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Abstract

This circuit board will accept and video signal and will seperate it to display on four
monitors , each one will display in each section of picture

Operation of this circuit is converting from video signal to 8 bit digital form and
sampling it by 10 MHz of pulse for stor in the memory. to display , the data in memory will
be'read and extended to bigger size of bit and ‘converted to be am video signal while adding
video sync together the adventage for this applicatiin is displaging an vedeo signal on the

bigger screen
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A FHLARRIS

w SEMICONDUCTOR

Dacsmber 1363,

CA33718C

CMQOS Video Speed
8-Bit Flash A/D Converter

Features

* CMOS Low Power with SOS Speed (150mW Typ.)
+ Parsiiai Conversion Technique

* 15MHz Sampling Rate (§57ns Conversion Time)

* 3-81t Laiched Tri-Stats Qutput with Overflow Bit
* =1 LSB Accurscy (Typ.)

+ Singles Supply Voltage (4V o 7.5Y)

* 2 Units in Serles Allow $-8lt Output

* 2 Units In Pacrsiled Allow 30MHz Sampling Rate

Applications

* TV Video Digitlzing (IndustrialSecurity/Broadcast)
* High-Speed A/D Conversion

* Ultrasound Slgqanue Anaslysls

Transient Signal Analysls

+ High Enecgy Physics Research

* High Speed Oscliloscope Storage/Display
+ Ganeral Purpose Hybrid ADC3s

* Opticai Charactar Recognition

* Radar Pulse Anaiysls

* Motlon Signature Analysis

* pP Dsta Acquisition Systams

Description

The CA3318C is a CMOS parallef (FLASH) analog-lo-digital
coaverter designed loc applications. demanding toth low

powsr consumptian and high spead digitization, )

The CA3318 ogerales aver a wica full scals nput vowags
range of 4V up lo 7.5V with maximum power consumcticn
depending upon the clock frequency salectad. Whean coar-
ated from 2 5V supply at a clock irequency of 15MHz, the
typical power censumption of the CA3318 is 150mW.

The intrinsic hich conversion rate makss the CA3318 dea.‘ly
suited for digitizng high speed signals. The overfiow bit

makes possible the connection of two of mora CA3318s in

series 0 increasa the resolution of the cenversion system. A
sarias connection of two CA3318s may be used o produce a
9-bit high spead converter. Cparation of two CA2318s in par-
allel doubles the cenversion soeed (i.a.. increases the sam-
pling rats from 15SMHz lo 30MHz).

256 panalieled awuto balanced voltage comparators measure
the input voltage with respect to a xnewn referenca (g xo-
duce the garallel bit outputs in the CA3318.

285 comparalors are raquirsc to quantize all input voicage
lavels in this 8-bit convaner, and the additicnal comparater is
required for the cvariiow bit.

Ordering Information

[am convenrens I

PARTNUMBER | UNEARMTY (INL) | SAMPLING RATE | TEMPERATURE RANGE | PACKAGE
CA3318CE | =1.51L58 | 15MHZ (67ns) —0°C 0 +35°C | 24 Laad Pasiic DIP
CAJ318CM =1.5LS3 15MHZ (67ns) —=0°C lo «85°C 24 taad Plastic SGIC
CA3318C0D 21,5188 1SMHz (67ns) —0°C 0 +85°C 24 Lzad Caramic DIP
Pinout

CA3318C (POIP, COIP, SOIC)
TOP ViEW
(Lss) 1 [1] ~ 24] vyu - (ANA. SUP)
32z z] sum
=[3] =] veer~
2+ (4] EIRE
as 3] =] p
35 5] (1] pHASE
a7 [7] 18] cx
x msg) e 1] [17] V,u- (ANA. GNO)
OVERFLOW [ 9] 6] Ve
14R (1] 1] Vagr-
(OIG. GNDY Vg (1] 14} T2V
(DVQ SUP) Voo (17] [13] ce2

CAUTION: mmmme.meUmmUb«ma.GMdk\q Precadures.

CagwmtﬁHmCorpm 1993
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CA3318C

Functional Block Diagram
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Specifications CA3318C

Absolute Maximum Ratings

Thermal Information

OC Suoply Vokage Range (Vog of Yaur) s e eereenans 0S5Vio 43V Themnal Resistance 3 3.
{Relerancad tn Vgg or Y, - Tarminal, ‘Whichever is More- Coramic CiIP Package......occcnnenn 3TW 119G
Necauva) Plastc CAP PacKag® . cvvvcveaneenns ACW -

Input Voltage Fange Plastc SOICPACKAQ8 . .o o cvevamennn TSOW -
CE2andCal ceiiiieiiaaniannn Via- 05V o Vgg + 05V Maximum Powar Diesipaion. . ... ooeeiiiieiieinenn.. 05T
Clock, Phasa, Ve, Yo Rel........ Via--0.5Vla Vi ++05V  Cperaing Temperating Ranga (T «.-voveneenns “40°C 0 +85°C
Clock, Phasa, Vpep-, ' Ret. ......... Vag 0.5V 10 Vgo +# 0.5V Juncton Tempacaturs
Vite V4 REF, Vagrs o e ececnnnnns Viar 05V Vju- # 75V Cormmic PACKEAQ® - ecvreeennsnnnrsoonens ceereeenn +175°C

Oumt Voltagh RaNge, ... ceeueceenenan Vs - 0.5V to Vpo + 0.5V PLASHC POCKADS . o v cv v evrvanscsionneannnnenaaanes ~150°C
8its 1-8, Overflow (Ouputs Cff) : )

DCINPUICUMBNL .. .oocccacecencacancocasssassancannnns +20mA

Clock, Phasa, CE1, CEZ, V., Sits 1-3, Overfiaw

Qperating Voltage Rangs (Vag of Vy,+)

Recommended V;, + Oparatng Ranga . ......

Recommandad V, , - Operasng Ranga

Storage TeTpPHaaTs [RaTT8 ..o iervsnanas
Load Tamperature (Soldering 10s). ..........

.......

4V Min o 7.5V Max

WSMMMWh'MW&M‘myMMWbWM This is & streex oy reing and coeration
dmwum«wWWWMWhmwmdmwhuw
i

Electrical Specifications At+25°C, V+ = Vog = 5V, Vage+ = 8.4V, Vpgp= = Viu- = Vgg, CLK = 15MHZ,
All Referance Points Adjustad, Unlass Othenvisa Specified.

Ladder impedance:

[ [ ]

PARAMETER | TEST CONDITIONS [ MIN | TYP, [ MAX [ UNTS
SYSTEM PERFORMANCE
Resolution 8 - - 2ax
integrat Unearity Ermrer - - =15 Lsa
Dittarential Linsasity Error - - -] -, 08 L3
Ottsat Errer, Unacjustad Vi = Vog—+ 12158 05 4.5 a4 Lsa
Gain Eor Unadjustad Vix ® Vaget - 12 LS8 15 3 1.5 Lsa
DYNAMIC CHARACTERISTICS
Maximum Input Bandwich {Nota 1) CAZ318C 2.5 5.0 - Mz
Maximum Comversion Speed CLX = Squasre Wave 18 i - MSPS
Signal to Noiss Ratia (SNR) Fgqm 15MHZ, fyy = 100kHZ - 47 - 8
- Rﬂ“éi‘:::‘ Fy = 1SMHZ, fiyy = 4MHZ ! a - o3
Signal to Noise Ratio (SINAD) Fg = 1SMHZ, fyy = 100kHZ - 45 - =)
- AMS Signal Fy= 1SMHZ, fy = 4Mbz - 3s - B
RAMS Noise-+Oistocion
Total Harmonic Distostion, THO Fg = 1SMHZ, 1y = 100kHz - ~8 - o8
. Fg = 15MHZ, [y = 4MHZ - 38 - aBe
Eltective Number of Bits (ENOB) Fg = 1SMHZ, fiy = 100kHZ . 72 - 8its
Fg = 15MHZ, fy = 4MHZ - .55 - - 8its
Qitfersntial Gain Errcr Unadjusted - 2 - %
Difterential Phase Error Unacistad - 1 : <
ANALOG INPUTS
Ful Scale Ranga, Vi and (Vo) - (Vaes) Notes 2, 4 4 - 7 v
Incut Capacitanca, Yy - X - pF
Input CLTent, Vy,, (See Text} Vipe = 5.0V, Vigrr = 5.0V - - is oA
REFERENCE INPUTS
Q

A From CAPS ¥Pert
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Specifications CA3318C

Electrical Specifications At +25°C, Vo r = Vg = 5V, Vagz+ = 8.4V, Vagr- = Vau- = Vg, CLK = 15MHz,
All Relarance Poinls Adjusiad, Uniass Otherwise Specified. (Continuad)

PARAMETEA | TEST CONDITIONS | s | vyp | wmax | umms

OIGITAL INPUTS ©
Low Level Input Vonage, Vo

Cer, cez Nota 4 - - 02Vpg v

Phasa. CLX Nots 4 - - 02v,,,
Hign Lavel Input Voltage, iy

Czl, ce2 Note 4 0.7Veo - v

Phasd. CLKX Note ¢ A7V, - . v
Input Laaxage Current, |, (Except CLK Input Note 3 - =02 25 BA
“Input Capacnianca, C, - 3 - oF
DIGITAL: OUTPUTS
Cugxit Low (Sink) Current Vg = 0.4V 4 10 - mA
Cutpt High (Scurce) Cument -+ Vg = 4.5V -6 - mA
Tr-State,Cutout QH-State Leakage Current, Loy - =02 =5 BA
Cutut Capacitarcs, Cq - S . | oF
TIMING CHARACTERISTICS
Auto Balance Time (g1) - 33 . - | ns
Sampla Tumne ($2) Nots 4 25 - 530 ns
Aparuxe Oslay - 15 - ns
Apartixe Jitsr . 100 - | Bs
Data Vakd Time, Tp Note 4 . sa 85 ns
Oata Hold Time, T Note 4 25 <0 - ns
Cuiput Erable Tima, Tey - 18 - ns
Cuput Cisable Time, Ty - 18 - ns
POWER SUPPLY CHARACTZAISTICS
Devica Clurent {log - |,) (Exciudes lngz) "] Continuous Convarsion (Note 4) : 30 50 | mA

Auto Batancs ($1) - 20 80 | ma
NOTES:

1. A Rhat scate sine wave input of greates than Fo o2 o¢ the specified input bandwidth {(whichever is less) may causs an eroneous coda.
The -3a8 bandwidm for frequancy responsa puposaes is greatsr than 30MHZ.

2 Vi (Full Scale) o Ve should not excead Vi, + + 1.5V for accuracy.

3. The ciock Input ts & CMOS inverter with a SOKN, feedback resistor and may be AC cougled with 1V o minimum scurca.

4. Paramaetsr not tasted, but guaranteed by design or charactsrization.

.. Timing Waveforms

MP, DECOOED DATA IS SHIFTED
CTMPARATOR OATA IS LATCHED 16 OUTPUT STERS

CcLoCX gP(N 19)’
IF PHASE (PIN 19)
S Law

CLOCK IF
PHASE IS HIGH

NS
IS EEID SIS

FIGURE 1. INPUT TO OUTPUT TTMING DIAGRAM

rom CAPS X2en This Matenal Ceoyrnignted By ils Hesvecuve Uanuiaciurer.
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CA3318C

n

Typical Performance Curves

Ipg (MA)
%

|oo (l’l\A)

—

10

Q 10 20 33

Fg (Mrz)

FIGURE 4. DEVICE CURRENT vs SAMPLE FREQUENCY

$.0

Fg = 1SMHz, Fye 1WHx
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&1
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€2

1

6.3

120
1.08
.96
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e.72

QA4S

NON-LIKEAIUYY (LSK)

024
012

038"

FIGURE 8. NON-UNEARITY v SAMPLE FREQUENCY

42 30 20 .18 0 10 20 30 40 50 60 7O W W

TEMPERATURE (*C)

FIGURE 6. ENOB vs TEMPERATURE

NON-LINEARITY (LSB)

__.-——1

[} 3 10 15 0 =
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1} \J
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) \ \
et as ) = 50 7s 100
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FIGURE 5. DEVICE CURRENT vs TEMPERATURE
1.00
F; = 1SMHEZ .
2.50
0.38
et
0.0 INL oot
o P——
0.50
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oNL
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FIGURE 7, NON-UNEARITY vs TEMPERATURE
108 ’_F' » 1SMH2
1.0 ;\
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1.00 P INL
a0 2, \\ :
a0 ( S~
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% 1 z 3 ] s ; 7
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FIGURE 9. NON-LINEARITY vs REFERENCE YOLTAGE
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CA3318C

Typical Performance Curves (Continusd)

0
iy ] ]
7.2 Fg = 15MHT I
Y

g 4

=

™ =

w P
52
L3
44

4.0 s
0.0&51.01.57-025131.5“4.55.0

i ()

FIGURE 10. ENOB vs INPUT FREQUENCY

Pin Descriptions CHIP ENABLE TRUTH TABLE
PIN NAME DESCRIPTION. CEl ce2 81-88 oF
1 81 gt 1 (LS8) Qutpwt Data Bits o 1 Vaid Vaiid
2 82 8k 2 (High = True) 1 1 Tri-Stats Vald
3 83 | 8#3 X 0 Tr-Stals THStae
4 84 g 4 X = Dont Care
5 B85 81 s
& 86 36 Theory of Operation
4 87 8k7 A sequantial paralisl technique is used by the CA3318 con-
8 es 8t 8 (MSB) veriat to obtain s high speed operation. Tha sequancs cox-
9 oF Ovortiow sists of the *Auto-Balance” phass, #1, and the “Sample
Unknown™ phasa, ¢2. (Refar to the circut diagram.) Sach
1
19 3 Refersnca Lacder '/, Polnt convarsion takes one clock cycle”. With the phass control
i Vg Digital Ground (pin 19) high, the *Auto-Balance” (¢1) occurs during the high
12 Yoo Digital Power Suoply, +5V pariod of !he dock cyclc: and the “Sample Unknowst™ (¢2)
13 ce2 T riOtate Cumut Enable Inout, ACHve occurs during the low period of the clock cycle.
Low, See Truth Tabla. 'Thedevbareqkasor\!yasimbpnxsodod:mwnrholcqrd
14. CE?l Tr-State Output Enabia Input Active Qiand&rahcstommqnmdlawpuwdsolmmdod:.
High. Sea Truth Table. During the Auto-Balance® phass, a transmission swich is
15 v Reforenca Vollage Negative Input used to connect each of the first set of 256 commuzating
6 :EF- hg‘ capacitors to their associated lacder reference tap. Those
= L Analog Sonal input 120 voltages wilt be as follows: )
1 Vaa- Anakog Ground
8 oK " Vrap (N) = (N256) Viaer] - (1/512) Vaerl
Clock Inust =[(2N - 1V/512] Vagr
19 PHASE Sampla dock phasa congol lnput.
Whon PHASE Is. low, “Samgle Un- Where:
knowat” ocaurs when the clock Is Jow Vap (n) = rafecencs ladder tap voltage at point n.
and “Auto Balance*® occurs when the v -vohzgsacmsng -to Vaep+
REF gr- o Vaer
cock s high (sae text). N = tap number (1 through 256)
20 ‘8 Relersnca Laddar Midpoin . . .
21 2 ¢ Theoﬂ’xersndeofmaaaoacﬁorsaracomededtosmgie-
Yin Analog Signal lnout stage amplifiers whose outputs are shorted to their inputs By
2 Veert Realeronce Voitage Positive input switches. This balancas the amplifiers at their intrinsic trig
P=] 3,R | Raelersnce Ladder ¥/, Pairt points, which is approximatly (Yaa¥ - Via-y2. The fast sat
24 Voar 3 oV of capacitors naw cnarges {o thew associated tap voitages.

1 fram CAPS Pert
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18C

Al the sama me a sacend sat of commuating cagaciters
and amgcitters is also auto-talanced. Tha talancing ct (e
sacond-staga amplifiar at its ntrasic trip point remaves any
tracking citfarences between the first and sacond amplifisr
stagss. Tha z=ascaded auto-dalance (CAB) technicue, used
hets, incrasasas comparator seasilivity and temperaure
tracking.

In the “Samgzie Unknown” chasa, all ladder tap switches and
comparater shorting switches are opened. At the sama time
Vi is switched {0 ihe first set of commutating capacitors.
Sincs the cthar end of the cagacitors are now looking into an
effectively coen dircuit, any input voltags that differs from the
previous tza voltage will appear as a voltage shift at the
cemparator amplifiers. All comparators that had tap voltages
greater than Vg will oo to a Tigh" state at theic outputs. All
comparators that had tap voltages lower than Vyy wiligoto a
“low” stats.

The status of all these comparator amplifiers is AC coupled
through the second-stage comparator and stored at the end
of this’ pnasa (¢2) by a latching amplifier stage. The fatch
feeds a sacond latching stage, triggered at the and of 91.
This delay alows comparators exra sattling time. The status
of the- comcarators is decodsd by a 256 to 9-bit decoder
array, and e resuits ars clocked into a storage registar at
tha end ot tha next ¢2.

A 3-stage ouifer is usad at the output of the 9 storage regis-
ters which are controlled by two chip-enable signals. CE1
will independanily disabls 81 through 86 whea & is in a high
stata. CE2 will independently disable B1 through B8 and the
OF buffers wnen it is in the low state.

Tg facilitate usage of this devica, 2 phasa control input is pro-
vided whicn can effectively complement the clock as it entars
the chio.

Continucus-Clock Operation

One comokete conversion cycle can be traced hirough the
CA3318 va e following stecs. (Refer to timing diagram.)
With the phiase contral in a “low” stata, the rising edge of the
clock input will start a “samplke® phase. During this entire
“high”™ state of the dock, the comparators will track the input
voltage and the first-stage latches will track the comparator
outputs. At the failing edge of the clock, all 256 comparatar
outputs are captured by the 256 latchas. This ends the "sam-
ple” phass and starts the "auto-balancs” phasa for the com-
parators. During this “fow” stata of the clack, the output of the
latches, settles and is captured by a second row of latches
when the ciock retums high. The second-stage latch output
propagates through the decode array, and a 9-bit code
appears at tha O inputs of the output registers. On the next
falling edge of the clock, this $-bit code is shifted inta the out-
put registers and appears with time delay 1 as valid data at
the outgut o the tri-state drivars. This alsa marks the end of
the next “sample” phasa, thereby repeating the conversioa
process for this next cycla.

Puise-Moaa Oparation

The CA3318 needs two of tha same polarity clock edges o
complata a conversicn cycla: I, for instance, a negative
going clock adga ends sample “N°, then cata "N” will agpaar
akar the naxt negalive going edge. Secauss of this require-
ment. and becauss thera is a maximum samgle Ume of
50Cns (dua la capacitor droap), mast pulse or intermitant
sample applications will raquire double clock pulsing.

If an indefinite stancky state is desired, standby should ba n
auto-balancs, and the aperation would be as in Figure ZA.

If the standby state is known to {ast less than SCCns and low-
ast avaraga power is desired, then cperation cculd be as n
Figure 38. :

Increased Accuracy

In most casas the accuracy of the CA3318 should be suifi-
ciant without any adjustments. In applications whers accu-
racy is of utmost importanca, five adjustments can be made
to obtain bettar accuracy, i.e., offsst trim; gain trim; and /,,
1/, and 3/, point trim.

Ctfsat Teim ;

In general, cHisat corraction can be done in the preamp -
cuitry by introducing a dc shift ta Vi or by the offsat tim of
the op amp. When this is not possible the Ve~ input can ba
adjusted to produce an oifset trim. The theoretical input voit-
aga to produca the first transition is '/, LSB. Tha equation is
as follows:
Vi {0 to 1 transition) = Y/, LSB = '/, (Ype/256)
= Vaer/512

If Vi for the first transition is kess than the theoretical, then a
single-turn 50Q pot ccanected between Vpgg- and ground
will accomgplish the adjustment. Set Vjy to 1/2 LS8 and trim
the pat until the G-to-1 transition occurs.

If Vyy for the first transition is greeter than the theoretical,
then the 50Q pat should ta connected between Vaep- and a
negative voltage of about 2 LSB's. The trim procadure is as
stated previousty.

Gain Trim

In gensral, the gain trim can also be done in the preamp cir-
cuitry by introducing a gain adjustment fo¢ the op amp. Whaea
this is not possible, then a gain adjustment circuit shoud be
made to adjust the refarenca voltage. To perfarm this trim,
Vi should ba sat ta the 255 to overfiow transition. That volit-
age is '/5 LSB less than Vges+ and is calculated as follows:

= Vres(511/512)

To perfonmn the gain trim, first' do the offsst tim and then
apply the required Vyy for the 255 to overfiow transition. Now
adjust Vgep+ until that transition occurs on the outpuls.

From CAPE iPent
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«10Y TO QY 77—
INPUT

NOTE: Bypass Vg l0 arajog GNO near AND with 0.1 caramic
cap. Paris natad snould have low tempenature crift.

FIGURE 11. TYPICAL YOLTAGE REFERENCE SOURCE FOR
ORIVING Vpept INPUT

1/, Point Trims

The '/, 'l and ¥, points on he refsrencs ladder are
broughtombrinearityadius:ingorﬂmeuse(wishasto
create a nonfinear transfer functicn. The '/, points can be
driven by the reference drivers showm (Figure 12) or by 2-K
pots connectsd batween Vags+ and Yagg- The ', (mid-)
point should be sst first by applying an input of 257/512 x
(Vaep) and acjusting for an output changing from 128 to 129.
Similarty the '/, and ¥/, points can be set with inputs ot 129/
512 and 385/512 % (Vagz) and acjusting for counts of 192 t0
193 and 64 to 65. (Note that the points are actually ry 2
and ¥, of fuli scale +1 LS8.)

+10Y TO 430V

V4 REF
{PIN 23)

172 AEF
{PIN 20)

174 REF
{PIN 10)

NOTES:

1. AR Op Amps =7/, CA324E

2. Bypasalreleramapoinst:amloggroundneuWﬁmO.mF

ceramic Cars-

3. Aokt Vpeg, s, thea '/y, 3, and '/, points.

FIGURE 12 TYPtCAL 1/4 POINT DRIVERS FOR ADJUSTING
{INEARITY (USE FOR MAXIMUM LINEARITY)

3-Bit Resolution

To obmin S-bit resolution, two CA3318's can be wired
logether. Necessary ingredients indude an openended lad-
der network, an overflow indicator, tri-state oulputs, and chip-
enabie controts—all of which are availatle on the CA3318.

The first siep ir connecting 3. 8-bit circuil is lo otem-gcla
the laccer natworks, as illusirated in Figure 13. Since N9
absclute rasistance value of each ladcer may vary, axarnal
Irim of the mid-ralerence voltage may ba required.

* The overllow output cf the lower devica now becomas the

ninth bit. Whan # goes high, alt counts must come from the
uppar davica. Whien it goes low, all counts must come from
tha lower device. This is done simply by connecing the
lower overtiow signal ta the CE1 control of the ‘ower A/D
convertar and @ CE2 conual of the upper A/D convertar.
The tri-state outputs of the two davicas (bits 1 through 8) are
naw connected in parallel to complete the cireuitry. Tha com-
glate circuit for a 9-bit A/D converter is shown in Figuce 14,

Grounding/Bypassing

The analog and digital supply grounds of a system should ba
kept separate’ and onty coanected at the A/D. This keeps
digital groung noise cut of the analog data lo be converted.
Raterence drivers, input amps, rafarenca taps, and the V.
supply should bo bypassed at the AD to the analog side cf
the ground. See Figure 15 {or a block diagram of this con-
cept, All capacitors shown should be low impedancs 0.1uF
ceramics and snould be mounted as closs to the A/D as pcs~
sible, If Vuu+ is carived from Vpp. 2 small (10Q resistor cr
inductor and additional filtering (4.7uF tantalum) may te
used to keep digital naise out cf the analog system.

input Loading

The CA3318 ocutputs a current puise to the Vy terminal at
the start of every sample period. This is due to capacitor
charging and switch taeathrough and varies with inout voit-
age and sampiing rate. The signal source must be cagabie
ol recovering from the pulss belore the and of the sample
neriod o guarantee a valid signai for the A/D o convert
Suilable hich speed amplifiers include the HA-5033.
HA-2542; and CA3450. Figure 16 is an axample of an amgi-
fier which recovers fast enough for sampling at 1SMHzZ.

: Output Loading

The CMOS digtal output stage, aithough capable of criving
large loads, will reflect these loads into the local ground. it is
(ecommanded that a local QMOS buffer such 3s
CO74HCS41 E be used lo isolate capacitive loads.

Definitions
Dynamic Performancs Oefinitions

Fast Fourier Transform (FFT) techniques are used o evaluate
the dynamic peciormanca of the converter. A low distorton sine
misappliedtomek\puLRissmpied.andmemes
storedinRAM.Thecataismenuansionnedhlomhequacy
mmmampdntmaxﬁam!ymd!ommme
dynamic of the A0, The sine wave input ta e
partis-O.SdBdomfrolisahbranmeset&cts.
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CA3318C

Signal-to-Noiss (SNR)

SNR is 1o maasured RMS signal 10 RMS noise at 3 spack
fied input and samgling irequancy. The noisa is the AMS
sum of all of the speciral cemponents axcept tha funcamen-
lal and the first five harmenics.

Signal-to-Noisa + Distortlon Ratlo (SINAD)

SINAD is :ne measured AMS signal ta RMS sum of all ather
spectral ccmponents below te Nyguist frequency excluding
oC.

EHective Numbar of Blts (ENCB)

The aHective number of bits (ENQO3) is derived from Me
SINAD data. ENOS is calculatad from:

ENOB = (SINAD - 1.76 + Veoral/6-02
where: Vm = (Q.5d8
Total Harmanic Distortion (THD)

THO is the ratio of the AMS sum of the first 5 harmonic com-
ponients to the AMS value of the measured input signal.

NC

< +5V

o
N
ce2
o s
of 9 B8(Ts
ams — aTs
3 E :
arry : A—
cL — LXK
PH —< pHASE
Yss

+8.4Y REF > Vrer>
»8Y D — VM’
i A
— A
Y
oV TO 6.4V |
1 vu
1Y
MID-POINT
SAV REF ORIVEA Vagr
i Vn.ér‘
= A
o P
Y
-s¥ > VM#
Yanr
| Yrer-
‘ RN i

|

FIGURE 11 USING TWO CA3318s FOR 9-8(T RESOLUTION
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CA3318C

4TuFHOV TANTALUSM |, =
. ——4—< 43V (ARALCSG SUPPLY)
|
= | S Vaar avs — |
- 3t W4 REF U7 2 p—>
4V TO 4.5V
REFIERENCE T T Yaese Y3 p——>
h—)*_-l 1 Vi 3T 4 b—> L
o ! OIGITAL
£ BIT § p—>
OPTK NAL CA? . 12 REF Ay
(SEE
.01uF __._r:' PHASE _am S
sShacE it = o ar? b—os
‘ Yaa- aur 1 p——op
INPUT SIGHAL > {> Y ovF b— |
AMPURIER/BUFFER Vaer 144 REF i¢
ses
(SEE TEXT) A o CEl Vsaf——— 0
= = CE2 Yoo . = =
| CA3318C LT
- TANTALUMSIOV
—i—
-5V (DICITAL SUPPLY) A _ =

FIGURE 14. TYPICAL CIRCUIT CONFIGURATION FOR THE CA3318 WITH NO UNEARIT;Y ADJUST

v
ANP L
TQ
SIGNAL > T\,_ L]y, oumur TRGITAL
SOURCE H/W AEF OCRIVERS SYSTEM
=3 NG
SIGHAL
GRCUNO >—— ¢
i REFERENCE
it TAPS
[__' Vuo Vm
y Vrer |
Yaa- V”
% > e A ¢ T L sesre
? y > OIGITAL
) A X A GROUND
© anAlog * Vaa Yoo
SUPPLIES SUPPLY SUPPLY
FIGURE 15. TYPICAL SYSTEM GROUNDING/BYPASSING
T30
TVP_.
VIDEO
INPUT 750
1oQ 16
A~ AD FLASH
= = INPUT
Fa]
190
110
. . ov TO-1av
NOTE: Grmmdannf;andﬁgmlzyom v 01 = Ay E'r°
“Mlm@m - < R!-‘loﬂ

FIGURE 16. TYPICAL HGH BANDWIOTH AMPUIFIER FOR DRIVING THE CA3318
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CA3318C

TABLE 1. CUTPUT CODE TABLE

. iNPUT VCLTAGE
{NOTE 1) BINARY QUTPUT CODE
Vagr Veer '
CODE §.40V s.12Y MS3 LSS | DECIMAL
DESCARWTION ™ W OF as 37 85 a5 B4 a3 82 81 COUNT

Zsto 0.00 0.00 ] 0 ] 0 0 0 0 0 ] o

1133 0.225 0.02 0 3 ] b 0 0] 0 0 { 1

2188 2.05 0.04 a 0 o 3 ! Q o ' 0 2

- L] . ’ L] .

. L] - L] .

L4 * .' L d »

174 Full Scale 1.60 128 a a 1 o 0 ] e ] ] 54

- L] - *

- L - [ ] L]

L 3 - ® L .
172 Full Scale - 1LS8 | 3.17S 2.54 s 0 1 1 1 1 1 1 1 127
172 Fuil Scale 3.20 236 1 ] 0 9 2 q ] 128
1/2 Full Scale + 1LS3 | 3225 2.58 0 1 0 0 0 ] 0 ] 1 129

- ) - L ] L] L ]

- - . L] -

- - . L)

¥4 Full Scale 4.80 3.84 Q 1 1 0 0 ] 0 ) o 192

- L 4 L) - *

[ 3 - * . L 4

L] . . L] -
Ful Scale - 1 LS8 .35 5.08 aQ 1 1 1 1 1 1 1 0 254
Full Scale 6.375 5.10 0 1 1 1 1 1 1 t 1 255
Over Flaw 6.40 5.12 1 1 1 1 1 1 1 1 t st

NGTE: 1. The voitagas listad abcve ara the idaal centars of aach oUGAT code shown as a functon of its assodiated talarence vortage.

Reducing Power

Most power is consumed wnile in the auto-balance state.
When operating at lowar than 15SMHz dock speed, power
can be reducad by stretching the sample ($2) time. The con-
straints are a minimumn balancs time (41) of 33ns, and a
maximum samola time of 500ns, Longer sampla times cause
droop in the auto-balanca capacitors. Power can also be

reduced in the reference string by swilching the reference on

only during auto-balancs.

Clock input

The Clock and Phase inputs feed buifers referencad ta V. +
and Vju-. Phase should ba tied to one of thase two poten-
tials, whila the clock (if OC couolad) should be driven at laast
from 0.2 10 0.7 X (Vau+ - Vaa-)- The clock may alsa ba AC
coupled with at least a 1 Vp_o swing. This allows TTL drive
levais or 5V QMOS levels wnen V,,+ is greater than 5V.

< from CAPS YPert
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Semiconductor

General Description

The LM1881 Video sync saparator axtracts Uming informae-
Son inciuging composite and vertical syne, burst/back poceh
Sming, and add/ even fieid information lrom standard nega-
e going syne NTSC, PALY, ana SECAM weo signals with
ampiiudas trom 0.5V o 2V p-p. The integrated circut is also
capadie ot prowEog sync saparation for non-standard, fast
of hOrReAtal rate vaeo sgnais. The vertcal outout is pro-
Zuced on tNe nsing edge of the first serration in e vervcal
NC Denoc. A delau verdcal outout IS proouced after a
ume delay X ine (sing 50ge Mmentoned above does not oc-
cur wnin (Ne axterrally set Gelay period, such as might be
the case lof 1 non-standard vo20 signal,

LM1881}Video Sync Separator

Features

¥ AC coupled composite mput signal

> 10 k(2 input redistance

® <10 mA power JLOOlY oran cuent

x Cameosits sync and verscal oulouls

u Oda/even Seid outcul

® Burst gata/back dorcn sutput

& Horizontal scan rates @ 150 kHz

¥ SZge liggered vertical autput

u Ceolault friggered vertical oumut for non-stardard ideo
signal (video games-hovme comouters) :

Cannection Diagram

LM1381N !
coupasite : Yoz
SYNC SUTPUT 1 § P——) =TV
9.1 uF -
cousonTe
vieto eu1 ————— 2 7 il N p
vexreat
O——— e
STRE SUIrT 3 ¢ bt
(F-11:1
. RST/BCL POSCH
ST
r 3 wNiPyT

YI0K0 msuT

. T T T T
OMPOSITE
o § i rrrriitannn
VRO oy . s ! ! !
sOC curmT | ] | ] i
1 | . 1] .
200/EY04
oursyr -
NAVeTSS-1
Order Number LM1Z81M or LM 138N
Sae NS Package Number MOSA or NOSE
*PAL rt tma rotery 0 & w “Phase W Lne”, 3rd Aot © Programemacee Arey Lo,
120

=3 uatanar gwanies Sy

'3 Agcaecive vanulnCiure!
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MW 553.122 937901y 59T mm NSCL
Absolute Maximum Ratings
1t MiStary/Aerdacace spccilied devices are required, Storage Tamoerature Ringe —~35'Ctlo +150°C
please ccentact ihe Natlonal "Semiconductor Saies 2SO0 Susceotivisty (Nate 2) 2xv
Qlllce/0lstnoutors for availabiity and soecifications. Soldenng latarmabon
Suooly Voitage tEad Oual-ln-Ura Package (10 sac.) s0C
inoit Votage IVeo (Yoo = 5V Smag Quttne Package :
. 8Vep (Mo 2 any Vapor Phasa (30 sac.) 218°C

Cutput Siok Currents: Fas 1, 2, 5 SmA Intraced (15 sec) asc
Oupit Sek Cuarenc Fn 7 2mA S30 AN-150 “Surlace Mounting Methods and thewr Effect on

L Product Rakiatility™ ‘or cther methods of soidering surface
Package Crsioason (Note 1) 1100 mw L devicas,
Cperating Temparature Range oC - 70C

Electrical Characteristics
Yoo = SViRset = 680 k(1; Ty, = 25°C; Uniess ctherwise soociied

r-.-ne-dﬂc'cm.mnm
Rate = £50 SracaouDidy sl Beet T “Marn doxty madel. 100 F dachemyad Trougn 4 1 § M rewsor,
Rote X Trocan we X Ty = Z5°C 203 (a0resant the memt Ik edy Carmrmene rarm,
Nete & Tasimd Lirws 4 Guarariess 10 Auscreit AOCK, (Aesrage Cutgomng Cumity Levedl, .
mkﬂmmmnmmmwmmiﬁwmmamwm
me&u‘wmhmnmmmmm wy o on (Prm 1, L, S, a3 1) 13 e Aegr pn (PRa 6).
mk&qmmmmdmmuwmummm

Tested Cesign Units
Parameter Condltions TP | UmitNote3) | Limit (Note 4} | (Umitsy
Supoly Currert Cutouts at Logic 1 Voo = SV 32 10 MAmRX
Voo =~ 12V 5 12 mAmax
OC irout Yorage Fn2 13 Vrmin
15
.8 Vimax
input Threshold Yormge Note S 55 mVrmin
70
as mVerex
Inpag Olschasge Curtent PaZvy =2V " 8 } #AMN
18 [ pAMmax
Input Clamp Charge Cuterk | Ha 2:Viy = 1V 08 02 | mAmi
Aszr Pin Refersncs Vertage Pad:Note § 1.10 ey
1.22
1.3§ Ymax
Comoosite Sync. 3 Verscal QuT = 40 pA Voo = SV 45 40, Vmn
Quiputs Logic 1 Ve = 12V 110 VYmin
lour = 1.6mA Ve = SV 35 2 Yren
Logic t Yep = 12Y 10.0 Veiny
Surst Gate & Cdd/ Even lout = 40 pA; Voo = 5V 45 4“0 Vemin
Cutputs Logic § ! Yoo = 12V 11.0 Vrosn
Coemoosite Sync, Cuiout our = ~1.6mA; Logic &; Pin 1 02 0.8 Ymax
Vertical Sync. Outout lour = —1.6 MA: Logic 0: Fn 3 0.2 0.4 ] Ymax
Burst Gate Output lur = ~1.8mA; Logic 0; #n S 92 as | Yrnax
Odd/Even Outut our = —1.8mA: Logic 0-Fin 7 02 o8 i Ymax
Vertical Syne Widih 0 150 asrren
300 pama
Burst Gats Width 27k trom Ain 5 10 Ve ) 25 psmin
4.7 psmme
Yertical Celast Tyme Nate 7 &5 2 BT
S0 frE-., -3
Note 1z For n e

Aot I5°C, IV etwow masmt b Garmard based on & 150°C 1 rCson ad s Pomrreal
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Application Nates

The LIM1331 3 295.6nea 10 ainp tne synchronization signals
from CCMOCSite Wato sources tnal sre n, of siilar i, the
N.T.S.C formal Inout signais with positve oclarity videa fin-
Geasing sigral voitage sgrufies rcraanng scane bright-
") from A3V (o) 10 2V (>¢) can e accommodaled.
The LM 1831 soarates from a singe sucply voltage between
5V OC ana 12V OC. The oniy requrrss extemal componants
D435 pOwar SUCOrY and 30t CrTant decouphng are the -
put caping cacacior wnd 2 single resisor thal setx intomel
Cutent jovels, aiowng e U1381 m be adiusied for
sourcs 3gealt with 3na scan frecuencias dilfsdng from
15734 -z, Four major sync signals are available frcm the
UQ comoonts sync incudng both horzontal and verteal
acin Uming indormalions a verticsl syne puise; & bucst gats
of back porch ciamg puise: and an 0dd/ even outpul. The
0ad/ evan ouIxR tevel identiies winch videa field ol an inter-
aC8d video sowrca it oresant at the input. The outputs lrom
the LM1331 can be used 0 Jendock videa camera/VTR
tignals with oraphics sourcas, pravide identfication of video
Belcz lor memorny storage, (6Caver SLOessed of Contami-
asled sync siorets, and pravide tmng references lor the
axtraction of coded or uncoded data on specific video scan
fnes.
Tomuﬂmnwrmmmmnug
hlfypodﬁwtdzlhumm‘d.rdutoﬁ'wiz(l-c)
mm:mmmmemmmm
e end of one Sald trough the beginning of the next feld.
COMPOSITE SYNC QUTPUT

The composike sync.outout, Figure 2(t). 13 simoly 3 regeo—
duction of the signal wavelom Delow e ComPOite Video
Slack level, wetth the video camotstsly removed. This i3 ob-
2ined by ctamging the video signel tync tios to 1.5V OC st

,mzmm-mwwwmmmm

veitage 10 sirig e sync signal, which is thea bultered ot
Pin 1, The threehold sepecation from the damped sync tp i
nmnhalymmvwidwnmm:lutnnﬁiﬂmiw
ievdofO.SV!_p-o).mocnppinghvdhcbsololhehdhzy
pohtonhempwbom\pihnc(mbymcdashed
hoonF‘wvzw).TNsMWSmhhdopm-
Mdmciqﬂmp&dquwouo.luaﬂlp-p)hu&
the clioping level ocours at 11% of the sync pulse amoi~
Mo.ThdwginngoﬂhomﬂMcap&dbr's
o.lm&mmd'sa\avcanmisodynp&rwi-
calty. This alows relatively smal cacecior values to be
U‘Od—ﬂ.lpFi:gmtymca’Nmr\dod.

Normally Tie signal sourcs loe the LM 1831 is assumed to be
deanandrdaﬂv-ﬂym'eehoo.bmwmmmynm
w%mmﬁthrwvideom
chroma comoonents tn extend below the biack level rafer-
mmmmnmm-mmmmm
st Bwoughaux The vertical blanking period 30 that the burst
sctually aopews on the sync tips for trse ine periods n-
studolnuod:anAd‘mcormodanmmcm
bamttodhanm-sambymmmaim:b-
w.wmmmmaw.wnn.-
mnrmhmmmmwnsiofm
tor 10 ground will form a low pass fter with & comer fre-
Quancy of SO0 Iz Thie bandwidth is more Bian sulficent to
mnmmmmo«mnmmuv
Mm«hmwmuanowwm
18 da.mwkmmomw&nsm
Mﬂa&ofnbiw:wc.bmwdwih
Mmmmwmwmw

L2 =¥ NSC)

om Setween 40 r3 10 as much as 200 As due to thia filter,
TNs much celay wil not usualy be significant dut it coes
Sontnbuie 1o v SynC Calay procuced by any adcltional sigs
nal processing, Snce e onginsl video may siso urcerso
procosang, (e nead for ime calay comecion wil capena
o0 the tolal system, not a3t the sync stripper.

YERTICAL SYNC OUTPUT

A vertical sync ouput is derved by iternaily inteqgrating the
composits sync wavelorm (Foure J). To understand the
generation of Na verncal sync puisa, reter 1o tha lower left
hand saction Figure J. Note tal there ara two comparators
In the sacton. Cne comosrator has an intemaily generated
¥oitage /eleranca called Vy going 1o one of its inguts. The
other compernaior has an inlemally genaraled votage reler-
1nce calied Y3 Gaing 10 one of s inputs. 3otn comparators
hmlcmvnonkmumm&mmﬂq
rom the intanal nlogralor. The intemat Intagrator is used
for integrasing the compostte sync signal. This sigral comes
om the input side of the comoosta sync buller and are
positive going sync pulsas. The capacitor 1o the integrater
i intemal to the UA1881. The capacitte charge curent ie
3ol by the value of the extamal reeisior Rye,. THe outond of
he integrator i3 going 10 be & & low voltage durrg the
mwmmmmum”«y
short time 1o chergs the capaditor, which is curing the bod-
okl e period. The ecuaization suises will keeg he
Uit voltage of the inlegratlor al about the same level,
below the V¢, Ouring the vartical sync pedod the natow
Qong positve puises shown in Frgure 2 is called the sama-
Son pulse. The wide neqative portion of the vertical syrc
pariod & caled ina vertical sync pulse. Al the start of the
vertical sync paricd, dejore the firsl Seaation pulse ocaurs,
e integralor now charges the capacitor © & much higher
voltage. Al the first serration pulse 'he integraior outowt
shouid be between V; and Vz. This would give ¢ high level
1t the outpd of the comparator with Vy a3 ane of its inputs.
This high ks ciocked inta the "T™ fSp-flop by the talling edge
of the semation puise {remember the sync signal is ivertad
in this secson of e LM1881). The "Q™ output of the “D~
Hp-fop goec. thvough the OR cate, and ssts the R/S Sp-
floo. The cutput of the A/S fio-flop enadles the internal
ascilaior and also clocks the QDO/EVEN "0~ fip-fop. The
QOD/EVEN field puisa oparation is coverad in the next sec-
tion, The outout of the oscillator goes to & Gwvide by 8 circuit,
st r29atting the R/S flio-flop after 8 cycles of he oscille-
tor. The frequency of he cacllator is established by tha
intemal capadicr gong 1o the czclaior and the extemal
Ros Tha “TF cutps of the R/S fio-foo goes to pin 3 and is
ihe actunl vertcal syne cutpest of the LUL1881, By clocking
m‘U‘Walm‘mﬂdw&ummm
Mg at 1w vertical 3yNC OUtPUt DuUles siarts at his poit
n 6me and lasts lor eight cycles of the intemal ascillaser as
showm in Fgure 2,

How Ry aifacts Tie integrator and the intemal oscilator &
hown under the Typical Perlommance Characierisées. The
frst graph s "Ry, Yelue Selecsion vs Verseal Semason
Pules-Seperstion™. For this graph to be veiid, the verteal
N pulse snould last for at teast 5% cf the hozontal hait
ine (47% of 3 full horizontal ine), A vertical sync puise from
a7y standard ‘thould meat Mhis requirement: botn NTSC and
PAL do meet Uhis requrement (the seration pulse is the
remainder ol the pedod, 10% o 15% of the Morzonmal
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FIGURE 2. (2) Composite Yideo; (b) Composite Sync; {c) Vorteal Output Puise;
{d) Odd/Evan Fleid index; (¢) Burst Qsta/Back Porch Clamp
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Application Notes icounwea

=at linel. Remamoer ris Dume 3 2 dositive Duse 3t s
ategracor Ixx negative W FGurs 2. This grach snows how
ong & takes the integrator ‘o cnarge its intamal cadacitor
100ve Vy,

MTH Ao 100 farge the sharging current of the integratcr
=il b 100 small ‘o snarga T cacactor above Yy, Twus
Dors will b no vertical synch ouTut pDuUise. As mentioned
ove, Ry, also sets the frequercy of Ihe inlevnal csctator.
1 Do ascalater runs oo fast its eght cydes wil ta shorter
han he vertcal sync portion gl the compoaite sync. Under
His condiion anather vertcal sync puiss can be generated
on ona of the later semation pulsas alter the divide by 3
draut resets the R/S fio-flop, The first graph alsa snows

S wd -t

EasnmedLIL B S S

Syrc Ceiay Time vs AT jraon o seiect he necessary
Faat D Give the cascod delay ima lor the vertcal sync out-

put signal, f a second puise is undesirable, thea check e

| “Mertcal Pulse 'Width vs A" sraoh to make swe the vert-

¢ e minimom Py, necessary 1 pravent a double vertical |
. 8330mMing that the sorration puises last for only tree -

uise,

A horizontal Rne periods (six sematon pulses for NTSCL
The actual putse width of the vertical sync pulse is shown in
e “Vertical Puise Wicth va fl,4,” sraph Using NTSC as an
sampla, (03 396 how these two graphs relate 1o sach ot
or. The Horizontal line s 64 ;19 long, of 32 us lor & hotzon-
al half tine. Now round tnis off 10 30 s In the "Ry, Yakie

H Sdoc:mv:VorﬁalSunﬂmPu!uScpnnﬂon graph the

AT (96300 valLe for 30 us serabon pulse ssparation
s sbout 550 kil Gong o tre "Yertical Puise Width vs Ryy”
71Ph 0ne can e hat 550 k(1 gives a vertical puise wicth
of about 180 pg, the total bme fof the vertical sync peried of
NTSC (3 horizontal Snes), A 530 k0 will st the intemal
oscilator 10 & {raquency such Lhat eight cycles gves a tme
ol 180 us, just Jong enough to prevent & double verscsl
SYNC puise at the vertices sync cutxt of the LM1EST.

™o LM1881 aizo generstes a celfauit vertical sync puise

. when he vertical syne period is unusually long end has no

sacration pulses. With & very iong verical sync time the inle-
Fulor has ime Yo cherge its intemal capaciler abave the
yoRage level Vo, Sinca there is no {aling edge at the end of
1 sarration puice lg clock the “T” flip-floo, the only high
tignal going 1o the OR gats is from the deleut comparalor
wnen oput of the integrator raaches Vo, At this §me the
R/Sﬂ-p-llopuloqglodbytfndchuﬂwlw sarvng
e vertical tync pulse at oin 3 of the LM1881. If the defauit
rerical sync parod ends defore (he end of the input vertcal
5NC penad, then the faling sdge of the vertical sync (posi-
e puise 2t the “TU* fp-flop) wil cock the high cutput from
“a comparator with Vi ax & relecence Input. This wel reuig-
% the osailslor, genersing a second vertical sync outout

‘ ise. The “Verical Cetauit Sync Colay Time ve R,

#3100 shows N relatonship between e Ay, valus and
T4 deiny time from the stast of the vertical sync pediod be-
‘ore the celaukt vertical syre puise s genevated. Using the
NTSC examocle agan e smaltest resistor for R, & 500
memdoumdMslmsops.mm
nger hen the 30 us serration puise spdong.

A common question is how csn one calculate the required
gt With & video Uming stancard thet has no seration puls-

. & during the vertical Blanking, If the defauft vertcal sync ls
- 0 b6 usod this is & very easy Lasic Use the “Verdcal Cefauit

S8l oumut pulse wil axtend Seyond the and of the inowt
vorical sync paviod. In moat systems the snd of tha vertcal
sync pencd may be very accurata. ln s case the prelamed
da39n may be 3 start e vertical sync puise at the end of
he vestical sync period, simdar 1o starting the vertical sync
puisa alter he frst serration puise, A VGA standard ia lo be
wsed a3 an example o show how this is done. In ts san-
2ard 2 horizontal line is 32 us long. The vertical sync pedod
& wa hotizontal Inos long, of 64 w3 The vertical default
fync delay ime must be longer than e verical sync per-
o of 64 ps In this case Ry, must ba larger than 680 k(.
Rygp musst 160 e smeil encugh for the outout of the intagra-
tor 13 reach V) belors the end of the vertical period of the
inprt puise, The first graph can ba used 1o confem that Ay
s smak encugh lor the intsgrator, Instead cf using the vest-
cal serration puise separation, uss the aciml puise width of
e vertical sync period, of 64 ps in this example. This grach
is fneer, meanng Nat 2 value as large as 2.7 Ml can be

uted fof Ay (wice the value as the maximum at 30 ps). .

Oua 5 leakage curents it is advicable W keep Uve value of
Ry Under 2.0 M. i this example a value of 1.0 MQ is
selectnd, well 3bove the minicrum of 680 kN1, With this vaiue
for R,y ha pulss wath of the ventical sync output pulse of
e LM1381 & about 240 ps.

OOO/EVEN FIELD PULSE

An unusual featre of LM 1881 is an cutput level from Pin 7
Tt identfics the woeo feld gresent at ihe rpul ‘o the

UM1281, This can be usaful in Irame memory storage appit- -

catone o In sxwacing test signals that ocour only in alter-
nate fislda. For a compasite video signel that Is interlaced,
one of the two fislds that make up esch video frame of
pictire must have a hall hoczontal scan Gns pedod at the
end of tha vericsl scan—l.e, at the bottom of the picture,
This & called the “odd fsld" o¢ “field 1”. The "sven flaid™
or “fleld 27 has a comolets horizontal scan Sne at the end of
e fiald. An odd fiedd starts on the leading edge of the first
squalizing puise, wheceas the sven field startz on the lead-
ng edge of the second equaizing pulss of the vertical re-
Tece intervel Figure 2(1) shows the end cl the oven fieid
and the stant of the odd fiekd.

To detect tha odd/even flskis the LI41881 again integrates
he compodila sync wavelorm (Figure J). A capaditor i3
chwsged duning the poried batween sync sutses and dis.
charged whon the sync puise I3 presanl The pedod be-
twean normat honzantel sync pulses is enough to allow the
capacitor voltage to reach & Uwashold level of 4 comparator
Tat clears & fipflop wnich is also being clocked by the sync
yeavelfoam. Whaen the verdcal Imtarval ia reached, the shorter
imtsgration ime.between equaizing pulses prevents lhis
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3vesroid rom Seing reached and the Q Jutout o e Mip-
ficp is toggled wwm sacn squalizing suise. Sincs the nalf ine
Pen0d 3L e and cf the 2dd fisd wil have the same sioct
a2 20 SQualizing puise geriod, N2 G outout wil have a SHer-
ot polanty on succeiwve felds. Thus by comoenng the Q
polamy wih 3 vardcal output Jutse, an oad/oven feid in-
dax 3 generated. Pin 7 romains low cuing the aven fieid
and hign durng the odd Sald.

BURST/BACXPORCH OUTPUT PULSE

1 a comoaite video signal, e chroma burst is located on
e tackporcn o e horizontal tlanking pedod. This paciod,
appronmately 4.3 x1 }ong, is aiso the black Jevel relerence
for the wosequent vidéa 1can ine, The (M16881 generates
4 puise al Pn 5 Tt can be used ather 1o relieve Me civo-
ma Burst from e compasite video signal (Thus providng &
wbcarser synchronizing signal) or as a clamp for the OC
restorstion of e video wavelonmn. This output is cblained
simply by charging an intamal capacitor starting on the traite
ing ecge of the horizontal sync puses. Smultaneously the
outowt of P 3 s pusled law and heid undl the cagaciler
charge crcut mes oul—4 s laler, A shorter outout burst
gals cxisa can be derived by Gtferentialing the burst cutput
using a sedes CR nedwark, This may be necestary n appi-
cationa which receare hign horizontal scan ratss in combing-
%on with normad (50~120 Hz) vertical scan rales,
APPULICATIONS

Apart rom exzacting & comocsie sync signal iree of video
informadon, the LM 1531 ourcuts allow a numoder of interast
ing acowcations 1o oo deveicoed. As mentoned above, Te
burst gate/bacxporenrdamo pulsa allows OC resteration of
e orginal vioeo wavelorm for dsplay or remoduistion o

. an R.F. carrier, and retieval of te color burst for color syn-

chronizaton and decoding mlo A.G.8. componeats. For
frame memory storuge appécalions, the odd/even field lav-
o ailows identficason of he topropriste field ensuring the
comect read br write sequence. The vartical culse output is
particularty usakd since i begins al 2 precise me—ihe ris-
ing edge of the first vertical saration N M syne wavelonm.
This means that incrvidual fnes within the verical banking
pericd (of anywhere in the aciive scan fina pariod) can easi-
i te sxtracted by counting the recuired number of tran-
sitions in the comooaite sync wavsfonn foliowing the start of
he vertical outtad puise,

The vertical blankong intervat & proving pooutar as a means
10 TSIt a4t winch will not 2009ef on 8 normsl TLV, re-
Caiver screan. Cala can bs insarted beginning with Ena 10
(the first harizontal scan §ns on which e color burst ao-
pears) Twougn o ine 21. Ussuly ines 10 inrougn 13 are
Nat uead wiich loaves knes 14 tyough 21 for insertng sig-
nalz, winch may be ddlerent from field to flakd. In e U.S.,
line 19 s normuady reserved for & vertical interval referenca

=
| %¢
m
1.

signal (VIRS) and line 21 is ressrved lor Ciosed caption data
W the naanng imcawad. The remaining s are used it a
number tf ways. Lines 17 and 13 are fraquently used dunng
studio processng o add and Jelate verical interval tast
signals (YIT3) wrvie nes 14 hrough 13 and ling 20 can b
used lor Videoww/Telotaxt Zata. Seversl insttudons are
2rocosing to Tansmit financial date on ins 17 and canie
Trstems use the avaladle lines in the vertical interval o
sord decocing dala lor descrambler tarminals,

Since the vectcal cuut pulse Yom e LM1881 coinacas
with (ha leading ecge of e {rst verical sewadon, sxtsen
Posilive or negative transitions Ix1er will be tha start of Ine
14 0 either fiald. Al his point simple counters can be used
% select the desved na(s) for insearson or delaton of data,

YIDEO LINE SELECTOR

The cicctit in Fgure 4 puts ot a single video line accordng
D he dinary coded information appiied o bne select bils
S0-07. A ine i selectod by addng two to Uhe desired ine
LMD, convertng 1 4 binary equivalent ard acplying the
result 10 s Ina islect nputs. The fallng ecge of e
LM1831°s vertical pulse & usad o loed he appropriate
nusmber intD the counters (MIM74C193N) and to set & start
courd Latch using twa NAND gates. Comoosite sync tran-.
2oL 208 counted ueing the dorow out of the desired num.
bor of countsre, The final borrow oA puise it usad to wn on
e snalog swilch (CO40588C) during the cesired tine, The
taling edga of this signal also resats ha start count latch,
Srerecy lerminaling the counting, ‘
The crcuit, as shown, will rovice 8 single line output for
sacn fsld in an Nnlenaced video system (television) o a
single ne output in sach frame for a non-interlaced video
system (computer monior), When & particular fine in only
one feld of an inleraced video Signel s desirad, *he cad/
wven flald index output must De used inatead cf the vertical
output pulse (invert the field ndax output o select the odd
fiald). A single counter it necdad lor setecting lines 3 to 14;
w0 counters 2re neaded lor salecting Enee 15 1o 253; snd
res counters will work for up 1o 2046 Enes. An outpas Sulf-
or 13 required Yo drive Jow impecance icade,

MULTIPLE CONTIGUOUS YIDEO LINE

SELECTOR WITH BLACK LEVEL RESTORATION

The clrcut In Fgure 5 will sslact a number of adiowing Snes
starting with the kne ssiected as in the previous axamphe.
Additonal counters can be added as cescribed Sreviously
for either higher staring fine numbers ot an increased num-
ber of contguous cutout llnes. The back porch pulse output
of the LM 1281 ks usad 'a gale 0 vidso input’s black Sevel
Twough a low pass fRec (10 kN2, 10 wF) providing black lavel
restoration at the video oupt when the cutrt sedected
na(s) is not bewy gatad twough,
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DACO0800/DAC0801/DAC0B02

National

Semiconducor

i

DAC0800/DAC0801/DAC0802 8-Bit Digital-to-Analog

Converters

General Description

The DACOA8C0 senes are monalithic 8-bit hign-speed cur-
rent-output digital-to-analog converters (DAC) leaturing typi-
cal setling times of 100 ns. ‘Whan used as a multiplying
DAC, monotonic performance over a 40 to 1 relerencs cur-

The DA

Co8G0, DACC802, OACGéOC_C. DAC32301C and
OAC0802C are a diract replacement for the 0AFJ<38. [s¥.XoH
08A, DAC-C8C. DAC-I8E apd' DAC-03H, respectively.

rent range is possible. The DACO800 series also features Features ) :
high comaliance camplementary cumrent outputs to sllow a Fast setting output current 100 n¢
differential output voitages of 20 Vp-o with simple resistor o Zull scale arror -1458
loads as shown in Figure 1. The reference-to-uil-scale cur- o oo oo over temperatura o 0.1%
rent matching of beder than = 1 LSB eliminates the need for ! o . pe . =~ .
full-scale trims in most apglicatons while the nonlinearies ™ F':’" scale curent f’"ﬁ =10 ppm/‘C it
of befter than +0.1% over temperature minimizes systam ' High oumut caomgpliance —10Vta +18Y
error accumuiations. u Complementary current outguts '
The noise immune inputs of the DACO800 saries will acceot ¥ interface dirsctly with TTL, CMOS, PMOS and others
TTL levels with the ‘ogic thresnald pin, Vic. grounded. @ 2 quadrant wide range multiglying capaoility
Changing the Vi ¢ potential wiil ailow direct interface to oth-  w 'Wide power supply range | *4,5V io'=18V
er logic families. Ths performance and characteristicsofthe = Low power consumption 33 mW at =5V
device are essemtially unchanged cver the full=4. 5V tc 2 Low cost .
= 18V power supply range; power dissipation is only 33 mw
with =5V supplies and is independent of the logic input
states.
Typical Applications
fov
JUGITAL inPUTS
1!! ‘
3132 13 M 38 a6 17 n
ioe 108
AN 177 row
k1]
-9 “ I —0
0ACILOL Yoyt 10 28 Yoo
h
wa—- 15
vo
Ol-}: }J LL_I{.,- ‘ouf
V iﬂl of
TL/HE836-1 !
FIGURE 1. £20 Vp:p Qutput Ofgital-to-Analog Converter (Note 4)
Ordering Information
Numbae
Non-Linearity Temperature Qrder Numbarxs
Range J Paci(aga (J164)° |  NPackage (N18A)° SO Package (M16A)
=0.1% FS —55°C < T4 < =125°C| DACo0802LI I DAC-08AQ '
=0.1% FS 'C & Ta s —70°C OAC0802LCJ DAC-08HQ | DAC0802LCN | DAC-08HP DACT802LCM
=0.19% FS —SS‘C S Tx < +125°C | DACOS00L) | DACO8Q
=0.13% FS C < Ta < +70°C OACOBOOLCJI DAC-C8EQ | DACC800LCN | DAC-0BEP DACI800LCM
=0.38% FS "'C £ Ta < +70°C DAC0801LCI | 0DAC-08CQO DACO801LCN | DAC08CP DACUSQ1LCM

"Devces mzy be oraered Uy Usng enher order aumoer.,

3-6



Absolute Maximum Ratings wote 1)

if Military/Aerospace specified devices are required,
nlaasa contact the Natonat Semiconductor Sales
Otice/Distributars for availability and specificatians.
Suoply Voltaga (VY = = ¥ ~) =18V ecrisv

Lead Temp. {Scidenng, i0 seconas}

Paower Cissioaticn (Ncta 2) 500 mwW
Raterence Ingut Citferential Voltage

(V14 to V13) Y=levVT
Referenca Input Common-Mode Range

(V14,V15) Y-toV¥r
Relerencs Ingut Current SmA
Logic Inputs V= to V-~ plus 36V
Analog Current Cutcuts (Vg — = —15V) 425 mA
E£SD Suscentibitity {(iNcte 3) 80V

Slorage Tempsrature

Electrical CharacteristiCs Tne toliowing specifications apply for Vs =

-35"Clo +130°C

Dual-!n-Line #ackage (clastic) 230°C
Dual-in-Uine 7ackag2 (ceramic) 3CoC
Surface Mcunt Packaga
VYagor Phasa {50 seconas) 215°C
Infrared {15 saccnds) 22¢c°C

Operating Conditions Note 1

Min Max Units
Temperatura (T4)
DacCgso2L —-55 +125 *C
CACCT800L —-55 +125 C
DACJ800LC o} +70 C
DACD801LC 0 +70 *‘C
DACO802LC 0 +70 'C

Tuax unless otherwisa soacified. Qutput characteristics refer 1o both lgyt and loyt.

215V, lger = 2mAand Tiyy £ Ta <

20800Va/10809VA/00800VA

DACD802L/ DACO0800L/ :
Symbeol Parameter Conditions DACO802L.C DACO800LE DACI3GILC | e
Min | Typ | Max!Min| Typ | Max | Min| Typ | Max
es0luton 33 3 3 3 3 3 3 3 3 Sils
Monotonicity 3 ) 3 3 3 8,1 3 E 8 EBits
Nonlinearity £0.1 =2.19 =0.38] *FS
Y Setting Time To =14 LS8, All ils Switched 100 | 135 160 | 150 ns
“ON" of “OFF", T4 =25°C
DACS28GOL 160 | 13 ns
DACO8COLC 100 | 150 ns
PLH, Propagation Celay Ta=25C
PHL Each Bit 35 | 60 s 60 35 60 | -ns
All Bits Swnchved as 80 35 80 35 60 | ns
iCles  IFull Scale Temocs =10 | =50 T =50 1 =10 | =30 lcom/°C
Joc Gulput Voltage Comptliance|Full Scate Currant Change ~10 18 |—10 18 |-~ 10| I 181 Vv
<4 LS8, Rayr> 20 M Typ |
‘zgy Full Scate Current Vags = 10,000V, R14=5.000 k| 1.984 1.992 12.0C0| 1.94| 1.99 | 2.04 l 1.94] 199 | 204} mA
R15§=5.000 kN, T4 =25C i
5 i Full Scale Symmetry less —lesa =0.5| =40 =1 | =80 =2 | =181 pA
7s j Zero Scale Curent ! 0.1 | 10 0.2 | 20 02 | 40 | wA
‘tsa Cutput Currert Range V== =5V 0] 202110 20} 210 20| 21 mA
) - = -3V 1o —18V o | 20 42] 0] 20| «2]| 0} 20| 42| ma
Logic Input Lavets
e Logic “0" Vig=0V 2.8 0.8 0.8 v
Yy Logic ~*1° 2.0 2.0 2.0 v
Logic Input Current Vic=0ov
W Logic 0% ~10VS VNS +0.8V —-20{-10 ~20| —10 -20| =10 pA
ly Logic 1" 2VSVins + 18V .. |o.002| 10 0.002] 10 0.002| 10 | pA
g i Logic Input Swing VY= =—15V -10 18 |—-10 ! 18 |-10} 8t v
i Jlogic Thresnoid Rangs  [Vg= £15V, -10 1 13.5]-10 135 | =10 j1asi v
s Relorence Bias Current | ! -1.0] ~3.0l -1.0} -3.0 -1.0] =300 pA
/dt Raference inout Slew Rate | (Fgure 12} 40| 8.0 | 40| 80 40} 80 | ! mAZus
?SSley . | Power Suogly Sensitivity  |4.5VEV+ €18V 0.0001] 0.01 | 0.0001| 0.01 0.0001] 0.01 | %/%
?SSleg - ~45VEV— £ 18V o.ooo1| 0.01 l 0.0001| 0.01 0.0001} 001 | %/%
lpge= 1mMA
Powar Suppty Current Vg= =5V.lggz=1mA
i+ 23 | 38 23 | 38 23| 38 mA
1= -43|-58 —43| —-5.8 -43| -581 mA
Vg=5V, ~ 15V, lggg =2 mA
'+ 24 | 3.8 24 | 38 24 | 38 | mA
- -54-73 —541 -78 —541 -78] mA
Vg= =15V, lpgp=2mA
i+ 25 | 38 25 | 338 25 | 38 mA
- -5.5]|-78 -35| ~7.8 -55| -781 mA




DAC0800/DACO801/DACOB02

Electrical Characteristics (Cenunuea

s zooiy ‘or Vg = =15V, igzF = 2 mA 2na

The ‘oilowing spaciiicaton

TuIN Z Ta £ Tmayx uniess cinarwisa specifisa. Sutout

characienstics reler tc et io 7 and layrT.

: i DACSacL, - cacsseoy/ 1
Symbol | Pacameter ! Conditions i pAC0a02LC |  DACO03GOLC DACIB01LC Gnits
i i [ Min | Typ i Max | Min | Typ | Max | Min | Typ | Max
Po  SowerOissicaton | =5V,.agz=1mA i 33 O I 23 | 43 {33 | «8 mw
: | SV, =15V, lqgr=2mA | 108 } 135 | l 108 | 126 , 108 | 138 oW
; =15V, ingz~2 mA f i xasl 174 | 135 | 174 j 135 | 174 | mw

Note 1= ASscrle Maimum S20ngs ng:cate limits DEYONa wihcn camage (0 the dewcs May ool 0C and AC sleccal soecficasons 3o ~ot

the comce Dayond its speaned 008rALNG CONSHANS.,

Mote 23 The manmunm juncaon tamoeratxre of e 0ACS800, DACIE
J Deckage must be cersted dased an 2 Nermal ressstance of 100°C/

Smad Cutine M pacrage.

Nota X Fuman Sody mocel, 160 5F SsCnarged irougn a 1.5 4N resstor.
Note & Sl numoers for e DACSIOX rsorssent tne Cuakn-Line package. The Smait Cutiine package cin-out dilters lrom the Cualeineiine cackage.

Connection Diagrams

t

H
‘

L114

Duakin-Une Package Small OQutline Package
:a::::?et:"-‘ " L4 camsensation vr -1 1§ p—34 L33
Tt — LS vagria Yaer(*)— 2 15 3y
. Ygps{=) — ‘ -
- 4 vagsi reri=)—3 14 b3
' ", COMPEMSATION — 4 13-3g
r— —
o 0 THRESHOLD CONTROL, ¥y = 5 123,
w38 34— p—en3T LS —
. ur—16 113y
n P’ v —7 10p=3,
11-7—1 L ur—13 53 HSB.
n-—'- u (14
TULHIS655—14
Top View
TUH/, $886-1]
Top View
See Ordering information
Block Diagram mote ¢)
- vee " o u “ - " 4 'J.l
=3 o
13 ?I ?| <rl ?’ ll ? 1e ?l' ?ll
] i i {
{ Mag
AETWOAK ] « —\ur
1 1 1
,, A TTLEYR I TR LR IR SETRIL TR
Yo x| L L L= :
N SR j
v."(-ao'-‘- ”} ;

J )
L

Jscee

6‘ . él

Caawr

00rY wrven coMraing

07 and CACOB02 is 125°C. For operating al elevaled lemoeratees, Zaveos in e Ouak-in-Line
W, junczon-to-amamat, 175°C/'W for ine molced Cuakinline N pacxage ana 100°CH'W for e

1.
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Typical Perfcrmanc:e Characteristics
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DAC0800/DACO801/DACUBLZ

Typical Periormance Characteristics  corunuec)

Power Supply Current Power SLoowy Current Power Supply Current
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Typical Applications (Continued)
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FIGURE 3. Basic Positive Reference Operaton (Note 4)
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FIGURE 4. Recommended Full Scale Ad[ustment Clrcuit

(Note 4)
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Typical Applications e ruse)

2GITAL 1nouTT

[PPPIRS By, S |

TUH/ISE36-17

81 32 B3 84 85 86 B7 B8|lomA|lomA| Eq | &g
_Fuil Scale 1t t 1+ 1 v 1 1]1992]0.00]-9.950! 0.CCO
[FulScale-.53 | ¢ 1 1 1 1 1t 1 0| 1.384]2.008]| -9.820{ —2.040
HalfScaie=1S3 [ 1 0 0 6 0 0 o 11008} 0.984]~5040! ~4.920
| Haif Scaie 1 9 0 0 0 0 & 0]f1.000]0992|~5000] —4.960
HaltScale~LSB | 0 1 1 1 1 1 1 1 |0892| 1.000| -4.960| —5.000
ZeroScale—S8[ 0 0 0 0 0 O G 1 [0003] 1.984| -0.040{ —3.920
| Zero Scale 0O 0 0 0 0 0 0 0]0.000]1.392] 0.000 i —3.960

FIGURE &. Basic Unipolar Negative Opaeration {Note d)
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i Zaro Scale t 6 0 2 0 O O 0f 0.000 | —0080
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gNeg. FullScaie+LS8]0 0 9 O 0 0 0 1| =~9.920| —9.840
| Neq. Full Scate 0 0 0 0 0 0 0 0}-10000| -5.920

FIGURE 7. Basic 8Blpolar Qutput Operation (Note 4)
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FIGURE 8. Symmetrical Offset Binary Operaticn (Note 4)
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DACO800/DACUBLYI/VALVBLUZ

Typical Apgplications (Contncac)
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gACISM

fo
—Q 4T0 ~1gg- Ay

= - 58 TUM/Ss8s-13

For complementary outout (Cosration as negative logic DAC), connect irven-
ing irout of 00 8mo W (g (in 2, connect Lg {pan 4) ta ground.

FIGURE 9. Positive Low Impodaqca Qutput Operaton (Note 4)
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verong nput ol 0o am 10 ig (pin 23 connect lg (B 4) to ground.

FIGURE 10. Negative Low Impedance Qutput Operation (Note 4)
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FIGURE 11. Interfacing with Various Logic Families
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FIGURE 12. Puised Referencs Operation (Note 4)
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Typical Applications sazncea

(a) lagr = peak negative swing of Ly

Ya¢z
o] . .
(B) +Vger must be above peak pasitive swing of Yy
AL 132
*Vagg O—*Avm———i 10
a1s bS]
\ N 109 TIONAL)
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JAC:.'IOG iMPEDAACE
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FIGURE 13. Accommodating Blpolar References (Nots 4)
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FIGURE 14. Settling Time Measurement {Note 4)
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DACOBOU/DALCULL I/DALCUYY

Typical Applications Continusa) ' ' : .
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DATA SHEET —/——

MB84256A.70/-70L/-70LL/-10/-10L/-10LL
CMOS 256K-BIT LOW POWER SREAM

FUJITSU

32,768 WCRD x 8-BIT CMCS STATIC SANDCM ACCESS
. MEMORY WITH DATA RETENTION
The Fujitsu MB84258A is a 32, 768—word by 8-bit static random acoa s memory fabcatad with
1 CMCS silicon gate process. The memory utilizes asynchronous dreuitry and may e
maimainedin any swate for an indefinite panod of ime. All pins are TTL compatidle, and a single
+5V power supply is required.
Tha MBB42SEA is ideally suited for use in microprocesser systams and oer apglications '
‘where fast accass ime and ease ol use are required. Al cavicas offer e advantages of low . . _
power dissipaton, low ccst and high performance. PLASTIC PACKAGE
. DIP-28P-M02
e Organization: 32,733 x 8 bits
* Fastaccess :i;n‘g: 70 ns max. (_M884256A-70’-73U-70LL)
100 ns max. (MB842568A-1/-10L/-10LL)
« Completely statc operaton: No dack raquired
+ TTL compatible nouts/outputs
» Three state cutputs
+ Single +5V power sucgly, =10% laleranca
* Low pawer stanchy: :
CMCS level: 5.3 mW max. {MB84256A-7T/-10) I
3.3 B84258A-TOU/-T A o ¥
.32 mW max.  (MB84258A-7OL/-T0LL- 10L/-10LL) PLASTIC PACKAGE ¥
TTLlevel: 165 mWmax. (MBS84258A-7O/-70L/-TOLL/-1(/-10U/-10LL) D1P-28P-M04
. . . SOP PACKAGE; Ses Page 3-14
¢ Osata retention: 2.0V min. )y
o Standard’28—pin Plastc Packages: TSOP PACKAGE; Sea Page 515, 5-16
CIP (500mil) MB84253A-xx(LLL)P
Skinny DIP (300 mil) ~ MB84256A-xx{L/LL)P-SK
SGP MBB42SSA-xx{L/LL)PF
TSOP (normal bend)  MB84256A-x{LLL)PFTN PIN ASSIGNMENT
TSOP (raverss bead) MB84258A-xx(LULL)PFTR
A O 283 Ve
A Od2 273 We
ABSOLUTE MAXIMUM RATINGS (see NOTE) == 20 ET A
T e s g e el L 3 foa 23 e 5 . ":'Uﬂl‘ " Ay : 4 2510 As
. i bl 4 As s 243 Aq |
Sugply Voltaga | 051470 v Ae s T 28 An
4 47 ToPviEW 2 Tz
Az 38 213 Aswe
I Vol v, v :
nput Voltage ™ l —0.5tw Ve +0.5 Ay o 201 T,
A9 (J10 1932 1O,
Output Voltage Vi | 0.SwoVecsas v = o
. VO, 12 1703 e
Temperature Under Bias Taus l ~i0 +35 °c oy 13 16 3 Vo
[ GNO 14 1§12 O,
Starage Temperatixe Tsta l 4010 +125 °c =
NOTE: Pemmanentdevica damage may occuwr if the above Abaolute Maximum Ratings ;:mu:’::;::gm ""'f,,' ’m:m= ’,,,,,,,,,,=,
are excaaded. Funcdonal operation shauld be resticied to the conditions as € & 30vicad DUl NOWTR Crecauions De e X Iwad
cetailed in Me operadonal sections of this cala sneet. Exposure o absalute 00BN Of I7Y YORAGE (SO 1N AN MELLIT-Satad WOk
maximum raling conditions for extendad panoas may atfect cevice refiability. (o tus hoh Froedinoe craud.
Coayrign €)1582 by FUNTSU UMITED 5-3
B J74975L 000S9491 L17 am
O A SRR

M UAPS (Pent

‘a3 Materan Soowmenizy S

7 Swssecie MonuicCiurye




MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

Fig. 1.~ MB84255A BLOCX DIAGRAM -

A3 O———————— ALDRESS W 256 x126x3
A4 O——mo——ud 3UFFER DECOCER MEMORY CELL ARRAY

- .

A10 O—— fE3 . VO GATE &
ACORESS
A2 ] 3UFFER 7 COLUMN DECOOER

X
[ ]

[

’ T

8BUFFER DATA VO BUFFER po— S

g [T

cs
3 . cs s yos w7
. 1I>° D K2 woe oS s

|

WE

TRUTH TABLE

&S | o8 | WE MOOE o | voen

H X X Not Sedeckd =8 High-Z

L H H DOUT Dixmide iIcC High-Z

L L H Raad KcC oouT

L X L Wriw cC OIN

CAPACITANCE ra=25C, = 1H2)
Prrameter Symbol Min Typ Max Ualt

YO Capacitance (VIO = GV) cwo 8 o
nout Capacizanca (VIN = 0V) o 7 pF

54
M 3J74975L 000S9<z 0S3 M
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MB83256A-70/-70L-TOLL
MB84256A-1C/-70L/-10LL

RECOMMENDED OPERATING CONDITION

{Referenced ta GND)

Supply Yoltage

Ambient Temperallre

DC CHARACTERISTICS

(Recommended oparating condlitlons otherwisa noted.)

s |

""" BRI 0CR10 Ui,
23 Mg o | i e PSR
lsa1 | CS 2 Vecd.2v 1 0.1 mA
Stancty Suppty Current —_
] lsgz | CS= Vi 2 3 | mA
. VN = Vm or VL 4
: ) — S0 50 A
Active Supply Current Tt CS = Vy_ oyt = OmA
. . -70 Cycia = Mn. 80 ]
Operating Suppiy ez | Outy = 100% mA
Current 10 lour = OmA 70 70
Input Leakege Curent Iy Vi =0V Vs -t 1 -1 1 LA
Yyo =0V io Ve
Cutput Leakage Cumrent i T8 = Vyyor GE = Vey o0 -1 1 gl i HA
WE = Vo
input High Veitace Vs ) 22 | Ve +03 22 |V 0.3 Y
lnput Low Vokaoe V. -3.0° 0.8 -3.0° 0.8 \J
Ouput High Voitage Vo leys »—1.0mA 24 24 v
Output Low Voltage V&g log = 2.1mA 0.4 0.4 v
Note: All voitages are referenced o GND,
*: =3.0V min, for pulse width less tan 20 ns.(Vy min. = —0.3V 3t DC ‘avel.)
Flg. 2 - AC TEST CONDITIONS
* Output Load ¢ Input Pulsa Lavels: 0.6V 1o 24V
-3V e Input Pulsa Rise & Fall Tmes:  3as (Transient between 0.8V ang 2.2V)
e Timing Referenca Lavals: Input Vg =0.8V, V=22V
a Ouput: Vo =0.8V, You=2.0V
1
* Inciuding Jig and siray caoactance
Oou
{10) “Ry - |. ‘Rz - o Peramewrs Measured
T G Fe Load ! 1.8KQ2 | 990Q2 | 100pF except ta z, "oz Mz, and v
7> V4 Load Il 1.8K2) 990Q2 | s5pF txz, loHz wez, and bynz

W 3749756 0005993 19T M
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MB842355A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

AC CHARACTERISTICS

(Recommendad operating cendlilcns otherwliss noted.)
READ CYCLE !

Read Cyd; Time ac
Address Accass Time "2 a
T31 Accass Time 2 Lcs
Cutput Enable » Cutout Yald e
Cutout Haid fom Addrass Change o
Chig Select 19 Cutput Low—Z ™+ ez
Output Enable to Cutput Low—2 ** ‘oz 5 s
Chip Setect ta Cunut High-Z ~* o 25 EYl ns
Cutout Enante to Qutout High=Z =+ ‘o 28 40
AEAD CYCLETIMING DIAGRAM 1
READC CYCLE 1: ADORESS CONTROLLED 2 ”
- IRC
ACORESS N Pen
s 1CH - -]
oCUT PAEVICUS DATAVALID X X X X DATA VALID
i i
READ CYCLE 2: LS CONTRCULED'3 !
1, aC ol
- ) |
ADDRESS > )3;
L )
L - =
4 ACS
| ‘tCLZ , iICHZ
— | oE— b CHZ
= O~ e
couT HiGH=z = DATAVALID HicA-Z
I i 1
@ : Undsefined
Nate: *1 WE is high for Read cycle.

2 Dovics is continuously selectad, 3 = §F = VIL
"3 Address valid peor 19 or coincident with €3 transition low.

"4 Transition is measured at the point of -500mV from sm@ady stata voitaga with specified Laad [[in Fig. 2.

M 374975L 000S994 924

b SRS

¢ lAPS 1D T Matengt L2oynanian <y to -3cagntea vanuinst e



MBS84255A-70/-70L~70LL
M B84256A-10/-10L 100 L

WRITE CYCLE "1*2

BassEx-TTadLnILL, L o
X = Min‘t T
i Wriss Cycia Tima ~ tae 70 100 as
| Addrass Valid 1o End of Wria Cany 50 e i
d Chip Select 1o End of Write tew 50 " 30 | as
? Data Valid 5 End of Writa tow 25 40 | ae
Data Hold Teme towt 0 0 | as
Write Pulss YWidth e 50 &0 | ns
Address Setyo Time taq 0 2 ns
Wriwe Recavery Time ¢ tum 5 5 ns
WE 1o Quut Low=2 *5 tuag 5 s e
WE 1 Cumut High-Z ™% g 25 40 ns
WRITE CYCLE TIMING DIAGRAM *1 *2
WRITE CYCLE | : WE GONTROLLED
IWC .i
ADD;ESSD@ _§¥
e
AW ht— IWR —d
GE
{ W
&S N >L A LSS S
us tWP
WE N\ i
l.\\ X jz
| ow  p—— IOH ——d
" HIGH-Z
DIN HISHGS i DATA VALD S
INHZ . % '
. SOV I S
HIGH-Z
pout X X X X X X X

: Undefined

Note:

*1 If OE CF are in the READ Mode dusing this pariod, L pias are in the oumput stala sa that e inout signals of oppasita prasae o
the cutouts must not be applied.

2 It CT goes high simutaneously witt WE high, the autput remains i high impecanca state,

3 All wrine cycle are determinad kom last address raasition 10 ha first address ransition of the next address.
‘4 tWR s defined trom the end point of WRITE Mode..

*S Transiion is measured at the point of £500mV from steaay st@te voitage with spedified Load [ in Fig. 2

B I74975& 0005995 8kL2 M




MB84258A-70/-70L/-7CLL o
MB84255A-10/-10L7-10LL ’ ] .

WRITE CYCLE TIMING DIAGRAM "1 *2

WRITE CcYCLE 2 : TS CONTROLLED

WG "3 — -
: N
ACCRESS >7,: . i Ef
AW 1
- s
W WR 4
& 7 |
WP - ;

i oW J L— 10H --.|
; HIGH-2 HIGH-Z .
cIN —I OATA VAL!D
CLZ *S WHZ S | :
HIGH-Z f\ HIGH-Z

XZ : Undeined !

Note: 11t &% &% are in the READ Mode during this peried, IO pins are in the output stata so that the input signals of opposite phase
the cutputs must nat be appéed.
-2 It CF goes high simultanaously with WE high, the oumut remains in high impedanca siats.
*3 All writa cycle are desarmined from last address cansiton 1o hia first aadress grasiton of tha next address.
“4 IWR is defined rom he end point of WRITE Made. .
“S Transidon is measured at e point of £500mV from staady state vollage with spacifiea Laad [TinFig. 2

5-8
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MB84256A-70/-70L/-70LL
!AB84255A-10/-10L/-1QLL

DATA RETENTION CHARACTERISTICS

,Recommandad oparating conditlons ctherwlse noted.)

Datx Retanton Supply Yortagae *1 VOR 2.0 . 3.5 Y
. Stancard 1.0 mA
Data Retengon Supply Cument "2 L-Version I0R 1.0 50
UA
LL-\ersion 1.0 563
Data Rewndon Sewp Time W0ARS 0 ns
Cosration Racavery Time R RC as

Note: -1 C8 = VOR-0.2V
*2YOR = 3.0V, CS 2 VOR 0.2V
3 IDR = 5 LA max, at YOR = 3.0V, TA = 40°C

OATA RETENTION TIMING

DATA RETENTICN

Data Retendon Mode

k-._.

vce
Ve X NNG ) Sy, S (NN L
! DRS _ — Rl
TS > VOR -0.2Y
s 2.2V 22v

5-3
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MB84255A-70/-70L/-70LL
MB84255A-10/-10L/-10LL

TIPICAL CHARACTERISTICS CURVES

ICC1, ICC2 NONMALIZED POWLR
SUPPLY CUNNENT

ER

ICC HORMAL IZED POW

POWER

ENT

ISB1, ISB2 NORMALIZED
SUPPLY CURR

Fig. 3 — NCRMALIZED PCOWER SUPPLY
CURRENT vs. SUFPPLY YOLTAGE

] !

I—J. - +25°C
1.4 -
12
1.0
Q.8
0.6

4.0 5.0 §.0

YCC, SUPPLY VOLTAGE (V)

Fig. 5~ NORMALIZED POWER SUPPLY
CURRENT vs, FREQUENCY

SUP.I‘LY CURRENT

| Vool
TA = #25°C
L Vo = 5.0V //
1.0 l /
0.9 //
0.8
l—_’/
0.7
1 2 3 10 2030

f, FREQUENCY (MHz)

Flg. 7~ NORMALIZED POWER SUPPLY
CURRENT vsa. SUPPLY YOLTAGZ

1 i
Vee = 5.0V ﬂn‘

/

1.0 ' =
0.5 ‘//,
/

0 20 40 & &0
- TA, AMBIENT TEMPERATURE (°C)

ICC NORMALIZED POWEN
SUPPLY CURRENT SUPPLY CURRENT

1SB1, 1SD2 NORMALIZED POWER

1AAIACS, 10E NORMALIZED
ACCESS TIME

Flg. 4 - NORMALIZED POWER SUFPLY
CURRENT vs. AMBIENT TEMPERATURE

| T
Voo = 5.0V
1.2 :
|
1.1 P\\
1.0
. ~
0.9 ~~.
a.8

0 20 40 30 80
TA, AMBIENT TEMPERATURE (°C)

Flg. 6~ NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

I

T

Ta = +25°C

z/ig

1.4

Z{/ less

1.2

1.0

b [
SN 7

4.0 5.0 8.0
YCC, SUPPLY VOLTAGE (V)

Fig. 8 - NORMAUIZED ACCESS TIME vs.

SUPPLY VOLTAGE
1 T i °
t&h hcs TA . +25°C

1.2 N

J\
1.1

- e \

toe

1.0
\

0.9 S
0.8

40 45 50 55 84
VCC. SUPPLY VOLTAGE (V)
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MBB84236A-TO/-TCL/TOLL
MEB4256A-10G/-101L/-10LL

TIPICAL CHARACTERISTICS CURVES (Continued)

Fig. § -~ NORMALIZED ACCESS TIME Fig. 10 - NORMALIZED ACCESS TIME 3
vs. AMBIENT TEMPERATURE - vs. LOAD CAPACIYANCE :
] T : ) T 1 T
g Voo = 5.0V | L a Ta= +25°C '°|E :
3 1.2 / S 2.0 VCC - S.Ov /( . a
< ’ i
2w g / Sw t, Lucs !
== Y == / i
O /] S A
S 1.9 v 1.5
Wen v Wey /
cu . Qu
Q- / .Q A
wo 0.9 BO
¢= f Q% -
5 0.8 i 1.0
0 20 40 80 84 106 200 300 400 500
T.. AMBIENT TEMPERATURE (°C) C,, LOAD CAPACITANCE (3F)

- — 514
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MB84258A-70/-700L/-70LL
MBB84256A-10/-10L/-10LL

PACKAGE DIMENSIONS

(Sufflx: P)
28-LEAD PLASTIC DUAL IN-UUNE PACKAGE
(CASE No.: DiP-28P-M02}
f 15°MAX
1 .\
slaTaTaTalatalalalatataladal S|
! | ]
S43+010
13,800
INDEX ( 23 .600(15.24)
, TYP
/ —
r - - o= -
PR EVECEVEVEAYESRGAGAYEREGRYNE - 7 F
3
1.407+5% (3573232 0105002 { .
{0.2550.035)
+.020
N 039-0
1 | .062(1.58) MAX 05005,
.100(2.54) LI\ e o0 ” .020(0.51) MIN
T TvP | %0 .018+003
sy T ausiocs
Dimensions in
©1991 FUJSITSU UMITED D28006S-2C inches (milimeters

5-12
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

PAC@RC)EE DIMENSIONS (Continued)

(Suftix:
28-LEAD PLASTIC DUAL IN-LINE PACKAGE
"{CASE No.: DIP-28P-MQ4)
1 .32¢.m8 (35.$0-0.2° )
-..012 —0.20 15 A
INDEX- s T e B B e A0 s B s B8 e B e O e W | , ....J;_
i .
N . 260E010  .300(7.62)
O O (6.60£0.25) “"p
moax-z/ S | R R I & ;  — ;
J I oa4 +012 ' l 050 +:212 - ' !
[ -0 L 2 otakocz /
(o.asjg-:*’ ) (127_*3-30) {0.2540.05)
} 207(5.25)MAX
_.i_._
] | .118(3.00)MIN
050(1.27) | | ” 018003 l
MAX ll .1m(2.54) e (o_m.os) g .020(0-51)““
T Tve
Dimensions in
1901 FUIITSY UMITED 028018S-2C nches (milmetacs)
5-13
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

PACKAGE DIMENSIONS (Contlnued)

(Suttlx: PF)
FPT-28P-M02
28-LEAD PLASTIC FLAT PACKAGE
{(CASE No.: F:PT-ZBP-MOZ)
. . .110{2.8C) MAX
..010 <0.25 (MOUNTING HEIGAT)
o 699 17.75 S
~.o0s ¢ ~.20 0(0) MiN
[ (STAND GFF REIGAT)
HEEEAAAAAAARAH AT
; _ [ 8! - - gy
465,012
(11.80€.30) 1025012
INCEX .339%.008 (10.20+0.20)
O/ ’ (8.50+0.20)
|
Y \..-’-’
HHHHHHHHHHHHHH P
———1— — {0.80%0.20)

0501 znl 0185004 |
: = @.005(0.13

A o e s " roastoes
’ | Details of *A° part %
! £C8(0.20)
A I E =y
: o e
E’—_“ BInl BIBIRIAE RN 025(0.50)’
: | ﬂ {— = } Il .007(a.18) }
i MAX |
; S o] | T e |

~——————— 550(16.51) REF ————— =1
Dimensions it
inches (millimeters)

©1991 FUNTSU LIMITED F28011S-4C
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MB842564-70/-70L/-70LL
MB84256A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTN)

FPT-28P-M03

(NORMAL BEND)
&
'/-.- E 21 [ Aw
MOz 20{3 TS
&: )4- X 19 Qy
A 183 o,
e O 2 173 oy
Tz 1803 vo,
Ve (] 28 163 YO«
A1 14 GNO
e ] 2 13{] ¥y
=K 12(3 10,
AN nJ
A s 1w AN
9 o 33 A
N7 sCI A
TOP VIEW

PIN ASSIGNMENT

28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M03)

INDEX

O e

A

GKMR!H ﬁlﬂ/hb
=\

G/HHH!NHHIHIHX@

e — — . — —— —— e — s e S s o i

! ALY J1stocs
" it - 007, 4017
| | (13'.401306022) X 80P - | 0237007110008 )
| - 85E —'——-—Ci’af;ws o 282(7.15) (MOUNTING HEIGHT)
r (11.80£0.20) (0.1540.05) - : X2 ’ )
- r FEARREEd —
) .0217(0.55) | i N
ST e | o
l (STAND OFF HEIGHT)
L, .488+ 008 020004 _’ﬁ"—'—iwif _e_] ‘oa(o‘m@ J
(12.40£0.20) (0.50£0.10) (0.2040.10)
Dimansions in
©1991 FUJITSU UMITED F28018S<4C inchas (milimaters)
5-15
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MB84256A-70/-70L/-70LL

MBB84256A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTR)

PIN ASSIGNMENT
(REVERSE BEND)

1931 FUNTSU UMITED F28019S-<C

i M LSy a2 A
' ADs . 1A
A0 1053 Ae
N : 4 1t :vo,
= 12 1 ¥Oy
e (T3 2 131 va,
Aw ] “] 14 :IGI'O
Y [ 28 153 va,
W 27 18 {1 ¥3s
Aol 173w,
O 18 :Pr
AT 2« w1
A »n{JTs
FPT-28P-M04 4= 21 F3as
TOP VIEW .
28-LEAD PLASTIF: FLAT PACKAGE
{CASE No.: FPT-28P-M04)
ey L TR T T -
| Datais of *A” part ]
e ] L006(0.15) : ‘
! MAX I
= : |
: e
= ! ‘r 014{035) |
a7 = ' WX |
= |
N\ | :
| .008(0.15) .010{0.25) |
] T |
e e e e e e —n e s e > et i e 4
281(7.15)
Aset 008 020004 REF ‘{ : .
> .oca+.00
(12 4xt0.20) (0.50+0.10) —.n—(—w—-{fe—T.om(o.cs)@ !
0. 20+0. -
. 0217(0.55) 0(0) MIN
7| .ooo. _.0217(0.55) |
FL 1 19| TYP T- 1 (STAND OFF HEIGHT) _
y
A I
N il t Y .
! 485+ 00f 008t 002 I'm:gg;“_m:g:gs )
(11.800.29) (9. 16:0.05) 315+.008 (MOUNTING HEIGHT)
’ 522+ 008 A o———
(13.4030.20)
Cimensions in
inches (mikmewrs)
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