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abstract

By oscilloscope ,it displays signals by using CRT(Csthode Ray
Tube),same &8s the television use CRT displsy pictures . So it may

be possible to display signals whichs we want to see by oscilloscope .

on our television .

With TV SCOPE ADAPTOR y we can show signals on our television by
using the method of changing the signal (enalog signals) to be digital
signels , we use these signals to access the memor& map and then write
the suitable data into that address memory . Must be sure thst the
dats should be right ( in the right place and the right time ). So we
need the synchronized control signals to control the devices , to get

the desired picture of signsl on the screen of the television .
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CA3300 Types _

CMOS Video Speed 6-Bit Flash
Analog-to-Digital Converter

For Use in Low-Power Consumption, High-Speed
Digitization Applications

Features:

» CMOS low power with speed

® Parallel conversion technique

8 15-MHz sampiing rate (66-ns conversion time)

s 6-bil lstched 3-state output with overtiow bit

® +% LSB accuracy

® Single supply voltage (310 10 V)
& 2 units in series allow 7-bil output
® 2 units in paralle! aliow 30-MHz sampling rate

@ Interna! Vngr with ext Vage option

® Available with EVP processing for improved reliabilit y

i

The RCA-CA3300types are CMOS 50-mW paralle! (FLASH)
enalog-to-digital converters designed tfor applications
demanding both low-power consumption and high-speed
digitization.

The CA3300 types operate over 8 wide full-scale input-
voltage range of 2.4 volts up 10 the dc supply vohage with
maximum power consumplion as low as 50 to 200 mW,
dépencing upon the clock frequency selected. When
operated trom 2 5-voit supply at a clock frgquency of 11°
MH2, the power consumption of the CA3300 is less than 50
mW. When operated from en8-voltsupply atafrequency of
15 MHz, the power consumption is less than 150 mW.

The Intrinsic high conversion rate makes the CA3300 types
{deally suited for digitizing high-speed signals The overfiow
bitmakes possible the connection of two or more CA3300's
in series to increase the resolution of the conversion
system A series connection of two CA3300's may be used
to produce a 7-bit high-speed tonverter. Operation of two
CA23300's in paralle! doubles the conversion speed (i.e.,
increases the sampling rate from 151039 MH2). CA3300's in
parsilel may be combined with & high-speed 6-bit D/A
converier, 2 binary adder, control lopic, and 8n op amp 10
form a very-high-speed A/D converter.

Sixty-four paralieled suto-balanced vollage comperators
meeasure the inpulvoltage with respectto s known reference
to produce the paratiel-bit outputs in the CA3300. Sixty-
three comparators sre required to quantize ail Inputvoliage
fevels in this 6-bit converter, and the additional comparator
is required for the overfiow bit.

The CA3300types are available es tollows’ Types CA3300D
and CA3300DX in an 18-1ead dual-in-line ceramic package
(D sutfix). types CA3300E and CA3300CE in sn 18-lead
-dusl-in-fine plastic package (E sutfix), or in chip form (H
suthx). The CA3300DX otfers the acditionat edvaniage of
improved reliability as a result of EVP (Extra Value Program)
processing For turther informstion on EVP, see RCA
publication EVP-3008B or contact your RCA representative.

e

18-Lead Dusi-In-Line
Plsstic Package
E Sutix

.
18-Lead Dual-In-Ling
Slide-Brazed )
Ceramic Pachage H912

Applications:
s The CA3300 types ere especislly svited for high-
speed conversion applicstions where low power
is also important
TV video digitizing (industrisl/security)
High-speed A/D conversion

Ultrasound signature analysis

Transient signat analysis

High-energy physics research

» High-speed oscilloscope storage/display
Generel-purpose hybrid ADC's -
» Optical character recognition

® Radar pulse enalysis
® Motion signature snalysis
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MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY VOLTAGE RANGE (Vgo) .
(VOLTAGE REFERENCED 7O Vs, 7ERMINAL).....,.................................._ ............................... 05t010V
INPUT VOLTAGE RANGE :
ALL INPUTS EXCEPT ZENER (PIN @), .. e ittt eeeeaneeseneananaas et teseeriteertatsarsrsatainan ~051t0 Voo 0LV
OC INPUY CURRENT
CUK PH TEL, CE2. Vi ittt ittt et et e e e veers 2 10MA
POWER DISSIPATION PER PACKAGE (Pg) f
AR T 3 Lt A o TR peereettteistiaaneeannans e NEMW
LU R AR L o o LR £ 1 Derate hnegrly 8t 33 mW/°C
TEMPERATURE RANGE
OPERATING (CA3I00DX. Reter 10 F10 3) .oovuitntien et eeeresessan s e tene e e s e e e e e s m e e e ~58 10 +125°C
OPERATING (CAII00D, E. CE) ..uveniintiinitint ittt asea et e e e e eenasn e e enesansennneane s s ~40 1o *85°C
STORAGE ......... I e e r et ettt eeeeeee ittt ra e iagecenet e n et ae ettt et anrrenebottnrentesntannnnnns ~£5t0 +150°C
LEAD TEMPERATURE (DURING SOLDERING)
Atdiience 1162 3/32 inA1.50 2 0.79 mm) 1rom case 10T DB MK,  —evveeerennnnnnnnnnnnss e SATTRLIR NI R, . #285°C




CA3300 Types_

ELECTRICAL CHARACTERISTICS

LIMITS
CHARACTERISTIC TEST CONDITIONS @ 25°C CA3300D, DX, E UNITS
: MIN, TYP. MAX.
Resolution — — 6 Bits
Linearity Error Voo=8V, Vaer=7.68 V
CLK=15 MHz, gain adjusted B 05 *08
Ditferential Linearity Error Voo=B V. Vaes=7.68 V LSB .
. CLK=15 MMz - 205 =0.8
Quantizing Error ~% - v
Analog Input: Voo=8 V
Full Scale Range CLK=15 MHz 2.4 - Voo+0.5 v q
Input Capacitance - 50 — pF
Input Current — 600 1002 pA
Gain Tempereture Coellicient Voo=8 V, CLK=15 MHz — 0.016 — LSB/°C
Maximum Conversion Speed Voo=5V - zM - SPS
Voo=8 V 15M 18M -—
Device Current Voo=5V (CLK=17 MHz) - 7 -
(Excludes Jngy, i2) Voo=8 V (CLK=15 MHz) —_ 22 -_ mA
Voor=5 V (Auto Balance State) — 6.4 16
Voo=8 V (Auto Balance State) — 24 40
Ledder Impedance 1000 1400 , 1800 n
Digital inputs; !
Low Voltage Vpo=5V - - 1.5 v
Voo=8V —_ - 2.5
High Voltage Vooe5 V 35 - —_ v
Vpogs v 58 —— |-
tnput Current Vop=8 V - 11 — yA
Dipita! Outputs: |
Output Low Vooe5 V, Vor0.4 V 1.6 10 . —
(Sink) Current Voor8 V, Vo:0.5 V 3.2 15 — mA
Output High Voor5¥, Vord 6 V -0.8 6 -
{Source) Current Voo=B V, Vor7.5 v -1.6 9 —
Zener Voltage 12510 mA 6.2 6.8 7.4 v
Zener Dynamic Impedance 1510 mA — 10. 30 [¢]
Zener Temperature Coellicient — 0.5 —_ mvV/°C
Digite! Output Delay, 1, Vop:8 V — 20 — ns
Aperture Time Voot8 V — 25 —_
tondVipad, : n .
[T o] 11T TN
1 sol=A8] e e = ! _ 5 naTR s
y | | i : N
2 ; Sawny
B l ' ! / fn /: oy
- N ) i | E ARLA UNLIS CLsVE MEPRLSEINYS 208 oy
4 : ; 3 /7J ;, ] SMBIINT OB AT ING BECION
é ” Voot 10 vOLTE ety v
g It ! I ; B : \
i voc B VO R HES
] :“ svors ! s> o ) : )
I ey e ] ¢ | ’
[ e 9 .'}‘ ] L] E] o Q‘..w a [ [ ] <
CLOCs PRLOVE NS vn, B VAN A VoL T e daree

Fig 2 - Typicaleurront grain versus sempling rate
&3 8 fonction of Supply voliape.

xener dissipstion.)

Fig 3 - Mazimum ambren; tempeorsture versus Supply voliape.
(Above curve includes isoder dissipation but not the
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CA3300 Types

-~

B

OUTPUT CODE TABLE

BINARY

INPUT VOLTAGE®
CODE DESCRIPTION| Vag» Vaer  Veaor  Vaee OUTPUT CODE DECIMAL COUNT
7.68 640 512  3.20 (LSB)
) (V) - (V) (V) |oF B6 BS BA B3 B2 BI
Zero _ 000 D00 000 ©000 JO © ©0 © 0 ©0 0 0
1188 0.12 010 008 005 {0 © O O O O 1 1
2Ls8 0.2¢ 020 016 010 {0 O O O O 1 O 2
o - . . .
| . . . .
% FullScale — 1LSB{ 23.72 310 248 155 [0 T 7 11 31
" Full Scale 3.84 320 25 160 {0 1 0 0 O © 32
%Full Scale +1LSB | 396 330 264 165 {0 1 0 0 © 0 1 33
- = . u i
Full Scale — 1 LSB 7.42 620 48 310 |0 1 1 1 1 1 62 !
Full Scale 7.56 630 504 315 |06 1 1 1 1 1 1 63
Overflow 7.68 640 512 320 |1 1 1 11 11 127

‘The voltages listed below are the 10ea! centers ¢! each output code shown as 4 funclion of its associaled reference voltage,

'

|

100

120 127
| !

’ {0.102-0

124132

{3150-3.3%2)

[} ©ons in pe [ 88 in mai rs and are derived trom
the basic inch gunensions as indicated. Gnd greduations are in
mits (107 inch).

L 2A A2 M L]

. Dimensions and pad lsyout lor CA3300H.

The pholopraphs snd dimensions of esch CMOS chip
represent s chipwhenitis part of the wafer. When the weter is
separated into individualchips, the angie ol clesvage meyvery
with respect (o the chip face for ditierent chips. The actus!
dimensions of the isolated chip, therstors, may ditfer s1.3ht'y
from the nominsidimensions shown. The user should consider
# tolerance of —3 mils 10 + 16 mils applicadle fo the nomins!
dimensions shown. — -




@ MOTOROLA

MC1374

TV MODULATOR CIRCUIT

The MC1374 includes an FM sudio modulator, sound carrier
oscillator, RF oscillator, and RF dual input modulaior his designed
togenerate a TV signal from audio and wideo inputs The MC1 374's
wide dynamic renge and low disiortion eudio make 1t particulerly
well suited for apphcations such as video teape recorders. video disc

players, T.V. games and subscription decoders.
® Single Supply, 5V1i012V

@ Cheannel 3 or 4 Operstion

@ Variable Gain RF Modulator

® Wide Dynamic Range

® Low Intermodulation Distortion
@ Positive or Negative Sync

@ Low Audio Distortion

L J

Few External Components

TV MODULATOR CIRCUIT

SILICON MONOLITHIC
INTEGRATED CIRCUIT

P SUFFIX
PLASTIC PACKAGE
CASE 846-05

FIGURE 1 — TYPICAL APPLICATION
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MAXIMUM RATINGS (14 «

25°C untess otherwise noted)

Rating

Supoh Voliage

S1078pe Tempeyature Range

Junction Temperature

Fowe: Dissipasion Pachage
Derate abov 25¢C

AM OSCIL!.ATOR/MODULATOR
ELECTRICAL CHARACTERISTICS tVee
- T

Value Unit
14 vac
Opersiing Ambien: Temperature Range 010470 ]
-65 10 <150 _‘—‘C\.
150 ‘C
125 T v
10 mw/eC . ‘J
212 Ve, T4z 25¢C, fe

£ 67.25 MM, Figure 4 crrcun, unless noted;
r———

|

(3 OSCILLATpR/MODUlA'IOR
ELECTRICAL QHARACTEHIST!CS a2 280

Characteristic Min Typ {IE

Operating Supply Vohisge 50 12 12 \Y

Supoly Current (f-guvr 1) - 13 - mA

Vidro input Dynamic Renge (Sync Amplituge) 02% 10 1.0 Ve

RF Outout P 9. RY = 75 1), No Esterngs Load) - 170 - mVpp
Carrver Suppression 36 40 -— [}
Linesriy (75% 10,12 59, Carrer. 15 kM2 10 3 58 MHy) - . 20 >
Ditterentia! Gain Distorrion URE Test Signaty $0 70 10 %
Ditterentist PNest Distornion (3 56 My ME Tegy Signat) = 15 20 Degroes |
820 kH: Bear (3 68 MM G 30% 4 5 MHr @ 255 - -57 2 a8

Viodeo Bandw.othi(?5 11 inpu1 Source} 30 - L Miiy
Osceliator Frequency Range —_ 10% - MM,
tnternat Re Ss1ante 821058 Tank 1Pin 6 1o Pon 7 - 18 - &N
ﬂl:vna! Capacns pee ecross Tank (Pin 6 10 Pin 2 - 40 - \pf—J

C.Veer 12 vae,

45 MHr Testcneun of Figure 11 unlegs noted)
r————

| Characterisuc 3 Min Typ Max Unit
,_.\,__‘___‘
Frequency Ranpe of Modutaior 18 4% 14 MMy
frequency Shih | 13us Temperature (Pin 14 open) - 02 03 bHy e
Frequency Smiti vpry g Ve (Pin 14 open) - - 40 khroyp
Output Ampingg {Pin 3 nol loagded; - 800 - mVip.p
Output harmonics, Unmodulaied - oY -40 o8
Modulation Senshvity 1 7 Mr; s 020 - MH2v
r 4.5 MH; = 024 - MH? v
i 107 MK, - 080 - MHr v
fr————————e €
Audio Distortion (» 25 kHy Devirtion .Optimized Bray Pon 14) - 06 10 [y
Audio Distortion [H 25 AH7 Deviation Pin 14 gett bissed; - 14 -—
Incidental AM (= 28 kHp FMy = 20
Avdio Inpat Resisfance {Pin 14 10 ground; - 60 - &N
Audo Inp Capacitance (Pin 14 1o ground) - $0 - oF
Shinkabithd,
Stray Yuning Capdertance tPin 3 10 ground; - 80 - of
Eftective Oscetiprcl Source Impecance (Pin 310 load - 20 - &)
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FIGURE 13 — MODULATOR TRANSFER
FUNCTION (1.76 MH2)

FIGURE 14 — DISTORTION versus MODULATION DEPTH
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FIGURE 16 — MODULATOR TRANSFER FIGURE 16 —~ FM SYSTEM FREQUENCY

FUNCTION (4.6 MH2) versus TEMPERATURE
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SCL4040AB

CMOS .
12- STAGE BINARY COUNTER -

FEATURES

12 Fully Stetic Stages

All 12 Buffered Outputs Availsbld
Common Reset Line

8MHz Counting Rate € 10Vdc
All jnputs Buffered

L X X X X J

DESCRIPTION

The SCLA04DAB consists of 12-ripple-carry
binsry counter stages with sppropriste input bufters
and reset circuitry. The counter is reset to its “all
0's” state by 2 high leve! on the Reset input. The
counter is sdvanced one tount.on the negstive-
going trensition of each input pulse. isolation
from externel noise and the effecis of loads is pro-
vided by output buffering.

Applications include time delay-circuits, counter
controls, snd frequency dividers.

TRUTH TABLE

T ——
CONNECTION DIAGRAM
(all packages)
vDDQ11 Q10 G8 Q4 R CL Q1

4 1 ! 1 1 1 1
16 15 14 13 12 11 10 9
SCL4040DAB
] 2 3 4 5 6 7 8

T 1T T
012 Q6 Q5 Q7 04 Q3 Q2 VsS

| Add suffix for package:

€ 16-pin Cerdip
D  16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

] H Chip

Clock Reset Output State RECOMMENDED OPERATING CONDITIONS
" 0 No Change For'maximum reliabitity:
-\ 0 Advence t‘o next DC Supply Voltage Vpp-Vss 3to16 Vo
Tias Operdting Temperature TA
x 1 All Outputs sre low C. Q‘ F, H Device 55 10 $125° O
X = Don’t Cars E Device 4010 485 O
|
]
LOGIC DIAGRAJ!
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STATIC CHARACTERISTICS '

D 3
PARAMETER Voo | conpiTions | Tiow EC LCT T TR
{Vdc) s Min, | Max. | Min. | Typ. | Max. | Min. | Max
QUIESCENT DEVICE ioo
CURRENT 5 IVin=Vgs or Voo - 5 - 0.05 5 - 150 |pAdc
10 JAll valid input - 10 - 0.1 10 - 300
15 kombinations ~ 15 - 0.2 20 - 600
OUTPUT HIGH (SOURCE} o
CURRENT
C. D. F, H device 5 Von=4.6V -0.1% - {-012 {05 - | 008 - |mAde
10 |[Vou=8.5Vv -0.37 - [-0.3 |-115 - |-0.21 -
15 [Voe*13.5V ~1.25] — |10 {458 - }|-069} -
Vin=Vsgs o Voo
E device ' 5 [Voyu=8.6V -0.14 - {012 |-058 - {-0.10 - {mAdc
10 Vowu=9.5v -0.35 - {-0.3 [-1.156 - =025 -~
15 Von=13.5v -1.2 - |-1.0 {45 ~ |[-085] -~
Vin=Vss of Vg
OUTPUT LOW (SINK) { oo
CURRENT
C. D, £, H device 6 Vo =0.4V 0.15 - 0.12] 08 - ] 008] ~ ImAdc
10 VoL =0.5V 037 -~ Jo3 |10 | -]o21f -
15 Vo =15V 1.25) - 1.0 58 - | 0869 -
V.N‘Vs or Voo
€ device 5 Vo, =04V 04l - 1012 05 =1 010| - |made
| 10 [Voy =0.6V 035) - 103 | 10| -1}o25] -
15 [Vo, =16V 12 - 10 | 58 ~{oes| - | -
[Vin®Vgs 01 Vo
NOTES: * Remaining Static E]lectviul Characteristics sre listed under “SCLA000B Series Family Specifications”,
Trow ® -55°C for €, D, F, H device.
= =40°C fo1 [E device.
Trign = +125°C 101 C. D, F, H device.
=+ B5°C 1pr E device.
DYNAMIC CHARACTERISTICS {C, = 50pF, T, = 25°C)
Voo
PARAMETER | vae) ] Min, l Typ. ] Max I Unlte
CLOCKED OPERATION i
PROPAGATION DELAY ¥ (ME
Clock to Q1 L. tery 5 - 200 400 ™
10 - 100 200
15 - 80 160
0,100, ,, LLTCVI Ty ) - 150 300 ng
10 - 75 150
15 - 60 120
OUTPUT TRANSITION TIME Tyim, Tye 5 - 180 360 ns
10 - 90 180
15 - 65 130
MINIMUM CLOCK PULSE WIDTH PWe ] - 100 200 ns
10 - 60 100
15 - 40 80
MAXIMUM CLOCK FREQUENCY feL ) 2.0 4.0 - MH2
10 4.0 8.0 -
15 6.0 10.0 -
MAXIMUM CLOCK RISE AND FALL TIME e tiey 3 15 - - P
10 15 - -
15 13 = -
RESEY OPERATION
PROPAGATION DELAY TJME tene 13 - 300 600 ns
10 - 150 300
15 - 120 240
MINIMUM RESET PULSE,WIDTH PWa 5 - 150 300 ™
10 - 7% 150
15 - 60 120
RESET REMOVAL TIME teem 3 - 2560 800 (5}
10 - 125 250
15 - 100 200
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1.Gerry Kane " CRT Principles of Operation " , CRT Controller

Handbook ,1-10 to 1-16 p., 1978





