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ABSTRACT

FRAME SYNCHRONIZER IS AN ELECTRONIC CIRCUIT WHICH SEPARATE
VIDEO SIGNAL FROM SINGLE MONITOR TO DISPLAY ON 4 MONITORS. ANALOG
SIGNAL FROM VIDEO MUST BE CONVERTED TO SEVEN BITS DIGITAL SIGNAL
WITH 5 MHz SAMPLING FREQUENCY. THEN, IT SEPARATES DIGITAL SIGNAL TO
4 PARTS AND VWRITES THEM IN 4 SERIES OF STATIC RAM. EACH SERIAL OF 2
STATIC RAMS,WHEN ONE WRITES A FIELD, ANOTHER ONE WILL READ ANOTHER
FIELD. READING WILL REPEAT 4 TIMES PER ONE ADDRESS. FINALLY,
REAL-TIME PICTURE WILL BE SHOWN CONTINUALLY ON 4 MONITORS IN THE SARE ~
PICTURE.

ADVANTAGES OF THIS FRAME SYNCHRONIZER CAN LET MANY PEOPLE
—WKTCH A VERY BIG\;ELEVISION WITH CLEAR PICTURES IN THE SAME TIME. 50,
THIS PROJECT IS PROPER THAN GENERAL TELEVISIONS WHEN SET IT IN

CROWDED AREA SUCH AS EXHIBITIONS.
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1437 _ANALOG TO DIGITAL CONVERTER (A/D CONVERTER)
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KM6264A/KM6E264AL CMOS SRAM

PACKAGE DIMENSIONS
28 PIN PLASTIC DUAL (N LINE PACKAGE

unit: inches (millimeters)

N N ATATATATATA A

3__
—P—
58 (14.0)

AX
0.60 (15.24)

B 0.008 (0.2) ;

0012 (0.3)

0.145 (3.88)
OABERBI) L e oo
-

0.120 {0.35)
MIN
o — “

0.02 (051)
MIN

28 PIN PLASTIC SMALL OUT LINE PACKAGE b A '
0.036 (0.889)

okt~ vl
0.045 (1.143)

RAAAEARAARABEN

0O O

L
0.460 (11.68) ‘_‘_*

0.325 (8.255)
0.395 (6.500)
0.470 {11.94)

(o]

CL-HOEHEEEBBHE ot LA
‘ 0.008 (0.152)
l 0.008 {0.203)
! 0.715 (18.16)
}i 0.725 {1842

0.103 (2.82)

g ) i /A
___‘l ! o0s502n
i e
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KM62256A/KM6E2256AL

CMOS SRAM

32K x 8 Bit Static RAM
FEATURES

* Fast Access Time 80, 100, 120 ns (max).
¢ Low Power Dissipation
Standby: 0.55mW (max.)
Operating: 248mW (max.)
* Low Data Retention Current: 50pA {max.)
* Capability of Battery Back-up Operation
« Data Retention Voltage: 2.0V (min.).
* Single 5V =10% supply
* TTL compstible inputs and outputs
¢ Pin compatible with 256K EPROMS
« Fully Static Operation ™
— No clock or refresh required
* Standard 28-pin DIP (600 mil) and 28-pin SOP
(330 mif) -~ : § .
* Common J/O, Tristate Output

FUNCTIONAL BLOCK DIAGRAM

| CLOCK GEN J—L PRECHARGE CIRCUIT ]
{ 1 !
! _ L W VY. IWITING | [
Ao—1-L%=
Aot $9= c
Aso—{ £9= g
Ao—t{2 g R ER R
Aro— Q “l1elgleiele
w s zl&1a)z]s
Apo—1 T3 £ L R I R e R
Ano—-8- g
h:o——-{)z* =
Au&-——f)’

N

INPUT WO CIRCUIT

COLUMN SELECT

]

S DATA }I
VOgo— T '! !?__ CONTGO!JJ-

2

1l I 1l

“1 [ ecoex J& d 4&
= [ ILEIL
e b6 6 o b
A A Ay

Ag Asp

é
A1

-
L

GENERAL DESCRIPTION

The KM62256AJAL is a 262, 144 bit high speed Static

Random Access Memory organized as :&2!788 words by
8 bits,

This device is fabricated using advanced SST'S CMOS
technology with polysilicon resistors.

The KMB2256A/AL. has an output enable for precise con-
trol of the data output.

It also has a chip enable for;he miaimum current pow-
er down mode. The KMB2256 /AL has been designed

. for high speed and low power applications. it is partic-
Llarly well suited for battery back up non-volatile

memory applications.

"*Two versions are available tr.{e -KM62256A- and

KM62256AL. The L-version is specified with lower stand-
by and data retention Cuments than the standard version.

Otherwise the two version are identical.

PIN CONFIGURATION

. A 0] g 28] vee
Az 2] [27] WE
RaTaAV.CC A7 E ;2?_' An
it A8 (4] 5, As
As (5] 4] A
As E ) E Ay
Ay (7] - (2,38
Az E [Z1: Ao
A 8] -
- & [ig] SEIRN
uo,'u—l 5; 1Oy
103 [i2] -[F7] vos
vo; (i3] 16, 105
vss (1] 1751 o,
Pin Name ,l Pin Function
Ay ~Awn Address Inputs
WE Write Enable
Cs Chip Seiect
OE Output Enable
O~ 11O, Data InputsiOutputs
Vee + 5V Power Supply
Ves Ground

191




KM62256AIKM62256AL

ABSOLUTE MAXIMUM RATINGS (see Note)"

Rating Vo Symbol L Value \ Units
|

Voltage on any Pin Relative t0 Vss Vine Vour ~0.310 Vec+ 05

voitage on Vcc Supply Relative to Vee
power Dissipation
Storage Temperalure

Operating Temperature 0to +70

*Note: Stresses greater than those ]isted under “Absolute Maximum Ratings" may cause permanent damage

to

the device. This is a stress rating only and functional operation of the device at these of any other condi-
-+ tions above those indicated in the operational sections of this specification is not implied. Exposure {o ab-

solute maximum rating conditions for extended periods may affect reliability,

. v
1 e . .

RECOMMENDED OPERATING CONDITIONS (Ta=0°C 10 70°C) X

l parameter .' Symbol \ Min \ Typ \ Max \

o

' Supply Voitage
Ground
Input High Voltage

t

+  input Low Voltage

* Note: Vy(min)= — 3.0V for<50ns pulse

DC AND OPERATING CHARACTERISTICS

(Ta=0°C to 70°C, Vec =5V = 10%, uniess otherwise specified)

: 4 i 1 i
| parameter | symbol +  Test Conditions . Device \l Min ‘ Typ \ Max ‘g Units |
I | ! ' l
T Input Leakage Current ity i Vm=VsstoVee i | 1 b wA :
' | C3=Vwm or OE=V : | _ofh" R
1 i - 1
Output Beakage Current o Vi = Vas 10 Ve 3 i 1 A
|

- ——

i
)
i

Al

Operating Power Supply | \ CS=Vn, : - !
| Current '% lect logr = OMA 45 mA
i | Min Cycle, 100% Duty | i :
1 . o 7 H !
i Average Operating Current \ Vec2 ‘l TZ =V, lour = 0MA & l ! 3% | 70 mA
— — 0 T 1 —
.! | €8 =V | T \ mA |
i Standby Power Supdly - ” : KMS?ZSGA H i | 1] mA
| Current TE2 Vec - 0.2V — SRR

KMB2256AL |

e e

Qutput Low Voltags
Output High Voltage i low= — 1.0MA

192
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CMOS SRAM

KM62256 A/KM62256AL
CAPACITANCE (r.=25°C, Ve =5V, =10 MH2)
Parameter Symbol Condltions Min Max Unlt
Input Capacltance Cin Vin=0V - 6 pF
Input/Output Capacltance Cwo Vo =0V — pF
Note: Capacitance Is periodically sampled and not 100% tested.
AC CHARACTERISTICS .
(Ta=0°C to 70°C, Ve =5V £ 10%, unless otherwise speclfied)
TEST CONDITIONS - ’
Paramaeter [[1/7 Value
- Input Pulse Levels - - - - -- - 08to 24V - -
input Rise and Fall Times 5ns
Input and Output Timing : 15V N

Reference Levels

1 TTL Load and C, =100 pF
{including scope and jig capacitance)

i
Output Load

READ CYCLE

KM62256A-8 KM62256A-10 | KM62256A-12
Parameter Symbol KMB2256AL-8 | KMB2256AL-10 | KME62256AL-12 | Unit

Min Max Min Max Min Max
Read Cycle Time trc 80 100 120 ns
Address Access Time taa 80 100 120 ns
Chip Select to Output tacs 80 100 120 ns
Out'f)m Enable to Valid Output toe ~40 =50 60 ns
Chip Enable to Low-Z Output tc 5 10 10 ns
Output Enable 1o Low-Z Output toz 5 5 ns
Chip Disable to High-Z OQutput toe 0 30 35 40 ns
Output Disable to High-Z Cutput tomnz 0 30 35 40 ns
4| Output Hold trom Address Change P ton 5 10 15 ns

193
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KIM62256 A/JKM62256 AL *
" - - 4
) e 1
WRITE CYCLE S - TIMING
l ’ i ) KMB2256A-8 | KM62256A-10 | KM62256A-12 R me E
i Parameter Symbol | KM62256AL-8 | KM62256AL-10 | KM62256AL-12 Unit
Min | Max | Min | Max | Min | Max - -~
write Cycle Time twe 80 . -4 100 . L1204 o] ns. Ag~Aa|
. | Chip Select to End of Write tow 70 80 85| | ns ]
Abidress Set-up Time ' Jas 0 0 .0 ns
Abdress Valid to End of Write ) taw 70 80 8 | ~= ‘|- ns oe
Wwtiite Pulse Width twe 55 60 70 - ns
“Write Recovery Time twa 0 8 5 ns s
™, write to Output High-Z twnz 0 |30 0f-3]..0] 4. ns &
~ Data to ‘Nrite Time Overiap tow . 40 50 60 ns '
h Data Hold from Write Time ton 0 0 ns wE
End of Write to Output Low-Z - - tow* ChT 0 | - 10 | =-1 ns
NO'ILcS' 1. lowz and towg are definded as the hme at which the outputs achxeve the open c:rcu:tkcondmon and o 3
. i are not referenced to the Vou or Vg fevel. > y % o .
' 2. At any given temperature and voltage condition, tc,q max is less thén tez min both for a given device i o .
* and from device to device. 4 °
l 3. WE is high for read cycle. 4 §
4. Address valid prior to or coincident with GS tran__s_i_tlon low. A = '
7 5. A wirite occurs during the overlap {tuws) of a low CS and a low WE. ' Din -
! 5. During this period. 10 pins are in the output state. The |nput signals out of phase must not applied. H
7. CS or WE must be high during acdress transition.. ;. :
! 8. M OF is tigh, IfC pins remain in 5 high-impedance s.a:e ;
3. GE is cantinucusly low. (GE = Vi WRITE
‘FirING DIAGRAMS : .
L halad T}
READ CYCLE (NOYE 1,2,3,4) ] -
R tac 4 :
l : 213013 | E ’
D AN b “ ]
1 It
T ; e Sl J f'_‘m?_.ﬂlsr','!
t | e -
B 7 ‘ﬁ— lacs o 3 . ) WE
ca XXX, "N !
K . [ :
{-— \cHz —(1)
v XX v oy, ‘. toe 60 /‘ ey, ‘ H =
- " X X) : : : LN ‘ dor ¥
% ’ X5 o’oo XX n’ o’o’ ’ QRS : 2
. Llare $
) h tour i — louz-—(’)
et (2D —~ v----————J ]

Dot

i
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K M62256A/KME2256AL GMOS SRAM_
TIMING DIAGRAMS(COntinued) ( ﬁ/s (Y‘l‘\\
WRITE CYCLE 1 (OE Clockedy(NOTE 5,6,7,8) L 007>
-
T Yl
- ‘mf ?/ 5 s
0% o W L
| L ks
é‘s E ‘ l - 3
. [____us._‘_;_a g £ mEs s
NE %4 Am ~ ) y ]
T o
.!,_——-lwuz (B)———i’ - 1 tm(sy..)/.-.“‘:;e%__ t’"? a \09 ns
Doul toe RALALAARRARRARRRRNNY
7]]//////////[//[[[4 R -
N S ow b»_’____.g
% 6075 i
D o2 S Sy

WRITE CYCLE 2 (OE Low Fixed) (NOTE 5,6,7,8,9)

twe J
Re A‘:-L‘ X X
| tow (4 ! tw \
* 3
— o :
ne & \ \‘ﬁ Twe (5) ]
_M\\\\\\\ N 4 —
&’A ) UL e tyyrz (6)——] :_-"‘_'l"w'—“——'*; i
R 7a "’f'//////\ﬁ/»»}\T}}‘/}\ ' /—'\/2271:
t—"""—-———'(on.____)
D 40—
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KM62256A/KM62256AL

CMOS SRAM

DATA RETENTION CHARACTERISTICS Ta=0°C 1o +70°C)

(This -characteristic is guaranted only for Lversion)

Parameter Symbol Test Condition Min Typ Max | Units
Vec for Data Retention Vor CdaVee-02v © .. 20 55 v
N Vee=3.0V
Data Retention Current loa _ |. T8> Ve ~02V - 1 .50 rA .
Data Retention Set-up Time tson See Data Retention 0 ns
Recovery Time . tron Wave forms (below) trc” 4 - ns

* tac = Read Cycle Time '

DATA RETENTION WAVEFORM

& o vl > s i e ——— b v e e .

—Data f ion Mode k !
5_'32 Veo—-02v

o i ot ot o e e e o S S o e e et i e e S

Note: The Other inputs (Address, OF, WE, 1/0) can be in a high impedance state

b e e o St Rttt T o

Aeien

- -




A
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KM62256 AJKME2256AL CMOS SRAM

5
!
;
I

PACKAGE DIMENSIONS i
28 PIN PLASTIC DUAL IN LINE PACKAGE unit: inches (millimeters)

'ﬁfﬁﬁﬁﬁﬁr’\ﬁﬁﬁﬁﬁﬁﬁ} —= o~ ;

D Ak % z
lJ ° °
—d

\vvwwuukuvvuvu - :

. 1.485 (37.21 \ 0.008 02) : l

"f MA|X | . 0012 (03) :
3

0.145 (3.58)
il <o
0.155 (3.93) - 4

% ENU H \f e ‘
) 0.1 254) \ 1 o.osonm—-\ ‘-“ \ bor 030 0.2 051) N K
F e i~ 0.0022 (0.5%) . MIN q
| . NS A Y .
. 28 PIN PLASTIC SMALL OUT LINE PACKAGE S A/
. 0.035 {0.889) & .
0045 (1.143) : <

cagzpRpRRARAARAN '
| 7 M o
O O alz %‘\E |
N DV A e & |
:iff‘iﬂé%HEHH‘dH- ﬁ_—o—oos’m‘lls—z
\ """": o‘.ooa(n..zos-
‘ |
'—!—o.mcz.ez; l‘
!0.113(2.87)
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Data Conversion Circuits

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

w Parallel conversion technique

w 15-MHz sampling rate (66-ns conversion time)

» 6-bit latched 3-state output with overflow bit

m +% LS8 accuracy

n Single supply voltage (3 to 10 V)

® 2 units in series allow 7-bit output

» 2 units in parallel allow 30-MHz sampling rate

» Internal Vrer with ext Vaer Option

= Available with EVP processing for improved reliability

The RCA-CA3300 types are CMOS 50-mW parallel (FLASH)
analog-to-digital converters designed for applcations
demanding both low-power consumption and high-speed
digitization.

The CA3300 types operate over a wide full-scale input-
voltage range of 2.4 volts up to the dc supply voltage with
maximum power consumption as low as 50 to 200 mw,
depending upon the clock frequency selected When
operated tfrom a 5-volt supply at a clock frequency of 11
MHz, the power consumption of the CA3300 is less than 50
mW. When operated trom an 8-volt supply at a frequency of
15 MHz, the power consumption is less than 150 mW.

The intrinsic high canversion rate makes the CA3300 types
ideally suited for digitizing high-speed signals. The overflow
bit makes possible the connection of two or more CA3300's
in series to increase the resolution of the conversion

system. A _serisscaadection of two CA3300's may be used
tQ_produce a 7-bit high-speed coaverter, Operation of two

CA330Qs.in_parallel_doubles the convdrsion speed(le,
increases the sampling rate from 15t0 30 MHz). CA3300'sin
paraliel may be combined with a high-speed 6-bit D/A
converter, a binary adder, contro! logic, and an op amp to

form a very-high-speed A/D converter.

Sixty-four paralleled auto-balanced voitage comparators
measure the input voltage with respect to a known reference
to produce the paraliel-bit outputs in the CA3300. Sixty-
three comparators are required to quantize allinputvoltage
levels in this 6-bit converter, and the additional comparator
is required for the overflow bit.

The CA3300 types are availabie as {ollows: Types CA3300D
and CA3300DX in an 18-lead dual-in-line ceramic package
(D suffix), types CA3300E and CA3300CE in an 18-lead
dual-in-line plastic package (E suffix), or in chip form (H
suffix). The CA3300DX offers the additional advantage of
improved reliability as a result of EVP {Extra Value Program)
processing. For further information on EVP, see RCA
publication EVP-3008B or contact your RCA representative.

-

CA3300 -

Applications:

The CA3300 types are especially suited for high-
speed conversion applications where low power
is also important

TV video digitizing (industrial/security)
High-speed A/D conversion

Ultrasound signature analysis

Transient signal analysis

High-energy physics research

High-speed oscilloscope storage/display
General-purpose hybrid ADC's

Optical character recognition

Radar pulse analysis

a Motion signature analysis

% TOP ViEW
e (usB) 86 j ! 18 - &5
bt OVERFLOW 2 17— B4
vgg — 3 16— REF CENTER
vy — 4 15— 83
CE2 ~— 5 14 — B2
CEi— 6 13 f— B1(LS8)
Lk — 7 12— Vpp
PHASE — 8 vy
REF+ —1 9 10 —— REF~
92CS-32263R! *

TERMINAL ASSIGNMENT
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Fig. 1 - Block diagram for the CA3300.

92CL~ 34243

MAXIMUM RATING§, Absolute-Maximum Values:

e e

DC SUPPLY VOLTAGE RANGE (Voo)

(VOLTAGE REFERENCED TO Vss TERMINA L L

INPUT VOLTAGE RANGE

AL INPUTS EXCEPT ZENER (PIN 4)...ovioieeseeseeeees s

BC INPUT CURRENT

CLK, PH. CET CE2. Vi e vevviiiiiciviieans o i e G

POWER DISSIPATION PER PACKAGE (Po)
FOR T4 = -55 to »55°C
FOR Ta = +55°C to +125°C

TEMPERATURE RANGE
OPERATING (CA33000X, Refer to Fig. 3)
OPERATING (CA3300D. E.CE) ......vvvvennnnnn,

STORAGE ....iitiiii it

LEAD TEMPERATURE (DURING SOLDERING)
At distance 1/16 £ 1/32 in. (1.59 + 0.79 mm) trom case for 10 s max.
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Data Conversion Circuits

. CA3300

ELECTRICAL CHARACTERISTICS

LIMITS
CHARACTERISTIC TEST CONDITIONS @ 25°C CA3300D, DX, E UNITS
MIN. TYP. MAX.
Resolution —_ — 6 Bits
Linearity Error Voo=8 V, Veer=7.68 V .
CLK=15 MHz, gain adjusted - 05 .| 08
Differential Linearity Error Voo=8 V, Vrer=7.68 V _ £0.5 0.8 LSB
CLK=15 MHz
Quantizing Error -% - %
Analog Input: . Voo=8 V
Full Scale Range CLK=15 MHz 2.4 —_ Vpp+0.5 \
Input Capacitance — 50 —_ pF
Input Current * — 600 1000 A
Gain Temperature Coefficient Vop=8 V, CLK=15 MHz — 0.016 — LsB/°C
Maximum Convefsion Speed Voo=5V . — 12M — sPS
msUH A Voo=8 V 15M 19M -
Device Current Voo=5 V (CLK=11 MHz) — 7 —_
(Excludes lrer, 12) Voo=8 V (CLK=15 MHz) — 22 —_ mA
Voo=5 V {Auto Balance State) —_ 6.4 16
. Voo=8 V (Auto Balance State). _ 24 40
Ladder impedance 1000 1400 1800 [9]
Digital Inputs:
Low Voltage Voo=5 V —- _ 1.5 v
Voo=8 V - — 2.5
High Voltage Vop=5V 3.5 = — v
4 Voo=8 V 5.5 — —
Input Current Voo=8 V — =1 — pA
Digital Outputs:
Output Low Vpo=3 V, Vo=0.4V 1.6 10 —_
(Sink) Current Voo=8V, Vo=0.5V 3.2 15 — mA
Qutput High Voo=5 V., Vo=4.6 V -0.8 6 —
(Source) Current Voo=8 V, Vo=7 5V -1.6 9 —_
Zener Voltage 12210 mA 6.2 6.8 7.4 \Y
Zener Dynamic Impedance 12210 mA — 10 30 0
Zener Temperature Coelficient — 0.5 — mv/°C
Dugu}tal OutF)ut [?\elay. ta Voo=8 V — 622 — as
AR N \ 325 SR o
. L:ﬁg‘:o‘f”&éf‘rb‘[‘ocuw“"“ i Ty s \ L’E‘A‘;s‘lﬁ?(ums
i ’ 5
¢ h 100 kHE
} l . ! 5 l ;k\ L1 muz
§ { ] l i ER T =10 MMz
=z | . | 5 |amea unDER cURVE REPRESENTS Lis s ~
‘E | 1 ] l \'_/\H/ ; AMBIENT OPERATING :EGION
L zo__l__:lzlggﬁﬁf_—— 7 __[_ ¢ E ; ! : \\
g VDD-CIWLVS ‘! c_,i/ € %( 25 : A
»Lm,- 5 voLTs v : '
0 ] 1 T o ; [ | ]
t IR 2 . 'u;oo 2 A ‘lofooo 2 ry [y ] 0
CLOCK FAEOUENCY-aNz SUPPLY voum:,voo-wous) s268-30200
92C5- 3424
Fig. 2 - Typical current drain versus samphng rate Fig. 3 - Maximum ambient temperature versus supply voltage.
as a function of supply voltage. {Above curve includes ladder dissipation but not the

zener dissipation.)
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CA3300

ELECTRICAL CHARACTERISTICS

LIMITS
CHARACTERISTIC TEST CONDITIONS @ 25°C CA3300CE UNITS
MIN. TYP. MAX.
Resolution — —_ 6 Bits
Linearity Error Voo=8V, Vnsp'=7..68 V' _ 0.5 +0.8
CLK=9 MHz, gain adjusted
Ditterential Linearity Error Voo=8 V, Veer=7.68 V _ £0.5 +0.8 LS8
CLK=9 MHz
Quantizing Error -% — %
Analog tnput: Vpo=8 V
Full Scale Range CLK=9 MHz 2.4 — Voo +0.5 v
Input Capacitance — 50 —_ pF
Input Current — 450 1000 HA
Gain Temperature Coefficient Vpo=8 V, CLK=9 MHz —_ 0.0186 — LsS8/°C
Max.imum Conversion Speed Voo=5 V 6M — - sPS
. Vou=8 \ QM 19M -_—
Device Current Voo=5 V (CLK=7 MHz) — 4 —
(Excludes lagr, Iz) Voo=8 V (CLK=9 MHz) - 12 — mA
Voo=5 V (Auto Balance State) - 6.4 16
Voo=8 V (Auto Balance State) — 24 40
Ladder Impedance 1000 1400 1800 Q
Digital Inputs:
Low Voltage Voo=5V —_ — 1.5 v
Voo=8 \ — = 2.5
High Voltage Voo=5V 3.5 —-_ -_ v
VDD=8 v 5.5 ket -
Input Current Voo=8 V — *1 -— uA
Digital Outputs:
Output Low Voo=5V, Vo=0.4 V 1.6 10 —_
(Sink) Current Voo=8 V, Vo=0.5 V 3.2 15 - mA
Output High Voo=5V, Vo=4.6 V -0.8 6 —_
(Source) Current 2 Voo=8 V, Vo=7.5V -1.6 9 —_
Zener Voltage Iz=10 mA 6.2 6.8 7.4 v
Zener Dynamic Impedance 12=10 mA — 10 30 (e}
Zener Temperature Coefficient — 0.5 - mvV/°C
Digital Qutput Delay, tq Voo=8 V — 20 - ns
Aperture Time Voo=8 V - 25 -

!r—'CQNDlYIONS' f

8 VRer * Yoo }
TEMP + 25°C ]
4}~ ALL COUNTS PRESENT

|
|

SAMPLE RATE~{MM2]
-3

!
i
C 2
s

Fig. ¢ - Typical maximum sample rate versus supply voltage.

s
UPPLY VOLTAGE, vop~{VOLTS)

92C3 - 34239

OFFSET EAROR (LSB'S)
D

o
@

CONDITIONS. Vg * Voo

TEMP225°C

ERROR+ ACTUAL-THEORETICAL

VALUE

0 Til L

Voo* 3 VOLTS

T —r
Vpo* 5 voLrs

|
v

00 *6 VOLTS

T

L

o
9

C

'
SAMPLE RATE — MSPS

]
0

9203 - 34238

Fig. § - Typical offset arror varsus sample rate as a lunction

of supply voitage. (See literature lor offset trim.)
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Fig. 7 - Typical input current versus input voltage
as a function of supply voltage.
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0
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(FASTEST METHOD) AND PHASE CONTROL (PIN 8JHIGH
OUTPUT _ OLD DATA NEW DATA B Woman (INDEFINITE STARDBY STATE
it (a )
33ns
—
92Cs-35111 92¢S-35112
(b) (c)
Fig. 6 - Timing diagrams for the CA3300.
Zonoirions T R R T T CONDITIONS I | ”
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g Ko 1 T s <00 i
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Fig. 8 - Typical input current versus sample rate
as a function of supply voltage.
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Fig. 9 - Typical gain error versus sample rate as a function
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of supply volitage. (See literature for gain trim.)
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Fig. 11 - Typical linearity versus reference voltage
as a function of supply voltage.

Device Operation

A sequential paraliel technique is used by the CA3300
converter to obtain its high-speed operation. The sequence
consists of the "Auto Balance” phase ¢1 and the “Sample
Unknown" phase @2. (Refer to the circuit diagram.) Each
conversion takes one clock cycle.” With the phase control
(pin 8) low, the "Auto Balance" (¢1) occurs du ring the High
period of the clock cycle, and the “Sample Unknown" {92)
occurs during the low period of the clock cycle.

During the “Auto Balance” phase, a transmission switch is
usedto connect each of 64 commutating capacitors to their

This device requires only a single phase clock. The terminology of
@1 and ¢2 refers to the High and Low periods of the same clock.

46

associated ladder reference tap. Those tap voitages wiil be
as follows:

Vias (N) = [(Vaer/64) x NJ - [Vrer/(2 x 64))
= Vaer[(2N - 1)/128)
Where: Viap (n) = reference ladder tap voltage at point n
Vagr = voltage across R™ to R*
N = tap number (1 through 64)

The other side of the capacitor is connected to a single
stage amplifier whose output is shorted to its input by a
switch. This biases the ampiifier at its intrinsic trip point,
which 1s approximately, (Voo-Vss)/2. The capacitors now
charge to their associated tap voltages, priming the circuit
for the next phase.

Inthe "Sample Unknown" phase, all ladder tap switches are
opened, the comparator amplifiers are no longer shorted,
and Vinis switched to all 64 cagacitors. Since the other end
of the capacitor is now looking into an effectively open
circuit, any voltage that differs from the previous tap voltage
will appear as a voltage shift at the comparator amplifiers.
Alt comparators with tap voltages greater than V,y will drive
the comparator outputs to a “low" state, ali comparators
with tap voltage lower than Vi will drive the comparator
Gutputs to a “high" state.

The status of all these comparator amplifiers are stored at
the end of this phase (¢2).bya secondary latching amplifier
stage. Once latched, the status of the 64 comparators is
decoded by a 64-to 7-bit decode array and the results are
clockedinto a storage register at the rising edge ofthe next
@2.

A 3-state buffer is used at the output of the 7 storage
registers which are controlled by two chip-enable signals.
CE1 willindependently disable 81 through B6 whenitisina
high state. CE2 will independently disable B1 through B6
and the OF buffers when it is in the low state.

To facilitate usage of this device a phase-control input is
provided which can effectively complement the clock as it
enters the chip. Also, an on-board zener is provided for use
as a reference voltage.

Continuous Clock Operation

Qne complete conversion cycle can be tracedsthrough the
CA3300 via the following steps. (Refer to timing diagram
Fig. 6a.) With the phase control in a ‘High' state, the rising
edge of the clock input will start a “sample” phase. Duning
this entire 'High' state of the clock, the 64 comparators will
track the input voltage and the 64 latches will track the
comparator outputs. At the falling edge of the clock, all 64
comparator outputs are captured by the 64 latches. This
ends the “sample” phase and starts the "auto balance”
phase for the comparators. During this 'Low’ state of the
clock the output of the latches propagates through the
decode array and a 7-bit code appearsatthe Dinputs of the
output registers. On the next rising edge of the ciock, this
7-bit code is shifted into the output registers and appears
with time delay tq as valid data at the output of the 3-state
drivers. This also marks the start of a new “sample” phase,
thereby repeating the conversion process for this next
cycle.

-Pulse Mode Operation

For sampling high-speed nonrecurrent or transient data,
the converter may be operated in a pulse mode in one of two
ways. The fastest method is to keep the converter in the
Sample Unknown phase, @2, during the standby state. The




Data Conversion Circuits

device can now be pulsed through the Auto Balance phase
with as little as 33 ns. The analog value is captured on the
jeading edge of ¢1 and is transferred into the output
registers on the trailing edge of ¢1. We are now back in the
standby state, ¢2, and another conversion can be started
within 33 ns, but not later than 5 us due to the eventual
droop of the commutating capacitors. Another advantage
of this method is that it has the potential of having the lowest
power drain. The larger the time ratio between @2 and @1,
the lower the power consumption. (See timing diagram Fig.
6b.)

The second method uses the Auto Balance phase, ¢1, as
the standby state. In this state the converter can stay
indefinitely waiting to start a conversion. A conversion is
performed by strobing the ciock input with two ¢2 pulses.
The first pulse starts a Sample Unknown phase and captures
the analog value in the comparator latches on the trailing
edge. A second @2 puise is needed to transfer the datainto
the output registers. This occurs on the leading edge of the
second puise. The conversion now takes place in67 ns, bu
the repetition rate may be as slow as desired. The
disadvantage to this method is the higher device dissipation
due to the low ratio of ¢2 to @1. {See timing diagram Fig.
6c.)

Increased Accuracy

In most cases the accuracy of the CA3300 should be
:/Ufﬁc,ismw/“ﬂ‘lul-any_adjus&ments: In applications where

tcuracy is of utmostimportance, three adjustments-eanmbe
m%d_e,tg_gmaig_aeuepaccuracy; i.e., offset trim, gain trim,
and midpoint trim.

Oftset Trim

In general offset correction can be done in the preamp
circuitry by introducing a dc shiftto Vi orby the oftsettrim
of the op amp. When this is not possible the R™ (pin 10} input
can be adjusted to produce an offset trim. The theoretical
input voltage to produce the first transition is %2 LSB. The
equation is as follows:

Vv (O to 1 transition) = % LSB = %{Vaer/64)
3 Vnsr/128

)1 Vin fOr the first transition is less than the theoretical, thena
single-turn 50-ohm pot connected between R™ and ground
will accomplish the adjustment. Set Vin to % LSB and trim
the pot until the 0 to 1 transition occurs.

It Vin for the first transition is greater than the theoretical,
then the 50-ohm pot should be connected between R anda
negative voltage of about 2 LSB’s. The trim procedure is as
stated previously.

Gain Trim

In general the gain trim can also be done in the preamp
circuitry by introducing a gain adjustment for the op amp.
When this is not possible, then a gain adjustment circuit
should be made to adjust the reference voltage. To perform
this trim, Vi should be set to the 63 to overflow transition.
That voltage is % LSB less than Vaer and is calculated as
foliows:

Vin (63 to 64 transition) = Veer - v.‘erngg
= Vagr (127/128)

To perform the gain trim, first do the offset trim and then
apply the required Vin for the 63 to overflowtra nsition. Now
adjust Vaer until that transition occurs on the outputs.

Midpoint Trim

The reference center (RC), pin 16, is available to the useras
the approximate midpoint of the resistor ladder. The actual
count that is brought out is count 33. To tnm the midpoint,

CA3300

the offset and gain trims should be done first. The theoretical
transition from count 32 to 33 occurs at 32% LSB's. That
voltage is as follows:

Vin (32 to 33 transition) = 32.5 (Vaer/64)

An adjustable voitage follower can be connected to the RC
pin or a 2-K pot can be connected between R’ and R™ with
the wiper connected to RC. Set Vinto the 3210 33 transition
voltage, then adjust the voltage follower or the pot until the
transition occurs on the output bits.

The Reference Center point can aiso be used to create
some unique transfer functions. For example, if R™ is
grounded, RC is connected to 3.25 volts, and R’isconnected
to 4.8 volts then the lower order counts, 1 through 33, will
have an LSB value of 100 mV while the upper order counts,
34 through Overflow, will have an LSB value of 50 mV. This
effectively provides twice the sensitivity in the upper counts

ad' compared to the lower counts.

-Bit Resolution

7 { To obtain 7-bit resolution, two CA3300's can be wired
together. Necessary ingredients inctude.an—open-ended
‘taddernatwark, ap overflowindicator, three-state-outputs,
ip-e f ilable-orthe

CA3300 .

The first step for connecting a 7-bit cirguiti otem-pole
the ladder networks, as iliustrated ini Fig. 13$Since the
absolute resistance value of each ladder'm Y, e&@
wmid-reference voltage may be required.

T. of the ice now b e

seventh bit. When it goes high, all counts must come from
the upper device. When it goes low, all counts must come

from the lower device. This is do__e;ai?ply by connecting
the lower g_erj‘.lcw‘-siguaLu.‘=mégE;l= ontral ot the-lower
A/D Gonverter and the “CE2/ control_of the upper A/D
converter. The three-stateoGtputs of the two devices (bits 1
TRTougHT 6) are now connected in paraliel to complete the
circuitry. The complete circuit for a 7-bit A/D converter is
shown in Fig. 14,

8-Bit to 12-Bit Conversion Techniques

To obtain 840 12-bit resolution and accuracy, use a {eed-
forward conversion technique. Two A/D converters will be
needed to convert up to 11 bits; three A/D converters to
convert 12 bits. The high speed of the CA3300 allows 12-bit
conversions in the 500 to 800-ns range.

The circuit diagram of a high-speed 12-bit A/D converter is
shown in Fig. 15. In the feed-forward conversion method
two sequential conversions are made. Converter A first
does a coarse conversion to 6 bits. The outputisappliedtoa
6-bit D/A converter whose accuracy level is good to 12 bits.
The D/A converter output is then subtracted from the input
voitage, multiplied by 32, and then converted by a second
flash A/D converter, which is connected in a 7-bit configu-
ration. The answers from the first and second conversions
are added together with bit 1 of the first conversion
overlapping bit 7 of the second conversion.

When using this method, take care that:

» The linearity of the first converter is better than % LSB.
s Anoffset bias of 1 LSB (1/64) is subtracted from the first
conversion since the second converter is unipolar.

» The D/A converter and its reference are accurate to the
total number of bits desired for the final conversion (the

A/D converter need only be accurate to 6 bits).

The first converter can be offset-biased by adding a
20-Q resistor at the bottom of the ladder and increasing
the reference voltage by 1 LSB. If a 6.40-voltage
reference is used in the system, for example, then the
first CA3300 will require a 6.5-V reference.
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‘ CA3300
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Fig. 14 - Typical CA3300 6-bit resolution configuration
30-MHz sampling rate.
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CA3300

BINARY
. AODER
86’ 812
S/H, Viy > # T > BE+0 b
ot I 8540 [
FLASH
1 84+ 0
e 1 83+ 0 !
. » g2+ 0 | 2 oir
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86 |
y  #2 8l J
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Fig. 15 - Typical CA3300 800-ns 12-bit ADC system.
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Fig. 16 - TTL interfacs circuit for Voo > 5.5 volts.
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INPUT VOLTAGE® BINARY
CODE DESCRIPTION| Vrer Vaer  Vaer  Veer OUTPUT.CODE DECIMAL COUNT
7.68 6.40 5.12 3.0 (LSB)
) ) V) (v) [OF B8 BS g4 B3 B2 Bl
0.00 000 000. 000 | O 5 o o o o0 0 0
0.12 010 008 005 |0 o o o o o 1 1
0.24 020 018 030 | O o o o o 1 0 2
v Full Scale — 1158 3.72 310 248 155 | O o 1 1 1 1 1 31
% Full Scale 3.84 320 256 160 | O 1 o o o o O 32
w Full Scale 1 ‘LS8 3.96 230 264 165 |0 + o o0 o 0 1 33
Full Scate — 1LSB 7.44 520 496 310 10 1 1 1 1 10 62
Full Scale 7.56 630 504 315 0 1 1 1 1 1 1 63
Overflow 7.68 6.40 512 320 |1 1 1 1 -1 1,1 127

CA3300

OUTPUT CODE TABLE '

*The voitages listed below

Dimensions in parenthes

the basic inch dimensions as indicated. Grid gradua’'ons are in

mils (107 inch).

are the ideal centers of each output code shown as @ tunction of its associated reference voltage.

0 20 40 60 80 o0 120 127
95— dlrinarachagbind 11 .
eo- > - -‘~ .
60— 5 {3

e 92-100
2.337-2.540)
40- e :
20-| _ ‘
e = EZar CULE
°T 4-10 ‘
(0.102-0254)
124-132
(3.150-3.352)

92¢M-33324

Dimensions and pad layoul tor CA3300H.

as are in millimeters and are derved from The pholographs and dimensions of gach CMOS chip represent a

chip when it1s part of the wafer. When the wafer is cut into chips.
the cleavage angles are 57° instead of 90° with respect to the lace
of the chip. Therefore. the isolated chipis actually 7 mils (0.17 mm}
larger in both dimensions.
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Data Converslon Clrcuits

CA3300

L ﬂ:::

CA3300 as

B DATA
' 20F 84 17— 3. g4 CUTPUT
3. fc 15| wF 83
: L L o
vt 6.8V on) {Lsa)

O-m'-/ vy B3 IS
SCE2 B2 14

r_h
cLock _?Eb 6 CEi 81 13 " -
Lo >

TCLK v 24—
oe Q2 10uF »
LF L
8 PH Vig It
SIGNAL
9 REF+  REF-4 MPYT

) 92¢5-34234
Fig. 12 - Typical CA3300 6-bit configuration 15-MHz sampling rate.
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92CM- 34235

Fig. 13 - Typical CA3300 7-bit resolution configuration 15-MHz sampling rats.
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Data Conversion Circuits

Product Preview - CA3306, CA3306A, CA3306C

CMOS High-Speed 6-Bit
Flash A/D Converter

Features:

Improved pin-for-pin retrofits for CA3300
CMOS/SOS low power

Flash (Parallel) conversion technique

15 MSPS conversion rate at 5V

1/4 LSB accuracy

Single 3 to 6 V supply

6 latched-bit outputs plus overflow

May be stacked for higher resolution
May be parallel for double speed

The CA3306 family members aré pin-for-pin retrofits single 5 voltsupply (8 volts required for CA3300),and a
for the CA3300 (File 1316), but offering improved tighter linearity is guaranteed at a lower reference (full
speed and linearity. All tunctions of the CA3300 are scale) range.
carried over: the ability to stack devices for higher . . Lo
resolution, parallel devices for doubled speed, and the ZS;_%{‘?:%T%?FS :e:ces aée sthprheddlp 18-lead
availability of a built-in zener reference. Accurate d al-: -I! oipaslic pac iges( Dsu ;’;) and in 18-lead
digitizing at video speeds is now possible with only a ual-in-line ceramic packages (D suffix).
M)
[y @ [2] @ o
Vees* A o °2
i coMP ‘ ) 3-STATE
Poy ¢ ot 1o o .
. 1 ! o o
] I ) | CL B
(IR | 8 cL
E 1 ! ! d
j ) | !
! | ! ! comparator[ 1 1° @ 18 |85
(. 1 i LATCHES
) ' ENCODER 5
=i20Q
c:?«grgzn é\r : : LOGIC
R ! v —o o
RS o
R=180 ! % ! : : ct
& 1 i | E
R II X o q 15 {83
é - | +—cL
[ ! coyp
| i —_—
R I % ! ! o @
b ! ] 14 | B2
cL
VRee- 4 é‘f :
n b : comMP
[ - ! A 13| BriLse)
cL
MeaK

cLock o
Dy (SAMPLE UNKNOWN)
puase| o | ©,(AUTO BALANCE) E] Ves

6.V NOMINAL

DIODE vss
92CL-38390R!

Block Diagram of the CA3306
Preview Data only
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