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ANALOG 10-Bit Video
DEVICES Analog-to-Digital Converter

FEATURES

10-Bit Resolution

25MHz Word Rates

Single 35-In? PC Board

ECL Compatible

No External Components Required

APPLICATIONS
Radar Digitizing
Medical Instrumentation
Digital Communications

proven concepts introduced in the MOD-1020 and T
A/D converters and takes advantage of receat technology to
achieve exceptional cost/performance tradeoffs.

Thc unit is pin-for-pin compatible with the industry’s first
10-bit, 20MHz A/D, the MOD-1020. But the CAV-1020 is
capable of 10 bits of resolution ar word rates through 25MHz.

Iti I th . f digitizing radar, vid Differential Phase - Differential otz rator
LW B Comp Si6 ARTRL 9. L1E A0 O SV |, Generator and Vectorscope and Vectorscope Backsto-

and/or other tugh-frcque.ncy inputs. It mi':ludcs a proprictary Back-to-Back: No A/D Back No A/D Conversion
track-and-hold, along with custom encoding and timing circuits.

The CAV-1020 is an idcal solution for the designer who wants CopvRiyen

to avoid combining all the necessary components to make IC To GG . . rocEae e
encoders opcrate as functional A/D converters. = — ey T — "‘:‘:
Digiral Correcting Subranging (DCS), pioneered by Analog iy :;;:-__::;'—* :—[ ::' ————— :7
Devices, virtually eliminates the crrors normally associated with = %_« i ‘—_:wﬁ; s
subranging A/D converters and is an integral part of the design %; ‘. =— L o j '
technique used in the CAV-1020. e _:_i ,w,'i.—;.-ﬁ—_.__“T:_T=‘
The unit is constructed on a single PC board intcnded for mounting “ g i A
on a mother board in the user’s system. The CAV-1020’s small

size makes it adaptable 10 2 wide rangc of mother board sizes Differential Phase — Model Differential Gain = Model
and allows room for including signal conditioning, processing, CAV-1020 and HDS-1015E CAV-1020 and HDS-1015E
memory, or other circuits adjacent 1o the converter. DrA Back-to-Back, with HTS- D/A Back-ta-Back, with HTS-

All inputs and outputs arc ECL comparible; analog inpur im- 0010 T/H as Deglitcher; Word 0010 T/H as Deglitcher; Word

pedance is 100002, The A/D requircs only an ¢ncode command Rate = 14.3MHz Rate = 14.3MHz
and external power supplies for operation.

Special hybrid microcircuits, unique ICs, and discretc components The above wavcforms were obrained udlizing 2 Tektronix

are combined to obrain the maximum benefits of all technologics. Modcl 149A N.T.S.C. Test Signal Generator with a 20 IRE
The CAV-1020 is repairable and backed by Analog Devices’ unit TV test signal output. The display (output) was obtained
limired onc-year warranrty. using a Tekironix Model 520A Vectorscope.

Information furnished by Analog Devices is believed to be accurate
and rcliable, However, no responsibility is amumed by Analog Devices P.O. Box 280; Norwood, Massachusetts 02062 U.S.A,

for its use: nor for any infringements of patents or other rights of third 2 3
parties which may result from its use. No liccnse is granted by implica- Tel: 617/329-4700 Twx: 710/394-6577

tion or otherwise under any patent or perent rights of Analog Devices. Telex: 924491 Cables: ANALOG NORWOODMASS
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SPECIFICATIONS (typical at + 25°C with nominal power supplies unless otherwise noted)

Modcl . Units CAV-1020
RESOLUTION (FS = Full Scale) Biws 10
%S 0.1 .
L5B WEIGHT
IVp-p FS mVv 1
IVppFS mV 2
ACCURACY
(Including Lineariry) B dc % F§ = 12L5R Q.05
Monetanicity Guaraniesd 010 +70°C
Nonlineariry vs. Temperature % af F§~C 0,000%
Gain vs, Temperarure Yl F5~C 0,015
DYNAMICCHARACTERISTICS
In.Band Harmonics'
(dc 1o 1MHz) dB below F§ &0
(1MHz 10 SMHz) dB below FS £3]
(5MHz10 10MHz) dB below FS 50
Canversion Time* ns (max) 1640( = 20}
Maximum Conversion Rare® MHz (Guaranteed) 25(20)
Aperrure Uncertainry (Jiter) ps(rms) max =5
Aperture Time (Delay) ns L
4B 63
db 45
ns {max) 50(75)
ns, max 50
MHz o
IMHz 15

: i Frboses
- dB belop in
i ) Y 4B belad i T
p A : ] dB below 2
Diiferential Gan'®
(20 IRE Unir Reference “a
Differential Phase'®
(20 IRE Unit Reference) dege .
ANALOG INPUT
Voluge Range
Izpur Pirs 9 & 10 Connected V.p-pFs |
Input Pin 9ar 10 V.p-pFs 2
V, max =4
Input Type Either Unipolar or Bipolar
Impedance
1V lapur Range n 500
IV [nput Range a 1000
Offser Adjustable to Zero with On.Card Potentiometer
vs. Temperarure % of FS/C o.01 R
ENCODE COMMAND INFUT"
Logic Levels, ECLCompatible v
(Balanced laput} v
Impedance (Lioesto-Line) 1, max
Rise and Fall Times ns, max
Width
Min ns 10
Max 7% af Encode Cammand Period
Frequency MHz (nrax) 20(25)
(Customer-Speeificd; Scw Ordering Informaton.) N
DIGITAL OUTPUT
Format Bits 10 Marallel; NRZ
Leogic Levels, ECL-Comparible v "' =
{Baianced Qurpur) v bl bl
Drive(l.ine-ro-Line) 0, min 7
Time Skew ns, max §
Coding Binary (BIN);
2'sComplement (25C)
DATAREADY OUTPUT
Format Bits I;RZ
Logic Levels, ECL-Compatible v "' = =17
(Balanced Qurpur) v “"= -0.9
Drive (Lisc-to-Line) 3, min %
Risxc and Fall Time ns, max 5
Duration L 1}3(2?) ! W= NOTES:
POWERREQUREMENTS 'In-Band Harmonics cxpressed in Tertns of spuricus in-band
<15V = 4% mA (max) 180 (2007 signals generated ot 10MH2 encode rate at analog inputs
- 15V = %% mA (max) 180(200) shawn in { ).
+5V =5% mA (max) 160(180) "Mmaured from icading cige Encode Command to mailing edge I?un
-52V =5% A (max) 1.92.1) Ready; use trailing edge 1o soobe curpuc dam ineo cxtcroal eireuit,
Power Coasumption W (max) 16¢17.8) *To be specified by customer. Scc Ordering Informatios. )
——" oo e ‘Pcak-To-peak signal fo mms boite mto with S00kHz azalog inpet,
TEMPERATURE RANGE *DC o 8.2MHz white noisc bandwiith with slor frequency of 3.886MHz;
Opcrating < 0ta +70 and encode rte of 20MH2.
Storage < - 3510 +85 “For full-pcale step input, 10-bit accuracy allained in specified tme.
Cooling Air Requirements LFEM 300 "Recovers to 10-bil accuracy in specified time after 2 ¥ FS ioput
(Linear Feet Per Minute) overvollage,
CoNsTRUCTION 7 o "With analog iaput 4048 belo FY, .
Singlc Printed Circuit Card Inches 7.0%5.0%0.5 ‘Wim anslog inpur. (Largessignal bandwidth flat withia 0.24B, dc

to
" Applies to units opumized for video appli

"Traosition from digie! “0" o digim! **1" inidates encodiog,
Specificstons subject to change without notier.
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SFIGNATIONS

Dimensions show
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CAV-1020 ANALOG INPUT RANGE OPTIONS rser ;0

For 1V p-p input range, connect analog input to pin 10, and

connect pins 9 and 10 together. Unterminated input impedance .: w51 Game

[ 26 Gaun

is 500Q. For 2V p-p input range, connect analog input to pin vee o
10; pin 9 is left disconnected. Unterminared input impedance is NPUT weuT
1,000(1. Mriea S
i . . . CAV-1020 INPUT CIHMELIT CAV- 1070 [NPUT CIMEUI
To obtain the desired terminated input impedance, conncct the
appropriare exrernal terminating resistor between the analog 1V p-p Input Option 2V p-p input Option
input pin(s) and ground as shown in Figure 1. Input impedances
higher than 1,0000) will result in loss of input bandwidth and o M B SEHSTORSAT IO I M
should be avoided. 0 e £ o
1 1768 0 azo

Figure 1. CAV-1020 Input Options
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THEORY OF OPERATION
Refer to the block diagram of the CAV-1020.

Analog input signals to be digitized are applied through a buffer
amplifier 10 2 rrack-and-hold T/H) amplifier, which is normally
operating as a buffer amplifier in the “track” mode, following
all changes in input as they occur. The uscr of the CAV-1020
determines the point at which the analog signal is to be digitized
by applying an Encodc Command.

The leading edge of the cncode command causes the track-and-hold
circuit to switch momentarily to the “hold” mode of opcration,
“freezing” the analog inpurt long enough to begin the digitizing
process. The “held” value of the analog signal is applied 10 a
5-bit A/D encoder, and (through a buffer amplifier) to an analog
delay circuit whose delay is equal to the time required for the
first digitizing/reconstruction step of the cncoding process.

After being digitized and resolved to S-bit accuracy, the output
of the T/H is nppbed r.hrough registers 1o a S-bit D!A converter,

which remains after a 5-bit representasioQ
has been subtracted from thar input.

This residue, or error, signal is digitized by a second encoder 1o
a resolution of 6 bits and applicd to the digiral correction logic
circuits along with Bits 1-5.

The correction circuits usc a combination of the 5-bit and 6-bit
signals 1o compensate for possible nonlinearities and other errors
to assure the final 10-bit digital outpur will be 10-bit accurarte.

Oversimplified, the digital correction circuits usc the information
conrained in the 6-bit signal to determine whether or not
Bits 1-5 need to be modified.

Basically, the correcdon circuits use the information contained
in the MSB of the 6-bit byte 10 dererminc what action needs to
be taken with regard to the first five bits. Depending upon its
value, the circuits will pass the 5-bit information as it is, or add
a value of binary “1™ to it. Bits 2-6 of the 6-bit information
become Bits 6-10 of the digital outpur of the CAV-1020.

This innovative use of 11 bits 1o achieve an accurate 10 bits of
resolution compensates for a muldtude of potential errors which
othcrwise could be eliminated only by incorporating expensive,
high precision parts into the design. Digirally corrected subranging
(DCS) used in the CAV-1020 does not prevent such anomalies
as gain error, track/hold droop error, linearity error, or offsct
error, But it obviates the effccts of these problems and makes
high-speed, high-resolution digitizing an economic reality.

ANALOG DEVICES

OFFSET AND GAIN ADJUSTMENT

When adjustng offset and gain of the A/D in the system, the
OFFSET control is adjusted first. It has sufficient range ro
allow the uscr to operate the A/D in cither the unipolar or bipolar
mode. The adjustment sequence is:

1. Apply desired maximum positive voltage to analog inpur.

2. Adjust OFFSET control while observing LSB (Bit 10) and
-adjust unotl digital output has Birts 1-9 solid “1” with LSB
“roggling™.

3. Apply desired maximum negative voltage ro analog input.

4. Adjust GAIN control whilc observing LSB (Bit 10) and
adjust until digital output has Bits 1-9 solid “0™ with LSB
“roggling”.

GalN

word rate. The decimal place is assumed (but not sho <
the second and third places. CAV-1020-120, for cxample, md.lcatcs
final calibration and, consequendy, optimum peformance at
12MHz. Bur the unit will operare at word ratcs to the 25MHz
capabilities of the converter.

Oprimum performance will be achieved within 2 band of fre-
quencies approximately = 12% around the sclecred word ratc.
The user must keep in mind the upper performance specification
of 20MHz “Optimum” finzl calibration at 19MHz, for example,
is not meant to imply optimum pcformance at word rates above
20MHz. The unit will operate beyond 20MHz, but accuracy,
NPR, SNR, and/or other specifications may be outside the
limits shown on Specifications page.

If later applications requirc word rates beyond the limits of the
original optimum frequency, the unit can be returned ro the
factory for calibration; there is a nominal charge for this service.

Matng sockets for the CAV-1020 are model number MSB-2
(thru hole) or MSB-3 (closcd end). These are individual solder-rype
pin sockets for mounting in PC boards; one is required for each
of the 36 pins of the converter.
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