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ABSTRACT

This thesié is about using part of Stoéed Program Contrpl’
system as an experiment to see the work structure of digital
signal switching., The péocess is usiﬁg time switching to change
time slot of arranged data by time division multiplex. Time
division multiplex is the coliéction data sets in one transmission
line. Bach data set is the telephone signal.

Time switching process will work as a memory unit that can
read and write at a hig& speed. This project is try to illustrate
the design of SPC telephone switching model. This model will correct
communication data which rare ;ﬁalog signals and convert to digital
signalstiihen put them in the memory unit which can be retrieve when

wanted. It is an exemple that show the simple work of Time Switch

which is one type of switching .
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Monolithic Sample and Hold C
General Desctiption

Yne LF198/LF208/LF398 are monolithic sample and

hold circuits which utilize BI-FET technology to obtain
ultra-high dc accuracy with fast acquisition of signal and

Jow droop rate. Operating 3% 3 unity gain follower, dc.

1 gain-uccuracy is_ 0.002% gypiqal gnd agquisition time i$

» low as 6us 10 0.01%. A bipolar input stage’ is used to
schieve low offset voltage snd wide bandwidth. Input
offset adjust is accomplished with 8 singie pin and does

not degrade input offset drift. The wide bandwidth
slows the LF188 1o be included inside the fesdbeck

loop of 1 MHz op amps without having stability
problems. Input impedance of 101052 allows high
source impedances to be used without degrading
sccuracy. R .

P<henne! junction FET's sre combined with bipolar
devices in the output amplifier to ‘give droop rates as
Jow 88 § mV/min with a tuF hold capacitor, The JFET's
have much lower noise than MOS devices used in pre-
vious designs and do not exhibit high temperature
instabilities. The overall design guarantees no feed-
| through from input to output in the hold mode even

for input signals equal to the supply voltages. N

! LF198/LF298/LF398, LF198A/LF398A.
ircuits

‘~ Samplé and Hold

-

Features
® Operates from 5V to 118V supplies

L] Less than 10us acguisition time . |

s TTL, PMOS, CMOS compatible logic input

® 0.5 mV typical hold step at C = 0.01uF

s Low input offset e -
» 0.002% gain accuracy

s Low output noise in hold mode

8 Input chlracurinics do not change during hold mode
B High supply rejection retio in sample or hold

® Wide bandwidth

Logic inputs on the LF198 are fully differential with
low input current, allowing direct connection to TTL,
PMOS, and CMOS, Differential threshold is 1.4V. The

‘LF198 wili operate from %8V to 18V supplies. It is

available in an 8-lead TO-5 package.
An “A” version is available with tightened electrical
specifications. ' 5

v86£41/v86t41 ‘86£471/86241/861
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MC14419

2-0F-8 KEYPAD-TO-BINARY ENCODER

*The MC14419 15 designed for phone dialer system applications,
but finds many applications as a keypad-to-binsry encoder. The
device contams  2-01-8 1o binary encoder, a 1t10be genwtator, and
an dlegnl state octector, The encoder has four row inputs and tour
column mpuu and s designud 10 accept inputs from 16 keyswitches
arranged in g & n 4 matnx. For an output on the four data tines, one
and only one row along with one and only one column input line
muit be activeled All Olher combinations ate suppitised bv the

ilegal state getecir - 1o ehiminate false dataoutlput. * .

The stione gerarator pioduces » strobe pulse when any of the
10 keys corresponding 10 numeraly 0 through O sre depressed. The
strobe outputl can be used 10 eliminate ecroneous dats entry due to
contact bounce For a sirobe output to occur, the key row and
column unpul Lines must remain stable for B0 clock pulses: atter
tvation When the contact bounce has settied and. 80 clock pulses

© bhave occurred, the output will be a single” stiobe pulse equal in
width 10 that of the clock, fow state. The sirobe generator will
oulput one and only one pulse each tlme 3 numerical key is de-
pressed. After she pulse has occutred, nuise ond bounce vus 19
contact break will not cause another sirobe pulse. With & 16 kHz
input clock frequency, the pulse occury 5 ms after the last bounce.

® Suppeessed Output for tllegal Input Codes
® On Cthip Pultup Resistoss for Row and Culuma Inputs
® Clack Input Conditioning Circunt .
® Low Current Drain in Standby Mode
6.0 uA' Typcal @ 5.0 Vde o
@ Subtystem Compiement 10 the .MC14408/14409 Phone

Putse Convester \{
® Codes for Numbers 0:9 Produce a Strobe Pulse

CMOS MSI

4LOWLOWLR.COMPLEMENTARY MOS)

2-0F-8 XEYPAD-TO-BINARY
ENCODER

L SUFFIX . PSUFFIX

CERmAMIC PaCanaGE PLASYIC PACKAGE
Cast 620 CASE 6a8

BLOCK DIAGRAM

YN | o-—-——_"r* .
Row R2 20— <] . Tuc:x-
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8co Stione
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Cotumn ] C2 l‘c —
inpvm Jc3 7 © ] i
’ ce 8 14 Swobe
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s )
' —wd aotg =013 Da
e L) 4
o  Bnary et 12 03
fncocer * Dae
ana Ovwvn
] gy f———=0 11 B2 O™
S Code
Derector -
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Voo =rinte | T =019, D1

PiN ASSIGNMENT

1] Ay Y vop O

2 LF] Cloch [T 10
Jé L} ST T

4« ne (=3 ) menn R} §
sC=]c 03 /32
s —jca D2 r—u
| Y o N} Oy I —w0
80 vss @0
vop * Fn 16
Vs S 8

. This Cevior contemns cucuiry' 10 protect
The nputs aga:nst Cemnage dus 10 high sl
wOltages O/ slesing twiCL, MOvmver, it 1
ovimed that normatl precaution: be tshen

« 10 voi0 DIcatONn O any voliage higher
Than masimum rated vollages 10 thi hegh
moegsnce Crewit, For pioper operston it
‘N tecommenced thal V,n ang Vg, te
COnstianed 10 the fengs Vg & (V,q or
Voul! € Vpp

Vis o P s — g
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MC14419 :

. .

MAXIMUM RATINGS ivottages ralsrenced 1o Vg5 Pen 8 )
R : " Rateng Symbol 7™ Una
<1 O supeiy Voilage Voo +601w0-05 \
' = {input Voltage, ANl Inputs Ve Vpp* 0% Vo -
w b
, . Vgs =03
: DC Cutrent Droim per Pon 1 10 mAag
. { Opecating Temoersiure Rangs Ta 401 +8% ¢
$1orage Tempeisiyie Renge Tag 6510 + 150 '~
P - . - e % = -
ELECTRICAL CHARACTERISTICS
: Voo 40°¢C s°c _-ws°C
Croractaristic . Symbel| Yec i Max Kin Tre L] S Man Unnt
Supply Volusge Opersting Range Vpo - 3.0 6.0 30 8.0 . 50 0 60 Voe
Output Voltsge 0" Level | Vo 5.0 = 008 =] 0 0.05 - 0.05 Vo
“1” Lavel 50 495 - 495 | 5.0 - 485 - Vo
nout Voluge 0 Lowal VL 80 5, - 15 236 — d4 ‘o Vo
(Vo = 4.5 o 0.5 Vac! .
“1° Lovel Vin 60 35 - 3 3 - 38 - Vo
Vo * 08 or 4.5 Vac) 4
Ovtpul Drive Current o | .80 .23 - .20 1.7 = =0 1% = mAg,
IVOoN ™ 28 Voc)  Source 5 ¥ i
(VoL »04 Vdcl  Sink o0 6.0 0.3 - oz | o7 - 013 - maac -
Input Lesdage Cutreny LI 0 - 309 - 10.00001; 0.1 - 210 sAdc
(Vin = Vppl . 1
Pullup Resis1eliBovice Corrant m 50 | 268 *60 190 260 330 | 2% 26 | sAdc
{Aow and Column inputs} .
{V,n » Vgg!} f
it put Capecaitance - Cin - - - - 50 - - - ot -
(Vin® Vgs) .
S1sndoy Suppty Cuirent ipps 30 - 30 - 10 3.0 - 6.0 shoc
Heock ~ 16 kH2, No Keys | s0.f - ~16 - €0 15 - 30 :
Depremed) 60° - 0 - 20 (-4 - 120
$wndby Supply Current s 3 pps [ 7] 1DDS = 009 pA/MHI© 2.0 uA \ Ao
Functic & ot Qoch Frequency®
(No Keyi Depresied)
. M -~
“The formula given is for the typical cheracteristica onty. !
SWITCHING CHARACTERISTICS (C, » 50 pF. T, = 25°C)
N  Cohweacterist ! Symbol Voo an Yvp e Unn
Output Riss ana Foit Tumes, D1 thiu D4 (F sgure 1) VTLH, TTHL 40 - 300 - n~
P10, gaton Delay Tema, Row of Colvmn input 16 b LN 0 - 000 - ™
Dews Output (Fgure 1} L .
Clock Puise Frequency Asnge < PRF ADwED - - 0 (LN




FIGURE 1 ~ SWITCHING TIME WAVEFORMS FICURE 2~ TYPICAL STROBE PULSE DELAY Tuu(S

i
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FIGURE 3 ~ STROBE GENERATOR TIMING DIAGRAM

N Contact Cmnuct
Morg o018 o Broek
Sounce Sothe Bounce

ms T W | V77
L—‘T—""—"'ﬂ"

Swobe Gonpraver 80 Cioch By
Oudur Puivse

S PWg T = Suobe Puise Width = Lew Siaw Clect Puive Width ).

TAUTH TABLE
inputs
3 RAow Column Outputs *
Kev*® [ R4 AIR2 A1 |C4CICIC1 {04 DID2 DY | Strooe
- [ Tt 1 v 01y 1y 0] 0 0 0 1 g
2 t 11 0 too ¢ 0 v 0| JL
3 t 1 v 0 lve 1 1|06 3| L
A 1 4 v 0f0 v o1y TV 09 o
D 1103111100 ve of
) 1.1 0 v |v vy o9 2 2 v 0 v | L
[} t 10 1 (Y e v loeyvel N
] 1 0 10 1 v 1 v 1 0 3 °
? st o v ey a v e]le vy oy
] LI N I B B B | t e 00| M : .
M . 1o v v ir e v e V] A -
c 1.0 v v}10 v 1 9 1 v 0 [ '
. . -1V v v v v ve|rver o] o
[} 0O V1 31Vt e v[jeo e e
o ¢ v vt jye vty t 8 3 v | ‘e . .
D ¢ 1 v v jo v 1y LN IR °
Al Oter Combinat-ons ° 0 0 © ]

--up Firure 4 tor Sevpagl cmsgnretan,




v Random-Aéceu Memories (RAMs) _- : o

Ne—d1 = 28}—vpp
AMRe—d 2 27— WL
AT=——3 26— CL2
A —{ & bsl— a8
LAS— 8 24/ A9
ae—d ¢ 23— AN
AY— 7 22{— OF
az—l8 . 2p—aw0
Al =9 20p— TET
a0 —J10 19p— X700
201 14 18p— 1707
1702 =12 17}— 2708
3/03—]13 18 2708
Vg4 18— Z/04

T0P VIEW

2Cs- 37200

TEAMINAL ASSIGNMENT

CMOS 8192-Word by 8-Bit -
LS| Static RAM .7

Features:

Fully static oponuon i

Single power supply: 4.5V to 5.5V

All inputs and outputs directly TTL compatible

3-state outputs .

Industry standard 28-pin configuration

Input address bulfers gsted off with chip disable

Fast access time: taa=150 ns/120 ns (COM6264-3/CDME264-4)

Low standby snd operating power. lops &2 A typical, losemy=40 mA
maximum

Data retention vomgo 2 Vmin.

Operiting tempersturg range (max, rating): 0’ to 70°C

r

The RéA-CDMG?& is & 8182-word by 8-bit static random- minimum standby power with inputs toggling. The outpl.:!I
.access memory. It is designed for use in memory systems enabie (OE) comrols tho output butiers 10 ollmlnno bus
‘where high-speed, low power snd simplicily in use sre  .contention.

desirable. This device has common data input and data * ‘The COM6264 is supplied in 28-lead, hermetic, dusl-in-line

output and utilizes a single power supply of 45Vt S5V.-

side-brazed ceramic (D suffix) and in 28-lead dual-in-line

Either chip enable {CE1 or CE2), when not valid, will gate off plastic (E suffix) packages.

the address and output butters and power dawn the chip to

7 anz 2= - -
an - }
o Al0 . M - | 2l MEC . e 1708
A9 | 4 ’ 4 1707 '
INPUT XYy 1 2563258 e INPUT? -
as ADDRESS Dgcoot |- MEMORY OUTPUT  f—— I/08 5
. BUFFERS SATRIX DATA
4 Y | Vi . SUFFERS | 1708
'3 - c : p—e X704
as’ { i —— 3703
Y . - : p— 1702
':-.I a3 | e 700
' Ja2 A ! 3
1
'Y ) l .
A0 ENABLE
* : [ | .
CEY —— T\'.\
CEz2 ——— CONTROL ) ;
: L0GIC 1
TN " a——o vpp
TRUTH TABLEH Fig. 1 - Functiona! dlock diegram. -0 Vgg erCM-37210
== T— e ' g DEVICE
CE1 CE2 OE WE A0 TO A12 - MODE o DATA 1/ CURRENT
H X X X X NOT SELECTED HIGH Z STANDBY
X L X X X NOT SELECTED HIGH Z STANDBY
L H L H STABLE READ DATA OUT ACTIVE
L H X L STABLE WRITE DATA IN ACTIVE
L’ ‘H H H STABLE OUTPUT DISABLE HIGH 2 ACTIVE

L=LOW H=HIGH X=HORL
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) A CMOS Microprocessors, Memories and Peripherals
CDM6264 A D ‘

MAXIMUM RATINGS, Absolute-Meximum Values: : )
. . . - t

OC SUPPLY-VOLTAGE RANGE, (Veo): ! ' - !

(Voitage referenced 10 Vag terminal) .. c.uuvves tervesrsaserse F syt 1L T A"
INPUT VOLTAGE RANGE, ALL INPUTSE . ..veeverrrenssnncersrenrnnsssssiensssssonnssressssnsssnscsassssatssnenrareesss=03l007Y
POWER DISSIPATION PER PACKAGE {Po): . .

FOrTas 0010 *60°C (PACKAGE TYPE E) eueevuvieeeneeroneranronsusosereatsassssnsessstoscscartssssssssarsssinssraserss 500 MW

FOr Ta® +60° 80 +70°C (PACKAGE TYPEE)..civeirinerseriennreriontosnnnssssscsssrseessrss OORtQ Linearly ot 8 mW/*C 10 420 mw

FOrTas0% 10 *70°C (PACKAGE TYPE D) useeerrorrrnossnnasssovesssssassssnsssscesssasvessessasssanssssnssansssessess 500 mw
DEVICE DISSIPATION PER OUTPUT TRANSIETOR .

For'l'.-FULLPACKAGE-TEMPERATU%ERANGE..............'...........................-............. ..... creeriesiaien 100 mw
. OPERATING-TEMPERATURE RANGE (Ta): ‘. : )
PACKAGE TYPE D teivniinnnineinencnnianens et veeeas ceens rreriereenreenraeeens veees 010 ¢70°C
. PACKAGETYPEE ................n vered 0to +70°C
STORAGE TEMPERATURE RANGE (Top)eervvuroenesarersersvscsascsacssssonsocnrensnnan tesensessererssccersscrsaens ~5510 +125°C
"LEAD TEMPERATURE (DURING SOLDERING): g > A .
At disiance 1716 £ 1/321in. (1.59 £ 0.70 mm) trom caszTor 108 MAK.  ..eoeernnervvnencnns DO SUTOSPRPIN ceeee.s *265°C
OPERATING CONDITIONS at Ta = 010 +70°C NN\ - o
For mazimum rellabliity, operating conditions should be selected 30 that operation is always within the following ranges:
- o 4 LIMITS
7 " CHARACTERISTIC . ALL TYPES UNITS
J A ! \ MIN. . MAX,
DC Operating Voltage Range 0 4.5 . 55
fnput Voltage Range \ . Vi 2.2 Voo + 03 v
3 : , Va -0.3 0.8 )
Input Signal Rise or Fall Time4 | . tb - 8 "

Ajnput sugnafrise and fall times with a duration greater than the maximuro value can cause ioss of stored data in the selected
mode. o I . .

&

STATIC ELECTRICAL CHARACTERISTICS at Ta = 010 ¢70°C, Voo = 5V + 10%, Except as noted

’ LIMITS
CHARACTERISTIC - CQNlelONS .. ' ALL TYPES |UNITS
3 Min. [Typ.*IMax.
. 3 doos CE1=V,. 0o CE2=Va, — 15[ 3 ] ma
Standby Device Current | FETCE22 Vo 02V or 4 = 2 lwo| m
0081, CE2<02V —
lon=2.1 mA — [ — 04
v
Output Voltage Low Leve! Vo Max. To=1 A - p— O
. lon®=-1 mA 24 ) = | —
Output Voltage High Level Vo Min,  llon==1 gA - Vpo-0.1~ v
Input Leakage Current . e Max. Vin=0 V 10 Voo — |£0.1] 2
bA
3-State Output Leakage Current tour Vio=0 V 10 Voo - | $0.5] £2
1 . Vin=Vie, Vi LT — 145 []
Operating Device Current orem” te=120ns | — (225[ 45| 0
lorems® | Vin®0.2V, Voo-0.2 V etiis |- 12 | 4
orenz WoE T ’ Tore=120n8 | — | 20 | 40
R V20V,
input Cnpnc,!ance Cin 1=1 MHz, Ta=25°C 4 6 of
. . Vio=0V,
Output Capacitance Cio 121 MHz, T,525°C 6 | 8 .
*Typicat values are for Ta=25°C and nominat Voo. X #Outputs open circuited.
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- haid

hadt R

SIGNAL DESCRIPTIONS

AD-A10 (Address Inputs):

omane

ct1,

Yoo V._.':

1/01-1/08:
CE2 (Chip Enable):

. OF {Outpul Enadle):
WE (Write Ensble):

resd functions.
8-bit tristate data bus.

Thess inputs must be stable priortos

Ca

(l.9.. the bus will be tristated and a Write will occur).

Power supply connsctions.

’ . .- . -

r

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta =010 +70°C, Voo = 8 V £ 10%, -

L

CDMBéM

write obomlom but may change asynchronously during

Either chip snable, when not true, powers down the chip, ciaables Read and Write functions, and
gates off address and output butfers.
Enables tristate outputs If CE1 and CE2'sre valid and WE is high,

Enables Writs function, 1 TET and CE2 are valid. WE will dominate if both' WE and OF are low

tnput t, & = 10 n3; C, = 100 pF and 1 TTL Load, Inpul Pulse Levels: 0.8 Vic 24V :
[}
. . . LIMITS
CHAF}ACT!RISTIG" . COME204-3 CDME284-4 UNITS
Read Cycle Times, See Fig. 2 : Z TR A | osant | wax
Read Cycle Time tac 150 — 120 —
Address Access Time : ' tas " - 150 = 120
Chip Enable Access Time tacaitacer -_ 150 g 120
Chip Enable to Output Active feunstoure 10 - 10 —
Output Enable to Output Valid toev - 70 - 80 ns
Output Enable to Output Active toex - 8 -— 5 —_—
Chip Disable to OQutput “High Z" o loes 0 70 . 0 50
Output Disable to Output "High Z" tonz 0 60 0 40
Ou'put Hold trom Address Change fon 30 — 30 -
tT¥ime required by a limit device to aliow for the Indicated function. .
A ’ e % -
N . = - ac )
ADORESS B o\ ’ > ’
' faa
. : tacey - j .
e S AL
o tanT I"—"cnu"'
7 - <
ew A OOIVNNNNN
- teLz g Milins
4y
w \\\\\\\\\\\* AN
- orv®™] L—o- Ton po—
fotx Tonz
— -
. ¢ YY)

W 18 HIGH DURING READ CYCLE. TIMING SEASURINENT AEPEASNCE LEVEL I8 18 V.

Fig. 2 - Read-cycie iming waveforms.
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S ) 'i'cmos'mérbproo"morg, Memorles and Perfpherals

CDM6264

DYNAMIC ELECTRICAL CHARACT!IISTICt st Ta=0to 070' C, Voo = BV £ 10%,
Input L, L » 10 ng; C. » 100 pF and 1 TTL Load, Input Puise Levels: 0.0 Vio 24V

. ] : ; LiMITS
CHARACTERISTIC - L CDM8284-3 CDM8284-4 UNITS
. |_Write Cycie Times, See Fig. 3 MIN.7 MAX. MINT | MAX, - '
Write Cycle Time . . twe 180 . - 120 -
‘ Chip Enable 10 End of WRITE lew tews 120 - 100 —
" [ Address Valid to End of WRITE taw 120 - 100 -—
Address Setup Time taa 0 — 0 -—
Write Enable Width tww 100 —_ 80 —_
Write Recovery Time . Jwn 0 = 0 - ne
Write to Output "High Z* ) twrz —_ 70 — 50
input Data Setup Time tow 80 —_ . 50 -
Input Data'Hold Time . tow 0 - — 0 =
Qutput Active from End of Write tow 10 - 10 —
f,Tlmc ‘tequired by a limit device 10 allow for the indicated function.
 WAMECYCLE1{CEICONTROL) . * - = =t -1\
A S5 ‘we .|
"avorgss X
e aw LT -
wm LY N B 20 NNNNY
R % —Slas [T et gy ] .

w R R NNNNN\NNN\
o \\\\\\\{ 7777777,

m.w;.mzzzzz, . : &=

vp,,-—uonuﬁ

i A TTT OR CE2 CONTAOLLED WRITE CYCLL, THE OUTPUT BUPFERS s1cH-D7204
AEMAIN I A HON IPIDANCE STATE. W TR BT o s00s OA LOW. .
TANING WEASUREMENT AEFEAENCE LEVEL I8 18 V.

.“ ' Fig. 3 - Write-cycle timing.wavelorms.
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Rendom-Access Memories (RAMs)

- WRITECYCLE 2 (CE2 CONThOL) . Y

!
‘ ‘we ' '
abpasss X ) £

m RN ' : af7777f777/.'.
. e88 R . 7{/; . )L .'

: [——tcwz —*

", X CIIT77777
w STT5TS ——<
0ATA m’ ~ & - / ( ¢

oum OR c”q;: CONTROLLED nmm T no::!m_ “9zcm-3T208 .

O BTAT
Tﬂl“ lunuaunn AEFEAENCE LIVIL L REL A

WRITE CYCLE 3 (WE CONTROL)

ADORESS : )( 2 )(

’ 3 "' —.‘ '“ ‘r_‘_ . :
NN LILIILIL,
-"' LLLLLLF EENNNANANN

4 N 7& .
BN X\\'\'“\z\_:l\\r— ‘r—'o.—f
DATA OUT }J//////////l "

ow .

== ! ou >

BATA N - (

)

ll'ﬂ 18 MIGH DURING A WT CONTROLLED warTT CYCLL.
™ OUTPUT

$2Cs-37207

BUFFERS REMAIN N A 1GH MSPEDANCE STATE IX Tias mm

TIING MEASUREMENT REFERENCE LIV!L %isy.

. Fig. 3 = Write-cycle tming waveforms {contd).
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CMOS Microprocessors, Memories and Peripherals . N

I

CDM6264
DATA RETENTION CHARACTERISTICS st T4 = 0to 70° é; Seo Fig. 4.
LIMITS
CHARACTERISTIC TEST CONDITIONS ALL TYPES UNITS
MIN. MAX.
L R CEiZVoo-0.2Vor
Minimum Data Retention Voltage . Vo CE2<02V L2 6.5 v
. . ) Voo =3V, CEICE22
Data Retention Quiescent Curr,nt . {ooDR Voo =02V or CE2 <02V 50 HA
Chip Disabis to Data Retention Time tcon See Fig. 4 0 . - .
n
Recovery to Norma! Operation Time ta See Fig. 4, “tno. -—

*tac = Road Cycle Time.

DATA RETENTION WAVEFORM 1 (CE1 CONTROL)

. Voo

‘cen

22V \"m“"’o;"'" . i u""r\\;; ;\ -

Voo

ct2

ctz s 02 v. ; i 0.ev 2 //

e S LR D S

-

. 22CM ~37208
Fig. 4 - Low Voo Cafa-retention timing wavelorms.
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