UN178n®1 2531
TEUUNIWTOUNIW
Tow

a 'Y w
UL BUW I aqumuﬁa.

a '4 8o
UNAYURUG TTTNMIUIT e

fal o
213178NUT AR

2. UTEnny GRERIt?

e
o
? w

¢ pARuNRIEI

IR -
”mw' .



a o £

U iwurin1Thnyn 2531
o o & ng

AT BLaANToUA

=Y ( L ' o 13 L vl
ANEIFAINTTNANANT aﬂﬂuutnﬂTuTaﬂwfzaauLﬂéﬂLawqmnuwfaWanuuo
Foe  TEUUAINTRUNW

» o L4
Waan
Y

¢ v
1. UNETUWIE OWQ?W“iﬂ 281066

o ‘ oo
2 U HUWUT FTTNEIIMITEE 281119

- : - ‘ﬂ' Om
\9‘ N A~ 6\/\ 9178 TAEN

¢ 9. Urenny ATIE )

-

U20l14Y7



Tivi9n  Tevunudsuniu

(54 P ¢ . Y
oy UIE PUWIY O’]EPRN'IXEJ 281066

Wn dwus FTTNEOWATEE 281119
ol jew
o1 TEmlTnuy  o. UTennnT AT
UMARED

Angniwusatinl naIRe AN TINdWNN Composite video anUMAINLER 2

s Tiontinaa Gy Tasiindendautuaadn anadnaeitad el 9 gav
AW ﬂﬂfﬁwqwumaonwwﬁaunwwﬂuTﬂftaﬂﬁqifuuuiaﬁaaamaa 1nef  Analog  to
. digital converter (ADC) ndgulasdunmnam %oLﬁuauwaanﬁoﬂaqnwwiﬂLﬁuﬁaﬁaaﬁmaa
6 1n %qﬁm@ﬁmniwuﬁnnugﬂuﬂnﬁmmwm sync aanti il syne Widudumandiniin output
Canuni Wdauindd ﬁagaﬁ%maamaoﬁ@mwmnwwuﬁﬂauuamoaaﬂimﬂmﬁqTﬂadwu Buffer
faw vraelEEnTliudmuduaeuny (Line) waean (ivan clock) Tuniio ot anfia
ﬂaﬁuﬂmoqnwwéaﬂﬁtﬁuaéqu RAM - 1Ananudn uﬂkﬁuiaﬁaﬂﬁ Buffer WnwiauamaIn1wwan Ton
717 Disable ﬁwnwaémaaiaﬂanﬂwuﬁnuae Enable thidaivasnutomdade e Digital
to Analog Converter (DAG) iioutlaoliiiin Composite Video Snfuiie  foemnisalal
AUNTA Read/Write MEMORY fnilenfmdontnls  doluas’ld vEMoRY Lﬁuﬁtﬁumaoiaga
SunmngoeSipein e Tl 16 TuTilriandaeld MEMORY 3 fmae 8 Kbyte Inmusinedinae
Viudoususiae Field wosdiygmatu luaudogariidogaainguuaniiine 80 colums x 100
lines ﬁdﬁuﬂWTLﬁuﬁaga digital waqnwwéaﬂaatﬁuﬁaga 1 1ine waniull 2 lines
uaelunng 1 line Qtﬁﬁﬂﬁﬂkﬁﬂ15 80 bytes

Curelaw i WaanTeiaaudeiinanlaaeeie Wlninandieain s
aaiinisdoaninTnaTznT livaneTientmudonin lumiinkianiaaeaia  dunTndu
TumTuasreeTenuAnaeniee dunt %LﬂTﬂtékHQﬂWT&WﬁdWH%nLw7ﬂtaéuuQaLaﬂﬁﬁu
wary funmimentaniaudnona wiowadoeiyTnifie



PROJECT PICTURKE IN PICTURE

2 BY NIPHON THAMCHAUNVIRIYA 281119
CHINAPONG ARYUWATTANACHAI 281066
ADVISOR ‘
PRAPAKORN SUWANNA

ABSTRACT

This thesis will explain about- the technice to make
picture in picture system use two source of composite video
signal to mix the pictureson one screern.Sub display -have ares
1/9 time to main display. The concept of picture +to picture
system use digital system by use Analog to Digital Convertor
{ADC)to change the analog signal (composite video) to digital
date 1in 6 Dbits.The sync signal will seperate from the main
composite video signal and send to uselthe output signal.
The digital data of the main picture will send to the buffer
before rechange back to analog signal by Digital to Analog
Converter again. To mix the sub picture onto main picture we
will count the =scan line and the system clock of the output
signal ,when reach the line that will place the subpicture.
Until we count to the location of the subpicture. we will
disable Dbuffer of data from the main picture and enable
buffer of RAM that kept the data of the subpicture before and
then send that data to Analog to Digital Converter +to make
the composite vedio of subpicture on picture in picture
composite video. We use three 8 Kbyte RAM; to keep the data of
sub picture. The subpicture on output screen have 80 columns
x 100 1lines. So we must keep data from 100 1lines of
subcomposite video signal by keep data 1 line and jump 2
lines.In 1 line we keep data 80 bytes.

[ ]
USEFUL PURPOSE
= - -
Can see-the two interesting picture at the same time.
When uee for security it will more convenient. Because it can
see the +two situation from two place in one time. And can
save money for buying two monitor.
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Linear Integrated Circults . )
CA3300

CrAOS Video Speed 6-Bit Flash

Arialoz-to-Dlgital Converter

For Use In Low-Fower Consumption, High-Speed
Digitization Applications
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SR - ‘a £ 5
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. ! : by . {wsg) 86 ! 18- — 83
Operation ot tvwo CA3300s in parallel goubles Jhe iR e W . gl £ 4 =
conversion speed {i €., increases Lthe sampling rate trom 15 - wr s iy REF CENTER s
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Data Conversion Circuits
CA330G
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Datz Cornverslon Circuits |
CA3300
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Lineer Integrated Circults

CA3300
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Data Converslon Circuits
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Device Operation :

A sequential parallel tschnique is used by the CA3300
converter to obtain its high-speed operation. The sequence
consists of the “Aulo Balance” phases, 1, and the “Sample
Unknown™ phase E2. (Refer 1o the circuit diagram.) Each
conversion takes one clock cycie.” With the phase control
(pin B) low, the "Auto Balance™ (#1} occurs during the High
period of the clock cycle, and the “Sample Unknown™ (82)
occurs during the low panod of the clock cycle.

During the “Auto Belance"” phase, a transmission switch is
used to connect each of 64 commutaling capacitors to their
associated ladder reference tap. Those tap voitages will be
as follows:

Viap N=fVREF/64) x N]—[Veer/2 x 62)]
-VREFf2N — 1)712

Where: Viap(n)=reference ladder 1ap voltage at point n.
VREF=voltage across R~ to Rt
N=tap number (1 through 64}

‘The other side of the capacitor is connected 10 & single
stage amplifier whose output is shorted to its input by a
swiich. This biases the amplifier at its intrinsic trip point,
which is approximatety (VDD-Vss)/72. The capsciicrs now
charge to their asscciated tap voheges, primingths Circuit
for the next! phase.

In the “Sample Unknown" phase, all ladder tap zwitches are
opened, the comparstor smplifiers 2re no ionger shorted,
and Vi s swilch to alf 64 capacitors. Since the other end of
the capacitor is now looking into an effectively open circuit,
2ny voltage thet differc from the previous tep vohage will
appear as 8 voltage shift at the comparator amplifiers. All
Comparators with tap volteges greater than VN will drive
the comparetor outputs to a “iow™ state, all comparators
with tap vottage lower than Vi will drive the comparator
Outruts to & “high” state. s -

“This device requires only & single phase clock The terminclogy of

)

:’.:w,.- o e

@1 and ¢2 refers 1o the High and Loy periods nf the seme clock.

CA3300

The status of all these com) aretor emplifiers sre stored at
the end of this phase (22), by s secondary letching a1aplifier
stage. Once leiched, the status of the 64 comperators is
decoded Ly a 64 1. 7 bit decode &rrey &nd the results are
clocked into & storage register at the rising edgs of the next
g2.

A 3-stste bufier is used st the output of the 7 storage
gi_slm which are controlied by two chin-snabis signals.

1 will indepengently disable B1through B6 when itis ing
high state. CE2 will independent!ly dizable B1 through B8
and the OF buffers when it is in the low state

To facilitate usage of this device a phase control input is
provided which can etectively compiement the clock as it
enters the chip. Also, an onboard zener is provided for use
as a8 reference voltage.

Continvous Clock Operstion

One complete conversion cycle can be traced through the
CA3300 via the following steps. (Refer 1o timing diagram
Fig.2a.) With the phase controlin & ‘Higt' state, the rising
edge of the clock input will start a “sample” phase. During
this entire "High'state of the ciock, the 64 comparators will
track the inpul vollage and the 64 fatches wiil track the
comparator outnuts. At the falling edge of the clock, all 64
ccmparator outputs are captlured by the 64 istches. This
ends the “samp'e” phase and starts the “auto bealsnce”
phase for the comparators. During this ‘Low’ stzle of the
clock the output of the {aiches propagates through the
decode array and & 7-bit code appears at theDinputs of the
output registers. On the next rising edge of the clock, this 7-

* bit code is shifted into tha output registers and appears with

time defay tq &s valid data at the output of the 3-stats
drivers. Thisc also marks the stzrt of.a new “sample™ phass,
thereby repeating the conversion process for this next
cycle.

Pulse Mode Operztion

For sampling high-speed nonrecurrent o: transient data,
the convertsr may be operated in a pulse mode in ore of two
ways. The fzstest method is to keep the converter in the
Sample Unknown phase, #2, during the standby state. The
Oevice can now be puised through the Auto Balance phase

with &s little 28 33 ns The analog value is captured on the °
lezding edpe of @1 &nd is trensferred into the output

régisiers on the treiling edge of #1.We are now back in the
standby steie, £2, and another conversion can be startec
within 33 ns, bul not latet than 10 us due to the eventual
droop of the commutating capacitors. Another advantage
of this method is that it has the potential of having the iowest
power drain. The lzrger the time ratio between B2 and #1,
the lower the power consumption. (Ses timing diagrem Fig.
2b.)

The second method uses the Auto Balance phase, f1, 2s the
siandby siste. in this stals the converier can stay
ir.gefinitely waiting to start @ conversion. A conversion is
performes by strobing the clock input with two 2 pulses.
The firgt pulce starts @ Semple Unknown phase end
csptures the anaiog velus in t'e comperator letches on the
trailing edpe. A second fi2 pulse is needed to trensfer the
datz into the output registers. This occurs on the leading
edge of the second pulss. The convec.ion now tekes place
in €7 ns, but the répetition rate may be as slow as desired,

The disadvantzge to this method Is the higher device -

diszipetion due 10 the low retio of E2 to F1. (See timing
¢iagram Fig. 2c.) !

fhcrassed Accurscy

in most case: the accuracy of the CA3300 should be

—_— -
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Linezr Integrated Circuits

CA3300

sufficient withou? any adjustments. i, applicetions where
securacy is of utmostimportance, three acjustments can be
t7.ge 10 obtein better accuracy, ... offset trith Jein trim
and midpoint trir.

Oftset Trim 4 7 -
In genersl offset corract uri can be done in the preamp
clrcuitry by introdu .ng 2 DC shift to V) or by the offset
2-im of the op-8mp. When this Is no: possible tha R- (nin 10)
input cer be adjusied to produce an offset trim. The
theoretical input votiage 18 produce the first transition is %
-LSB. The equation i:-&s Yollows: : b

© V;n {010 1 transition) = % LSB = %(VREg/64)
= VRep/128

_ MV, for the first transition is kess then the theorstical, then

a single-turn 50-ohm pot connecled between R- and
@reund v il sccomplish the adjustment. Set VN to % LSB
and trini the potunt'i the 0 to % tnn.si}ion occurs.

I Vii tor the firs: transitionis grezter than the theoretical,

then the 50-ohm pot should be connected between R- ands
negative voltage of about 2L SB's The ir'm procedureisas

Siated-previously. b 8 £

Gsin Trim LY pa
In ceneral the gain trim can 2irn be done.in the preamp

Circuitry by introducing & gain aZjustment for the op-amp.

Wher: this i1 not possibiz, then @ gain zdjustment circuit
shouid 1y ma<e to aciuz! the reference vo'tage. To perform
this trim, VyN should be setlo the 63 to overfjow transition.
That vollape is % LSB leas then VREF xydf‘calcutzted as

- foliows: ‘ $

le (63 to £ transition) ‘VHEF —/VREF,’TZB

&~ . g VREF (127/128)

" Tu perform *he gain trim, first do the ofset trim 2nd then
apply the required VyN for the 62 10 overflow transition. Now
&djust VRec untif that trensi‘ion ozcurs on the outputs
Midpoint Trim
The reference center (RCy, pin 16, is available 1o the user =
the approximate midpoint of the resistor fadder. The actus!

count that is brought out Is count 33. To trim the midpoing
the oftsel end gain trims should be ZJonc first The
theoreticel transkion from count 32 16 33 occurs at 324
LSB's. That voliege is &s follows:

Viiq (32 to 33 transition) = 32. (VR e/84)

An scjusteble voi'zge foliower can be connectsd to the R
Pin or & 2K pot can be connected between P+ nd R~ wiry,
the wiper connected to RC. Set vy fothe 2210 33 transition
voliege, then adjust the voltage follower or the Pot uritil the
transitior. occurs on the output bits.

The Reference Center point can &30 be used to Cresle
some unique transfer functiors For exemple, if R- iy
grounded,.RC is connectsd to 3.25 voits, and R+ js
cornnected tc 4.8 volls then the lower order counts, 1
through 33, will have en LSB vaive of 100 mV while the
upper order counts, 34 through Overfice, will have an LSR
velue of 50 mV. This effectively provides twice the
sensitivity in the upper counts as compared to the lower
counts.

. 7-Bll Resciution :
- To obtsin 7-bit resolution, two CA3300s can te wireo
:-tocelher. Necessen ingredients Include &n operi-ended

“3dadder network, an overfiow indicator, three-state outputs

“and chip-enebler controls—al of which sre £valizble on the
CA3300. : .
The firs{ Fiep for connecting & 7-bi circult ic to totem-poie
the lzdder natworke, ac iliustrated in Fig 13. Since the
absoluts resistance value of each lsdder mey vary. externa!
&im of the mid-reference volege mey bs required.

The overflow outpui of the lower Gevice now becomes the
se~enth bit When it ¢ oes high, all counts must come iram
the upper gevice. ¥Yhen it goes low . g!! counts must come
from the fower dsvice. This is done simply by connecting
- the loweroverflow signal to the CE1 control of the lower 6-a
convefter and the CE2 contro! of the upper e-d converier
The three-stete outputs ofthe hwo devices (bits 1 through 6
are now connected in peralie! io complete the circuitry. The
cemplete circuit fore 7-51 < converter is shown in Fig. 1«
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Random-Access Memories (RAMs)

The RCA-CDMB264 is & 8182-word by B-bit static random-
sccess memory. It is designed for use in memory systems
where high-speed, low power and simplicity in use are
desirable. This device has common data input and data
output and utilizes a single power supply o1 45V 10 5.5 V.

Eitherchipenable (CE10r CE2), when not valid, will gate off
the address and output buffers and power down the chipto

minimum standby power with inputs toggling. The output
enable (OE) conirols the output butiers 1G eliminate bus

contenti

on.

CDHM6264
— .
o e CMOS 8192-Word by 8-Bit
az—d 2 27— WE - e
PR N e LS! Static RAM
AE — & 25— A8 52
aS—s 26— A9 Festures:
:‘;: : z—" ;‘ = Fully stetic operation
LS B ® Single power supply: 45Vto55V
At —1 9 20}— TET s Allinputs and outputs directly TTL compatible
a0 —10 19— 12/08 & 3-siate outputs
1701 — 11 18— 1/07 s [ndustry standard 28-pin configuration
1/02 —12 17— 1/06 ® Input address buffers gated off with chip disable
T/03 —13 16— /08 s Fastaccess time: taa=150 ns/120 ns (CDME264-3/CDME264-4)
Yas—1e did s Low stendby and opersting power: lops:=2 pA typicel, lorens=40 mA
TOPNIEY srca-3isbp maximum
TERMINAL ASSIGNMENT ® Dela retention voltage: 2 V min.
s Operating temperature range {max. rating): 0° to 70°C

The CDME264 is supplied in 28-lead, hermetic, dual-in-line

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

plastic (E suffix) packages.

an
1
A1 — l
A0 ———i 1 1708
a9 I I1/07
INPUT xy ] 2561256 INPUT/
o T S ot G AT R Ay v
ey N 1 BUFFERS |—— 1/0%
AG : ——— I /04
- 1 /03 >
e —— : 1/02
A3 = ' | et W41
a2 —— :
A | TSy l
A0 1 ENABLE
] iS¢ -
T ——r 5
CE2 ——— COKTROL
i J L06:C i e
TRUTH TABLE _—{————i Fip. 1 =Functiony; blockgrgham. ; “—0 Vs seen-3raio
== -~ DEVICE
CE1 | CE2 | OF | WE AOTO A12 #ODE DATAVO | or iy
i X X X b, X NOT SELECTED HIGHZ | STANDBY
X L X X X NOT SELECTED HIGHZ | STANDBY
L H L H STABLE READ DATAOUT | ACTIVE
L H X L STABLE WRITE DATA IN ACTIVE
£ H H H STABLE OUTPUT DISABLE HIGH Z ACTIVE
L=LOW H=HIGH X=HORL v :
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CHOS Microprocessors, Memories and Peripheralg

CDM6264

MAXIMUM RATINGS, Absolute-Maximum Valuves:
DC SUPPLY-VOLTAGE RANGE, (Voo):

(Vo'tage referenced 10 Vag 1@rminal) .......cciiiiiinionianiniiacnsonaans s U R TR A s TS A e ae S8 0307V
INPUT VOLTAGE RANGE, ALL INPUTS ...ttt itiineireieinatosessesasssasasssssosssssotoanstosassessasssnsssssanssns -03tos7V
POWER DISSIPATION PER FACKAGE (Pg):

FOr T, B D B0 C (PACKAGE TYPE EJc. s cuivin s ovnnsniss sowiviavilsvonlasinvavionios s sl s St A ha e S Sl S 500 mw

For Ta=+860° 10 =70°C (PACKAGE TYPEE)....cccvvvnuiniiiiinnnns ....Derzte Linezriy at 8 mW/*C 10 420 mw

ForTa=0"10+70°C (PACKAGE TYPE D) ..cvcivircrciennnseessarnioarsossssrsaronnsaenssnssossessossssscssnnonns G 500 mw
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

For Ta= FULL PACKAGE-TEMPERATURE RANGE . ... .o0.uccvtavscviieiceotesseassssssenssannssasssnsoroenanosssnssssnne 100 mw
CPERATING-TEMPERATURE RANGE (Ta):

B R P NP E D) . . oo iiiveinnoony voosonsEalasinmsesonsecaohsssssisenscssopssssotinanonssomuienses swe@iesasssapmeyans Oto+70°C

PACKAGE TYPEE ... 0to +70°C
STORAGE TEMPERATURE RANGE (Targ) .o ccvvvvurranrenennacsesnesacceaeasncssosasossasscosssenesssessscasassnssncs -55to +125°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1716 £ 1/32in. (1.59 £ 079 mm) from CASE 0T 10 S MABX. ... . tiige.eerreransncensenssessnasessassanssnnnsns +265°C

OPERATING CONDITIONS at To=01c+70°C
For maximum reliabliity, operating conditions should be selected so that operation is slways within the foliowing ranges:

LIMITS
CHARACTERISTIC ALL TYPES UNITS
MIN. MAX. 2
DC Operating Voltage Range ¥ 45 55
Input Voltage Range - Vin 22 Voo +0.3 v
; S Vi 03 0.8
input Signal Rise or Fail Time2 .4 -— 8 s

A nput signal rise anc fall times with a duration greater than the maximur value can cause loss of stored data in the selected
mode.

STATIC ELECTRICAL CHARACTER!STICS &t Ta = 010 +70°C, Voo = 5 V £ 10%, Except 23 noted

, LIMITS
- CHARACTERISTIC CONDITIONS ALLTYPES |UNITS
/ Min. Typ.* [Msax.
, Jpos CE1=Vix or CE2=Vy, —J15| 3 | mA
oy Devics L™ - TET:CE2 = Voo 02V or 775 Tue] &
e CE2<02V
; lo.721 mA ] 71— |04
v
Output Voltage Low Level Vou ﬁf: P TUA ¥ Toi] =
lox=-1 mA 24 w— —
Output Voltage High Level Vou Min. lon=-1pA =Mooy v
Input Leakage Current InMax: Vin=0 V1o Voo g — |09 x2) -
pA
3-State Output Leakage Current faur V. 0o=0 V1o Voo — |05 +2
' . Vin=Vie, Vin toye=1 48 — |45] 8
Operating Device Current b Lye=120ns | — [225[ 45 | o
- =1 = o514
lorema® [ Vi=02V, Vas-02V L
2 Vin=0V, - W 4‘
Input Capacitance . Cin f=1 MHz, Ta=25°C 4 6 -
Output Capacitanci c Vie™l S — | 6 | 8
e b ho f=1 MHz, Taz25°C
*Typical vaiues are for T.=25°C and nomina! Voo *Outputs open circuited.
466
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Rendom-Access Memories (RAME)

.

§IGRAL DESCRIFTIONE

AO-A10 (Address inputs):

1/01-1/08:
CE1, CE2 (Chip Ensble):

OE (Output Enat™ ):
WE (write Enable):

Voq Vs

CDM6264

These inputs must be stable prior to & write opergtion, but mey chenge asynchronously during

resd functions.
8-bit trigtete dete bus.

Either chipenable, when not true, powers down the chip, digebles Read and Write functions, end

getes off eddress and output butfers. oy
and CE2 sre valid and WE is high. 21
Enables Write function, it CEJ and CE2 sre valid. WE will dominete if both WE &nd DE &re low

(i.e., the bus will be tristated end & Write will occur).

Enabies tristate outputs it CE1

Power supply connections.

DYNAMIC ELECTRICAL CHARACTERISTICS st Ta= 010 <TO°C, Voo = S ¥V £ 10%,
input t, t = 10 ne; C, = 100 pF and 1 TTL Losd, Input Pulse Levels:08Vio24 VY

LIMITS
CHARACTERISTIC CDOMEZ84-3 CDME264-4 UNITS

Read Cycle Times, See Fig. 2 wmint MAX. wmin.t MAX,

Read Cycle Time g 150 —_ 120 —

Address Access Time tan - 150 - 120

Chip Engble Access Time Leetace — 150 — 120

Chip Enabie to Output Active T tesnters 10 - 10 -

Output Eneble to Output Valid " oy -~ 70 = 60 ns
Output Enable to Output Aclive % toex 5 - 5 -

Chip Disable to Output “High Z" terar Yoz 0 70 0 50

Output Disable to Output "High Z" tomz 0 60 0 40

Ou'put Hold from Address Change ton 30 - 30 -

tTime required by & limit device to sliow for the indicaled funclion,

ADDRESS

cE2

DATA OUT

T 15 HIOH DURING READ CYCLE THEING MEASUREREST SEFRRENCE LEVELGE 1BV,

Flg. 2 - Reed-cycte timing wa-ejorms.
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CHMOS Microproceseors, Memories and Peripherals

CDW6264
DYKAMIC ELECTRICAL CHKARACTERISTICS st Ta=01t0 +70°C, Voo = 8V £ 10%, i
inputt, k= 10 nE C = 100 pF and 1 TTL Load, inpul Pulse Levels: 0.6 Vio 24V L i
LIMITS = §
CHARACTERISTIC CDOME284-3 COME2644 uNnITs| < %
write Cycle Times, Ses Fig. 3 MIN." MAX. MIN. MAX. 5 3
Write Cycle Time twe 150 ] - 120 - *
Chip Enable to End of WRITE [ 120 — 100 = <4
Address Valid to End of WRITE taw 120 — 100 —
Address Setup Time tas 0 - 0 - ¢
Write Ensble Width torw 100 — 80 —
Write Recovery Time tws 0 - 0 — o e
Write to Output "High Z" [ - 70 - 50 <
input Detz Setup Time tow 60 —_ 50 B 2
input Dste Hold Time ton 0 - 0 —
Output Active from End of Write tow 10 —_ 10 —

"Tirr_w required by a limit device to gllow for the indicated function.

— o ——— ———

WRITE CYCLE 1 (CE1 CONTROL)

s

s i i

i =
Taw | pr—tn

o, 727 R B R RGN

'as i ey 97— £

. LI EANNANNNN
= \ RS 77777777, %

DATA OVT ZZES ;Z Z; Z; :: 5, - {%

! pw ~¥ T Tom

CATA IN e

w A Z¥7 OF Cf3 CONTROLLED WRITE CYCLE, THE OUTPUT BUFFERS eCw- 27304
REMAIK 1N & HHGH IMPEDANCE STATE, wiETizr TT 15 IO OA LOW.
THIMG MEASUREMENT REFERENCE LEVEL I 13 V.

Fig. 3 - Write-cycle timing weveforma.
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Rendom-Acpess Memories (RAMS)

WRITE CYCLE 2 (CE2 CONTROL)

CDMeE264

ADDRLSY jL

fwn

IV IIIY

m N

cee

r I

b —

124

X

Vs Ty

DAYAOL’YS ;S§:;J

DATA Ik

7 5
LLBLAELN NN N
tow -— 1 g —o
UTRLT BUFFERE & &-37208

w 4 T OR CE2 CONTROLLED WRITE CYCLE,
REMAIN IK A HIGH PEDANCE STATE, WHETHER

TIMING MEABUAEMENT REFERENCE LEVELIS 1S V.

WRITE CYCLE 3 (WE CONTROL)

.

E 1§ 10X OR LOW.

ADORESS )(

T SO SY

{.

i

o W § s

vm

Y | IOIIR

.___}sL

Sy
V4 IGANNNNNNN
- i
"N! S e 1 gy e
P T RTIT T Y \\\\; _____‘g
pw T ! py
DATA 1IN ( i i

# B 15 miGH DURING & WT CONTROLLED WRITE CYCLE,
THE OUTPUT BUFFERS REMAIN IN A MIGH MEPEDANCE STATE IN THIS PEIDD.

TIING MEASUREMENT REFERENCE LEVEL ®2 15 V.

$2Cs-37207

Fig. 3 - Write-cycle timing waveforms (cont'd;.
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CMOS Microprocessors, Memories and Peripherals
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CDWM6264
DATA RETENTION CHARACTERISTICS 21 Ta = 010 70°C; See¢ Fig. 4.
LIMITE
CHARACTERISTIC TEST CORDITIONS ALLTYPES UNITS
MIN. MAX.
e . CE12Vpp-02Vor ,
] <
Minimum Data Retention Voltage Von CE2<02V 2 5.5 v %
; ; 5 Voo =3V, CE1.CE22> 2] 5
Data Retention Quiescent Current !pgDR Voo - 0.2V or CE2 <02V 50 uA
Chip Disabie to Date Retention Time tcom See Fig. 4 0 —_
ns
Recovery to Normal Operation Time ta See Fig 4. “tac .= -

" *tac = Read Cycle Time.

DATA RETENTION WAVEFORM 1 (CE1 CONTROL)

Yoo
Z - TEi2Vyp-02V
il y/z f-x.zv B VA oD / 2y \
DATA RETENTION W VEFORWN 2 (CE2 CONTROL)
1 !
HODE
v
4 Yom 2 2v ;
1}
‘con th —e
- =
ce2
x\‘—\\ oav cE2 502V ey 4
] R Eaan e |

Fig. 4 - Low Voc Jela-retention timing wevelorms.

$2Cw -37208
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LM118/LM218/LM318

—_—
Absolute Maximum Ratings
Supply Voltage *20V
Power Dissipation (Note 1) 500 mW
Differentia! Input Current (Note 2) 10 mA
Input Voltage (Note 3) 15V
Output Short-Circuit Durztion Indefinite
Operating Temperature Range
LM118 —55°C 10 +125°C
LM218 -25°C 10 +85°C
LM318 0°C 10 +70°C
Storage Temperature Range —65°C 10 +150°C
Lead Temperature (Soldering, 10 seconds) 300°C
Electrical Characteristics ot )
LM118/LM218 LmM318 ]
PARAMETER CONDITIONS UNITS
MIN  TYP MAX MIN TYP MAX
Input Otfset Voltage TA=26"C 2 4 4 10 mV
Input Offset Current Ta=25°C 6 50 30 200 nA
Input Bias Cufrent TA=25C 120 250 150 500 nA
Input Resistance TaA=25°C 1 3 §S 3 M
Supply Current Ta=25C 5 8 5 10 mA
Large Signai Voltage Gain TA = 25°C, Vg =215V
VouT =210V, RL > 2kQ 50200 25 | 200 V/mV
Siew Rate [ Ta=25°C, Vg =215V, A, =1 | 50 70 50 70 Vips
Small Signal Bandwidth TA=25°C, Vg =215V 15 i B Rl MHz
Input Offset Voltage 6 15 mV
input Offset Current 100 300 nA
Input Bia: Current 500 750 nA
Supply Current TA =125°C 35 Laud
Large S gnal Voliage Gain Vg = 215V, VouT = 110V L
RLS2kQ 25 20 vimV
Qutput Voltage Swirg Vg =215V, RL=2kQ 121239 2312 - 213 ¥
Input Voitage Range Vg =215V 21).5 *11.5 v &
Common-Mode Rejection Ratio 80 100 70 100 dB
Supply Vo'tage Rejection Ratio 70 80 65 80 d8

Note 1:  The maximum junction temperature-of the LM118 is 150°C, the tM218 is 110°C, anc the LM318 is 110°C. For operating &1 emcy-d
temperatures, devices in the TO-5 package must be derated based or » thermal resistance of 150° C/W, junction 1o ambient, or 45°C/W, junction
10 case. The therma! re: e of the dual-in-line package is 100° C/W, junction to ambient.*

Note 2: The inputs are shunted with back-to-back diodes fo: overvoltage protection. Therefore, excessive current will flow if & differesiisl iaput
voliage in excess of 1V is applied between the inputs unless some limiting resistance is used.

Note 3: For supply voliages less than = 15V, the absolute maximum input voltage is equal 1o the supply voltage.

Note 4: These specifications apply for :5V < Vg <220V and -55°C < T < +125°C,(LM118),-25°C < Ta < 485°C (LM218), and ' C < Ta
< 470°C (LM318B). Also, power supplies must be bypassed with 0 14F disc capacitors.
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Typical Performance Characteristics imig, tm218 e
Input Current Voltage Gain Power Supply Rejection I'"E
200 — 115 100
T | o | T
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OUTPUT SWING (V)

QUTPUT SWING (- V;

Typical Performance Characleristics tmi1s, Lm21s
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OUTPUT IMPEDANCE (1))

OUTPUT SWING (v} UNITY GAIN BANDWIDTH (MHs)

OUTPUT SWING {-V}

Typica! Performance Characteristics wmas (continvea)

Closed Loop Output Impedance
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Auxiliary Circuits

TSirw ene typraatly 150V
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Feediorward Compensation for Greater
inverting Stew Rate?

Otfset Balancing

Typical Applications
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Typical Applications continueq)
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