














































































































































































































































































































































































































































































































































































































































































































































































































































































































CCDIOI 
500-ELEMENT SOLID STATE LINEAR I MAGE SENSOR 

GENERAL DESCRIPTION - The CCD101 is a monolithic self-scanned 500·Element Image Sensor 
designed for slow scan TV I document reading, and other high sensitivity imaging applications. Buried 
channel and sealed silicon gate structure combined with advanced 'ceo processing achieve a large 
high-resolution optical array with high transfer efficiency and wide dynamic range. 

In addition to the 500-element image sensing strip, the CCD101 includes a charge transfer gate, two 
250-element analog shift registers, a 2-element analog output register, and an output 
detector/amplifier. The analog registers are 3-phase and provide the self scanning feature. The output 
signal is a sequential reading of the 500 imaging elements with a dynamic range of at least 200:1 at 
1.0 MHz. 

The device is packaged in a 24·Pin Dual In·line Package with a sealed glass optical window. The image 
sensing elements are on 0.030 mm centers. 

• DYNAMIC RANGE GUARANTEED 200:1 AT 1.0 MHz 
• SENSITIVITY BETTER THAN 75 x 10-6 FT. CD. SEC. 
• 500 ELEMENTS ON A SINGLE CHIP 
• BURIED CHANNEL AND SEALED SILICON GATE STRUCTURE 
• ON·CHIP PREAMPLIFIER PROVIDES LOW OUTPUT IMPEDANCE 
• LOW POWER REQUIREMENTS 
• ALL OPERATING VOLTAGES UNDER 20 V 
• PACKAGED IN 24·PIN DIP WITH GLASS WINDOW AND NON·REFLECTIVE INTERIOR 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD101 

FUNCTIONAL DESCRIPTION - The CCD10l consists of five functional elements, illustrated in the Block Diagram: 

1. A row of 500 Image Sensor Elements separated by diffused channel stops and covered by a sealed silicon photogate. This is shown in the 
center of the illustration. 

2. Transfer Gate - a sealed silicon gate structure adjacent to both edges of the row of 500 Image Sensor Elements. 
3. Two 250-Element Analog Transport Shift Registers - one on each side of the row of Image Sensor Elements and separated from it only by 

the Transfer Gate. 
4. A 2-Element Analog Output Shift Register - shown at the bottom of the diagram. Charge coupled to both of the 250-element Transport 

Registers. 
5. A Gated Charge Detector Output Preamplifier - shown at the right end of the Output Register. Detects the charges delivered and converts 

the signal to a video output voltage at terminal aS. 

Complete Device - Light energy falling on the I,mage Sensor Elements generates a proportional packet of electron~charge in each element. 
Electrical clocking of the Photogate, Transfer Gate, and the 3-Phase Transport and Output Registers delivers the charge packet from each 
element in a spatially related time sequence to the Gated Charge Detector Preamplifier which ,then delivers the resulting video signal to the out~ 
put load resistor. 

Image Sensor Elements and Photogate - Image photons pass through the transparent photogate and are absorbed in the single crystal silicon by 
hole-electron pair production. The resulting electrons are accumulated in the image sensor elements during the HIGH state of the photogate. 
The duration of the HIGH state is the integration period (Tint). The amount of charge accumulated is a linear function of the incident 
illumination intensity and the integration period. This charge packet can vary in an analog manner from a thermally generated minimum at 
zero illumination to saturation. The ratio of light level at saturation to the barely detectable light level (above the background noise) is a 
measure of the dynamic range of the device. 

Transfer Gate - The charge packets accumulated in the image sensor elements are transferred out via the transfer gate to the transport registers. 
Alternating charge packets are transferred out to the left register (A) and to the right (S) simultaneously. This parallel arrangement of the 
transport registers permits closer spacing of the image sensor elements and, thus, improves resolution. The HIGH state of the transfer gate must 
overlap the LOW state of both the photogate and the adjacent CCD electrode to transfer all the accumulated charge from the sensor element to 
the transport register. The transfer gate must then go LOW, and the photogate HIGH, to start the next light integration period. 

Transport Shift Registers - The two 3-phase 250-element analog transport shift registers are used to move the image generated charge packets 
serially from the sensor elements to the output register, with both transport shift registers transferring charge packets to the output register 
simultaneously. The transport shift register clock rate is one half the output register clock rate, since the output register is handling data from 
both transport registers. (See Timing Diagram Figure 1.) 

Output Shift Register - The output register is a 2-element 3-phase analog shift register, clocked at twice the transport register frequency. It 
receives inputs from both transport registers and arranges the elements in serial form in the same sequence as accumulated by the 500 image 
sensor elements. The clock rate of the output register is, therefore, the output data rate. The output signal is a sequential reading of the 500 
image sensor elements. 

The output gate is dc biased (and ac grounded). It interfaces the output register to the gated charge-detector diode, and provides shielding from 
clock transients. 

Gated Charge Detector Output Preamplifier - The output signal (charge packet) is applied to a pre-charged diode and changes its potential 
linearly in response to the quantity of signal charge delivered. This potential is applied to the gate of the output n-channel MOST, producing a 
signal output in the external load connected to lead 13 or 14. The output impedance is 500 n when connected as a source follower with a 
1000 n load. The gm of the output transistor is approximately 1000 ;tmhos. 

The reset transistor is clocked by a reset signal (1)R) and recharges the charge-detector diode capacitance during the interval between delivery of 
signal charge packets from the output register. 

All relationships of the above functions are illustrated in the Timing Diagram, Figure 1. 

DEFINITION OF TERMS 

Charge Coupling - A method of moving finite charge-packets of electrons from one position in the semiconductor to an adjacent position 
by the use of sequential gate induced depletion regions (potential wells) and electric fields. The packets of charge are minority carriers and no 
junctions are required, thus, providing low noise level operation. 

Dynamic Range - The ratio of the saturation light signal level and the minimum light signal detectable above the background electronic noise 
level. 

Charge Transfer Efficiency - The degree to which the entire charge packet of electrons is moved from one potential well to the next'with­
out loss. 

Photogate Clock cJ>p - The positive swinging voltage clock applied to the photogate to enable the sensor areas to accumulate light generated 
charge and to move that charge at a finite time through the transfer gate to the transport register. 

Transfer Clock cJ>x The positive swinging voltage clock applied to the transfer gate to move the accumulated charge from the image sensor 
elements to the analog transport registers. 

Analog Transport Register Clocks 1>lA and B, 1>2A and B, 1>3A and B - The 3-phase clock voltages applied to the gates of the transport registers 
to move the charge packets received from the image sensor elements to the output register. 

Analog Output Register Clocks 1>1C. 1>2C, 1>3C - The 3-phase clock voltages applied to the gates of the output register to move the charge 
packets received from the two transport registers to the gated charge detector output preamplifier. 

Gated Charge Detector Preamplifier - The output circuit portion of the CCD101 linear image sensor which receives the charge packets from 
the output register and converts them to video voltage output signals. 

Dark Signal Non-Uniformity - The peak-ta-peak variation in background signal level in the absence of light as a percentage of saturation 
signal level. 

Photoresponse Non-Uniformity - The percentage difference in signal levels from different sensing elements exposed to the same light source, 
measured at the output of the CeD image sensor. 
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FAIRCHILD CI'IARGE COUPLED DEVICE • CCD101 

ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 
Operating Temperature 
Clock Inputs 

Pins 1 through 12, 16 through 23 
Pins 13, 14, 15 

'with respect to VSS, Pin 24. 

CAUTION: 

-250 C to +1500 C 
OOCto +750C 

+20V to -20V' 
+20V to -O.6V· 

Static discharge to any pin may cause permanent damage. Use shorting clip provided during insertion and removal. Store in shorting clip or 
conductive foam. Use grounded soldering irons and tools. Personnel should wear grounding bracelets and avoid synthetic smocks and gloves 
when handling devices. 

OPERATING CHARACTERISTICS: Over guaranteed operating range with RL ~ 2.0 k!1 to ground, unless otherwise noted. 

SYMBOL PARAMETER 
LIMITS 

UNITS CONDITIONS 
MIN. TYP. MAX. 

Dynamic Range 2x102 5x102 3x103 F</> Max, 25°C 

Sensitivity 75x10-6 Ft cd s 

Spectral Response Range 500 1,000 nm 

Saturation Exposure 15x10-3 Ft cd s 2800° C Tungsten 

Photoresponse Non-Uniformity ±15 % F</> Max. 

Average Dark Signal 1.0 mV F</> Max, 25°C 

Dark Signal Non·Uniformity 1.0 2.0 % (Note 1) F</> Max. 

F</> Output Register Clock Frequency 0.01 1.0 MHz 25°C 

V</>L Register and Transfer Gate, Clock LOW Voltage -4.0 V 

V</>H Register and Transfer Gate, Clock HIGH Voltage +6.0 V 

V</>RL Reset Clock LOW Voltage 0 V 

V</>RH Reset Clock HIGH Voltage +7.0 V 

V</>PL Photogate Clock LOW Voltage -2.0 V 

V</>PH Photogate Clock HIGH Voltage +5.0 V 

VRD Reset Transistor Drain Bias Voltage +12 +13 +14 V DC Voltage 

VOD Output Transistor Drain Bias Voltage +15 +17 +20 V DC Voltage 

VOG Output Gate Bias Voltage 0 V DC Voltage 

Vo Saturation Output Voltage 500 mV 

PC Power Consumption 50 mW F</> Max. 

NOTE: 
1. Dark signal non-uniformity is specified as a percentage of the saturation output signal at Frp = 1.0 MHz and at the prescribed clock voltage 

levels. 
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CCDII0/110F 
256-ELEMENT LINEAR IMAGE SENSOR 

GENERAL DESCRIPTION - The CCDll0/ll0F are monolithic self-scanned 256-
Element Image Sensbrs designed for optical character recognition and other high 
sensitivity, high speed imaging applications_ 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

The device contains a row of 256 sensing elements that accept light photons and converts 
them to electrical charge packets. 

In addition toa row of 256 sensing elements, the CCDll0/ll0F chips include: two charge 
transfer gates, two 2-phase analog shift registers, an output charge detector/preamplifier, 
and a compensation output amplifier. The 2-phase analog shift registers both feed the 
input of the charge detector resulting in sequential reading of the 256 imaging elements. 

The cell size is 13p (0.51 mils) by 17p (0.67 mils) on 13/1 (0.51 mils) centers. The device 
is manufactured using Fairchild charge coupled device buried channel technology. 

• DYNAMIC RANGE TYPICAL: 500 TO 1 (PEAK TO PEAK), 2500 TO 1 (RMS) 
• 256 ELEMENTS ON A SINGLE CHIP 
• ON-CHIP PREAMPLIFIER AND COMPENSATION AMPLIFIER 
• LOW POWER REQUIREMENTS 
• ALL OPERATING VOLTAGES UNDER 15 V 
• PACKAGED IN 18-PIN DUAL IN-LINE PACKAGE 
• LOW NOISE EQUIVALENT EXPOSURE 
• WIDE RANGE OF VIDEO DATA RATE 
• DIMENSIONALLY PRECISE PHOTOSITE SPACING 

BLOCK DIAGRAM 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD110/110F 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 
Operating Temperature 
Clock Inputs, Pins 2, 3, 4, 5, 6, 7, 10, 12, 13, 14, 15 

Pins 1, 8,11,16,17,18 

-25°C to 100°C 
-25°C to 55°C 
-0.3Vto12V 
-0.3 V to 18 V 

Caution: The device has limited built·in gate ·protection. It is recommended to control and minimize static charge build-up_ 
Care should be taken to avoid shorting pins OS and CS to ground during operation of the device. 

FUNCTIONAL DESCRIPTION - The CCDll0/ll0F consists of the following functional elements illustrated in the Block 
Diagram: 

Image Sensor Elements - A row of 256 Image sensor elements separated by diffused channel stops and covered by a silicon 
photogate. Image photons pass through the transparent polycrystalline silicon photogate and are absorbed in the single crystal 
silicon by hole-electron pair production. The photon generated 'electrons are accumulated in the photosites. The amount of 
charge accumulated is a linear function of the incident illumination intensity and the integration period. The output signal 
will vary in this analog manner from a thermally generated noise background at zero illumination to a maximum at 
saturation. 

Two Transfer Gates - Gate structures adjacent to the row of Image Sensor Elements. The charge packets accumu­
lated in the image sensor elements are transferred out'via the transfer gates to the transport registers, Alternating charge 
packets are transferred to the right and left (A and B) analog transport shift registers. The HIGH states of the transfer-gates 
must be contained by the HIGH state of the transport shift register clocks. The next light integration period is started when 
transfer gates go LOW. 

Two 130-Bit Analog Shift Registers - One on each side of the row of Image Sensor Elements and separated from it by a 
Transfer Gate. The two registers are used to move the image generated charge packets serially from the sensor elements to the 
charge detector/preamplifier. The phase relationship of the last elements of the two shift registers provide for alternate 
delivery of charge packets to re-establish the serial sequence of the photosites. 

A Gated Charge Detector/Preamplifier - Charge packets are transported to a precharged diode whose potential changes 
linearly in reSponse to the quantity of the signal charge delivered. This potential is applied to the gate of the output n-channel 
MOS transistor producing a signal output at OS. The reset transistor is driven by a reset clock (<PR) so as to recharge the 
charge-detector diode capacitance before the arrival of each new signal charge packet from the transport registers. 

Generation of the necessary waveforms to operate the device is explained in detail in 'the CCDll0/ll0F Board Brochure 
that includes a typical drive circuit diagram, a printed copy of the layout of a two-sided PC board, a parts list of components 
that are needed to build the board and oscilloscope photographs of the driving waveforms. 

DEFINITION OF TERMS 

Charge Coupled Device - A charge coupled device is a semiconductor device in which isolated charge-packets are transported 
from one position in the semiconductor to an adjacent position by sequential clocking of an array of gates. The charge­
packets are minority carriers with respect to the semiconductor substrate. 

Transfer Gate Clock <PXA, <PXB - The voltage waveform applied to the transfer gate to move the accumu lated charge from 
the image sensor 'elements to the CCD shift registers. 

Analog Shift Register Transport Clocks, <P1A, <P2A <P1B, <P2B - The two sets of 2-phase clock applied to the gates of the CCD 
shift registers to move the charge packets received trom the image sensor elements to the gated charge-detecting preamplifier. 

Gated Charge Detector Preamplifier - The output circuit of the CCDll0/ll0F which receives the charge packets from the 
CCD shift registers and provides a signal voltage proportional to the size of each charge packet. Before each new charge 
packet is sensed, a reset clock returns the output voltage to a base level. 

Reset Clock <PR - The voltage waveform required to drive the gated charge detector preamplifier. 

Dynamic Range - The saturation exposure divided by the peak to peak noise equivalent exposure. 

This does not take into account dark signal non-uniformities or average dark signal. 
Dynamic range is sometimes defined in terms of rms noise. To compare the two definitions a factor of 4 to 
6 is generally appropriate. (Peak to peak noise is approximately equal to 4 to 6 times rms noise.) 
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fAIRCHILD CHARGE COUPLED DEVICE • CCD1101110F 

DEFINITION OF TERMS (Cont'd) 

Peak to Peak Noise Equivalent Exposure - The exposure level which gives an output signal equal to the peak to peak noise 
level at the output in the dark. 

Saturation Exposure - The minimum exposure level that will produce a saturated output signal. Saturation exposure is equal 
to the light intensity times the photosite integration time. 

Spectral Response Range - The spectral band in which the response per unit of radiant power is more than 10% of the peak 
response. 

Responsivity - The· output signal voltage per unit exposure for a specified spectral type of radiation. Responsivity equals 
output voltage divided by exposure level. 

Photo response Non-uniformity - The difference of the response levels of the most and the least sensitive element under 
uniform illumination. This is commonly expressed as a percentage of the saturation output voltage. 

Average Dark Signal- The output signal level in the dark averaged over all elements and measured relative to the base line 
output voltage established by the reset clock. This is a linear function of the integration time. It is also strongly dependent on 
temperature. This is commonly expressed as a per.centage of the saturation output voltage. 

Dark Signal Non-uniformity - Maximum deviation of the output voltage of any element from the background level in the 
dark. This is commonly expressed as a percentage of the saturation voltage. 

Saturation Output Voltage - The maximum signal output voltage. 

Integration Time - The time interval between the falling edges of any transfer pulse rpXA and rpXB as shown in the timing 
diagram. The integration time is the time allowed for the photosites to collect charge. 

Output Signal Range - The output signal range is defined as OSR = V sat -(tiNT + tTransfer) x Rate of Average Dark 
Signal where: liNT = Integration Time; tTransfer = time necessary to transfer the charge packets from the analog shift regi-

sters and is equal to f260 . Integration time (tiNT) does not necessarily equal transfer time (tTransfer). If long integration 
rpR 

times are required, tTransfer should be minimized (increase frpR) to maximize OSR. 

TEST LOAD CONFIGURATION 
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Fig. 1 

DC CHARACTERISTICS: T A = 25°C 

LIMITS 
SYMBOL PARAMETER 

MIN TYP MAX 
UNITS CONDITIONS 

VOD Output Transistor Drain Voltage 14.5 15.0 15.5 V 

VRD Reset Transistor Drain Voltage 14.5 15.0 15.5 V 

VOG Output Gate Voltage 6.0 Note 1 

VPG Photogate Voltage 9.0 V Note 2 

TP1, TP3 Test Points 0.0 V 

TP2, TP4 Test Points 14.5 15.0 15.5 V 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD110/110F 

CLOCK CHARACTERISTICS: TA = 25°C 

LIMITS 
SYMBOL PARAMETER 

MIN TYP MAX 
UNITS CONDITIONS 

V.,lAL,V.,lBL Analog Shift Register 
0.0 0.5 0.8 V Notes 3, 4 

V.,2AL,Vt/l2BL Transport Clocks LOW 

V.,lAH,V.,lBH Analog Shift Register 
8.0 Notes 3, 4, 12 

V.,2AH .,2BH Transport Clocks HIGH 

V.,XAL Transfer Gate Clock LOW 0.0 0.5 0.8 V Notes 3, 4 

V.,XAH Transfer Gate Clock HIGH 8.0 V Notes 3, 4, 12 

V.,RL Reset Clock LOW 0.0 0.5 0.8 V Notes 3, 4 

V.,RH Reset Clock HIGH 10.0 V 

f.,lA' f.,lB Analog Shift Register 
5.0 MHz Notes 5, 6 

f.,2A' f.,2B Transport Clock Frequency 

ft/lR 
Reset Clock Frequency 

10 MHz Notes 5, 6 

(Output Bit Rate) 

AC CHARACTERISTICS: TA = 25°C, f</>l = f</>2 = 2.5 MHz, f</>R = 5 MHz, tiNT'" 275 j.lS, tTRANSFER '" 260 j.lS 

LIMITS 
SYMBOL PARAMETER 

MIN TYP MAX 
UNITS CONDITIONS 

DR Dynamic Range 250 500 Notes, 7, 8, 9 

NEE Peak-to-Peak Noise Equivalent Exposure 1 x 10-3 IJJ/cm' Notes 8,9 

SE Saturation Exposure 0.5 IJJ/cm' Notes 8,9 

SR Spectral Response Range Limits 0.45-1.05 IJm 

R Responsivity 0.4 V per IJJ/cm2 Note 13 

PRNU Photoresponse Non-uniformity ±4 ±6 % of Vsat Note 10 

ADS Average Dark Signal 0.25 1.25 % of Vsat 

DSNU Dark Signal Non-uniformity 0.5 2.5 %ofVsat 

Vsat Saturation Output Voltage 100 200 mV Note 11 

P Power Dissipation 100 mW VOD =15V 

Z Output Impedance 1000 n 

N Peak-to-Peak Noise 400 IJV 

RDS Rate of Average Dark Signal 2 mV/ms 

NOTES: 
1. Adjustment in the range of 4 V to 8 V may be required for optimum operation. 
2. Adjustment in the range of 5 V to 12 V may be required for optimum operation. 
3. Negative transients on the clocks below 0.0 V may cause an increase in apparent dark signal. 
4. Cd>XA = C.pXB = C.plA = C.plB = C.p2A = C.p2B '" 50 pF, C.pR '" 1.5 pF 
5. The resulting data output frequency fepA is twice that of each analog shift register clock, fcfJ1A. fcJ>2A. fcP1 B. 14>28-
6. Clock rates shown are typical fates at which the device operates. Operation of the devices at lower or higher frequencies will not damagt! 

the device. 
7. Tint = integration time ~ 2751J.S. 
8. The dynamic range is measured by taking the ratio of the saturation output voltage to the peak~to-peak noise of the device in the dark. 

Because of the high degree of linearity of the device the dynamic range measurement is also approximately equal to the ratio of the 
saturation exposure to the peak-ta-peak noise equivalent exposure. 

9. 1 j.I J/em2 = 0.02 fes at 2854° K. 1 fes = 50 I' J/em2 at 2854° K. 
10. Measurement is done at 50% of saturation output level. Measurement excludes first and last elements_ 
11. See Fig. 1 for test load configuration. 
12. Adjustment in the range of 6 V to 10 V may be required for optimum operation. 

13. See definition of terms. 
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FAIRCHILD CHARGE COUPLED DEVICE· CCD110/110F 

PHOTOELEMENT DIMENSIONS 

OUTPUT SIGNAL LEVEL VS. INTEGRATION TIME 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD110/110F 

CIRCUIT DIAGRAM 
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CCD121 
1728-ELEMENT LINEAR IMAGE SENSOR 

GENERAL DESCRIPTION - The CCD121 is a monolithic self-scanned 1728 Element 
Image Sensor designed for page scanning applications_ The device provides a 200 line per 
inch resolution across an 8-1/2 inch page_ 

The device is also intended to be used for facsimile readers. optical character recognition. 
as well as imaging applications that require high resolution. high sensitivity and high 
speed_ 

In addition to a row of 1728 sensing elements. the CCD121 chip includes: two charge 
transfer gates. two 2-phase analog shift registers. an output charge detector/preamplifier. 
and a compensation output amplifier. The 2-phase analog shift registers both feed the 
input of the charge detector resulting in sequential reading of the 1728 imaging elements_ 

The cell size is 13/1 (0_51 mils) by 17/1 (0_67 mils) on 13/1 (0_51 mils) centers_ The device 
is manufactured using Fairchild charge coupled device buried channel technology_ 

• DYNAMIC RANGE 500:1 TYPICAL AT 1 MHz 
• 1728 ELEMENTS ON A SINGLE CHIP 
• ON-CHIP PREAMPLIFIER AND COMPENSATION AMPLIFIER 
• LOW POWER REQUIREMENTS 
• ALL OPERATING VOLTAGES UNDER 15 V 
• PACKAGED IN 24-PIN DUAL IN-LINE PACKAGE 

• LOW NOISE EQUIVALENT EXPOSURE 
• WIDE RANGE OF VIDEO DATA RATE 
• DIMENSIONALLY PRECISE PHOTOSITE SPACING 

BLOCK DIAGRAM 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD121 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 
Operating Temperature 
Clock Inputs, Pins 3, 7, 8, 9, 10, 13, 15, 16, 17, 18 
Pins 2, 4,11,14,21,22,23 

-25°C to 100°C 

-25°C to 55°C 
-0.3Vto12V 
-0.3 V to 18 V 

Caution: The device has limited built-in gate protection. It is recommended to control and minimize static charge build-up. 
Care should be taken to avoid shorting pins as and CS to ground during operation of the device. 

FUNCTIONAL DESCRIPTION - The CCD121 consists of the following functional elements illustrated in the Block Diagram: 

Image Sensor Elements - A row of 1728 Image sensor elements separated by diffused channel stops and covered by a silicon 
photogate. Image photons pass through the transparent polycrystalline silicon photogate and are absorbed in the single crystal 
silicon by hole-electron pair production. The photon generated electrons are accumulated in the photosites. The amount of 
charge accumulated is a linear function of the incident illumination intensity and the integration period. The output Signal 
will vary in this analog manner from a thermally generated noise background at zero illumination to a maximum at 
saturation. 

Two Transfer Gates - Gate structures adjacent to the row of Image Sensor Elements. The charge packets accumu­
lated in the image sensor elements are transferred out via the transfer gates to the transport registers. Alternating charge 
packets are transferred to the right and left (A and B) analog transport shift registers. The HIGH states of the transfer-gates 
must be contained by the HIGH state of the transport shift register clocks. The next light integration period is started when 
transfer gates go LOW. 

Two 866-Bit Analog Shift Registers - One on each side of the row of Image Sensor Elements and separated from it by a 
Transfer Gate. The two registers are used to move the image generated charge packets serially from the sensor elements to the 
charge detector/preamplifier. The phase relationship of the last elements of the two shift registers provide for alternate 
delivery of charge packets to re-establish the serial sequence of the photosites. 

A Gated Charge Detector/Preamplifier _. Charge packets are transported to a precharged diode whose potential changes 
linearly in response to the quantity of the signal charge delivered. This potential is applied to the gate of the output n-channel 
MOS transistor producing a signal output at as. The reset transistor is driven by a reset clock (<pR) so as to recharge the 
charge-detector diode capacitance before the arrival of each new signal charge packet from the transport registers. 

Generation of the necessary waveforms to operate the device is explained in detail in the CCD121 Board Brochure that 
includes a typical drive circuit diagram, a printed copy of the layout of a two-sided PC board, a parts list of components that 
are needed to build the board and oscilloscope photographs of the driving waveforms. 

DEFINITION OF TERMS 

Charge Coupled Device - A charge coupled device is a semiconductor device in which isolated charge-packets are transported 
from one position in the semiconductor to an adjacent position by sequential clocking of an array of gates. The charge­
packets are minority carriers with respect to the semiconductor substrate. 

Transfer Gate Clock <PXA, <PXB - The voltage waveform applied to the transfer gate to move the accumulated charge from 
the image sensor elements to the CCD shift registers. 

Analog Shift Register Transport Clocks, <P1A, <P2A <P1 B, <P2B - The two sets of 2-phase clock applied to the gates of the CCD 
shift registers to move the charge packets received trom the image sensor elements to the gated charge-detecting preamplifier. 

Gated Charge Detector Preamplifier - The output circuit of the CCD121 which receives the charge packets from the CCD 
shift registers and provides a signal voltage proportional to the size of each charge packet. Before each new charge packet is 
sensed, a reset clock returns the output voltage to a base level. 

Reset Clock <PR - The voltage waveform requ ired to drive the gated charge detector preamplifier. 

Dynamic Range - The saturation exposure divided by the peak to peak noise equivalent exposure. 

This does not take into account dark signal non-uniformities or average dark signal. 
Dynamic range is sometimes defined in terms of rms noise. To compare the two definitions a factor of 4 to 
6 is generally appropriate. (Peak to peak noise is approximately equal to 4 to 6 times rms noise.) 
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FAIRCHILD CHARGE COUPLED DEVICE.- CCD121 

DEFINITION OF TERMS (Cont'd) 

Peak to Peak Noise Equivalent Exposure - The exposure level which gives an output signal equal to the peak to peak noise 
level at the output in the dark. 

Saturation Exposure - The minimum exposure level that will produce a saturated output signaL Saturation exposure is equal 
to the light intensity times the photosite integration time. 

Spectral Response Range - The spectral band in which the response per unit of radiant power is more than 10% of the peak 
response. 

Responsivity - The output ·signal voltage per unit exposure for a specified spectral type of radiation. Responsivity equals 
output voltage divided by exposure level. 

Photoresponse Non-uniformity - The difference of the response levels of the most and the least sensitive element under 
uniform illumination. This is commonly expressed as a percentage of the saturation output voltage. 

Average Dark Signal- The output signal level in the dark averaged over all elements and measured relative to the base· line 
output voltage established by the reset clock. This is a linear function of the integration time. It is also strongly dependent on 
temperature. This is commonly expressed as a percentage of the saturation output voltage. 

Dark Signal Non-uniformity - Maximum deviation of the output voltage of any element from the background level in the 
dark. This is commonly expressed as a percentage of the saturation voltage. 

Saturation Output Voltage - The maximum signal output voltage. 

Integration Time - The time interval between the falling edges of any transfer pulse I/lXA and I/lXB as shown in the timing 
diagram. The integration time is the time allowed for the photosites to collect charge. 

Output Signal Range - The output signal range is defined as OSR = Vsat - (t I NT + tTransfer) x Rate of Average Signal 
Offset where: tiNT = Integration Time; tTransfer = time necessary to transfer the charge packets from the analog shift regi-

sters and is equal to 1728 . Integration time (tINT) does not necessarily equal transfer time (tTransfer). If long integration 
fl/lR 

times are required, tTransfer should be minimized (increase fl/lR) to maximize OSR. 

Average Signal Offset - Average signal offset is a dc offset of the output voltage (due to the average leakage current in the 
CCO registers) which increases linearly with the transfer time. 

TEST LOAD CONFIGURATION 
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u VIDEO 
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Fig. 1 

DC CHARACTERISTICS: T A = 25°C 

LIMITS 
SYMBOL PARAMETER 

MIN TYP MAX 
UNITS CONDmONS 

VOD Output Transistor Drain Voltage 14.5 15.0 15.5 V 

VRD Reset Transistor Drain Voltage 14.5 15.0 15.5 V 

VOG Output Gate Voltage 6.0 Note 1 

VPG Photogate Voltage 9.0 V Note 2 

TP1, TP3 Test Points 0.0 V 

TP2, TP4 Test Points 14.5 15.0 15.5 V 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD121 

CLOCKPHARACTERISTICS: TA = 25°C 

LIMITS 
SYMBOL PARAMETER UNITS CONDITIONS 

MIN TYP MAX 

V411AL, V411BL Analog Shift Register 
0.0 0.5 0.8 V Notes 3, 4 

V412AL' V412Bl Transport Clocks LOW 

V411AH,V411BH Analog Shift Register 
8.0 Notes 3, 4, 12 

V412AH 4l2BH Transport Clocks HIGH 

V41XAL Transfer Gate Clock LOW 0.0 0.5 0.8 V Notes 3, 4 

V41XAH Transfer Gate Clock HIGH 8.0 V Notes 3, 4, 12 

V41RL Reset Clock LOW 0.0 0.5 0.8 V Notes 3, 4 

V41RH Reset Clock HIGH 10.0 V 

f411A, f411 B Analog Shift Register 
0.5 MHz Notes 5, 6 

f412A, f412B Transport Clock Frequency 

f41R 
Reset Clock Frequency 

1.0 MHz Notes 5, 6 

(Output Bit Rate) 

AC CHARACTERISTICS: T A = 25°C, f411 = f412 = 0.5 MHz, f41R = 1 MHz, tiNT"" 1.94 ms, tTRANSFER = 1.73 ms 

LIMITS 
SYMBOL PARAMETER UNITS CONDITIONS 

MIN TYP MAX 

DR Dynamic Range 500 Notes, 7, 8, 9 

NEE Peak-to-Peak Noise Equivalent Exposure 1 x 10 3 /lJ/cm' Notes 8, 9 

SE Saturation Exposure 0.5 /lJ/cm' Notes 8, 9 

SR Spectral Response Range Limits 0.45 1.05 /lm 

R Responsivity 0.4 V per /lJ/cm' Note 13 

PRNU Photoresponse Non-uniformity ±6 ±10 % ofVsat Note 10 

ADS Average Dark Signal 2 % of Vsat 

DSNU Dark Signal Non-uniformity 3 % of Vsat 

Vsat Saturation Output Voltage 100 200 mV Note 11 

P Power Dissipation 100 mW VOD = 15 V 

Z Output Impedance 1000 Q 

N Peak-to-Peak Noise 400 /lV 

RSO Rate of Average Signal Offset 1 mV/ms 

NOTES: 
1. Adjustment in the range of 4 V to 8 V may be required for optimum operation. 
2. Adjustment in the range of 5 V to 12 V may be required for optimum operation. 
3. Negative transients on the clocks below 0.0 V may cause an increase in apparent dark signal. 
4. C</>XA = C</>XB = C<j>1A = C<j>1B = C<j>2A = C<j>2B '" 400 pF. C<j>R '" 1.5 pF. 
5. The resulting data output frequency feP R is twice that of each analog shift regjster clock, 1('/>1 AI fCP2A' f¢l B. f¢2B. 
6. Clock rates shown are typical rates at which the device operates. Operation of the devices at lower or higher frequencies will not damage 

the devics. 
7. Tint"'" integration time == 1.94 ms. 
8. The dynamic range is measured by taking the ratio of the saturation output voltage to the peak-tQ<-peak noise of the device in the dark. 

Because of the high degree of linearity of the device the dynamic range measurement is also approximately equal to the ratio of th-e 
saturation exposure to the peak-tQ<-peak noise equivalent exposure_ 

9. 1 J.l J/cm2 =: 0.02 fcs at 2854° K. 1 fcs = 50 J.L J/cm2 at 2854° K_ 
10. Measurement is done at 50% of saturation output level. Measurement excludes first and last elements. 
11. See Fig. 1 for test load configuration. 
12. Adjustment in the range of 6 V to 10 V may be required for optimum operation. 

13. See definition of terms. 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD121 

OUTPUT SIGNAL LEVEL VS.INTEGRATION TIME 
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Fig. 2 

PHOTOELEMENT DIMENSIONS 

Photo 

Fig. 3 

TIMING DIAGRAM DRIVE SIGNALS 
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Timing requirements for Transfer Gate Pulses tPXA. cPXB CS 

t, = t3 > 0.8 IJ,S 

t2 = t4 > 0.' IJ,S 

20 ns < (t, '" tt) < 80 ns 

Timing requirements for Reset Pulse CPR 

tr !:::! tf :e;;; 20 ns 
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Fig. 4 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD121 

CIRCUIT DIAGRAM 

0= Lead Numbers 

Fig. 5 
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CCD201 
100 x lOO-ELEMENT SELF-SCANNING IMAGE SENSOR 

GENERAL DESCRIPTION - The CCD201 is a 2·Phase 10,OOO·Element Self-5canning Image Sensor. 
It uses charge coupled technology with buried channels and ion·implanted barriers. The light sensitive 
area is a 100 x 100 array of photo elements which provide an image aspect ratio of 4 x 3. The image 
sensing elements are 1.2 mils x 0.8 mils located on 1.2 mil vertical centers and 1.6 mil horizontal 
centers. 

In addition to the image sensing array·, the CCD201 chip includes: 100 columns of 2·phase analog shift 
registers interdigitated in the photosensor array, a 1 02·element 2·phase analog output shift ragister, an 
output detector/preamplifier and a compensation output amplifier. 

The device is packaged in a 24·Pin Dual In·line Package with an optical glass window. 

• 2-PHASE CLOCK OPERATION 
• 100 x l00·ELEMENT ARRAY ON A SINGLE CHIP 
• INTERLACED SELF SCANNING 
• ALL OPERATING VOLTAGES UNDER 20 V 
• ON-CHIP VIDEO PREAMPLIFIER AND COMPENSATION CIRCUIT 
• LOW POWER 50 mW TYP 
• PACKAGED IN 24·PIN DIP WITH OPTICAL GLASS WINDOW 

BLOCK DIAGRAM 
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CONNECTION DIAGRAM 
DIP (TOP VIEW) 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD201 

FUNCTIONAL DESCRIPTION - The CCD201 consists of the following functional subsections as illustrated in the Block Diagram: 

1. 10,000 image sensors in a 100 x 100 array 
2. 100 Columns of 2·phase vertical analog shift registers interdigitated with the photosensor array. 
3. A 102 .. lement 2·phase horizontal analog output shift register charge coupled to the output of each of the 100 column shift registers. 
4. A gated charge detector output preamplifier which detects and converts the charges delivered to a video output voltage at terminal S1. 
5. A compensation output amplifier that provides the capability for differential amplification and suppression of reset clock noise in the 

video output. 

Light energy incident on the image sensor elements generates a packet of electrons in each element. Electrical clocking of the photogate, 
2.phase vertical transport registers, and 2·phase horizontal output register delivers the charge packet from each photoelement to the gated charge 
detector preamplifier which provides a video signal output. The reset clock pulse is proportionately amplified by the compensation amplifier 
and is provided for suppression purposes. Detailed descriptions of the functional subsections follow. 

Image Sensor Elements - Image photons pass through the transparent polycrystaline silicon photogate and are absorbed in the single crystal 
silicon by hole·electron pair production. The resulting photo electrons are accumulated in the photosites during the HIGH state of the 
pho~ogates. The duration of this HIGH state is the integration period. The amount of charge accumulated is a linear function of the incident 
illumination intensity and the integration period. The output signal will vary in this analog manner from a thermally generated noise background 
at zero illumination to a maximum at saturation. 

2.phase Vertical Shift Registers - At the end of the integration period, the photogate voltage (<Pp) is lowered and alternate vertical site charge 
packets (corresponding to one field, i.e., the odd·numbered photoelements) are transferred to their associated vertical shift register. They are 
then transported to the output register, a row at a time, by the vertical clocks (<PV1 & <PV2l. Fifty vertical transfers are required to remove one 
field of information from the vertical register. Subsequent to removal of one field of information, a second frame cycle is instituted to gather 
the information from photosites corresponding to the other field (i.e., the even numbered photoelementsl. 

Output Shift Register - The output register is a 102·element 2·phase analog shift register clocked at over 102 times the vertical shift register 
frequency. As each row of information is transferred from the column registers to the output register, it is serially moved to the output amplifier 
by the horizontal clocks (<PH1 & <PH2l. A minimum of 102 horizontal clock pulse sets are required to complete one row of information transfer 
to the gated charge detector. 

Gated Charge Detector and Output Preamplifier - The output shift register data (in the form of charge packets) are applied to a precharged 
diode where the potential is changed linearly in response to the quantity of Signal charge delivered. This potential is applied to the gate of the 
output n·channel MOS transistor which produces a signal output at S1. The dual gate reset circuit is clocked by reset signal (<PR) and recharges 
the charge·detector diode capacitance during the interval between transfer of signal charge packets from the output register. 

Compensation Amplifier - An additional output amplifier is driven with'only the reset Signal (<PR) to provide an output at CS which is similar 
in wave shape to the reset transient contained in the video sigl1al output. This can be used to suppress the reset clock noise by use of a 
differential amplifier in the external video circuitry. 

DRIVE CIRCUITRY - Figure 6 gives the basic timing and drive voltages required to operate the CCD201. Outputs are also available for X-Y 
oscilloscope deflection to form a raster which displays the area sensor's video output. The amplified output of the CCD201 is applied to the Z 
axis input of the oscilloscope. 

One·half of a 9016 Hex Inverter is the master oscillator which runs at twice the horizontal clocking frequency (a crystal oscillator could be used 
for better stabilityl. The oscillator frequency should be between 200 kHz and 8 MHz. This master clock drives the horizontal counter which 
consists of a pair of 9316s counting modulo 224 (14 x 16), This is equivalent to 112 horizontal drive pulses (<PH) which are at half the clock 
frequency. The divide by 224 is accomplished by preloading the first counter to 2 when it reaches a full count, making it effectiv.ely a count 
by 14. The output of the first stage acts as a divide by 2 counter to provide the horizontal drive pulses (q,HL Ie 8 provides both the reset clock 
(<PR) and the delay necessary to compensate for the delay through the first stage of the counter. The reset clock (iIiR) is a 25% duty cycle signal 
used to precharge the detector diode of the CCD device. The sample and hold clock (<i>S), also generated by IC 12, is to be used in a sample and 
hold amplifier to smooth the CCD201 video output. 

The terminal count of IC 3 is true for 7 horizontal clock (<PH) pulses and is used as the CRT horizontal retrace period. The <PH1 and <PH2 
outputs consist of strings of 105 pulses used to shift out the horizontal information before the vertical shift pulse refills the register with the 
next line of information. 

The Q3 output of the second 9316 counter (Ie 3) is inverted and used to clock the vertical counters. Ie 4 and 5 count the vertical lines and 
keep track of the odd and even fields. The first seven stages of the counter are counting modulo 51. This is accomplished by preloading the 
2s complement of the modulo into the first six stages of this counter when the 02 output of IC 5 has gone LOW. When the 02 output went 
LOW, the last stage of the counter was incremented. 02 activates the Parallel Enable input which on the next clock pulse loads a binary 13 into 
the first six stages, presents 02 back to a HIGH state, but retains the information in 03, ~ince it is reloaded from its own output. 

03 effectively is a toggle flip·flop driven by the 02 output and acts as odd/even field identifier. IC 7 (a 9309 Dual 4·lnput Multiplexer) is used 
as a combinatorial logic element to derive from tile outputs of the various counters, the drive signals for the discrete drivers and the sweep 
circuits. 

Horizontal sweep output for the oscilloscope is generated by a jlA748 fast operational amplifier acting as an integrator. The values shown in 
Figure 6 are selected to be compatible with a 2 MHz oscillator and a 1 MHz horizontal drive frequency. The integration capacitor must be 
increased if the oscillator frequency is lowered and decreased if the frequency is raised significantly. The transistor driving the input to the 
operational amplifier force a discharge of the integration capacitor. The vertical integrator is similar in function but is much slower and a jlA741 
is sufficient. Since the output voltage increases positively with time, the inverted polarity should be used on the oscilloscope to form a normal 
raster. The capacitor on this sweep. generator must be changed with a frequency change as outlined above. On the odd fields, the sweep is 
allowed to start early. this forms the line interlacing on the monitoring oscilloscope. 

Composite blanking is available to blank the video signal on horizontal and vertical retrace in a video amplifier. 

The transistor devices and the SH0013 provide the necessary complementary signals with the proper capacitive drive capability. 

This circuit is intended to provide a starting point for circuit development and as such does not necessarily provide the optimum drive voltage 
to the CCD201. Note that all drive voltages are of the same level, controlled by the setting of the -8.5 V supply. Individual adjustment of 
V<t>PL, V<pVL, V<pHI. and V<pRL will optimize the CCD201's performance. 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD201 

ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 
Operating Temperature 
Clock Inputs 

Pins 7,8,13,14,18,23 
Pins 1,2,6,6,24 
Pins 3, 4, 10, 11, 15, 21,22 

CAUTION: 

-250 C to +1 OooC 
-250 C to +650 C 

VSS = OV 
+15V to -.6V 
+15V to -10V 

Static discharge to any pin may cause permanent damage. Store in shorting clip or conductive foam. Use grounded soldering irons and tools. 
Personnel should wear grounding bracelets and avoid synthetic smocks and gloves. 

FORCING FUNCTIONS: See Note 6 

LIMITS 
SYMBOL PARAMETER UNITS COMMENTS 

MIN TYP MAX 

frpH Output (horizontal) Register Clock Frequency 0.1 4.0 MHz 

VrpHL Horizontal Register Clock LOW Voltage -10 -8.0 V 

VrpHH Horizontal Register Clock HIGH Voltage +2.0 +10 V 
CrpHl = CrpH2 '" 20 pF 

VrpVL Vertical Register Clock LOW Voltage -10 -8.0 V 

VrpVH Vertical Register Clock HIGH Voltage +2.0 +10 V 
CrpVl = CrpV2 '" 1500 pF 

VrpRL Reset Clock LOW Voltage -10 -8.0 V 

VrpRH Reset Clock HIGH Voltage +2.0 +10 V 
CrpR '" 5 pF 

VrpPL Photogate Clock LOW Voltage -10 -8.0 V 

VrpPH Photogate Clock HIGH Voltage +2.0 +10 V 
CrpP"" 1500 pF 

VRD Reset Transistor Drain Bias Voltage +12 +15 V 

VOD Output Transistor Drain Bias Voltage +12 +15 V 

VRG Reset Gate Bias Voltage +12 +15 V 

VCD Compensation Amplifier Drain Voltage +12 +15 V 

OPERATING CHARACTERISTICS: VSS = 0 V, TA = 25°C, RL = 1 k from Sl to Ground, See Note 5. 

LIMITS 
SYMBOL PARAMETER UNITS CONDITIONS 

MIN TYP MAX 

Dynamic Range 100 200 Note 1 

Responsivity 400 600 mV/ftc Notes 1 & 2 

Spectral Response Range 480 1100 nm 

Saturation Exposure 3.125 X 10-3 fteds Notes 1 & 2 

Photo Response Non·Uniformity ±15 % Notes 1 & 4 

Average Dark Signal 5.0 mV Notes 1 & 4 

Modulation Transfer Function 0.6 Notes 1 & 3 

Vo Saturation Output Voltage 50 75 mV Note 1 

PD Power Dissipation 50 mW 

NOTES: 

1, frpH = 500kHz, frpV = 4.5 kHz, frpp = 40 Hz. 
2, Tungsten Light source at 28540 K color temperature. 
3. Measured with 100% contrast test pattern at 70 lines resolution. 
4. Elements in the outer columns (1 and 100), due to edge effects, may exceed these parameters. 
5. 16, 17, 19 and 20 are test points used during production. During normal operation they must be connected as follows: 

Pin 16 to 6 or equivalent voltage. 
Pins 13.19and 20 to VSS. 

6. Optimum performance will be realized by adjustment of clock voltage levels. Adjustment of VrpPL. VrpVL. VrpHL and V</>RL will have the 
most significant effect on performance. 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD201 

TIMING DIAGRAM IDRIVE SIGNALS 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD201 

FREQUENCY AND PULSE GENERATING CIRCUITS 
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Parts List 

Ie 1 9016 
Ie 2, 3. 4, 5 9316 
Ie 6,12 9002 
Ie 7 9309 
le8 9003 
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Ie 11 SHOO13 
All PNPs 2N5910 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD201 

CLASSIFICATIONS - Image Sensors are classified in terms of 
the maximum number of defective photosites allowed and their 
position in the array. The array is divided into three zones (see 
Fig. G). since defects near the periphery of the array are usually 
less objectionable than those near the center. 

The following classification tables specify the maximum number 
of defects by size and position in the array. 

CCD201ADC - CLASS A 

Maximum Number Maximum No. of Clusters per Zone 

of Elements Zone 1 Zone 2 Zone 3 
in Cluster 16% of Area 33% of Area 51% of Area 

4 0 0 1 

2 0 1 2 

1 0 3 5 

CCD201BDC - CLASS B 

Maximum Number Maximum No. of Clusters per Zone 
of Elements 

in Cluster Zone 1 Zone 2 Zone 3 

9 0 0 1 

6 0 0 2 

4 0 1 2 

2 0 2 3 

1 2 5 9 

ZONE 3 

ZONE 2 

All dimensions in Elements 

Fig. 7 
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CCD311 
130/260 BIT ANALOG SHIFT REGISTER 

GENERAL DESCRIPTION - The CCD311 is a buried channel charge coupled device 
intended to be used in analog signal processing systems that include delay and temporary 
storage of analog information. 

The CCD311 consists of two 130 bit analog shift registers each with its own charge 
injection port and sampling control enabling manipulation of a total of 260 bits of analog 
data. The chip includes a single preamplifier and a compensation output amplifier and is 
packaged in an 18-pin .Dual In-line Package. 

• 130 OR 260 BITS OF ANALOG DELAY ON A SINGLE CHIP 
• TWO SEPARATE CHARGE INJECTION PORTS 
• GREATER THAN 10 MHz SAMPLING RATE 
• SIGNAL-TO·NOISE RATIO OF GREATER THAN 50 dB 
• ON-CHIP OUTPUT BUFFER AMPLIFIER 

ABSOLUTE MAXIMUM RATINGS 

Storage temperature 

Pins 2, 3, 4, 5, 7,12,14 and 15 

Pins 1,8,11,16,17 and 18 

Pins 6,9,10 and 13 
• Note: with respect to ground. 

BLOCK DIAGRAM 

00 

130 BIT ANALOG SHIFT REGISTER 
A 

130 BIT ANALOG SHIFT REGISTER 

• 

@@ 

® 
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_25°C to 100°C 

-0.3 V to 12 V* 

-0.3 V to 18 V* 

Ground 

® 
00 

CONNECTION DIAGRAM 

DIP (TOP VIEW) 

RD CS 

9R os 

OG 00 

¢2A 92. 

\)lA 91. 

TPl TP3 

V'A v,. 
OSA OS. 

Vss TP2 

Vss = Pin 9 

PIN NAMES 

cP1A, cP2A Analog Shift 
cP1S,cP2S Register Transport 

Clocks 

OG Output Gate 
OS Output Transistor 

Source 
OD Output Transistor 

Drain 
CS Compensation Tran· 

sistor Source 

cPR Reset Transistor 
Gate Clock 

RD Reset Transistor 
Drain 

VSS Substrate (Ground) 
VIA, VIS Analog I nput Gates 

cPSA, cPSS Analog Sample 
Clocks 

TP1, TP2, Test Points 
TP3 



FAIRCHILD CHARGE COUPLED DEVICE • CCD311 

Caution: The device has limited built·in gate protection. It is recommended to control and minimize static charge build·up. 
Care should be taken to avoid shorting pins OS and CS to ground during operation of the device. Pins 6, 9, 10 and 13 should 
be externally grounded during operation. 

FUNCTIONAL DESCRIPTION - The CCD311 consists of the following functional elements illustrated in the Block 
Diagram: 

Two Charge Injection Ports - The analog information in voltage form is applied to two input ports at VIA and V IB 
Upon the activation of the analog sample clocks tPSA and tPSB a charge packet linearly dependent on the voltage applied at 
the port input is injected into its corresponding 130 bit analog shift register. 

Two 130 Bit Analog Shift Registers - These registers transport the charge packets from the charge injection ports to a 
gated charge detector. Transport of charge packets is accomplished by external clocking of the registers. Analog shift 
register A is clocked by tP1A and tP2A. Similarly register B is clocked by tP1B and tP2B. 

A Differential Gated Charge Detector/Preamplifier - Charge packets from the analog shift registers are delivered to the 
gated charge detector. A reset transistor in the gated charge detector is driven by the external reset clock (tPR). 

MODES OF OPERATION 

130·Bit Analog Delay - Either 130 bit Analog Shift Register (A or B) can be operated as an analog delay line. The driving 
waveforms to operate shift register A is shown in Fig. 3. The input voltage signal is applied directly to VIA. The Analog 
Sample Clock tPSA samples this input voltage and injects a proportional amount of charge packet into the first bit of 
Register A. The input voltage A 1 which is sampled between t; 0 and t; tc, appears (inverted) at the output terminal OS 
at t; 260 tc. A2 appears at t; 262 tc, and so on. A reset clock tPR is applied in order to recharge the charge detector 
diode of the gated charge detector before the arrival of each charge packet from the transport register. This reset clock is 
capacitively coupled on chip into the output waveform OS. Terminal CS provides the reset clock so that off chip 
differential amplification can be used to remove reset clock coupling from the video waveform. When only the A register is 
used, tP1B, tP2B and VIB, should be grounded, and tPSB; 15 Vdc. 

Shift register B can be operated in the analogous fashion as shown in Fig. 4. When only the B register is used, tP1A, tP2A 
and V IA should be grounded and tPSA ; 15 Vdc. 

260·Bit Analog Delay - The two registers can be multiplexed to double the sampling rate of an input voltage signal. Fig. 5 
in the timing diagram shows the relationship of the timing waveforms for this mode of operation. Here tP1A ; tP1 B, 
tP2A = tP2B, tPSA and tPSB are clocked as before. The same input signal voltage is applied to bo.th VIA and VIB. Between 
t = 0 and t = tc, the input signal voltage A1 is sampled by register A. Between t = tc and t = 2tc, the input signal voltage B1 
is sampled by register B. The charge packet corresponding to A 1 appears at the output at t = 260tc and the charge packet 
corresponding to B1 appears at a t = 261tc. The gated charge integrator has to be recharged twice as often, tPR has to be 
clocked at twice the original frequency. 

When the device is operated in the multiplexed mode, it is recommended to provide at least one dc level control on the 
two inputs (VIA or VI B) to balance the two input por.ts. 

TEST LOAD CONFIGURATION OUTPUT SIGNAL RANGE VS. 

100 
RESET CLOCK FREQUENCY f¢R 

+15 V ~x 
0< 90 
w~ 

--.....r-- cs 

",I-
< :0 80 

~N3014 
I- 0 
Z> 

18 
COMPENSATION Ww U'" 60 

SIGNAL 

~~ 1K 
+15 V 

<0 70 
1K v» 

CCD311 TO p.A733 
<-, 
w< 50 -= ViDEO "'Z 

as ~N3014 
AMPLIFIER Z'" 

17 -= ~v; 40 
OUTPUT SIGNAL ;t~ 

1K ZI- 30 
",:0 

1K ;;;0 
1-:;; 20 

-= :0:0 
0.:;; 
1-- 10 :oX -= 0< 

:;; 

II 

I 
II 

~~;~~ = vOUT,MAX} - ~ xRATE OF AVERAGE 
RANGE f.A SIGNAL OFFSET 

TTIIIIIIIII 1111 I III 
I" II =200mV- 260 x 1 mV II f4JR 1 ms 

1.0 kHz 10 kHz 100 kHz 1 MHz 10 MHz 

RESET CLOCK FREQUENCY IDATA RATE} f.R 

Fig. 1 Fig. 2 
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FAIRCHILD CHARGE COUPLED DEVICE. CCD311 

DC CHARACTERISTICS T A = 25°C 

I.-'MITS 
SYMBOL PARAMETER UNITS CONDITIONS 

MIN TYP MAX 

VOD Output Transistor Drain Voltage 14.5 15.0 15.5 V 

VRD Reset Transistor Drain Voltage 14.5 15.0 15.5 V 

VOG Output Gate Voltage 5.0 V Note 3 

Resistance from Pins 7 or 12 
RIN Input Resistance (Injection Port) 1 Mrl 

to Ground. Note 10 

Input Capacitance (Injection Port) 3 pF 
Capacitance from Pin 7 or 12 

CIN 
to Ground. Note 10 

TP1. TP2. TP3 Test Points 0.0 V 

CLOCK CHARACTERISTICS T A = 25°C 

LIMITS 
SYMBOL PARAMETER UNITS CONDITIONS 

MIN TYP MAX 

V<t>lAL. V<t>lBL Analog Shift Register 
0.0 0.5 0.8 V Note 1 

V<t>2AL. V<t>2BL Transport Clocks LOW 

V<t>lAH. V<t>lBH Analog Shift Register 
9.5 10.0 10.5 V Note 1 

V<t>2AH. V<t>2BH Transport Clocks HIGH 

V<t>RL Reset Clock LOW 0.0 0.5 0.8 V Note 2 

V<t>RH Reset Clock HIGH 10.0 11.0 12.0 V Notes 2. 9 

V<t>SAL. V<t>SBL Analog Sample Clock LOW 4.5 5.0 5.5 V 

V<t>SAH. V<t>SBH Analog Sample Clock HIGH 9.5 10.0 10.5 V 
--t------ . .-

VIA. VIB Analog Input Gate Range 0.3-1.3 V Note 4 

AC CHARACTERISTICS TA = 25°C. RL = 1 k All parameters measured in a multiplex mode with balanced inputs and 
F¢R = 10 MHz 

LIMITS 
SYMBOL PARAMETER UNITS CONDITIONS 

MIN TYP MAX 

f<t>lA. f<t>lB Analog Shift Register 
5 MHz See Fig. 2 

f<t>2A. f<t>2B Transport Clock Frequency 

f<t>R Reset Clock Frequency 10 MHz Note 5 

f<t>SA. f<t>SB Analog Sample Clock Frequency 5 MHz Note 6 

BW Input Signal Bandwidth (3 dB down) 4 MHz Note 7 

IL Insertion Loss 15 dB 

NL Non-Linearity 5 % 

SIN Signal to Noise Ratio 50 dB 

RSO Rate of Average Signal Offset 1 mV/ms 

VOUT (max) Maximum Output Signal Voltage 200 mV Note 8 
NOTES, 

1. Cq.>1 A = C~1 B = C<l>2A = C¢2B ~ 50 pF "" capacitance with respect to ground. 
2. C4>R == 1.5 pF = capacitance with respect to ground. 
3. Adjustment in the range of 4 V -6 V is required for optimum performance. 
4. de bias adjustment i~-t the range of 0 V -2.5 V may be necessary for a 1 V Analog Input Gate Range in order to optimize non·linearity. 
5. If the device is operated using either the A or B register only. then the, f¢R should be the same as f¢1 A, f¢1 8, fQ2A' f¢28' 
6. In a multiplex mode of operation f¢SA = f¢58 = 5 MHz typically (refer to timing diagram for phase relationships). In that case the total 

sampling rate on the input Signal is 10 MHz. 
7. For proper reconstruction of the input signal information, the sampling rate should be more than twice the input bandwidth. In a multiplex 

mode of operation and with a 4 MHz input bandwidth, f¢SA = f¢SB:= 5 MHz, f¢R:= 10 MHz and f¢1A = f¢18 = f¢2A = f<:;>28 = 5 MHz. 
8. See test load configuration, Fig. 1. 

9. V<t>RH;;' VRD -5.0 V. 
10. The signal acquisition time is not dependent upon the RC time constant of the input port. 
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FAIRCHILD CHARGE COUPLED DEVICE. CCD311 

TIMING DIAGRAMS 

t= 0 t'" tc 

I I 
·'A 

¢2A 

·SA 

vIA 

Al 

OR 

OS 

CS 

CS-OS 

Fig. 3 
ANALOG SHIFT REGISTER A OPERATION 

t= 0 t= tc 

t t 

.,B 

';2B 

,;SB 

VIB 

';R 

OS 

CS 

cs.OS 

Fig. 4 
ANALOG SHIFT REGISTER B OPERATION 
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¢lA"lB 

¢2A=2B 

OSA 

Q S8 

VIA=IB 

Al 

9R 

as 

cs 

cs·os 

FAIRCHILD CHARGE COUPLED DEVICE. CCD311 

TIMING DIAGRAMS (Cont'd) 

Al 81 A2 82 A3 83 A4 84 A5 85 A6 87 A7 

EXPANDED 

t1, t2, t3 and t4';;;;; 1/3 tc 

ts, t6 and t10:;;;' 1 ns 

t7 and t9 ~ 35 ns 

NOTE: 

For multiplexed operation. the output signal appears during t8-

Therefore, it is recommended to maximize t80 

Fig. 5 
ANALOG SHIFT REGISTERS A & B MULTIPLEX OPERATION 
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FAIRCHILD CHARGE COUPLED DEVICE. CCD311 

CIRCUIT DIAGRAM 

CCD311 DRIVE CIRCUITRY 

@ @ 
00 cs 

® 
Vss 

Due to the flexibility of the CCD311 timing and clocking requirements various schemes can be used to clock the 
device. In particular the timing diagrams shown in Figures 3, 4 and 5 are the most general timing relationships to operate 
the device. The typical drive circuitry shown in Figure 6 generates a timing relationship as shown in Figure 7. This scheme 
is the simplest timing diagram for the device. The drive circuitry is intended for device operation (~R clock) of 10kHz to 
12 MHz (video rate). An external clock of twice the desired ~R frequency is applied to IC1A and IC1B which are intercon­
nected in a synchronous mode of counting. The clock is divided by 2 in IC1A. Pin 9 of IC1A is iliR which is connected to 
IC2 pin 11. IC2 is a quad TIL to MOS driver. The iliR pulse is inverted and level shifted which results in a ¢R pulse of approx­
imately a to 10 V. The 68 pF capacitor on the ~R line speeds up the rise time of ¢R' The output of ICl B is 1/2 of the ¢R 
frequency. ICl B pins 6 and 7 are "ilil and"ili2 respectively. They are applied to pins 3 and 6 of IC2 where they are level 
shifted and inverted. This results in ~1 and ¢2 clocks of a to 10 V amplitude. 

¢SA and ¢SB are generated by IC3. ¢SA is equal to ~R • ili2' ~SB is equal to ¢R • ¢1' IC3 has the ground connection 
tied to +5 V. The VCC connection is tied to +10 V. The pull-up resistors on the output insure a full 5 V swing. The ¢SA and 
¢SB pulses out of IC3 swing from +5 V to +10 V. The sync pulse is buffered by IC3. The timing relation of the sync pulse is 
the same as ¢2' The inputs to IC3 are all capacitively coupled because of the level shift function. The 1 k resistors supply a 
zero signal referenc~. ¢1' ¢2 and ~R have diode clamps to eliminate any clock excursions that may go below VSS' The 
22 n series resistors in the ¢1 and ¢2lines smooth the rise and fall transitions. The input signal is capacitively coupled and 
routed through two dc bias circuits. This gives separate dc balance control for VIA and VIB' 

The OS and CS outputs are terminated with 1 k load resistor. The 1 k pot at IC4 pin 1 adjusts the amount of CS fed to IC4 
to balance the ~R feedthrough in the OS signal. The 5 k pot between pin 4 and 11 of IC4 is a gain adjust. The output of the 
transistor buffer lowers the output impedance to drive a 50 n cable. The output should be terminated into 50 n. 

In order to get the circuitry to operate properly, apply an external clock at a rate of 2X at the desired output video frequen­
cy. Observe the ¢R, 1/11 and 1/12 output waveforms and adjust the A power supply so that ¢1 and ¢2 will have a 10 V 
swing, ¢R should be about 1 V higher than ~1 and ~2' While observing the ~SA and ¢SB pulses, adjust the B power sup­
ply for a swing of +5 V to +10 Von ~SA and ¢SB' (Note: the potential between VCC and the ground pin on IC3 should not 
exceed 5.5 V.I Next, adjust the VOG adjust pot for +5 V on pin 3 of the CCD311 and adjust IC4 for minimum gain ("" x 1 a). 
Ground the input port and adjust dc balance pots to a V. Observing the video output adjust the 1 k pot on IC4 pin 1 for 
minimum video output then adjust dc balance pots for 0.7 V. Apply a 0.5 V peak-to-peak sine wave at the signal input. The 
output video signal should be approximately 1 V peak-to-peak. 
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FAIRCHILD CHARGE COUPLED DEVICE. CCD311 

TYPICAL DRIVE CI RCUITRY 
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FAIRCHILD CHARGE COUPLED DEVICE. CCD311 

TIMING DIAGRAM GENERATED BY THE TYPICAL DRIVE CIRCUITRY 

t" 0 too tc t = 260tc 

I I 

¢SA 

°SB 

as 

CS 

cs-os 

EXPANDED 

EXPANDED 

For f¢R = 10 MHz, f¢lA = f¢l B = f¢2A:= f1>28 = 5 MHz we have t1 = 12 n5, t2 = 10 n5, t3:= 10 n5, t4 = 12 ns, t5::: 30 n5 , t6 = 0 ns , t7 = 50 ns , 

t9 = 44 ns, t10 = 5 n5, t11 = 40n5, t12 "" 2 ns , t13 = 50 ns , t14 = 100 ns and tc = 95 ns. Atl tr and tf are at 10 and 90% points. 

Fig. 7 

DEFINITION OF TERMS 

. ... input~gri~ 
Insertion Loss - Insertion loss IS defined as: 20 log output signal 

Non·Linearity - Non-linearity is defined as the maximum deviation (Ll.V) of the output voltage expressed as a percentage of 

the maximum output signal voltage using a 5-step standard NTSC input signal. 

Vout(max) 1 
Signal·to-Noise Ratio - SIN = 20 log .' The rms noise is measured at Vout = - Vout(max). 

rms nOise 2 

Average Signal Offset - The average signal offset is a DC offset of the output voltage (due to the average leakage current in 
the CCD register) which increases linearly with delay time and is temperature dependent. It has the effect of reducing the 

output signal range as the delay time is increased. 

Output Signal Range - The output signal range is the difference between VOUT(max) (the maximum voltage at the output 
as of the device) and the average signal offset. 

5-37 

• 



CCD450/450A 
9216-81T DYNAMIC SHIFT REGISTER MEMORY 

GENERAL DESCRIPTION - The CCD450/450A are l-kilobyte serial storage devices organized 1024 
words by nine bits. They contain nine 1024-bit low power CCD shift registers which are shifted in 
parallel providing for storage and retrieval of 9-bit words in a word-serial mode. The nine bi-directional 
TTL compatible data lines have 3-state output buffers. Operating frequency is 100 kHz to 2 MHz. 
Common to all nine registers are two clock lines, a Data Enable line, a RE line and a WE line. The 
devices operate in four modes: read, write, read/modify/write, and recirculate. 

The CCD450/450A utilize a buried channel ion·implanted barrier structure for the CCD registers and 
an n-channel, silicon gate, Isaplanar structure for the on-chip MOS circuitry, 

• LOW POWER DISSIPATION: 250 mW IN THE READ MODE, 
40 mW IN THE LOW SPEED STANDBY MODE 

• CLOCK RATE: 2 MHz GUARANTEED (CCD450A) 
• STANDARD 18-PIN DUAL IN·LINE PACKAGE 
• 3-ST ATE OUTPUTS 
• NINE PARALLEL REGISTERS FOR BYTE·PLUS·PARITY OPERATION 
• TTL COMPATIBLE 

PIN NAMES LEVEL CAPACITANCE 

1/00 -1/08 Data Lines TTL 8 pF 

<1>1 Clock 0-12 V 400 pF 
<1>2 Clock 0-12 V 400 pF 
RE Read Enable (Active LOW) TTL 8 pF 
WE Write Enable (Active LOW) TTL 8 pF 
DE Data Enable 0-12V 8 pF 
VSS Power Supply Ground 
Vce Power Supply +5.0 V 
VDD Power Supply +12 V 
VSS Power Supply -2.5 V 

BLOCK DIAGRAM 

'024·8IT REGISTER 

WE DE RE 
@ @ @ 
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CURRENT 

10llA 
2mA 

1/08 ® 
1/07 ® 
1/06 (2) 
1/05 CD 
1/04 @ 
1/0 3 @ 
1102 @ 
1/0, @ 
1/00 @ 

LOGIC SYMBOL 

13 

10 

11 1/0, 

16 1/02 

17 1/03 

18 1/04 CCD450 OR 
CCD450A 

1/0 5 

1/06 

1/0 7 

1/08 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

liaS 1/04 

Vee 1/03 

VSB 1/02 

VSS DE 

<P, WE 

VOO </>2 

1/06 RE 

1/07 1/01 

1/08 1100 

TRUTH TABLE 

DE RE WE 1/0 LINES MODE 
L X X ZH Recirculate 

(Low 
Power) 

H H H ZH Recirculate 

H H L I Write 
H L H 0 Read 
H L .... H X .... L O .... ZH .... I Readl 

Modifyl 
Write 

I = Input 

o = Output 

ZH = High 

H = HIGH Voltage 
L = LOW Voltage 
X = Don't Care Impedance 

State (HIGH or LOW) 



FAIRCHILD CHARGE COUPLED DEVICE • CCD450/450A 

FUNCTIONAL DESCRIPTION - The eCD450/450A are serial storage memories consisting of 9216 bits which are organized in a format of 
1024 words by 9 bits. This architecture is realized by the use of nine shift registers each containing 1024 bits. Since these registers are shifted in 
parallel, 9-bit words are stored or retrieved in a word-serial mode. 

The basic timing is established by two clocks (<1>1 and <1>2) as shown in the timing diagram. During <1>2 HIGH time the logic is reset, data is shifted 
by one·half bit and the mode control level conversion from TTL to MOS levels is accomplished. During <1>1 HIGH time the data is shifted by 
one·half bit, the output charge state is sensed and presented to the output. The charge level written into the first ceo cell during 1>1 HIGH time 
is controlled by: 

a. the output charge level during the Read or Recirculate mode, or 
b. the data line during the Write mode. 

The read and write operations are controlled by the state of Read Enable (pin 12), Write Enable (pin 14) and Data Enable (pin 15), The modes 
of operation are shown in the Truth Table. 

MODES OF OPERATION (Refer to timing diagram) 

Read Mode. In the read mode the Data Enable line (DEI is raised, and RE is lowered, as shown in the timing diagram, during 1>2 HIGH time. 
Both lines are held stable during 1>1 HIGH time. The data appears at the Input/Output 0/00 - 1/08) pins tRA after the leading edge of 1>1 
HIGH time. Automatic recirculation of the data is provided in this mode. 

Write Mode. In the write mode the Data Enable line (DE) is raised, and WE is lowered as shown in the timing diagram. Data must be valid at the 
I/O pins tSWD prior to the trailing edge of 1>1. This data replaces any previous data in the current memory location. 

Recirculate Mode 1. In the low power recirculate mode the Data Enable line (DE) is held LOW and all other inputs are ignored. Power is 
removed from on-chip and buffer circuits. Power consumption can be further reduced by lowering the clock frequency to the minimum 
allowable rate. 2. Data can also be recirculated with I/O lines at high impedance by holding DE, RE, and WE all HIGH. Power consumption will 
be higher than in the recirculate mode, example 1 but less than in the read mode. 

Read/Modify!Write. In the read/modify/write mode the first part of 1>1 HIGH time provides the read function which is followed immediately 
by the write function during the second part of <1>1 HIGH time. The read data becomes available after tRA and is present until RE goes HIGH. 
The new data inputs must be present on the I/O lines tSWD prior to the trailing edge of 1>1. 

Clear Memory. To clear memory upon start·up requires 4000 clock cycles minimum with DE and FiE held HIGH and WE and I/Os held LOW. 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 
Operating Temperature 
Pins with Respect to VSS 

I/O, RE, WE, Vee 

DE, 1>1, 1>2, VDD 
VBB 

_65°C to 150°C 
oOe to 55°C 

-0.5 V to +8.0 V 
-0.5 V to +18 V 

+0.5 V to -5.0 V 
(current limited to less than 10 mAl 

CAUTION: Static discharge to any gate pin may cause permanent damage. Store with shorting clip or on conductive foam. Use grounded 
soldering irons, tools and personnel when handling devices. Avoid synthetic fabric smocks and gloves. It is recommended that the device be 
inserted into socket before turning power on. 
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FAIRCHILD CHARGE COUpLED DEVICE • CCD450/450A 

DC REQUI REMENTS: VOD = 12 V +10%, -5%, V CC = 5.0 V ±5%, VBB = -2.5 V ±20%, T A = 0' C to 55' C 

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS 

VIL Input LOW Voltage (1/00 thru 1/08, RE and WE) -0.3 +0.8 V 

VIH Input HIGH Voltage 0/00 thru 1/08, RE and WE) +2.2 V 

V4>L Clock LOW Voltage (4)1, <P2) -0.3 +0.4 V 

V4>H Clock HIGH Voltage (4)1, <P2) +11.0 Note 1 V See Note 1, Fig. 2 

VDEL Data Enable LOW Voltage -0.3 +0.8 V 

VDEH Data Enable HIGH Voltage 10.8 13.2 V 

DC CHARACTERISTICS: VDD = 12 V +10%, -5%, VCC = 5.0 V ±5%, VBB = -2,5 V ±20%, T A = 0' C to 55' C 

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS 

VOL Output LOW Voltage 0/00 thru 1/08) +0.4 V 10L = 2.0 mA 

VOH Output HIGH Voltage 0/00 thru 1/08) +2.4 V 10H = 0.2 mA 

Input Leakage Current RE & WE 10 p.A VIH - VCC 

4>2 10 p.A V</>2H = 12 V 

liN <Pl 2 mA V</>lH=12V 

110 Leakage Current (1100 thru 1/08) ±10 p.A RE = VIH 

Data Enable 6 mA VDEH=13.2V 

Read Mode 18 mA at IMax 
IDD VDD Current 

Standby Mode 2 mA at IMin 

Read Mode 5 mA at IMax 
ICC VCC Current 

Standby Mode 0.1 mA at IMin 

IBB VBB Current 10 p.A at IMax 

NOTE 1: 
Vq,H max is dependent on value of VDD as shown: operation is guaranteed within enclosed region shown in Fig. 2. 

TEST LOAD 

2.2 k 

1/00 
2.2 k 

.I 50pF 

CCD450 
1/01 

I 

i 50PF I 
I 

I/oa -= 
NOTE: t r (1 & 2) "" tf ~ 50 ns. 

Fig. 1 

13.2 V 1--+".,.,.,.,.,,,,,,,.,.,.,.,.,.,.,..,.,...,.,.,.,.,.,.,.,.,.+---1 

2: 
w 
CJ 
<t: 
I-

<5 VDD 
> 
>-
~ 
~ 
Ul 

11.4 V f---+' ....... ~'----------t----l 

11.0 11.4 12.6 

V"H 
CLOCK HIGH VOLTAGE IVI 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD450/450A 

AC CHARACTERISTICS: VDD = 12 V +10%, -5%, VCC = 5.0 V ±5%, VBB = -2.5 V ±20%, TA = O°C to 55°C 

SYMBOL PARAMETER 
CCD450A CCD450 

UNITS CONDITIONS 
MIN MAX MIN MAX 

tRA Read Access 140 1BO ns Note 1 

tRP Read Persistence Time 0 0 ns Note 2 

Cq; Clock Capacitance 400 400 pF 

CR,CW RE and WE Capacitance B 8 pF 

CDE Data Enable Capacitance 8 8 pF 

AC REQUIREMENTS: VDD = 12 V +10%, -5%, VCC = 5.0 V ±5%, Vee = -2.5 V ±20%, TA = O°c to 55°C 

SYMBOL PARAMETER 
CCD450A CCD450 

UNITS CONDITIONS 
MIN MAX MIN MAX 

tq,1RWC ~1 Clock HIGH Time in the Read, Write & Recirculate Modes 150 500 200 500 ns 

tq,1RMW ~1 Clock HIGH Time in the Read/ModifvlWrite Mode 300 500 350 500 ns 

tq,2 ~ClockHIGH 70 500 100 500 ns 

tUL LtUL1 Underlap 1 20 200 20 200 ns 

I tUL2 Underlap 2 20 9560 20 9480 ns Note 3 

tsw Write Set-Up 100 100 ns 

tHW Wri·te Hold 0 0 ns 

tSWDE Write Mode Data Enable Set-Up 100 100 ns 

tHWDE Write Mode Data Enable Hold 0 0 ns 

tSWD Write Data Set-Up 50 50 ns 

tHWD Write Data Hold 0 0 ns 

tSRDE Recirculate Mode Data Enable Set-Up 0 0 ns 

tHROE Recirculate Mode Data Enable Hold 0 0 ns 

trl ~1 Rise Time 50 200 50 200 ns 

tr2 ~2 Rise Time 50 50 ns 

tf ~1 & ~2 Fall Time 50 50 n. 

tRMW Read Enable High Time in Read/Modifv/Write Mode 50 50 ns 

f Clock Rate 0.1 2.0 0.1 1.0 MHz 

NOTES: 
1. Propagation delay depends on the occurrence of the last one of the three events: RE going LOW, cP1 going HIGH, or DE going HIGH. 
2. Read persistence time (valid data period) terminates with first one of three events to occur: 4>2 going HIGH, DE going LOW, or AE going 

HIGH. 
3. IUL2(MAX).· 10,.. - (tq,1 + tq,2 + IUL 1 + 21r + 21f) 

READIMODIFYIWRITE 
(Reference levels for timing 10% and 90%) 

tr2 tf2 lUll 

.2~f-----,-______ +M....JIL2/ 

~trl tlli 

_I. ,C! .1 ________ ...JI I------.. l------~'!-i ----
I : I 
I I 
I 

Fig_ 3 

IIOx 
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FAIRCHILD CHARGE COUPLED DEVICE • CCD450/450A 

READ, WRITE OR RECIRCULATE MODE TIMING 
(Reference levels for timing 10% and 90%) 

READ MODE 

Fig. 4 
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CCD460 
16,384-BIT DYNAMIC LINE ADDRESABLE RAM,LARAM 

GENERAL DESCRIPTION - The Fairchild CCD460 is a fast 16,384 bit dynamic CCD 
memory designed for fast access cache, swapping store, mainframe, and other memory 
applications where its LARAM performance features are required. The Line Addressable 
Random Access Memory organization provides a data rate of 20 megabits per second 
with an average random access time of 12.8 IlS at an operating frequency of 5 MHz, 
and with typically less than 200 mW of power. It also provides very low clock drive 
capacitance loading. The 5-bit address selects one of 32 128-bit registers in each sec­
tion and those registers deliver or receive data through their input and output pins. Data 
is not inverted and is available 4 bits parallel. Recirculation is automatic in accessed 
registers. 
Operation is straightforward and support circuitry kept simple by the TTL compatibility 
of data in and out lines and address lines, 3-state outputs, and very low drive capaci­
tance loading on the 0-12 V inputs to Address Enable, Data Transfer, and Precharge pins. 
Readout is non-destructive and data out lines can be wired-OR for flexibility and ease of 
expansion. The device operates in four modes: read, write, read/modify/write, and 
low power standby recirculate. 

The CCD460 features Isoplanar, NMOS, buried channel, and silicon gale struc 
high density and reliable performance. 

HIGH DATA RATE - 20 MEGABITS PER SECOND 
FAST READ ACCESS TIME - < 100 "8 

FAST AVERAGE RANDOM ACCESS TIME - 12.8 p8 
LOW POWER - 200 mW MAX @ 5 MHz, 5 ST 
LOW CLOCK CAPACITANCES -120 pF 
TWO PHASE OPERATION - 0 +1 
TTL COMPATIBLE 
3-STATE OUTPUTS ~ 
FOUR MODE OPERATIO ,WRITE, READ/MODIFYjWRITE, RECIRCULATE 
FOUR INPUTS AND FOU UTPUTS 
STANDARD 22-PIN DIP 
ISOPLANAR, NMOS, BURIED CHANNEL, SILICON GATE STRUCTURE 

BLOCK DIAGRAM 

AE 

• 
AO 
A1 .... 5 LEVEL 
A2 CONVERTERS A3 __ 

AND INVERTERS A4 __ 
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ORDER AND PACKAGE INFORMATION 

Fairchild integrated circuits may be ordered using a simplified purchasing code where the package style and temperature 
range are defined as follows: 

PACKAGE STYLE 

o = Dual In-line - Ceramic (hermetic) 
P = Dual In-line - Plastic 
F = Flatpak 

o C 1 T T.mp,,""" 
Range Code 

Package 
Code 

L-_______ Device 
Type 

In order to accommodate varying die sizes and numbers of pins (14. 16. 24. etc.). a number of different package forms are 
required. The Package Information list on the following pages indicates the specific package codes currently used for each 
device type. The detailed package outline corresponding to each package code is shown at the end of this section. 

Temperature Range 

Three basic temperature grades are in common use: C = Commercial-Industrial (MOS). OOC to +70oC; C = Commercial­
Industrial (CMOS). -40°C to +85°C; L = Limited Military (MOS). -55°C to +85°C; M = Military. -55°C to +125°C. Exact 
values and conditions are indicated on the data sheets. For CCD temperature range. check the individual data sheets. 

Examples 

(a) 4014FM 
This number code indicates a 4014 Register in a Flatpak with military temperature rating. 

(b) 4720DC 
This number code indicates a 4720256 x 1 RAM in a ceramic Dual In-line Package with commercial temperature 
rating. 

(d) 2102DM 
This number code indicates a 2102 RAM in a ceramic package with a military temperature rating. 

Device Identification/Marking 

All Fairchild standard catalog integrated circuits will be marked as follows: 

~ Device Type XX I 
r' Date Code 
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ORDER AND PACKAGE INFORMATION 

MOS PACKAGE INFORMATION 

DEVICE PACKAGE CODE TEMPERATURE RANGE 
0 P F C L M 

1103 70 X 
1103F 70 X 
11035 70 X 
11031 70 X 
21L02 60 X 
21 L02A 60 X 
21 L028 60 X 
2102 60 X X X 
2102F 60 X X X 
21021 60 X X X 
21022 60 X X X 
2533 6C X X X 
3257 6K X 
3258 7J X 
3260 7M X 
3262A 7J X 
32628 7J X 
3341 60 9R X X X 
3341A 60 9R X 
3342 7J 98 X 
3347 7J 98 X 
3348 7M X 
3349 7J 98 X 
33511 7Y X X X 
33512 7Y X X X 
3355 6C 9L X 
33571 7J X 
33752 7J X 
3515 7M X 
35L38 71 X 

I 
35L38A 71 X 
35L388 71 X 
3538 71 X X X 
3538F 71 X X X 
35381 71 X X X 
3539* 71 X 
3705 7J 4A X X X 
3708 7J 4A X X X 
3814 7M X 
3815 7M X 
3816 7J 98 X 
3817A 8P X 
38170 8P X 
3843* 7Y X 
3850 61 X X X 
3851 61 X X X 
3852 61 X X X 
3853 61 X X X 
3854 61 X X X 
40962 60 40 X X 
40963 60 40 X X 
40964 60 40 X X 
40965 60 40 X X 

*To 8e Announced 
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ORDER AND PACKAGE INFORMATION 

CMOS PACKAGE INFORMATION 

MILITARY (M) COMMERCIAL (C)/INDUSTRIAL 
-55°C to + 125°C -40°C to +85°C 

DEVICE CERAMIC FLATPAK (F) CERAMIC PLASTIC FLATPAK (F) 
DIP (D) DIP (D) DIP (P) 

4001 6A 31 6A 9A 31 
4002 6A 31 6A 9A 31 
4006 6A 31 6A 9A 31 
4007 6A 31 6A 9A 31 
4008 68 4L 68 98 4L 
4011 6A 31 6A 9A 31 
4012 6A 31 6A 9A 31 
4013 6A 31 6A 9A 31 
4014 68 4L 68 98 4L 
4015 68 4L 68 98 4L 
4016 6A 31 6A 9A 31 
4017 68 4L 68 98 4L 
4018 68 4L 68 98 4L 
4019 68 4L 68 98 4L 
4020 68 4L 68 98 4L 
4021 68 4L 68 98 4L 
4022 68 4L 68 98 4L 
4023 6A 31 6A 9A 31 
4024 6A 31 6A 9A 31 
4025 6A 31 6A 9A 31 
4027 68 4L 68 98 4L 
4028 68 4L 68 98 4L 
4029 68 4L 68 98 4L 
4030 6A 31 6A 9A 31 
4031 68 4L 68 98 4L 
4035 68 4L 68 98 4L 
4040 68 4L 68 98 4L 
4041 6A 31 6A 9A 31 
4042 68 4L 68 98 4L 
4043 68 4L 68 98 4L 
4044 68 4L 68 98 4L 
4046 68 4L 68 98 4L 
4047 6A 31 6A 9A 31 
4049 68 4L 68 98 4L 
4050 68 4L 68 98 4L 
4051 68 4L 68 98 4L 
4052 68 4L 68 98 4L 
4053 68 4L 68 98 4L 
4066 6A 31 6A 9A 31 
4067 6N,60 4M 6N,60 9N,9U 4M 
4068 6A 31 6A 9A 31 
4069 6A 31 6A 9A 31 
4070 6A 31 6A 9A 31 
4071 6A 31 6A 9A 31 
4072 6A 31 6A 9A 31 
4073 6A 31 6A 9A 31 
4075 6A 31 6A 9A 31 
4076 68 4L 68 98 4L 
4077 6A 31 6A 9A 31 
4078 6A 31 6A 9A 31 
4081 6A 31 6A 9A 31 
4082 6A 31 6A 9A 31 
4085 6A 31 6A 9A 31 
4086 6A 31 6A 9A 31 
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ORDER AND PACKAGE INFORMATION 

CMOS PACKAGE INFORMATION (Cont'd) 

MILITARY (M) COMMERCIAL (C)/INDUSTRIAL 
-55°C to +125°C -40°C to +85°C 

DEVICE CERAMIC FLATPAK (F) CERAMIC PLASTIC FLATPAK (F) 
DIP (D) DIP (D) DIP (P) 

4104 68 4L 68 98 4L 
4510 68 4L 68 98 4L 
4511 68 4L 68 98 4L 
4512 68 4L 68 98 4L 
4514 6N,60 4M 6N,60 9N,9U 4M 
4515 6N,60 4M 6N,60 9N,9U 4M 
4516 68 4L 68 98 4L 
4518 68 4L 68 98 4L 
4519 68 4L 68 98 4L 
4520 68 4L 68 98 4l 
4522 68 4L 68 98 4L 
4526 68 4L 68 98 4L 
4528 68 4L 68 98 4L 
4531 68 4L 68 98 4L 
4532 68 4L 68 98 4L 
4539 68 4L 68 98 4L 
4555 68 4L 68 98 4L 
4556 68 4L 68 98 4L 
4582 68 4L 68 98 4L 
4702 68 4L 68 98 4L 
4703 60 4M 60 9U 4M 
4704 60 4M 60 9U 4M 
4705 60 4M 60 9U 4M 
4706 60 4M 60 9U 4M 
4707 60 4M 60 9U 4M 
4710 70 70 9M 
4720 68 4L 68 98 4L 
4723 68 4L 68 98 4L 
4724 68 4L 68 98 4L 
4725 68 4L 68 98 4L 
4731 6A 31 6A 9A 31 
4734 70 70 9M 
40085 68 4L 68 98 4L 
40097 68 4L 68 98 4L 
40098 68 4L 68 98 4L 
40160 68 4L 68 98 4L 
40161 68 4L 68 98 4L 
40162 68 4L 68 98 4L 
40163 68 4L 68 98 4L 
40174 68 4L 68 98 4L 
40175 68 4L 68 98 4L 
40192 68 4L 68 98 4L 
40193 68 4L 68 98 4L 
40194 68 4L 68 98 4L 
40195 68 4L 68 98 4L 
40283 68 4L 68 98 4L 
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DEVICE 

CCD10l 
CCDll0 
CCll0F 
CCD12l 
CCD201 
CCD3ll 
CC450A 
CC450B 
CCD460 

ORDER AND PACKAGE INFORMATION 

CCD PACKAGE INFORMATION 

PACKAGE CODE - 0 

7El 
7E2 
7E7 
7E4 
7E3 
7E6 
7E5 
7E5 
7Ea 

6-7 

TEMPERATURE RANGE 

C 
C 
C 
C 
C 
C 
C 
C 
C 
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MATRIX VI PROGRAM ORDERING INFORMATION 

Matrix VI is a full spectrum/cost effective reliability and quality program for commercial/industrial ICs only. It features 
six levels of screening/package flows, each tailored to a user's field application/environment and his incoming quality/ 
equipment reliability requirements. 

A Matrix VI part number consists of the device type followed by the package code letter, the temperature range code letter, 
and the Matrix VI code letter (as applicable, see flow chart). 

4000 o C x x 
-,.-- 1 T T TOM"","", ,dd'"oo,' M"," V, p'~"'"g ''''''''" 2.4.5.61 

Temperature Range Code ("C" for -40°C to +85°C operation) 

EXAMPLES 

(a) 4001PC 

(b) 4001PCQM 

(c) 4001 DC . 

(d) 4001 DCQM 

(e) 4001PCQR 

(f) 4001 DCQR 

Package Code ("0" for ceramic DIP, "P" for plastic molded DIP, and "F" for Flatpak) 

Device Type 

Device type 4001, packaged in plastic Dual In-line (P), in commercial temperature range (C) 
and processed to Matrix V I Level 1. 

Device type 4001, packaged in plastic Dual In-line (P), in commercial temperature range (C) 
with supplemental Matrix VI Level 2 testing including 100% thermal shock, "hot rail" test and 
0.15% AQL functional testing. 

Device type 4001, packaged in ceramic Dual In-line (D), in commercial temperature range .and 
processed to Matrix V I Level 3. 

Device type 4001, packaged in ceramic Dual In-line, in commercial temperature range (C) with 
supplemental Matrix V I Level 4 screening including second 100% DC/functional testing and 0.15%" 
AQL functional testing. 

Device type 4001, packaged in Dual In-line, in commercial temperature range (C) with supple­
mental Matrix VI Level 5 screening including 100% thermal shock, "hot rail" test, 168 hours 
125°C burn-in and 0.15% AQL functional testing. 

Device type 4001, packaged in ceramic Dual In-line, in commercial temperature range with supple­
mental Matrix VI Level 6 screening including burn-in, three 100% DC/functional tests and 0.15% 
AQL functional testing. 
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~ 

QUALITY GUARANTEE 
ON FUNCTIONALITY 

, 0.28% AQL 
COST SEQUENCE 1 

THERMAL SHOCK 
LlQUID·TO·LlQUIO 
O°C TO +100oC 
883/1011/A 

1 % PDA LOT REJECTION 
CRITERIA APPLIED TO 
LOTS EXHIBITING MORE 
THAN 1% INTERMITIENTS 
THROUGH HOT RAIL TEST 

?QA ACCEPTANCE 
·,t, FUNCTIONAL, +25°C, 
:)0.15%AQl; DC, OOC, 
.::: 1 % AQL; DC, +25°C, 
",,0.28% AQl; DC, + 75°C, 

"( 1 % AQl; AC, +25°C, 1 % ""., 

QUALITY GUARANTEE 
ON FUNCTIONALITY 

'0.15%AQL 
COST SEQUENCE 2 

DC & FUNCTIONAL 
+25°C 

..... ::~:~::::::::::::.:.: .. 

COST EFFECTIVENESS ANALYSIS 

QUALITY GUARANTEE 
ON FUNCTIONALITY 

'0.2%AQL 
COST SEQUENCE 3 

QUALITY GUARANTEE 
ON FUNCTIONALITY 

'0.15%AQL 
COST SEQUENCE 4 

THERMAL SHOCK 
LlQUID·TO·LlQUID 
OOC TO +100oC 
883/1011/A 

1 % PDA LOT REJECTION 
CRITERIA APPLIED TO 
LOTS EXHIBITING MORE 
THAN 1% INTERMITIENTS 
THROUGH HOT RAIL TEST 

QUALITY GUARANTEE 
ON FUNCTIONALITY 

, 0.15%AQL 
COST SEQUENCE 5 

BURN·IN 883/1015/C 
168 HRS, +125°C 

DC & FUNCTIONAL 
+25°C 

;:::::::::::=:;.;.-.-

FINE LEAK, 883/1014/B, 
1 % AQL; GROSS LEAK, 
883/1014/C, 0.4% AQL; 
FUNCTIONAL, +25°C, 
0.15% AQl; DC, OOC, 
1% AQl; DC, +25°C, 
0.28%AQL; DC,+75°C, 
AQL; 

QUALITY GUARANTEE 
ON FUNCTIONALITY 

'0.15%AQL 
COST SEQUENCE 6 



UNIQUE 38510 PROGRAM ORDERING INFORMATION 

The Fairchild Unique 38510 Program is written in accordance with MIL-M-38510 and MJL-STD-883 

To meet the need of improved reliability in the military market, CMOS Integrated Circuits are available with special 
processing. Devices ordered to this program are subjected to the 100% screening as outlined in the Process. Devices will be 
marked in accordance with MIL-M-38510 unless otherwise specified under number Option 6. 

UNIQUE 38510 devices are not normally stocked by distributors. 

Customer procurement documents should specify the following: 

(a) Fairchild Product Code indicating the basic device type and package combination. 
(b) The Unique 38510 Device Class. (A, 8, C, S, P) 
(c) Number and/or Letter Options required. 
(d) Special Marking requiremen1S. 

The order code number consists of (a) and (b) as shown above. The order code detailed format is shown below. 

4000 D M QX 

t t t t 
DEVICE 
TYPE 

PACKAGE TYPE 
D CERAMIC DIP 
P PLASTIC DIP 

TEMPERATURE RANGE 
C = -40°C TO +85°C(59X) 
M = _55°C TO +125°C(51X) 

DESIGNATES UNIQUE 38510 PROCESSING IF 
REQUIRED. SEE DESCRIPTION OF SCREENING 
REQUIREMENTS 

F CERAMIC FLAT 

Order code examples are: 

4029FMQB 
Class QB Unique 38510 

4001DMQC 
Class QC Unique 38510 

Number Options: These options apply to operations performed on each unit delivered: 

OPTION 1 

OPTION 2 

OPTION 3 

OPTION 4 

OPTION 5 

OPTION 6 

OPTION 7 

Lead form to dimensions in detail specifications, followed by hermetic seal tests. 

Hot solder dip finish. 

Read and record critical parameters before and after burn-in. 

Initial' qualification, Group B & C quality conformance not required. 

Radiographic inspection shall be performed on all devices. 

Special marking required. 

Non-conforming variation - refer to procurement documents for details (must be negotiated with factory). 

Letter Options: These options apply once per Purchase Order or line item and are considered Test Charges: 

OPTION A Group B testing shall be performed' on customer's parts. 

OPTION B Group t testing shall be performed on customer's parts. 

OPTION C Generic data to be supplied from the latest cqmpleted lot. 

OPTION D Unique 38510 program plan, pertinent to the device family being purchased, shall be supplied. 
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PROCESS SCREENING REQUIREMENTS 

MI L-STD-883 TEST METHODS 

Preseal Visual MTD. 2010.1 : 

Bond Strength: 

Seal: 

High Temperature Storage: 

Thermal Shock MTD 1011: 

Temperature Cycle MTD 1011: 

Mechanical Shock MTD 2002: 

Constant Acceleration MTD 2001: 

Hermetic Seal MTD 1014: 

Pre Burn-in Electrical (5004.1): 

Burn-in Screen MTD 101S: 

Post Burn-in Electrical (S004.1): 

Radiography MTD 2012: 

Quality Conformance Inspection MTD SOOS: 1: 

External Visual MTD 2009: 

DESCRIPTION 

Condo A Maximum Visual Criteria 
Condo B Optimum Visual Criteria 
FICF-ST-02011 Fairchild Standard 

Bond strength is monitored on a sample basis three times per shift per mach. 

Devices are hermetically sealed for compliance to M I L-STD-883 
requirements 

Condo B Tstg = 12SoC Specify Time 
Condo C Tstg = lS0°C 
Condo D Tstg = 200°C 

Condo A 0° /100° C lS cycles 
Condo B -SSo/12SoC 

Condo B -SSo/12SoC 
Condo C _65° /lS00 C 10 cycles 
Condo D _65° /200°C 

Condo A sao Gs S Shocks in Xl, X2 
Cond. B lS00 Gs Yl, Y2, Zl & Z2 

Condo D 20000 Gs 2 minute in each 
Condo E 30000 Gs Xl X2 Yl Y2 
Condo F SOOOO Gs Zl Z2 

Condo A Fine-Helium Sxl0-Bcc/sec 
Condo B Fine-Radiflo Sxl0-Bcc/sec 
Cond. Cl Gross-FC43/Hot 10-'3 cc/sec 
Condo C2 Gross-FC78Nacuum 10-5 cc/sec 

2So C DC electrical testing to remove rejects prior to submission to burn-in 
screen 

Cond.A,Cond.B,Cond.C 
Condo D and Condo E 

Post Burn-in electrical screening to cull out devices which failed as a result 
of burn-in. Test Parameters may include: 2SoC DC, 12SoC DC, 
-SSoCDC, 2SoC AC and 2SoC Functional tests. 

6X, 8X magnification and criteria specify number of view~ 

Group A: 
Group B: 
Group C: 

Electrical Characteristics 
Package oriented Tests 
Environmental and Life Tests 

3X, 20X magnification: Verify dimensions, configuration, lead structure, 
marking and workmanship 
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CLASS 
S 

CLASS 
OA 

UNIQUE 38510 
-l 
CLASS 

OS 

TEMP CYCLE 
CONDo C 

CLASS 
OS' 

TEMP CYCLE 
CONDo C 

CLASS 
OC 

TEMP CYCLE 
CONDo C 

CLASS 
OP 

PRESEAL VISUAL 
FAIRCHILD STD 

FICF·ST·2011 

SEAL 

TEMP CYCLE 
CONDo C 
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'" 

HERMETICITY 
SPECIFY 

POST B/I ELECT 
SPECIFY 

HERMETICITY 
CONDo AlB 
CONDo Cl-2 

POST B/I ELECT 
25'C DC 

125'C DC 
-55'C DC 

25'C AC 
25'C FUNCTIONAL 

HERMETICITY 
CONDo AlB 
CONDo C2 

POST B/I ELECT 
25'C DC 

25'C FUNCTIONAL 

QUALITY 
CONFORMANCE 

GPA,B & C 

HERMETICITY 
CONDo AlB 
CONDo Cl-2 

POST B/I ELECT 
25'C DC 

125'C DC 
-55'C DC 

25'C AC 
25'C FUNCTIONAL 

QUALITY 
CONFORMANCE 

GPA,B & C 

HERMETICITY 
CONDo AlB 
CONDo C2 

ELECTRICAL 
25'C DC 

25'C FUNCTIONAL I 
I 

I 

QUALITY 

I 
CONFORMANCE 

GP A,B & C 

EXTERNAL VISUAL 
100% 

EXTERNAL VISUAL 
100% 

EXTERNAL VISUAL 
100% 

EXTERNAL VISUAL 
100% 

EXTERNAL VISUAL I 
100% 

* Upon customer request only. Class B processing in this case includes adding post burn-in testing; de testing at +125° C and _550 C and ae testing. 
at 25° C. 

HERMETICITY 
SAMPLE 

1_0AQL FINE 
0.4 AQL GROSS 

POST B/I ELECT 
25°C DC 



PACKAGE OUTLINES 

In Accordance with 
JEDEC TO-86 Outline 

14-Pin Cerpak 

NOTES: 

: : 
I _.260 I r-- .240----j 

All dimensions in inches 
Pins are alloy 42 
Package weight is 0.26 gram 

.370 I 
.250 --I 

Pin 1 orientation may be either tab or dot 

16-Pin 3/8 Pk Flatpak 

! G;I 
.212-1 

NOTES: 
All dimensions in inches 
Pins are NiAu plated kovar 
Cap is kovar 
Base is AI20 3 
Cavity size is .180 x .180 
Package weight is 0.6 gram approx. 

1 
.410 
370 

j 

31 

40 
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16-Pin Flatpak 

1.01O---~'1 .017 
MAX. NOM. 

-.l =::=-:!o lYP. 
_..--l_ 

9 --r 
L .400j .050 

250 lYP. 

228 .010 .066 t~~g1 
.022 .006 rNOM1 NOM .. 054 

4A 

'o~r==tT~r::::;:i~ ;Jcc=t't~l 
U.152 

.128 

I 

L408-J 
.392 

NOTES: 
All dimensions in inches 
Pins are NiAu plated kovar 
Cap is kovar 
Base is AI20 3 
Cavity size is .110 x .180 
Package weight is 0.6 gram approx. 

16-Pin Cerpak 

.006 

.004 

=F= ===4 F=--'--
I ' --m ----1 fl~ 

NOTES: 
All dimensions in inches 
Pins are alloy 42 
Package weight is 0.4 gram 
Hermetically sealed beryllia package 

4L 



PACKAGE OUTLINES 

.050 
TYP 

.L 
! 

J -, 
.019 
.015 
TYP 

24-Pin BeO Cerpak 

1 • 
2 
3 

10 

~~~ 1 22 
21 
20 
19 .620 

=~===111 

i~ lMAX 

12 

i 
13 

~--- '.~~~ -- ~ 1._350 _. i r 250-1 

I I j 
.006 I 

.395 -~ .004 1-- .365 

NOTES: 
All dimensions in inches 
Pins are alloy 42 
Package weight is 0.8 gram 
Hermetically sealed beryll ia package 

16-Pin Ceramic Dual In-line 

.090 

.065 

1 

4M 

68 

I 
r- ;~~- -I 

~~~ ~-= --. 
.200 
MAX. 

l-I L Seating r· I Plane 011 
I I 009 

:~~ f-+~~~ 
1

045 I I: ,020 .015 1__ .375 ___ I 
.016 -- NOM. 

TYP STANDOFF 

NOTES: 
All dimensions in inches 
Pins are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter pin 
Pins are tin-plated kovar 
Package weight is 2.0 grams 

'The .037/.027 dimensions does not apply 
to the corner pins 
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14-Pin Ceramic Dual In-line 

NOTES: 
All dimensions in inches 
Pins are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter pin 
Pins are tin-plated kovar 
Package weight is 2.0 grams 

a-Pin Side Brazed Dual In-line 
r------- 530 
1...o...£..510~ 

rD4 1 025R 

275 L 5 8 I i7g~j LJ 
~450_ 

440 

011 E!~3J 
025 ~ 155 0453W~~270 
~ 110 

! r---" 095J on -l---- 0/5 oO'l 

175 '-II-- 020 TYP 
125 100 -1--..l 037 016 l- 375----1 

TYP 027 NOM 

6A 

6C 



PACKAGE OUTLINES 

16-Pin Ceramic Dual In-line 

.219 MIN. 

seatlng~ ---.l 

60 
40-Pin Dual In-line 

Side Brazed. Large Cavity 

~~~~ -l£§g~---~-~ 

009 L~ I J S"t"g I -'--I :::::;:-T. 
PI'~ ~l f085 I .415 _ " .075 

--.385~ T 

!~020 

p;;.;e::;;; J Ie. Ii I .Ji .~~ 
J L110. L034 j[020 

.090 .030 .016 
TYP STANDOFF 

WIDTH 

NOTES: 
All dimensions in inches 
Pins are tin-plated kovar 
Pins are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to faCilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter pin 
Hermetically sealed alumina package 
Cavity size is .130 x .230 

"The .034/ .030 dimension does not apply 
to the corner pins 

Package weight is 2.2 grams 

24-Pin Top Brazed Dual In-line 

[---lm:-:] 

~:: : : : : : : : : l~" = 
.070 -J [065 r:~~~=11· L .045 1l-.49°~1 

6K 

.l75 J L.110 _ _.045 rYP __ ll·020 TYP 

.125 , I 090 040·' 016 

NOTES: 
All dimensions in inches 
Pin material nickel gold-plated kovar 
Cap is kovar 
Base is ceramic 
Cavity size is .310 x .310 
Package weight is 6.5 grams 

24-Pin Ceramic MSI 
Dual In-line 

I:::: ~~~ --j 
-r- 1211109 8 7 6 5 4 3 2 1 

5;0 V~~gR 
.515 

L 131415161718192021222324 

V "1"1 "~6; " " " T L 
4 1-045 ---Ib18 

190 1-- 600:-1 
Ir--NOM:..,I 

61 

6N 

~m-vvvwtlttrVJ Seating Plane r L ~sj\-~6~ t.:i~;:~~g ~ /ib§+ 
053jL ' , T L-NOM ' I 
MIN. .020 J L.110 .180 .675---1 

. 016 'I D90 .075 NOM. 

NOTES: 
All dimensions in inches 
Cap material is kovar 
Base material is AI20 3 
Cavity size is .210 x .210 
Pins may be formed as a top or bottom 

brazed package 
Package weight is 3.0 grams 
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1---_ 750 ~-I 
MAX . 

.200 i i .110 .037 II .020 

.100 --I 1-.090 .027 --11--.016 
TYP. ST~Ib~~FF 

NOTES: 
All dimensions in inches 
Pins are intended for insertion in hole 

rows on .700" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Pins are tin-plated kovar 
Package weight is 6.5 grams 
Package material is alumina 



PACKAGE OUTLINES 

24-Pin Ceramic Dual In-line 
60 

I" 12oo---j 
MAX 1\1\1\1\11 I 

~]::::::::::::f~ · 
.11' .065 i L .025 I- .045 --1 NOM. 

.190 

LWltNlltltf -"{" += ' ~ ~ t ~a~~ng 

1--4001 
I ,NO\ I 

~ -t-m\ 
.135 i I .1l0 ,037 II ,020 
,1l5 --1 1'"-,090 ,027 -if-- .016 ~.5oo~ 

MAX, 
TIP, STANDOFF 

WIDTH 

NOTES: 
All dimensions in inches 
Pins are intended for insertion in hole 

rows on ,500" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter pin 
Pins are tin-plated kovar 

24-Pin Dual In-line Seated 
Glass Optical Window 

1----1.250 ------I 

~610 

7E1 

,098 TYP, .058 

S£AnNGPlANE±~T~· 
.225L 
TYP. A 

-I f--6§g -11- .~~ 
TYP. 

r-- .675 ---j 
MAX. 

6-19 

18-Pin Ceramic Dual In-line 

.025R 

_I ~ ~ L045 
.045 .015 

.170 .015 

Seattng 

r300~. 

ir-NOM ---,1 

70 

'2p19~i 
-- ~ ~f~PI~'",~ ~ I :gM+ 

.135 . ,037 II .020 

.115 .027 -11-.016 
STANDOFF 

1-- 375--1 MAX. 

WIDTH 

NOTES: 
All dimensions in inches 
Pins are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter pin 
Pins are tin-plated kovar 

18-Pin Dual In-line 
Seated Glass Optical Window 

.032 
REf. 

lOOTYm. GLASS 040 27611 
J2 --f oia3l:rF9 

L TOlOl 
.i i.- 1OO TYP jL020 TYP L310j 

7E2 

• 



PACKAGE OUTLINES 

24-Pin Dual In-line 
Seated Glass Optical Window 

7E3 

1--1' --1.250----1'1 

I ~===;==1==~=9 .120 

t ~~~~~~rrr_::=t 
160 

18-Pin Dual In-line 
Seated Glass Optical Window 

Side Brazed 

7E5 

[[~]J+ 
f.=---- --- ± '6?g ----~ 

~±.OlO If ~_'''tn 

. r'~'~""~_i 210 

J r'. 180 REF 
+.010 ' 

100 + 005 . 
020 -II-- -. I.. 040 lYP l~ OlD TYpJ 
lyP. __ 310 

± 010 

NOTES: 
All dimensions in inches 
Pins are intended for insertion in hole 

rows on .300" centers 
Pins are gold-plated kovar 
Package weight is 1.4 grams 
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24-Pin Dual In-line 
Seated Glass Optical Window 

7E4 

.068 TOP OF DIE 

ri===:=;"j-'-' OF GlASS 

TYPICAL LIGHT 
ACCEPTANCE ANGLE {it90' 45' 

.005_ 
TYP. 

BOND 
SPACE CUT 

FOR BOND LEADS 

18-Pin Dual In-line 
Seated Glass Optical Window 

Side Brazed 

- -- 820 -------

032 
REF 

040 .276----~ 

t~mmmP. . -~i~8 3:.:H'-.' ; 
250 REF .010 

L .L. 

coIC.-lOO lYP jL020 TYP :- 3lDj 

NOTES: 
All dimensions in inches 
Header is black ceramic (AI20 3) 
lid is plastic 
Pins are gold-plated kovar 

7E6 



PACKAGE OUTLINES 

.100 TYP 

24-Pin Dual In-line 
.300 
.180 

7E7 

TOP OF DIE TO 
TOP OF GLASS 

rE==='---.-

REF 

TYPICAL liGHT 
ACCEPTANCE ANGLE 

60' 

:!:.oo2 

•

OVER CAVITY 

60' 

1 
NOTES: 
All dimensions in inches 
Header is black ceramic (AI20 3) 
Lid is plastic 
Pins are gold-plated kovar 
Transparent portion is glass 
Photoelement No. 1 is at the end of the 

package with the notch 

22-Pin Dual In-line 
(Metal Cap) 

~ 
L.·OO2J 

400 

71 
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22-Pin Dual In-line 
Side Brazed 

7E8 

r--1.080 'I 1_.. REF. 

.038 .060 
NOM I 

Seal;n L'-;=;-",e=H"""''''''''''''''-==-­
Pl,ne I 

JIO~ 
.090 
TYP. 

NOTES: 
All dimensions in inches 

13601 .013 

mrh 270 
.010 REF. 
TYP. =----t 

L.400.J 

Pins are intended for insertion in hole 
rows on .400" centers 

Pins are gold-plated kovar 
Package weight is 2.0 grams Typ. 
Die mounting pad and cover both electrically 
connected to Pin 19 (Initial phototypes only) 

7J 
16-Pin MSI Dual In-line 

! .785 I I .755 

il:::::::r~ 
. 1 1 065 
-I r-045 r 310---j 

: .020. M.290-:::] 1 

MIN 
:~ 

,iT .011 

I--~: .009 

~ .~~ ~375~ 
NOM. 

NOTES: 
All dimensions in inches 
Pins are tin-plated alloy-42 
Pins are intended for insertion in hole 

rows on .300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter pin 
Hermetically sealed alumina package 
Cavity size is .130 x .230 

'The .037/.027 dimension does not apply 
to the corner pins 

Package weight is 2.2 grams 

• 



PACKAGE OUTLINES 

190 

24-Pin MSI Dual In-line 

,030 R 
.020 

.100 

.040 

.140 .063 

7M 
28-Pin Dual In-line 

Metal Cap. Side Brazed 

r--_1.510 
1.490-~ 

[14 1 

590 025 R 
565 

L 'Vi'5T.-v-.i';nrni'\r .... ~2OJ8. 
500 j L060 610 

7Y 

:l~'T",,", 
+=..-~ 

.200 i I .110 ,J I ~037 II _,020 

060 NOM g~:40 ,'60 lr ~glJ 
040 ..lI 110 I[ ]I 
Y=~~ F1-gb~ 
r-j C:"~o" " "£4":JL"-" ".L020 L675_j 

.125 .090 .040 .016 MAX 

100 ----J r- .090 ~,027 -H- ,016 

MIN TYP TYP TYP 

TYP ST~~D~~FF 

NOTES: 
All dimensions in inches 
Pins are tin-plated alloy 42 
Pins are intended for insertion in hole 

rows on .700" centers. 
ihey are purposely shipped with "positive" 

misalignment to facilitate insertion 
Package weight is 6.5 grams 
Package material is alumina 

40-Pin Plastic Dip 
(Production Mold) 

I' - 2050 -I 

t [::::::::::::::} ~O" 
J [060 

040 

NOTES: 
All dimensions in inches 
Pins are tin-plated kovar 
Package material is plastic 
Pins are intended for insertion in hole 

rows on .600" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
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PACKAGE OUTLINES 

14-Pin Plastic Dual In-line 
9A 16-Pin Plastic Dual In-line 98, 9R 

.260 

.240 

1--_____ .760 

I .740 

i 
~'~~~T=n=TT=n=rrn= 

200 
MAX. 

30~2 
~
• 008 

1° 

0-... -... 110 090 

050 
14 040 

r 310 I 
065 
045 

025 
NOM 

Seatmg I 
Plane 

.150 

.100 
t 

rTmTmm IT] I f ~ I((f((( ! L--Jl_ gg 
110 L .037 I, ! I. .020 I .375 ---..J 

150 
100 L I 110 

,--I090~- 375 NOM 

wr' -STA~:g'OF; ~- -- r .016 I- - NOM. 

WIDTH 

NOTES: 
All dimensions in inches 
Pins are intended for insertion in hole 

rows on .300" centers 
Theyare purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter pin 
Pins are tin-plated kovar 
Package weight is 0.9 gram 
Package malerial is silicone 

8-Pin Plastic Dual In-line 

~--~D~ 

14 
040 R 

I-¥FT''''F'F1=fiFi 

050 

010 Flat j~ , 
~j9C'd rmi 5 WP .. --.l 
T • --r 

144 I. 025 L..J....L 020 

~-.- • I 125 020' , 

_L __ -.;l:U' , 1-11--012 

090 - ~060 375--------1 
TYP 

9L 

261 
251 

I 

TYP 

NOTES: 
All dimensions in inches 
Pins are tin-plated kovar 

'Package material varies depending on 
the product line 

Pins are intended for insertion in hole 
rows on ,300" centers 

They are purposely shipped with "positive" 
misalignment to facilitate insertion 

Board-drilling dimensions should equal your 
practice for ,020 inch diameter pin 

***The .037/ ,027 dimension does not apply 
to the corner pins 

**Notch or ejector hole varies depending on 
the product line 

Package weight is 0,9 gram 

18-Pin Plastic Dual In-line 
.910 

.890 l 
ik:!d~~'=hd"J'=b~bhd"bJd,,"u 105 

095 

i 
1~~T'Fi~~~~-t , r 

083 

200 --i 073 

~~~WP ~ 

:-~II '-----f 
..1 ____ ~ Seating 

ala ' Iii ! 1--;-2~1~ ;i'M' 
MIN I II ,i I - f I 
050" 1..-_ , •. 020 ! 110 1 L- 060 __ 370 __ 

016 -.. 'r!~ -- , NOM 

NOTES: All dimensions in inches 
Pins are intended for insertion in hole 

rows on ,300" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for ,020 inch diameter pin 
Pins are tin-plated kovar 
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PACKAGE OUTLINES 

9N 
24-Pin Plastic MSI Dual In-line 

r- 12 1 
.045 R 
.035 560 

.540 

Luql ~'jfjfjf.,iQOO~i 
~I i-g~~ -oj L .090 

.165 

.145 

t 

.065 

r;:,;;:;:;;;;;:;;;;;:;:;~ .020 MIN. 

h 600:--l I,-.NOM~I 
.-i Sealill! 

f Plane ~ I~~+ 

,}65 
145 

~.1l0 
. 090 
TYP. 

~i-020 
.016 

I-- _700---1 
MAX . 

NOTES: 
All dimensions in inches 
Pins are intended for insertion in hole 

rows on .700" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter pin 
Pins are tin-plated kovar 

24-Pin Plastic Dual In-line 

I~
020MIN 

-.l. Seattng +=- fP'~ 
135 1 110 ~ I .037 II .020 
115 -j .090 --l .027 -If-:OI6 

h 4OO
:-j. 

II'NOM~I 

~-I .~1--
~~:--t 

TYP ST~~D~WF 

NOTES: 
All dimensions in inches 
Pins are intended for insertion in hole 

rows on .500" centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 inch diameter pin 
Pins are tin-plated kovar 
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FAIRCHILD FIELD SALES OFFICES, SALES 
REPRESENTATIVES, DISTRIBUTOR LOCATIONS 





FAIRCHILD FRANCHISED DISTRIBUTORS 
UNITED STATES AND CANADA 

ALABAMA 
HALLMARK ELECTRONICS 
4739 Commercial Drive 
Huntsville, Alabama 35805 
Tel: 205·837·8700 TWX: 810·726·2187 

HAMILTON/AVNET ELECTRONICS 
805 Oster Drive, N.W. 
Huntsville, Alabama 35805 
Tel: 205·533·1170 
Telex: None - use HAMAVLECB OAL 73-0511 

(Regional Hq. in Dallas. Texas) 

ARIZONA 
HAMILTON/AVNET ELECTRONICS 
2615 S. 21st Street 
Phoenix. Arizona 85034 
Tel: 602·275-78511W)(; 910·951·1535 

LIBERTY ELECTRONICS/ARIZONA 
3130 N. 27th Avenue 
Phoenix. Arimna 85016 
Tel: 802·257·1272 TWX: 910·951 ·42B2 

MIRCO ELECTRONIC DISTRIBUTORS 
2005 West Peoria Avenue 
Phoenix. Arizona 85029 
Tel: 802·944·2281 
Telex: 668·403 

CALIFORNIA 
AVNET ELECTRONICS 
10916 W. Washington Blvd. 
Culver City. California 90230 
Tel: 213·558·2345 TWX: 910·340·6384 

BELL INDUSTRIES 
Electronic Distributor Division 
1161 N. Fair Oaks Avenue 
Sunnyvale, California 94086 . 
Tel: 408·734·8570 TWX: 910·339·9378 

ELMAR ELECTRONICS 
2288 Charleston Rd. 
Mountain View, California 94042 
Tel: 415·961 ·3611 TWX: 910·379·6437 

HAMILTON ELECTRO SALES 
10912 W. Washington Blvd. 
Culver City, California 90230 
Tel: 213·558·2121 TWX: 910·340·6364 

HAMILTON/AVNET ELECTRONICS 
575 E. Middlefield Road 
Mountain View, California 94040 
Tel: 415·961·7000 TWX: 910·379·6486 

HAMILTON/AVNET ELECTRONICS 
8917 Complex Drive 
San Diego, California 92123 
Tel: 714-279-2421 
Telex: HAMAVElEC SDG 69-5415 

G.S. MARSHALL COMPANY 
9674 Telstar Avenue 
El Monte, California 91731 
Tol: 213·686·0141 TWX: 910·587·1565 

G.S. MARSHALL COMPANY 
17975 Skyparl<Blvd. 
Irvine, California 92707 
Tel: 714-556·6400 

G.S. MARSHAll COMPANY 
8057 Raytheon Rd., Suite 1 
San Diego, California 92111 
Tel: 714·278·6350 TWX: 910·335· 1191 

LIBERTY ELECTRONICS 
124 Maryland Street 
EI Segundo, California 90245 
Tel: 213-322-81OO~: 910-348-7111 

lI8ERTY ELECTRONICS/SAN DIEGO 
8248 Mercury Court 
San Diego, California 92111 
Tel: 714·565·9171 TWX: 910·335·1590 

COLORADO 
ELMAR ELECTRONICS 
6777 E. 50th Avenue 
Commerce City, Colorado 80022 
Tel: 303·287·9611 TWX: 910·936·0770 

G.S. MARSHALL COMPANY 
5633 Kendall Court 
Arvada, Colorado 80002 
Tel: 303·423·9670 TWX: 910·938·2902 

HAMILTON/AVNET ELECTRONICS 
5921 N. Broadway 
Denver, Colorado 80216 
Tel: 303-534-12121WX: 910-931-0510 

CONNECTICUT 
HAMILTON/AVNET ELECTRONICS 
643 Danbury Road 
Georgetown, Connecticut 06829 
Tel: 203·762-0361 
TWX: None - use 710-897·1406 

(Regional Hq. in Mt. Laurel, N.J.) 

HARVEY ELECTRONICS 
112 Main Street 
Norwalk, Connecticut 06851 
Tel: 203·853·1515 

SCHWEBER ELECTRONICS 
Finance Drive 
Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: 203·792-3500 

FLORIDA 
HALLMARK ELECTRONICS 
1302 W. McNab Road 
Ft. Lauderdale, Florida 33309 
Tel: 305·971 ·9280 TWX: 510·956·3092 

HALLMARK ELECTRONICS 
7233 lake Ellenor Drive 
Orlando, Florida 32809 
Tel: 306-855-4020 TWX: 810-850-0183 

HAMILTON/AVNET ELECTRONICS 
4020 North 29th Avenue 
Hollywood, Florida 33021 
Tel: 305·925·5401 TWX: 510·954·9808 

SCHWE8ER ELECTRONICS 
2830 North 28th Terrace 
Hollywood, Florida 33020 
Tel: 305·927·0511 TWX: 510·954·0304 

GEORGIA 
HAMILTON/AVNET ELECTRONICS 
6700 Interstate 85 Access Road, Suite 1 E 
Norcross, Ga. 30071 
Tel: 404·448·OBOO 
Telex: None - use HAMAVlECB DAL 73:0511 

(Regional Hq. in Dallas, .Texas) 

LYKES ELECTRONICS CORP. 
1136 Chattahoochee Ave. N.W. 
P.O. 80x 19837 - Station N 
Atlanta, Georgia 30318 
Tel: 404-355·2223 

SCHWEBER ELECTRONICS 
4126 Pleasanldale Rd., Suite 14 
Atlanta, Ga. 30340 
Tel: 404·449·9170 

ILLINOIS 
ALLIED ELECTRONICS 
1355 Sleepy Hollow Road 
Elgin, Illinois 60120 
Tel: 312·697·8200 
Telex: 72-2465 or 72·2466 

KIERULFF ELECTRONICS. 
9340 Williams Street 
Rosemont, Illinois 60018 
Tel: 312·678·8560 TWX: 910·227·3166 

HAMILTON/AVNET ELECTRONICS 
3901 N. 25th Avenue 
Schiller Park, Illinois 60176 
Tel: 312·678·6310 TWX: 910·.227·0060 

SCHWE8ER ELECTRONICS, INC. 
1380 Jarvis Ave. 
Elk Grove Village, III. 60007 
Tel: 312·593·2740 TWX: 910-222-3453 

SEMICONDUCTOR SPECIALISTS, INC. 
(mailing address) 
O'Hare International Airport 
P.O. Box 66125 
Chicago, Illinois 60666 

(shipping address) 
195 Spangler Avenue 
Elmhurst Industrial Park 
Elmhurst, Illinois 60126 
Tel: 312-279·1000 TWX: 910-254-0169 

INDIANA 
GRAHAM ELECTRONICS SUPPLY, INC. 
133 So. Pennsylvania Street 
Indianapolis, Indiana 46204 
Tel: 317·634·8486 TWX: 810·341·3481 

PIONEER INDIANA ELECTRONICS, INC. 
6408 Castleplace Drive 
Indianapolis, Indiana 46250 
Tel: 317·849·7300 TWX: 810·260·1794 
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SEMICONDUCTOR SPECIALISTS, INC. 
(mailing address) 
Weir Cook Airport 
P.O. Box 41630 
Indianapolis, Indiana 46241 

(shipping address) 
1885 Banner Ave. 
Indianapolis, Indiana 46241 
Tel: 317·243·8271 TWX: 810·341·3126 

KANSAS 
HAMILTON/AVNET ELECTRONICS 
37 lenexa Industrial Center 
9900 Pflumm Road 
lenexa, Kansas 66215 
Tel: 913·888·8900 
Telex: None - use HAMAVLECB OAL 73-0511 

(Regional Hq. in Dallas, Texas) 

LOUISIANA 
STERLING ELECTRONICS CORP. 
4613 Fairfield 
Metairie, Louisiana 70002 
Tel: 804·887·7610 
Telex: STERLE LEC MRIE 58-328 

MARYLAND 
HAMILTON/AVNET ELECTRONICS 
(mailing address) 
Friendship International Airport 
P.O. Box 8647 
Baltimore, Maryland 21240 

(shipping address) 
7255 Standard Drive 
Hanover, Maryland 21076 
Tel: 301·796·5000 TWX: 710·862·1861 
Telex: HAMAVlECA HNVE 87-968 

SCHWEBER ELECTRONICS 
5640 Fisher Lane 
Rockville, Maryland 20852 
Tel: 301 ·881 ·2970 TWX: 710·828·0536 

PIONEER WASHINGTON ELECTRONICS, INC. 
9100 Gaither Road 
Gaithersburg, Maryland 20760 
Tel: 301 ·948·0710 TWX: 710·828·9784 

MASSACHUSETTS 
GER8ER ELECTRONICS 
852 Providence Highway 
U.S. Route 1 
Dedham, Massachusetts 02026 
Tel: 617·329-2400 

HAMILTON/AVNET ELECTRONICS 
185 Cambridge Street 
Burlington, Massachusetts 01803 
Tel: 617·273-2120TWX: 710·332·1201 

HARVEY ELECTRONICS 
44 Hartwell Ave. 
lexington, Massachusetts 02173 
Tel: 617·861 ·9200 TWX: 710·326·6617 

KIERULFF ELECTRONICS 
13 Fortune Drive 
Billerica, Massachusetts 01865 
Tel: 617·667-8331 (local) 

617·935-5134 (from 80ston Area) 
TWX: 710·390·1449 

SCHWEBER ELECTRONICS 
213 Third Avenue 
Waltham, Massachusetts 02154 
Tel: 617·890·8484 

MICHIGAN 
HAMILTON/AVNET ELECTRONICS 
12870 Farmington Rd. 
livonIa, Michigan 48150 
Tel: 313·522·4700 TWX: 810·242·8775 

PIONEER/OETROIT 
13485 Stamford 
lIvonia, Michigan 48150 
Tel: 313·525-1800 

SCHWE8ER ELECTRONICS 
86 Executive Drive 
Troy, Michigan 48084 
Tel: 313·583-9242 

SHERIDAN SALES CO. 
24543 Indoplex Drive (P.O. Box 529) 
Farmington, Mich. 48024 
Tel: 313·477-3800 



FAIRCHILD FRANCHISED DISTRIBUTORS (Cont'd) 
UNITED STATES AND CANADA 

MINNESOTA 
HAMILTON/AVNET ELECTRONICS 
7683 Washington Ave. South 
Edina, Minnesota 55435 
Tel: 612-941-3801 
TWX: None - use 910-227-0060 

(Regional Hq. in Chicago, 111.1 

SCHWEBER ELECTRONICS 
7015 Washington Ave. South 
Edina, Minnesota 55435 
Tel: 612-941-5280 

SEMICONDUCTOR SPECIALISTS; INC. 
8030 Cedar Avenue South 
Minneapolis, Minnesota 55420 
Tel: 612-854-8841 TWX: 910-576-2812 

MISSISSIPPI 
ELLINGTON ELECTRONICS SUPPLY. INC. 
1425 Terry Road 
Jackson. Mississippi 39204 
Tel: 601-356-0561 

MISSOURI 
HAMILTON/AVNET ELECTRONICS 
400 Brookes La'ne 
P.O. Box 387 
Hazelwood, Missouri 63042 
Tel: 314-731 -1 144 
Telex: HAMAVLECA HAZW 44-2348 

SEMICONDUCTOR SPECIALISTS. INC. 
3805 N. Oak Trafficway 
Kansas City. Mo. 64116 
Tel: 816-452-3900 TWX: 910·771·2114 

SEMICONDUCTOR SPECIALISTS. INC. 
Lakeview Square 
1020 Anglum Road 
Hazelwood. Missouri 63042 
Tel, 314-731 -2400 TWX: 910-762-0645 

NEW JERSEY 
HAMILTON/AVNET ELECTRONICS 
113 Gaither Drive 
East Gate Industrial Park 
Mt. Laurel, N.J. 08057 
Tel: 609-234-2133 TWX: 710-897-1405 

HAMILTON/AVNET ELECTRONICS 
218 Little Falls Road 
Cedar Grove. New Jersey 07009 
Tele 201-239-0800 TWX: 710-994-5787 

KIERULFF ELECTRONICS 
#5 Industrial Drive 
Rutherford. New Jersey 07070 
Tel: 201-935-2120 TWX, 710-989-0225 

STERLING ELECTRONICS 
774 Pfeiffer Blvd. 
Perth Amboy. N.J. 08861 
Tel: 201-442-8000 Telex: 138-679 

SCHWEBER ELECTRONICS 
43 Belmont Drive 
Somerset. N.J. 08873 
Tel: 201 ·469-60081WX: 710-480-4733 

NEW MEXICO 
CENTURY ELECTRONICS 
121 Elizabeth. N.e. 
Albuquerque. New Mexico 87123 
Tel, 505-292-2700 TWX: 910-989-0625 

HAMILTON/AVNET ELECTRONICS 
2450 Baylor Dr. S.E. 
Albuquerque. New Mexico 87119 
Tel: 505-765-1500 
TWX: None - use 910-379·6486 

(Regional Hq. in Mt. View. Ca.) 

NEW YORK 
HAMILTON/AVNET ELECTRONICS 
167 Clay Road 
Rochester. New York 14623 
Tel: 716-442-7820 
TWX: None - use 710-332-1201 

(Regional Hq. in Burlington. Mass.) 

HAMILTON/AVNET ELECTRONICS 
6500 Joy Road 
E. Syracuse. New York 13057 
Tel: 315-437-2642 TWX: 710-541-0959 

HAMILTON/AVNET ELECTRONICS 
70 State Street 
Westbury. l.I .• New York 11590 
Tel: 516-333-5800 TWX: 510-222-8237 

ROCHESTER RADIO SUPPLY CO .. INC. 
140 W. Main Street 
(P.O. Box 1971) 
Rochester. New York 14603 
Tel: 716-454-7800 

SCHWEBER ELECTRONICS 
Jericho Turnpike 
Westbury. lol.. New York 11590 
Tel: 516'334-7474 TWX: 510-222-3660 

SCHWEBER ELECTRONICS. INC. 
2 Town line 'Circle 
Rochester. New York 14623 
Tel: 716·461·4000 

SEMICONDUCTOR CONCEPTS 
195 Engineers Rd. 
Hauppauge. New York 11787 
Tel: 516-273-1234 TWX: 510-227-6232 

SUMMIT DISTRIBUTORS. INC. 
916 Main Street 
Buffalo. New York 14202 
Tel: 716-884-3450 TWX: 710-522-1692 

NORTH CAROLINA 
HALLMARK ELECTRONICS 
3000 Industrial Drive 
Raleigh, North Carolina 27609 
Tel: 919-832-4465 TWX, 510-928-1831 

KIRKMAN ELECTRONICS. INC. 
901 W. Second Street 
Winston-Salem. North Carolina 27108 
Tel: 919-722-9131 

PIONEER/CAROLINA ELECTRONICS 
2906 Baltic Avenue 
Greensboro, North Carolina 27406 
Tel: 919-273-4441 

OHIO 

HAMILTON/AVNET ELECTRONICS 
761 Beta Drive. Suite' "eo. 
Cleveland. Ohio 44143 
Tel: 216-461-1400 
TWX: None - use 910-227-0060 

(Regional Hq. in Chicago, 111.) 

HAMILTON/AVNET ELECTRONICS 
118 Westpark Road 
Dayton. Ohio 45459 
Tel: 513-433-0610 TWX: 810-450-2531 

PIONEER/CLEVELAND 
4800 East 131st Street 
Cleveland. Ohio 44105 
Tel: 216-587-3600 

PIONEER/DAYTON 
1900 Troy Street 
Dayton. Ohio 45404 
Tel: 513-236-9900 TWX, 810-459-1622 

SCHWEBER ELECTRONICS 
23880 Commerce Park Road 
Beachwood. Ohio 44122 
Tel: 216-464-2970 TWX: 810-427-9441 

SHERIDAN SALES COMPANY 
23224 Commerce Park Road 
Beachwood Ohio 44122 
Tel: 216-831-0130 TWX: 810-427-2957 

SHERIDAN SALES CO. 
(mailing address) 
P.O. Box 37826 
Cincinnati. Ohio 45222 

(shipping address) 
10 Knollcrest Drive 
Reading. Ohio 45237 
Tel: 513-761-5432 TWX: 810-461·2670 

OKLAHOMA 
HALLMARK ELECTRONICS 
4846 South 83rd East Avenue 
Tulsa. Oklahoma 74145 
Tel: 91.8-835-8458 TWX: 910-845·2290 

PENNSYLVANIA 
HALLMARK ELECTRONICS. INC. 
458 Pike Road 
Huntingdon Valley. Pennsylvania 19006 
Tel: 215-355-7300 TWX: 510-667-1727 

PIONEER/DELWARE VALLEY, INC. 
203 Witmer Rd. 
Horsham. Pennsylvania 19044 
Tel: 215-674-5710 (from Pennsylvania phones) 
Tel: 609-541-1120 (from New Jersey phones) 

PIONEER ELECTRONICS. INC. 
560 Alpha Drive 
Pittsburgh. Pennsylvania 15238 
Tele 412·782-2300 TWX, 710-795-3122 
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SHERIDAN SALES COMPANY 
1717 Penn Ave. 
Suite 6009 
Pittsburgh, Pennsylvania 16221 
Tel: 412-244-1640 

SOUTH CAROLINA 
DIXIE RADIO SUPPLY CO .• INC. 
P.O. Box 408 
1900 Barnwell Street 
Columbia. South carolina 29202 
Tel: 803-253-5333 

TEXAS 

HAMILTON/AVNET ELECTRONICS 
4445 Sigma Road 
Dallas. Texas 75240 
Tel: 214-661 -8661 
Telex: HAMAVLECB DAL 73-0511 

HAMILTON/AVNET ELECTRONICS 
1216 West Clay 
Houston, Texas 77019 
Tel,713-526-4661 
Telex: HAMAVLECB HOU 76·2589 

NORVELL ELECTRONICS. INC. 
10210 Monroe Drive 
{P.O. Box 202791 
Dallas. Texas 75220 
Tel: 214-350-67711WX: 910-861·4512 

NORVELL ELECTRONICS. INC. 
6440 Hillcroft Avenue 
Houston. Texas 77036 
Tel: 713-774-2568 TWK 910-881 -2560 

SCHWEBER ELECTRONICS. INC. 
2628 Longhorn Blvd. 
Austin. Texas 78758 
Tel: 512-837-2890 TWX: 910-874-1359 

SCHWE8ER ELECTRONICS. INC. 
14177 Proton Road 
Dallas. Texas 75240 
Tele 214-661 -5010 TWX, 910-860-5493 

SCHWEBER ELECTRONICS. INC. 
7420 Harwin Drive 
Houston, Texas 77036 
Tel: 713-784-3600 TWX: 910-881-1109 

STERLING ELECTRONICS 
4201 Southwest Freeway 
Houston, Texas 77027 
Tel: 713-627-9800 TWX: 910-881-5042 
Telex: STELECO HOUA 77 -5299 

UTAH 
CENTURY ELECTRONICS 
2150 South 300 West 
Salt Lake City. Utah 84115 
Tel: 801-487-8551 

HAMILTON/AVNET ELECTRONICS 
647 W. Billinis Rd. 
Salt Lake City. Utah 84119 
Tel: 801-262-8451 
TWX: None - use 910-379·6486 

(Regional Hq. in MI. View. Ca.) 

WASHINGTON 
HAMILTON/AVNET ELECTRONICS 
13407 Northrup Way 
Bellevue. Washington 98005 
Tel: 206-746-8750 TWX: 910-443-2449 

LIBERTY ELECTRONICS 
5305 2nd Ave. South 
Seattle. Washington 98108 
Tel: 206-763-8200 TWX: 910-444-1379 

RADAR ELECTRIC CO .. INC. 
168 Western Avenue West 
Seattle. Washington 98119 
Tel: 206-282-2511 

WISCONSIN 
HAMILTON/AVNET ELECTRONICS 
6055 N. Santa Monica Blvd. 
Whitefish Bay. Wisconsin 53717 
Tel: 414-964-3482 

MARSH ELECTRONICS. INC. 
6047 8eloit Road 
Milwaukee. WisconSin 53219 
Tel: 414·545-6500 TWX' 910-262·3321 

SEMICONDUCTOR SPECIALISTS. INC. 
10855 W. Potter Road 
Wauwatosa, Wisconsin 53226 
Tel: 414·257·1330 TWX: 910-262·3022 



FAIRCHILD FRANCHISED DISTRIBUTORS (Cont'd) 
UNITED STATES AND CANADA 

CANADA 
CAM GARD SUPPLY LTD. 
840 42nc1 Avenue S.E. 

~:,~:63~=212¥et!,';~~;m" 
CAM GARD SUPPlY LTD. 
10605 1111h S ..... 
Edmonton. Alberta. T5M 3ES. Canada 
Tol: 403·426·1806 Tel ... : 03·72990 

CAM GARD SUPPLY LTD. 
4910 52nd Street 
Red Deer. Alberta, T4N 2eB. Canada 
Tel: 403·346·2068 

CAM GARD SUPPlY LTD. 
825 Notre Dame Drive 
Kamloops. British Columbia. V2C SNS. Canada 
Tol: 604-372-3338 

CAM GARD SUPPLY LTD. 
1 n7 Ellice Avenue 

r.~~~"8~.~~;e~~~ O<rs~6~~nada 
CAM GARD SUPPlY LTD. 
Rookwood Avenue 
Fredericton. New Brunswick. E3B 4Y9. Canada 
Tel: 506-455·8891 

CAM GARD SUPPLY LTD. 
15 Mount Roya' Blvd. 
Moncton, New Brunswick, E1C 8N6. Canada 
Tel: 506-855·2200 

CAM GARD SUPPLY LTD. 
Counenay Center 
Saint John. New 8runswictl;, E2l 2X6, Caneda 
Tel: 506-657-4686 Telex: 01-447489 

CAM GARO SUPPLY LTD. 
3086 Robie Street 
Halifax, Nova Scotia. e3K 4P6, Canada 
Tol: 902-454-8581 Tele.: 01-921528 

CAM GARD SUPPLY LTD. 
1303 Scarth Street 
Regina. Saskatchewan. S4A 27. Canada 
Tel: 306-525-1317 Tel ... : 07-12887 

CAM GARD SUPPLY LTD. 
1601 Ontario Avenue 
Saskatoon. Saskatchewan, S7K 17. Canada 
Tel: 306-652·8424 Tele.: 07-42825 

ELECTRO SONIC INDUSTRIAL SALES 
(TORONTO) LTD. 
1100 Gordon aaker Rd. 
WillowdaJe, Ontario. M2H 383, Canada 
Tel: 416-494-1666 
Tele.: ESSCO TOR 06·22030 

HAMILTON/AVNET INTERNATIONAL 
ICANADA) LTD. 
6291 Dorman Rd., Unit 1116 
Mississauga. Ontario, L4V 1H2. Canada 
Tel: 416-677-7432 TWX: 810-492-6667 

HAMILTON/AVNET INTERNATIONAL 
ICANADA) LTD. 
1735 Courtwood Crescent 
Ottawa. Ontario. K1Z 5L9. Canada 
T.I: 613-226-1700 
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HAMILTON/AVNET INTERNATIONAL 
ICANADA) LTD. 
2670 Paulus Street 
St. Laurent. Quebec. H4S 1 G2. Canada 
Tel: 514-331-6443 TWX: 610-421-3731 

RAE. INDUSTRIAL ELECTRONICS. LTD. 
1629 Main Street 
Vancouver. British Columbia. V6A 2W5. Canada 
Tel: 604-667-2821 TWX: 610-929·3065 
Tele.: RAE·VCR 04-54550 

SCHWEBER ELECTRONICS 
2724 Rena Road 
Mississauga. Ontario. L4T 3J9. Canada 
T.I: 416-678-9050 

SEMAD ELECTRONICS LTD. 
626 Marshall Ave .. Suite 2 
DOrYal. Quebec. H9P 1 E 1 • Canada 
Tel: 514-636-4614 TWX, 610·422-3048 

SEMAD ELECTRONICS LTD. 
1111 Finch Ave. W .• Suite 102 
Downsview. Ontario. M3J 2E5. Canada 
Tel: 416-635-9890 TWX: 610-492-2510 

SEMAD ELECTRONICS LTD. 
1485 Laperriere Ave. 
Ottawa. Ontario. K 1Z 7S8. Canada 
Tel: 613-722-6571 TWX, 810·562-8966 



FAIRCHILD SALES REPRESENTATIVES 
UNITED STATES AND CANADA 

ALABAMA 
CARTWRIGHT & BEAN. INC. 
901 Magnolia Drive, N.W. 
Huntsville, Alabama 35805 
Tel: 205-533-3509 

CALIFORNIA 
CE~ TEC COMPANY 
7380 Clairemont Mesa Blvd., Suite 109 
San Diego, California 92111 
Tel: 714-279-7961 TWX: 910-335·1512 

CELTEC COMPANY 
2041 Business Center Drive, Suite 211 
Irvine, California 92664 
Tel: 714·752-6111 TWX: 910-595-2512 

CELTEC COMPANY 
6767 Forest Lawn Drive 
Los Angeles, California 90068 
Tel: 213-874-6002 TWX: 910·321·2884 

MAGNA SALES, INC. 
3080 Olcott Street, Suite 210A 
Santa Clara, California 95050 
Tel: 408-985-1750 TWX: 910-338-0241 

COLORADO 
SIMPSON ASSOCIATES, INC 
2552 Ridge Road 
littleton, Colorado 80120 
Tel: 303·794·8381 TWX: 910-935-0719 

CONNECTICUT 
LORAC SALES, INC. 
2777 Summer Street 
Stamford, Connecticut 06905 
Tel: 203-327-6238 TWX: 710·474·1763 

flORIDA 
WMM ASSOCIATES, INC 
101 Wymore Road, Suite 300 
Altamonte Springs, Florida 32701 
Tel: 305-862-4700 TWX: 810-853-0263 

WMM ASSOCIATES, INC 
1822 Drew Street 
Clearwater, Florida 33519 
Tel: 813-447-2533 TWX: 810·866·4108 

WMM ASSOCIATES, INC. 
1628 E. Atlantic Blvd 
Pompano Beach, Flonda 33060 
Tel: 305-943-3091 TWX: 510-956-9891 

GEORGIA 
CARTWRIGHT & BEAN, INC 
P.O. Box 52846 
90 W. Wleuca Square, Suite 155 
Atlanta, Georgia 30342 
Tel: 404·255-5262 TWX: 810-751·3220 

INDIANA 
LES~IE M. DEVOE COMPANY 
7172 North Keystone Ave., Surte C 
Indianapolis, Indiana 46240 
Tel: 317-257-1227 TWX: 810-341·3284 

KANSAS 
B,C ELECTRONIC SALES. INC 
1015 West Santa Fe 
Olathe, Kansas 66061 
Tel: 913-782-6696 TWX: 910-749-6414 

MARYLAND 
L.O. LOWERY 
5801 Annapolis Road, Suite 500 
Bladensburg, Maryland 20710 
Tel: 301-277-6565 TWX: 710-826·9654 

MASSACHUSETTS 
SPECTRUM ASSOCIATES, INC. 
888 Worcester Street 
Wellesley, Massachusetts 02181 
Tel: 617-237-2796 TWX: 710-348-0424 

MICHIGAN 
RATHSBUAG ASSOCIATES 
16621 E. Warren Ave 
Detroit, Michigan 48224 
Tel: 313-882-1717 Telex: 23-5229 

MINNESOTA 
PSI COMPANY 
7710 Computer Avenue 
Minneapolis, Minnesota 55435 
Tel: 612-835-1777 TWX: 910-576-2740 

MISSISSIPPI 
CARTWRIGHT & BEAN, INC 
P.O. Box 3730 
5250 Galaxy Drive, Suite J 
Jackson. Mississippi 39207 
Tel: 601-981-1368 

MISSOURI 
B.C. ELECTRONIC SALES, INC 
320 Brookes Drive, Suite 204 
Hazelwood, Missouri 63042 
Tel: 314-731-1255 TWX: 910-762-0600 

NEW JERSEY 
LORAC SALES, INC 
580 Valley Road 
Wayne, New Jersey 07470 
Tel: 201-696-8875 TWX' 710-888-5846 

NEW YORK 
ADVANCED COMPONENTS. INC 
South Bay Road 
P.O. Box 276 
North Syracuse. New York 13212 
Tel: 315-699-2671 TWX: 710-541-0439 

LORAC SALES, INC 
275 Broadhollow Road 
Melville. U., New York 11746 
Tel: 516-293"2970 TWX: 510-224·6480 

SPECTRUM SALES. INC 
65 Circuit Avenue 
Tuckahoe, New York 10707 
Tel: 914-793·1660 

(Microwave Product Only) 

NORTH CAROLINA 
CARTWRIGHT & BEAN, INC 
625 Harwyn Drive 
Charlotte, North Carolina 28215 
Tel: 704-333-6457 

CARTWRIGHT & BEAN, INC 
P.O. Box 11209 
2415-G Crabtree Blvd. 
Raleigh, North Carolina 27604 
Tel: 919-834-1186 
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OHIO 
COMPONENTS. INC 
16600 Sprague. Ad" Suite 235 
Interstate Plaza 
Cleveland, Ohio 44130 
Tel: 216-243-9200 TWX: 810·423-9435 

COMPONENTS, INC 
9 Pierce Street 
West Carrollton. Ohio 45449 
Tel: 513-866-0661 

PENNSYLVANIA 
BGR ASSOCIATES 
500 Office Center 
Fort Washington Industrial Park 
Fort Washington, Pennsylvania 19034 
Tel: 215-643-4111 TWX. 510·665·1654 

LD. LOWERY 
2801 West Chester Pike 
Broomall. Pennsylvania 19008 
Tel: 215-356-5300 or 215-528·5170 
TWX: 510-662-9072 

TENNESSEE 
CARTWRIGHT & BEAN, INC. 
P.O, Box 4760 
560 S. Cooper Street 
Memphis, Tennessee 38104 
Tel: 901 ·276·4442 

CARTWRIGHT & BEAN, INC 
8501 Kingston Pike 
Knoxville, Tennessee 37919 
Tel: 615-693-7450 

TEXAS 
TECHNICAL MARKETING 
4445 Alpha Road 
Dallas, Texas 75240 
Tel: 214-387-3601 TWX: 910-860-5158 

TECHNICAL MARKETING 
6430 Hillcroft, Suite 104 
Houston. Texas 77036 
Tel: 713-777-9228 

WASHINGTON 
OUADRA CORPORATION 
1621 - 114th Avenue S.E 
Suite 212 
Bellevue, Washington 98004 
Tel: 206·454·4946 TWX: 910-443-2318 

WISCONSIN 
LARSEN ASSOCIATES 
10855 West Potter Road 
Wauwatosa, Wisconsin 53226 
Tel: 414-258-0529 

CANADA 
AVOTRONICS LIMITED 
200 Consumers Road. Suite 200 
WiliowdaJe, Ontario, M2J 1 P8, Canada 
Tel: 416-493-9711 

AVOTRONICS LIMITED 
6600 Trans Canada Highway. Suite 750 
Pointe Claire. Quebec, H9R 4S2. Canada 
Tel: 514-697-21351WX: 610-422-3908 
Telex: 05-821-762 



·HUNTSVILLE. ALABAMA 
3322 So. Memorial Parkway 36801 
Suite 92 
Tel: 205-883-7020 TWX: 810-726-2214 

PHOENIX. ARIZONA 
4414 N. 19th Avenue 85015 
Suite G 
Tel: 602-264-4948 TWX: 910-951 -1544 

'LOS ANGELES. CALIFORNIA 
6922 Hollywood Blvd. 90028 
Suite 818 
Tel: 213-466-8393 TWX: 910-321-3009 

'SAN DIEGO. CALIFORNIA 
83:;;3 Clairemont Mesa Blvd. 92111 
Suite 109 
Tel: 714-279-6021 

'SANTA ANA. CALIFORNIA 
2101 East Fourth 51. 92705 
Bldg. S, Suite 185 
Tel: 714-558-1881 TWX: 910-595-1109 

'SANTA CLARA. CALIFORNIA 
3080 Olcott Street 95050 
Suite 210A 
Tel: 408-244-1400 TWX: 910-338-0241. 

'DENVER. COLORADO 
7475 W. 5th Ave., Suite 100 
Lakewood. Colo. 80226 
Tel: 303-234-9292 

·STAMFDRD. CONNECTICUT 
2nd Floor 
2717 Summers Street 06905 
Tel: 203-348-7701 TWX: 710-474-1763 

·ORLANDD. FLORIDA 
Crane's Roost Office Park 
303 Whooping Loop 
Altamonte Springs. Fla. 32701 
Tel: 305-834-7000 TWX: 810-850-0152 

TAMPA. FLORIDA 
12945 Seminole Blvd. 
Florida Twin Towers Bldg. 2, Room 6 
Largo, Fla. 33540 
Tel: 813-585-3892 

·MELVILLE. NEW YORK 
275 Broadhollow Road 11746 
Tel: 516-293-2900 TWX: 510-224-6480 

-Field Apphcatlons Engineer available. 

FAIRCHILD SALES OFFICES 
UNITED STATES AND CANADA 

·CHICAGO. ILLINOIS 
9950 W. Lawrence Avenue 
Room 311 
Schiller Park, III. 60176 
Tel: 312-671-4660 TWX: 910-227-0051 

FORT WAYNE, INDIANA 
2118 Inwood Orive 46805 
Suite 111 
Tel: 219-483-6453 TWX: 810-332-1507 

·INDIANAPOLIS. INDIANA 
7202 N. Shadeland 46250 
Tel: 317-849-54121WX: 810-260-1793 

BLADENSBURG. MARYLAND 
5801 Annapolis Road 20710 
Suite 500 
Tel: 301-779-0954 TWX: 710-826-9654 

·BOSTON. MASSACHUSETTS 
888 Worcester Street 
Wellesley Hills, Mass. 02181 
Tel: 617-237-3400 TWX: 710-348-0424 

·DETRDIT. MICHIGAN 
Westland Office Plaza 
33300 Warren Avenue Suite 101 
Westland, Mich. 48185 
Tel: 313-425-3250 TWX: 810-242-2973 

·MINNEAPOLIS. MINNESOTA 
7600 Parklawn Avenue 
Room 251 
Edina, Minn. 55435 
Tel: 612-835-3322TWX:91O-576-2944 

WAYNE. NEW JERSEY 
580 Valley Road 07490 
Suite 1 
Tel: 201 -696-7070 

ALBUQUERQUE. NEW MEXICO 
2403 San Mateo N.E. 87110 
Plaza #2 
Tel: 505-265-5601 TWX: 910-989-1186 

BINGHAMTON. NEW YORK 
3215 E. Main St. Suite 7 
Endwell. NY 13760 
Tel: 607·754-1094 

·ATLANTA. GEORGIA 
1504 Idlehour Way 
Tucker, Georgia 30084 
Tel: 404-939-2595 
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POUGHKEEPSIE. NEW YORK 
15 College View Ave. 12603 
Tel: 914-452-4200 TWX: 510-248-0030 

·ROCHESTER. NEW YORK 
260 Perinton Hills Office Park 
Fairport, New York 14450 
Tel: 716-223-7700 

CLEVELAND. OHIO 
6151 Wilson Mills Rd. 
Suite 101 
Highland Heights. Ohio 44143 
Tel: 216-461-8288 TWX: 810-427-9271 

DAYTON. OHIO 
4812 Frederick Road 45414 
Suite 101 
Tel: 513-278-8278 TWX: 810-459-1803 

TULSA. OKLAHOMA 
5321 S. Sheridan Road 74145 
Suite 15 
Tel: 918-663-7131 

·PHILADEPHIA. PENNSYLVANIA 
Fort Washington Industrial Park 
500 Office Center 
Fort Washington, Pa. 19034 
Tel: 215-886-6623 TWX: 510-665-1654 

·SENECA, SOUTH CAROLINA 
27 Normandy Shores 
Annex #2, RFO #1 
Seneca, South Carolina 29678 
Tel: 803-882-1760 

"DALLAS, TEXAS 
13771 N. Central Expressway 75231 
Suite 809 
Tel: 214-234-3391 TWX 910-867-4757 

·HOUSTON. TEXAS 
6430 H iIIeroft 77036 
Suite 102 
Tel: 713-771-3547 TWX: 910-881-6278 

MILWAUKEE. WISCONSIN 
4642 76th Street 
Suite 101 
Greenfield, Wisconsin 53220 
Tel: 414-282-5260 

CANADA 
Toronto Regional Office 
FSC 
1590 Matheson Blvd. Unit 26 
Mississauga, Ontario L4W 1Jl, Canada 
Tel: 416-625-7070 TWX: 610-492-4311 

Fairchild Semiconductor 
1385 Mazurette Suite 3 
Montreal, Quebec, H4N 1 G8, Canada 
Tel: 514-382-2552 TWX: 610-421-3178 



AUSTRIA AND 
EASTERN EURDPE 
Burisch GmbH & Co. KG 
Scheydgasse 31 
A·1210Wien 
Tel: (0222) 38 7638 
Telex: l33la 

R.I.Z. 
Bozidariceva 13 
VU-41000 Zagreb 
Tel: 644696 
Telex: 21288 

BENELUX 
Sotronic S.A. 
Rue Pete de Oaken 14 
8-'010 Bruxelles 
Tel: (02) 7 36 1001 
Telex: 25141 

Ineleo Nederland BV 
Joan Muvskenweg 22 
NL-'OO6 Amsterdam 
Tel: (020) 93 48 24 
Telex: 14622 

FRANCE 
Almex S.A. . 
48. Rue de rAubepine 2.1. 
92160 Antonv 
Tel:6662112 
Telex: 28823 

Almax (Aldrodis) 
40 Rue Villan 
69008lvon 
Tel: (1) 69 59 52 

Disten S.A. 
Filiale de Scaib 
32. Place de Ie Loire, Zone Silic 
94150 Rungis 
Tel: 6 86 66 63 

R.E.A. Distribution 
57. Rue Henri Litolff 
92270 Bois-Calombes 
Tel: 78471 19 
Telex: 63694 

Scientech S.A. 
11. Avenue Ferdinand Suisson 
75016 Paris 
Tel: 6 09 91 36 
Telex: 26042 

SFDI 
13. Rue Rixens 
3120010ulou88 
Tel 61 48 57 39 

GERMANY 
Dohrenberg 
1000 Berlin 30 
Bavreuther Sir. 3 
Tel: (030) 2 1380 43 . 45 
Telex: 01 84860 

Unilronic GmbH & Co. KG 
2360 Bad Segeberg 
Lindhofstr.3 
Tel: (0456) 20 66/20 65 
Telex: 0261646 

Unitronic GmbH Co. KG 
3160 Lehrte 
Markscheider Weg 41 
Tel: (05132) 5 30 01 - 3 
Telex: 09 22084 

Unitronic GmbH. Ing. R. Braiden 
4000 Duesseldorf 30 
An der Thomaskirche 50A 
Tel: (0211) 62 44 39/63 42 14 
Telex: 08 586434 

Berger Elektronik GmbH 
6000 Frankfurt 
Am Tiergarten 14 
Tel: (0611)490311 
Telex: 04 12649 

Elcowa GmbH 
6200 Wiesbaden-Schierstein 
Zeilstrasse 32 
Tel: (06121) 2 30 01/2 
Telex; 04 186202 

FAIRCHILD INTERNATIONAL DISTRIBUTORS 
GERMANY 

Electronic 2000 
7000 Stuttgart 1 
Wersstannen 10 
Tel: (0711) 23 29 27/28 
Telax; 07 22179 

Technoprojekt 
7000 Stuttgart 50 
Heinrich-Ebner-Str. 13 
Tel: (0711) 56 17 12 
Telex: 07 254490 

Electronic 2000 
8000 Muenchen 80 
Neumarkter SIr. 75 
Tel: (089) 43 40 61 
Telax: 05 22561 

Unitronic GmbH 
8019 Ebersberg 
Hochfelln 4 
Tel: (08092) 2 13 33 

Electronic 2000 
8501 Eckental 
Rodelhang 7 
Tel: (09126) 84 01 

ITALY 
AEP 
Via Terracina 311 
80125 Napoli 
Tel: (081) 63 00 06 

Adelsy S.a.S. 
Via Savtgoo 5 
40141 80logna 
Tel: (051)4706 22/48 11 49 

Gagliardi S.n.C. 
Via Vacchieri 8 
10093 Collegno (Torino) 
Tel: (011) 7 80 81 - 84 
Telex: 20270 

Marini Nicola 
Via Silvati 415 
80141 Napoli 
Tel: (081)29 97 03 

Microlem S.a.S. 
Via Monteve,di 5 
20131 Milano 
Tel: (02) 22 0317/220326 

Pantronic S.r .L. 
Via della Mendola 10 
00135 Roma 
Tel: (06) 32 48 66/3 28 80 48 

Silverst8r S.p.A. 
Via de; Gracchi 20 
20146 Milano 
Tel: (02) 49 96 
Telex: 32634 

SCANDINAVIA 
E. Friis-Mikkelsen A/S 
51 Krogshojvej 
DK·2880 Bagsvaerd 
Tel: (02) 98 63 33 
Telex: 22350 

Findip AB 
Teollisuustie 7 
P.O.-8ox 34 
SF·02700 Kauniainen 
Tel: (90) 50 22 66 
Tel .. : 123129 

Oatamatik AS 
Pstersjoveien 62 
Oslo 6. Norway 
Tel: (02) 26 63 30 
Telex: 16067 

Nordqvist & Berg 
P.O. 80x 9145 
5-10272 Stockholm 
Tel: (OS) 69 04 00 
Telex: 10407 • 
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UNITED KINGDDM 
Comway Electronics Ltd, 
John Scott House 
Market Street 
Bracknell. Serks. RG12 lJU 
Tel: Brackne" (0344) 2 47 65/2 45 71 
Telex: 847201 

Gothic Elsctronics lid. 
Beacon House 
Hampton Slreel 
Birmingham 1989 31P 
Tel: (021) 236 5060/236 8541 
Telex: 338731 

I.T.T. Electronics Services 
Edinburgh Way 
Harlow. Essex 
Tel: Harlow (02796) 2 68 71 
Telex: 81146 

Macro Marketing Ltd. 
396 Bath Road 
Slough. Bucks. 
Tel: Slough (0753) 3 5444 

Burnham (06286) 6 30 11 
Telex: 847083 

Salford Electrica' Instruments lid. 
Peel Works, 8arton Lane 
Eccles Manchester M30 8HL 
Tel: (061) 7 89 50 81 
Telex: 667711 

s.c. European Components Ltd. 
Unit 9. M 40 Industrial Centre 
Coronation Road 
High Wycombe. Bucks. 
Tel: (9494) 3 61 46 
Telex: 837163 

Superdis Ltd. 
41 Loverock Road 
Reading RG3 lED. Berks. 
Tel: (0734) 59 49 33 
Telex: 847147 

NeUronics Ltd. 
John F. Kennedy-Road. 
Naas Road 
Dublin 12. Ireland 
Tel: (Dublin) 50 18 45 
Telex: 4837 

OTHER 
W.MoorAG 
Bahnstr,58 
CH-8106 Ragensdorl 
Tel: (01) 8 40 66 44 
Telex: 52042 

STG International Ltd. 
52 Nachlal hnyamin Streel 
P.O. Box 1275 
Tel Aviv. Is,ael 
Tel: 5 34 69/6 31 16 
Telex: 33229 

Suin 
Espronceda 200·206 
Barcelona 5. Spain 
Tel: (03) 3 07 22 04 

Teknim Ltd, 
Tersani Cad. Kut Han No, 38/606 
Karahoy. Istanbul 
Turkey 
Tel: 44 40 33 
TEtlex: 23540 

Teknim Ltd. 
Riza Sah Pehlevi Cad. 7 
Kavaklidere. Ankara 
Turkey 
Tel: 27 58 00 
Telex: 42156 

Fairmont Electronics (Ply.) Ltd. 
"Northwards" 
Jan Smuts Avenue. Craighall Park 
Johannesburg 2001. 5, Africa 
Tel: (48)64 21/64 81-2/76 13 
Telex: 83227 



AUSTRAUA 
Fairchild Australia Pty. Ltd. 
A.D.C. Pacific Building 
77 Pacific Highwav 
North Sydney. N.S.W. 2060 
Australia 
Tel: 929-6711 
Telex: AA20053 FAIRSYO 

(mailing address) 
P.O. Box 450 
North Sydney. N.S.W. 2060 
Australia 

AUSTRIA 
Fairchild Electronics 
A-l010Wien 
Schwedenplatz 2 
Tel: 0222 635821 Telex: 75096 

BRAZIL 
Fairchild Electronica Ltd. 
Caixa Postal 30407 
RUB de Consola Cao, 3542 
Sao Paulo S.P .• Brazil 
Tel: 81·6168 Telex: 021-261 
Cable: FAIRLEe 

FRANCE 
Fairchild Semiconducteurs S.A. 
121. Avenue d'italie 
75013-Pari. 
Tel: 580 5566 Telex: 20614 

GERMANY 
Fairchild Halbleiter GmbH 
Ver'kaufsleitung Deutschland 
8 Muench.n 80 
Truderinger Sir. 13 
Tel: (0 89) 4 70191 
Telex: 52 4831 fair d 

INTERNATIONAL FIELD SALES OFFICES 

Fairchild Halbleiter GmbH 
European Headquarters 
62 Wie.badan 12 
Hagenauer Sir. 38 
Postfach 9549 
Tel: 061212051 Telex; 04186588 

Fairchild Halbleiter GmbH 
3000 Hannover 
Koenigsworther Strasse 23 
Tel: 0511 17844 Telex: 09 22922 

Fairchild Halbleiter GmbH 
7251 Leonberg 
Poststr.37 
Tele: 07152 ~.1~26 Telex: 07 245711 

Fairchild Hallfj~iter GmbH 
86 Nuernberjt;:t 
Waldlustsrasse 1 
Tel: 0911 407005 Telex: 06 23665 

HONG KONG 
Fairchild Semiconductor (HK) Ltd. 
135 Hoi Bun Road 
Kwun Tong 
Kowloon. Hong Kong 
Tel: K-890271 Telex: HKG-531 

ITALY 
Fairchild Semiconduttori, S.p.A. 
Via Citta' Oi Castel/a. 13 
00191 Roma. Italy 
rei: 00396 3274006 

Fairchild Semiconduttori S.p.A. 
Via Roseltini. 12 
20124 Milano. Italy 
Tel: 00392 6887451 Telex: 36522 

JAPAN 
TOK-Fairchild 
Sanyo Kokusaku Pulp Bldg. 2nd Fl. 
7-8 Shibuya l-Chome 
Shibuya-ku 
Tokyo 150. Japan 
Tel: 03-400-8351 Telex: 2424173 
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MEXICO 
Fairchild Mexicana S.A. 
Blvd. Adolfo lopez Mateos No. 163 
Mexico 19. D.F. 
Tel: 905-563-5411 Telex: 017·71-038 

SCOTLAND 
Fairchild Semiconductor ltd. 
Shiel House 
Craigshill-
Livingston 
West Lothian. Scotland 
Tel: 004458932891 
Telex: 0051 72629 

SWEDEN 
Fairchild Semiconductor AB 
Svartensgatan 6. 
11620 Stockholm 
Sweden 
Tel: 00468·449255 Telex: 0054·17759 

TAIWAN 
Fairchild Semiconductor (Taiwan) Ltd. 
Hsietsu Building. Room 502 
47 Chung Shan North Road 
Sec. 3, Taipei. Taiwan 
Tel: 573205 thru 573207 

THE NETHERLANDS 
Fairchild Semiconductor 
Paradijslaan 39 
Eindhoven. Holland 
Tel: 0031-4067727 Telex: 0044-51024 

UNITED KINGDOM 
Fairchild Semiconductor Ltd. 
Kingmaker House 
Station Road 
New Barnet 
Herts EN5 1 NX England 
Tel: 004414407311 Telex: 0051262835 



NOTES 

7-10 




