDIE B AN =TI B ROV 4N 01 =¥ Flog FING 770 =T 0 A6 77724 | A6 g
Go-MG 3 fABIET N MBS (Multiple) Y 6 FACNT I NI S AN fHOR BT (& 8 {3476
FAMNR ST A5 TE- WIGTHI VCOT *37 G N FI |

ll.'. pdi
- 012V
\ d ARy
(\1 ] .| - L
) J = -
. l
o 3
1 i 5.‘“‘>—1 I N\ [re
/"_— ..; t“ e 5 uy . t
CLE- 1 .
- ‘\\.;: A.'{'\ I e




WW (Ink- jet Printer) : (I SIS fHTF H| h Speed Ink Drops A3 NIHF(N SIS 191007 f[{foR 4047

W54 [0 FAT T, (TQTEATR Inkjet Printer I |

Ink Drops 49
emﬁo Wmsﬁ%ﬁﬁﬁﬂif%l WWW—QWW

3 0.06 NANGR g8 1’1]% Drops 49

HAB2-I9 G A

3 Drop AR STRITIT 10 32 AfS (STTHTSH 105 Drop Release B 1006 W=F4 36 F41 €T =T |

URMnonic Vitrsion

Comractor ety
Sarwl 1111 Veltege
- O |
re—f .—J-I:mooooooo»-
o Nok - , Castine
Coramwc Crystal ——
. o
Floctiomagnetic Valve v Retum Py
>
ik Sy Pamp ’

Sub b Bt Mo bd Botte. Mabesn b




(TGa fHBT (Laser Printer) : Laser *(3d % W I(6% Light Amplification by Stimulated
Emission of Radiation.(eTGd fAONId WeT~ifo w%w FfHF (Photo Copy) JANIGT TR AfSPw|

YT P JH10 AR ( Image) (NPT TOT AR (Photo Sensitive) JILNI SHF (OfF X1 A
ATGOIT 3% T “COIIA" (Powder ink or "Toner") S BTOT FIfd AFSRTTT BT AT F4T T ¢
WRIET TN (O NG AT AfSRIT0 ZfS| Ifod NI (Electrostatically) ZNIS{® 2T
ST FICGR TN IS ARSRIICIE ©IT WL FFOG (Fuse) Fa1, W OIH AT FR

TF) A1 2WI°T

xan o s
gom potien b (O Aot AXYEVRVEYT) Lonemretg Pscen|
(Ratas it | ", g o Nah AN\

[Medvioes aser | 00
(basn ML




¢.8 Bo-fg g fA-Brad Fr*afS (Operation of a Dot Matrix Printer)~

B0 Bo-MNRF O FRNIS fNTR 39N F1 ZCEAT- (TG 30" (Z0eF Y
NPT Ao N AMTF G378 FHNSTANE AfTNTIG (Solenoid) RN GBI HHT 2| T4 (T
FIMIIR 0 FICO T, TN (T FINIIIT QT WG FHNSTAT 26 (T (A (@RI
0T I NI (AT P19 B WS FH | A G712 DIIRET SOSTE, Wefg 573
FIIIIAT FI9CG 126 20T | TB-NIGH 2RO IFTB 1 FIESIACE (216 FC N1 | I
ARSO FIMIIT WNFSTE H TE O6 (VT SNOS| fH0rF (GO 12 I TN 45
WCWWWWTWW|wmmﬁ%cﬁm(swpper (N4
AMFH | G0 (NE AT (TG(F FI9G I YO FACO AR FI I AT R EEIS]|
P ST TN FITGOF SHF I T© BATS SR B AP |




WU -6
ABITID TN 8 AT

21 X 4 YRS 01 1 ZAS ATFAT 43 NI Q=N
NFNIN G2 T[T VN6 H (O FEN OITH T8 8 A3F IR TS
AL 172 FAT =Y




ABAR
Sisémwiﬁmm

1. aﬁﬁw@wmcﬁaﬁﬁ%wﬁ?ﬁﬂ—ﬁw

2. I SN WFIIF FIACT AEIH 6 (OfF 1 T2 =T

5% s‘fwﬁ 93¢ 2B BINCEF AL ATHY Fdl AS

1. ﬂﬁmmmq—aﬁwmﬁaammﬁw

2. PACNF AT 3¢ JINUE FOIHOT FIACY IBTET FBIHT (T STNTACHNT

3. IHf6 AIE 92 AT 6 Ffo~ T2 NIV FACO T (T FLIBI6 IF 3N ATIO
Y|

> Pen

/ /—’ Metallic belt

Paper motion

-

Sheet of paper

Monitor for feed pen _ \ @ @ \ Buttons for drum
i i - and pen movements

and paper information L

K

N 22

\
\
\
\

Pen motion

A

5 :AOIT WATI*N




O{I-7
BRGH PO WA

BETTOT6 TAOIAT : (T 5T AT T2 10 3N T2 47 NN A P0G [[fox
YN S5 (20 AT IV CTRTAND 2GS0 (2701 I

ek, Pages
Py doebadi: trpeH chazyrode DaSacsy
’ Py

fod : THTGE O T TrATY




BTGB fHBIAF AN AYZ :

fZ0I GI2OIR 51T 2AFCEG
B IR 26 HIG
oL fOTFF*= (26
RIGroTe TOTFFFIA (A0

ERICIE]
EERIOE|

N e o W



WHITH-8
O fHoTrTad AN

Ao fHBIrad :Laser *(J °1‘fﬁf2f?€C5§ Light Amplification by stimulated
Emission of Radiation

5 : (TG fABIag FrLife



SITH-9
NA-IF (AT & ATI*N

> T ST T YN T NTHG P (AR 26T U JF0 AY(S T LI A9% BIFIF NS (GG IS
{3331 (GRG6 G ATT A (FNIHTO!T T T

ANA T AL WX 8 AT YR

1. WNGa NG

2. T QAR

3. A<M f&oR

4. (SPIG6 FIG o™

5. {6 AT FFN

6. T 8 I3 TFBSWR

7. ST AIAR

8. 51f+126




WYI-10
(=T 20 & TNSGAG [OOIRETT (IfF1TT STYR

296 fSeR -

(T FEBR ORI G7 WK FTOBIRLP instruction I WA (MG XY ©ILH
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