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1. SIGNAL ANALYSIS.

1.1. Signal Classification.

Signal analysis in its widest application simply means the extraction of.
useful information from-input data. -

Input data can be, by nature, either continuouse) or discrete as a function
of some indcpendent either continuous or discrete variable.

According to the methods of analysis chosen, transitions to/from discrete
- 'y (quantization) ar€ fréquently effected.

The transition from continuous to discrete will be called analog-to-
digital conversion (ADC) and the inverse transition will be called digital-to-
analog conversion (DAC). As well quantization of the input signal when done
will be effected at regular intervals of the independent variablcs.

Signals can be classified as continuous or discrete; deterministic or
stochastic.

In the whole picture of Data Analysis. the particular rase of treatment of
signal of our interest are stochastic with an independent variable (continuous

¢ -or discrete) in the time or frequency domain and a dependent variable in
continuous or discrete form.
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Figure 2h illustrates the transfor-
mation of a continuous time variable
signal in the Digital Signal Processing
phases.

- The continuous time variable input
signal is first transformed into Pulsed
Amplitude Modulation (PAM) by the
Sampling and Hold (S/H) (independent
variable = discrete, dependent variable =
continuous),

- then is transformed ol a Pulse Code
Modulation (PCM) by the Analog-to-
Dighal converter (A/D) (independent
variable = discrete, dependent variable =
discrete),

- then the signal is processed digitally by
the Digital Signal Processor (DSP), Dis-
crete Results are then transformed by
Digital-to-analog converter (DAC) in

analog signals (independent vari-
able = discrete, dependent vari-
able = continuous),

- finally the analog signal is fil-
tered (independent variable =
continuous, dependent variable =
continuous).

ind. ~ _cont. -
dep.

: diser.

filter

= Out
ey,

cont. S/H

AiD D/A

discr.

y_

Figure 2a. Transformations of the
independent and dependent vari-
ables in the Digital Signal Proc-
essing phases.

Pulse Pulse

Amplit. Code

Modul. Modulatign ‘
analog X IN S/H OUT |an,
IN filter /P filter | out
var. ek cont.u cont. cont. discr. discr cont cont
var. Sy cont. cont. discr. discr. discr. discr, cont,

Figuie 2h. Block diagram of the units use

dinadigital processing analog signals
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SPECIFICATIONS for a D/g éom@rﬁ
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and correspona\ins\ﬂ the number of outpul
\A;\T.uge (or cqrrehfs). t e. the nu'mbe.r of Poss(b]{
hop“T dolT.zﬁas of a converter which can accep'r 10
tnpal bifs is 2'°21,024. The smallesT possible
ouTl;.Jt c‘s.'u-;gtz tn Outpuf \/o“agi’_ LS TB!'zT,' o‘f' ‘fu“
oxle ouTI)qT range. ~ resolufion 1 Partin 1000
or 0.1 percen'l'.
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ac,ft-&.;‘sl analog Out'Put‘fl/Olege ang what ‘T}«;,ouf,a
Zhould be in the iaﬂ’,a\ Cooe. LoVl ot hivear
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PARALLEL A/D CONVERTER

* HIGH SPEED, fg = 10MHz —> 500MHz

+ COMPLEX, REQUIRES 2N COMPARATORS
(256 FOR 8 BITS)

 USED MAINLY IN VIDEO AND RADAR PROCESSING
FOR LOW RESOLUTION, HIGH SPEED
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Summary of High Speed ADC Performance

This table is a summary of data points on pubished high-speed ADCsoverthc last 8 ycars
in order of pubilcation.

Notes:

1. F/M1 is ratio of sampling rate 10 equivalent technology ft muitipled by 103

2.FM2 xsa:camsqummxlsnormahzcdbyafaaor(ﬁcmwmmm) This is really not
very useful since of course pads don't scale. However.tpvesagemnlmdmnonofumds This

was done only for the CMOS converters

Author Type rate bits tech SH? PSV Pwr Ara FM1 FM2
Sekino,Sony 2sep 0OM 8  4Gbip N sV 07 35K 75
1SSCC82 .

TsukadaHitachi FL  25M 8 2uCMOS Y SV 03 33K 16 82K
ISSCC85 .

Dingwal, RCA 2step SM 8  2uCMOS Y sV 015 6K 3.3 15K
ISSCC85

Peetz, HP FL  250M 8  7Gbip N -5 12 48K 36

ISSCC86

Lewis,UCB Pipe S5M 9 3uCMOS Y 10 018 10K 72 LIK '
ISSCC86 .

VDGrfiPhii  Fold S0M 8  75Gbip N 5 03 10K 6.6

ISSCC87

Yoshi.Sony FL 350M & 10Ghip N 5 15 22K 35

1ISSCC87 .

AkazawaNTT FL  400M 8  18Goip N 5 27 65K 22

ISSCC87

Tsutomoto NTT FL 26 6 26Gbip N [ 2 18K 76

ISSCC88

V.D.Plaasche,Ph  Fold 100M 8  12Gbip N 5 68 17K 83

ISSCC88

)



11K

Mausyura,Hia 2step 20M 8  2u Y s 02 2.75K
1SSCC88 . ._

Song.Usiv Il Pipe IM 12 15CMOS Y S ‘04 78K 04 35K
1SSCC88

Shimirzu 2step  20M  10b  4.5Gbip Y 5§ 09 40K 44
ISSCC838 : |

Kerth, Xzal 2step 1M 120 3uCMOS” Y 10 7 150K 14 166K
CICCs8 : - '
MasayukiNTT ~  2st a0M 8 lCMOs . Y . 5 0.6 206 80 20K
ISSCCS9 '.

Chin, Nat 2t  1SM - 10b 2uCMOS. N 5 015 15K 1.0 37K
Fukishima Somy 25t  40M? 8 14CMOS Y 5 0Ol 81K 222 37K
1SSCCE9 ,
Robensom, AD  Pipe ,20M 106 BICMOS Y 5 10 85K 100
1SSCC0 : )

Song, Uaiv Il 2sep 1SM 10 WCMOS Y 5 0250 4K 30 4K
1SSCCS0 '

ZojerSeimens  2step  7SM 10b  7Gbip Y 5 2 23K 107
ISSCC0 .

Mats Mistub 2t 36M 10b 7GBCMOS. Y 10 - 075- 40K 43
1SSCCa0 .

Lin, UCB Pipp 25 13b 3uCMOS Y 5V 0l 40K 36 44K

VLSS0

!




Flash A/D Converters

Flash Converters hold the Speed Records

>1Gsample/sec in HBT
>3000Mhz in Si Bipolar

Many Key Design Issues: '
Noalinear Distortion in Sample/Hold
Jitter on Sampling Clock
Capacitive Loading on Source

Comparator Kickback =

Supply Noise and Packaging
R

Flash Converters are Hardware Intensive
Area, Power large expeciélly at or above 8 bits
Alternatives preferable if speed can be acheived

Most flash converters of commercial importance are
bipolar to get max speed

%
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Problem: How Do We Impiet: 2nt High-throughput

ADC Functions(ie one Output Sample per clock) at
High Resolutions (ie >10bits)

Traditional Approaches:
1. Flash Converters
a. Exponentially increasing hardware
b. Impractical above 8 bits

c. Large power dissibation and i'nput capacitance

2. Two-step Flash Converters

a. Requires multiple clocks per conversion

b. Still exponential hardware with resolution

Alternative Approach: |
3. Feedforward, or Pipelined Approach
a. High degree of cor;currency
b. Approximately liné_ar hardware with resolution

c. Difficult analog design challenge

15



Summary of High Speed ADC Periormatite

This wble contains all the ADC dats poinis sored b@g\m of merit. Both CMOS and
Bipolar are included. e

Notes:

1. F/M1 is ratio of sampling raie 10 equivalent technology ft muitipied by 103

2. F/M2 is area in square mils pormalized by a factor (feature size in miaonﬂz. This is really not
very useful since of course pads don’t scale. However, it gives a general indication of wends. This
was done only for the CMOS convernsss '

Author rax bits -~ tech

Type pPSV Pwr Arca 7EM1  FM2
Tsutomowo NTT FL 2G 6 26Gbip . '

FL

FL

5 2 18K 76

5 12 48K 36

Peewz HP 250M 8 7Ghip

Yoshi,Sony

Fukishima,Sony  2st 40M? 8b 1.4CMOS 5 0.1 g1k 222 37K

\
Akazawa NTT F 400M 8 18Gbip 5 27 65K ™22

sy. 03 33K 16 $.2K

SA?
N
N

350M 8 10Gbip N 5 1.5 22K 35
Y
N
Tsukada Hiachi FL 2M 8 iucmos Y
Y

Mawuura Hita ~ 2step  20M 8 2u 5 02 1K 13 275K

Zojer.Seimens 2stiep  1SM 100 TGoip Y 5 2 23Kk 107
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Author Type mate  Dbis tech S/H? PSV  Pwr Area FMi Fiv
Robertson AD Pipe 20M 10b BICMOS Y s 1.0 gsK 100
VDPlaaschePh  Fold 100M 8  12Gbip N 5. 08 17K 853
Masayuki, NTT  2st 40M 8 luCMOS Y 5 0.6 20K 8.0 20K
Sekino,Sony 2step 3OM 8  4Gbip N sV 07 3K 15
Lewis,UCB Pipp SM 9  3ucMOS Y 0 018 10K 72 LI
VD.GriftiPhi  Fold 50M 8 7,schip N s 03 10K 66
Shimitzu 2step 20M 106 4.5Gbip Y 5 09 40K - 44
Mats. Miswb ¢ 30M 10b 7GBCMOS Y 10 075 40K 43
Lin,UCB Pipr 25M 13 3WwCMOS Y sy 01 40K 36 44
Dingwail RCA  2step SM 8 2uCMOS Y sy 015 6K 33 13
Song,Univill 2siep 1SM 106 lCMOS Y, S 0250 4K 30 4
Kerth, X1at 2ep IM 120 3uCMOS Y 0 7 150K 14 16
| ChinNat 2t 1SM 106 2uCMOS N 5 015 15K 10 3.51
Song, Univill Pipe IM 12 15CMOS Y 5 04 78K 04 35



Two-Step Fiash ADC

I n bit, * nbit \+
—>|sH |—L»|ADCI —>1D/A —>O——> ADC2

MSBs | - LSBs

Advantages:

Much less area than straight flash

Disadvantages:
—» Requires at least three full clocks
Requires precisioninterstage processing
Grows exponentially with number of overail bits
Widely used in 1 -1.5 micron CMOS for 26Mhz 8bit video ADC
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Summary of Two-Step ADC feriormancei.oo'vc)

P
This table is 2 summary of data points on pubished on CMOS two-step flash converters over

the last 8 years, in order of publication

Notes: :
1. F/M1 is ratio of sampling rate to equivalent technology ft multipled by 103

2. F/M2 is area in square mils normalized by a factor (feanirc size in micmns)z. This is really not
very useful since of course pads don’t scale. However, it gives a general indication of trends. This
was done only for the CMOS conveners

Author Type rate bits  tech S/H? PSV  Pwr Area
Dingwall, RCA  2step SM 8 200MO0S - Y 5V 0.15 6K
ISSCC835

Matsuura Hita 2step  20M 8 2u Y 5 0.2 11K
ISSCC88

Shimitzu 2step  20M 10b  4.5Gbip Y 5 0.9 40K
ISSCC88 .

Kerth, Xual 2step 1M 12b  3uCMOS Y 10 i 150K
CQ1CC88 .

Masayuki NTT 2st 40M 8b . 1uCMOS Y s 06 20K
ISSCCR9 : .

Chin, Nat 2st 1.5M 106 2uCMOS N 5 - 0.15 15K
ISSCC89

Fukishima,Sony  2st 40M? 8b 1.4CMOS Y h] 0.1 8.1K
1SSCC89

Song, Univ Il 2step 15M 10b 1wCMOS . Y 5 0250 4K
ISSCC%0

Zojer,Seimens 2step 13M 106 7Ghip Y 3 2 23K
1ISSCC90 | ' L

Mats. Mistub 2st 30M 10b 7GBCMOS Y 10 075 40K
1SSCC90 '

s




Quantized Feedforward ADCs

Much less hardware than flash

Digital correction, self-cal

Disadvantages:

Requires Fast Interstage Processing

n bit n bit \+
| sH DIA ——.O———a- Gain |[—>
i Outp:
(Rem
N-bit Element
- N-bit
N-bit N-bit :
Element |——> | Element|____, Element —_—
—
Complete A/D Converter
Advantages:
Same throughput as flash

fi



lejuatayip Ajng e
Pojeiqijed ale abejs puz B is| e
Uol1334109 10419 [eYbi(q *

obels/sliq ¢ ‘sabeys g e
1 2 19 e th &;:_.
S
ebeig [ * ° obeig | | abeig [ indy induy

Sliq m¢

¢+ . S)q m@ sliq m@

uojiaasio) 10413 jeybig

adAjol01d4 oV paujjediq ng ¢}



ou ou ou ou salk salk ou uoneuiqien
ou saA | saAd | sah | sak | sak — | uonoaniod 10113 |eNbiq
— v b 1 4 v rd ujeb abejsiaug
4dp | 3d | ddi | ddy [ adg [ ady | ady X ¢
yi9 Yyis Uiy pPie | puz | 1S} H/S
\ o aqav |
_o__ i nq g
Jos { 11 " [ 5] o]
A m
\+ _.: FFoFeForTaoR fip-
v | ] HE
! H ) N P
[ N L8 MX.e,n... boabbled M
ﬂ _ _ mo mo Wo ﬂo
<] a—o | |

I

abejs aujjadid Jo weibeiqg yoo|g

’ - !- % A



Summary of High Speed ADC Performance

This table is a summary of data points on pubished high-speed pipeline ADCs over the last
8 years, in order of pubiicason.

Notes:

1. F/M]1 is ratio of sampling rate 10 equivalent technology

3

ft multipled by 10°

2. F/M2 is area in square mils ormalized by a facior (featre size in microns)°. This is really not

very useful since of course pads don't scale. How

was done only for the CMOS converers

ever, it gives a general indication of trends. This

Author Type rae  bits tech S/H? PSV Pwr Ara FM1 FM
Lewis,UCB Pipe SM 9 wCMOS Y 10 018 10K 72 - LIK
ISSCC86

Song.Univll  Pipe IM 12 15CMOS Y 5 04 78K 04 35K
ISSCCs3

Robernson, AD Pipe 20M 10b BICMOS Y 5 1.0 8SK 100

ISSCC90

Lin, UCB Pipe 2.5M 13b 3uCMOS Y SV 01 40K 36 44K
VLSIS0 . '

R



SUCCESSIVE-APPROXIMATION
A/D CONVERTERS
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« TRADITIONAL DAC-BASED
_ + ALGORITHMIC CONVERTERS

ADVANTAGE

* HIGH-SPEED-CONVERTS IN N CLOCK PERIODS.

tc - 20')5

DISADVANTAGE

* DAC REQUIRES COMPONENT MATCH TO
FOR 1/2 LSB INTEGRAL LINEARITY

Y
L




- B A - 4R s =

-2t
COUNTER ]

> CLOCR
t 4

. C" “Jt,f;::‘-n T‘t‘.ue
PR LS Ak A

CLoCK

R o

LS v wilhae

[




# OF BITS OF RESOLUTION
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CONVERSION TIME (LOG SCALE)

COMPARISON OF CONVERSION TIME
FOR ADC TECHNIQUES
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Open Loop T/H Amplifier — HTS-0010
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High-Performance Imaging Applications

Example: Full-motion Digitally :_enhanced Surveilance System

~ 1200x900 Pixels, 60 Frames/sec = 65x10 © Pixels/sec

need 75Mhz/sec, 12-bit Res, 8-bit Lin

Physics Instrumentation Application

Example: All-Digital SSC Calorimeter Channel

60 Ms/sec |
14-16 bit dynamic Range
8-12 bit linearity
105 1010% Channets
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National AtoD,DtoA
Semiconductor

L MA31A/LM131, LM231A/LM231, LM331A/LM331
Precision Voltage-to-Frequency Converters

H

General Description

The LMI3I/LM231/LM331 family  of voltage-to-  the ‘quick reiponse nnmu! for 100 kHz vonnF-m.
frequency converters are ideally wuited for use in simple ; version. And output i capable
lowcost  circuits for anatog-to-digital conversion, driving 3 TTL s, or & high voltage ouUtput Up 6
precision frequency-to-voltage conversion, long-tarm  : 40V, yetis short-circuit-proof ageinst VCC.

integration, linear frequency modulation or dsmodu-

lation, and many awer functions. The output when usad

as a voltage-to-frequency converter is a pulss trainata . '

frequency precisely propartional to the applied input Foatures

voltage. Thus, it prewides all the inhersnt advantages of '

the voltage-to-frequency conversion techniques, and i3 _ & Guaranteed linearity 0.01% max

sasy to apply i all standard voltage-to-frequency .

converter applicadom. Further, the LMIJTA/LM231A/ o Wnproved parformance in existing voltage-to-frequency
LM331A attains & new high level of accuracy versus sanversion applications

tsmperature  whith  could only be attained with 4 .

sxpensive voltage-to-frequency modules. Additionally we Jplit or single s:applv opsration )
the LM131 is ideafly suited for use in digiul systems at == o Qpetates on single 5V supply
low powsr supply ~oltages and can provide low<ost _

analog-to-digital conversion in microprocessor-controlled w—e Pulse output compatible with ail logic forms
systams. And, the -frequency from a battery powered
voltage-to-frequenTy converter can be easily channgled
through a simple photoisolator to provide isolstion e Low powsr dissipation, 15mW typical st 5V
against high common moda levels.

e Excellent femperature stability, 50 ppm/°C max

« = 'Wids dynamic range, 100d8 min at 10 kHz full scale
The LM131/LM231/LM331 utilizes a new temperstura- frequency '

compensated band-gap reference circuit, to provide )
excellent accuracy over the full_operating tempsrature =% Wida range of full scale frequency, 1 Hz to 100kHz
range, at pawer supplies as low a5 4.0V, The precition e g | aw cost

timer circuit has low bias currents without degrading
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Typical Applications
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FIGUAE 1. Simple Swund-Alone Veltsge-to-Frequency Convarter
with £0.07% Typleal Linearity (f = 10 Hz to 11 kHz) ’
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Fastest 12 Bit
Track-Hold
Amplifier

The 4860 is the fastest high resolution sampis/hold
(track/hold) amplifier available. It is the only high speed
sample/hold that guarantees acquisition time and
sample-to-hold settling time (a S/H's two throughpu}
limiting specifications) to +0.01% and not to only .
£0.1% or =1%. The 4860 will acquire a full 10V signal
to £ 0.01%FS (equivalent to +0.005%FSR or + 1mV)in
200nsec maximum. The unit will then track signal
components up to 16MHz. In the track mode. offset error
is typically +0.5mV. and gain error is typically
+0.05%. When commanded to the hold mode (aperture
time is 6nsec and aperture jitter is + 50psec), the 4860's
output will settle to within +0.01%FS {+ 1mV) of its
final value in 100nsec maximum. Pedestal is a low

= 2.5mV. Once in hold. output droop rate is a low
SuV/psec maximum. Feedthrough attenuation

at 2.5MHz is an impressive 74dB.

A 24 pin dual-in-line package, a gain of - 1. an
input/output range of x 10V, and TTL compatibility
make the 4860 pin compatible with the Analog
Devices/Computer Labs HTC-0300. Being a second
generation design however, it is superior to that unit in
almost every performance specification. Faster switching

and better feedthrough attenuation are the result of our
unique MOSFET switching scheme. Faster acquisition
and settling times and considerably lower droop are the
result of our own high speed, FET input op amp designs.
The 4860 is ideally suited for 12 to 14 bit high speed
data acquisition/distribution systems. In a = 10V system.
its +0.01%FS { £ 0.005%FSR) linearity is equivalent to
better the + {2LSB for 13 bits. Its low = 50ps aperture
uncertainty enables it to accurately sample (to + %:LSB
in 12 bits) signals with slew rates up to 24.4V/usec. Its
low 54V/usec output droop rate enables it to hold signals
to + »4LSB in 14 bits for up to 125usec. The 4860 is
functionally laser trimmed at the factory for offset.
pedestal and gain errors, and it is designed to be used
without external adjustments. If system requirements
call for tighter accuracies. units caun +

" _ted at the
factory or adjustments can probably . ie at the A/D
or D/A used with the 4860. Full Mi, - AOTTAce

screening is available.

I TELEDYNE
PHHLBRICK
4860.

FEATURES

¢ 200nsec Max Acquisition Time
10V Step to = 0.01%FS

* 100nsec Max Sample-to-Hold
Settling Time

* =+ 50psec Aperture Jitter
* 74dB Feedthrough Attenuation
¢ TTL Compatible

-« HTC-0300 Pin Compatible

APPLICATIONS

* Transient Recorders

* Fast Fourier Analysis

s High Speed DAS's

¢ High Speed DDS's

* Analog Delay and Storage

" TELEDYNE PHILBRICK

Allied Drive @ Rte. 128, Dadham. Massachusetts 02026
~MICROCIRCUITS 14). (617} 320-1600. TWX: (710) 3486726, Tix: 924439

4!
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12-BIT FAST

*4'>  A/D CONVERTER

4192

The 4192 is intended for applications requiring fast, precise analog-
to-digital conversion. The maximum conversion speed is 500ns. Proven
monolithic circuits and recent advanced designsare combined to
produce a device with improved performance but low cost. The 4192 is
manufactured using thick and thin film hybrid technology.

Three selectable input ranges are provided: 0o +1 OV;+10VandOto
+20V. Factory laser trims adjust all parameters so that most applications
will require no additional adjustment. Optional gain and offset adjust-
ments are provided for the user's convenience. i

Conversions are initiated by a single “start” puise 50ns minimum. Two
timing signals are produced by the converter. End of Convert signals
datais ready atthe outputs. Sample/Hold signals an external Track/Hold
1o begin acquiring the next analog data point. This technique reduces

the overall conversion time for a combined A/D and T/H, thus increasing
throughput.

Tri-state outputs are supplied for bus applications. Alsoincluded is an
Overtlow pin. Overflow indicates the analog signal being converted was
outside the range of the converter. Power requirements are +15 and
5V. Power consumption is typically 1.5W.

The standard 4192 is specified for 0°C to +70°C operation. The
4192-83 is fully specified for operation over the +55°C to +125°C
temperature range and meets the high reliability requirements of MIL-
STD-883, Class B. May also be ordered screened to Class S.

FEATURES

O 12-Bit Resolution

O 500ns Max. Conversion Tir
J Low Power, 1.8W Max.

O Three-State Output Buffers
0 -55°C to +125°C Operatior

APPLICATIONS

O Medical Instrumentation

OJ High Speed Data Acquisitio
Systems

M‘

PACKAGE DIMENSIONS Dimensions are expressed in inches (mm).

[

- - . PIN DESIGNATIONS
+ - 1 1. 10V REF 17. SAMPLE/RDLD CONTROL
' i} : . 2 FANGE 18 EOC (STATUS;
1,101 MAX : : ;nmmu 1NPUTH 18 BT 12 LS8)
128.0 * ‘ ' 2% 4. INPUT LOW 20.0T 11
1 oM H S OFFSET ADJUST 2187 10
[_ _l 0180 (4.1) MAX v ST : . hmlﬁlnl zZure
AT— s:u|| T ) ; [ e & OvERFLOW zems
~_ - : ; 1&“!!“::2;&1 Hars
]
0.070x 0018 KOVAR H i 11, +5V POWER BT
. ' 12. DIGITAL GROUND 28873
DOT ON TOP =] & a2 0.900 mnss:m: 212
REFERENCES [+ 4. =15V POWE 30. BT 1 (MSB)
NOTE: Pns nave 0.025 wcn siana olf from case. PIN 1 0900 0.100 15 -5V POWER 1. START CONVERT
228) (28] 16. ANALOG GROUND 32 GAIN ADJUST

EL W 617.329.1600 TIX W 212711

T FAX B 617+326.6:

At
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FEATURES

12-Bit Resolution and Accuracy

Fast Conversion Time
AD7672XX03 - 3us
AD7672XX05 — Sps
AD7672XX10 - 10ps

Unipolar or Bipolar Input Ranges

Low Power: 110mW

Fast Bus Access Times: 90ns
Small, 0.3, 24-Pin Package

GENERAL DESCRIPTION
The AD7672 is a high-speed 12-bit ADC, fabricated in an ad-

vanced, mixed technology, Lincar-Compatibie CMOS (LC?MOS) .

process, which combines precision bipolar components with

low-power, high-speed CMOS logic. The AD7672 uses an accurate

high-speed DAC and comparator in an otherwise conventional
successive-approximation loop 1o achieve conversion times as
low as 3ps while dissipating only 110mW of power.

To aliow maximum flexibility the AD7672 is designed for use
with an external reference voltage, This allows the user to choose
2 reference whose performance suits the application or to drive
many AD7672s from a single sysiem reference, since the reference
input of the AD7672 is buffered and draws little current. For
digital signal processing applications where absolute accuracy
and temperature coefficients may be unimportant, a low-cost
reference can be used. For maximum precision, the AD7672
can be used with a high-accuracy reference, such as the ADS8S,
when absolute 12-bit accuracy can be obtained over a wide
temperature range.

An on-chip clock-circuir is provided which may be used with a
crystal for accurate definition of conversion time. Alternatively,

the clock input may be driven from an external source such as a
microprocessor clock.

The AD7672 also offers flexibility in its analog input ranges,
with a choice of 0 to +5V, 0 1o + 10V and =5V.

The AD7672 is also designed 10 operate from nominal supply
voliages of +5V and ~ 12V. This makes it an ideal choice for

data acquisition cards in personal computers where the negative
supply is generally ~12V.

The AD7672 has 2 high-speed digital interface with three-state
data ourputs and standard microprocessor control inputs (Chip

Select and Read). Bus access time of only 90ns allows the AD7672

to be interfaced to most modern microprocessors.

The AD7672 is available in a variety of space-saving packages;
plastic and hermetic 24-pin “skinny” DIP and 28-pin ceramic
and plastic chip carrier.

Information fumished by Anaiog Devices is believed to be accurate
and reliable. However, no responsibility is assumed by Anaiog Devices
for its use; nor for any infringements of patents or other rights of third
parties which may resuit from jts use. No license is granted by implice-

tion or otherwise under any patent or patent rights of Analog Devices. .

PRODUCT HIGHLIGHTS

1. Fast, 3us, Sus and 10us conversion speeds make the AD'
ideal for a wide range of applications in telecommunicatic
sonar and radar signal processing or any high-speed data
acquisition system.

2. LC*MOS circuitry gives high precision with low power d
(110mW typ).

3. Choice of 0 10 +5V, 0 to + 10V or =5V input ranges, ac
plished by pin-sirapping.

4. Fast, simple, digital interface has a bus access time of 90
allowing casy connection to most microprocessors.

S, Availab‘lt: in space-saving 24-pin, 0.3” DIP or surface mo
package.
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