Solid

State .

- O e ' e
002258

7/ 225 - #C
RES 7

e O ST 0y
" TA3300 Types

Linear Integrated Circuits

18-Lead Dual-In-Line
Side-Brazed
Ceramic Package

D Suffix

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

18-Lead Dual-In-Line
Plastic Package

Features:

E Suffix

+% LSB accuracy

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

u CMOS low power with speed

Parallel conversion technique

15-MHz sampling rate (66-ns conversion time)
6-bit latched 3-state output with overflow bit

The RCA-CA3300types are CMOS 50-mW parallel (FLASH)
analog-to-digital converters designed for applications
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 consumptions as low as 50 to 200 mw,
depending upon the clock frequency selected. When
operated from a 5-volt supply at a clock frequency of 11
MHz, the power consumption of the CA3300 is less than 50
mW. When operated from an 8-volt supply at a frequency of
15 MHz, the power consumption is less than 150 mWw.

The intrinsic high conversion 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 series connection of two CA3300’s may be used
to produce a 7-bit high-speed converter. Operation of two
CA3300's in parallel doubles the conversion speed (i.e.,
increases the sampling rate from 15to 30 MHz). CA3300’sin
parallel may be combined with a high-speed 6-bit D/A
converter, a binary adder, control logic, and an op amp to
form a very high-speed A/D converter.

Sixty-four paralleled auto-balanced voltage comparators
measure the input voltage with respect to a known reference
to produce the parallel-bit outputs in the CA330C. Sixty-
three comparators are required to quantize all input voltage
levels in this 6-bit converter, and the additional comparator
is required for the overflow bit.

The CA3300 types are available as follows: Type CA3300D
in an 18-lead dual-in-line ceramic package (D suffix), and
types CA3300E and CA3300CE in an 18-lead dual-in-line
plastic package (E suffix). The CA3306 Family of improved,
pin compatible A/D’s is recommended in place of the
CA3300 for all new designs. See Data Sheet File # 1789.

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 Veer with ext Vrer option

Available with EVP processing for improved reliability

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

Motion signature analysis
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Fig. 1 - Block diagram for the CA3300.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY VOLTAGE RANGE (Vop)

(VOLTAGE REFERENCED TO Vs TERMINAL) .ottt ittt et e e e e e e e e -0.5t0 10V
INPUT VOLTAGE RANGE

ALL INPUTS EXCEPT ZENER (PIN 4) ... oot e e e e e -0.5to Vpp 0.5V
DC INPUT CURRENT

CLK PH, CET, CE2, Vi oo ettt e e e + 10 mA
POWER DISSIPATION PER PACKAGE (Pp:

FOR Ta = =55 10 +85° 0 L. e e 315 mw

FOR Ta = 4850 C 10 +125° C it e e e Derate linearly at 3.3 mW/°C
TEMPERATURE RANGE

OPERATING (CA3300DX, Refer 10 Fig. 3 ..o oiviitie ettt et e e e e -55 to +125°C

OPERATING (CA33000, E, CE) .. ...ttt et e {-40t0 +85°C J

STORAGE . ... -65 16 #150°C
LEAD TEMPERATURE (DURING SOLDERING)

At distance 1/16 £ 1/32 in. (1.59 £ 0.79 mm) from €ase for 108 MAX. . ...o.'iiin ettt +265°C
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ELECTRICAL CHARACTERISTICS

CA3300 Types
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LIMITS
CHARACTERISTIC TEST CONDITIONS @ 25°C CA3300D, E UNITS
MIN. TYP. MAX.
Resolution — — 6 Bits
Linearity Error Vopo=8 V, Vrer=7.68 V
CLK=15 MHz, gain adjusted o +0.5 +0.8
Differential Linearity Error Vop=8 V, Vrer=7.68 V LSB
CLK=15 MHz o £05 0.8
Quantizing Error % — Y2
Analog Input: Vpp=8 V
Full Scale Range CLK=15 MHz 2.4 — Vop+0.5 \
Input Capacitance — 50 — pF
Input Current — 600 1000 LA
Gain Temperature Coefficient Voo=8 V, CLK=15 MHz — 0.016 — LSB/°C
Maximum Conversion Speed Vpp=5V = 12M — SPS
Vop=8 V .15M: 19M —
Device Currenf Vpp=5 V (CLK=11 MHz) — 7 —
(Excludes |REF, |z) VDD=8 \ (CLK=15 MHZ) — 22 — mA
Vopo=5 V (Auto Balance State) — 6.4 16
Vop=8 V {Auto Balance State) — 24 40
Ladder Impedance 1000 1400 1800 0
Digital Inputs:
Low Voitage Vop=5V — — 15 v
VDD=8 \% —_ _ 2.5
High Voltage Vop=5V 3.5 — — v
Vop=8V 55 — _
Input Current Vop=8 V — +1 — LA
Digital Outputs:
Output Low Vopo=5V, Vo=0.4V 1.6 10 —
(Sink) Current Vop=8 V, Vo=0.5V 3.2 15 — mA
Output High Vop=5V, Vo=4.6 V -0.8 6 —
(Source) Current Vop=8 V, Vo=7.5V -1.6 9 —
Zener Voltage iz=10 mA 5.6 6.1 7.4 v
Zener Dynamic Impedance 12=10 mA — 10 30 Q
Zener Temperature Coefficient — 0.5 — mVv/°C
Digital Output Delay, tq Voo=8 V — 20 — ns
Aperture Time Vopo=8 V - 25 —
N me o e

~
3

193
o

I
3

N

100 kHz
{ MHz

AREA UNDER CURVE REPRESENTS
AMBIENT OPERATING REGION

|AS MHz

10 MHz ™|

A\

CLOCK FREQUENCY-kHz

Fig. 2 - Typical current drain versus sampling rate

92CS-34241

as a function of supply voltage.
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SUPPLY VOLTAGE Vpp - {VOLTS)

10

92C5-34240

Fig. 3 - Maximum ambient temperature versus supply voltage.

(Above curve includes ladder dissipation but not the
zener dissipation.)
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CA3300 Types

ELECTRICAL CHARACTERISTICS

LIMITS
CHARACTERISTIC TEST CONDITIONS @ 25°C CA3300CE UNITS
MIN. TYP. MAX.
Resolution — — 6 Bits
Linearity Error Vop=8 V, Vaer=7.68 V
CLK=9 MHz, gain adjusted o +0.5 +0.8
Differential Linearity Error Voo=8V, Vrer=7.68 V LSB
CLK=9 MHz — 10.5 +0.8
Quantizing Error - - Ya
Analog Input: Vop=8 V
Fuil Scale Range CLK=9 MHz 2.4 — Voo +0.5 '
Input Capacitance — 50 — pF
Input Current — 450 1000 LA
Gain Temperature Coefficient Vop=8 V, CLK=8 MHz = 0.016 — LSB/°C
Maximum Conversion Speed Voo=5 V '\\gy) — — SPS
Vop=8 V M 19M —
Device Current Vop=5V (CLK=7 MHz) — 4 —
(Excludes lner, Iz) Vop=8 V (CLK=9 MHz) — 12 — mA
Vop=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 Vpo=5V — — 1.5 v
VDD=8 \) —_ —_— 25
High Voltage Vop=5V 3.5 — — v
VDD:B \ 55 - -—
input Current Vpp=8 V — +1 — MA
Digital Outputs:
Output Low Vop=5V, Vo=0.4V 1.6 10 —
(Sink) Current Vop=8V, Vo=0.5V 3.2 15 — mA
Output High Vop=5V, Vo=4.6 V -0.8 6 —
(Source) Current Voo=8 V, Vo=7.5V -1.6 9 —
Zener Voltage 1z=10 mA 56 6.1 7.4 \
Zener Dynamic Impedance 12=10 mA — 10 30 Q
Zener Temperature Coefficient — 0.5 — mv/°C
Digital Output Delay, tq Voo=8 V — 20 — ns
Aperture Time Vop=8 V — 25 —

T
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I———VREF * Vpp
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®»

SAMPLE RATE - (MHz)

Fig. 4 - Typical maximum sample rate versus supply voltage.
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- Typical offset error versus sample rate as a function

of supply voltage. (See literature for offset trim.)
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%',?BG & DATA VALID DATA VALID DATA VALID
0 I 2
0
— 14 14
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o
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|
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|
|
! t
B1-+B6 & |
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| 0 | 2
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4' td 92CM-34886
(a)
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COMPARATOR DATA DATA IS SHIFTED
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2 ] 2
cLock ¢ id PULSE - MODE OPERATION R
PULSES WITH¢ 2 AS STANDBY STATE oLD PULSE - MODE OPERATION
AND PHASE CONTROL (PIN 8} LOW DATA WITH ¢1 AS STANDBY STATE
{(FASTEST METHOD} (t+1) AND PHASE CONTROL (PIN 8)YHIGH
(INDEFINITE STANDBY STATE)
OUTPUT  OLD DATA NEW DATA oUTPUT oLD DATA Y X NEW DATA
—D‘ 33ns
67 ns
92CS-35111
92CS-35112
(b) (c)
Fig. 6 - Timing diagrams for the CA3300.
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Fig. 7 - Typical input current versus input voltage Fig. 8 - Typical input current versus sample rate
as a function of supply voltage. as a function of supply voltage.
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of supply voitage. (See literature for gain trim.)
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as a function of supply voltage.

Device Operation

A sequential parallel technique is used by the CA3300
converter to obtain its high-speed operation. The sequence
conststs 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 during the High
period of the clock cycle, and the “Sample Unknown” (¢2)
occurs during the low period of the clock cycie.

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.

associated ladder reference tap. Those tap voltages will be
as follows:

Viap (N) = [(VRer/64) x N - [Vrer/(2 x 64)]
= Veee[(2N - 1)/128]
Where: Vigp (n) = reference ladder tap voltage at point n
Vrer = 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 amplifier at its intrinsic trip point,
which is 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 Viy is switched to all 64 capacitors. 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.
All comparators with tap voltages greater than Vn will drive
the comparator outputs to a “low” state, all comparators
with tap voltage lower than Vv will drive the comparator
outputs to a “high” state.

The status of all these comparator amplifiers are stored at
the end of this phase (¢2), by a 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
clocked into a storage register at the rising edge of the 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 B1 through B6 whenitisin a
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

One complete conversion cycle can be traced through 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. During
this entire ‘High’ state of the clock, the 64 comparators wiil
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 appears at the D inputs of the
output registers. On the next rising edge of the clock, this
7-bit code is shifted into the output registers and appears
with time delay ty 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.

Puise 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
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device can now be pulsed through the Auto Balance phase
with as little as 33 ns. The analog value is captured on the
leading 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
ofthis 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 clock 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 pulse is needed to transfer the data into
the output registers. This occurs on the leading edge of the
second pulse. The conversion now takes place in 67 ns, but
the repetition rate may be as siow 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
sufficient without any adjustments. In applications where
accuracy is of utmostimportance, three adjustments can be
made to obtain better accuracy; i.e., offset trim, gain trim,
and midpoint trim.

Offset Trim

In general offset correction can be done in the preamp
circuitry by introducing a dc shift to Viy or by the offset trim
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:

Vin (0 to 1 transition) = %2 LSB = %(Vrer/64)
= Vrer/128

If V\n for the firsttransition is less than the theoretical, thena
single-turn 50-ohm pot connected between R™ and ground
will accomplish the adjustment. Set V,y to 2 LSB and trim
the pot until the 0 to 1 transition occurs.

If Vin for the first transition is greater than the theoretical,
then the 50-ohm pot should be connected betweenR™ and a
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 Y2 LSB less than Vaer and is calculated as
follows:

Vin (63 to 64 transition) = Veer - Vrer/128
= Vaer (127/1 28)

To perform the gain trim, first do the offset trim and then
apply the required Vi for the 63 to overflow transition. Now
adjust Veer until that transition occurs on the outputs.

Midpoint Trim

The reference center (RC), pin 16, is available to the user as
the approximate midpoint of the resistor ladder. The actual
count that is brought outis count33. To trim the midpoint,

CA3300 Types

the offset and gain trims should be done first. The theoretical
transition from count 32 to 33 occurs at 322 LSB's. That
voltage is as follows:

Vin {32 to 33 transition) = 32.5 (Vrer/64)

An adjustable voltage 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 V\n to the 32 to 33 transition
voltage, then adjust the voltage follower or the pot until the
transition occurs on the output bits.

The Reference Center point can also be used to create
some unique transfer functions. For example, if R is
grounded, RCisconnected to 3.25volts, and R* isconnected
to 4.8 volts then the lower order counts, 1 through 33, will
have an L.SB 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
as compared to the lower counts.

7-Bit Resolution

To obtain 7-bit resolution, two CA3300’s can be wired
together. Necessary ingredients include an open-ended
ladder network, an overflow indicator, three-state outputs,
and chip-enabler controls—all of which are available on the
CA3300.

The first step for connecting a 7-bit circuit is to totem-pole
the fadder networks, as illustrated in Fig. 13. Since the
absolute resistance value of each ladder may vary, external
trim of the mid-reference voitage may be required.

The overflow output of the lower device now becomes the
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 done simply by connecting
the lower overflow signal to the CE1 control of the lower
A/D converter and the CE2 control of the upper A/D
converter. The three-state outputs of the two devices (bits 1
through 6) are now connected in parallel 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 feed-
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 900-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 outputis appliedtoa
6-bit D/A converter whose accuracy level is good to 12 bits.
The D/A converter outputis then subtracted from the input
voltage, 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:

m The linearity of the first converter is better than 2 LSB.

m Anoffset bias of 1 LSB (1/64) is subtracted from the first
conversion since the second converter is unipolar.

m 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-voitage
reference is used in the system, for example, then the
first CA3300 will require a 6.5-V reference.
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Fig. 12 - Typical CA3300 6-bit configuration 15-MHz sampling rate.
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Fig. 13 - Typical CA3300 7-bit resolution configuration 15-MHz sampling rate.
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Fig. 14 - Typical CA3300 6-bit resolution configuration
30-MHz sampling rate.
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Fig. 15 - Typical CA3300 800-ns 12-bit ADC system.
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Fig. 16 - TTL interface circuit for Vpp > 5.5 volts.
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OUTPUT CODE TABLE

CA3300 Types

INPUT VOLTAGE* BINARY
CODE DESCRIPTION| Vaer Vher  Veer  Veer OUTPUT CODE DECIMAL COUNT
7.68 640 512  3.20 (LSB)
V) v) V) (VV |oF B6 BS B4 B3 B2 B
Zero 0.00 000 000 000 O O O O0 ©0 0 0O 0
1LSB 0.12 010 008 005 |0 O O O 0 O 1 1
2LSB 0.24 020 016 010 |0 0 O O O 1 O 2
% Full Scale — 1LSB| 3.72 310 248 155 |0 0 1 1 1 1 1 31
% Full Scale 3.84 320 25 160 |0 1 ©0 0 0 0 O 32
% Full Scale +1 LSB | 3.96 330 264 165 |0 1 0 0 0 O 1 33
Full Scale — 1LSB | 7.44 620 49 310 |0 1 1 1 1 1 0 62
Full Scale 7.56 630 504 315 |0 1 1 1 1 1 1 63
Overflow 7.68 640 512 320 |1 1 1 1 1 1 1 127

*The voltages listed below are the ideal centers of each output code shown as a function of its associated reference volitage.

Dimensions in parenthases are in millimeters and are derived from
the basic inch dimensions as indicated. Grid graduations are in

mits (1072 inch).

(0.102-0.254)

124-132

100

120 127

{3.150-3.352)

92CM-33324

Dimensions and pad layout for CA3300H.

The photographs and dimensions of each CMOS chip represent a
chip when it is part of the wafer. When the wafer is cut into chips,
the cleavage angles are 57° instead of 90° with respect to the face
of the chip. Therefore, the isolated chip is actually 7 mils (0.17 mm)
larger in both dimensions.

-11-
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OPERATING AND HANDLING CONSIDERATIONS

1. Handling
All inputs and outputs of RCA CMOS devices have a
network for electrostatic protection during handling.
Recommended handling practices for CMOS devices
are described in ICAN-6525. “Guide to Better Handling
and Operation of CMOS integrated Circuits.”

2. Operating

Operating Voltage

During operation near the maximum supply voltage
limit, care should be taken to avoid or suppress power
supply turn-on and turn-off transients, power supply
ripple, or ground noise; any of these conditions must
not cause Vpp — Vss to exceed the absolute maximum

CA33C0 Types

Input Signals
To prevent damage to the input protection circuit, input
signals should never be greater than V¢e nor less than
Vss. Input currents must not exceed 10 mA even when
the power supply is off.

Unused inputs
A connection must be provided at every input terminali.
Allunused input terminals must be connected to either
Ve or Vss, whichever is appropriate.

Output Short Circuits

Shorting of outputs to Vpo, Vee, or Vss may damage
CMOS devices by exceeding the maximum device
dissipation.

rating.
DIMENSIONAL OUTLINES
(D) SUFFIX
;?;:f;?an::lélen;:r::e Package SYMBOL INCAES NOTE | MILLIMETERS
z ¢ 9 MIN. | MAX. MIN. | MAX.
A 0.890| 0.915 22.606 | 23.241
METALLIZATION
OPTIONAL B C — 0.200 — 5.080
D 0.015( 0.021 0.381 0533
bl F 0.054 REF. 1 1.371 REF.
- ————— A -
. - G 0.100 BSC 1 254 BSC
t afalind \ H 0.035 | 0.065 0.889 | 1.651
; S i J 00080012 | 3 | 0203 | 0.304
- D - SEATING PLANE ' -
hr - — K 0.125 | 0.150 3.175 3.810
L 0.290 { 0.310 2 7.366 7.874
NOTES: M 0o 150 oo 150
1. Leads within 0.005"" {0.13 mm)}-radius of True
Position at maximum material condition. P 0.025 | 0.045 0.635 1.143
2. Dimension L’ to center of leads when formed N 18 18

parallel.

3. When this device is supplied solder-dipped, the
maximum lead thickness (narrow portion) will not
exceed 0.0137 (0.33 mm).

(E) SUFFIX
18-Lead Dual-In-Line
Plastic Package

po————— 0 -
—i— r—s ‘.1
BASE PLANE I ‘
ASE PLANE .
seai pLane  \_L —1 i
CauGE PLaNE | ‘ . .
| 1 |l
o J
o b B, I B*'H-*
C INDEX AREA
Bl B o2 3
S5 praAEana
[\ eOTToM ViEw E) €,
i

When incorporating RCA Solid State Devices in equipment, it is
recommended that the designer refer to “Operating Considerations
for RCA Solid State Devices”, Form No. 1CE-402, available on
request from RCA Solid State Division, Box 3200, Somerville, N.J.
0B876. - 2 -

RGA S

92CS-27231R1

symBoL | INCHES NOTE | MILLIMETERS
MIN. | MAX. MIN. | MAX.
A 0.155 | 0.200 394 | 508
Aq 0.020 | 0.050 0508 | 127
B 0.01410.020 0.356 | 0508
B1 0.035 | 0.065 089 | 165
c 0.008 [ 0.012 1 0204 | 0304
D 0.845 | 0.885 2147 | 2247
Eq 0.240 | 0.260 610 | 6.60
eq 0.100TP | 2 254 TP
ea 0.300TP | 23 7.627TP
0.125{0.150 318 | 381
a 0 | 15 4 0o 15°
N 18 5 18
Ny 0 6 0
s 0.015 [0.060 039 | 152
92CS-30630
NOTES

Refer to Rules tor Dimensioning (JEDEC Publication No. 95}
tor Axial Lead Product Guthnes

1. When this device 1s supplied solder-dipped, the maximum lead
thick ness (narrow portion) will not exceed 0.013"".

Leads within 0.005" (0.12 mm) radius of True Position (TP} at
guage plane with maximum material condition and untt installed.

N

- €p applies in zone Ly when unit installed.
. a apphes to spread leads prior to installation

. N is the maximum quantity of lead positions

o A w

.- N4 s the quantity of allowable missing leads.

Somerville, NJ o Brussels ¢ Paris ¢« London
Hamburg  Sao Paulo » Hong Kong



