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IRF630, IRF631, IRF632, IRF633 Devices
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IRF630, IRF631, IRF632, IRF633 Devices

PMALIZED EFFECTIVE TRANSIENT
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Linear Integrated Circuits : L

CA3300

CMOS Video Speed 6-Bit Flash

Analog-to-Digital Converter

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

18-LEAD DUAL-IN-LINE
SIDE-BRAZED s inf s alfo il
CERAMIC PACKAQE -8 ” ! A pari 0l aliow 30 MHz sampling rate

The ACA-CA3300 s a CMO
analog-lo-digital converter

k ited for high-
damanding balh low-pow 2 sspacially suite igh-spesd

", ion applications whers low pawer i

digilization. iportant .
wigitizing (industrialisecurity )

The CAJIN operalos over & iooed A/D convarsion

range of 2.4 volis up 1o the de supp

d signafure analysis

fangidnt signal analysis

‘gh-energy physics research

IN-spead oscilloscopes storags/display
Gefheral-purpose hybrid ADCs

Optical charactar racognition

—— W Radar pulsa analysi

The intrinsic high convecg e makes (he n 4 g ur::lw-

Idenlly suited for digitizin vl ]

powar consumplions as low as
upon the clock frequancy selociéd.
S-vall supply 8l a clock fraquancy
consumplion ol the CA3300 |5 lasd Ih
oporated from an 8-valt supply ata fraque
Powar consumplion is lass than 150 mw

1 e

- o

overllow bil makes poss ;Z#
CA3300s In series 1o | c™]

conversion sysiem. A serfes’ : v
may be used lo produce aTTibit hig
Operation of iwo CA33 n parallel daub !

, ) [ nl— 3
convarsion speod (e, Incre the sampling rate from 15 J : :: ::, CINTIN
lo 30 MHz). CA3300s in parallel may be combined with & . 18—
high-speed 6-bit D/A converterf aSinary sdder, control 2 4 B
logic, and an op anip s h ‘ . 4,
converter, ‘ 5 12}~ vpo
Sixty-lour paralla ulo-balanced voltage comparatars fiepaiy . ::‘ ::';
measure Lhe inputl Vollage with respect lo & known

SR T 118109 B ==

The EAJQ& type is available In an 18-lead dual-In-lina
ceramic package (D sulfix) or in chip lorm (H sulfix),
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CA3300
ELECTRICAL CHARACTERISTICS
LiMITS
CHARACTERIBTIC TEST CONDITIONS uNITS
i MAX.
Resolution ] Bits
Linaarity Error 0.8
Ditterential Linsarity Errar 048 | LS8
Quantizing Error 1/2
Analog Input:
Full Scala Range Yoo v
+0.5
Input Capacitance == pF
Input Current 1000 Juh,
Galn Temperalure Coefficlent —  |LSB~C|
Maximum Conversion Spesd : 5PS
Device Current - ik
{Excludes IRgF, iz) 18
40
Ladder Impedance 1800 1]
Digital Inputa: P
Low Voltage Vop=0V et - | =] =] v
Vpp=8vV - - 28 v
High Voltage Vpp=s V.- ;," a8 | = | = | v
DD=B V - - v
Input Current I Yon=8Vv -'-" +1 - A
Diglial Outputs: -
Output Low =5 V, Vg 10 -
(Sink) Current BV, 15 - )
Output High n-s V,Vg=48Y -0.8 8 -
{Saurce) Current . Vg=T75V -1.6 ] -
Zener Voilage T4 [
LZanar Dynamic Impada EF ﬂ ﬂ V] j w ’q»z 1 30 (1]
Zener T 8 0. — | mV/mC
I Dal Vpp=8V 20
Aperture Time VDD=8V T



k]
—_——— =

Cuocx| T

s % d 5.

& Fi5. 1 - Block diagraniliof the CA3300.
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DG SUPPLY VOLTAGE RANGE r'-'nn:-

mm NUIR o Y,

DC INPUT
GI..I.I"H.'E'I.DE#.'ll"mH.1...H,H,1..............,,...
PWEHDIH!FAT!DHPEHPMWE {Ppo)
FOR Ty = -40 1o 55°C .. T T T T T T T T T T T e S srvananansssssq JT6 MW
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TEIIPEHATI.IFIEMHGE
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BTORAGE . A L e T e e L U R MRS A * et 1 v U P
LEAD TIWEHM‘LHE :Mmm mmim1
AT DISTANCE 1/18 £ 1/32 In. {150 + 0.78 mm) FROM CASE FOR 0 MMAN ...t iiiinrarssesensnenenss F208°C
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Fig. 2 - Timing alsgrams for the CA3300
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CA3300
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Devics Opemtion -
A saquential parallel technigue s f b
gonverar o oblain its high-speed operatic
canslste of the “Auto Balance” phass, @1 51
Unknown™ phasa #2. (Relar to tha circul
conversion lakes one clock cycle.” Wi
pin 8) low, the “Aulo Balance™ (B1) ¢
pathod of the clock cycle, and the “Samp
;m:uu during the low pariod of the ol gk

Puring the “Auto Balance” phase, a tran:
. used 1o connect each of 84 commutatingie
‘associated ladder reforence tap. Thosa'l
Jua tohows:

k

F Viap (NI=gV Nl—VREF/(2 .
R i

Whars: Viap(n)=referance lsdda( 1b véltage al point

CA3300

The status of all these comparator amplifiars are stored at
the and of this phase (§2), by a secondary latching amplilier
slage. Once laiched, the status of the 64 comparators s
decoded by a B4 (o T bil decode array and the resuils ara
:ﬂmm into & starage register sl the rising edge of the nexi

A J-atals butfer is used sl the oulput of the T storage
sters which ara contrelled by two chip-enable signals,
will indopendently disabls B1 through Bo whan 1 islna
high stats. CE2 will independently disabls B1 through Bé
and the OF bullers whan It is In the low slale.

o facilitale usage of this device a phasa control Input s
prgvided which can effectively complamant the clock as it
s chip, Also, an onboard zenar is providad for use
voltags,

ock Operallon
iveralon cycle can be traced through the
ollowing steps. (Reter 1o liming diagram
ihe phase control in & "High' stale, the rising
Ginput will start & “sampla” phass. During
ate of the clock, the 84 comparators will
ge and the 64 lalches will track the
. At the falling edge of the clock, all B4
8 ara capturad by the 84 lalches. This
o' phase and starta the “aulo balance”
paralors. During this ‘Low’ state of (he
‘ol the laiches propagates through tha
L it code appears al the D inputs of the
On naxt riging edge of the clock, this 7-
odl lnto tha output reglsters and appoars with
) walld data at the output of the 3-stale
O mistks the start of & new “sampla” phass,
ling the conversion process for this naxi

Oparaton
pling high-spesd nonrecurrent or transient dala,
&f may booperated in a pulse mods inona of bwi
- The fastast melhod is 10 keep the convertar in tha
Unknown phase, @2, during the standby state. The

ow be pulsad through the Auto Balance phase

8. /The analog value ls capturad on tha
- Arid |s transferred Into the oulput

& VAEF=voilage acroas A= H - -
N=tap number (1 through £4)

The ather alde of the capacilor is co dioa
siags ampilfisr whose output is shorled 1o its Input
swiich. This blases tha smplifier at fe'intrinaic trip paint,
Jwhich s approximately (Vpp-V55)/2. The capacilors now
|Gharge 10 their sssociated lep voltages, griming the circull
ipr the next phase.

I=tha “Sample Unknown"

ned, the comparator
ayrd Vi I8 switch to all 64

il

Itors. Since the other end of

znlpmmfh now looking Into an elfectively opencircull,  performed
voltage that d 8. Iram W f
EEREL i L
Comparalons witl ag t n Vinewi tr

‘he comparalor oulpuls lo a slale, all comparaiors data into tha
#ith tap voltags lowar than Viy will drive the comparator
Wwiputs to a “high” state.

his aevice requinss only & single phase clock. The terminalogy af
Y and 82 relen 19 tha High snd Low parlods of the same clock,

PL‘ g of @1, We are now back In tha

adanathe: convéralon can be slaried

Ut natlater than 10 us dua to the evantual
aop ol the commuialing capacitors. Another adv

of this method st asthe palential of having the lowest

power drain, The larger tha time ratlo betwean B2 and 81,

thallodver the powsr consumption. (See liming diagram Fig.

et b ilble] |l ool ssuwcrma 1.

Indafinitely wailing lo start & convarsion, A conversion s
sirobing the clock Input with two #2 pulses,
‘ Unkpown phass and

n or laiches on the

1o transter the

oulpul registers. This occurs on the leading

edge of the second pulss. The conversion now takas placa

In 87 ns, bul the repelition rata may be as slow as desired.

The disadvantags to this method is the higher devics

dissipation due 1o the low ratlo of 82 1o @1, (See timing
diagram Flg. 2c.)

Incressed Accurscy
In most cases the accuracy of the CA3300 should be



Linear Integrated Circuits

CA3300

sufficlent without any adjustiments. in applicetions where
Bccuracy is of ulmosl importance, thres ad|ustments can be
mads to abtain batter acouracy: |.o., oliset trim, gain trim,
and midpolnt trim.

Oftsel Trim '
In genaral offse!l correction cen be done In tha praamp
clreultry by intraducing a DC ahilt lo Vi or by the olsat
trim ol the op-amp. Whan this |8 not possible the B~ {pin 10)
Input can be adjusted to produce an ofisst trim,
theoreticsl input voltage to produce the flirsl transil
LS8. The squation s as follows:

AN

Vin (010 1 transition) = 16 LSB = (Vg o
R —
—

It Vjpy for tha firet tranaltion |s less than ihe iF
a single-turn 50-ohm pot connected bo
ground will accomplish the sdjustmant.

and trim the pol until the O to 1 trageitlo

I Vi for the lirst tranaition is greater (Gl
then the 50-ohm pol should be connagld b

#FF
J -
Vin (63 10 64 transition) = Vage VHEM_
E I"HEF {121!]21}—} IS
i ! ot o Ll

Ta parferm tha gain trim, lirst do the offset ll‘lﬁlﬁi/lﬁ!d{ i
apply tha requirad Vjp for the ﬂmmwﬂﬁmlu

)

counl thal is brought out ls count 33, To irim the midpolsl
the offsst and gain trims should ba dons firsl. The
theorelical transition from count 32 to 33 occum o e
LSE's. Thal vollage s as follows:

Vin (32 to 33 transitlon) = 32.8 (Vrep'td)

ovarflow Indicator, thres-stats oulputs,
trols—all of which are avallable on the

Gl

or conneciing a T-bil clroull ls to Lot

! tworks, aa [llustrated in Fig. 13. Since the
lu rsaisiance valua of aach ladder may vary, extermal
Of the mid-referenca vollage may be reguired.
overliow output of the lower device now becomes the
fith bil. When it goas high, all counts must come from
It goss low, all counts must come

Lile: N w,

adjust VREF until that transitic "
m‘ Tm .. - § e
The relerenca canter (RC), pin 16, allable to the user
ihe approximate midpoint of the resislor ladd ——

L

]

doyfce, This is simply by
Gverfiow sigNal lo the control of the lowsr a0
iy _pkﬁ control of the upper a-d converte:.

of tha two davices (bita 1 through#)
ot In paralisl to complate the clrgultry, The

amplate circuil for @ 7-bit a-d converter is shown In Fig. 14

| ﬁluﬁj’j “'_;n_ﬁ:g;ﬂﬁ
VRGN wioe i) (HRGE
“ o 2 e
gt b
A Sali g

FECH-Badda

Fig. 12 - Typical CAZI00 8-bit configuration 15-MHx sampling rate.
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CA3300
L » ot
L + bl
1
) cTRuT
83
4 B
S P
7 N
_ N
NN
-gdi&%b\
L
D’P‘”-WIMHM o ﬂ
- 7,
8-Bit to 12-81t mmwm ; from the first and second
To obtain 8 ta 12-bit i u ‘ arela other with bit 1 of the first
mfm:m 1£H|.;mu:|-dm III:- converslon ovarlapping bil 7 of the second conversion.
convert 12 bits. Tha hiigh speed of the GA3300 aliows 12-bit When SERp thie o o AR R F
mﬂ; "”.‘.- aﬂm&]w \h O11gel giap Of Bi1 acted from the flrst
mrﬁ:le, ¥ . l I Orwarc -I- h ‘ h :" ﬂﬂ ml:lﬂ'llllﬂllfﬂn
two sequantisl versions are made. Converier A firsi tatal numbser of bite desired for tha final convaralon (the

does acoarse convoraion to 8 bits. Theoutpul is applied loa
&-bit d-a converier whose sccuracy lovel Is good 1o 12 bits.
The d-a converter output Is then subtracted from the Jﬁpué
voltage, multiplied by 32, and then converted by a sacon

flash n-d converter, which is connecled in & 7-bit

8-d converar nead only be accurale to B bits).

The first converier can ba offsel-blassd by adding a
20-01 reslslor al [he bottom of the ladder and Increasing
the refarence voltage by 1 LSB. If & 8.40-vollsge
relorence is used In the system, for axampls, then the
first CA3300 will require & 8.5-V relerence,
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CA3300 ¢
OUTPUT CODE TABLE A
INPUT VOLTAGE" BINARY
CODE DESCRIPTION VAEF VREF VREF VAEF OUTPUT CODE COUNT
7.68 6.40 512 320 (L5B)
(VOLTS) (VOLTS) (VOLTS) (VOLTS|O0.F B8 B5 B4 B3 B2 BI
ZEROD 0.00 ' 0 00 O0O0OTO 0
1Ls8 0.12 [ﬁ nns DO O 0 0 0 1
2Ls8 0.24 \‘\ D0 (0 0O O O O 1 O 2
% Full Scale — 1 LSB .+ N+ F TS A T k1]
¥ Full Scala o1 0 0 0 0 0 a2
% Full Scale +1 LSB o1 0000 1 n
Full Scale — 1 LSB 1 110 a2
Full Scale 101 -3 %]
Overllow 1 1.1 4 127

REFERENCE VOLTAGE.

o Lias
(3.150-3.352)

Dimeansiona and ped layout for CAII00H,

Dimanaions in parentheses are in millimeters and are derived
from the basic lnch dimensions s indiceted. Grid graduationa

arw i mite (1673 inch).

The pholographs and dimensions of ssch COS/MOS ohip
represerni o chip when it (8 part of the waler. When the waler iy
Cul inta chipd, the clesvege sngles are 57 inatead of B0° with
reapect 10 the face of the chip. Therelor, the isclated chip la
aclually 7 mily (097 mm) larger in both dimensions,
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