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SECTION 5
MAINTENANCE

5.1 INTRODUCTION

Section 5 contains information concerning general RF-590 repair, Built-In Test Equipment (BITE) descrip-
tion and fault code chart, overall receiver performance tests, and component data.

5.2 PWB REPAIRS
The following general rules and techniques are useful in servicing RF-590 printed circuit boards.

m  When replacing components on printed wiring boards (PWB), clip the mounting leads with
a suitable pair of diagonal cutters and remove the component. This is especially helpfulon
multilead components such as the dual inline and circular type integrated circuits. Thein-
dividual leads are then removed from the PWB with a low wattage iron.

u Before removing an integrated circuit from a PWB, note orientation of the pin locating tab
and make sure the replacement component is reinstalled in exactly the same way.

s Because of the double sided construction used on many of the PWBs in the RF-590, a com-
ponent lead may be soldered to printed circuit areas on the top and bottom of the PWB.
Consequently, when a component lead is removed, the replacement component should be
resoldered top and bottom as applicable.

n Overheating a printed circuit conductor may cause it to pull loose from the board material.
Apply only the minimum amount of heat necessary for component removal or replacement,
The use of a soldering iron in the 25 to 35 watt range is recommended.

® A desoldering tool (solder-sucker) is very convenient (and minimizes board damage) when
removing multilead components which cannot be cut loose with diagonal cutters. Com-
ponents of this type include special PWB transformers mounted on solderable leads and
double balanced mixers, both used extensively in the various assemblies.

[ ] A convenient device to use in place of a solder-sucker is a roll of Solder-Wick, manufactured
by Solder Removal Co., Covina, California. This flux-saturated copper braid is often more
effective than a solder-sucker for removing solder from PWBs.

5.3 MOSFET REPLACEMENT

When handling and replacing Metal-Oxide Substrate Field-Effect Transistor (MOSFET) devices, the fol-
lowing three (3) steps should be performed.
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a. Remove new MOSFET from package. The four leads will be connected together with a
small ferrule or wire to prevent static voltage differences from developing between the gate
and substrate terminals. |f the ferrule is present, wrap several turns of small solid wire
around the leads and then remove the ferrule.

b. Position the four leads and carefully install the MOSFET on the PWB.
c. Remove the jumper(s) only after the leads have been soldered.

5.4 CMOS HANDLING AND REPLACEMENT

All Complementary Offset Symmetry Metal-Oxide Semiconductor (CMOS) devices have diode input pro-
tection against adverse electrical environments such as static electricity.

Although the devices contain circuitry to protect inputs against damage due to high voltages or electrical
fields, precautions should be taken to avoid application of any voltage higher than maximum rated voltages.

Unfortunately, severe electrical conditions can develop during the process of handling. For example, static
voltages generated by a person walking across a common waxed floor have been measured in the 4 to 15

kV range. This depends to a great extent upon the humidity, surface conditions, friction, and other factors.
These static voltages are potentially disastrous when discharged into a CMOS input, considering the energy
stored in the human body at these voltage levels.

Present CMOS gate protection structures can generally protect against overvoltages. However, these same
structures will break down under severe conditions such as described above. The following are some sug-
gested handling procedures for CMOS devices, many of which apply to most semiconductors.

®  All CMOS devices should be stored or transported in materials that are conductive. CMOS
devices must never be inserted into conventional plastic packing material or plastic trays.

®  Avoid contact with the leads of the device. The component should always be handled very
carefully by the ends or the side opposite the ieads.

®m  Avoid contact between printed wiring board circuits or component leads and synthetic
clothing while handling static sensitive devices or assemblies containing them.

® Do not insert or remove CMOS devices when power is applied. Check all power supplies

to be used for testing CMOS devices to be certain that the voltage and polarity are
correct, and that no transients are present.
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] Use only soldering irons and tools that are properly grounded. Ungrounded soldering
tips will destroy these devices. Never use soldering guns.

NOTE
When replacing CMOS devices in a PWB, it is recommended
that the same procedures for replacing MOSFET devices

be followed.

5.5 BUILT-IN TEST EQUIPMENT (BITE) SELF DIAGNOSTICS

The RF-590 has the capability of extensive self-testing in the event of a failure. The general types of tests
and the assemblies affected are as follows:

a. Control circuits tests
®  Control Board A14
m  Driver Board A13A2
m  Display Boards A13A4 and A13A5
= Remote Control Board A17
b. Frequency Synthesizer tests
" Reference Generator A12 and Frequency Standard A21
m  BFO Assembly A11
= PLL V Assembly A10
®  PLL IV Assembly A9
®  PLL Ill Assembly A8
m  PLL Il Assembly A7

L] PLL | Assembly A6
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c. Signal Path tests
L Input Filter Assembly A1l
m  First Converter Assembly A2
m  Second Converter Assembly A3
s |F Filter Assembly A4
s |F/Audio Assembly ABA1
m  AGC Assembly ABA2

d. Power Supply tests
m  Power Supply Assembly A15

Most of these tests can be automatically performed by momentarily pressing the TEST button located on
the receiver’s front panel. Once the TEST button has been pressed, all receiver front panel controls (except
AF GAIN, SPEAKER, and AUDIO LINE LEVEL) become inoperative, and the signal overload relay lo-
cated on the A1 assembly deenergizes to prevent any possible spurious radiation of test signals during

BITE diagnostics.

The normal length of the self-test is approximately 5 seconds. All tests are performed sequentially in their
order of importance.

If it is determined that a fault exists in a particular assembly, that assembly number and the corresponding
fault code number defining the type of failure will be displayed on the receiver’s front panel alphanumeric
display. (See table 5-1 fora listing of assembly numbers and fault codes). For example, if the reception of
LSB signals became difficult (due to unknown reasons), initiate self-test by pressing TEST. The display,
Assy 04 FAULT 02", would probably be shown. Table 5-1 indicates that this would be a fault due to

IF Filter Assembly A4 LSB Filter.

1f no faults were found during the self testing, the front panel will display ---TEST PASSED---
NOTE

A fault indication may be displayed at initial turn
on and will remain on until the frequency standard
stabilizes.

When interpreting Built-In Test (BIT) fault
indications, do not overlook the possibility that the
fault condition at the indicated module may be
caused by a failure or marginal condition in an
associated module.
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Table 5-1. Fault Code Listing

Assembly Fault
Number Code Description
Al 1 Antenna Overload
2 Relay Fault (Closed)
3 BITE Oscillator or A1 RF Det.
4 Front End Filter
5 Relay (Open) or dc Det. (TP5)
A2 1 A2 Detector
A3 1 A3 Detector
Ad 1 Bypass Signal Path Fault (WBP
Pad)
2 LSB Filter
3 USB Filter
4 CW Filter
5 CW Filter
6 Special Filter - Slot 5
7 Special Filter - Slot 6
8 Special Filter - Slot 7
9 A5 |F Input Peak Detector or
A4 |F Amplifier and Output
Circuitry
Ab 1 A5 Gain
2 AM Detector
3 Line Audio
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Table 5-1. Fault Code Listing (Cont.)

Assembly Fault ,
Number Code Description
A5 (Cont.) 4 Product Detector
5 FM Detector
A6 1 PLL I Out-of-Lock
A7 1 Serial Data
2 PLL Il Out-of-Lock
A8 1 Serial Data
2 PLL Il Out-of-Lock
A9 1 PLL IV Out-of-Lock
A10 1 Serial Data
2 PLL V Out-of-Lock
Al1l 1 Serial Data
2 BFO PLL Out-of-Lock
A12 1 1 MHz Reference
2 800 kHz Reference
3 40 MHz PLL Out-of-Lock
A13 No Fault Codes (Converter Module)
Al14 1 PROM Failure
2 8155 RAM Failure
3 CMOS RAM Failure
4 Serial Data
5 8155 Output Port Failure
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Table 5-1. Fault Code Listing (Cont.)

Assembly Fault
Number Code Description
A14 (Cont.) 6 8255 Output Port Failure
7 A/D Conversion Timing Test
8,9 A/D Converter Result Test
A15 No Fault Codes (Linear Power Supply)
A17 1 LCU PROM
2 LCU Communication
3 LCU Interface
A18 1 A18 Peak Detector or A4
Qutput Failure
2 A18 AGC Level Test
3 A18 Line Audio Detector

5.5.1 Continuous Self-Test Monitoring

Certain critical circuits which may adversely affect receiver operation or even cause physical damage if they
malfunction, are continuously monitored by the self diagnostics. These circuits are as follows:

Power Supply A15. All power lines distributed to the receiver are continuously monitored
for acceptable voltage limits.

b. RF Input or Antenna Overload. The signal presented to the receiver from the antenna is
constantly monitored so that signal path shut down circuits will protect the receiver from

an input signal greater than approximately 1.5 Vrms.

All Synthesizer Phase Lock Loops (PLL). These PLLs are continually monitored for a
locked condition, indicating that the receive frequency stability is assured.

Any of the above mentioned items will cause a front panel FAULT LED to illuminate. Additionally, the
RF signal overload would result in a front panel display of ANTENNA OVERLOAD.
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5.5.2 Self Diagnostic Operation

The RF-590 self diagnostic tests are a series of sequential tests and measurements used to verify the proper
operation of the RF-590. They are described in the following paragraphs. It may be necessary to consult
the specific circuit schematics under discussion. These schematics are in the assembly subsections.

5.5.2.1 Lamp Test

The first test performed is a lamp test. All LEDs and segments of the 10 character and 20 character dis-
plays located on the front panel are lit. This condition is maintained for approximately 4 seconds for the
operator to examine all front panel indicators and while the remainder of the receiver testing is being ac-

complished.
5.5.2.2 ROM Test (Assembly A14)

ROM test of Control Board Assembly A14 is the next test performed. U5, U6, and U19 contain all the
firmware used to control the main receiver functions and are tested to determine that the information they
contain is correct. |f any of these are found to have a problem, the corresponding fault message will be
displayed on the front panel. If at any time this fault is displayed, factory replacements should be obtai ned,
These devices are factory programmed and cannot be repaired in the field.

5.5.2.3 RAM Test (Assembly A14)

The next test to be performed is the RAM test. This test will determine the read/write capability of the
2K CMOS RAM (U8) and 256 byte RAM of the 8155 (U7) located on Control Board Assembly A14, [f
it is determined that a fault exists, then the appropriate fault message will be displayed on the front panel.

5.6.2.4 1/0 Port Tests

Parallel output ports of the A14 assembly are tested next. Output bit patterns are written to U7 and U9
ports, and then read back by the microprocessor to check the data bus path to these devices. If the bit
pattern read back is not the same as written, a fault is noted.

5.5.2.5 Serial Data Test

The operation of the parallel-in/serial-out shift registers (U17, U18) on the Control Board and the capabil-
ity of all synthesizers to accept serial data from the Control Board will now be tested. If a synthesizer fails
to receive data correctly, then that assembly will be identified as having failed. [f all synthesizers fail then
it will be assumed that the Control Board is the faulty assembly.

The synthesizer PLLs are first loaded with all zeros and tested. They are then loaded with 00000000
00000000 001 binary. The one (1) bit will set the serial check line (SW1) of the PLLs to logic 1.

This bit is then tested for all PLLs. If a fault occurs, the appropriate fault message will be displayed on the
front panel.
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5.5.2.6 Reference Generator Test (Assembly A12)

Reference Generator Assembly A12 will be tested next. The 40 MHz lock bit is read and tested for a lock
condition {0 = lock). 1f detected as being out of lock, the proper fault code and assembly number will be
displayed on the front panel.

The 1 MHz and 800 kHz detect lines are now read and if a logic 1 is read (indicating a fault), the appropriate
fault code and the appropriate assembly number are displayed on the front panel.

5.5.2.7 A/D Converter Tests

The analog-to-digital converter used in the remaining BITE tests is now tested. A conversion is made to
confirm that a result is available in approximately 100 microseconds (as indicated by the end-of-conver-
sion output line). Readings are also obtained from two A/D channels tied to the +5 V and ground refer-
ence points, respectively. The conversion result bounds are checked. Failure of any of these three tests
causes an A14 fault to be indicated.

5.5.2.8 Phase Locked Loop (PLL) Tests

The BFO PLL, PLL |, PLL II, PLL H1,PLL IV, and PLL V are now tested to ensure that they can be
tuned over their entire range. This testing is done in three steps. These three steps are shown in table 5-2.

Table 5-2. BFO Tuning Range

Range Receiver Frequency BFO Frequency
LOW 00,000.000 kHz 9.99 kHz
MID 15,050.500 kHz 0.00 kHz
HIGH 29,999.999 kHz -9.99 kHz

At each frequency, all PLLs are tested to determine the status of their respective lock lines. They are tested
in order starting with PLL V and finishing with BFO PLL. If a fault occurs as a result of these tests, the
appropriate fault code and assembly number are displayed on the front panel.

5.5.2.9 Input Filter Test (Assembly A1)

Input Filter Assembly A1 will be tested next. This is done by testing the relay, the BITE oscillator, and
front end filter.

First the input is tested for an overload condition. If an overload exists, then the test is terminated and an
antenna overload message is displayed. 1f no overload exists, testing is continued.
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The antenna relay is tested by energizing the relay, passing dc through it, and sampling the A1 dc detector
to ensure that the signal path is complete. Sampling the A1 detector output (as well as the A2, A3, and Ab
detector outputs) is done by an analog to digital converter (A/D) located on Control Board Assembly A14.

If this test fails, there will not be an immediate fault. The result is saved for future use during this test.
The relay is then turned off using the relay control line and the BITE detector level is again tested. If
a signal is still present, then the problem is in the relay or its associated control circuitry. If this is the
case, a fault is reported indicating a relay failure.

If a fault condition is not detected, an RF test of the A1 assembly is performed by removing the dc relay
test signal and activating the 100 kHz BITE oscillator. The BITE oscillator signal level at the output of the
A1 assembly is -20 dBm. The A1 RF detector level is measured. If it is found that the output level is too
low then the results of the relay test are checked. If the relay test also failed, then the fault is in the front
end filter or the detector line to the A14 assembly. |f the relay test passed, then the fault is in either the
BITE oscillator or the RF detector. If the RF test is passed and the relay test failed, then the fault is either
the relay or the dc¢ detector.

5.5.2.10 First Converter Test (Assembly A2)

After the A1 assembly has been found to be operating correctly, First Converter Assembly A2 is tested. It

should be pointed out that the BITE oscillator was left activated from the previous test and will be used as

a signal source during the testing of this assembly. The AGC is set to OFF, the RF GAIN is set to maximum

and the receiver is tuned to 100 kHz. The A2 DET line is now read by the A/D converter and the results

tested to ensure the level is correct. If a fault occurs as a result of this test, the A2 assembly will be flagged
as the faulty module and the appropriate fault code will be displayed.

5.5.2.11 Second Converter Test (Assembly A3)

If the First Converter is operating correctly then the Second Converter module is tested. AGC, RF GAIN,
and BITE oscillator are in the same state as used in the testing of the First Converter. Since all conditions
are set up, it is only necessary to measure the A3 detector level using the A/D converter and to verify the
correct level. If the level is incorrect, the appropriate fault information will be displayed.

5.5.2.12 |F Filter Test (Assembly A4)

After it has been determined that the Second Converter is operating satisfactorily, |F Filter Assembly A4

can be tested. FSK filters will not be tested because of the wide variety of center frequencies and shifts
available. The BITE test oscillator located on the A1 assembly will be disabled at this time. A signal gener-

ated by the first LO (via signal leakage through the First Converter A2 mixer) will be used. (The first LO
signal is used to obtain better frequency accuracy for some of the narrow bandwidth filters that may be
present in IF Filter Assembly A4.)
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First the 16 kHz bypass path is tested to verify that a signal can be passed through the filter assembly
amplifiers to the peak detector located on the input of 1F/Audio Assembly A5. The 16 kHz bypass is
selected and the level of the peak detector is read by the A/D converter. The resu Its of this test are stored
until after the USB filter is tested since, at this time, there could be a problem in either the A4 bypass
circuitry or a problem in the. A5 input peak detector.

To pinpoint any possible problem, the receiver will now be tuned to set the first LO to 40.454 MHz. This
will generate a 1 kHz USB tone. USB filter (BW2) will be selected and the peak detector output read using
the A/D converter. If a fault exists, then the results of the 16 kHz bypass test will be examined to pin-
point the fault. If the USB filter test passed but the bypass test indicated a fault, then the bypass path is
flagged as the faulty circuit. |f the USB filter test failed and the bypass path test passed, then the USB
filter is identified as the faulty circuit. If both of these tests failed, then the fault is identified as being
either the Ab peak detector or the A4 filter amplifiers and their associated circuitry. If the test results
indicate that both are operating correctly, then testing the remaining filters installed in the A4 assembly

continues.

The LSB filter (BW1) is tested by tuning the first LO to a frequency of 40.456 MHz and enabling the A4
LSB filter slot. A 1 kHz LSB tone is generated, detected by the A5 input peak detector, and measured by
the A14 A/D converter. If a fault exists, the LSB filter is identified as the faulty circuit.

Next the CW filter slot (BW3) is tested. The first LO is tuned to 40.455 MHz and the CW filter slot is
enabled. The level of the peak detector is read by the A/D converter. If the level monitored indicates
that a problem exists, then the CW filter (BW3) is identified as being the fauity circu it.

The CW filter slot (BW4) is now tested. The same procedure is used to test this filter as was used to test
BW3 CW filter. If a problem exists, then this CW filter (BW4) is identified as being the faulty circuit.

Filter slots 5, 6, and 7 may have a variety of filters installed. The only types of filters allowed in these

slots are AM, FM, CW, or FSK. Since FSK filters will not be tested and AM, FM, and CW can all be tested
at the same frequency, we only need to determine if a filter is present and whether or not it is an FSK type.
Testing is identical to that of the CW filters, BW3, and BW4. If a problem exists in any of these filters, the
appropriate fault message is displayed.

NOTE

The eight pole dip switch (S2) located on the A14 assembly
must be set correctly for the above test to be performed cor-
rectly. This switch is set at the factory (based on the filter con-
figuration of the A4 assembly) and should not be altered.

5.5.2.13 |F Audio Test (Assembly A5)

IF/Audio Assembly A5 is now tested to determine that the SSB, AM, and FM detectors are operating cor-
rectly. The A4 filter is set to select the 16 kHz bypass path. The AGC speed is set to MEDIUM, the mode
is set to USB, and the A1 assembly BITE test oscillator is enabled.
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The receiver is first tuned to 104.000 kHz. Since the BITE oscillator has a frequency of 100 kHz, a 4 kHz
USB tone will result. The second IF AMP GAIN is tested by measuring the AGC voltage through the A/D
converter. |f the level is incorrect, an AGC fault is displayed on the front panel of the receiver. If this
level is satisfactory, then the product detector is tested. The BITE test oscillator is disabled and the re-
ceiver is tuned to 4 kHz. The results of this test are stored since there could be a problem in either the line
audio circuits or the USB product detector (if a fault indication is detected).

The AM test is now performed. With the receiver tuned to 4 kHz, the receiver mode is set to AM. The 16
kHz bypass is again used for this test. To simulate an AM signal, the receiver will be tuned repetitively from
4 kHz to 100 kHz using LO No. 2 leakage as a signal source. The line audio level is measured to verify that
the AM detector is operational. The results of this test and those of the SSB test are compared to deter-
mine where possible faults may have occurred. Table 5-3 shows the results of this test and that of the SSB
test.

Table 5-3. AM and SSB Test Results and Fault Locations

AM and SSB Test Results Fault Location
If AM passed and SSB passed no fault
If AM passed and SSB failed product detector fault
If AM failed and SSB passed AM detector fault
If AM failed and SSB failed line audio fault

The next test concerned with the A5 assembly is the FM detector test. The receiver is set to FM mode
and tuned to a frequency of 5 kHz. The receiver will then be tuned from +5 kHz to -5 kHz repetitively to
simulate a FM signal using LO No. 1 leakage as a signal source. The line audio will be read through the
A/D converter. If a problem exists, the appropriate fault message is displayed on the front panel of the
receiver.

5.5.2.14 |SB Test (Assembly A18, If Installed)

ISB option assembly A18 (if installed) is now tested to determine that the |IF Peak Detector, ISB AGC, and
ISB Line Audio Detector are operating correctly.

Filter Assembly A4 is first set to select the LSB filter. Next, the receiver mode is set to ISB and the RF
GAIN is set to maximum. The 100 kHz bite oscillator located on Input Filter Assembly A1 is now
activated and the receiver is tuned to 95 kHz (resulting in a LSB frequency of 5 kHz).

Now the ISB Peak Detector level is sampled to determine whether an inband ISB signal has been found
(level greater than 1 volt dc). If this level is not found, the frequency of the receiver is increased 200 Hz
and the detector level is checked again. This process is repeated until the correct level is found or until
the receiver frequency is greater than 115 kHz.
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If the frequency is greater than 115 kHz, the no inband tone was found so it is assumed that the input
peak detector has failed or the signal path between Filter Assembly A4 and the A18 ISB Assembly has
been interrupted. If this is true, the fault code for the A18 Peak Detector will be displayed on the receiver
front panel and no further testing of the assembly will take place.

If the inband tone was found; the frequency is increased by 1.5 kHz, placing the tone in the center of the
LSB filter.

Once the receiver is tuned, the peak detector, AGC detector, and line audio detector levels are measured to
verify their operation. If any of these are found to be at an improper level, the appropriate fault code will
be displayed on the receiver front panel and all further receiver testing is aborted.

If the three levels are found to be correct, then the assembly is considered to be functioning correctly.

5.5.2.15 LCU Test (Assembly A17)

The last thing to be tested during self-test is Remote Control Assembly A17. The information used to
control these tests is contained within the remote control assembly firmware. Ifitis determined that the
remote control assembly is installed, the remote control assembly will test the UA RT, the LCU ROM
(U7), and the RS-422 interface. If any of these are found to be at fault, then the corresponding fault in-
formation is displayed on the front panel. The LCU also reports, to the remote site, any self-test pass/fail
conditions that may occur as a result of the TEST function being performed.

Upon completion of the self-test, if no fault has occurred, a — — — TEST PASSED — — — message is dis-
played indicating to the operator that the radio is operating satisfactorily.

5.56.3 Self Diagnostics Sequence Summary

The RF-590 self diagnostics are done in the order of assembly importance. If a fault is discovered during
testing, this failure must be corrected before the remaining tests are attempted.

The order of testing from the first to last test is shown in table 5-4.

Table 5-4. Self Diagnostics Sequence Summary

1.  ROM Test — Assembly A14

2. RAM Test — Assembly A14

3. Output Port Test — Assembly A14
3.1 8155 Ports B, C
3.2 8255 Port A
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5-14

Table 5-4.  Self Diagnostics Sequence Summary (Cont.)

4. Serial Data Tests
4.1 Assembly A14
4.2 Assembly A11
4.3 Assembly A7
4.4 Assembly A10
4.5 Assembly A8
5. Reference Generator Tests — Assembly A12
5.1 40 MHz Phase locked loop
5.2 1 MHz Reference
5.3 800 kHz Reference
6. Phase Locked Loops
6.1 Assembly A10-PLL V
6.2  Assembly A9-PLL IV
6.3 Assembly A8 - PLL 11l
6.4 Assembly A7 - PLL 11
6.5 Assembly A6 - PLL |
6.6 Assembly A11-BFO PLL
7. A/D Converter Test — Assembly A14
7.1 Conversion Timing Test
7.2 +5 Reference Measurement
7.3 Gnd Reference Measurement
8. Input Filter Test — Assembly A1

8.1 Antenna overload test
8.2 Dc signal test
8.2.1 Relay closed

8.2.2 Relay open
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Table 5-4.  Self Diagnostics Sequence Summary (Cont.)

8.3 RF signal test
NOTE

If both tests 8.2.1 and 8.3 fail then it is
assumed that the filter is faulty.

First Converter Test — Assembly A2

10.

Second Converter Test — Assembly A3

1.

IF Filter Tests — Assembly A4
11.1 16 kHz Bypass Test
11.2 USB Filter Test

NOTE

If both tests 11.1 and 11.2 fail then it is
assumed that either the IF amplifier or the
AB assembly peak detector is faulty.

11.3  LSB Filter Test
11.4 CW Filter Test

11.5 CW Filter Test

11.6  Special Filter b Test
11.7 Special Filter 6 Test
11.8 Special Filter 7 Test

NOTE

Tests 11.6, 11.7, and 11.8 are done only
if filters are installed and if they are not
FSK filters.

12.

IF/Audio Test — Assembly A5
12.1  AGC Test

12.2 SSB Noise Test

12.3 SSB Signal Test

5-156



T HARRIS
RF COMMUNICATIONS

Table 5-4. Self Diagnostics Sequence Summary (Cont.)

12.4 AM Noise Test
12.5 AM Signal Test

NOTE

I1f both test 12.3 and 12.5 fail then it is
assumed that the line audio detector is
faulty.

12.6 FM Noise Test
12.7 FM Signal Test

13. ISB Test — Assembly A18 (If Installed)
13.1 Peak Detector
13.2 AGC Test

13.3 Line Audio Detector

14. Remote (LCU) Test — Assembly A17 (If
Installed)

14.1 PROM Test
14,2 Communications Test

14.3 Interface Test

5.6 RECEIVER PERFORMANCE TEST PROCEDURES
Table 5-5 shows tests used to verify RF-590 operation.

Table 5-5. RF-590 Test Procedures

Test Paragraph
Local Control Function Test 2.7
Sensitivity 5.6.1
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Table 5-5. RF-590 Test Procedures (Cont.)

Test

Paragraph

Audio Output Level and
Distortion

AGC Range
Ultimate Quieting

IF Filter Selectivity

5.6.2

5.6.3
5.6.4
5.6.5

5.6.1 Sensitivity Test

The following test equipment is required to perform this test.

s HP-8640B Signal Generator
. HP-331A Audio Distortion Analyzer
m 600 Ohm Feedthrough Termination
The following steps describe the sensitivity test procedure.

a. Connect equipment as shown in figure 5-1.

ANT RF-590

INPUT
HP8640 -——-—U—DJJI T8-1

-11

LINE AUDIO OUT

600 Ongl HP331

590-44(1)

Figure 5-1. Sensitivity Test Setup

b. Initially set receiver’s AGC to OFF and RF GAIN to rﬁaximum.

c. Perform steps d through f for each of the modes and bandwidths listed in table 5-6.

d. Set generator for a minimum RF output.

e. Adjust audio distortion analyzer sensitivity for a convenient reference indication.
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f.  Adjust generator output until the audio output rises 10 dB above the reference noted in
step e. Record the signal generator output level in table 5-6. Note that this value must be
no greater than the maximum allowable 10dB S+ N sensitivity listed.

N
NOTE
Generator frequencies may be varied within the passband
range to obtain a peak audio output in the channel being
tested.
NOTE
In AM mode, it will be necessary to set the signal gen-
erator for 50 percent modulation at the modulation fre-
quency indicated. Increase carrier power until a 10dB
difference above the reference level is obtained between
modulation OF F and modulation ON.
NOTE
In FM mode, set the generator for 4.7 kHz deviation at
the modulation frequency indicated. Increase carrier
power until a 17 dB difference is obtained on the audio
voltmeter between modulation OFF and modulation ON.
Table 5-6. Sensitivity Test Reports
*Maximum Measured
10dBS+N 10dBS+N
Radio Generator Modulation N N
BW Frequency Frequency Frequency Sensitivity Sensitivity
Mode kHz MHz MHz kHz uVrms uVrms
LSB 3.2 2.000000 1.999000 - 35
16.000000 15.999000 - 35
29.999999 29.999000 - .35
USB 3.2 2.000000 2.001000 - 35
16.000000 16.001000 - 35
29.999999 30.001000 - .35
cw 3 2.000000 2.000150 - .15
16.000000 16.000150 - .15
29.999999 30.000150 - 15
cw 1.0 2.000000 2.000500 — .25
16.000000 16.000500 - .25
29.,999999 30.000500 - .25
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Table 5-6. Sensitivity Test Reports (Cont.)

*Maximum Measured
10dBS+N 10dBS +N
Radio Generator Modulation N N
BW Frequency Frequency Frequency Sensitivity Sensitivity

Mode kHz MHz MHz kHz uVrms uVrms
AM 3.2 2.000000 2.000000 1.0 1.25

16.000000 16.000000 1.0 1.25

29.999999 29.999999 1.0 1.25
AM 6.0 2.000000 2.000000 1.0 1.5

16.000000 16.000000 1.0 1.5

29.999999 29.999999 1.0 1.6
FM 16.0 2.000000 2.000000 1.0 2.0

16.000000 16.000000 1.0 2.0

29.999999 29.999999 1.0 2.0

* = These numbers double when the RF-596-02 Preselector option is installed.

5.6.2 Audio Output Level and Distortion Test

The following test equipment is required to perform this test.

HP-86408B Signal Generator

s HP-331A Distortion Analyzer

m 600 Ohm Feedthrough Termination

L] 8 Ohm 5 Watt Termination

Use the following procedures to check line output, headphone output, and speaker output.

5.6.2.1

Line Output Check

To check the line input proceed as follows:

a. Set signal generator to -20 dBm, 2.001 500 MHz. Set receiver to 2.000000 MHz, AGC to

MEDIUM, Mode to USB, and RF GAIN to maximum.

b. Connect equipment as shown in figure b-2.
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LINE AUDIO OUT

fnh::Tu T RF-590 -9 K‘/
HP8640 ———DJ N TB-1 600 OHMS HP331

590-42(1)

Figure 5-2. Line Audio Test Setup

c.  Measure line audio output level. Level must be adjustable from -16 dBm (.123 Vrms)
to +10 dBm (2.45 Vrms) (.1 mW to 10 mW). Record range in table 5-7.

Table 5-7. Audio Output Level and Distortion Test Report

Output Level Output Level Distortion Distortion
Measured Limits Measured Limits
Test Vrms Vrms dBc dBc
Line Audio .123t0 2.45 -40
Minimum
Headphone Audio 2.45 -40
Minimum
Speaker Audio 4.0 -26
Minimum

d. Set line audio level to 2.45 Vrms. Measure total harmonic distortion (THD). THD must be
at least -40 dBc (1% maximum). Record in table 5-7.

e. Reset line audio level to .775 Vrms (0 dBm). Check that the RF-590 front panel meter
indicates 0 dBm *2 dB.

5.6.2.2 Headphone Output Check
To check the headphone output proceed as follows:

a. Set signal generator to -20 dBm, 2.001500 MHz. Set receiver to 2.000000 MHz, AGC to
MEDIUM, Mode to USB, and RF GAIN to maximum.

b. Connect equipment as shown in figure 5-3.

5-20



M HARRIS

RF COMMUNICATIONS

ANT
INPUT

HP8640B |t 41

RF-530

HEADPHONE OUT

600 OHMS

HP331A

Figure 5-3. Phone Audio Test Setup

590-43(2)

c. Set speaker to OFF. Adjust AF GAIN control for maximum output. Headphone output
level must be 2.45 Vrms (10 mV) minimum. Record in table 5-7.

d. Measure Total Harmonic Distortion at 2.45 Vrms output. THD must be at least -40 dBc
(1% maximum). Record in table 5-7.

e. Readjust AF GAIN to minimum.

5.6.2.3 Speaker Output Check

To check speaker output proceed as follows:

a. Set signal generator to -20 dBm, 2.00150 MHz. Set receiver to 2.000000 MHz, AGC to
MEDIUM, Mode to USB, and RF GAIN to maximum.

b. Connect equipment as shown in figure 5-4.

- ANT.

upessop | INPUT g

RF-590

SPKR OUT

8 OHMS

HP331A

Figure 5-4. Speaker Audio Test Setup

NOTE

It will be necessary to disconnect the audio lines to the
speaker and connect them to the 8 ohm load to perform

this test.

590-50(2)
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5.6.3

Set speaker to ON, and adjust AF GAIN to maximum. Speaker audio output level must be
4.0 Vrms (2.0 W) minimum. Record in table 5-7.

Measure total harmonic distortion (THD) at 4.0 Vrms output. THD must be at least -26
dBc (5% maximum). Record in table 5-7.

Set speaker to OFF, AF GAIN to minimum. Disconnect 8 ohm load and reconnect
speaker.

AGC Range

The following test equipment is required to perform this test.

HP-8640B Signal Generator
HP-331A Audio Distortion Meter

600 Ohm Feedthrough Termination

Use the following procedures to perform the AGC range test.

5-22

Connect equipment as shown in figure 5-5.
LINE AUDIO OUT

ANT RF-530 .9
.
HPB6408 INPU n 81| 600 ou@vumm

-1

590-44(2)

Figure 5-5. AGC Range Test Setup
Set signal generator to 10.001500 MHz and RF output level at 2 uVrms.

Set AGC to MEDIUM, RF GAIN to maximum, Mode to USB, Receive Frequency to
10.000000 MHz, BFO to 0.00 kHz, and Line Audio Output to 0 dBm.

Set a convenient reference level on the distortion analyzer, and then increase signal genera-
tor output to 1 Vrms. The audio output level should not increase by more than 3 dB.
Record level change below.

Total Audio Output Level Change: dB (3 dB maximum)
(RF input level 2 uVrms to 1 Vrms)
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5.6.4 IF Filter Selectivity

The following test equipment is required for this test:

HP-8640B Signal Generator

Boonton Model 91-H RF Millivoltmeter with 50 ohm adapter.

HP-5383A Frequency Counter

Use the following procedures to verify filter IF response.

a.

Initially set receiver to 10.000,000 MHz, AGC to OFF, BFO to 0.00 kHz, and MODE to
USB. Connect equipment as shown in figure 5-6.

FILTERED
IF OUTPUT

r—» HP-5383A

HP-86408 e J1 RF-590 H—e

ANT.
IN

91-H

50
OHMS

590-80

Figure 5-6. IF Filter Selectivity Test Setup

Set signal generator frequency f to 10.0015 MHz. Adjust generator output to set a
convenient millivoltmeter reference level in the generator’s -110 dB range (i.e., below the
receiver’s AGC threshold).

Vary the generator frequency +10 kHz and note the IF output -3 dB roll-off frequencies.
(Note that only one major, distinct peaked response should occur for any selected fiiter.
However there may be some passband ripple.) Calculate the -3 dB bandwidth as the dif-
ference between these frequencies. Record in table 5-8.

Note the passband ripple as the difference in IF output maxima and minima values between
the -3 dB frequencies. Check (y/) table 5-9 if ripple <3 dB.

Repeat steps b through d for the generator frequencies (fo), | F filter modes, and BWs listed
in table 5-8.
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Table 5-8. IF Filter Response Test Report

Generator Reference Filter Passband Ripple
Level Frequency f, Bandwidth, kHz Maximum | Measured
MHz Mode | (Minimum) Measured dB dB

10,00150 USB 2.8 3

9.99850 LSB 2.8 3

10.0000 cw .30 3

10.0000 cw 1.0 3

10.0000 AM 3.2 3

10.0000 AM 6.8 3

10.0000 AM 16 3

5.7 COMPONENT DATA SHEETS

This section contains any applicable data sheets for the RF-5690. They can be used for reference purposes
and are listed aiphabetically.
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ADC0817 8-Bit P Compatible A/D Converters

. . Duatkin-Line Package
with 16-Channel Multiplexer
1 “
General Description - U i
The ADC0816, ADC0817 data acquisition component is a =l L3 e
monolithic CMOS device with an 8-bit analog-to-digital 1 137 xPANSION CONTROL
converter, 16-channel multiplexer and microprocessor "= 1% 004
compatible control logic. The 8-bit A/D converter uses suc- ol 135 a0 s
cessive approximation as the conversion technique. The ol = ADD C
converter features a high impedance chopper stabilized = 3 000
comparator, a 256R voltage divider with analog switch tree N — e ALE
and a successive approximation register. The 16-channel 112 eeed ::g:; CR 2-Yuss
multiplexer can directly access any one of 16-single- 1N13 e 2 -t
ended anaiog signals, and provides the logic for addi- IN14 e L
tional channel expansion. Signal conditioning of any £0C —n L
analog input signal is eased by direct access to the ws L.
multipiexer output, and to the input of the 8-bit A/D wun::z:_!!. LI
converter. START = 3 -
17 ;)
vee —— e 8188
COMPARATOR N wney o REF{—)
REF(e) owmny e CLOCK
GND ===y == oyTPUT
ENABLE
TOP VIEW
Block Diagram
COMPARATORIN O START cLocK
MULTILEXER
n.' — e e e = - — — -— e
g — l—l-ll'l ND 1
Ot _ ENO OF CONVERSION
Ot | CONTROL & TIMING " anterrurn
b |
Qs
° 18 CHANNELS I l
16 anarog meurs — O] MuLTIPLEX NG : '
SWTCNES SAR '
Oed 1 i —o
0 COMPARATOR ]
ot | | ™ l—o
: :'u% :: SBIT OUTPUTS
Oy ATCH
L“- 1 | :urmc ::
g | :
1
) 1 SWITCH TREE i
43T ADDAESS ] o ADORESS !_ —— ﬂ :
— 1 !
ADORESS LATCH ENABLE Q= DECODER ' I
CXPANTION CONTAOL  O=— 1 I l—f— 154R RESISTOR LADDER
| |
auTeut
L_____________' n:m.:

vee  GND REF(

REFI-)
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Am26LS31

Quad High Speed Ditferential Line Driver CONNECTION DIAGRAM
(Top View)
FUNCTIONAL DESCRIPTION
The Am26LS31 is a quad differential line driver, designed for weura P L 10 [ wov
digital data transmission over balanced lines. The Am26LS31 .
meets all the requirements of EIA standard RS-422 and federal AOUTIUTS ‘ O
standard 1020. Is is designed to provide unipolar differential : O
drive to twisted-pair or parallel-wire transmission lines.
snasie ]
The circuit provides an enable and disable function common
to all four drivers. The Am26LS31 features 3-state outputs .WM{E
and logical OR-ed complementary enable inputs. The inputs O
are all LS compatible and are all one unit load. weut s
The Am26LS31 is constructed using advanced low-power awo ]

Schottky processing.

LOGIC DIAGRAM

INPUT INPUT INPUT INPUT
ENABLE  ENABLE ) c L] A
GND Vgg OUTRUT  OUTRUY OUTPUT OUTPUT QUTPUT  OUTPUT OUTPUT  OQUTPUT
[*d o- Ce c- | [ A+ A-
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Am26LS33

FUNCTIONAL DESCRIPTION
CONNECTION DIAGRAM

The Am26LS32 is a quad line receiver designed to meet the ’

requirements of RS-422 and RS-423, and Federal Standards Top View

1020 and 1030 for balanced and unbalanced digital data

transmission. & N M vee

The Am26LS32 features an input sensitivity of 200mV over INPUTS A l EV " 2

the input voltage range’ of 7V. 3 ] INNUTS 8
ouTPuT

The Am26L533 features an input sensitivity of 500mV over +0 . "

the input voltage range of 215V. ENABLE Eﬁ)—« 1] outruTs

The Am26LS32 and Am26LS33 provide an enable and disable oumvre = LI e

function common to all four receivers. Both parts feature 3- O (J 1 [ ourrut 0

state outputs with BmA sink capability and incorporate a fail INPUTS C ‘ :_‘R 0

safe input-output relationship which keeps the outputs high O y :]l ] o

]

when the inputs are open. ano [ A

The Am26LS32 and Am26LS33 are constructed using Ad-
vanced Low-Power Schottky processing.

LOGIC DIAGRAM

ENABLE ENABLE INg. IND— INCs INC. INgs INg_ INae INA
" -
GND Veo ouTPUT O ouTPUTC OUTPUT B QUTPUT A

5-27



T HARRIS
RF COMMUNICATIONS

CA555E

Timer

The RCA-CAS555 and CAS55C are highly
stable timers for use in precision timing and
oscillator applications. As timers, these
monolithic integrated circuits are capable of
producing accurate time delays for periods
ranging from microseconds through hours.
These devices are aiso useful for astable oscil-
lator operation and can maintain an accurate-
ly controlied free-running frequency and
duty cycle with only two external resistors
and one capacitor.

The circuits of the CA555 and CAS55C may
be triggered by the falling edge of the wave-
form signal, and the output of these circuits

can source or sink up to a 200-milliampere Do nesraares
current or drive TTL circuits. Fig. 1 = Functione! disgram of the CA555
series
u::al_uol T FLIP-PLOP
>
" !-‘: :
1
(3 +
A I ’_lg
|
[}
{ "e
) ?
i )
l | —
| | ore y
| 134 | VWA
| |
. CER ) I
1 He !
' o ‘E ) o
T n: i J/. .
! 0oed |
* ¢ [}
] $ \
== R S Sy
.." AIBTARCE VALUKS ANC W Geug e - 10930

Fig. 2 — Schemetic diagrem of the CA555 and CA555C.

sacuwa (1) Ok

mieaen(2) (7) oscmance
ovrevr (3) (¢) rmaesmor0

neser (2) Souract
TO® vitw e
TOP vikw
SICY- 209"
8. MINI-DIP plastic package b. TO-8 style peckage

TO-5 styte package with formed leads
Fig. 3 - Terminal assignment diagrams.
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CDA4028A Types
COS/MOS

BCD-to-Decimal Decoder

The RCALCDA4028BA types are BCD-to-
decimal or binary-to-octal decoders consist-
ing of pulse-shaping circuits on all 4 inputs,
decoding-logic gates, and 10 output buffers.
A BCD code applied to the four inputs, A to
D, results in a high level at the selected one
of 10 decimal decoded outputs. Similarly, »
3bit binary code applied to inputs A
through C is decoded in octal code at output
010 7. A highievel signal at the D input
inhibits octal decoding and causes outputs

0 through 7 to go low. If unused, the D
input must be connected to Vss. High drive
capability is provided at all outputs 10 en-
hance dc and dynamic performance in high
fan-out spplications.

These types are supplied in 16-lead hermetic
dual-in-line ceramic packages (D and F
suffixes), 16-lead dual-in-line plastic package
(E suffix), and in chip form (H suffix).

- ‘__)——D'——O_O'
o—t—Dm >—f .
H H > e @ 14
“ L 4
S N N S
e | Y— D>
u WWCw- TRV
CD4050A

COS/MOS Hex Buffer/Converters

The CD4049A and CD40S0A are inverting
and non-inverting hex butfers, respectively,
and feature logic-level conversion using only
one suppl, voltage (VCC). The input-signal
high lave! (V|H) can exceed the VCC supply

voltage when these devices are used for logic-

level conversions. These devices are intended
for use as COS/MOS to DTL/TTL converters
and can o-ive directly two DTL/TTL loads.
(Vee=5V. Vo 20.4V,and IpN23.2mA.)

Yoo
b
3-r 3
H S k=) wcon
ouTs —s K O Pt
" i o o)
- sp
v
eco ‘te | porotncsl
meuty 2 S| | oeciwaL
i 200t
N o E
Ll ° .,J_ 110F 0}
o
o
vis
AR 2 )
CD4028A

FUNCTIONAL DIAGRAM

TABLE | — TRUTH TABLE

o 0
"

€ 2 L4

Pt 3 e

vee -—‘.-—

vgs ——

P )

[TRY
CD40S0A

DCBA[01234567809]
0000[1000000000
0001010000000 0
ootolootooocoo00o0
ootr11looor1o000000
0100000010000 0
0101/0000010000
ovt1ojoooo001000
o111 o00000010¢0
1000000000001 0
1001000000000 1
10100000000010
1011000000000
1100000000001t 0
1121000000000
1110000000001 0
1111000000000
# WHMERE | » HIGH LEVEL
0=LOW LEVEL
% EXTRAORDINARY
STATES
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CD4053B

COS/MOS Analog
Multiplexers/Demultiplexers

RCA-CD4051B, CD40528, and CD40538
analog multiplexers/demultiplexers are digi-

tally controlied analog switches having fow ,.—.—.-%
ON impedance and very low OFF leakage o)) o ® )
current.  Control of analog signals up to ?ﬁ ? T by

20 V peak-to-peak can be achieved by digi-
tat signal amplitudes of 45 to 20 V (if
vpD-Vss = 3 V, a Vpp-VEE of up to 13
V can be controlied; for VppD-VEE level
ditferences above 13 V, a Vpp-Vss of at
least 4.5 V is required). For example, if
Vpp = +6 V, V§s = 0,and VEE = -13.6 V,
analog signals from —13.5 V to +4.5 V can
be controlled by digital inputs of Oto 5V,
These multiplexer circuits dissipate extremely
low quiescent power over the full VDpD-VsS
and VDD-VEE supply-voltage ranges, inde-
pendent of the logic state of the control Fig 3 - Functions! disgram of CD40538.
signals. When a logic 1" is present at the

inhibit input terminal all channels are off.

[
brordy

23¢8 - rocarmr

oy —1'® Yoo
IN/OUT ;b1 2 OUT/IN beorby
! oy 3 OUT/IN aaor oy
OUT/IN CX or CY 4 O wrout
IN/OUT CX L] o
N ] A
Vee 7 L]
vss L] c

92524404

CD40638
Terminal Assignment

CcD4071B

Yoo
COS/MO0S QUAD 2—INPUT OR GATE | e
o 3
__,:D-_,
The RCA-CD4071B., CD40728, and DL:D—-—"
CD40758 OR gates provide the system de- s
signer with direct implementation of the L B
positive-logic OR function and supplement ¢-L:D' N
the existing family of COS/MOS gates. The "
CD4071, CD4072, and CD4075 types are "T::D‘ .
supplied in 14-lead dual-in-line ceramic pack- PuEl
ages (D and F suffixes), 14-lead dual-in-line T
plastic packages(E suffix).and in chip form Vas
i 9:CS-27603
(H suffix). conons
FUNCTIONAL DIAGRAM
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CD4094B

COS/MOS

8-Stage Shift-and-Store
Bus Register

High-Voltage Types (20-Volt Rating)

The RCA-CD4094B is an 8-stage serial shift
register having a storage latch associsted
with each stage for strobing data from the
wrial input to parallel buffered 34tate out-
puts. The paralle! outputs may be connected
directly to common bus lines. Data is shifted
on positive clock transitions. The data in
esch shift register stage is transferred to the
storage register when the STROBE input is
high. Data in the storage register appears at
the outputs whenever the OUTPUT-ENABLE
signal is high.

Two serial outputs are available for cascad-
ing a number of CD40048 devices. Data is
availsble st the Qg serial output terminal on
positive clock edges to allow for high-speed
operation in cascaded systems in which the
clock rise time is fast. The same serial infor-
mation, available at the Q’g terminal on the
next negative clock edge, provides & means
for cascading CD40948 devices when the
clock rise time is slow.

TRUTH TASLE
o [ Sorial
a vt Owtpvs Ovipun
CLY | ranie | 30000 | Ovm b T o
Ve [] x x |[oc] oc Q7 | NC
I x x {ocloc | nc | o7
v 1 [ x |NC{NC | Q7 | NC
S ' o |ofoni| a7 | ne
S 1 1 1 | v Jons| a7 | NC
N 1 1 [ nclwe | nc | a7
masse ootets w-00 S e Chonee Lome |2
ITERIRNALS 4.5,4. 7,06, @. 1, NC =
imcie 06 - Open Crtur
* A1 the positive clock edge infOrmation in the 7th shiht register
stage 1t tansterred 1o the Bth register sTage and the Og output
FUNCTIONAL DIAGRAM

STROSE voo
oATA ouTPUT EmABLE

cLock o3
o as

® Qr

(3 Qe

K oy
vas s

Tor VIgw

Fig 1 = Terminsl sssignment.
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CD4098B Types

COS/MOS Dual Monostable

Multivibrator
High-Voltage Types (20-Volt Rating)

The RCA-CD4098B dual monostable multi-
vibrator provides stable retriggerable/reset-
table one-shot operation for any fixed-voit-
age timing application.

An external resistor (Rx) and an external
capacitor (Cx) control the timing for the
circuit. Adjustment of Ry and Cx provides
a wide range of output pulse widths from the
Q and Q terminais. The time delay from
trigger input to output transition (trigger
propagation delay) and the time delay from
reset input to output transition (reset pro-
pagation delay) are independent of Ry and
Cx.

Leading-edge-triggering (+TR) and trailing
edge-triggering (—TR) inputs are provided
for triggering from either edge of an input
pulse.

CD4514B

In normal operation the circuit triggers {ex-

tends the output pulse one period) on the
application of each new trigger pulse. For
operation in the non-retriggerable mode, O is
connected to —TR when leading-edge trig-
gering {(+TR) is used or Q is connected to +TR
when trailing-edge triggering (—TR) is used.
The time period (T} for this muitivibrator can
be approximated by: Tx=%RxCx for Cx »
0.01 uF.

COS/MOS 4-Bit Latch/4-to-16

Line Decoders

High-Voltage Types (20-Volt Rating)
CD45148B Output “High" on Select

The RCA-CD45148 and -CD4515B consist
of a 4-bit strobed latch and a 4-to-16-line
decoder. The latches hold the last input data
presented prior to the strobe transition from
1 to 0. Inhibit controi allows all outputs to
be placed at O(CD4514B) or 1(CD4515B)
regardiess of the state of the data or strobe
inputs.

The decode truth table indicates all combi-
nations of data inputs and appropriate se-
lected outputs.

These devices are similar to industry types
MC14514 and MC14515.

The CD4514B and CD45158 types are sup-
plied in 24-lead hermetic dual-in-line ceramic
packages (D and F suffixes), 24-iead dual-in
line plastic packages {E suffix), and in chip
form (H suffix).
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DECODE TRUTH TABLE (Strobe = 1)

JE—
DECODER SELECTED OUTPUT
INPUTS

INHIBIT CD45148 = Logic 1 (High)

D |C|8|AicDa5158 = Logic 0 (Low)
1} ojloto]o SO
0 clofo]1 $1
[ olot1]o 52
0 ojojr ] §3
0 of1]ojo S4
0 of1]o}t S5
0 ojl1]1]0 sé
0 [(AREBRER §?
[} t1|lojo]o S8
0 t1]ojo]1 9
0 1]lo]r}o $10
1] 1{o1] S11
0 1]1]o}o §12
] 1j1]o] §13
0 111]1]o0 S14
0 1|1} §15

All Outputs = 0, CD45148

Yo X XX [ X |an Outputs = 1, cD4B158

X = Don‘t Cere Logic 1 = high Logic 0 = low

Cxr "y
voo
o a]menty
om : LIPY
-1 wONO,

1134 §
2 02
~ral ONOy

e ser L2 LI

X (2}
Vpp* e Yoo
veges Cx2 fxp
B33~ 2623
CD409%88
Functional Diagram
Cu Voo
R, Cylt) cxz

RESET 11} Ry Cy(2)
TR U} RESET(2)
- sTR2)

Qi TR 2}
-1 (1]
Vag [ 12

TOP VIEW

TEAMINALS 1,0.15 ARE

ELECTRICALLY CONNECTED

INTEANALLY
szcs-

TERMINAL ASSIGNMENT

vpo ' 24
vsg 12

oara 1 24
oata?
oatas 224

sTa08E —

gt 23

CD45148, CO45168
FUNCTIONAL DIAGRAM

s reser
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Fig. 14 — Waveforms for setup time and
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DG211

Quad Monolithic SPST CMOS
Analog Switch

The DG211 is a 4channel single pole single throw analog switch which employs CMOS technology to insure low and nearly
constant ON resistance over the entire anaiog signal range. The switch will conduct current in either direction with no offset
voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OF F condition. The ON-OFF state of each
switch is controlled by a driver. With a logic ““0" at'the input to the driver (0 V to 0.8 V) the switch wil! be ON, and a logic
“17 (2.4 V to 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL, CMOS and
certain PMOS circuits. Switch action is break-before-make. Logic inputs can directly connect to op-amp output swings.

PIN CONFIGURATION

Dual-In-Line Package

s
05 %

LOGIC | SWITCH
735 V* (SUBSTRATE)
3 0 ON
(125 V18V 1 OFF

[P s
o
E: Ny

SWITCH OPEN FOR LOGIC “1” INPUT (POSITIVE LOGIC)

TOP VIEW

5-33



T HaARRIS
RF COMMUNICATIONS

HM-6516

2K x 8 CMOS RAM

Description Logic Symbol
The HM-6516 is a CMOS 2048 x 8 Static Random Access Memory. Ex- wee
tremely low power operation is achieved by the use of complementary MOS 1
design techniques. This low power is further enhanced by the use of synch- ;:g
ronous circuit techniques that keep the active (operating) power low, and t—d
also give fast access times. a0 — — 000
Al = = 001
A2 — — 02
The HM-6516 is ideally suited for use in microprocessor based systems. ::1 :g
The byte wide organization simplifies the memory array design, and keeps AS — DOs
operating power down to a minimum because only one device is enabled at :: :g
a time. The address latches allow very simple interfacing to recent genera- AS —
tion microprocessors which employ a multiplexed address/data bus, such as A':::
the 8085. The convenient output enable control also simplifies multiplexed T
bus interfacing by allowing the data outputs to be controlled independant -~
of the chip enable. .
Pinout
TOP VIEW

A Address input
0Q Data Input/Output
T Chip Enable
G Output Enable
w

Write Enable

Functional Diagram

ey pu— .
.
A w—— 7
A et LA
s boverd I ) D
o now 128 MATRIX
™ neGETER oECoOEN
promm— L
o —— [
L G
l I 1058
A A PPN Ano/u;ﬂuu poemrcacem
L] ]
' ]
] ' 000
[ GATED COLUMN hon
DECODER [ 1
3 . ] oo?
' ]
L) ]
ALL LINES POBITIVE LOGIC - 1 " T 2
ACTIVE an \J ) A J A
THAEE STATE BUPFERS " 3
A G — QUTPUT ACTIVE
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Proevery r_% : L LATOND ADORESS
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LM211 Voltage Comparator

General Description

The LM111 and LM211 are voltage comparators
that have input currents nearly a thousand times
lower than devices like the LM106 or LM710.
They are aiso designed to operate over wider
range of supply voltages: from standard +15V op
amp supplies down t0 the single 5V supply used
for IC logic. Their output is compatible with RTL,
DTL and TTL as well as MOS circuits. Further,
they can drive lamps or relays, switching voitages
up to 50V at currents as high as 50 mA. Out-
standing characteristics include:

® Operates from single 5V supply
8 Input current: 150 nA max. over temperature

® Offset current: 20 nA max. over temperature

s Differential input voltage range: +30V
® Power consumption: 135 mW at 15V

Both the inputs and the outputs of the LM111 or
the LM211 can be isolated from system ground,
and the output can drive loads referred to ground,
the positive supply or the negative supply. Offset
batancing and strobe capability are provided and
outputs can be wire OR'ed.
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<
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N a1y
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o o m<
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4P < T
]
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W b 3] i o
o > 408
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an A AN me
4‘.“ ‘.:’
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> 48 [ a1s
an ) a1 4 Litd ::
o>
(1] ms , \l
£ ™S ms an i
ne Sm
$a
<
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Dusi-In-Line Package v GND
NC | e ~ e 14 MC'
GND 2 ==t =13 NC ouTRUT
INPUT 3 > p—12 NC
BALANCE/
eyt 4 - f—1 v STROBE
r— e 10 %C o BALANCE
Vo6 —s ouTPuT
BALANCE/
BALANCE T = ¥ crRose NOTE. P1a & commectod te cam.
TOP VIEW

Note: Pa 6 conmected 1o bentom of pachage.
TOP VIEW
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LM324
Low Power Quad Operational Amplifiers

General Description

The LM124 series consists of four independent, high
gain, internally frequency compensated operational am-
plifiers which were designed specifically to operate from Dusi-in-Line and Fiat Package

a single power supply over a wide range of voltages. OUTPUT S WOUTE™ INPUTA®  GND  WPUTY MPUT)™ OUTWT)
Operation from split power supplies is also possible and
the low power supply current drain is independent of the
magnitude of the power supply voltage.

Connection Diagram

H 13 12 1 W L] §

Application areas include transducer amplifiers, dc gain

blocks and all the conventional op amp circuits which D
now can be more easily implemented in single power
supply systems. For exampie, the LM124 series can be
directly operated off of the standard +5 Vpc power
supply voltage which is used in digital systems and will

easily provide the required interface electronics without l' ]' b4 . ’ s |'
requiring the additional 215 Vpc power supplies. WYPTI meyTi- WeVTI® V' mTI weNTr eVTAVT2?
T VIR

v

i

LM 339 = Dusl-in-Line snd Flat Package

Low Power Low Offset Voltage Quad Compara;ors T L e T T
General Description

The LM139 series consists of four independent
precision voltage comparators with an offset voit- _l
age specification as low as 2 mV max for all four D
comparators. These were designed specifically to I
operate from a single power supply over a wide
range of voltages. Operation from split power
supplies is also possible and the low power supply
current drain is independent of the magnitude of
the power supply vo|u6e. These comparators also R N .
have a unique characteristic in that the input Schematic and Connection Dlagrams
common-mode voltage range includes ground,
even though operated from a single power supply
voitage.

Application areas include limit comparators, simpile
analog to digital converters; pulse, squarewave and
time delay generators; wide range VCO; MOS clock
timers; multivibrators and high voltage digita! logic
gates. The LM139 series was designed to directly
interface with TTL and CMOS. When operated
from both plus and minus power supplies, they
will directly interface with MOS logic— where the
low power drain of the LM339 is a distinct advan-

tage over standard comparators. | E"
- [ ] ache

1 ? ] . ) L]

auTREt? SUTNT Y v WYY WPNTY WYl Wt

—
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LIM383/LM383A 8 Watt Audio Power Amplifier

General Description

The LM383 is a high power amplifier. High
current capability (3.5A) enables the device
to drive low impedance loads with low
distortion. The LM383 is current limited
and thermally protected. High voltage
protection is available {LM383A) which
enables the amplifier to withstand 40V
transients on its supply. The LM383
comes in a 5-pin TO-220 package.

Equivalent Schematic
& ©0 o
HH
« r —o 'obln

Sl A

' H
O O
T -yt

Connection Diagram

TO-220 Plastic Package

—T T s+ wmrvounae
out
o m m— P
O v A\ f————
3
AT T O 2 mveaTinG input
T T > 1 NONINVERTING INPUY
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LM1458
Dual Operational Amplifier/Buffer

general description

The LM1558 and the LM 1458 are general purpose
dual operational amplifiers. The two amplifiers
share a common bias network and power supply

EQUIVALENT CIRCUIT SCHEMATIC

leads. Otherwise, their operation is completely [ I_{ b 2
independent. Features include:

WON INVERTING
e as
= No frequency compensation required emtons me R »
v " e
. . . eyt N ” 15 . ouTPYT
8 Shortcircuit protection e e

& Wide common-mode and differential voltage

ranges __K
oFFsEy O——9
AL

& {ow-power consumption

MR
73

s
) 4
'y
J

® 8.lead TO-5 and 8-lead mini DIP

s No iatch up when input common mode range is

ee

exceeded

Output NC E Vee
Output A E g NC
Offset Output
Adjun 8
nputs A Ottset
8 Adjust B
inputs
VEE A
(TOP VIEW) Vee 51 Inputs 8
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Mc1357 FIGURE 1 — CIRCUIT SCHEMATIC

QUADRATURE DETECTOR INPUT SIGNAL VOLTAGE (mV) 20 12 30O

b3 >
L e V. Jusk 200
A 3 * 0
S0 WA
L b
g
—Owu
>
g b3 $1e
'T 38k
4 0 ’;h }
<
5k
25 :, |
: 4.'.'-' > 35k
4k P4
, 4 | 503
< £ )
$s00 2k 30 J2k 50 1 J25x
1 miq ¥
) ) ) S
? 10 [ "
® A Direct Replacement for the ULN2111A
Typical Performance: -
2 Wates Quiput E: - :?y"“
o ) 2% Distorten ) Ri=20k0
@ Greatly Simplified FM Demodulator Alignment 250 4V Serwitivity (3 dB Lim.) Q=30
Mc1 458 ® Excelient Performance at Vcc = 8.0 Vde
DUAL OPERATIONAL AMPLIFIERS
. . . designed for use as a summing amplifier, integrator, or amplifier G SUFFIX
with operating characteristics as a function of the external feedback METC‘:-s::%:‘(Ace
components.
@ No Frequency Compensation Required
@ Short-Circuit Protection
© Wide Common-Mode and Differential Voltage Ranges
® t{ow-Power Consumption
® No Latch Up
. Vee
® Low Noise Selections Offered — N Suffix (TOP VIEW)
L SUFFIX
CERAMIC PACKAGE
CASE 632
EQUIVALENT CIRCUIT SCHEMATIC TO-116
vee
¥ _rj P2 SUFFIX
v PLASTIC PACKAGE
5 CASE 646
l: » (MC1458,MC 1458C, MC 1458N)
WVERTING )\ mn “n.c 1 "\
whyT Y] -t DUV:U' NC E EVCC
Output A (Z] 3 NC
Lj % Offset E 3 Output
Aa;.m{ 8
i e A @ Ottset
Tos EW' Lon S0 250 0 \nputs {E kS [ AdjustB
—0 A

®
vVee 3
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MC1488

QUAD LINE DRIVER

The MC1488 is a3 monolithic quad line driver designed to inter-
face data terminal squipment with data communications equipment
in conformance with the specifications of EJA Standard No. RS$-232C.

Features:

® Current Limited Output
10 mA typ

® Power-Off Source impedance
300 Ohms min

Simple Slew Rate Control with External Capacitor

Flexible Operating Supply Range
Compatible with All Motorola MDTL and MTTL Logic Families

CIRCUIT SCHEMATIC
{1/4 OF CIRCUIT SHOWN)
veL 14 O
e (]
NS 4912002 1
o——i—9¢ [
INPYT ]E
mwT  O———pl——¢
#INS S 10,13
¥ " — ouTeuY
Yy PWS G0 1100
r 3 h 4

VEE 1 O
PIN CONNECTIONS
-
VEEE v vee
1nput A [Z] input D1
ouvteut A 3] @@ nowt D2
ot 81{2] 11] Output O
input an@ 10} inpur €1
Outsut 8[6] 9] input C2
Gna 7] @Emmt c
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MC1733

DIFFERENTIAL VIDEO AMPLIFIER

.. . a wideband amplifier with differential input and differential out-
put. Gain is fixed at 10, 100, or 400 without externai components
or, with the addition of one external resistor, gain becomes adjustable G2A

from 10 to 400. GAIN SELECT

GiA
GAIN SELECT

® Bandwidth — 120 MHz typical @ Ayg = 10 INPUT 2Q oUTPUT 2
® Rise Time — 2.5 ns typical @ Ayd = 10 G O {top view)
® Propagation Delay Time — 3.6 ns typical @ A4 = 10 GAIN SELECT 618 vee
GAIN SELECT
EQUIVALENT CIRCUIT SCHEMATIC
vee
3Ntk
R
3 24k 24k 10k
TN NPUT 2 INPUT 1
ne N
INPUT 2 O— 1 \—“'—J] G29 GAIN SELECT G2 GAIN SELECT
GAIN SELECT
WPUT 1 K j_] L o o G18 GAIN SELECT :u i
vee ec. (top view)
GAIN ) G1a NC ue
SELECT ) g5 50 50 ouTPUT2 ouTPUT 1
2 T
OUTPUT 2
aam 1500 3ee 590 "
SELECT | Grg v
S\l Vv v Vv vy
{; ,?n.u N%mm 400 '?m
' Veed ‘
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MC12013

TWO-MODULUS PRESCALER

These devices are two-modulus prescalers which will divide by
Sand 6, 8 and 9, and 10 and 11, respectively. A MECL-to-TTL
translator is provided to interface directly with the MC12014
Counter Control Logic. In addition, there is a buffered clock input
and MECL bias voltage source.

LOGIC DIAGRAM
U
i "1l veeo 10 16 [ vee
o E? | 2 e[]? 15 [7] Clock
E2 Q4o o o [V
17" | 88
%—:—53 | -1Je 13 [CJ €1 MECL
g_l_.u I (+) s 12 [] €2 MECL
3
g—t—ES 54._'_0 movee O 6 11 7] €3 MECL
o—+¢c : TTLOutpulE? 103541-"_
s | v 8 9
e | ge O Jes
: to |
a -} ™ | 7
O Translator FT° Veco = pin 1
L Vee = pin 16
VEE = pin 8
+ 10 for one or all
E1 thru ES high
+11 tor all
€1 thru ES low
Tis unused gate inputs low.
TTLES 9 o °|-—‘D Q2 o a3 Qs MECL
TTLES 10 Togote o
Flp TTL
MECLEI 1Y Fiop Trans:
MECLEZ2 12 l_c [—c J‘C € & tator
MECLE1 13
= = Recommended Circuitry Vag
Pull-down resistors recuired on 15 For ac cf:".d Inputs. ?
Pins 2, 3 when not connected VT 4o ssc o= ==014 32%5a
;331000 pF 1 K Ge Qe - TTL
Qut

t0 transiator.
Basic IC Capabrhity + 10/11

® Ciock Input
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MC140948

8-STAGE SHIFT/STORE REGISTER
WITH THREE-STATE OUTPUTS

The MC140948 combines an 8-stage shift register with a dats
lstch for each stage and a three-state output from each latch.
Data is shifted on the positive clock transition and is shifted
from the seventh stage tc two serial outputs. The Qg output data
is for use in high-speed cascaded systems. The Q's output dats is
shifted on the following negative clock transition for use in
low-speed cascaded systems.
Data from each stage of the shift register is latched on the
negative transition of the strobe input. Dats propagates through
the latch while strobe is high.
Outputs of the eight data latches asre controlled by three-state
buffers which are placed in the high-impedance state by 2 logic Low
on Output Enable.
® Three-State Qutputs
® Capable of Driving Two Low-Power TTL Loads, One Low-Power
Schottky TTL Load or Two HTTL Loads Over the Rated
Temperature Range

® input Diode Protection

® Data Latch

® Dual Outputs for Data Out on Both Positive and Negative Clock
Transitions

¢ Useful for Serial-to-Paraliel Data Conversion

® Three-State Bus Compatibie

® Pin-for-Pin Compatible with CD4094B

S —
1 =3 Strobe Voo te
2 Dets OE:‘::: =214
3 =] Clock 0s foe
acy Qt 06 (o1
sy Q Q7 g2
[ § == N k] a8 o
7 04 Qs oo
s vss as e
Output Parsiiel Outputs Serial Outputs
Clock Enable | Strobe | Dets a1 oy Qg* Q's
v 0 X X 3s 3s Q7 No Chy.
5 0 X X 3s 3s No Chg. Q7
e 1 0 X No Chg. | No Chg. Q7 No Chg.
va 1 1 0 [ Qy-1 Q7 No Chg.
Ve 1 1 1 1 Op-1 Q7 No Chy.
A 1 1 1 NoChg. | NoCng. | NoChe. Q7
35 = Three-Stete
X = Don’t Care
*At the positive clock sdge, information in the 7th shift register stage is traneferred to
Q8 and Qg
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Serisl
Dats in

Output
Enable

Clock

Strobe

BLOCK DIAGRAM

Register Stege 1 Leteh 1 3 Stete Buffer ¢
lcagg. Tiock -' Euou —: r VDD-=
] !
| ' | l
| | 1 4 Q
| 3 ! T Ok
| Clock Civek ] trobe ! !
S ] ORI [ T S ———
2 et
Register Stage 2 Latch 2 n 3-State Buffer 2 — 8 Q2
(. _ i
Aegister Stage 3 = Lateh 3 | ] 3-State Buffer 3 l— 8 Q3
kL _ |
Register Stage 4 1 Lotch 4 || 3-State Buffer 4 —7 Qe
C ]
Register Stage 5 - Latch 8 | J3-State Qutter 5 14 QS
L] bt
Register Stage 6 = Latch & | ] 3-State Buffer & —13 as
7 ped
Register Stage 7 Latch 7 i 3-State Butter 7 — 12 Q7

B

3-Swte Buffer 8

Strobe

]

Clack

Input Protection Diodes

DYNAMIC TIMING DIAGRAM

10 o's
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50% 50% l
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MC145156

SERIAL INPUT PLL FREQUENCY SYNTHESIZER

The MC145156 is one of a family of LS| PLL frequency synthesizer
parts from Motorola CMOS. The family includes devices having serial,
parallel and 4-bit data bus programmable inputs. Options include single-
or dual-modulus capability, transmit/receive offsets, choice of phase
detector types and choice of reference divider integer values.

The MC145156 is programmed by a clocked, serial input, 19-bit data
stream. The device features consist of a reference oscillator, selectable-
reference divider, digital-phase detector, 10-bit programmable divide-
by-N counter, 7-bit programmable + A counter and the necessary shift
register and latch circuitry for accepting the serial input data. When
combined with a loop filter and VCO, the MC145156 can provide all the
remaining functions for a PLL frequency synthesizer operating up to the
device’s frequency limit. For higher VCO frequency operation, a down
mixer or a8 dual modulus prescaler can be used between the VCO and
MC145156.
® General Purpose Applications —

CATV TV Tuning
AM/FM Radios  Scanning Receivers
Two-Way Radios Amateur Radio

CMOS LSI

(LOW-POWER COMPLEMENTARY MOS)

SERIAL INPUT PLL
FREQUENCY SYNTHESIZER

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 72901 CASE 73802

PIN ASSIGNMENT

® Low Power Drain s
@ 3.0 to 9.0 Vdc Supply Range RAICT 20EDRAQ
® >30 MHz Typical Input Capability @ 5 Vdc n:z:; 19FD05Cin
® 8 User Selectable Reference Divider Values — 8, 64, 128, 256, Ve 18F=0SCout
640, 1000, 1024, 2048 ¢RCI4 17 REFout
@ On- or Off-Chip Reference Osciliator Operation with Buffered Output Vpo— g :(55 zTest
® Lock Detect Signal P?/outz ; o ::xf
e ss
® Two Open-Drain Swnch Output's Mod ControlC 8 13 0 Enable
® Dual Modulus/Serial Programming o9 12=Data
@ +N Range = 310 1023 fin—10 1 F= Clock
® "Linearized” Digital Phase Detector Enhances Transfer Function
Linearity
® Two Error Signal Options —
Single Ended (Three-State) 5 VoD
Double Ended RA20—»{2 - 7'°
RAlo—» 1 12 x 8 ROM Reference Decoder - ‘TG"VSS
RAQO—™ <«—oTest
I EEEEEREERR’
Lock
oscinu[‘_‘g.g'— «2 | 12-Bit + R Counter Dok LD
0SCourole——4 :
Control fala] Phase
F‘E’:out"Jl‘Q'— r Logic fR_. Deticxor —§oPD°u1
Modulus _8 v
Control ] ‘
| Phase ——:ioév
fin 10 7-Bit + A Counter > 10-Bit +~ N Counter Oeteector 'T;° oR
SW2
YD VWA I EEEERE EEEEEEEE! >
Enableo 2 [ tach Latch Latch  —osw1
| EEEERE) I EEEEEEEEE! ’32
12 ] ] . -Bi
Datao-* "1 7-Bit Shift Register 10-Bit Shift Register r ReSn‘sf{er
Clockc”
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MM74C02 Quad 2-Input NOR Gate

MM54C02/MM74C02

These logic gates employ complementary MOS (CMOS) Vee
to achleve wide power supply operating range, low pe gz ey

power consumption, high noise immunity and symmetric
controlled rise and fall times. With features such as this
the 54C/74C logic family is close to ideal for use in digital

systems.
All Inputs are protected irom damage due to static dis- h o ladsls Gl;
charge by diode clamps to Vcc and GND. ToP vIEW

MM74C14 Hex Schmitt Trigger

The MM54C14/MM74C14 Hex Schmitt Trigger is a mono-
lithic complementary MOS (CMOS) integrated circuit
constructed with N and P<channel enhancement tran-
sistors. The positive and negative going threshoid volt-
ages, Vr, and Vy_, show low variation with respect to
temperature (typ. 0.0005V/°C at V¢ = 10V), and hystere-
sis, Vi, —Vy_ > 0.2V¢¢ is guaranteed.

All inputs are protected from damage due to static dis-
charge by diode clamps to V¢ and GND.

Vee
Ill 13 12 1" 10 9
A\ A\ —{
1 2 3 4 5 ]

TOP VIEW
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MM74C373
Octal Latch

General Description

The MMS4C373/MM74C373, MM54C374/MM74C374 are
integrated, complementary MOS (CMOS), 8-bit storage
elements with TRI-STATE® outputs. These outputs have
been specially designed to drive highly capacitive loads,
such as one might find when driving a bus, and to have
a fan-out of 1 when driving standard TTL. When a high
logic level is applied to the OUTPUT DISABLE input, all
outputs go to a high impedance state, regardiess of
what signals are present at the other inputs and the
state of the storage elements.

The MM54C373¥MM74C373 is an 8-bit latch. When LATCH
ENABLE is high, the Q outputs will follow the D inputs.
When LATCH ENABLE goes low, data at the D inputs,
which meets the set-up and hold time requirements, wil)
be retained at the outputs until LATCH ENABLE returns
high again.

Connection Diagram

g

o

ar

11 [ATCH
ENABLE

TOP VIEW
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NE-SA594
VACUUM FLUORESCENT DISPLAY DRIVER

N, F PACKAGE
DESCRIPTION ] )
The NE/SA594 is a display driver interface
for vacuum fluorescent displays. The device w2 (7] [17] our 2
is comprised of 8 drivers and a biaa network w33 E T3
and is capable of driving the digits and/or wel? 7] oura
segments of m fluorescent SASM
di‘%l““ ost vacuum fluoresce ws E -/ E ars
[] 3] T

The inputs are designed to be compatible [ ] o e
with TTL, DTL, NMOS, PMOS or CMOS out- w7 7] 3] a7
put circuitry. ws 7] 1) outs
There is an active pull-down circuit on each @o |9 ojve
output so that display ghosting is minimized
and no external components are required for
most fluorescent display applications.

x8 —— VCC

o AAA
VWA
2

P
'

07

1 ‘ —O GNO
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NE-5534
SINGLE AND DUAL LOW NOISE OPERATIONAL AMPLIFIER

DESCRIPTION

The 5533/5534 are dual and single high-
pertormance low noise operational amplifi-
ers. Compared to other operational amplifi-
ers, such as TLO83, they show better noise
performance, improved output drive capa-
bility and considerably higher small-signal

and power bandwidths. D,N,FE PACKAGE

This makes the devices especially suitable sauance [7] 7] SALance/

for application in high quality and profes- INVERTING compensaTION
sional audio equipment, in instrumentation meyr L2 —>_LZ] ve

and control circuits and telephone channel "°"'""'.'.::.‘,$ 3 - (6] oureur
amplifiers. The op amps are internally com- v-[a [5] coupensation

pensated for gain equal to, or higher than,
three. The frequency response can be op-
timized with an external compensation ca-
pacitor for various applications (unity gain
amplifier, capacitive load, slew-rate, low
overshoot, etc.)

EQUIVALENT SCHEMATIC

.[ ‘L

AN

W
AAA

AA
W
AAA

<

L, n -

VWA~
AA
i
T
W

4..141[ FAN

A
W

T
X

AA

k.
A LT

PAN

AAA

—i

P
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SN74LS00

SN74LS04

Tﬁ

i

B B b
alEialle

1

e 13 L)
W A 2 IV om0

el
HLd

QUADRUPLE 2-INPUT
POSITIVE-NAND BUFFERS

Y =AB

SN74LS42

4-LINE-TO-10-LINE DECODERS (1-OF-10)

description

5-50

These monolithic decimal decoders consist of eight
inverters and ten four-input NAND gates. The invert-
ers are connected in pairs to make BCD input data
available for decoding by the NAND gates. Full
decoding of valid input logic ensures that all cutputs
remain off for all invalid input conditions.

The ‘42A, 'L42, and 'LS42 BCD-to-decimal decoders,

"

Nellsiinilaki
A Y M XY 0N

HEX INVERTERS

SN74LS08
Ininioiotoioinl

o] o
| E

jj?

|-

QUADRUPLE 2-INPUT
POSITIVE-AND GATES

Y= AB

SN74LS827 SN74LS32
nioninioioin! ininininininin]
| RN
" 7:|p:; 1-::00: e OJAD:LP:E 2:'0;1’ o
POSITIVE-NOR GATES POSITIVE-OR GATES
¥ = A+8+C Y= A+B
v|c° : I.l I‘; :; n . ;

=

0t 234856788

0 1 3 4 5 6, GND
N
OUTPUTS
positive logic: see f: table

the "43A and ‘L43 excess-3-to-decimal decoders, and
the ‘44A and 'L44 excess-3-gray-to-decimal decoders feature inputs and outputs that are compatible for use with most

TTL and other saturated low-level logic circuits. D-c noise margins are typically one volt.

ALL TYPES
DECIMAL OUTPUT

4

IXITIIIIIIITIIIIIXITIIC|O
IFIXIIXTIIT T IIIITIXIICI|=
T IXITITIIT I T II[XTICIIN
IXIIIIITIIXIIIIXCOIIINW
ITXTIIIIZT T ITITIjrTIIX

IIXITXIIIITIIXICIIIIIN

ZIIXTIXIIXITIIXICrIITIIII|C
X ITXITITIIIZTITCArITIIZTTIIX|~
T IXTITII|TFIXIIITIII X
IXTIIXIIIIFIITIITIIII|S
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SN74LS74N

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

2
A 3 2¢x 2PA N M

FUNCTION TABLE L LIS SIS
INPUTS OUTPUTS l_ "
PRESET CLEAR CLOCK D | @ @ pox
L H x x| H L R sa
H L x x| L w per
L L X X |H ome L2
H H t H H L 1 Hiakiakiniislinkl
H H 1 L L Y] 1 M Icx () » aND
H H L x|aqy Qg

‘90A, ‘L90, ‘LSS0 "90A, "L90, ‘LSS0
8CD COUNT SEQUENCE SILOUINARY {8-2)
(See Notw A} (Ses Nowe B)

r OUTPUT OUTPUT
COUNT Qp Oc Og Oa counT Oa Op Oc Oy
SN74190 Mo v ¢ L b o |L ¢t L ¢
1 L L LoH 1 [ .
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTER M P 2 (LU owt
d L 3 L L HH 3 Lt WoH
escription 4 Lo oLt ) LMoL L
5 L R L W s |w L Lo
Each of these monolithic counters contains four 6 LoH R 6 H L L M
master-slave  flip-flops and additional gating to ? L W HH 7 |MoLoWoL
provide a divide-by-two countsr and a three-stage 8 HoLoLoL 8 H L H ™
9 |H L L H 9 |H H L L

binary counter for which the count cycle length is
divide-by-five for the ‘90A, ‘LS80, and °LS90,
divide-by-six for the °‘92A and 'LS92, and

‘S0A, °L90, 'LS90
RESET/COUNT FUNCTION TABLE

divide-by-eight for the ‘93A, ‘L93, and ‘LS83.

All of these counters have a gated zero reset and the
‘G0A, ‘L90, and ‘LS90 also have gated set-to-nine
inputs for use in BCD nine’s compiement
applications.

RESET INPUTS ouTPUT
Rot1) Aoz Pei1i Reiz)| Op Oc O Oa
LG x L L C L

I A
x x ] HlHW L L H
X L X L COUNT
L x L x COUNT
L x X L COUNT
X L L X COUNT

To use their maximum count length (decade, divide-
by-twelve, or four-bit binary) of these counters, the B

count pulses are applied to input A and the outputs
are as described in the appropriate function table. A
symmetrical divide-by-ten count can be obtained

. . . NOTES: A, O t Q, is connected to input B for B8COD count
input is connected to the Qa output. The input oTES . uteut SA

Output Qp is connected 10 input A for bi-quinary
count.

. Output Qp is connected to input B.

. H = high level, L = low level, X = irrelevant

from the °‘90A, ‘L90, or ‘LSS0 counters by
connecting the Qp output to the A input and

applying the input count to the B input which gives a
divide-by-ten square wave at output Qa.

positive logic: e function tables
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SN74L8122

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

FUNCTION TABLE
INPUTS OUTPUTS
cLEAR[A1 A2 8y 82{ 0 O
¥ x X x x|uv H
x M H X X)L M
x X x L x|t H
X X X X L]jL W
W lLxtnin v
N Lox oWt
H x Lt Hin v
W lx emtjn U
“ H s HHIN Y
H VL e RN v NOTES: 1. An external timing capscitor
" L HHHIN YU may be connected betwesn
t L x M K|N W Coxt 300 Rgyt/Coxy (POsitivEl.
4 X L W Wi U 2. For sccurate repeatsbie pulee

widths, connect sn sxternal

ul jolln wliw{]e j

BeflaDeDaligilipl
Al A m1 R an a0

SNB4122 (4, W) SN74122 (), N)
SNBALIZZ 4, T)  SN74L122 {4, N)
SNBALS122 (J, W) SN74LS122 (J, N}
22...Rjp = 10 k2 NOM
‘L122... Rine = 20 k2 NOM
‘L8122.. .Rjng = 10 K52 NOM

resistor between Ry t/Coxt
nd Vo with Ring
open-circuited.

SN74LS138
DECODER/DEMULIPLEXER

description
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These Schottky-clamped TTL MSI circuits are
designed to be used in high-performance memory-
decoding or data-routing applications requiring very
short propagation delay times. In high-performance
memory systems these decoders can be used to
minimize the effects of system decoding. When
employed with high-speed memories utilizing a fast-
enable circuit the delay times of these decoders and
the enable time of the memory are usually less than
the typical access time of the memory This means
that the effective system delay introduced by the
Schottky-clamped system decoder is negligible.

The ‘LS138 and 'S138 decode one-of-eight lines
dependent on the conditions at the three binary
ssiect inputs and the three enable inputs. Two
active-low and one active-high enable inputs reduce
the need for external gates or inverters when
expanding. A 24-line decoder can be implemented
without external inverters and a 32line decoder
requires only one inverter. An enable input can be
used as a data input for demultiplexing applications.

SELECT OATA QUTRUTS

ENABLE N, r__./\_—-—\
2 7a 28 M/av0  2vY 2v2  2¥3

vee

wllslwlopulinijel]d

G A v

vi

e

A [ ] Yo hAl Y2 v3

T 137 Y 1T 1
sHaaflanisisflrgte
1G 1A 18 ¥ i A 13
enasLe \— —/

SELECT DATA OUTPUTS

positive logic:' see function tabie

"L$138, 'S138
/L5138, '5138 FUNCTION TABLE
INPUTS
OUTPUTS
'ﬁ}-‘é’@ ENABLE | SELECT
G1 G2°|C B A YO Y1 Y2 Y3 Y4 Y5 V6 Y7
- 14)
¥
ol = X H |X X X|H HHHHHHH
o ﬁD,"_!)n L X |{Xx X X{H H HHHHHH
wuTS GIA
i - W Ll L L HHHHHHH
3 MW LIt L HlH LW HHHHH
> DATA
= 'u"oustHLLHLHHLHHHHH
. H LIt H H|H HHLHHHH
Al
Aty = 0%vs W oLin L tlm L HHH
SELECT J g 2 - vel HLHLHHHHHHLHH
INUTS HLHHLHMHHHHLH
. [ 2 v H L IW H H|H HHHHHHKL
14

*G2 = G2A + G28

H = high level, L = tow level, X = irrelevant
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SN74165
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

¢ Complementary Qutputs
e Direct Overriding Load {Data) Inputs

(TOP VIEW!

o Gated Clock Inputs
® Parallel-to-Serial Data Conversion

TYPICAL MAXIMUM TYPICAL
TYPE CLOCK FREQUENCY POWER DISSIPATION
165 26 MHz 210 mw
‘LS165 35 MHz 105 mw
description

The ‘165 and ‘LS165 are B-bit serial shift registers
that shift the data in the direction of Q5 toward
Qy when clocked. Parallel-in access to each stage is
made available by eight individual direct data inputs

FARATLEC WO
cock TR semiaLouTeut
Voc WHBITD C 8 A T oM

Wiiwjulinjipin|jwifs

Tk 0 C A SERIA
1NHISIT ~
Yoao' W
L €+ a6 w b
LT T
IR IR IR R IRANE
ST Cloek TUT GN

positive logic: sse description

that are enabled by a low level at the shift/load
input. These registers also feature gated clock inputs
and complementary outputs from the eighth bit. All
inputs are diode-clamped to minimize
transmission-line effects, thereby simplifying system
design.

Clocking is accomplished through a 2-input positiveNOR gate, permitting one input to be used as a clock-inhibit
function, Holding either of the clock inputs high inhibits clocking and holding either clock input low with the
shift/load input high enables the other clock input. The clock-inhibit input should be changed to the high level only
while the clock input is high. Parallel loading is inhibited as long as the shift/load input is high. Data at the parallel
inputs are loaded directly into the register on a high-to-low transition of the shift/load input independently of the levels

of the clock, clock inhibit, or serial inputs.

FUNCTION TABLE
INP! INT Al
SHIFT/ [ CLOCK — PARALLEL OU:::T: o
CLOCK| SERIAL, ay
LOAD {INHIBIT A...H Qa Qg
L X X X a...h ] b h
H L L X X Qap Qg Qno
H L t H X H  Qan| Qgn
H L t L x t  Qan| Qga
H H X X X Qap Qgo Qno
‘LS165
EQUIVALENT OF EACH INPUT [TYPICAL OF BOTH OUTPUTS
Vee . imonow] &
INPUT: E» -
ouTeuT

Clock, clock inhibit: Req = 17 kN NOM
Porsilel inguts,

sorial ingut: Mgg = 24 kT NOM

Shift/ioed: Reg = 5.7 K NOM
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5-54

functional block diagram

/ A 1 ] <
fon [ fon
g PRESET
‘ o rpex rgpex
MRAL 190 &a & &
et . - g
CLEAR CLEAR CLEAR
T
1080
@
aocx
aock e
w—t

typical shift, load, and inhibit sequences

tuock

|

CLOTK sessl T

AL T

SFTLDAD

7

DaYA
I
L]
L

L ) -4 -t} -1 1

[ -1
owmran [ ropmen I navan IENO v IS B
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SN741LS168A
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS
Programmable Look-Ahead Up/Down (TOP VIEW)
Binary/Decade Counters
o Fully Synchronous Operation for Counting oL P—
and Programming CARRY /e A ENABLE
. vee ourrur f Qa [ Qc [ T LoAD
e Internal Look-Ahead for Fast Counting Inl Iul |u| |u| |u| |n| |n| It[
e Carry Output for n-Bit Cascading I I [ I r
¢ Fully independent Clock Circuit e OQa  Op O Op ENME
ouTPuT
UP/OOWN LDAD
ENASLE
ey | T R
TYre COUNTING |COUNTING m;?:::ou l l T
ur DOWN 1 I ENEIBREIBL] ] ? s
‘LS168A, ‘LS160A | 35MHz 35 MHz 100 mW ut o A 0 3 0 nu;nu GNO
FS168, °S160 70 MHz 55 MHz 500 mW DATA wPUTS
positive logic: e description
description

Thess synchronous presettable counters feature an internal carry look-ahead for cascading in high-speed counting
applications. The ‘LS168A and 'S168 are decade countsrs and the ‘LS169A and ‘S169 are 4-bit binary counters.
Synchronous operation is provided by having all flip-flops clocked simultaneously so that the outputs change
coincident with each other when so instructed by the count-enable inputs and internal gating. This mode of operation
helps eliminate the output counting spikes that are normally associated with asynchronous (rippleciock) counters. A
buffered clock input triggers the four master-slave flip-flops on the rising (positive-going) edge of the ciock waveform.

These counters are fully programmable; that is, the outputs may each be preset to sither level. The load input circuitry
allows loading with the carry-enable output of cascaded counters. As loading is synchronous, setting up a low level at
the load input disables the counter and causes the outputs to agree with the data inputs after the next clock puise.

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable
inputs (F and T) must be low to count. The direction of the count is determined by the level of the up/down input.
When the input is high, the counter counts up; when low, it counts down. Input T is fed forward to enable the carry
output. The carry output thus enabled will produce s low-level output pulse with a duration approximately equal to the
high portion of the Qa output when counting up and approximately equal to the low portion of the Qa output when
counting down. This low-level overflow carry pulse can be used to enable successive cascaded stages. Transitions at the
enable P or T inputs are allowed regardiess of the level of the clock input. All inputs are diode-clamped to minimize
twansmission-line effects,

These counters feature a fully independent clock circuit. Changes at control inputs (enable P, enable ?, load, up/down)
that will modify the operating mode have no effect until clocking occurs. The function of the counter (whether
enabied, disabled, loading, or counting) will be dictated solely by the conditions mesting the stable setup and hold times.
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SN74LS244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

5-56

These octal buffers and line drivers are designed
specifically to improve both the performance and
density of thresstate memory address drivers, clock
drivers, snd bus-oriented receivers and transmitters.
The designer has a choice of selected combinations of
inverting and noninverting outputs, symmetrical G
(active-low output control) inputs, snd compie-
mentary G and G inputs. These devices featurs high
fan-out, improved fan-in, and 400-mV noise-margin.
The SN74LS’ and SN74S° can be used to drive
terminated lines down to 133 ohms,

Vec 3 1 a4 2 A3 Y3 a2 Ve am
sollwljwl lol jw] In| inv]l ol j2| in

Y VWY
NS
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SN74L5245

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

description

These octal bus transcsivers are designed for asynchronous two-way communication between data buses. The control

function implementation minimizes external timing requirements.

The device aliows data transmission from the A bus to the 8 bus or from the B bus to the A bus depending upon the
togic level at the direction control (DIR) input. The enable input (G) can be used to disable the device 30 that the buses

are affectively isolated.

o,
z £ £ £

1 2 3 imiimi] 7 S| 1w

oM A A R I -0

positive logic: 98 function table

SN7418373, SN74LS374

OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

FUNCTION TABLE
DIRECTION
m:“ CONTROL OPERATION
DIR
L L B dats to Abus
L H Adste to B bus
H x Isolation

M = high levei, L = tow level, X = irrelevant

logic: see function table

S "N LN 3
L s e e s runcrloo'c‘::,:u .
UTRY W w » n n = - L] - FUWT“LE
GONTROL
OouUTPUT ENASLE OUTPUT
CONTROL e o | outeut contmoL | CHO€X O | oureur
logic: ses function table L " H n L * W H
L ] L L L t L L
L L X Qg L L x Qo
H X X Z M X X 2

These 8-bit registers festure totem-pole threestate outputs designed specifically for driving highly-capacitive or
relatively jow-impedance loads. The high-impedance third state and increased high-logic-level drive provide these
registers with the capability of being connected directly to and driving the bus lines in a bus-organized system without
need for interface or pull-up components. They are particularly attractive for implementing butfer registers, 1/0 ports,

bidirectional bus drivers, and working registers.

The eight latches of the ‘LS373 and "S373 are transparent D-type latches meaning that while the enable (G} is high the
Q outputs will follow the data (D) inputs. When the enable is taken low the output will be latched at the level of the

data that was setup.
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SAY-1
Super High Level (+23 dBm LO)
DOUBLE-BALANCED MIXERS

SAY SERIES

DESCRIPTION — High-level RF input capability coupled CONNECTIONS

with ultra-low distortion, octaves of bandwidth, and reason- TOP VIEW

ably good conversion loss make the SAY series obvious W"—"—\ Letter M over pin 2
choices for applications in ECM receivers, spectrum analyz- Blue bead pin 1
ars, and field radios.

Housed in a miniature RFI shielded metal enclosure, these "/
tiny units occupy a volume of only 0.128 cubic inches. The
SAY series mixers are constructed to meet the require-
ments of MIL-M-28837/1A. Internally every unit is encap- ’

sulated with silicone rubber in order to withstand high 13§81 )
shock, vibration, and acceleration environments. e o o :
These mixers offer two-tone, third order intermodulation (2 4 6 8 ) T
products that are typically 70 dB below the desired IF level BOTTOM VIEW

(each tone is set at 0 dBm and the LO drive is at +23 dBm).
The 1 dB conversion compression point occurs at an RF
tevel of +20 dBm.

L R Mode! Ne -1
s 1 2
-11
10 3
i *
3
7 2 Ground 2,5,6,7
= — Case Ground | 2,5,6,7
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SBL-1
Standard Level (+7 dBm LO)

DOUBLE-BALANCED MIXERS

SBL SERIES

CONNECTIONS

LETTER M OVER PIN 2
Q(BLUE BEAD PIN 1 SBL-1X ONLY)

]

TOP VIEW
1 3 5 7| o
(-] o o o
o ° (-] -]
2 4 8§ 8 | =
BOTTOM VIEW
PIN LAYOUT
Fig. 1 | Fig. 2 |
Mode! No. -1 -1X
s ¢ é o ke R
3 3 IF 3.4 i
Ground 2567 | 256.7
M ;Y Case Ground — 25867
g NOTE: PINS 3 AND 4 MUST BE
2 CONNECTED TOGETHER
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SRA-1

Standard Level (+7dBm LO)
DOUBLE-BALANCED MIXERS

SRA SERIES

DESCRIPTION — Having a volume of only .128 cu.
inches, the SRA series covers a very broad frequency range
from 500 Hz to 2000 MHz. These rugged units provide
low conversion loss, 6 dB, high isolation, 40 dB, and
exceptional unit to unit matched performance.

Packaged within an RFI shielded metal enclosure and
hermetically sealed header, these high performance
units have their pins oriented on a 0.2 inch grid.

Only well matched hot-carrier diodes and ruggedly
constructed transmission line transformers are used.
internally, every component is bonded to the header
and case with silicone rubber to provide super reliable
protection against shock, vibration and acceleration.

TLO72

7

CONNECTIONS
TOP VIEW '

Letter M over pin 2
MCL Blue bead pin 1

r1 35 7
VOOOO
l2 46 8) /M
BOTTOM VIEW

PIN LAYOUT
1 ig. 1
E 5 & 3 Model No. .1
1.1
-3
S—O «1TX
s ‘ 2 :
2 IF 34
SCHEMATIC FOR FiG. 1,2, 3 AND 4 S ound | 2327

LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

description

Vogs O

]

.
-

WVERTING
L 'i8

OFFSET MULL i) O — =@

.

OFPRET MUALICOMP iai) O— —1

ot

aalill
. ¢ ¥

]
'
1]
'
v .
N
& é
osrery Ll
ALL €= 12 oF ON TLE71, TASTL TLOTS. AND TLE7S ONLY.
- - COMPONENT VALUES SHOWY ARE NOWIMAL

The JFET-input operational amplifiers of the TLO71 series are designed as low-noise versions of the TLO81 series
amplifiers with low input bias and offset currents and fast slew rate. The low harmonic distortion and low noise make
the TLO71 series ideally suited as amplifiers for high-fidelity and audio preamplifier applications. Each amplifier
features JFET-inputs (for high input impedance) coupled with bipolar output stages all integrated on a single

monolithic chip.
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1ca4
Phase/Frequency Detector

GENERAL DESCRIPTION — The 11C44 contains a Phase/Frequency Detector, a Phase Detector,
a Charge Pump, and an Amplifier The Phase/Frequency Detector accepts TTL signals representing
a Reference Frequency (RF) and a Variable Frequency (VF), compares the relative timing of their
negative going transitions, and generates either an UP (U1) or a DOWN (D1)signal whose duration
is equal to the RF-VF timing difference. When the RF and VF signals have the same frequency, the
Phase Detector outputs U2 and D2 provide binary signals whose duty cycles are proportional to the
phase angle between RF and VF. The Charge Pump can be driven from U1 and D1 or U2 and D2,
and has three possible output states representing CHARGE, DISCHARGE, and HOLD instructions
when applied to an integrator. The Amplifier is a Darlington transistor with grounded emitter and
uncommitted collector and base. The 11C44 thus contains several of the functional elements used
in phase-locked loop applications.

FUNCTIONS

RF — Reference Frequency Input PU, PD — Charge Pump Inputs
VF — Variable Frequency Input UF, DF — Charge Pump Outputs
U1, D1 — Phase/Frequency Detector Outputs A — Ampilifier Input

U2, D2 — Phase Detector Outputs B — Amplifier Qutput

LOGIC DIAGRAM AND SCHEMATIC

[— PHASE /FREQUENCY DETECTOR -l [— CHARGE PUMP -

LOGIC SYMBOL

Ul p—13
1 — RF D1 =2
3= vr u2 P12
D2 p—6
a— Py uF f—s
11— PD oF p—10

Ve =Pin 14
GND =Pin 7
1

RF
1 ——

=

N

Soene

PHASE DETECTOR |

AMPLIFIER
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ENHANCED PROGRAMMABLE COMMUNICATIONS INTERFACE (EPCI)

DESCRIPTION

The Signetics 2661 EPCI is a universal
synchronous/asynchronous data communi-
cations controlle. chip that is an enhanced
pin compatible version of the 2651. It inter-
taces directly to most 8-bit microprocessors
and may be used in a polled or interrupt
driven system environment. The 2661 ac-
cepts programmed instructions from the
microprocessor while supporting many
serial data communications disciplines—
synchronous and asynchronous—in the full
or half-duplex mode. Special support for
BISYNC is provided.

The EPCI serializes parallel data characters
received from the microprocessor for trans-
mission. Simultaneously, it can receive
serial data and convert it into parallel data
characters for input to the microcomputer.

The 2661 contains a baud rate generator
which can be programmed to either accept
an external clock or to generate internal
transmit or receive clocks. Sixteen different
baud rates can be selected under program
control when operating in the internal clock
mode. Each version of the EPCI (-1, -2, -3)

Tic/xsvc [9]

PIN DESIGNATION

2661

o2 (0]
o3 [Z]
a0 [3]
ano [4]
s [5]
os €]
oe [7]
o7 (2]

ay [i0]
& [
%o [
Rw [13

DY [13]

27] oo

[76] vee

25] RxT/BKDET
[24] DTR

23] ATS

22) SR

[21] Reser
[20] sRcLk
[19] a0

[18] TxEMT/DSCHG
[17] evs

[16] oco

[15] TRDY

has a different set of baud rates.

The EPC! is constructed using Signetics
n-channel silicon gate depletion load tech:
noloqy and is packaged in a 28-pin DIP.
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PIN NO. SYMBOL NAME AND FUNCTION TYPE
27,281,

2.5-8 Do-D7 8-bit data bus 170
21 RESET Reset |

12,10 Ap-Ay Internal register select lines |
13 R/W Read or write command [
1 CE Chip enable input 1
22 DSR Data set ready |
24 DTR Data terminal ready o}
23 RTS Request to send [¢]
17 CTs Clear to send [
16 DCD Data carrier detected |
18 TXEMT/DSCHG | Transmitter empty or data set change o
9 TxC/XSYNC Transmitter clock/external SYNC 170
25 RxC/BKDET Receiver clock/break detect 170
19 TxD Transmitter data o}
3 RxD Receiver data |
15 TxRDY Transmitter ready [¢)
14 RxRDY Receiver ready o]
20 BRCLK Baud rate generator clock |
26 vee +5V supply |
4 GND Ground |

SYN/DLE CONTROL

OATA BUS DATA BUS
0g-07 SUFFER SYN 1 REGISTER
;x:::‘\z. N SYN 2 REGISTER
OLE REGISTER
OPERATION CONTROL
RESET @n
0 on MODE 1
. (L) MODE 2 TEn - TG
™ 0y
1] DATA
- 4 _‘_:____._>d STATUS AEGISTER HOLDING REGISTER
TRANSMIT an__ L wo
SHIFT REGISTER
BACLK @)
SAUD RATE ‘ t
o GENERATOR
L7 — 'AND [ AT
CLOCK CONTROL RECEWVER fo————>-
IGT/ax0EY .‘ﬂ‘__——
RECEIVE DATA
MOLDING REGISTER
@) RECEVE L) L]
| ————
-] - SHIFY REGISTER
s Y »d
[14d L MODEM
CONTROL
an

08

(2%} Yee
g —

- o
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2716
16K (2K x 8) UV ERASABLE PROM

s Fast Access Time a Pin Compatible to Intel® 2732 EPROM
— 350 ns Max. 2716-1
— 390 ns Max. 2716-2
— 450 ns Max. 2716
— 650 ns Max. 2716-6

= Simple Programming Requirements
— Single Location Programming
— Programs with One 50 ms Puise

Single + 5V Power Suppl
= Single + ower Supply s Inputs and Outputs TTL Compatible

s Low Power Dissipation during Read and Program

— 525 mW Max. Active Power :
— 132 mW Max. Standby Power s Completely Static

The Intel® 2716 is a 16,384-bit uitraviolet erasable and electrically programmable read-only memory (EPROM). The 2716
operates from a single 5-volt power supply, has a static standby mode, and features fast single address location program-
ming.

The 2716, with its single 5-volt supply and with an access time up to 350 ns, is ideal for use with the newer high performance
+5V microprocessors such as Intel’s 8085 and 8086. The 2716 is also the first EPROM with a static standby mode which
reduces the power dissipation without increasing access time. The maximum active power dissipation is 525 mW while the
maximum standby power dissipation is only 132 mW, a 76% savings.

PIN CONFIGURATION MODE SELECTION
t
2716 2732
b vee PINS Cimam of Ve | Voo | ouTRUTS
nba (L1 ] (20} 21 {24) 1911, 1317
* mMoOE
204
2D vee ]
2D 5t Resd viL Vi *5 H .5 i Oout
1whaw Swendoy Vin i Don't Care 6 | 8 wgh 2
wpee Progrem Pused V10 Vi | Vim .28 .5 Oin
17307 Program Verity ViL t ViL +25 .5 OguTt
:: E g: Program inhint Vi I Vin | 2 o5 en 2
wfos
2o BLOCK DIAGRAM
tReter to 2732 vataoutUTS
veg o———e Op vy
data sheet for N e __.T?_.__
specifications vor o——— ] I 1 I l T I
L]
=13 OUTPUT ENABLE
CEPGM CHIP ENABLE AND
PIN NAMES zR0g Locic OuTRUT BubsEis
—] N _—
Ag- A1 | ADDAESSES —t 0ECO0tR . v GATing,
c-gwcu CHIP ENABLE/PROGRAM a0-A1p —_—
Of OUTPUY ENABLE AQDRESS ’T"
0p-0, | ouTeuts et —4 x . 16384 A1
— 0eCoDEn . LRLL WA RIA
— .
.
—
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2732
32K (4K x 8) UV ERASABLE PROM

m Fast Access Time: m Pin Compatible to Intel® 2716 EPROM
— 450 ns Max. 2732
— 550 ns Max. 2732-6 ' = Completely Static

a Single +5V £ 5% Power Supply

a Output Enable for MCS-85™ and
MCS-86™ Compatibility

m Simple Programming Requirements
— Single Location Programming
— Programs with One 50ms Pulse

® Low Power Dissipation:
150mA Max. Active Current ®m Three-State Output for Direct Bus
30mA Max. Standby Current Interface

The Intel® 2732 is a 32.768-bit ultraviolet erasable and electrically programmable read-only memory EPROM . The 2732
operates from a single 5-volt power supply, has a standby mode, and features an output enabie control.

An important 2732 feature is the separate output control, OQutput Enable OE . trom the Chip Enable control .CE..The OE
control eliminates bus contention in muitiple bus microprocessor systems.

The 2732 has a standby mode which reduces the power dissipation without increasing access time. The maximum active
current is 150mA, while the maximum standby current is only 30mA, an 80% savings. The standby mode is achieved by
applying a TTL-high signal to the CE input.

PIN CONFIGURATION MODE SELECTION
yodo A b vee PINS CE | OF/vee Vee QUTPUTS
MODE (8 (20 (24) | (9-11,1317)
Al 2 2304
] a 220% Read Vie Vie +5 Oout
A s 21 0An Standby Vi |Don't Care +5 High 2
As 20 IOE Ny Program ViL Vpp +5 Din
:’E : :: g;‘ Program Verity | V. ViL +5 Dout
A;C . »ho, Program Inhibit] Vg Vpp +5 High 2
[+*{m K] 16 [J0¢
0, 10 15 [0
% 14 10 BLOCK DIAGRAM
eno ] 12 1300,
DATA OUTPUTS
vee o—— O0-07
GNO o
— e
OF —| AND = —
PIN NAMES e P et —
= Y T .
~-An | ADDRESSES Ag-Ayy | —|_DECOOEM | o Y-GATING
=3 CHIP ENABLE Aoomess) ——
OF OUTPUT ENABLE = x M 32.768-817
0y-0y OUTPUTS —=| DECODER : CELL MATRIX
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8035
SINGLE COMPONENT 8-BIT MICROCOMPUTER

*8048 Mask Programmable ROM
*8748 User Programmable/Erasable EPROM
*8035 External ROM or EPROM

@ 8-Bit CPU, ROM, RAM, I/0 in 8 1K x 8 ROM/EPROM
Single Package 64 x 8 RAM

m Interchangeable ROM and EPROM 27 1/0 Lines
Versions ® Interval Timer/Event Counter

| Single 5V Supply m Easily Expandable Memory and /O

m 2.5 psec and 5.0 pusec Cycle Versions = Compatible with 8000 Series Peripherals
All Instructions 1 or 2 Cycles. ® Single Level Interrupt

® Over 90 Instructions: 70% Single Byte

The Intel® 8048/8748/8035 is a totally self-sutficient 8-bit parallel computer fabricated on asingle silicon chip using Intel's
N-channel silicon gate MOS process.
The 8048 contains a 1K x 8 program memory, a 64 x 8 RAM data memory,27 1/0 lines,and an 8-bit timer/counter in addition

to on board oscillator and clock circuits. For systems that require extra capability, the 8048 can be expanded using
standard memories and 8000 series peripherals. The 8035 i1s the equivalent of an 8048 without program memory.

This microprocessor is designed to be an efficient controller as well as an arithmetic processor. The 8048 has extensive bit
handling capability as well as facilities for both binary and BCD arithmetic. Efficient use of program memory results from
an instruction set consisting mostly of single byte instructions and no instructions over two bytes in length.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
1
2 PORT
s XTAL = cLoCK 1024 WORDS 64 WORDS
PROGRAM DATA
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PIN DESCRIPTION

Designation Pin # Function Designation Pin # Function

Vgs 20 Circuit GND potential RD 8 Output strobe activated during a

Voo 2 Programming power supply; +25V BUS read. Can be used to enabie
during program, +5V during oper- data onto the BUS from an external
ation for both ROM and PROM. device.

Low power standby pin in 8048 Used as a Read Strobe to External
ROM version. Data Memory. {Active low)

Vee 40 Main power supply; +5V during RESET 4 Input which is used to initialize the
operation and programming. processor. Also used during PROM

PROG 25 Program pulse (+25V) input pin programming verification, and
during 8748 programming. power down. (Active low)

Output strobe for 8243 1/0 WR 10 Output strobe during a BUS write,
‘ expander. {Active low){Non TTL Viy)
P10-P17 27-34  8-bit quasi-bidirectional port. Used as write strobe to Externat
:‘2,31327 2124 8bi bid 1 Dota Memory.
. t quasi-bidirectiona .

Port 2 3518 it quasi-bidirectional port ALE 11 Address Latch Enable. This signal
P20-P23 contain the four' high ) oceurs once during each cycle and
order program counter bits during is useful as a dock output.
an external program memory fetch .
and serve as a 4-bit 1/0O expander The negative edge of ALE strobes
bus for 8243 address into external data and pro-

. . gram memory.

DB,-DB, 12-19  True bidirectional port which can —_— X

BUS be written or read synchronously PSEN 9 Program Store E.nable. This output
using the RD, WR strobes. The occurs only during a fetch to exter-
port can also be statically latched. nal program memory. (Active low)
Contains the 8 low order program SS 5 Single step input can be used in con-
counter bits during an external junction with ALE to "sing!e step”
program memory fetch, and receives the processor through each in-
the addressed instruction under the struction. (Active low)
control of PSEN. Also contains the EA 7 External Access input which forces
address and data during an external all program memory fetches to re-
RAM data store instruction, under ference external memory. Useful
control of ALE, RD, and WR. for emulation and debug, and

T0 1 Input pin testable using the con- essential for testing and program
ditional transfer instructions JTO verification. (Active high)
and JNTO. TO can be designated as XTAL1 2 One side of crystal input for inter-
a clock output using ENTO CLK nal oscillator. Also input for exter-
instruction. TO is also used during nal source. (Not TTL Compatible)
programming. XTAL2 3 Other side of crystal input.

T 39 Input pin testable using the JT1,
and JNT1 instructions. Can be des-
ignated the timer/counter input using
the STRT CNT instruction.

INT 6 interrupt input. Initiates an inter-
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8085A/8085A-2

SINGLE CHIP 8-BIT N-CHANNEL MICROPROCESSORS

@ Single +5V Power Supply
M 100% Software Compatible with 8080A
B 1.3 us Instruction Cycle (8085A);
0.8 us (8085A-2)
® On-Chip Clock Generator (with External
Crystal, LC or RC Network)

B On-Chip System Controller; Advanced
Cycle Status Information Available for
Large System Control

B Four Vectored Interrupt Inputs (One is
non-Maskable) Plus an 8080A-
compatible interrupt

M Serial In/Serial Out Port

m Decimal, Binary and Double Precision
Arithmetic

B Direct Addressing Capability to 64k
Bytes of Memory

The Intel® BOB5A is a complete 8 bit paraliel Central Processing Unit (CPU). Its instruction set is 100% software compatible
with the B0BOA microprocessor, and it is designed to improve the present 8080A’s performance by higher system speed.

Its high levet of system integration allows a minimum system of three IC's [BOBSA (CPU), 8156 (RAM/IO) and 8355/8755A

(ROM/PROM/IO)}] while maintaining total system expandability. The 8085A-2 is a faster version of the 8085A.

The 8085A incorporates all of the features that the 8224 (clock generator) and 8228 (system controlier) provided for the
BOBOA, thereby offering a high level of system integration.

The 8085A uses a multiplexed data bus. The address is split between the 8 bit address bus and the 8 bit data bus. The
on-chip address latches of 8155/8156/8355/8755A memory products allow a direct interface with the 8085A.

iNTA RETES ™A?
INTR t ASTSS | -nul

[
r INTERRUPT CONTROL J

J

—

W ’ J[ I |
I
laccwugnoﬂl I TEMP nc]
»\ LD
<y
FLI®FLOPS —
) s c "
REG. REG.
ARITHMETIC] INSTRUCTION o w €
LOGIC "‘f‘.’,g"‘ REG *EG
T MACHINE W ] | mecisren
gy p— CYCLE REG REG ARRAY
" ENCODING "e
= STACK POINTER
——
l 1 s
PROGRAM COUNTER
POWER [—= o5V
! INCREMENTER/DECAEMENTER
SUPPLY | — GND | ADDRESS LATCH e
pu—
{
TIMING AND CONTROL <y
. ax neser I ADORESS BUFFER "] ‘ DATA/ADDAESS wnu"'l
Xy —=] GEn CcoNTROL STATUS DMA ——, I
- -
T L] L]
cLxour AD WR ALE So8y 10/M WLOA . RESETOUT Avs-Aa 4D7-ADy
RESETw " i
READY woLo w ADORESS BUS ADORESSDATA BUS

Figure 1. 8085A CPU Functional Block Diagram
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8155/8156/8155-2/8156-2
2048 BIT STATIC MOS RAM WITH I/0 PORTS AND TIMER

B 256 Word x 8 Bits @ 1 Programmable 6-Bit I/0 Port
B Single +5V Power Supply B Programmable 14-Bit Binary Counter/
B Completely Static Operation Timer
B Internal Address Latch B Compatibie with 8085A and 8088 CPU
H 2 Programmable 8 Bit I/O Ports N Multiplexed Address and Data Bus

B 40 Pin DIP

The 8155 and 89156 are RAM and I/0 chips to be used in the 8085A and 8088 microprocessor systems. The
RAM portion is designed with 2048 static cells organized as 256 x 8. They have a maximum access time of 400 ns
to permit use with no wait states in 8085A CPU. The 8155-2 and 8156-2 have maximum access times of 330 ns for use
with the B085A-2 and the full speed 5 MHz 8088 CPU.

The |70 portion consists of three general purpose i/O ports. One of the three ports can be programmed to be status
pins, thus allowing the other two ports to operate in handshaka mode.

A 14-bit programmable counter/timer is jaiso included on chip to provide either a square wave or terminal count puise
for the CPU system depending on timer mode.

PIN CONFIGURATION BLOCK DIAGRAM
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Vs il ol . 8156/8155-2 = CE, 8156.8156-2 = CE

568



T HARRIS

RF COMMUNICATIONS

8155/8156 PIN FUNCTIONS

Symbol

RESET
tinput)

ADo-7
tinput)

CEor CE
tinput)

RD

tinput)

WR
tinput)

Eunction

Pulse provided by the 8085A to ini-
tialize the system iconnect to 8085A
RESET OUT . Input high on this line
resets the chip and initializes the
three 1/0 ports to input mode. The
width of RESET pulse should typically
be two 8085A clock cycle times.

3-state Address/Data lines that inter-
tace with the CPU lower 8-bit Ad-
dress/Data Bus. The 8-bit address is
latched into the address latch inside
the 8155/56 on the falling edge of
ALE. The address can be either for
the memory section or the I/0 section
depending on the 10/M input. The
8-bit data is either written into the
chip or read from the chip, depending
on the WR or BD input signal.

Chip Enable: On the 8155, this pin is
CE and is ACTIVE LOW. On the 8156,
this pin is CE and is ACTIVE HIGH.

Read control: Input low on this line
with the Chip Enable active enables
and ADo-7 buffers. If {O/M pin is low,
the RAM content will be read out to
the AD bus. Otherwise the content
of the selected I/0 port or command/
status registers will be read to the
AD bus.

Write control: Input low on this line

with the Chip Enable active causes

the data on the Address/Data bus to
be written to the RAM or I/0 ports and
command/status register depending
on IO/M.

Symbol

ALE
input

10/M

tinputy
PAo-718)
{input/output)

PBo-718!
tinput/output)

PCo-5:61
{input/output)

TIMER IN
finput)

TIMER OUT

toutput:

Vce
Vss

Eunction

Address Latch Enable: This controi
signal latches both the address on the
ADo-7 lines and the state of the Chip
Enable and 10/M into the chip at the
falling edge of ALE.

Selects memory if fow and /O and
command/status registers if high.

These 8 pins are general purpose /0
pins. The in/out direction is selected
by programming the command
register.

These 8 pins are general purpose I/0
pins. The in/out direction is selected
by programming the command
register.

These 6 pins can function as either
input port, output port, or as control
signals for PA and PB. Programming
is done through the command reg-
ister. When PCo-s are used as control
signals, they will provide the foi-
lowing:

PCo — A INTR (Port A interrupt)
PC1 — ABF (Port A Buffer Full)
PC2 — A STB (Port A Strobe)

PC3 — B INTR (Port'B Interrupt)
PC4 — B BF (Port B Buffer Full:
PCs — B STB (Port B Strobe!

Input to the counter-timer.

Timer output. This output can be
either a square wave Or a puise de-
pending on the timer mode.

+5 volt supply.
Ground Reference.
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8255A/8255A-5
PROGRAMMABLE PERIPHERAL INTERFACE

a MCS-85™ Compatible 8255A-5 a Direct Bit Set/Reset Capability Easing
a 24 Programmable 1/ Pins- Control Application Interface

a Completely TTL Compatible a 40-Pin Dual In-Line Package
a Fully Compatible with Intel® Micro-

processor Families = Reduces System Package Count
s Improved Timing Characteristics a Improved DC Driving Capability

The intet® 8255A is a general purpose programmable 1/O device designed for use with Intel® microprocessors. it has
24 1/O pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation. In the first
mode (MODE 0), each group of 12 110 pins may be programmed in sets of 4 to be input or output. in MODE 1, the second
mode, each group may be programmed to have 8 lines of input or output. Of the remaining 4 pins, 3 are used for hand-
shaking and interrupt control signals. The third mode of operation (MODE 2) is a bidirectiona! bus mode which uses 8

lines for a bidirectional bus, and 5 lines, borrowing one from the other group, for handshaking.

PIN CONFIGURATION 8255A BLOCK DIAGRAM
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