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Model 1038-N10 

CERTIFICATION 

WAVETEK PACIFIC MEASUREMENTS INC. (‘‘WPM’’) certifies that this instrument was thoroughly tested and in- 

spected and found to meet all its published specifications when it was shipped from the factory. WPM further certifies 

that its calibration measurements are traceable to the U.S. National Bureau of Standards to the extent allowed by the 

Bureau’s calibration facility. 

ONE YEAR LIMITED WARRANTY 

WAVETEK PACIFIC MEASUREMENTS INC, (““WPM’’) warrants to the original purchaser, and only the original pur- 

chaser, that this instrument will be free from defects in material and workmanship, under normal recommended use 

and operating conditions, for a period of one year after the date of delivery to the original purchaser. 

WPM’s obligation under this Warranty is limited to (1) repairing or replacing, at WPM’s option, any part or parts (ex- 

cluding RF diodes, RF connectors, batteries, and fuses) which are returned to WPM in the manner specified below and 

which, upon inspection by WPM’s personnel, are determined to be defective as described above; and (2) calibrating the 
repaired instrument to current published specifications. If it is determined that the instrument is not defective, a nom- 

inal inspection charge will be charged and the instrument will be returned with transportation charges collect. If it is 

determined that the defect has been caused by misuse and/or abnormal operating conditions or that the instrument 

is not under Warranty, an estimate will be submitted prior to the commencement of necessary repair and calibration 
work. If the purchaser does not authorize WPM to commence such repairs within fifteen days after such estimate is 
submitted, the instrument will be returned to the purchaser transportation charges collect. 

WPM’s OBLIGATION TO REPAIR OR REPLACE DEFECTIVE PARTS, AS DESCRIBED ABOVE, SHALL 
BE THE PURCHASER’S EXCLUSIVE REMEDY AND NO OTHER REMEDY SHALL BE AVAILABLE 
(INCLUDING, BUT NOT LIMITED TO, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR LOST 
PROFITS, LOST SALES, OTHER ECONOMIC LOSS, INJURY TO PERSON OR PROPERTY, OR ANY 
OTHER INCIDENTAL OR CONSEQUENTIAL LOSS SUSTAINED BY THE ORIGINAL PURCHASER OR 
ANY OTHER PERSON). 

THE WARRANTY DESCRIBED ABOVE IS THE ONLY WARRANTY APPLICABLE TO THIS WPM IN- 
STRUMENT AND IS MADE EXPRESSLY IN LIEU OF ANY AND ALL OTHER WARRANTIES, EXPRES- 
SED OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE, OR INFRINGEMENT. 

WARRANTY PROCEDURE AND SHIPPING INSTRUCTIONS 

If any fault develops, the following steps should be taken: 

a. Notify WPM immediately, giving model number, serial or part number, code number, and a detailed description of 

the nature and/or conditions of failure. On receipt of this information, service, operating or shipping instructions will 
be supplied to you. 

b. On receipt of shipping instructions, ship the instrument transportation prepaid to WPM. The instrument should be 

shipped in the original shipping carton or, if damaged or not available, in a suitable rigid container with the instrument 

wrapped in paper or plastic and surrounded with at least four inches of cushioning material on all sides. If under War- 
ranty, the instrument will be repaired and returned transportation prepaid. 

RECEIVING INSTRUCTIONS 

The instrument must be thoroughly inspected immediately upon receipt. All material in the shipping container should 
be checked against the enclosed packing list..WPM will not be responsible for shortages against the packing list unless 

notified immediately. Upon receipt of shipment, if there is any visible evidence of damages, make a notation on the 
way bill of such damage and immediately contact the nearest office of the carrier in your city. If there is evidence of 

damage after the goods are unpacked, contact the nearest office of the carrier, request an inspection, and save all pack- 

ing and materials therein until the inspection has been completed. A full report of the damage should be obtained by 

the carrier’s claim agent, and a copy of this report forwarded to WPM. Upon receipt of this report, you will be advised 

of the disposition of the equipment for repair or replacement. WPM shall have no responsibility for damaged instru- 

ments if the above inspection requirements are not complied with. Time is of the essence regarding the above instruc- 
tions. 
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1. GENERAL INFORMATION 

1.1 Wavetek Pacific Measurements Model 1038-N10 

Network Analyzer Plug-In 

The Model 1038-N10 Network Analyzer is a microprocessor- 
based plug-in unit capable of fully automating all scalar mea- 

surements of insertion loss/gain, return loss, and absolute 

power (dBm) measurements. It is designed to be used with 

the Wavetek Pacific Measurements Model 1038-D14A Main- 
frame. 

All data and function inputs are digital, and can be entered 

either through the General Purpose Interface Bus (GPIB) or, 

manually, via the keypad on the front of the unit. The N10 

has a self-contained Automemory® for calibration data 

storage, and also has automatic zero adjustment for accurate 

low level measurements. Automatic horizontal sweep con- 

trols provide an automatic on-screen adjustment to the 

ramp voltage generated by most sweep generators. A de- 
tector calibrator is built into the unit. The unit’s reference 

and channel ratio modes are digitally selectable. Positioning 
of the reference line on the display is also selectable. The 

N10 provides a cursor indication on the 1038-D14A display. 
The cursor can be positioned so that selected numeric 
readout of measured power can be accomplished for any 

desired point on the display trace. The readout is indepen- 
dent of the vertical scaling or vertical sensitivity (dB/DIV) 

factor of whatever channel is being displayed. 

1.2 Performance Specifications 

' Frequency 100 kHz to 40 GHz, depending on the detector 

Range used (expandable to above 200 GHz with mm 

band detectors and the Wavetek Pacific Mea- 

surements adapter cable). 

Input 76 dB dynamic range, +16 dBm to -60 dBm, 

Power available on A & B Channels when the instru- 

Range ment is used with WPM Balanced Detectors. 

With WPM Single Diode Detectors, the dynam- 

ic range is 70 dB. The Single Diode Coaxial De- 

tector’s range is +16 dBm to ~—54 dBm. The 

range of the Waveguide Detector is +10 dBm to 

-60 dBm. The dynamic range for the reference 

channel is from +16 dBm to -30 dBm. 

Instrument When coaxial detectors are used, measurement 

Accuracy uncertainty will be constant at +0.2 dB be- 
tween 15° and 35°C, 

When the waveguide detector is used, measure- 

ment uncertainty will be constant at +0.5 dB 

between +3 dBm and -38 dBm at 15° to 35°C 

ambient temperature. 

See Figures 1-1 and 1-2 for instrument uncer- 

tainty at other input levels and temperatures. 

Smoothing is available through the keypad for 

levels below -30 dBm. 

Data Resolution: (full range) 

Channel A 0.04 dB 

Channel B 0.006 dB 

Horizontal Memory Resolution: 

2048 addressable horizontal points for each channel. 

(Frequency resolution is dependent upon the range of 

the sweep generator being used) 

Front Panel LED Readout Resolution: 

Channel A 0.1 dB 

Channel B 0.01 dB 
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Figure 1-1 N10 Measurement Accuracy with Coaxial 
Detectors to 26.5 GHz 

(An additional 0.2 dB is added to the deviation reading for 
operation below 30 MHz.) 
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Figure 1-2 N10 Measurement Accuracy with Waveguide 
Detector from 26.5 to 40 GHz. 

IEEE Bus Resolution: Data read out through the IEEE488 

Bus is limited by the bus interface to the following 
resolutions: . 

Vertical 0.02 dB on A & Bchannels when read- 
ing plug-in 

Horizontal 500 points 

CRT Display Controls: (Data can be displayed on the CRT 

with the following selections available either by direct 
selection through the data entry keypad or through the 
IEEE Bus) 

Offset +40 dB to -60 dB (in 0.1 dB incre- 

ments) 
Offset 
Accuracy £0.04 dB 

Sensitivity Channel A -8 steps: 20, 10, 5, 2, 1, 0.5, 

0.2, and 0.1 dB/DIV 

Channel B - 9 steps: 20, 10, 5, 2, 1, 0.5, 
0.2, 0.1, and 0.05 dB/DIV 

1-1 



Model 1038-N10 

Reference +4 major graticule lines (on the DI4A 

Line CRT) from the center line. © 

Cursor Positioned directly to any of the 500 

points available in display memory, or 

through the keypad or bus to any of 

1000 points. 

Sweep Inputs 

External Sweep 

Negative Peak (Sweep Start) 

P-P Amplitude 

Forward Sweep Time 

Retrace Time 

Internal-Sweep 

-12 to #2V 
5-20V 

20 msec to 30 sec 

5 msec to 10 sec 

60 Hz, nominal 

Var From 0 to +2V to 0 to +20V 

Calibrator: 
Signal Level 0 dBm (1 mW) +0.06 dB 
Frequency 50 MHz + 2% 

Harmonics < -50 dBc 

Source 
Impedance 50 ohms 

Output 

Match Better than -30 dB return loss 

Connector Type N Jack Option 02, APC-7 

Design and Construction: 

To the intent of MIL-T-28800, Type II, Class 5, 

Style E or F, Color R 

Temperature: 

Operating O°C to 50°C (+32°F to +122°F) 
Storage -40°C to +70°C (40°F to +158°F) 

Note 

N10 Plug-Ins used in older D14 Mainframes 

(code 07 and earlier) have the following operating 
limits: 
Unmodified 0° to 40°C (+32° to +104°F) 
Modified* 0° to 45°C (+32° to +113°F) 

*Contact factory for modification details. 

Power Requirements: (for D14A Mainframe and N10 sys- 

tem) 

Approximately 100 VA at 50-440 Hz, and 100, 120, 

220, 240 VAC + 10% 

Dimension and Weight: (H x W x D) 

168 x 203 x 324 mm 

(6-5/8 x 8 x 12-3/4 in) 

Net Weight 4.5 kg (10 Ios) 

_ Shipping 
Weight 7.3 kg (16 lbs) 

1.2.1. Detector Specifications 

Three types of detectors are available from Wavetek Pacific 

Measurements for use with the 1038-N10 and 1038-NS20 
systems. These include the balanced or dual diode type, the 

single diode type, and the balanced element waveguide type. 
All of the detectors have 50 ohm impedance, and 50 to 75 

ohm adapters are available for low frequency applications 
with the coaxial detectors. Coaxial detectors cover frequen- 

cy ranges from 1MHz to 18.5GHz or from 1MHz to 26.5 
GHz (useful to 34.0GHz), and can be ordered with type N, 

APC7, or APC3.5 connectors. Frequencies down to 100kHz 

are available on special order. The waveguide detector has a 
UG-599/U (WR28) connector, and covers the frequency 

range from 26.5 to 40.0GHz. See Table 1-A for part num- 

bers and general characteristics of the seven available detec- 
tors. If a diode replacement is ever required, Table 1-A also 

lists the specific Diode Replacement Kit part number that 

should be ordered. 

Included in the detector characteristics and operating para- 

meters are the following: 

Balanced — Balanced detectors provide 76 dB dynamic 

range, attenuate even order harmonics, have low thermal 

drift, and are temperature compensated. Low level dc sig- 

nals at the detector input are zeroed out automatically due 

to the differential output. See Figure 1-1 for linearity from 

30MHz to 26.5GHz, Table 1-B for flatness (maximum total 

variation), and Table 1-C for return loss specifications. 

Single Diode — The single diode coaxial detector provides 

70 dB of dynamic range and is temperature compensated. 

See Figure 1-1 for linearity from 30MHz to 26.5GHz, Table 

1-B for flatness (maximum total variation), and Table 1-C 

for return loss specifications. 

Balanced Element Waveguide — The balanced element wave- 

guide detector is similar to the single diode coaxial detector 

in that it has 70 dB of dynamic range and is temperature 

compensated. The waveguide detector also contains a linear- 

Table 1-A 

General Detector Characteristics 

Absolute Maximum Diode 

Part Frequency Power Input Without Connector Type Replacement 

Number Range Damage (Peak or CW) Kits 

15176 1MHz to 18.5GHz 200 mW Type N Balanced 15360 

15177 1MHz to 18.5GHz 200 mW APC7 Balanced 15360 

15181 1MHz to 26.5GHz* 200 mW APC3.5** Single Diode 15363 

15237 1MHz to 18.5GHz 200 mW Type N Single Diode 15362 

15284 1MHz to 18.5GHz 200 mW ~ APC7 Single Diode 15362 

15285 1MHz to 26.5GHz 200 mW APC3.5** Balanced 15361 

15882 26.5 to 40.0GHz 100 mW UG-599/U Waveguide Not Field 

(WR28) Replaceable 

*Information to 34.0GHz provided on special order. **Compatible with SMA connector.



ity resistor when used with the N10 or NS20 systems. See 

Figure 1-2 for linearity from 26.5 to 40.0GHz, Table 1-B 

for flatness (maximum total variation), and Table 1-C for re- 

turn loss specifications. 

Additional Specifications 

Frequency Response 

Curve Data Accuracy: 

Coaxial The uncertainty of calibration at 1 mW 

Detectors: (0 dBm) is 3% to 18.5GHz and 5% to 

26.5GHz. 

Waveguide The relative calibration curve uncertain- 

Detectors: ty is 5% from 26.5 to 40.0GHz. 

Physical Specifications: 

Cable Length: 1.5m (3 ft.) 

Weight: Approx. 230 gm (8 oz.) 

Temperature Range: 

Operating: 

Storage: 

0° to 50°C (+32° to +122°F) 

-40° to +65°C (-40° to +149°F) 

1.2.1.1 Detector Performance Evaluation 

In most cases, any deterioration in detector performance 

will result in improper tracking with changes in signal level 

(i.e., a deficiency in linearity). In rare cases, there can be a 

change in return loss (VSWR). The test described here will 

check for linearity or VSWR degradation. 
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Standard procedures can be used to check return loss. The 

measurement of return loss up to a frequency of 34.0GHz 

requires considerable care if measurement errors are to be 

avoided. It is highly recommended that a slotted line be 

used, or to use couplers or bridges with open/short calibra- 

tion and an air line during the measurement procedure. 

To check linearity, the power meter or analyzer compatible 

with the detectors must be within proper calibration. To 
supply power to the detector, a source with a power output 

between 0 and 16 dBm must be used. For coaxial detectors, 

this is usually a 30 to SOMHz source of 40 mW. For wave- 
guide detectors, a 10 mW source in the frequency band of 

the waveguide will be required. The source must have har- 

monics down at least 50 dB, and a well matched step atten- 

uator (10 dB steps, return loss greater than 20 dB, and a 70 

dB range). Due to the tightness of the linearity specification 

for coaxial detectors, the coaxial attenuator must have a 

correction chart. This chart must show the attenuation 

within 0.03 dB down to -40 dBm, and within 0.1 dB below 
-40 dBm. 

Connect the attenuator between the detector and the source. 

Starting with O attenuation, step the attenuator in 10 dB 

steps, and check the resultant power meter readings against. 

the linearity curves (Figures 1-1 and 1-2) shown on the pre- 

ceding pages. Use Figure 1-1 if checking coaxial detectors, 

or Figure 1-2 if checking waveguide detectors. 

Table 1-B 

Detector Flatness (Maximum Total Variation) 

To To To To 

18.5GHz 26.5GHz 34.0GHz 40.0GHz 

Single Diode APC3.5 1.0dB 2.0dB 3.0dB — 

Single Diode Type N or APC7 1.0dB 2.0dB — — 

Balanced (any connector below 18.5GHz. 1.5dB 2.0dB — — 
APC3.5 above 18.5GHz) 

Waveguide — — 4.0dB 4.0dB 

Table 1-C 

Detector Return Loss Specifications (in dB): 

To To To To To To 

2 12.4 18 26.5 34 40 

GHz GHz GHz GHz GHz GHz 

Balanced (any connector below 18.5GHz. 20 18 16 10 — — 

APC3.5 above 18.5GHz.) 

Single APC3.5 25 20 16 14 10 — 

Single Type N or APC7 25 20 18 — — — 

Waveguide _~ _ — — 10 10 





ly 

2. INITIAL INSTRUCTIONS 

2.1 Receiving Instructions 

: Inspect the Plug-In and any detectors for shipping damage. 

Also see the “Receiving Instructions” Section of the War- 

ranty statement on page i (located on the back of the front 

page of this manual). 

CAUTION: Be sure that all portions of the shipment are 
located and removed before discarding the shipping contain- 

ers. 

The Performance Verification Tests of Section 6 of this 

manual can be used for receiving inspection testing if re- 

quired.. 

2.2 Returning the Plug-In or Detectors 

If it is felt that the Plug-In and/or any detectors should be 

returned to Wavetek Pacific Measurements for any reason, 

it is mandatory that the Wavetek Pacific Measurements 

Customer Service Department be contacted prior to return- 

ing to receive a Warranty Return Authorization. The tele- 

phone number is (408) 734-5780 extension 260 or Telex 

(910) 339-9273. See the shipping instructions on the War- 

ranty statement on page i at the front of this manual. 
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3. OPERATION 

3.1 Introduction 

The Model 1038-N10 Network Analyzer Plug-In is designed 

to be used in the Model 1038-D14A or D14 Mainframe. The 
purpose of this section of the manual is to provide detailed 

operating instructions only for the N10 Plug-In. A separate 

instruction manual contains operating instructions for the 

Model 1038-D14A or D14 Mainframe and CRT display. 

3.2 Installation 

WARNING: DO NOT INSTALL OR REMOVE THE N10 
PLUG-IN WHILE THE D14A POWER IS TURNED ON. 

Prior to installation, it should be ascertained what tests are 

to be conducted and what basic test parameters are to be 

used. This’ is necessary because there are two internal 

switches in the N10 unit that must be preset before making 

certain measurements. These switches are labeled on the top 

of the N10 housing, and are accessible through holes in the 

cover as indicated by the labels. 

If a sweep generator is used wherein the RF is turned off 

(zero power) during the sweeper retrace period, the external 

Auto Zero function can be disabled if desired. (The internal 

Auto Zero is always on.) If the sweep generator has a voltage 

proportional to frequency (V « F) capability and it is 

desired to use this function (described in Section 3.5.2.L), 

the N10 must be switched to be able to accept this input. 

Switch A11S1 is used to preset both the Auto Zero and 

V « F functions. Figure 3-2 depicts the label affixed to the 

top of the N10 housing. 

SWITCH POS. DET. AMP. AUTO ZERO MODE MEMORY MODE 

0 FRONT PANEL Vo~F 
1 *INTERNAL Vo~F 
2 FRONT PANEL V ~ SWEEP 
3 *INTERNAL V ~ SWEEP 

*RF MUST BE < —75dBm DURING RETRACE 

(to sw. A11S1) 

Figure 3-2. Auto Zero and V « F Switch Settings 

The function of each switch position is defined as follows: 

“Q’? — Tums ON the external Auto Zero and V « F 

“1 — Turns OFF the external Auto Zero and leaves ON 
the Va F 

“2”? — Turns ON the external Auto Zero and turns OFF 
the Va F 

3°? Turns OFF the external Auto Zero and turns OFF 

the Va F 

See Section 3.9.3, third paragraph, for a further definition 
of the usage of the V « F input feature. 

The second switch to be considered prior to installing the 

N10 plug-in is the Peak Power Sensitivity setting (A10S1). 

Figure 3-3 depicts the label affixed to the top of the N10 
housing. 

PEAK POWER SENSITIVITY 
SWITCH POS. mvV/dB 

2 10 
4 100 

A CHAN B CHAN 

(to sw. (to sw. 
A9S1) A1081) 

Figure 3-3. Power Sensitivity Settings When Using 
1018B Input 
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If it is planned to use the output of the Pacific Measure- 
ments Model 1018B Peak Power Meter when making mea- 

surements, switch Al10S1 must be set to the desired mV/dB 

sensitivity, as shown. Since Peak Power is measured only 

through channel B of the N10, only the ““B CHAN”’ switch 

is of interest at this time. The “A CHAN” switch (A9S1) is 

used later when accomplishing certain internal calibration 

procedures within the N10 unit. 

3.2.1 V « F Sensitivity Selection Considerations 

When the instrument is shipped from the factory, the sensi- 

tivity of the V<F input is set to allow voltages up to 20 V 
to be used for memory reference. Since there are 2000 

memory locations, a new location will be accessed for each 

10 mV that the voltage increases. In most cases this will 

provide sufficient resolution. However, if a smaller voltage 

will be used during memorization, it is possible to select 

greater sensitivity. This should be done if the memory reso- 

lution is found to be insufficient for the application. (Note 

that most applications do not require the maximum mem- 

ory resolution.) In order to select the sensitivity, remove the 

instrument from the mainframe and remove the top cover. 

At the upper left hand corner of board A8 there is a switch 

(S1). Using this switch, select the desired sensitivity by ref- 
erence to Table 3-A below: 

MAXIMUM 
~ SWITCH NUMBER VOLTAGE 

RANGE 

1 2 3 4 VOLTS 

x OPEN OPEN CLOSED 20 

X CLOSED CLOSED CLOSED 10 

X CLOSED OPEN CLOSED 5 

X CLOSED CLOSED OPEN 3.3 

X CLOSED OPEN OPEN 2.5 

Note: X means that either position is acceptable. 

Table 3-A. V«F Sensitivity Settings 

Example: 

Suppose that a swept signal source will be adjusted to cover 

the range from 1.5 GHz to 9 GHz during the calibration 

memorization process, and that the source has an output 

voltage of 1V/GHz. Its maximum voltage will be 9V, corres- 

ponding to the top end of the band (9 GHz). In this case, 

either the 10 or 20 volt range could be selected for the 

memory to work properly. The best memory resolution will 

be obtained by selecting the 10V range; this is accomplished 

by setting switches 2, 3 and 4 closed. In most cases, using 

the normal 20V range would give sufficient resolution and 
resetting the switches would be unnecessary. 

3.2.2 Physical Installation 

After the switch positions have been selected and it is 

desired to physically. install the N10 unit into the 1038- 

D14A Mainframe, locate the latching lever at the bottom 
center of the N10 unit. This lever must be pulled straight 

out before the plug-in is pushed all of the way into the 

Mainframe. After the plug-in can be pushed no further, the 

lever is moved to the right. This mates the plug-in unit into 
the connector at the rear and locks it into place. Use care in 

inserting the plug-in and be sure that the connector in the 

rear lines up with the connector on the back of the plug-in. 

This is particularly important when the 1038-N10 config- 

uration is first set up, because shipping damage could cause 
a misalignment situation. 

3-1 
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3.3 Operating Limitations 

Care should always be exercised when using or storing the 

1038-N10 unit, that it is kept within the temperature range 

specified in Section 1.2 (Performance Specifications). 

Attempting to use or store the instrument where the tem- 

perature might fall outside of the specified range could 

cause erratic readings or a complete failure of the instru- 

ment. Adequate ventilation should always be considered 

when using the instrument. If a rack mount configuration is 

used, there should be at least one inch of open space left 

above and below the unit. If the instrument is used on a 

bench or in any enclosed area, sufficient clearance for air 

flow should always be left on the sides and back of the unit. 

3.4 Detector Connection 

WARNING: ANY DETECTOR CAN BE EASILY DAM.- 
AGED IF TOO MUCH RF POWER IS APPLIED TO IT. BE 
SURE TO OBSERVE THE WARNING AFFIXED TO THE 
DETECTOR REGARDING ITS MAXIMUM POWER 
HANDLING CAPABILITY. : 

In order to use the N10 Plug-In, one to three detectors are 

required. These connect to the three front panel female 

multi-pin receptacles. The connectors on the detector cables 

have keys on the plastic portion of the connector. These 

keys must mate with the keyways in the front panel recep- 

tacles before pushing the connectors into the receptacles. 

Once the detector cable.connectors are seated in the front 

panel receptacles, the outer portion of the male connector 

can be screwed in to provide a good mechanical connection. 

3.5 Front Panel Controls and Indicators 

3.5.1 General 

The various displays on the front of the Model 1038-N10 

Network Analyzer Plug-In unit are designed to provide in- 

formation at a glance regarding instrument status, as well as 

sharp, clear readout of measurement data. When all displays 

pertaining to a particular channel are out, it means that that 

channel is turned off. When any of the channel displays are 

flashing, it indicates that the N10 is waiting for further ac- 

tion by the operator to complete a general command se- 

quence. If a single indicator is flashing (such as “MEM AVG 

1&2’’), it means that a particular function is in progress and 
requires operator action (such as changing from a short to 

an open condition during calibration of a test set-up) to 
complete the function. Additionally, the instrument will tell 

the operator if an improper or out of sequence entry has 

been made by displaying an “ERROR”? indication in the 

appropriate LED display window. 

3.5.2 Description of Controls & Indicators 

(See Figure 3-1 for the location of the following controls 
and indicators.) 

A. Digital readouts indicate the magnitude of the display- 

ed signal at the Cursor location. If the N10 unit is used with 

a D14A Mainframe, it will be noted upon initial turn-on of 

the instrument that the Cursor (a full-screen-height vertical 

line) is located approximately one-half of a division in from 

the right side of the CRT display. If the N10 is installed in a 

1038-D14 (no suffix) Mainframe, the Cursor will be a 4% 

division, negative-going pulse. The start-up location will be 

about % division in from the right side of the CRT display. 

When measurements are taken, the cursor can be moved to 

wherever it is desired to take a power reading on the CRT 

display by depressing the CURSOR POSITION ( <P ) but- 
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tons. The channel LED readouts will then display the dB or 
dBm level at that point. If the Cursor is moved off either 
edge of the CRT display, it will reappear on the trace at the 
opposite side of the display. 

B. The Offset function permits the input signal to be 
moved to the reference line, with the amount of polarity of 
the required offset indicated by the OFFSET (dB) LED 
display. This reading is an indication of the difference (in 

dB) between the signal and the reference. For example, if 
O dBm is used as a reference and an offset of ~12 dB moves 

the signal to the zero reference line, the level is -12 dBm. 

Offset A and V buttons allow movement of the offset in 
0.1 dB increments (Note that these buttons indicate the 
direction of movement of the CRT display, not increasing 
or decreasing offset.) Holding the button down causes the 
trace to move with increasing speed to the desired location... 

Positioning of the Offset is also controllable through use of 

the keypad, as will be described in Section 3.6.2.d. 

C. The “Input” indication shows that a channel is receiving 
data from its associated detector. This data is displayed in 

dBm. The channel is indicated by the illumination of the 
light on the A or B channel side of the listing. 

D. The dB/DIV LED display indicates the vertical sensi- 

tivity of signals being displayed on the CRT. The N10 

initially presents a display of 10 dB per major CRT graticule, 

but this can be reset down to 0.1 dB/DIV for channel A and 

0.05 dB/DIV for channel B using the increment/decrement 
buttons (A V) located beneath the dB/DIV LED display. 

For channel A, the available sensitivity settings are: 

20, 10, 5, 2, 1, 0.5, 0.2, and 0.1 dB/DIV 

The channel B sequence is similar, except that the sensi- 
tivity of channel B will go to 0.05 dB/DIV. 

When using the GPIB interface, channel A sensitivity will go 
to 0.05 dB/DIV. 

E. The “Ref Ratio” indication shows that the signal from 

the reference channel is being subtracted from the input 

measurement. For example, if the Input indicator is on and 

the Ref Ratio indicator is also on, it means that the unit is 

displaying the Input signal minus the Reference signal, If 

just the Ref Ratio indication is on, the channel display is 

showing the negative of the Reference Channel (—Ref). 

F. The Reference Line (REF LINE) function enables the 

selection of a major horizontal line on the CRT graticule 

that will serve as a 0 dB reference for a particular measure- 

ment. That is, if a 0 dB signal were applied to the input, it 

would lie on the line indicated by the REF LINE readout. 

Any offset is in relation to the selected position of the REF 

LINE. The reference line is also the line about which the 

CRT trace expands as successively greater display sensitivities 

are selected. The initial location of the reference line on the 

CRT graticule is the center line (CL), and wherever the REF 

LINE is positioned is considered zero. The REF LINE LED 

display shows the number of horizontal lines that the ref- 

erence is displaced from center. Since the Reference Line 
location is continuously indicated, it is not necessary to try 

and remember its location. (A minus [-] indication means 

below the center line.) The “Ref Line” button on the key- 

pad is used to position the reference, and will be described 
in Section 3.6.2.e. 

G. The “Channel Ratio” indication (similar to the Ref 
Ratio) shows that the opposite channel’s signal is being sub-



tracted from the measurement when both input lights are 

on. If the Channel Ratio indicator is the only light that is 

illuminated, the negative of the opposite channel (whose 

input light is on) is being displayed. 

H. The “Mem Avg 1&2” indication shows that the channel 

A (only) access memory operation is in progress. When the 

change is made from a short to an open condition while 

calibrating a test set-up, “ENTER’’ must be pressed again to 

place into memory the result of the automatic averaging of 

the open and short conditions. 

I. The “Peak Power” indication (channel B only) shows 
(when lighted) that the Peak Power mode has been selected. 

The Peak Power mode allows the analog output of a Model 

1018B Power Meter to be used instead of the front panel 

detector input of channel B. The 1018B input can be mem- 

orized or ratioed similar to any other input and swept peak 

power measurements can be made. The 1018B is connected 

to the Aux 3 BNC connection at the rear of the 1038-D14A 

Mainframe. 

J. The “Remote” light shows that the operation of the 
1038-N10 is under IEEE Bus (GPIB) control. 

K. ‘Sweeping Too Fast”. At each detected signal level, the 

N10 generates a voltage proportional to the maximum allow- 
able sweep speed that will not distort the input signal. This 

voltage is compared with a voltage proportional to the 

actual sweep speed. If the actual sweep voltage is higher 

than the maximum allowable voltage, this indicates a 

“Sweeping Too Fast” condition and the light will turn on. 

Since this function is strongly level dependent, it is particu- 

larly necessary to slow the sweep at low signal levels. 

L. The ‘““V « F” light indicates that the voltage propor- 

tional to frequency mode has been selected. This mode can 

be utilized when a sweep generator with a V « F output is 
used. Using the V « F capability, frequency response can 

be memorized over a very broad range (e.g., 2 - 18 GHz), 

and then a device tested over a very narrow portion of that 

range (e.g., 3.7 - 4.2 GHz). This gives the operator the 

ability to change the sweep end points at will and still pre- 

serve calibration. To use the V « F feature, it is necessary 
to set a switch inside the N10 as described in Section 3.2. 

M. The Keypad allows rapid selection of each channel’s 
function, control of the memory, and precise entry of Off- 
set Reference Line, and Cursor positioning information. 

These and other functions will be described in detail in Sec- 

tion 3.6 of this manual. 

N. The Automatic Zero (AUTO ZERO) feature is available 
whenever it becomes necessary to command the N10 to 

re-zero itself. As previously described in Section 3.2, an in- 

ternal switch (A11S1) is used if it is desired to disable the 
external Auto Zero during the course of a test. (Note that 

the RF must be < -75dBm during the retrace period to use 

this Auto Zero mode.) If the internal switch has been used 
to turn off the external Auto Zero, this also disables the 

front panel switch and only the internal Auto Zero will be 

operative until the switch has been reset. As long as A11S1 

is set to positions 0 or 2, the Auto Zero will be activated 
_and.can be accessed externally whenever the front panel 

switch is pressed. The Auto Zero function operates auto- 

matically, regardless of switch settings, whenever the N10 
is first turned on. The light next to the front panel switch 

will come on for about 8 seconds and then go out. This is to 
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allow the N10 to automatically calibrate itself with a zero 

input. No RF should be applied at this time. (The Auto 
Zero sequence will not terminate and the “Auto Zero” 
light will begin to flash if there is any RF present at turn- 
on.) 

The purpose of the Auto Zero feature is to remove any off- 

sets caused by thermal EMF’s external to the N1O unit. 

When working at very low signal levels (< -30 dBm), the 

Auto Zero switch should be used frequently to prevent 
possible measurement errors from accumulating. 

O. The Internal Sweep (INTL SWEEP) function should be 

ON when no sweep signal is being received from an external 
source. The Internal Sweep can be used when it is desired to 

view the contents of the memory in real time. The Internal 
Sweep is also useful when the input signal is a CW signal and 
the N10 is being used as a power meter. 

P. The “Input-Memory” indication shows that the memory 

is being subtracted (in dB) from the input signal of the 
channel under which the light is illuminated. 

Q. The “Memory”’ indication shows that the contents of 

memory are being displayed. It also flashes after the ACCESS 

MEMORY key has been pressed to indicate that the unit is 

ready to memorize. 

3.6 Keypad Functions 

3.6.1 General 

Use of the Keypad (Figure 34) allows the operator to easily, 

rapidly, and precisely manually select and control all of the 

functions of the N10. This is largely due to the fact that a 

logical progression is always followed when entering a com- 

mand sequence. First the desired channel is selected, then 

the desired function, then any numbers that may be required 

to be used with the desired function, and finally the ENTER 
command to initiate the selected function. As previously 

described in paragraph 3.5.1, the N10 keeps the uperator 
informed, at each step of the command sequence, that fur- 

ther action is required (flashing displays) or that a com- 

mand has been improperly entered (ERROR indication on 

the appropriate display). Although most of the keys are 

multi-functional, a “‘second function” key is not required 

due to the manner in which the N10 is programmed. 

This section will describe how to implement each of the 

functions capable of being controlled through use of the 

keypad. All of these functions are also remotely controllable 

through the GPIB, as defined in Section 4 of this manual. 
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INPUT — 
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MEM 
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OFFSET. ING. —_LINE — |: 

Figure 3-4 N10 Front Panel Keyboard 

3.6.2 Description of Keypad Functions 

a. CLEAR. The Clear button will stop any function that is 

in process and that it is desired to terminate. The Clear but- 

ton is also used as an “‘off’? button when the N10 is first 

turned on if only one channel is being used and the other 

channél has no detector attached. The unused channel must 

be turned OFF to allow the N10 to properly Auto Zero 

itself. Assuming that only channel B is to be used, channel 

A would be turned OFF as soon as the N10 is turned on. 

This is accomplished on the keypad as follows: 

CHA CLEAR 

(It is not necessary to use the ‘“ENTER’’ command when 

performing the CLEAR function.) 

~b. ENTER. The Enter button is depressed as a final action 

to actuate any of the keypad commands other than Clear, 

Ref Line, or SF2. 

c. INPUT. The Input button is used to display the incoming 

. signal Gn dBm) from the detector associated with either 

channel. For channel A, the keypad sequence would be: 

CHA _—sINPUT ENTER 

d. OFFSET. The Offset function has been described in 

paragraph 3.5.2.B. To control this function from the key- 

pad using the example given in paragraph 3.5.2.B, the se- 
quence would be (assuming channel B): 

CHB - OFFSET 

ITER 
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The Offset will follow the dB/DIV (see paragraph 3.5.2.D) 

in its positioning on the CRT display. For instance, if the 

dB/DIV were set to 0.05 and an offset of -0.1 were entered, 

the signal displayed would move upward (positive) two 
major divisions (0.1/0.05 = 2). 

e. REF LINE. The Reference Line function has been 

described in paragraph 3.5.2.F. To change the location of 

the Reference Line using the keypad, the following opera- 

tions are performed (assume 3 divisions of positive displace- 
ment of channel B): 

REF LINE 

(It is not necessary to use the “ENTER’’ command when 
performing the REF LINE function.) 

If it were desired to move the Reference Line down (nega- 
tive), the keypad action would be: 

CHB REF LINE 

f. INPUT-MEMORY. The. Input minus Memory button will 

cause the display of the input signal with the contents of 
the memory subtracted (in dB). 

To display the Input minus Memory function, perform the 

following keypad operations (assume channel B): 

CHB  INPUT-MEM ENTER 

g. REF RATIO. When testing at signal levels of -30 dBm or 

higher, the Reference Ration function can be used to cause 

the reference detector input to be ratioed to the input signal 
of the desired channel. This function is generally used as an 

aid in calibrating the swept measurement system. For 

channel B, the keypad sequence is: 

HB INPUT REF RATIO ENTER 

CHB ACCESSMEM ENTER 

then 

The “Ref Ratio” and “Input-Memory”’ lights will turn on 

to indicate that the input is being ratioed (subtracted in dB) 
to the reference signal and the memory. 

h. CHAN RATIO. The Channel Ratio function is similar to 

the reference ratio function except, instead of ratioing to 

the reference channel input, the signals being applied to 

channel A or B can be ratioed to each other. For instance, 

channel B can be ratioed to channel A (i.e., display dB = 

10 log B/A). Channel A has more serisitivity (-60 dBm ver- 

sus -30 dBm) than the reference channel, so this would be 

a useful function at low signal levels. The ratioed channel 

(A in the above case) becomes an accurate power meter, so



that the input power levels to a device are easily set. The 
keypad sequence is: 

CHA 

The ratio of A/B can also be performed by substituting 

channel A for channel B. 

i. MEM. Use of the Memory button will cause the display 

of the contents of the memory of the selected channel. The 
memory is independent of the dB/DIV sensitivity setting 
and records over the entire dynamic range of the instru- 

ment. To display the contents of channel B memory, the 
keypad sequence is: 

c MEM ENTER 

j. PEAK POWER. The Peak Power function has been de- 

scribed in paragraph 3.5.2.I. To cause the display of the 

Peak Power input on the CRT, perform the following key- 

pad operations (channel B only): 

CHB PEAK POWER ENTER 

Note: 

Peak Power can be substituted for the input in 

the REF RATIO, CHAN RATIO, and the 
MEMORIZE functions, 

_ k. ACCESS MEM. Use of the Access Memory function pre- 

pares the unit for storing an input signal in the memory of 

either channel. To prepare the N10 to memorize in chan- 

nel B: 

CHB ACCESS MEM 

The “Memory” LED will start flashing. 

Note: 

If one channel is turned off (no detector attach- 

ed), the cursor data reading will appear on that 
channel, This is normal, and the reading will 
disappear as soon as the memorizing is completed. 

Pressing will then cause the instrument to mem- 
orize during the next full sweep. When the information is 
memorized, the flashing ‘“Memory’”’ LED will go out and the 

“Input-Memory” LED will light. When calibrating Channel 

A, the “Mem Avg 1&2” light will flash the first time ‘“‘EN- 

TER” is pressed. After changing from the open to the short 

condition, “ENTER is pressed again and “Input-Memory”’ 
will light. 

1. SMOOTHING. The Smoothing button will cause the- 

reduction of the bandwidth of the log amplifier on all 

dB/DIV settings. At low signal levels (below -30 dBm), 
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there are random variations in signal amplitude due to noise. 

The Smoothing function reduces the bandwidth of the log 

amplifier for signals below -30 dBm causing the response to 

be slower at these low signal levels. This means that the dis- 

played amplitude will be incorrect if rapid variations are dis- 
played at excessive sweep speeds. 

Excessive sweep speed will be indicated by the illumination 

of the “Sweeping Too Fast” light on the front panel, and 
can be checked by slowing the sweep rate of the sweep 

generator and observing whether the shape of the display 

changes. The speed of the sweeper must be such that there 

is no distortion in the displayed signal. The keypad se- 
quence to utilize the smoothing function is: 

To terminate the smoothing function: 

CHB SMOOTHING CLEAR 

m. SF1. The Special Function One button will allow the 

initiation of ten different sub-functions. These consist of 
the following: 

0 — Used for positioning of the cursor. For example, 

pressing “6.5” after pressing “SF1’’ and ‘0’? would 

move the cursor 6.5 divisions to the right from the left 

side of the CRT graticule. The keypad sequence would 
be (assume channel A): 

CHA SF1 

1 — Used for selection of vertical sensitivity. Nine sen- 

sitivity settings are available (0 through 8) to cover the 

dB/DIV increments of both channel A and channel B. 
A “Q” will select 0.05 dB/DIV on either channel. “1” 

will select 0.1 dB/DIV on either channel, “2” will se- 
lect 0.2 dB/DIV on either channel, “3” will select 0.5 

dB/DIV on either channel, and so on (as listed in para- 

graph 3.5.2.D) up to “8” which will select 20 dB/DIV 
on either channel. For example, if 1 dB/DIV is desired 

as the sensitivity for channel A, the keypad sequence 

would be: 

2 — Special function One — 2 Initiates a self-test func- 

tion within the 1038-N10 unit. The general condition 

of the analog circuitry associated with the channel of 

interest is tested. A healthy condition is indicated by a 
reading of 3 to 9 dBm on the channel LED display. 

Both channels must be in the “Input” mode as de- 
scribed in Section 3.6.2.c. If it were desired to check 
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the condition of the electronics associated with chan- 

nel A, the keypad sequence would be: 

CHA SF1_ ENTER 
| 

3 — Special Function One — 3 is used to terminate the 

self-test function. The keypad sequence is: 

CHA SF1 ENTER 

4 — Special Function One — 4 is used to enable the 
input from the GPIB interface or, if option 04 has not 

been installed, to enable external ratio inputs. All 

other inputs are disabled. The keypad sequence is: 

CHAorB SF1 ENTER 

5 — Special Function One — 5 is used to disable the 

external sweep scaling circuitry. It is to be used only 

after the sweep width has become stable, and can be 

‘used for a period of several minutes of testing before 

re-enabling. The keypad sequence is: 

CH AorB 

6 — Special Function One — 6 re-enables the auto- 
matic sweep scaling circuitry. The keypad sequence 

is: 

CH AorB 
a 
es 

7 — Special Function One — 7 is used essentially as 

the opposite of SFl — 4 in that it disables the input 

from the GPIB interface or from external ratio-in- 

puts and enables all other inputs. The keypad se- 
quence is: 

CHAorB —SF1 

8 — Special Function One — 8 causes the disconnec- 

tion of all inputs from the display circuits. It also 

allows the selection of any combination of inputs. The 
keypad sequence is: 

9 — Special Function One — 9 is used to manually lock 

out all of the controls on the N10 with the exception 

of the cursor and the numbers 0 through 9 on the key- 

_ pad. When “CH B”’ then “SF1” then ‘9” are pressed, 

any O through 9 digit pressed after that will go through 
the GPIB and signal for an SRO (operator action). As a 

part of the SRQ, the number of the key (0 - 9) is pre- 

sented to the computer and can be used to call up any 

of 10 test programs for example. SF1-9 is used when 

the N10 is interconnected to the GPIB or if it is de- 

sired to lock out the front panel in a production 
application. 

n. SF2. Use of the Special Function Two button initiates 
two different sub-functions. These consist of the following: 

0 — Used to toggle the cursor. SF2-0 will either cause 

the cursor to appear on the display if it is not already. 

there, or to disappear if it is present. The keypad se- 
quence is: 

— — The “minus” function is used when it is desired 
to completely reset the instrument. All functions are 

reset to the same condition as when the N10 was first 
turned on. The keypad sequence is: 

3.7 Front Panel Reference Connection and Calibrator 

Output Functions 

The REFERENCE detector is connected to a coupler or 

some other system reference point. The detector is used to 

sense any variation in the power at the coupler or reference 

point. The purpose of the reference is to correct for un- 

wanted sweeper drift and any other undesired character- 

istics that might distort the reading. It does this by tracking 

variations in the output power level of the sweep generator 

and other components of the system. As a result, the 1038- 

N10 display will not show any variations in level which 
might come before the reference point, but display only the 
difference between the reference signal and the input 
signal. 

The CALIBRATOR connection provides an accurate 0 

dBm output for detector calibration. It is switch con- 

trolled and should always be OFF when not in use to pre- 

vent any interference from its output. Use of the CAL- 

IBRATOR will be described in Section 3.9.2 of this manual. 

3.8 Detector Characteristics 

Three types of RF detectors are available for use with the 

N10 Plug-In. These are the Balanced (dual diode) detector, 

the Single Diode detector (SDD), and the Balanced Element 

Waveguide detector. Balanced detectors are used for power 

measurements where it is expected to be measuring very low 

power levels (-60 dBm). This is because it is far more re- 

sponsive, has 3 dB more output, and is less sensitive to even 

harmonics and thermal offsets than the SDD. 

The SDD has better frequency response and better return 

loss performance than the Balanced detector. For this rea- 

son, the SDD is generally used where gain and sensitivity 

are not as important, such as the sensor for the reference 

channel of the instrument when performing a calibration 
routine. 

All RF detectors used with the N10 are equipped with RF 

connectors for connection to sources of RF power. De- 

pending on the connector type and the characteristics of



the detector, the maximum frequency for each detector 
will be different. Be sure to check the specifications for the 

detector before using it at the highest RF frequencies. Each 
detector has slightly different detection characteristics from 

another. Due to the unique compensation circuitry of the 

N10 unit, detectors can be interchanged at will and pub- 

lished accuracy specifications will be met. 

An adapter cable is available for connecting detectors or 

devices with built-in detectors having BNC or SMC output 

connections (i.e., waveguide detectors or autotesters) to any 

of the detector inputs of the N10. The use of the special 

cable is recommended because it contains a low-pass filter 

to isolate the cable from the RF signal. It also has a temper- 

ature compensation sensor. The temperature sensor is close 

to the BNC connector in the brass block to which the con- 

nector is mounted. Care should always be taken to keep the 

adapter temperature the same as the detector to which it is 

attached. This will ensure that temperature variations in the 
detector can be compensated by the N10 Plug-In. 

3.9 Operating Procedures 

3.9.1 Initial Turn-On Procedure 

Connect detector(s) to Channel A, Channel B, or A and 

B for simultaneous measurement. (Also REFERENCE if 

required for the particular measurement to be made.) As 
a general rule, when making individual or simultaneous 
measurements, Channel A is used for return loss and Chan- 

nel B is used for insertion loss/gain. 

There must not be any RF power applied to the detectors, 
or the instrument will not be able to Auto Zero itself. 

Note: 

Be sure that a sweep signal (external or internal) 
is present or the LED readouts will not give a 

steady indication. 

Turn the mainframe power ON. If only one channel is to be 
used and there is no detector attached to the other channel, 

the unused channel must be turned OFF (ice., if channel A 

is not used, press CH A then CLEAR keys) to allow the N10 

to properly Auto Zero. The AUTO ZERO light will stay on 

for 8 seconds while the N10 automatically calibrates itself 

with a zero input. The AUTO ZERO light will turn off 

when the unit is ready for operation. 

Note: 

If at any time the unit must be turned OFF, be 

sure to wait at least 10 seconds before turning it 

on again. This is required to assure proper read- 

ings when usage of the N10 is resumed. 

As the unit warms up, all traces will disappear from the 

bottom of the display screen. This happens because, without 

any RF input to the detector, the system is looking at 
nothing but noise (-65 to -70 dBm) and the trace is follow- 

ing the noise level (down approximately six to seven 
divisions from the center line reference). 

After initial warm-up (Auto Zero) and with no RF applied, 

the LED displays on the N10 should have the following 
indications: (If both channels have detectors attached, both 

channels will indicate. If only one channel has a detector, 

that channel will indicate and the other channel should be 

turned OFF, as previously stated.) 
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CHANNEL A and/or B LED -65 to -70 dB 
OFFSET 0.0 
dB/DIV 10.0 
REF LINE CL 

3.9.2 Calibration Check 

When the 1038-N10 system is first set up, the detector ex- 

changed, the temperature of the room substantially changed, 

or there is any reason to question the calibration, use the 
following procedure for each active channel and its asso- 

ciated detector: 

Allow the instrument to warm up for at least 10 

minutes — longer if it has been stored in a cold place. 

Connect the detector to the CALIBRATOR on the 

front of the N10. Turn ON the Calibrator and the INT 

SWEEP (above the Calibrator). Set the OFFSET to 

read 00.0, the dB/DIV to 0.1 dB, and be sure that the 

REF LINE reads CL. Press the desired channel and 

then “Input” and “Enter” on the keypad. The trace 

should be in the center of the screen and the channel 

LED readout should read 0.0. If the trace is not cen- 

tered and the readout reads anything other than 0.0, 

adjust the CAL pot next to the detector input on the 

face of the N1O until the channel LED display reads 
0.0. 

3.9.3. Absolute Power Display 

If power is to be displayed against another variable, typ- 
ically frequency, connect the X-axis (horizontal) ramp 

from the sweeper to the Aux 1 ‘connection at the rear of 

the 1038-D14A Mainframe. Set the sweeper to produce a 
repetitive sweep. To obtain the display, connect the detector 
to the device under test (or sweeper output) and be sure 

the OFFSET LED display reads 00.0. The REF LINE 

should be in the center of the CRT graticule, and the dB/ 
DIV should be adjusted so that its LED readout indicates 

10 dB/DIV. Press the desired channel and then “Input” and 

“Enter” on the keypad and the signal should appear on the 

CRT display. Having obtained a display, set the REF LINE, 

OFFSET, and dB/DIV to whatever position is desired. If 

smoothing is desired, press the channel of interest, then the 

“Smoothing” then the “Enter”? buttons on the keypad. 

Check to see that the smoothing function does not change 

the shape of the displayed signal. If it does, slow the sweep 

until the signal appears normal. (Note the “Sweeping Too 

Fast”’ light.) 

In order to see small signal variations across a band of 

frequencies, greater display sensitivity (smaller number of 

dB/DIV) can be used. To do this, the portion of the display 
of interest must be moved to the reference line by using the 

OFFSET adjustment. The display is then expanded using 
the desired dB/DIV sensitivity setting. The reading on the 
OFFSET LED readout is the power (in dBm) at the point 
where the trace crosses the reference line. The channel LED 
readout will indicate the power wherever the CURSOR is 

located. The CURSOR can be moved to any desired loca- 

tion on the display trace using the “‘Cursor Position” con- 
trols. 

If a sweep generator with a voltage proportional to fre- 

quency (V « F) output is used, system errors can be mem- 

orized over a very broad range, and then readings taken 

from the device under test over a very narrow portion of 

that range. This function essentially does for frequency 

3-7 
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what the dB/DIV sensitivity function does for amplitude, 

and gives the operator the ability to change the sweep end 

points at will and still preserve calibration. To use the V 

« F function (indicated, when in use, by the illumination 

of the “V « F” light on the face of the N10), the sweep 

generator’s “Frequency Reference”’ output is connected to 

the Aux 2 input on the back of the 1038-D14A Mainframe. 

Then, if it has not already been pre-set per Section 3.2 of 

this manual, the Al11S1 switch inside the N10 unit must be 

reset to place the V « F function in an ‘‘ON’’ condition. 
This switch also controls the turning on or off of the Auto 
Zero function, and was previously described in Section 3.2. 

3.9.4 Use of the Memory 

a. Single Reference. To store any single reference signal in 

the memory of either channel, the ACCESS MEMORY 

function is used as described in Section 3.6.2.k of this 

manual. To check the contents. of the memory of either 

channel, follow the instructions given in Section 3.6.2.i. 

When the INPUT-MEMORY function is used, as described 

in Section 3.6.2.f, a straight line should result. This is be- 

cause the calibration curve just recorded is subtracted (in 

dB) from the input curve. When a device under test is in- 

serted, the data displayed will be just the characteristics of 

the RF device. This is because the apparent calibration 

curve is a straight line corresponding to the reference line. 

b. Average of Two References. When making return loss 

measurements, there is the possibility of storing an error 

during calibration. The error is due to the interaction of the 

directional device’s source mismatch with the total reflec- 

tion of the short or open circuit used during calibration. 

The magnitude of the error depends upon the match of the 

output port of whatever directional device is used. In prac- 

tice, errors on the order of one-half to one dB are frequent- 

ly seen for a broadband measurement. This error will be 

added or subtracted (in dB) to any measured value sub- 
sequent to calibration. 

To substantially avoid this error, two reference curves can 

be averaged; the first made using an open circuit and the 

second using a short circuit. Since the phase of the two 

reflected signals are opposite in both cases, the resultant. 

curve will have equal and opposite errors. By averaging the 
curves, the final calibration curve will be correct. 

The Model 1038-N10 accomplishes this on channel A 

through use of the MEMORY and MEM AVG-1&2 func- 
tions, as described in Sec. 3.5.2.H. After “‘Enter”’ is pressed 

the second time, the characteristics of the open condi- 

tion are added to the characteristics of the short condition 

at each of 2000 points along the curve. The result is divided 

by two and the dividend placed in memory replacing the 
data from the first curve. Unlike the straight line obtained 

with a single reference, the memorized average typically is 
not a straight line. The deviation from a straight line is the 
error that would have been in the measurement if only a 

short or open had been used for the O dB calibration.



4, IEEE BUS INTERFACE 

4.1 D14A or D14 GPIB Data 

As detailed in Section 7 of the 1038-D14A or D14 Operat- 
ing and Maintenance Manuals, option 04 provides for con- 

nection to a remote calculator/controller. Assuming that 

this option is included in the mainframe when interfaced 

with the N10 unit, the following bus commands can be inte- 

grated with any specific program designed by the user. See 

Table 7-1 in Section 7 of the D14A or D14 Instruction Man- 

ual for a listing of all of the Refresh Display commands and 

bus functions pertaining to the D14A or D14. 

Application Note AN21, “Programming the Model 1038- 

D14A/N10 Swept Measurement System”, will give the user 

more detailed information on other commands and pro- 

gramming methods.” 

42 N10 Bus Commands 

4.2.1 N1O Bus Commands used with a D14A Mainframe 

The bus commands for the N10 are passed through the 

D14A by using a “minor” address which is one plus the. 

D14A address. For example, if the D14A address is 4, then 

the N10 address is 5. 

Note: This means that the 1038-D14A/N10 sys- 
tem has two (2) addresses. 

The minor address is not preceded by a “P”’ as with the D14 

(no suffix). 
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4.2.2. N10 Bus Commands used with a D14 (no suffix) 
Mainframe 

The bus commands for the N10 Plug-In unit (Table 4-A) are 

passed through the D14 by prefixing a “P’’ (for plug-in) in 

front of the N10 commands. For example: to access chan- 

nel A, a “PA’’ command would be sent through the bus to 

the D14. To turn off channel B, a “PBC”? command would 

be sent through the bus. . 

Commands can be listed in series, but the user is cautioned 

that any ‘‘P”’ following the first ‘‘P” in a string will be inter- 

preted as a ‘“‘Cursor Position” command instead of the plug- 
in access. In other words, only the first letter of any com- 

mand string for the plug-in must be a “‘P”’. 

The commands for the N10 follow the key-strokes almost 

one for one, so learning to program the unit should be a 

simple process. Table 4-A identifies the keypad commands 

and indicates the bus functions that do the same things. 

Tone Generation Function 

The intention of the tone generation function is to allow 
audio tones to be programmed, as desired, into a testing 

sequence. This allows the operator to hear audible prompts 

at any desired time during the testing. 

To set the tone generation mode, a lower case “‘m” is sent 

first, followed by the notes as shown in Table 4-B. 

Table 4-A N10 Bus Commands 

Channel A........... A 

Channel B........... B 

Enter..........0 0008 E 

Clear... .... ee eee ee C 
Auto Zero... eee eee Z 

Internal Sweep ....... I 

X for external sweep 

Calibrator ........... K for calibrator ON 
J for calibrator OFF 

Secondary Functions 

Offset ...... 0.20 cee 0 

1S) oe 1 

SF2 occ ec ee es 2 
SF2-0 ... ce eee Toggle cursor ON/OFF 
SF2-— oe eee ees Reset to “Power-On” status 

Access Memory....... 3 
Channel Ratio........ 4 

Memory.........006. 5 

Peak Power.......... 6 

Input.........0. 0 ee 7 

Input-Memory........ 8 

Reference Ratio ...... 9 
Smoothing. .......... ° 

Reference Line....... — 

Indirect Functions: 

Sensitivity... ......... S followed by a number from 

0 to 8. 

0 = 0.5dB/DIV 

1 = 0.1dB/DIV 

2 = 0.2dB/DIV 

3 = 0.5dB/DIV 

4 = 1.0dB/DIV 

5 = 2.0dB/DIV 

6 = 5.0dB/DIV 

7 = 10.0dB/DIV 

8 = 20dB/DIV 
Cursor Position....... P followed by the desired 

position in CRT display div- 

isions e.g., PS5.OOE for cen- 

ter screen. (The “E”’ is re- 
quired to ENTER the data) 

Local Lockout........ G to lockout 

H to return keypad to use 

Remote.........0000. R to remote (light lamp) 

L to return to local . 

Auto Zero Mode...... M for RF on during retrace 

N for RF off during retrace 

Self Test ........0005 T for SELF TEST ON 

W for normal working mode 

VOF Lee cece eee V for using proportional 

memory 

F for using full memory each 

sweep 

Device Clear ......... D to reset unit 

Example 

To program channel A for a -20.5dB offset: 

P (to access the plug-in) 

A (for channel A) 

0 (Offset — second function) 

2 

0 

5 
E (to enter the data) 
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Table 4-B Tone Generation Commands 

Note Command 

Ae ccc eee ence beeen even eens A 
Bec cc cece eee een eenas B 
Cece eee eee een nnenes C 
| D 
Bec ceeenee ee nee nees E 
Bec cect eee e cena F 
Gee cc cece eee enn ee eaee G 
A (second octave). 0... 00.0... cee ee eee I 
Bec ee eee nee e eee ne J 
Oe K 
Di ec c ee e eee n een ees L 
Bl cece eee eee eeas M 
Bee eee eee teens N 
Geel eee ence eee ees O 

The tone mode is exited by sending a lower case “q” fol- 
lowing the notes. ‘ 
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Analog Signals 

Digital Signals 

— A Output to D14A 

—p A Absolute Output 
(GPIB) 

P&B Output to D1I4A 

& B Absolute Output 
(GPIB) 

+ Horizontal Output 
(To D14A) 

5. ELECTRICAL DESCRIPTIONS OF PC BOARDS voltage according to the desired dB/DIV sensitivity setting. 
51 , . The positioning of the reference line is also controlled by A ntroduction the CRT Driver. a 
This section of the manual contains a functional description ; Marker Cursor 

. of the electrical circuits contained on the PC boards and Absolute outputs from the Driver boards go to the Memory Input ¥ 
front panel assembly of the 1038-N10 plug-in unit. Table boards, the Cursor display circuitry, and the D14A Main- (Aux 4) L 
5-A lists the circuit assemblies by reference designation, and frame to be available on the GPIB. The Cursor display cir- A Inout Channel A p| Channel A > 
includes the Schematic Diagram (SD) and assembly number cuitry also operates in conjunction with the Horizontal P o> Preamp & Log CRT Driver for each board. board. When there is a coincidence between the selected 

cursor horizontal address and the 0 to 10V ramp input, a A 
There is one electrical characteristic that is common to all display will appear on the front panel LED readout. This and A of the PC boards in the N10 unit. This is the method used display will indicate the power reading at whatever position B ° Memory 
to provide the proper grounding configuration throughout the cursor is located on the CRT trace. Cursor -@T-?p 
the unit. - te 

; Upon command, the Memory boards will memorize the 
Each PC board contains both input and output isolator information received from the CRT Driver boards. Signal Channel B ¢-——*) channel 8 >> stages. This is to transfer the ground reference from the data memorized is independent of any scale settings, and B Input >> anne > : ( [ 
Reference or Ratio Common Ground used when signals are both positive and negative memory is available. Using the Preamp & Log CRT Driver 7 
passing between the PC boards, to an on-board 15V Com- Input-Memory and channel (A or B) memory controls, it 
mon Ground. When signals leave the boards, they pass is possible to see what has just been memorized. A ik B 
through another isolator stage which transfers them back to 0 dBm at A Mem 
the between-the-boards Reference Ground. The Horizontal board accepts the ramp input of the sweep >~Q-——«H Calibrator C ory 

; a generator (within the limits of -5 and +20V) and converts 90 MHz h— o 5.2 Block Diagram Description it to a 0 to 10V ramp voltage. The board also generates the C Cursor 
(Use Figure 5-1, N10 Block Diagram, for a better under- cursor pulse and the addresses for the A and B channel Ref Channel 
standing of the following discussion.) memories. There are eleven data lines physically available Ref Input >— pe rd Ate YY 

for the production of addresses. These lines allow access to Preamp & Log | Y Low level signals from the detectors are received by the 2048 horizontal points. The full sweep (V « Sweep) mode 

respective Preamp and Log boards (both A and B channel uses the 0 to 10V ramp to produce horizontal addresses be CPU Horizontal 
Preamp & Log boards are identical), and then converted for the whole memory. If the voltage proportional to fre- y A Board to logarithmic equivalents. The result is amplified to a volt- quency (V « F) mode is desired, memory storage will be Front Panel i h 
age which varies between +1.6 and ~6.0V (corresponding proportional to the frequency of the input signal. This Keyboard & +9. 25y with the +16 to -60 dBm dynamic range of the N10). This means that any desired part of the total frequency band of Display Ramp Ramp (Aux 1) 
voltage is then applied to the CRT Driver Board along with interest can be selected and examined. This is useful, for A B PMIB Aux 3 Output mpu We ad 
the reference channel voltage (if a reference is being used). example, in the evaluation of a bandpass filter. The broad » External External (Peak Power to Ver F The Reference Preamp and Log circuit board operation is band can be examined for possible spurious outputs, and Ratio Ratio Input) pi4Q Input (Aux 2) 
basically similar to that of channels A and B with the ex- then the passband can be closely examined to locate ripples. (GPIB) (GPIB) 
ception that the reference output voltage will vary between This.can be done without any changes required in the test- 

+1.6 and -3.0V (+16 to -30 dBm). ing setup or loss of any memorized data. This also means Figure 5-1 N10 Block Diagram 
The CRT Driver combines signals received from the other re-calibration in the V « F mode is not necessary if fre- 
N10 components (see Block Diagram) according to what- quency limits are altered. 

ever command the N10 has been given. The Driver can thus The CPU (Central Processing Unit) board provides outputs 
cause the ratioing of any input signal to any other input to control the keypad operation and all front panel displays. signal (including signals received through the GPIB). The It controls the processing of the V « F, Auto Zero, and 

Channel B (only) CRT Driver also has the capability of dis- Memory functions and furnishes an input for the signals 
playing a peak power input (interfaced through the Aux 3 received through the PMIB (Pacific Measurements Interface 
connection on the rear of the 1038-D14A Mainframe). The Bus). The PMIB is the interface between the N10 and the 
Driver circuitry takes the 100 mV/dB that it receives from external GPIB. The CPU also controls the Calibrator, which 
the Log & Preamp circuitry, offsets-it by whatever amount provides the 0 dBm at 50 MHz signal used to calibrate the 
of offset has been selected, then amplifies or attenuates the detectors. 

Table 5-A N10 Circuit Assemblies 

Ref. Desig. Nomenclature Ass’y. No SD No 
ALL. eee eee Digital Display Driver Board ............. 0.000.000 0 0 14950 ............00.. 1495] 
a Display and Calibration Board........................ 14953 ...... 0.0.0.0... 14954 
A3/A4. 0.0.0.0 .000..0008. Input Preamplifier & Log A (or B) Circuit............... 15834................ 15835 
AS. eee Reference Channel Preamp & Log Circuit............... 15227 ............00.. 15228 
AGL. LL eee A Channel Memory... 2.2.0.0... ec cece ee eee 14879... ee, 14880 
AT oo oc eee B Channel Memory ..........0. 02.0000... cee eee eee 14887 .............0.. 14888 
AB. eee ee Horizontal & Cursor Board ......... 0.0... 00.0 eee eee 15187 ................ 15188 
AQ/AIO................ CRT Display (A or B Channel) ....................... 15330.............04. 15331 
All... eee ee. CPU Board ... 0.0... ee eee een 14963 ............0... 14964 
Al2. 0. eee N10 Interconnect Board ..... 2.0... 00. eee cee ee ee 15005 ............04.. 15006 
Al13.............2.000. Front Panel Assembly...................0 00022 caus 14968 ...........0..0. 15003 
Al4.. 0.0... ee eee Horizontal Finger Board ........0........ 0.0.00. 0000- 15023 .............0.0, 15034 
A1S. 0.0.0.0... 0.000000 A Channel Finger Board ............ 0.0.0... 0c ce euee 15064...............0. 15034 

5-1 5-2 
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5.3 Printed Circuit Board Descriptions 

5.3.1 Digital Display Driver Board 

(SD 14951 Bd # A1) 

The Digital Display Driver PC Board (Assembly #14950) is 

used to provide the required signals to illuminate all of the 

N10 unit’s front panel LED displays except the cursor dis- 

play (channel readouts). This includes the single LED’s 

used to indicate what mode is in use. The board also pro- 

vides an input interface for commands sent from the front 

panel keypad. (Use Fig. 5-2 — Block Diagram on page 5-3, 

and SD14951 as aids to better understand the following 

discussion.) 

5.3.1.1 LED Display Circuitry 

The LED’s are driven using a standard seven segment dis- 

play format. That is, each lamp is driven from one of the 

segment outputs so that, as far as the CPU is concerned, it 
causes them to be lit similar to the seven segment format. 

All of the seven segment LED’s on the front panel have 
their segments tied in parallel; all a’s together, b’s together, 

etc. Segment drive lines a through g (shown in the upper 

right corner of SD 14951) are used to input the segment 

information. Line dp is the decimal point, and is also com- 

mon to all of the LED’s. To determine which light is to be 

lit at any one time, separate cathodes are brought into the 

PC board and tied to cathode or digit drivers. They are 

split into the A and B channel displays, and the A and B 

channels are divided into individual LED signal readout 

lines from the PC board. For instance, connector J1’s 

(channel A) outputs are labeled Offset 1, 2, 3, 4, and 5. 

These go to the Offset display on the N10’s front panel, 

and read from the left (looking at the panel from the 

front). This means that line number one is connected to 

the farthest digit to the left on the display, and line num- 

ber five is the farthest to the right. The Sensitivity (dB/ 

DIV) display has a similar interconnect configuration. 

The overall display format is operated by first individually 

decoding which digit is to be lit, and then which segments 

of that digit are to be lit. That information is kept in the 

128 byte RAM, U19. In U19, two sections of 24 bytes each 

are used. These sections are called banks. One bank con- 

tains the segment information to be displayed, and the 

other bank contains either the same information or all 

-zeros. If all zeros are contained in the bank being displayed, 

no segments are lit (LED will be blank). This function is 
used to cause the flashing action of the LED’s. By having 

segment data in one bank, all zeros in the other, and then 

automatically switching back and forth, the light will flash 
on and off. To cause the LED’s to light in the proper 

sequence, a multiplexing procedure is used. At each address 

of U19, there is a byte of data that represents the segments 

to be lit to cause the display of a particular digit. All of 
U19’s addresses are cycled through by using an oscillator, 

a set of dividers, and a decoder. The oscillator is U20, 

operating at approximately 3.5 kHz. The dividers are U21 

and U22 which divide by 24. U18 is the buffer amplifier 

between the divider and U19. The outputs of the dividers 

feed the input side of U18, and the U18 output feeds the 

address lines of U19. Since the address lines are being 

driven from a counter, they increment from 0 to 24. The 

bank switching on U19 is taken care of by the next two 

address lines, AS and A6, which are controlled by the CPU 

through the Parallel Peripheral Interface (PPI) device, U24. 

Thus, the CPU can directly control U19 to tell it from 

which bank it should be operating. 
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To load data into U19, the data lines become inputs rather 
than outputs and are driven by U25. The eight lines of the 

A port of U25 will transmit the correct data for a particular 
location (specific front panel LED) to U19. The B port of 
U2S has the address information for the data, and it activates 
the write-select line of U19 to write the address into the 
RAM. The read/write line (pin 16) of U19 is controlled 

from U24. If the line is high, it is in the read mode, and if 

it is low it is in the write mode. The CPU can arbitrarily 
write to any digit position on the front panel by loading 
information into the U19 RAM, releasing it, and then allow- 

ing the refresh oscillator to keep displaying everything in 
the RAM. The data does not have to be a number; it could 
be any alphanumeric character (such as ERROR). The RAM 
keeps cycling through all available locations and displaying 
the information over and over again. The disconnect for the 
refresh oscillator is through the U18 buffer. Pins 1 and 15 
of U18 are the enable lines and, if these lines go low, U18’s 
tri-state outputs will take control of the bus. If the enable 
lines are high, U18 is disconnected and U25 writes directly 
to UI9. The enable lines are controlled from U24 (labeled 
Not-Counter Active). 

5.3.1.2 Keypad Interface Circuitry 

Keypad data is supplied from a separate decoder board 

through two sets of lines. One set of four lines is the actual 

data corresponding to the key that was pressed. The other 

set of lines correspond to the particular bank of keys con- 

taining the depressed key. The keys are divided into data 

groups 1, 2, and 3, with the data from each group brought 

into the Digital Display Driver PC Board separately. This 

means that when a front panel key is pressed, data comes 

in from the A, B, C, and D lines through connector J1. 

These lines form a nibble of data telling what key was 

pressed. A separate set of lines labeled DA (Data Avail- 

able) 1, DA2, and DA3 come from the same decoders and 

tell in which bank of keys the particular key that was de- 

pressed is located. The three data available bus lines are 

connected to three separate latches, U26A, U26B, and U28. 

If data from the keypad is available, one of the latches will 

trigger. The triggered latch will then cause the Q-bar output 

to go low (having been set high by a clearing pulse). The 

low output is fed to an enable line (active low), and will go 
back to the keypad decoding circuit and enable the data 

from the particular bank of keys to go to the four data 

lines. The ABCD data lines are fed to the A port of U24 
(low nibble of the A byte). The high nibble of the A byte, 

lines 4, 5, 6, and 7, are derived from the output of the 
latches with the exception of bit 7, the MSB (most sig- 
nificant bit). Bit 7 is derived directly from the data avail- 

able line, DA2, on the middle bank. The middle bank comes 

from the jog buttons (cursor and offset controls) on the 

front panel. Ifacursor or an offset control button is pressed, 

the cursor will continue to move or the offset continue to 

change until the button is released. By taking the DA2 line 

directly to the MSB of the A port of U24, the circuit can 

constantly monitor the MSB to determine if the button is 

being held closed. When the operator releases the button, 

the line will go low (will be sensed as bit 7, the MSB on the 

byte going low), and the CPU will respond by stopping the 

jogging action. 

In a normal operating mode, if the DA1 line is set true, it 

will toggle the U26B latch. U26B’s Q output will then go 

high and be delivered by bit 6 to the A port of U24. The 

CPU senses that bit 6 is high, and then knows that it is the 

first bank (DA1) of data that is being requested. It will 

then decode the ABCD data lines (least significant nibble 



of the byte) according to the bank one data. Having done. 

that, the output from the B port of U24 (BO) is supplied 

directly to the clear line of U26B and will clear the latch 

to its normal condition. In other words, if the button is 
pushed, the data will be looked at and, as soon as it is no 
longer needed, the latch will be cleared. At the same time, 

when the clear pulse is applied to U26B, the active low line 

is pulled low. One input to and gate U27C also goes low, 

forcing the output to be low, which clears the next latch, 

U26A. The low pulse is also applied to the “and” input of 

U27D, which clears the third latch, U28. This means that, 

when any latch receives the “‘clear’? command, it clears all 

three latches. 

Another function that occurs when any of the Data Avail- 

able lines are activated, is that one of the outputs will go to 

a true (high) condition (conversely, another output will go 

low), and the complement outputs will be “‘or’d’’ together. 

When this happens, the keypad interrupt output (TP4) will 

come true. The not-interrupt goes low (comes true because 

it is an active low), and interrupts the CPU. The CPU will 
cease processing whatever function it is currently involved 

with, and determine what is being asked for on the keypad. 

It will then process the keypad data. 

5.3.1.3 Sweep Error Indication, Alarm and Zero Lamp 
Lines 

Another output of the Digital Display Driver Board is the 

Sweep Error indication. If the CPU detects that the sweep is 

too fast to memorize, it will (through U24, port B, bit 3) 

cause the Sweep Error lamp to illuminate. The output of 

U24 is through nand-gate U23A. The Sweep Error lamp is 

also operated from the Input Preamplifier PC Board (SD 

15073), so that if the sweep generator is sweeping too fast 

for the power level (low level) to handle, the light will also 

turn on. 

The Alarm input (from J2, pins 23 and. 24) goes to pins 19 

and 20 (the B port) of U24, and are toggled in opposition. 

This produces a differential signal which will activate the 

alarm transducer. The timing is software controllable so 
that the audio pitch is selectable by the programmer. Tones 
can be generated to provide any desired combination, 

including music. 

The Zero Lamp off line is merely a feed-through connection, 

used as a convenience relating to the overall design format 

of the system. 

5.3.1.4 CPU Address Interface 

Parallel Peripheral Interfaces (PPI’s) U24 and U25 are driven 

by the CPU, and need to have the various addresses decoded 

so that the CPU knows where to reach them. U29 is the 
address decoder, and receives address information from the 

CPU through address lines A2, A3, A4, AS, and the not-bus 
enable line. The not-bus enable line comes from the CPU 

and will be true at address 7000 and above. As long as the 

CPU is asking for peripheral data, U29 will be active and 

looking at the four address lines. The address lines are de- 

coded into two outputs of U29 (not-4 and not-5) which are 
active low. The not-4 line is brought to the not-chip select 

input of U25, and the not-5 line goes to the not-chip 

select input of U24. U25 is decoded at 7010H (H = Hex) 

and U24 is decoded at 7014H. U24 and U25 both operate 

with four addresses. U25 is controlled from addresses 7010, 

7011, 7012, and 7013, and U24 is controlled from addresses 

7014, 7015, 7016, and 7017. 
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5.3.1.5 Test Point Indications 

TP1 — Refresh Clock output (operates at about 3.5 kHz 

— the speed of the refresh oscillator U20) 

TP2 — CPU Interrupt line 

TP3 — PC Board Ground 

TP4— +5V 

TPS — All Displays Off. If the panel is completely blank, 

TP5 can be checked to see if the panel has been 

commanded to be off. If TP5 is low, the panel is 
supposed to be off. 

5.3.2 Display & Calibration Board 

(SD 14954 Bd #A2) 

The Display and Calibration Board (Assembly #14953) has 

two major functions. The first function is to provide a 50 

MHz, 0 dBm reference for external detector calibration. The 

other function furnishes the signal required to activate the 

cursor ‘display LEDs on the N10 front panel. (Use Figure 

5-3 on page 5-3 and SD 14954 as aids to better understand- 

ing the following discussion.) 

5.3.2.1 Calibrator Circuitry 

The Calibrator signal generation circuitry (shown along the 

bottom of SD 14954) primarily consists of a 50 MHz os- 
cillator with a leveller-loop attached to control the output 
power. The output of the oscillator is filtered (to eliminate 

harmonics) and padded before it reaches the output con- 

nector. This assures a OdBm (1mW) into 50 ohm at 50 

MHz output with almost no harmonics and excellent source 

match. 

Q1 is a 50 MHz Colpitts oscillator whose output is supplied 

to the filters through a 50 ohm resistance. The 50 ohm is 

used to ensure that the source impedance will match the 

filter impedance. The circuit is designed to allow an external 

swept RF source to be used to test the filter in order to 

optimize the filter’s response before it is connected to the 

calibrator. This is done through J4, pins 3 and 4, which 

allow connection of the swept source into the front of the 

filter. In order to test the filters with the swept source, it 

is necessary to lift one end of R80 so that the impedance 

that the source is looking into will be close to 50 ohms. The 

output of the filter is then padded through a single-section 

pi pad rated at 14 dB. The pi pad is used to provide a 0 

dBm output that can be controlled to maintain a return 

loss in excess of 30 dB. In this way, the source impedance 

is almost completely independent of the filter character- 

istics. 

As the output of the Q1 oscillator is applied to R80, it is 

monitored by CR7. The resulting voltage is used in a feed- 

back loop to control the power output from the oscillator. 
The feedback loop is composed of CR7, U16A, and peri- 
pheral components. The loop will supply current to the 
emitter of the oscillator through Q2. The only purpose of 

Q? is to turn the oscillator on and off from a specific logic 
level by way of level shifter Q3. The input of Q3 is TTL 

and the output side is CMOS type logic (runs positive 

enough to turn the control switch on). Q1’s output power 

is controlled through a voltage supplied by a separate volt- 

age controlled reference diode, CR6. CR6 supplies a 6V 

reference without being effected by variations in the 15V 

power supply. The 6.2V from CR6 ‘is supplied to the oscil- 

lator reference resistor, R69, through the temperature com- 

pensating diode, CRS, CR5 compensates for any tem- 
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perature variations that may affect the diode detector, 

CR7. In this way, the reference voltage will stay constant 

when there is any change in temperature because the voltage 

drop across CR7 will maintain the correct value. The 

oscillator adjust pot., R71, provides the means for a small 

adjustment to assure an exact 0 dBm output. The pot. will 

only adjust within about a 1 dB range, but this is sufficient 

to take care of any circuit variations that might be present. 

5.3.2.2 Cursor Display Circuitry 

The cursor display consists of the large power readout digits 

at the top of each channel section on the front panel of the 

N1O unit. There is a separate circuit path to drive each of 

the channel readouts. Both A and B channel circuit paths 

are identical except that A channel displays 3.5 digits while 

B channel displays 4.5 digits. Channel A has a resolution of 

10 mV and channel B resolves to 1 mV. This means that the 

‘decimal point on the displays is positioned to show 0.1 dB 

resolution on channel A and 0.01 dB resolution on channel 

B. - 

The conversion from analog to digital data is accomplished 

in chip set U3 and U4 for channel A and U11 and U12 for 

channel B. The chip sets process an analog voltage input to 
deliver a BCD digital output. This output will be processed 

to eventually drive the LEDs of the front panel displays. 

Since the BCD numbers cannot directly drive the display 

LEDs, the numbers must be converted to the 7-segment 

mode through a decoder. US and U13 do this for channels 

A and B respectively. The outputs of the decoders are fed 

through current limiting resistor networks R28, R29 and 

R55, R56 to the cathodes of the respective channel LEDs. 

To cause the LEDs to turn on, the anodes of each LED 

must be activated as required. This is done using a multi- 

plex (light one digit at a time) system. The “‘D”’ outputs of 

U4 and U12 control the actual anode activation, and are 

fed through isolators U6 and U14 which supply the anodes 

of the LEDs, and allow them to be strobed. 

Decoder drivers U5 and U13 are also used to suppress any 

leading zeros. This means that if any unwanted zeros are 

in front of the numbers to be read out, they will be elimin- 

ated before the display digits are activated. Only the active 

or significant digits will be displayed. The polarity indica- 

tion and positioning of the decimal point on the display are 

controlled and driven through separate driver transistors. 

Two sets of transistor arrays, U7 and U8, are used for 

individual channel logic control (as shown on SD 14954). 

The dBm or dB inputs for both channels are supplied 

through a sample and hold technique. Sample and hold 

circuits are used to ensure that the signal input to the PC 

board is only processed at a specific point in time. That 

point is the exact instant that the cursor appears on the 

CRT display trace. In this way, the display will show what 

the power level is exactly at the cursor location. Coupling 

switches U2A (for channel A) and U2B (for channel B) are 

used to ensure that this timing takes place at the correct 

instant. U2 is switched when the cursor pip (the voltage 

pulse that is generated when the cursor appears on the CRT 

display) comes into the PC board. The cursor pip will close 

the switches and charge the hold capacitors (C5 for A chan- 
nel and C21 for B channel) for the very short segment of 

the trace displayed by the cursor. The cursor is about 1% of 
the sweep width, so it will be about 0.1 msec wide at the 
maximum sweep speed of 10 msec. With a sweep speed of 

1 second, the cursor would occupy about 10 msec of sweep 

width. The hold capacitors are connected to isolation ampli- 
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fiers UIC (for A channel) and U10D (for B channel). The 
amplifiers supply the DACs through voltage divider net- 
works (R12, R13 and R45, R57) since the full scale input 
to the DACs are only 10% of what is required for the input 
signal. 

The input to both channels is through isolation amplifiers 
UIA and UIOA for the A and B circuit paths respectively. 
Isolation amplifiers must be used whenever a signal enters 
or leaves a PC board in the N10 unit to allow for the chang- 
ing of grounds. Ratio or reference grounds are used between 
the PC. boards and a 15V common ground is used on the 
boards. Therefore, a change from ratio to 15V ground must 

be made at the PC board input and then transferred back to 
ratio common ground when the signal leaves the board. 

Another signal used in the Display and Calibration PC board 

circuitry is the +10V Reference. The +10V reference must 

also be transferred from the ratio ground to the 15V com- 

mon ground on the board, and this is done through UI10C. 

U10C also divides the 10V down to 1.1V to give an internal 

reference of 1.1V. The 1.1V is used to supply each of the 

A to D convertors. U4 and U12 receive the 1.1V through 
gain adjust pots R21 and R64 so that the full scale level of 

each channel can be individually set. The 0 level can:also be 

set for each channel by offset trim pots R9 and R40. The 

trim pots are required to supply a dc offset adjustment. This 
adjustment is used to ensure that the readout will indicate 

OV when a OV input is present at a particular channel. 

5.3.2.3 Test Point Indications 

TP1 — Ratio Common Ground 

TP2 — Lamp Test. Channel A 

TP3 — Lamp Test. Channel B 

TP4 — -15V 

TPS — 5V Common 

TP6 — 15V Common 

TP7—+5V 
TP8 — +15V 

TP9 — Calibrator Oscillator Drive (Approximately +8V) 

5.3.3. Input Preamplifier and Log A (and B) Circuit 
(SD 15835 Bd #A3/A4) 

The Input Preamplifier and Log Circuit board (Assembly 

#15834) is identical for both channel A or channel B. The 
board is designed to accept the signal input from both 

balanced (dual diode) and single diode detectors. The 

board contains a linear preamplifier that can initially pro- 

cess both the input from a balanced detector and a single 

diode detector. The amplified output of the Preamp (the 

name of the board will be shortened to “Preamp” for the 

rest of this discussion), after further processing, will then be 

used by the 1038-D14A Mainframe to cause precise power 

indications on the CRT and the N10 LED displays. 

The positive and negative signals received from the balanced 
and single diode detectors are processed through two separ- 

ate circuit paths, theoretically similar to the absolute value 

circuit operation of a digital voltmeter. The detected signal 
enters electronic switch U30 and, during the normal CRT 
trace period, the signal is applied to the differential ampli- 
fiers U20 and U21 for low levels or U13 and U12 for high 

level signals. During the retrace period, U30 is switched and 

grounds the amplifier input. The Preamp recognizes this 

ground condition and adjusts itself to OV at the output
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(Autobalances). (Use Fig. 5-4 on page 5-7 and SD 15835 as 

aids to better understand the following description.) 

5.3.3.1 Low Level Signals 

Since U20 and U21 are differential amplifiers, the signal 

input from the detectors is brought in differentially as a 

. pair. This means that either positive or negative single diode 

detectors can be used. In the balanced detector, both inputs 
are used. 

U20 and U21 amplify the signal by a factor of 200, and 

then send it on to UI9C. In U19C, the balanced signal is 

converted to an unbalanced signal and amplified by a factor 

of 10. This total gain of 2000 (relative to the front end de- 

tector input) can be checked at TP9. The signal then pro- 

ceeds to the input of log amplifier U19D. U19D is a sum- 

ming amplifier whose positive side is grounded. During the 

retrace period, this places a virtual ground at pin 6 due to 

feedback action (normal inverting operational amplifier) so 
- that the input resistance going into U19D from U19C con- 

sists of R26 and R33. (C11 is inactive except during the 

Auto Zero mode. This will be discussed later in this sec- 

tion.) The Preamp is adjusted to 0, and TP9 will read a 

voltage proportional to the RF input, up to -27 dBm with 

a single diode detector, or to -30. dBm with a balanced 

detector. At -30 dBm with the balanced detector, the volt- 

age at TP9 would be 2.8V. At -30 dBm, there should be 

about 2.8V or 1.4V depending upon whether a balanced or 

single diode detector is in use. If the power input dropped 

to -40 dBm, the signal level would be 1/10th or 0.28/0.14V; 
at -50 dBm, it would go down another 1/1 0th, etc. 

In the normal (forward trace) mode, U19D receives its feed- 
back from U4A’s collector which is connected to a summing 
junction. The current coming into the summing junction 
through R33 will be logged by the system so that the volt- 
age at pin 4 of U4A will look like the log of the input with 

a coefficient of 60 mV per decade. For every 10 dB change 
of the detector input, there will be about 60 mV change at 

the emitter of U4A. Q]1 is in the circuit to provide feedback 
in case the zero offset is slightly negative. 

The signal coming from pin 4 of U4A (Log Direct) goes 

through R41 to U11B. R53 is an adjustment on the feed- 

back divider which consists of R34 (in the feedback circuit 

of U11B) and.R41. The signal output from U11B is called 

“Log Low’’. It is multiplied by 16.6 and equals 100 mV/dB 

(will equal OV at -27 dBm for a single diode detector and 

at -30 dBm for a balanced detector). The log amplifier is 
temperature sensitive in that the leakage current in the 
transistor is a function of temperature and doubles every 
10°C. This causes the voltage between the emitter and base 
to change. To compensate for this, there is a temperature 
compensation circuit consisting of U11A (with feedback 
through U4B) which is an inverting amplifier with fixed 
current coming from a fixed 10V reference (R44). The 
reference causes a voltage to appear between the base and 
emitter of U4B due to the feedback action of U11A (an- 

other log amplifier), In U11A, the collector current feeds 

back from pin 14 of U4B to pin 9 of U11A. The result is 
that the emitter-to-base potential of U4B has the same tem- 
perature variation as the emitter-to-base potential of U4A at 
the same current. Since the current is equal to the -27 dBm 
current, U11B (Log Low) will now have a OV output. The 
only purpose of U4B and U11A is temperature compensa- 
tion. With the above process in effect for low level signals, 
the signals are now proportional to the log of the input all 
the way from -70 dBm up to -27 dBm (single diode), at 
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which point UI1B, pin 14, goes positive, CR5 disconnects, 
and the high level signal path takes over. 

5.3.3.2 High Level Signal Path 

Differential amplifiers U12 and U13 are connected to the 

same point (output of U30) as U20 and U21. They operate 

(along with US) to provide the same function as U20, U21, 

and U19C only for signals above -27 dBm (single diode 

detector). U13 has very low gain (5, as against 200 for the 

low level path), and USB has a gain of one-half. This equals 

an overall gain of 2.5. At the highest power level (+16 dBm), 

a single diode detector will have a maximum output of 

about 1.7V and a balanced detector will deliver about 3.4V. 

With a gain of 2.5 this equals 8.5V which is close to the 

power supply voltage on U17. The ouput of U11D goes 

through R141 to log amplifier U5, which gets its feedback 

from the collector of U4D. Q4 is used similar to Q1 (in the 

low level path) for a reverse clamp. The signal goes through 

ULIC and is amplified by a factor of 16.6 so that the “Log 

High” signal equals about 100 mV/dB. 

Both the log high and log low signals are output through 
diodes. The low signal from U11B will always be negative 
due to the fact that CR5 disconnects at OV preventing the 
low signal from going above OV. The log high signal from 
ULIC is always positive because CR13 prevents it from 
going below OV. As the low RF signal starts to increase, the 

log low voltage goes toward zero until it reaches -27 dBm 
(OV). Just above -27 dBm, the log high voltage, which has 

been at OV, takes over. The log low voltage remains at OV 

and the log high voltage continues to increase as the RF 

input signal increases. Both log low and log high signals are 

summed at U9. One of the inputs to U9 is always adding 
zero to the signal, so only the active signal is passed to 
U10D. Temperature compensation is accomplished through 
RT1, R59, and R58. These components provide a linear 
temperature coefficient to compensate for the log circuit 
so that the output of U10D will always be exactly 100 
mV/dB, regardless of temperature. U10D furnishes both 
isolation and a place to sum in a correction signal which 
compensates for the temperature coefficient of the detector 
diode. The performance of the entire signal path can be 
checked at TP2. 

Compensation circuitry is included in the Preamp for use 

-with high level signals. The purpose of the compensation 

amplifier (active only above -30 dBm) is to maintain a 

constant upward slope to the detector output level. At 

about -30 dBm, a detector will start to divert from square 

law (steady upward slope) to the peak-detector voltage law 

(smaller slope) as the RF power of the signal increases. To - 

circumvent this and maintain the steady upward slope, the 

output of U11D (pin 1) is tied into a compensation circuit 

through potentiometer R142 and resistor 143 to U8. U8 is 

another log amplifier and receives its feedback through 

U14B The voltage output from U14B is through pin 2. Q5 

prevents the signal from locking up in a reverse direction. 

The signal leaves U14B through R151 to U7. U7 has a gain 

of 2, so the de-logged signal is squared. The signal is de-log- 

ged at U14C so that U14C’s current (not voltage) output 

will be proportional to the current at U8 pin 2. TP11 will 

allow measurement of the voltage output of this section of 
the Preamp. U14A compensates the log transistor junction 

so that U19D and U14A provide a fixed current. Along with 

the fixed current is a voltage that will be a function of tem- 

perature, as will the voltage from U8. U14A, U14B, and 

U14C have the same temperature dependence. U14A will 

furnish compensation for these components. 



Current from U14C (monitored by U32 pin 2) goes into 

U14D and U14E. The purpose of U14D, U14E, and U32 is 

to produce a current mirror. In other words, the same cur- 

rent is present at pin 12 of U14E, except that it must be of 

reverse polarity. The current is applied to the input of the 

Log High circuit and summed in US to form the log of the 

total composite signal. The composite signal consists of the 

signal through R141 and U14D pin 12. The sum of the cur- | 

rents is linear with power from -30 dBm to +16 dBm, thus 

maintaining the steady upward (square law) curve rather 

than starting to level off (peak detector law). The compen- 

sation must be different depending on whether the detec- 

tor uses a balanced or single diode. This means that the 
same compensation that occurred at one voltage for the sin- 

gle diode detector will have to occur at twice the voltage if 

the balanced detector is used. U22D causes the reference 

current to double in U14A whenever a balanced detector is 

used. The single diode detector will read the same voltage at 

the output as the balanced detector due to the fact that 

additional current is summed into U31A. This changes the 

voltage enough to offset the output at TP2 by 3 dB. Since 

the balanced detector generates twice the output of the sin- 

gle diode, this 3 dB change will produce an equal voltage for 

either detector. Pin 25 (Detector ID) at the input of the Pre- 

amp is used to recognize whether a balanced or single diode 

detector is in use. The balanced detector contains a jumper 

which causes OV to be present at pin 25. The single diode 

detector has no jumper and allows SV to be present at pin 

25. The voltage goes through U27D, is inverted by U26F, 

and sent to U22D. Thus, the N10 “knows” what type of de- 

tector is in use without any adjustment required by the 

operator. 

5.3.3.3. Thermal Compensation 

At low signal levels, the detector voltage will vary con- 

siderably with changes in temperature. A detector’s output 
at low levels is an inverse function of temperature. There- 
fore, it is necessary to monitor the temperature of the de-- 

tector to be able to provide the proper compensation. This 
is done by means ofa thermistor located inside the detector. 

The thermistor becomes part of a bridge that includes the 

input circuitry to U31B. U31B puts out a temperature com- 

pensation signal that is just proportional to the temperature 

change sensed by the thermistor. This signal is fed as a 

reference to U14A to cause the compensation circuit to 

correct for any detector temperature variations. The refer- 

ence signal also goes to U31A to cause a slight offset on 

the output. 

The signal that goes to the temperature compensation cir- 

cuit will compensate for errors in the curvature of the cor- 

rection circuit, but will still leave the possibility of an ab- 

solute level shift (as the temperature goes up, the output 
will appear as if there were less RF). To offset that, addi- 
tional compensation is added through U31A. The result is 
that, as measured at TP2, the output is independent of the 

temperature of the detector. 

Inside the detector assembly, there is a selected resistor 

which allows a slight adjustment on the reference voltage at 

U31B pin 7. This detector compensation resistor interfaces 

with the Preamp at pin BB of the input connector, and its 
value will depend on the individual characteristics of the 

diode in the detector. If the diode in the detector element is 
replaced, the resistor must also be replaced. The correct 

value resistor for the replacement diode is included in the 

replacement kit. 
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5.3.3.4 Auto Zero Circuitry 

There are two methods used to assure that the N1O unit 

automatically zeros itself. If the RF is completely turned 

off (zero power) during the retrace period of the sweep 

generator (oscillators are off), electronic switch U30 in the 

Preamp can be selected so that it will never be activated and 
the signal will always go directly to the differential ampli- 

fiers. U30 would always be in the position as shown on 
SD 15073. 

The second method is employed if a sweep generator is 

used wherein the RF cannot be turned off during the re- 

trace period. In that case, U30 is activated and the signal is 

sent to ground. This allows the Preamp and N10 internal 

circuitry to zero, but still does not compensate for the 

detector. Regardless of which way U30 is switched, during 
the sweep retrace period the Preamp is set so that the log 
feedback is disabled. The feedback from U19D goes to 

the switch portion of U29 and the log feedback is eliminat- 

ed by opening pins 9 and 8 of U29. Then, the linear feed- 

back is supplied through pin 3 of U29. This feeds through 

R37 to C13 and through R72 to C72. C13 is necessary to 
stabilize the feedback loop during the Auto Zero interval. 

C72 is a sample-and-hold capacitor that stores the required 

voltage to cause the Preamp to be adjusted to OV at the 

input. The constant C72 voltage is applied through voltage 

follower U28B and R19 back to the input of U19D. When 

the retrace cycle is completed, U29 pin 3 opens, U29 pin 

11 closes, and the circuit goes back to the log feedback 

mode. Just enough current continues to flow through R19 

to guarantee that the Preamp will produce a OV output 

with a OV input. The action described above takes place 

every retrace interval. This means that approximately 10% 

of the time the instrument is zeroing itself. 

If the RF is not turned off during retrace, it becomes nec- 

essary to take into account the parasitic thermal potentials 

of the detector diode. As said before, if the RF is off the 

system will automatically zero itself without adjustment on 

the part of the operator. In the event that the RF remains 

on or partially on during retrace, it becomes necessary for 

the operator to periodically turn off the RF manually. This 

can be done through the bus or by physically turning off 

the power from the sweeper. Then, the Auto Zero button 

on the front of the N10 unit is pressed. This causes the N10 

to go through a cycle of events to read the dc voltage on 

the detector. When the Auto Zero button is pressed, the 

circuitry performs a normal retrace zero (just discussed) 

wherein the voltage on capacitor C72 is updated and the 

N10 is properly zeroed with U30 switched to ground. 

The cycle is then repeated with the detector in the cir- 

cuit so that the second zero will take into account any 

parasitic thermal voltage from the detector. In. order to do 

this, the first part of the cycle is a course zero which makes 

use of successive approximation register U2 and DAC 

(Digital to Analog Convertor) U3. U3 is-fed through ULOA 

(part of the DAC) and then back through switch U18 and 

R34 to correctly zero the Preamp in the coarse mode. U2 

is triggered and goes through a successive approximation 
(normal A to D conversion) with U1B monitoring the volt- 

“age at the output of U19D through R74. (C74 eliminates 
noise spikes.) The successive approximation goes rather 

slowly, with each step taking 1/16th of a second. (See 

Figure 5-5 for the Timing Diagram.) All of the above occurs. 
after the Auto Zero button has been pressed. A signal 

comes into the Preamp through pin 6 from the N10 micro- 

processor that says an Auto Zero is required. When the 
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Auto Zero button is pressed, all of the logic circuits (U15, 

U23, U24, U17, U16, and U25) take over and cause the 

Auto Zero cycle to start. U2 generates a series of clocks, 

causing the output of U10 to be forced to drive the voltage 

on pin 7 of U19D to as near zero as possible. This is a nor- 

mal successive approximation technique using UIB as a 

comparator, U2 for the successive approximation, and U3 
as the DAC. 

The course zero is fed back through pin 2 of U18 but, since 

this is only a course adjustment, residual voltage must be 

considered and eliminated. The DAC has 8 bits equalling 

a resolution of one part in 256. This is not sufficient to zero 

as accurately as.is required, so there will always be residual 

voltage at pin 7 of U19D that must be eliminated after the 

coarse zero cycle is completed. This is done by another 

sample and hold circuit consisting of U28B and C12. This 

circuit is fed from the output of U19D through pin 6 of 

U18. The voltage at pin 1 of U28B is forced to the correct 
value with feedback supplied through R35 and U18 pin 11. 

This completes the coarse and residual (fine) zeroing process. 

To briefly recap the preceding discussion, whatever voltage 

is present during the coarse and fine zeroing cycles is con- 

nected to the amplifier during the normal (trace) interval 

of display. During the retrace interval, the voltage is dis- 

connected after the zeroing process is completed. The sig- 

nal from the coarse and fine zero is only connected during 

the display mode. During the retrace mode, it is not con- 

nected because then the Preamp is zeroed with the input 

(shorted through U30). The coarse and fine zero signals 

are used to make up the difference between what is done 

during the retrace period and what the detector is sensing. 

The whole purpose of the coarse and fine zero modes is to 

apply to the Preamp a signal proporational to the difference. 

Refer to Figure 5-5, Auto Zero Timing Diagram, for the 
logic associated with the Auto Zero function. The logic is 

basically a clocking sequence which is counted down 
through UISA and U15B (a 16 Hz signal is used as the 

trigger frequency to operate the successive approximation 

register). A series of signals are derived that allow various 

events to take place. UISA & B are counters, and U23 isa 

state decoder which selects three modes of operation. U23 

allows: (1) retrace zero, then (2) the time interval for the 

coarse zero cycle, then (3) a one second time interval for 

the fine zero cycle. UI6A, B, and C comprise a three bit 

comparator. The output of this array is true if the three 

most significant bits of U2 are equal. This will happen if 

the correction called for is at the extreme limits of either 

end. In other words, if it is desired to have one polarity of 

correction to equal an all true (1’s) condition out of U10A, 

the opposite polarity of correction would equal an all false 

condition (0’s). This indicates that the DAC is at the farthest 

limit of its ability to correct. This logic signal is fed to pin 

12 of U17A (Zero Error). A Zero Error would be indicated 

if the operator left the RF on when trying to zero the N10 

and the signal was too large for the instrument to correct 

or, if an unused channel were left on that did not have a 

detector attached. Then the zeroing process would have to 

be repeated after the RF was removed or the unused chan- 

nel turned off. The final output of U23 (pin 6 — indicates 

zeroing process is over) will clock U17A. This means that 

the “‘Zero Error” will set U17 to produce an output that 

does two things: (1) connects an output signal called “Zero 

Lamp Off” (pin 9 at the input of the Preamp) through 

U8C and D to a 4 kHz clock from U15A. This causes the 
front panel “Auto Zero” lamp to start flashing to indicate 
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an improper zero to the operator, and (2) guarantees that 

there is a signal at U25A to keep the clock running. As long 

as the clock is running, the lamp will continue to flash and 

the circuitry will continue to try to zero itself. When the 
cause of the Zero Error is removed then, at the end of the 

fine zero cycle when the clock comes from pin 6 of U23, 

there will be a “zero” at pin 12 of U17. This will go through 

and cause U8 to shut off the Auto Zero lamp and stop the 
zeroing cycle. 

Normally, when the Auto Zero button is pressed, the lamp 

goes on and stays on until the zeroing is complete. If there 

is an error, the lamp will go on steadily during the first 

zeroing cycle, then the circuit will sense the error, and the 
lamp will flash until the error condition is cleared. 

C11 and R29, as previously mentioned, are part of the 

Auto Zero circuitry. They function to cause a drastic re- 

duction in the bandwidth of the entire front end system. 

The reason for this is that, when the front panel Auto 
Zero control is activated, it is necessary that the NIO be as 

insensitive to noise as possible along with having zero RF 
power applied. External RF and noise will cause the instru- 

ment to zero incorrectly, so it is important that the band- 

width be as narrow as possible. Thus, pin 14 of U18 is on 

during the entire Auto Zero cycle to reduce the bandwidth 
to a point where as much noise as possible is filtered out of 
the system. 

5.3.3.5 Smoothing and Excessive Sweep Speed Functions 

The Smoothing function is used when it is desired to ob- 

tain high resolution at very low power levels. This is done 

by sweeping very slowly and adding additional noise filter- 

ing. A signal from the microprocessor (activated by the 

“Smoothing” button on the front panel keypad) enters the 

Preamp at pin E (Smoothing Off) and proceeds to U29 pin 

16. U29 switches and connects pins 14 and 15, which turns 

on C15 and provides higher capacitance for sweep error 

detection. The circuit is looking at low level log signals only. 

The signal coming from U4A pin 4 (Log Direct) goes to 

U4C which takes the anti-log, thus producing a current out- 

put from pin 9 of U4C that is proportional to the input 

signal level. The anti-log must be taken at U4C because 
there is no other place in the specific circuit configuration 

where the signal is available for use. A slight offset is pro- 

vided by R86 to be sure that the circuit does not lock up or 

give excessive indications at low signal levels. The signal 
from U4C.into amplifier U10C combines with the current 

coming through R86. Remember that the current from U4C 

is proportional to the signal level. The current from C22 and 
C21 (C22 only if Smoothing is OFF) comes from the 

horizontal ramp input from the sweep generator. The faster 

the sweep speed of the ramp, the greater the current flow 

through the capacitor. If this current exceeds the current 

from U4C, then U10A will output an error indication. For 

this reason, when there is very little current from pin 9 of 

U4C (very low signal levels), the sweep must be slower than 

at high signal levels where there is a lot of current. UID is a 

comparator to convert the level from U10C into a logic level 

capable of driving U8. U8 is a pair of gates connected as an 

RS flip-flop so that, if the signal on pin 8 of U8A is driven 

low (indicating a sweep error), U8A will latch and the sig- 

nal will be fed to pin 11 of the Preamp edge connector. This 

error indication will cause the “Sweeping Too Fast” light to 

turn on. The light will stay on until the “Fwd Trace” signal 

comes in through pin 3 of the edge connector. When the 

forward trace goes negative (during retrace), it will reset U8 

causing the light to go out. The light will remain out until 
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the portion of the signal is reached where the level is low 

enough to again light the lamp. The lamp will turn on and 
stay on for the remainder of the sweep, until it is again reset 

by the forward trace going low. This action makes it possi- 

ble for the lamp to remain on long enough to be seen. 

Otherwise, the lamp might just flash on once or twice and 

not be seen. CR19 (connected to pin 2 — “‘A/B ON’’) is in 

the circuit to assure that the only time the above action 
takes place is when the Preamp is ON. This is necessary to 
be sure that the channel A board does not cause the light 

to go on when only channel B is in use, or vice versa. A 

signal must come in through the A/B ON connection to 

activate the board. U8A & B are both open collector devices 

with pull-up resistors R88 and R89, and allow the signal to 
enter and lock in only if the Preamp is on. 

5.3.3.6 Test Point Indications 

TP1 — +5V Power Supply. (Can be used for logic probe if 
necessary) 

TP2 — Indicates the final output of the Preamp (100mV/ 
dB) 

TP3 — Logic (SV) Ground 

TP4— Log Low Signal. Will read 100 mV/dB up to -27 
dBm. 

TPS — Log High Signal. Will read 100 m¥V/dB from -—30 

dBm up to +16 dBm. 

TP6— +10V Reference. Fed through USA (Diff. Amp) to 

be sure that 10V is properly referenced to ground 

on this (Preamp) PC board. 

TP7 — OQ + 10 mV. Used to inject current into U19B to 

calibrate the log amplifier and check for proper 

operation. 

TP8 — Reference Ground 

TP9 — Output of the Low Level section of the Preamp 

(< -27 dBm) 

TP10— Output of the High Level section of the Preamp 

(> -30 dBm) 

TP11 — Ratio (off board) Common 

TP12— +15V 

TP13 — Grounded during part of the calibration procedure 

to remove detector compensation. 

TP14 — -15V 

5.3.4 Reference Channel Preamplifier & Log Circuit 

(Bd # AS Schematic Diagram SD 15228) 

(Use Figure 5-6 on page 5-12 and SD 15228 as aids to better 
understand the following discussion.) 

The general operation of the Reference Channel Preampli- 

fier and Log PC board (Assembly #15227) is almost exactly 

the same as the high level signal path of the Input Preampli- 

fier and Log A (or B) Circuit board, as described in Section 

5.3.3.2 of this manual. The Ref Chan Preamp has no low 

level section because the reference channel is used only for 

ratioing and will not be sensing signals below -30 dBm. 

Signal flow from the detector input, through the circuitry, 

to the Log R (100 mV/dB) output is exactly like that 

described in Section 5.3.3.2 with one exception. Since 

there are no low level signals involved, there is no signal 
combining stage required in what would be the combining 
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amplifier, U5, on this board. US is a simple gain control 

stage that aids in compensating for temperature variations. 

The compensation amplifier (shown along the bottom of 

the SD) is exactly like the A and B channel Preamp (as 
discussed in Section 5.3.3.3). 

The self-test input of the Ref Chan board is also exactly the 
same as the A/B Preamp except that there is no low level 
channel that has to be turned off. This eliminates the 

necessity for an auxilliary output of the self-test circuit, as 
is required on the A/B Preamp board. 

There is no necessity for an Auto Zero circuit on the Ref 
Chan board since the Auto Zero is only for low level signals 

(< -30 dBm). The Ref Chan board does have a retrace 

zeroing feature, but it too is almost identical to the A/B 

Preamp. There are some slight differences in implementa- 

tion of the circuit, but the operation is essentially the same 
as described in Section 5.3.3.4. 

5.3.4.1 Test Point Indications 

TP1 — SV Common Ground 

TP2— +5V 

TP3 — Log Output. (100 mV/dB) 

TP4— +10V Reference 

TP5 — On-Board Common Ground 

TP6— On-Board Preamp Output. This is the detector sig- 

nal after being amplified by 2.5. 

TP7 — Output of the Compensation Amplifier 

5.3.5 A Channel Memory 

(Bd # A6 SD 14880 

The A Channel Memory PC Board (Assembly #14879) has 
the capability of storing 2048 12-bit words. The 2048 
words correspond to the 2048 addresses generated by the 
Horizontal and Cursor Board (SD 15188). The addresses are 

sent directly to the six 1K x 4 RAMs, U27 through U32. 
(Use Figure 5-7 — Block Diagram — on page 5-12 and SD 

14880 as aids to better understand the following discussion.) 

When a new address pulse enters the PC board through pin 

D of connector J6, the trailing edge triggers the 2 usec 1- 

shot, U6A, which starts the conversion timing. Conversion is 

actually accomplished in Successive Approximation Register 

(SAR) U8 operating in conjunction with Digital to Analog 

Converter (DAC) U9. Both of these devices are 12 bit com- 

ponents. The output of U9 is converted from current to 

voltage by U25B. This voltage is then fed back to the input 

comparator, U24, where it is compared to the voltage which 

has been applied to the board at pin A (Ratio A) and passed 

through the isolating operational amplifier, U25A. Since 

U25A is an inverting op. amp., the signal is inverted and 

applied to comparator U25. The output of the comparator 

is the data input to SAR U8. U8 drives DAC U9 through 

the hex bus drivers Ul and U2. U1 and U2 are enabled by a 

signal called Memorize 1 or Memorize 2. That signal is gen- 

erated by an and-gate from two signals, so that if the circuit 

is going through the Memorize 1 or Memorize 2 cycle, the 
Memory | or 2 will enable the hex bus drivers. Thus, any- 

time a memorizing sequence is in progress, the bus drivers 

are simply a connection from the output of U8 to the input 
of U9. 
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At the same time that U9 is being driven, the U27 through 

U32 RAMs are also driven from the U21 and U14 hex bus 

drivers. In this way, all 12 bits of information are applied to 

the RAMs at the same time that U9 is completing the con- 

version in conjunction with U8. When U8 produces a con- 

version complete signal, the write and the chip select lines 

of all of the RAMs are cycled through, and the digital word 

that is present at the DAC at that time is stored in the 

RAMs. 

The process of keeping track of the status of the cycle is 

done by the U26 counter and the UI7 decoder devices. 

When a signal comes into the circuitry that tells it to “‘mem- 

orize”, the cycle starts with the U26 counter being set to 

contain all 1’s. This is done through the master reset (MR) 

line of U26. A count down is then initiated, using the down- 

count clock input to U26. The action will start from a full 

count and then count towards zero. 

While the count is regressing, U8 is being clocked by the 

same 0.5 MHz clock. Nothing is happening at first at the 

decoder (U17) because only three outputs are used, corres- 

ponding to count 3, count 2, and count 1. As the down 

count proceeds, it will eventually get down to count 3. At 

that time, pin 4 of U17 will go low and produce a load 

(clock) pulse which goes to the U12 and U19 hex latches. 

That action causes whatever digital word is present at U8 at 

that point to be loaded (all 12 bits) into U12 and U19. U12 

and U19 will hold the word until it is needed. As the count- 

ing cycle continues, the next pulse will decrease the decoder 

down to count 2. This releases the line at pin 4 of U17 and 

grounds the line at pin 3. The line at pin 3 is an active low, 

and grounding it will have several enabling effects. The pin 3 
output feeds the output enable of U20 and U13 (hex bus 
drivers that pass averaged information to the memories) but, 

to be fully enabled, output enable 1 (labeled not-output 

enable) of U20 and U17 also has to go low. At this point in 

the cycle, output enable 1 is not yet low since the cycle has 

not proceeded far enough to enable both outputs. 

At the same time the above action is taking place, the 1 psec 

timer, U6B, is clocked. The clocking will product a 1 psec 

pulse at both the Q and Q-bar outputs of U6B. The Q-bar 

output, monitored at TP3, will appear at the input of or- 

gate U23A. The output of U23A is the write-enable input 

to all of the RAMs. Write-enable means that whatever data 

word is available at the inputs to the RAMs at that point 

will be written into the RAMs when the line is pulled low. 

Also, the Q output of the U6B timer is driven through a set 
of gates to produce the necessary bank select. The correct 

bank will be chip-selected for whatever address is present at 

the moment. The | psec pulse is used to both write-enable 

and chip-select the RAMs. The write-enable will only be 

active if the system is in a write mode. This means that the 

circuitry must actually be converting and writing data into 

the RAMs. When data is read from the RAMs, only the chip 

select function will be active; the write-enable output of the 

U6B timer will not be used. 

The preceding description has covered what happens when 
count 2 (on the way down to zero) is arrived at in the cycle. 

When count | is reached, the pin 2 line of U17 will go low 

(monitored at TP2). This line is called Not-Start Conversion 

and goes to the not-start input of U8. The line going low 
will stop the conversion process and also stop the counting 
in U26. The UIOA gate is disabled so that the clock pulses 

can no longer get to the counter. If the counter can no 

longer be clocked, the cycle will stop at that point. 
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All of the above process will be repeated anytime that 

there are two conditions present. One of these is, if the 

beam on the CRT has moved far enough to go from one 
address to the next, the new address will be digitized at the 

new horizontal position. The other condition is the genera- 

tion of the signal that will tell the circuitry to memorize. 

This is actually two signals, since the A channel memory 

memorizes twice. The first memory pulse commands the 

memory to store the signal that appears at the input. The 

second pulse commands the circuitry to memorize and 

average the second signal with the first signal. The end 

result is the storing of the average of the two memorized 

sequences in the A channel memory. This function is useful 

for return loss measurements where the average of short 

and open calibration signals needs to be taken and stored. 
The commands to memorize come from the CPU. The 

first memorized signal is applied to U18A. U18A will latch 

and wait until the signal can be passed to the following 

latch, U18B. U18B will then be clocked when the retrace 
pulse appears. The reason for this sequence is that the 
circuitry must not attempt to memorize during the retrace 

period of the CRT. This is assured by memorizing every- 

thing from the point where retrace stops until the next 

retrace starts. This allows memorizing only during the for- 

ward trace of exactly one sweep. To accomplish this, U18B 

is clocked from the positive edge of the retrace signal. This 

means that as soon as retrace begins, the U1 8B input infor- 

mation will be transferred to its two outputs. The Q output 

is used to enable two of the hex bus drivers, and the Q-bar 

output ‘is used to enable the opposite two hex bus drivers 

that connect the output of U9 to the memories. The U18B 

Q output going high will disable U22 and U15. The Q-bar 

output going low will enable U21 and U14. This means 

that, since U21 and U14 will be enabled, it is now possible 

to drive or load the memories from the data lines on the 
output of U8. The Q-bar output of U18B (monitored by 

TPS) is called the Not-Memorize 1 line. When this line 

becomes active it clears input latch U18A, and then is 

ready for the next memorize signal. At this point, nothing 

has happened until a new address signal is received (after 

retrace is complete and the CRT is ready to start the for- 

ward trace). The address signal must wait for the end of 

retrace because U6A (Clear Direct) input is driven from the 

retrace, and inverted by U7A. Then, a new address signal 
will produce (at U6A) a master reset for the conversion 
counter, U26, and start the conversion cycle over again. 

After the first conversion has been completed (when the 
operator signals that the set-up has been changed from a 

short to an open), the CPU sends a memorize 1 and 2 

divided by 2 command. The second memory pulse is latched 

in U11A to be used by U11B when required. U11B will 

transfer its data into an active state at the next retrace 

pulse. The Q output will disable hex bus drivers U21 and 

U14. The Q-bar output going low will enable U20 and U13. 

U20 and U13 will connect the outputs of a set of adders, 

U3, U4, and US. These are connected so that the RAM mem- 

ory can be loaded from the adders. The adders are then fed 

from the data already memorized and held in the U19 and 

U12 hex latches. That information is then added to the new 

data acquired when the second memory signal was digitized. 

The resulting data is shifted to the right once which divides 

it by two. This average is then loaded into the RAM. 

Another output that appears on the PC board during the 

memorize 1 or 2 cycles, or during the interval when the 

circuit is waiting for the retrace signal to activate the 

memorize | or 2 cycle, is a signal called Not-Busy. This 

signal will go low, signifying that the memory circuits are 
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busy and not able to accept additional commands. Any- 

time that the circuits have been commanded to memorize, 

they will stay busy until asked to memorize twice. In this 

way, they are able to go completely through the memoriz- 

ing cycle. 

The output of the A Channel Memory board is at J6, pin 

B (monitored by TP9). The output is produced through 

isolating op. amp. U25C so that grounds can be transferred. 

5.3.5.1 Test Point Indications 

TP1 — 5V Logic Voltage 

TP2 — _ Start Conversion. Goes low when count 1 of count- 
down is reached. 

TP3 — 1 psec Pulse when U6B is clocked. Used to write- 

enable the RAMs. 

TP4 — When low, connects the adders. End result is plac- 

ing of averaged data into the RAMs. 

TPS — Enable Signal to hex drivers. Connects DAC to 
RAMs. 

TP6 — +15V Supply Voltage 

TP7 — Master Reset. (2.2 usec pulse) Starts new con- 
version cycle. 

TP8 — -15V Supply Voltage 

TP9 — Memory Board Output 

TP10 — 15V Common Ground (On-board signal common) 

TP1i1 — Ratio Common Ground 

5.3.6 |B Channel Memory 
(Bd # A7 SD 14888) 

The operations performed by the B Channel Memory board 

(Assy. #14887) can be divided into five different functions. 

Included in these are: (1) Memory Control, (2) A to D Con- 

version, (3) Random Access Memory (RAM), (4) Reference 

Voltage Supply and, (5) Sweeping Too Fast signal initiation. 

(Use Figure 5-8 — Block Diagram — and SD 14888 as aids 

to better understand the following discussion.) 

5.3.6.1 Memory Control 

The dual latch device, U8, is used to sense the presence of a 
memorize pulse from the CPU. The pulse will set the latch 
of U8A so that the Q output will go high. Then, at the 

arrival of the first retrace pulse, that will be transferred to 
the U8B latch output. The active low (Q-bar) output of 

U8B is applied to the clear input of U8A so that, as soon as 

data has been sensed by U8B, the information is cleared. 

The signal is then transferred through U9C and the CR1 

diode, to a line called Not-Busy. This line will become true 

(go low, since it is an active low), and will tell the CPU that 
something is happening in the memory circuit and not to 

disturb it. Data from the Q-bar output of US8B is also used, 

through U9A and UI1OA, to steer the write-enable and chip 
select pulses to the correct RAMs. 

New address information from the CPU enters the board at 

J7, pin D. This signal originates at the Horizontal and 

Cursor PC board, and indicates that the trace has moved far 

enough from the left to the right to arrive at a new address. 

The new address signal will activate timer U3A to produce a 

3 psec pulse from its Q-bar output. The 3 usec pulse is 

called the Not-Start Conversion pulse and is an active low 

line that can be monitored at TP10. It is used as the start 
pulse for both Successive Approximation Registers (SAR) 

U2 and U1 in the A to D conversion process. Pin 3 of U3A 
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is the reset direct and makes sure that U3A is reset during 
retrace. The end of the retrace will cause the start of the 
memorizing process. One additional timer, U3B, provides 

a 1 usec pulse that is used to produce a vrite-enable signal 

for the RAMs at the correct point in time during the con- 

version process. This assures that, once converted, the data 
is stored in the RAMs. 

§.3.6.2 A to D Conversion Process 

Analog data is applied through the Ratio B input at J7, pin 

1, to isolator U19A and appears as one input to comparator 

U21. The other input to U21 is derived from the output of 

the two DACs, U13 and U14. Since a feedback loop is 

formed from the output of the DACs back to the analog 

input (compared with the analog input), the closed loop 

causes the DACs to become A to D convertors. The outputs 

of the DACs are constantly being compared with the analog 

input to ensure that the DAC outputs will try to be equal to 

the analog input voltage. In the process of becoming equal 

to the analog voltage, the digital word required to produce 

that condition will appear at the inputs to U13 and U14. 

U13 and U14 are driven by a pair of Successive Approxi- 

mation Registers, U1 and U2, through two data buffers, U6 
and U7. U6 and U7 are needed because the data that feeds 

the two DACs will arrive either from U1 and U2 during tthe 

memorize cycle, or from the RAMs during the readback 

cycle. Hence, the DACs are always busy performing one 
function or the other. 

When the NIO unit is first turned on, information in the 

RAMs is totally random and appears at the output of the 

DACs as a very large noise signal. It is possible that there 

could be enough noise to allow some to leak through to 

the CRT display and cause a slightly noisy display (only 

after turn on). This condition can be cleared by placing 

anything into the memory (go through memory cycle). 

The output of the DACs U14 and U13 are applied to U20A 

and U20B which convert from current to voltage. U20A 

has a large feedback resistor (R13), 4.02K, and U20B has a 

small feedback resistor (R34), 511 ohms. Also, the voltage 

from U20A is fed through a 10K resistor (R14), while the 

output of U20B is fed to the same point through a 127K 
resistance (R35) which is 12.7 times as large as U20A. The 

combination of the two resistive changes produces a total 

output from U20B that is 1/100th the size of U20A. The 

‘reason for all of this is to produce a vernier adjustment of 

U14 by U13. U14 and U13 are both 8 bit counters (16 bit 

total), but they overlap so that only 15 bits of true data 

are available from the DACs. A full 16 bits would give, 

roughly, one part in 65,000 of resolution, whereas 15 bits 

gives one part in 32,000. In actuality, what is really pro- 

duced is one part in 26,000, so the 15 bit resolution is not 
quite achieved. The DAC output data is combined at the 
U20C input and appears buffered at the U20C output. The 

pin 8 output of U20C is the point at which the feedback to 

U21 occurs. This means that this is the point where the sig- 

nal is forced to be equal to the Ratio B input. From U20C, 

the signal goes through the U19B isolator stage to the out- 

put of the PC board, MEM B, and is monitored by TP3. 

5.3.6.3 Random Access Memory (RAM) Storage and 
Function 

There are two banks of RAM containing a total of 4K bytes 

of storage capacity. This capacity is necessary because there 

are 16 bits (2 bytes) of data (from the DACs) to store for 

2048 locations, therefore 4K bytes of RAM are required. 

U15 through U18 and U22 through U25 store 1K x 4 bits 



in each chip, adding up to a full 4K bytes of data storage. 

Data from the RAMs are applied to the DACs if the DACs 

are in a read mode, or is stored from the buffers feeding the 
DACs during a write cycle. Bus contention is avoided by 

having the buffers from Ul and U2 that feed the RAMs’ 
data during a write cycle, operated from the same circuitry 

that switches the write enable and chip select lines of the 

RAMs. This is controlled, as mentioned earlier, through 

U9A and U1OA. 

5.3.6.4 Reference Voltage Supply 

This PC board (B Channel Memory) is the only point in the 

N10 unit where the reference and 15V common grounds are 

tied together (shown at the middle of the right side of the 

SD). This circuitry constitutes the analog voltage reference 

supply, and produces an exact, very stable, carefully adjust- 

ed 10V reference. This reference is adjusted by R39 to 10 . 

+0.002V. This +0.02% deviation means that a precise 10V 
can be delivered, as required, to other PC boards in the sys- 

tem that require the analog reference voltage. The 10V 

reference is derived from U12. U12 is a very stable Zener 

diode located on a chip that also has a heater. The heater is 

tied between the positive and negative 15V supplies, and is 
thermostatically controlled. This assures that the tempera- 

ture of the Zener is kept very close to a constant value. The 

Zener is rated at 7V and is multiplied to 1OV by UI9C. 

5.3.6.5 Sweeping-Too-Fast Error Signal Production 

The sweep cannot be too fast while memorizing or the 

DACs will not have enough time to go completely through 

their conversion process. Bits of data will be lost. If the 

sweep is too fast, this will be indicated by the instrument 

through the flashing of the Sweeping Too Fast error light, 

audible beeping, and a lock-up of all of the instrument’s 

functions (except CLEAR) until the sweep generator is 

slowed down sufficiently to allow accurate recording. 

The memory sweep error monitoring circuit is composed of 

both sections of US, U11A, and peripheral components. US 

is a twin timer, with USB generating a very short 1 usec 

pulse and USA producing a very long 120 msec pulse. The 

two timers are sequentially triggered by a signal coming into 

the board at J7, pin 3, called Forward Trace. The forward 
trace signal comes from the Horizontal and Cursor PC board, 

and will be high when the CRT spot is moving from left 

to right (during memorization). 

When the forward trace cycle is initiated and the spot just 

starts to move to the right, the line will go high. At that 
point, USA is triggered and raises its Q output line, pin 13. 

The Q output is applied to the D pin of the UI1A latch. 
Nothing happens at U11A at this point except that the D 

input is in a high condition. If, before the 120 msec delay 

time is completed, there is a termination of the forward 
trace (gets all the way across the CRT screen and starts 

retrace), the forward trace signal will drop. The signal going 

low will trip USB which will produce a 1 usec pulse that 

will clock the U11A latch. If this happens before the 120 

msec is up on the timer, the Q output of UI1A will go high. 

This will send a signal to the CPU, via the interconnection 

through the mother board, that the sweep is moving too fast 

for the memory to properly capture it. The CPU will then 

stop all further action, will not attempt to memorize, will 

keep the keypad dead, will flash the Sweeping Too Fast 

light, and will give an audio indication through the sounder 

on the front of the instrument. This condition will contin- 

ue until the sweep generator is slowed or unless the CLEAR 
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button is pressed. Then the CPU will go back to reset and 

be ready for another command. 

5.3.6.6 Test Point Functions 

TP1— 15V Common Ground 

TP2— 15V and Reference (Ratio) Common Ground 

Junction 

TP3 — Output of the B Channel Memory board 

TP4— 10V Reference Output 

TPS — -15V 

TP6— +15V 

TP7 — 5V Common Ground 

TP8 — +5V 

TP9 — Write Enable Signal to the RAMs 

TP10 — Start Conversion Signal to the DACs 

5.3.7 Horizontal and Cursor Board 

(Bd # A8 - SD 15188) 

(Use Figure 5-9 — Block Diagram — and SD 15188 as aids 

to better understand the following discussion.) 

5.3.7.1 Horizontal Sweep Circuitry 

The Horizontal Sweep Circuitry portion of PC Board 

Assembly 15187 performs three functions. The first is to 
receive the ramp signal from the sweep generator and proper- 

ly scale it. The second purpose is to generate horizontal 

address information so correction values can be located in 

the N1O memory. The third function provides an internal 

sweep if no sweep generator is available and CW power is 

to be measured. 

The sweep from the sweep generator can be applied to the 

N1O in either symmetrical or asymmetrical form. Symmetri- 

cal would be evenly spaced above and below zero (e.g., 

-5 to +5V), and asymmetrical would be unevenly spaced 

(e.g., 0 to 20V). The circuitry will scale it so that almost 

any sweep input is turned into an exact 0 to 10V ramp for 

internal use. 

The scaling circuit regulates the bottom and top levels of 

the sweep input. An auxiliary circuit is used to detect when 

the sweep has ended and retrace has started. With the sweep 

input at ULIA of the auxiliary circuit, a retrace signal will 

be generated at the start of the retrace, and terminated 

when the retrace stops again. Thus the auxiliary circuit, 

composed of U11A, Ul, U9A, and U6B, tells the scaling 

circuitry when to look at the sweep to adjust the amplitude 

at both the top and the bottom. 

The ramp voltage from the sweep generator comes into the 

N10 as a sawtooth waveform through the Aux 1 connec- 
tion of the back of the D14 Mainframe. The voltage is then 

applied to buffer amplifier U26B. R9 and R10 divide the 

voltage by two. This is necessary because the level from the 

sweep generator could come in as high as 20V, which 

would be beyond the dynamic range of the circuit. From 

U26B, the external sweep goes to analog switch U25B. 
Depending on the command it has received from the N10 

microprocessor through U24, U25B will select either the 

external sweep from U26B or the internal sweep generated 

by UI8A and U26C. Whichever sweep has been selected 
then goes into U11B for scaling and to U11A to determine 

the starting point of the retrace cycle. U11B is an ampli- 

fier which allows an offset to be used so that the sweep will 

always start from a -2V reference point. The sweep will 
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then go down to some arbitrary level depending on the 
magnitude of the sweep coming in from the sweep gener- 
ator. U9B and C form a precision peak detector with feed- 
back, looking at the output of UI1B. This peak voltage is 
compared with the -2V standard reference level and any 
difference is amplified by U9D. U9D provides a current 
source through R82, with the magnitude and polarity deter- 
mined by how far away the voltage on pin 8 of U9C is from 
the -2V reference. The reference is applied from voltage 
divider R76 and R80. If pin 8 of U9C is exactly equal to the 
reference, U9D will adjust itself to produce no current at 
all. 

At the start of the retrace cycle, C24 is reset for an 880 psec 
interval. This is caused by a current switch in U19A at pin 3 
which discharges C24 to prepare for a new cycle. This guar- 
.antees that, to whatever point C24 was charged through 
CR8 for a specific sweep cycle, it will reach an accurate 
new peak value on the next cycle. Each cycle is completely 
independent. 

At the end of the retrace cycle, U8 will trigger to close 
switch U4A for a period of 880 usec. During the time the 
switch is closed, C22 will charge either positive, negative, or 
not at all depending on the relationship between the refer- 
ence level and the level from U9C. The voltage on C22 will 
either increase, decrease, or remain constant. This will 
cause the voltage at pin 7 of U3A to shift to a level suf- 
ficient to set U11B to exactly -2V. 

U3B operates exactly like U3A, UIOB operates like U9B, 
U10D like U9C, and U12C like U9D, previously described. 
When the zero level (start of sweep) was set, it was only 
necessary to apply a straight dc offset to the input to bring 
it to the correct value. To scale the ramp voltage to the 
correct level at the end of the sweep, a multiplying pro- 
cedure must be used. U2 is connected as a transconductance 
multiplier controlled by U19C. U11C feeds U19C with a 
properly scaled control signal. U19C is an exponential 
amplifier whose function is to provide a constant loop gain 
independent of the amplitude of its input. 

The voltage output of U19C goes from pin 15 into pins 2 
and 9 of U2. The only function of U19B is to supply, 
through potentiometer R96, a constant current level to U2. 
The usage of switch S2 will be discussed in the calibration 
procedure section of this manual. S2 is used to switch the 
circuit to a known state so adjustments can be made using 
potentiometers R96, R77, and R103 during the calibra- 
tion procedure. It is very important that the proper, step 
by step, calibration procedure (as detailed in the manual) 
be used or the circuit will be temperature sensitive, even if 
it were working properly after some kind of informal, 
unspecified calibration was performed. The differential 
current coming from pins 7, 8, 1, and 14 of U2 is con- 
verted to a single ended signal by U1OA. The 5V output of 
U10A goes into a control circuit similar to that previously 
described for the start of the sweep. The 5V output of pin 
14 of UIOA is multiplied by two in U10C. R109 is used to 
adjust the voltage to exactly 10V. The 10V ramp is applied 
to the unity gain differential amplifier U26D along with the 
+5V reference from U12B (measurable at TP6). This offsets 
the 10V ramp so that the output at U26D pin 8 is +5V. 
This is attenuated 20:1 by R140 and R146. The final out- 
put at pin A (Horiz [+] Signal) is exactly 0.5 +0.25V 
(measurable at TP10), which is the correct amount to 
properly operate the D14 Mainframe interface circuitry. 
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5.3.7.2 Cursor Control Circuitry 

The Cursor Control circuitry portion of PC Board Assembly 
15187 is composed of U23, U12A, U12B, USB, USC, U7B 
and associated components. U23 is a DAC. U12A converts 
output current into voltage with a full scale capability of 
10V (0 to 10¥V scale). U23 is controlled by the Central 
Processing Unit (CPU) of the N10 through Parallel Peripher- 
al Interface (PPI) U24. The “A”’ port and a section of the 
“B” port of U24 comprise the output lines to U23. Through 
this connection, the CPU can control the analog voltage 
measurable at TP13. This voltage is compared with the ramp 
voltage by twin comparators USB and USC. These two 
comparators sense the analog voltage coming from the DAC 
and compare it with the 0 to 10V ramp. USB triggers first 
and, as the ramp crosses the threshold of USB, the output 
will go positive. The positive transition will cause the U7B 
latch to be set. This means that the cursor output voltage 
level goes up and will stay up until the ramp sweeps about 
1% beyond. Then USC will cross its threshold and produce 
a negative-going output. This clears the U7B latch and 
terminates the cursor pulse. In this way, the position of 
the cursor pulse is dependent upon the voltage generated 
by the DAC which, in turn, is controlled by the CPU. U18C 
will change the 0 to +10V cursor voltage produced by the 
DAC to a -5 to +5V. This voltage is used by the D14A for 
positioning the full-screen height, vertical line cursor at any 
desired location on the CRT screen. 

5.3.7.3. Horizontal Address Generator 

Another segment of PC Board Assembly 15187 is used to 
produce horizontal addresses for memory storage. This 
circuitry can take either of two inputs and generate a digital 
address corresponding to the position of the sweep at any 
particular instant. The inputs can be either the scope sweep 
through the 0 to 10V ramp, or a separate external input 
used for V « F sweep. This V « F sweep comes from a 
sweep generator that produces voltages that are directly 
proportional to the instantaneous frequency of the sweep. 

In either of ‘the above cases, the address generator works 
essentially the same. 

If the internal 10V ramp is used as the input, it is applied 
through U25A to a sample and hold circuit. This circuit, 
composed of U17, U18B, and CS, is used to form the bot- 
tom end of the sweep. This voltage could be OV or slightly 
above or below, but the sample and hold circuit will always 
set the correct level. The purpose is to assure a reference 
point which will establish the correct starting level in rela- 
tion to the total excursion of the ramp. Therefore, with 
one end of the address coming from the sample and hold 
circuit, the upper end of the ramp excursion is applied 
directly as sweep voltage to the comparator pair, U13B and 
U13D. These have latches UI5A and UIS5B on their outputs. 
The latches are clocked by the 500 kHz system clock and 
cleared by timer U16. This latching and clearing action is 
necessary to fix the maximum speed at which the address 
generator is clocked. The clocking cannot get ahead of the 
A and B channel memory circuits which are speed limited. 
The timer, U16, has two separate timing outputs. The 
memorizing or slow mode is about 18 msec, and the read- 
back or fast mode is about 1.6 usec. The purpose of the 
timer is to set the maximum clock speed into the address 
generator. 

The other inputs of comparators U13B & D go to the DAC, 
U27 and U12D. U27 is a 12 bit DAC and U12D converts 
from current to voltage. Offsets are supplied on both ends 



during this conversion process to allow the production of 
slightly more voltage range than is required. When the 0 
to 10V ramp is fed into the system, it is very important 
that the voltage handling capability of the DAC is not 
exceeded. For this reason, the DAC has the ability to handle 
more than 10V. It can go slightly below OV on the low end 
and slightly above 10V on the high end, by about 3%. The 
output of the DAC is compared with the 10V input ramp 
and, depending on whether it is larger or smaller than the 
input ramp, the digital word input of the DAC will either 
increase or decrease. This is done by applying clock pulses 
to either an up or down input in the 4 bit up/down counters 
U20, 21, 22, 28, 29, and 30. These counters have direct 
load capability. During the up/down phase (forward sweep), 

the up/down pulse inputs are supplied from the latches at 

the output of the comparators. The comparator decides 
whether an increase or a decrease is required, and applies 

the proper voltage to the latches. The clock pulse from the 

500 kHz system clock puts the timing information into the 

latch. This appears as either an up-count or a down-count 
input to the counter. If the circuit is operating in the nor- 
mal mode (counting up), an up pulse is required. The U1SA 
latch will trip and produce a low at its output. This will pro- 
duce a negative transition at the count-up line of U28. The 
high to low transition will also be applied through U14C to 
the timer, U16. A clearing pulse is then produced at the out- 
put of U16 as soon as the timing information is transferred 
from the latch to the timer. U16 generates the clearing pulse 
just long enough to clear the information and is then ter- 
minated because the clear line will be pulled down by the 
timer. 

A sharp, narrow pulse comes from the comparators to the 

counters to keep the counters tracking the input ramp volt- 

age. As the counting-up function progresses, a larger binary 

word is fed into the DAC (U27), and the voltage will in- 

crease along with the incoming ramp voltage. When the top 

of the ramp is reached, a Retrace and Not-Retrace signal is 

generated. One of the functions of the not-retrace pulse is 

to change the mode of the up/down counters. U28, U29, 

and U30 will go into a parallel load mode, and the 4 bit 

inputs to the counters are fed directly to their outputs. In 

other words, they become simple connectors and are trans- 

parent to the signal. The 4 bit inputs from U20, U21, and 

U22 will feed the digital word into the DAC to force it to 

go to the start voltage. The up/down pulses for U20, U21 

and U22 come from nand-gates U14A & B. These gates are 

enabled by the retrace signal and clocked by the 500 kHz 

system clock. The clock pulse is steered to the up/down 

inputs by comparators UI13A & C. The retrace comparators 

are fed from a held dc voltage that corresponds to the bot- 

tom end of the 0 to 10V ramp. As soon as the retrace mode 

becomes active, the comparators immediately attempt to 

force the DAC to a low level. This means that the DAC will 

be rapidly counted down and, as soon as the low level 

voltage is stable (held by the sample and hold circuit), the 

output of the DAC will not change until the retrace cycle 

is completed. The action will then transfer back to a normal 
counting mode, as previously described. One of the things 

that happens in the transition from the trace to retrace 

state or vice versa is a change in the ramp at the bottom end 
(~ OV + a few millivolts). A small hysteresis is applied to 

the comparator (USA) that tracks the bottom end of the 

ramp. As soon as the ramp starts its voltage increase (moves 

; a few millivolts up) the hysteresis of USA will be overcome 

and a signal will be produced called Not-Start of Trace. The 

production of this signal means that the trace has started 

forward and, to indicate this, a sudden change is produced 
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that clears the latch of U7A. When the sweep starts forward 
again, the forward trace is generated and is used on the in- 
put boards to enable the circuit that will detect the “‘Sweep- 
ing Too Fast”? condition. When the U7A latch is cleared, its 
Q output (called Retrace) is reset, and the address generator 
will begin to follow the sweep toward +10V. The forward 
trace will be high only during the time that the trace is actu- 
ally moving from left to right, and will be low at any other 
time. The purpose of this function is to have a signal avail- 
able that will sense when memorizing can take place within 
the readable portion of the trace. The start of the forward 
trace also triggers the sample and hold switch and loads the 
bottom end sampler (U17) so that the bottom level of the 
input ramp is held. This is done because the external sweep 
may never come into the N10 exactly at zero; it could be 5 - 

6V or some other odd range. For precise address generation, 
the circuitry must always know where the bottom level of 

the ramp will correspond to specific positions on the scope 
forward. At the bottom end of the trace, the comparator is 

set until it crosses the hysteresis level on the way up. During 
this time, it is sampling the input level at the bottom of the 
trace. When the hysteresis level is overcome, the circuit 
knows that the trace has started forward. The Not-Start of 
the Trace pulse is then terminated. 

5.3.7.4 V « F Circuitry 

When the V < F mode is to be used, the external input from 
the sweep generator is connected to the Aux 2 input on the 
rear of the D14 Mainframe. (It should be remembered that 
the Aux 1] input — Scope Sweep — is always required.) The 
signal comes into the Horizontal and Cursor PC Board 
through input connection pin B and goes to an isolating 
2:1 divider. This divider consists of a pair of 1 meg resistors, 
RI and R2, and provides a 2 meg input impedance plus 

isolation to prevent damage in case of an improper signal 

input. The signal is then applied to U26A. U26A is a varia- 
ble gain amplifier whose gain is set by switch S1. S1 makes 
it possible to set the gain to either unity, 2. 4. 6. or 8. By 
the time the 2:1 input divider is added, a net gain of 0.5, 1, 
2, 3, or 4 will be realized. A small sweep signal can be fed in 
and it will cause the generation of a large digital ramp. The 
ramp will correspond to specific positions on the scope 
sweep, similar to the 0 to 10V internal ramp. The gain will 
be set according to the maximum voltage input at the Aux 
2 connection. Otherwise, the system works just the same 
as the internal sweep circuitry previously described. It 
should be remembered that the horizontal address gener- 
ator is not capable of going negative, so care should be 
taken never to apply a negative voltage. 

5.3.7.5 Test Point Indications 

TP1— 15V. Common 
TP2— +15V 

TP3 ~ -I5V 

TP4 — Oto 10V Ramp 

TPS — Bottom of internal 0 to 10V ramp. (OV + a few 
millivolts) 

TP6 — +5V Reference. This is a dc reference established 

by U12B from an external 10V reference which 

comes from the B channel memory board. It 
should be accurate to within 0.25%. 

TP7 — Not Used 

TP8 — Cursor Pip 

TP9 — Sweep (internal or external) Input to the scaling 
circuitry 
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TP10 — Horizontal Output (-0.25 to +0.25V) 

TP11 — 5V Common 

TP12 — Forward Trace 

TP13 — Cursor Voltage 

TP14 — +5V 

5.3.8 A&B Channel CRT Display Driver 
(SD 15331 Bd #A9/A10) 

The CRT Display board combines all analog signals for dis- 

play on the DI4A Mainframe CRT, for use in ratioing, and 

for display of the cursor digits on the front panel of the 
N1O unit. The signals to be combined are the A and B 
channel inputs from the detectors, the memory data from 

the A or B channel memory, the ratio signals from the 

auxiliary inputs which can either be external or from the 

GPIB, the channel ratio signals from the opposite channel, 

and the ratio signal from the center or reference channel. 
Also processed by the board are offset and reference line 

positioning information (controlled by the CPU), the 

marker and cursor pip signals, and the Aux 3 (Peak Power) 

input from the rear panel of the D14A Mainframe. 

The CRT Display PC board (assembly #15330) is identical 

for both A and B channels. When the board is plugged into 

receptacle A9 of the N10 unit, it will process information 

for channel A (as shown on the SD). When inserted into 

receptacle A10, it will process information for channel B. 
(Use Figure 5-10 — Block Diagram — on page 5-20 and SD 

15331 as aids to better understand the following discussion.) 

5.3.8.1 Signal Combining Controls 

All potential combinations are controlled by a set of analog 

switches, U8 and U9. These switches are controlled through 

the A port of the Peripheral Interface adapter, U18, which 
is controlled by the CPU. The A port is the mode control 

port, and it is what determines the settings of switches U8 
and U9. U8 and U9 select what signals will be combined at 

the summing junction of U2. 

The input from the detector (Log A) is applied to the 
ground isolator, U14A. The signal then goes to the top 

switch of U8A which is controlled from the | line of U18. 

The line is pulled low causing the switch to close, thus con- 

necting the output of U14 A to the input of U2. U2 isa 

unity gain amplifier whose output will be similar to the 

Log A input. If the Log A input is positive, then the output 

of U2 (measured at TP2) will also be positive. The U2 out- 

put goes to another isolating stage, U3, which supplies the 

signal from the A or B channel input to the gain control 

switches, U4 and U10. These switches control the input and 

feedback resistors for the gain control stage, U11. The out- 

put from U11 goes through ground isolator U12B and then 

leaves the board to supply the A or B channel CRT outputs. 

The CRT outputs are the deflection signals that will cause 

the beam to move on the CRT. 

U3 is also a combiner stage that not only supplies signals 

to the switches, but also combines the CPU controlled off- 
sets to be used at the output. This offset is accomplished 

through the 12 bit DAC register, U6. A digital word is 

supplied to the input of U6 from the CPU. The output of 

U6 is buffered by US and produces an output that feeds 

U12. At U12, the signal is offset and the gain is adjusted so 

that U12’s output will appear as 1V per 10 dB of signal (60 

dB would appear as 6V at U12A). If the offset is set to 0 
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dB on the front panel of the N10 unit, then the offset volt- 

age at pin 14 of UL2A will be zero. However, the offset at 

the DAC buffer US, pin 6, will be about -6V. The U6 DAC 

is supplied with a 10V reference at pin 15 which comes 

from the 10V isolator stage, U12C, pin 8. The 10V refer- 

ence from U12C also goes through R82 to U1I7, and as an 

offset voltage to U12A through R42. In this way, all of the 
circuitry is tracking with the very stable +10V reference. 

The output voltage from US is supplied, through U12A, to 
the combiner stage at U3. U3 combines this voltage with 
signals from the A or B input or other ratio signals as 

selected by the front panel controls. The output of U3 is 
gain adjusted through U4, U10, and the corresponding 

amplifier, Ul11, so that any available dB/DIV is selectable 

from the front panel. The output of U12B is then scaled to 
50 mV/DIV which is sent to the D14 interface board. 

U12B also receives signals from the reference line DAC, 
U17. U17 has discrete levels that are selected by the refer- 

ence line controls on the front panel of the N10. Any 

desired offset can be set to select one of the CRT display 

graticule lines to be the reference line for the display. The 

voltage from U17 is buffered by U12D and, at the input of 

U12D, appears at a 1V/DIV level. This level is divided down 

by U12D so that, at U12B, it appears as 50 mV/DIV. 

Also combined in U17, along with the reference informa- 

tion, are the cursor pip and Aux 4 external inputs. The cur- 

sor pip is supplied to the 8 bit input (pin 9) of U1I7 so that 

it will produce exactly one-half of a division deflection on 
the CRT display trace. The cursor pip is not normally re- 

quired when the N10 is used with a DI4A Mainframe, as the 

cursor is a vertical line. If an X-Y plot of the CRT display is 

to be made, then the cursor pip may be wanted so it will 

show on the plot. For this reason, the cursor (bit 8) is gated 

with a line controlled by the CPU through pin 37 of U18. In 

order for the N10 to recognize whether or not it is plugged 

into a D14 or D14A Mainframe, pin 13 of U18 is brought 

out to the rear connector of the plug-in. It will be pulled 

high by R128 if it is installed in a D14 (no suffix). 

The Aux 4 external input comes from the BNC connector at 

the rear of the D14A or D14 Mainframe and supplies mark- 

er information when the marker function has been connect- 

ed to the instrument. The marker input is a TTL pulse that 

arrives at pin 10 of U17. Pin 10 is the 4-bit input and will 

produce a one-quarter division deflection on the CRT dis- 

play. The signals to produce the deflection for both the cur- 

sor pip and the marker are completely independent of the 

gain setting of U11 (dB/DIV). Since the marker input is an 

external connection, it is isolated by a 1K resistor (R79) 

and clamped to +5V and ground with two diodes (CR1 and 

CR2) so that the voltage feeding U17 cannot exceed normal 

TTL levels. 

If the next switch below the top switch of U8A is selected 

by the CPU through U18, this connects U15A to the U2 

input. UISA is fed from the memory (A or B channel), 

and the contents of the memory will be displayed directly 

on the CRT. If the third switch down is selected, the mem- 

ory signal is inverted by U15B and displayed. This inverted 

memory signal would be the minus memory (as used in the 

Input-Memory function), and is comprised of the data that 

would be subtracted from the input signal. If the fourth 

switch down (top switch of U9A) is selected by the CPU, 

it will connect U16B to U2. UI6B is a stage of amplifica- 

tion and has either unity gain or times 10 gain, selected by 

SIA. S1 is a small rotary switch accessible through the top, 
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rear, of the N1O housing by removing the N10 from the 

Mainframe. S1A makes it possible to select either 10 mV or 

100 mV per dB of gain depending on the signal applied to 

the external Aux 3 connection. The Aux 3 connection is 
used to receive the output signal from a Model 1018B Peak 

Power Meter. The signal is fed in through an isolator, U16A, 

to swap grounds. 

The next switch down is connected to U16C. The signal in- 

put to UI6C is an external ratio signal, applied either 

through a rear panel BNC connection or as a voltage supplied 

through the GPIB interface on the Mainframe (for A/X or 

B/X display). The next lower switch, connected to U16D, 

is fed from the opposite channel for ratioing with informa- 

tion contained in the opposite channel. This makes it pos- 
sible to produce an A/B or B/A display. If this were the 

only switch of the array that were closed, the opposite 

channel would be inverted and displayed as such. The in- 

verted display would show what jis to be subtracted from 

the input signal to provide a ratioed display. 

The U8B switch is fed from U14B (ground isolator) which, 

in turn, receives the signal from the Log Reference input. 
Log R comes from the center or reference channel and, 

when the switch is closed, the signal being sensed by the 
reference detector will be displayed. 

If more than one of the switches in the U8A, U9A, and 
U8B switch array are closed, a ratio will be produced. Since 

all of the signals are in dB (logarithmic), the ratio is sup- 
plied by simple subtraction. For example, if the top switch 

which connects the signal from the detector to the display 

were closed along with the bottom switch that allows view- 

ing of the signal from the opposite channel, the two signals 

would be combined. This would cause the display of A over 

B (or B/A in case of the opposite channel). If all of the 

switches are left open, it is possible to display only the 

balanced condition of the operational amplifiers of the CRT 

Display board. This makes it possible to adjust the input 

zero pot., and other balance pots on the board. 

§.3.8.2 Address Controls 

U7, in conjunction with U13A, is used to properly decode 

the address lines that enable either U6 or U18 so that U6 

or U18 can be loaded by the CPU. U6 and U18 are enabled 

by either the zero or the | output of U7. U13A is an exclu- 

sive or-gate, one input of which is connected to an external 

line called Select A. Since both A and B channel CRT Dis- 
play boards are identical, when the PC board is to be used 

for channel A (plugged into the A9 receptacle position in 

the N10 Unit), the Select A pin is left open (ungrounded). 

When the board is plugged into the A10 receptacle, Select 
A is grounded. In this way, the open or grounded state of 
the Select A line will tell the board whether it is processing 
A or B channel information. An open condition (channel A) 

will make the line high (pulled up by R8 connected to +5V) 

which causes U13A to invert the signal from the AS line of 

the address bus. The inverted A5 address signal is then 

applied to the not-enable 1 line of U7. If the Select A line 

is grounded (B channel), this will cause a zero to appear at 

pin 2 of U13A so that the exclusive or-gate will not invert 

the signal on pin 1. Therefore, there will be an opposite 

address condition for the B channel. Whether the board is to 

function as A channel or B channel is thus determined by 
the normal or inverted condition of address line AS. 
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5.3.8.3 Test Point Indications and Usage 

TP1 — Ratio Output. This TP looks at the output of the 
ground isolator state that sends the ratioed signal 

out to the cursor display and sends ratio informa- 

tion to the opposite channel. Data from this TP 

location is also sent to the GPIB when the current 

signal condition for each channel is requested. 

TP 2— Looks at the output of U2. U2 combines all input 

signals into a single signal that goes either to the 

ratio output or to the CRT output. 

TP3 — Reference (Ratio) Common Ground 

TP4— _ Used to calibrate the offset voltage. Switch SIB, 

placed in a grounded position, will eliminate the 

input signal from U2, leaving only the offset. The 

signal at TP4 can then be used to set the DAC 

offset. The TP4 signal can also be fed to the gain 
control stage U11. 

TP 5 — Looks at the A or B channel plus (+) output to the 
D14A Mainframe. 50 mV/DIV voltage is supplied 

to the CRT deflection amplifiers from this point. 

TP6— -15V 

TP7 — +15V 

TP8 — 15V Common Ground 

TP9— SV 

TP10 — +5V 

5.3.9 CPU Board 

(SD 14964 Bd #A11) 

The CPU (Central Processing Unit) Board (assy. #14963) . 

controls all of the functions of the N10 unit. Using SD 
14964 as a guide, the CPU circuitry can be broken into 

four sections. The clock and CPU itself can be seen in the 

center of the SD. At the top of the SD are shown the RAMs, 

and at the bottom are the EPROMs. At the right and left 

edges of the SD are shown the I/O interface components. 

(Figure 5-11, Block Diagram, on page 5-20 can also be used 
as an aid to better understand the following discussion.) 

§.3.9.1 Clock and CPU Controls 

The 16 MHz crystal clock (U4) divides down to provide a 

2 MHz clock for the CPU and a 500 kHz clock that is used 
by other PC boards. Binary counter U9 and US, respectively, 

are the dividers for the 2 MHz and 500 kHz clocks. The 

output of U9 is fed to a transistor circuit (Q1, Q2, and 
peripheral components) to produce the necessary clock 

waveform for the CPU, U16. Transistor Q3 and its peri- 
pheral components comprise the power-on reset circuit. 
When power is first applied to the N10 unit, pin 26 of U16 

(Not-Reset) is held low, keeping the CPU in a reset condi- 

tion for the approximate one second that it takes the 5V 
power supply to stabilize. During: this one second, the 

power-on circuit holds everything in a static condition. As 

soon as the reset circuit lets go, the CPU begins executing 

instructions at address zero. Address zero is decoded from 

the address lines by U2 and U8. U2 is a decoder that only 

feeds one of the I/O chips, and U8 decodes all else. At 

address zero, the zero comes from the U8 decoder and is 

used as an enable for EPROM U3. U3 is the low address 
EPROM and U12 is the high address EPROM. U3 occupies 

addresses from 0 to 7FF. U12 occupies addresses from



1000 to 17FF and is also decoded by U8. U8 outputs 0, 

1, 2, 3, and 4 are active low lines and will pull down on 

individual chip select lines to accomplish the enabling of 

desired functions. The CPU, starting at zero and reading 

instructions from the U3 EPROM, will begin executing the 

instructions at address zero. After it starts executing, the 

entire CPU becomes controlled from the program in U3 and 

U12. 

5.3.9.2 Random Access Memory (RAM) Functions 

The RAM block (1K x 4 bits per RAM) consists of U1 and 

U7. These are chip selected by U8 at address group 2000 
hex. Since they are chip selected at the same address, they 

will work together. Ul is the memory for the low nibble 

and U6 is the memory for the high nibble. The data lines 

for U1 and U7 are connected directly to the data bus for 

the rest of the instrument. The bus has a set of switches 
which allow the data bus from the CPU to be disconnected 
from the rest of the N10 unit. In opening the switches, a 
specific code is generated which will force the CPU to 
strobe all of its addresses. The purpose of this is to make it 

possible to use troubleshooting methods that utilize signa- 
ture analysis equipment. All of the temporary storage 

(scratch pad memory) used by the CPU is contained in UL 

and U7. This is only a small portion of the N10 unit’s total 

memory capacity, and is used only by the CPU. 

5.3.9.3 Input/Output (1/0) Functions 

There are three separate ways for signals to enter and leave 

the CPU board. Referring to the right side of SD 14964, 

there are two sets of bi-directional buffers (U14 and U17), 

and one set of uni-directional buffers (U10). The reason 

that a uni-directional buffer can be used is because it inter- 

faces only address lines. The CPU generates all of the 

addresses used by the PC boards in the N10 unit, and in- 

dividual interfaces on the other PC boards will be addressed 

and enabled under the control of the CPU. 

Referring to the left side of SD 14964, there are two addi- 
tional chips used to interface the I/O signals with the CPU. 

Chip U11 is called a PIO (Peripheral Input/Output) and is a 

data line buffer for the CPU to allow data to be sent or 

received to or from peripheral equipment. This device has 

16 data lines split into two 8-bit ports (A and B). The A 

port (four lines) is used to control the PMIB (Pacific Mea- 

surements Interface Bus). This bus interfaces, through the 

1038-D14A Mainframe, the GPIB interface board and the 
N1O plug-in unit. The four lines of the A port form a hand- 

shaking, bit-serial interface. All data to and from the CPU 

board is sent in the bit-serial format (one bit at a time). All 

eight lines of port B are used for I/O functions as indicated 

on SD 14964. Some of these lines are inputs and some are 

outputs, but all of them are fully controllable by the CPU 

and also allow peripheral equipment to interrupt the CPU 

operation to cause the CPU to start a new function. One 

example of this interrupt function, applied to bit 0 of port 

B, is the Keyboard Interrupt. If the operator presses a 

front panel key, the line will pulse and cause the CPU to 

stop whatever function it is performing at the moment and 

go into an interrupt service routine. The CPU is vectored to 

the correct service routine and, in this case, will go out to 

the keypad, sense what data was entered, and store that 
data. The CPU will then go back to whatever operation it 

was performing before it was interrupted. This process is 

accomplished at a hardware level, therefore it is very rapid. 

U11 is enabled by its chip select line. Decoding is done by 

address lines from the CPU through U2. U2 uses its zero 
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decode line to select U1 1 as the I/O port, address 0 through 

31, as selected here. 

The other I/O port is PPI (Parallel Peripheral Interface) 

U15. U15 has three ports (eight lines per port), but only a 

portion of these are used. U15 is addressed as a portion of 

memory (similar to addressing a RAM) rather than as an 

I/O port. The address is decoded by U8. It is in the 4000 

hex group that chip selects U15. UI5 has four registers. 

These are the I/O registers for the A, B, and C ports, and 

the control register. The four ports are selected by address 

lines Al and AO of U15 on pins 8 and 9. These address 

lines are separate, distinct, and should be distinguished from 

the A port lines of pins 3 and 4. Pins 3 and 4 are peripheral 

I/O lines as opposed to address lines. The two least signifi- 

cant address bits control which of U15’s four registers are 

actually being controlled. The C port of U15 has two out- 
puts (Cl and C2) that control a transistor array. This array 

interfaces with two output lines labeled Not-Display A and 

Not-Display B. Both lines are active low, and are connected 

to the D14A Mainframe mother board. Through these lines, 

the CPU has control over what is being presented on the 

D14A CRT display. 

Switch S1 (above U15 on the SD) is a rotary, screwdriver- 
adjustable, 16 ‘position switch. The switch is physically 

labeled for positions 0 - 9, A - F, and is used for selection 

of specific operating characteristics of the N10. Only four 
of the positions are currently used for selection of Auto 

Zero and V « EF functions as defined in Section 3.2 of this 

manual. The switch is connected to the A port of UI5 

which determines what function is being requested by the 

operator. S1 can only be adjusted when the N10 unit is 

removed from the D14A Mainframe, as discussed in Section 

3.2 

5.3.9.4 Test Point Indications 

TPl — Not-Interrupt Line of U11. Allows monitoring of 

whatever condition has caused the CPU to stop its 

normal routine and go into an interrupt service 

routine. There are a number of functions that can 

cause an interrupt, so this TP is useful when 

troubleshooting. Checking at this point can assist 

in locating a malfunctioning component. 

TP2 — +5V 

TP3 — 5V Common 

TP4 — Clock drive to the U16 CPU. It is a 2 MHz sym- 

metrical square wave at +SV amplitude. 

5.3.10 N10 Interconnect Board 

(SD 15006 Bd #A12) 

The N1O Interconnect Board (Assembly # 15005) is the 
PC board that interconnects all of the signals traveling 

between the various functional circuit. boards. Boards Al 

through All plug into the Interconnect Board. Besides 

routing signals between the functional circuit boards, the 

Interconnect Board also provides the interface to the finger 

boards which, in turn, interface with the D14A Mainframe 

unit. 

5.3.11 Front Panel Assembly 

(Bd # A13 -SD 15003 

The Front Panel (Assembly #14968) contains all of the 

push button and LED readout controls and displays that 

allow the operator to interface with the N10 unit. The but- 

tons that control the operation of the N10 are connected as 
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three groups. Each group is connected through an individual 

16 key encoder. The three groups consist of: (1) the select 

buttons, (Ch. A, Ch. B, Enter, Clear, Auto Zero, Int. Sweep, 

and Cal), encoded by U17; (2) the jog button group (Offset, 

dB/DIV, and Cursor), encoded by U13; and (3) the numeric 

group (0 through 9, minus sign, and decimal point), encod- 

ed by U14. The numeric buttons are actually double func- 

tion keys because they activate specific functions as well as 
numbers. This is controlled by timing within the software 
program. 

The 4 bit outputs of each encoder are all connected in 
parallel and supplied to the Display Driver board. From the 

Driver board, information is fed to an interface chip where 

it is read by the CPU. A data available line is also supplied 

from each encoder. All three encoders (U17, U13, and U14) 

operate similarly, so just U17 will be discussed here. 

If one of the channel select or other buttons associated 
with U17 are pressed, U17 will encode from its X and Y 

input, and also raise the data available line on pin 12. The 
data available appears as the DAI line to the keypad data, 

and is sent to the Digital Display Driver board. As soon as 
the DAI line is raised, the information from the Driver 

board will pull the Not-Enable 1 line low. This will connect 

the tri-state output lines (A, B, C, and D) at the U17 encod- 

er. This means that the A, B, C, and D outputs will appear 

at the Driver board and be available to be read by the CPU. 

Also available to the CPU is the fact that it was group one 

of the switches (group two is encoded by U13 and U14 

encodes group three) which was encoded on the ABCD 

lines, and the CPU can determine which individual button 

is being pressed. This entire section (U17, U13, and U14) of 

the Front Panel is separate and distinct from all of the dis- 

play functions. . 

All of the display readouts and indicators are LEDs. They 

are operated as seven-segment displays with all of the seg- 

ment lines tied in parallel. Individual common lines are 

brought out so that it is possible to strobe (individually 
energize) each of the digits and produce a multiplexed. dis- 

play with a single seven-segment encoder. The individual 

LEDs that indicate the various input modes (dB, dBm, 

Input, Input-Memory, Ref Ratio, Channel Ratio, Memory, 

and Mem 1&2) are treated exactly like seven-segment dis- 

plays. Each occupies a position on the segment encoder as 

if each were one segment of a seven-segment LED. In this 
way it is possible to use any single encoder to light any 
single digit or individual LED on the front panel. 

All of the front panel LEDs are continually strobed at a 

frequency of 100 Hz. This means that, about every 10 msec, 

all of the lights will be cycled through and pulsed once 

(multiplexed) and another cycle started. All of the multi- 

plexing is handled by the Digital Display Driver board, 
physically located next to the Front Panel. 

The individual LEDs for the input mode indicators are re- 

turned to a common panel called A Common or B Com- 

mon, depending on which channel the LED is associated 

with. Certain other functions (V « F, Int Sweep, Remote, 

and Cal) are returned to a separate point called Miscellaneous 

Common, and each of these will be strobed separately by 

the Driver board. Each of the groups (input indicators and 
miscellaneous indicators) are strobed separately. 

The circuitry is designed to make it possible to turn off any 

group of LEDs or any single LED. This makes is possible to 

flash that group or single LED. Flashing of LEDs or groups 
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of LEDs will take place any time that action on the part of 
the operator is pending, to alert the operator that another 
step is required while performing a command input 
sequence, 

5.3.12 Horizontal Finger Board 

(SD 15034 Bd #A14) 

The Horizontal Finger Board (Assembly #15023) provides 
an interface between the Interconnect Board and the hori- 
zontal drive stage of the DI4A Mainframe unit. Other sig- 
nals, as shown on SD 15034, also are interfaced through this 
board. 

5.3.13. A Channel Finger Board 

(SD 15034 Bd #415) 

The A Channel Finger Board (Assembly #15064) inter- 
faces the signals from the A and B channels of the N10 unit 

to the D14A Mainframe unit, Other signals, as shown on SD 
15034, are also interfaced between the N10 and the D14A 
through this board. ,



SECTION 6. PERFORMANCE VERIFICATION TESTS 

6.1 Purpose 

Information in this section is useful for periodic evaluation 

of the performance of the Model 1038-N10 Network Analy- 

zer Plug-In. It can also be used for inspection testing when 

6.2 Equipment Required 

Model 1038-N10 

the instrument is first received. (The N10 Plug-In must be 

inserted into a Model 1038-D14A Mainframe for it to be 

able to function.) If the 1038-D14A/N10 system fails to 

meet one or more of the performance criteria listed here, 

refer to Section 7 for detailed instructions on making the 

necessary adjustments. Be sure that the 1038-D14A Main- 

frame is within proper calibration specifications prior to 

testing with the 1038-N10 Plug-In unit. 

Qty. Description Ref. Desig. 

1 Model 1038-D14A Mainframe MAINFRAME 

1 Standard Swept RF Source Power Output -10 to +16 dBm SWP SRC 

Sweep retrace time must be > 5 ms 

Sweep forward trace time must be 

> 20 ms 

1 Low Voltage Power Supply 2.5 to 5V @ 1 mA or higher PWR SUP 

1 Attenuator 10 dB to within +0.02 db accuracy FIX ATTEN 

Il Attenuator 70 dB in accurate (within 0.03 dB) VAR ATTEN 
10 dB steps (to check detectors) 

1 Source 30 to 50 MHz with an output of 10 PWR SRC 
mW +0,5% and a source VSWR better 
than 1.07. Harmonics at -50 dBc 

or better. 

6.3 Test Procedures 

(Prior to performing the Verification Tests, connect detect- 

ors to both A and B channels. Connect SWP SRC to drive 

the horizontal input — Aux 1 on the rear of the MAIN- 

FRAME. Be sure CALIBRATOR (on the front panel of the 

N10 unit) is always OFF when it is not actually in use.) 

6.3.1. Auto Zero 
A. Turn ON both channels 

1. Press CH A> CH B> ENTER 

B. Apply zero input tv both channels (RF = < -70 dBm) 

C. Press CH A, AUTO ZERO 

1. Verify that only channel A is auto zeroing. (Cur- 

sor display varying) 

2. Wait for end of auto zero cycle (approximately 8 

seconds) 

D. Press CHB, AUTO ZERO 

1. Verify that only channel B is auto zeroing 

2. Wait for the end of the auto zero cycle 

6.3.2 Power Tracking 

A. Set the SWP SRC for at least 0.5 seconds 

1. Be sure retrace time is greater than 50 msec 

2. Press CH A> SFI1>07>5-> ENTER 

3. Be sure that the CALIBRATOR light is OFF 

4. Activate SMOOTHING. for Channels A & B by 

pressing CH A > SMOOTHING > ENTER and 

then CH B > SMOOTHING > ENTER 

B. Check tracking of both channels from +10 to -60 dBm 

1. Connect channel A detector to the PWR SRC 

through the VAR ATTEN 

2. Set the VAR ATTEN to 10 dB (O dBm output) 

. Press CH A> INPUT > ENTER 

4, Adjust channel A CAL for exactly 0 dBm (00.0 

on Cursor LED) 

W
 

5. Set the power level at each 10 dB level from +10 

dBm to -50 dBm for a single diode detector, or 

~60 dBm for dual diode detectors 

6. Verify that the error is less than the maximum 

spec value as shown in Figure 1-1 of Section 1.2 

of this manual 

7. Repeat 1 through 6 above using channel B Gn 

Step 4, Cursor LED is set to 00.0) 

The reference channel performance can be evaluated and 

verified as follows: 

8. Connect the detector to the Reference channel 

input 

9. Press CH B> REF RATIO > ENTER 

10. Set the VAR ATTEN to 10 dB (O dBm output) 

11. Connect the detector input to the VAR ATTEN 

12. Note the reading on the channel B cursor display 

13. Set the power level to each 10 dB level from +10 

to -30 dBm and subtract the reading noted in Step 

12. Verify that the indicated power is within +0.2 
dB from +5 to -30 dBm and within +0.4 dB at 

+10 dBm. (Note: The polarity displayed will be 
reversed during this test.) 

6.3.3 Self Test 

A. Press CH A > INPUT > CH B > INPUT > ENTER 

B. PressCH A> SFI ~ 27> ENTER 

C. Verify that both displays are reading between +3 and 
+9 dBm 

D. PressCH A> REF RATIO > ENTER 

E. Verify that channel A, which is now displaying the 
Reference channel with the sign reversed, indicates -4.5 to 

-7.5 dB 

F. Press CH A > SFI > 3 > ENTER to exit the self test 

mode 
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6.3.4 Calibrator 

A. Connect the detector from channel B to the PWR SRC 
through the FIX ATTEN 

B. Adjust channel B CAL for 0.00 dB (be sure the CALI- 
BRATOR light is OFF) 

C. Connect the detector to the CALIBRATOR and turn 

on the CALIBRATOR by pressing the button next to the 
CALIBRATOR 

D. Channel B should indicate 0 dBm +0.06 dB plus error 
limit of PWR SRC & FIX ATTEN 

E. Disconnect the detector and turn OFF the CALIBRA- 
TOR 

6.3.5 Cursor Check 

A. Press CH B > SFl > 0 > 1 + ENTER and verify that 

the cursor is one major division from the left end of the 

graticule +1 minor division ; 

B. Press CH B > SF1l > 0 ~ 5 > ENTER and verify that 

the cursor is at the center of the graticule +1 minor division 

C. Press CH B > SF1 > 0 > 9 > ENTER and verify that 
the cursor is 1 major division from the right side of the 
graticule +1 minor division 

6.3.6 Peak Power Input 

A. Connect the HORIZONTAL OUT BNC to the Aux 3 
input BNC connector on the rear of the MAINFRAME 

B. Press CH B+ PEAK POWER > ENTER 

C. This should produce a +50 dB or +5 dB ramp on the 
display, depending on the setting of switch A10S1 on the 
channel B CRT Display board (A10) (See Section 3.2 of 
this manual) 

6.3.7 Memory Functions 

A. Press CH B > ACCESS MEM > ENTER 

B. Note that after one full sweep, the “Input-Memory” 
and ‘‘Peak Power”? lights are on, and the display is a straight 

line on the center line of the CRT graticule 

C. Connect the channel B detector to the SWP SRC 

D. Press CH B> INPUT > ENTER 

E. To make this measurement, a variation of 2 to 6 dB is 
required. It may be necessary to connect a device in the line 
that will give the desired pattern 

F. Press CH B ~ ACCESS MEM > ENTER and wait for 
the ‘‘Input-Memory” light to come on. 

G. Press CH B > SF1 > 1 > 0 > ENTER and note that 
the channel B sensitivity is 0.05 dB/DIV 

H. The display should be a straight line at the center line 
of the CRT. The resolution of the memory should be about 
0.01 dB 

I. Repeat from C, above, using channel A. Note the reso- 
lution is about 0.04 dB: (It will be necessary to press 
ENTER twice at Step F to complete the memorization for 
channel A.) 

6.3.8 Marker Input 

A. PressCH A> SFI > 1+ 7+ ENTER 

B. Apply +2.5V to 5V to Aux 4 at the rear of the MAIN- 
FRAME and note that the trace moves down % division 
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SECTION 7 MAINTENANCE 

7.1 Introduction 

This section of the manual defines maintenance practices 
and troubleshooting procedures required for fault isolation 

down to, in most cases, PC board level. 

It should be remembered that problems can occur that 
might be produced by equipment or components peripheral 

to the N10 unit. Preliminary checks should be made to be 

sure that external equipment or components are not causing 

what appears to be a malfunction within the N10 unit. Sec- 

tion 6 of the Model 1038-D14A Mainframe Instruction 

Manual will give checks that can assist in locating any prob- 

lems within the Mainframe housing of the N10 Plug-In. 

7.2 Periodic Maintenance 

The following maintenance procedures should be performed 

once each year unless the Plug-In is operated in an extreme- 

ly dirty or chemically contaminated environment, or is 

subjected to severe abuse (such as being dropped). In such 

cases, more frequent maintenance (immediate, if the Plug-In 

is dropped or severely abused in some way) is required. 

A. Blow out all accumulated dust and dirt with forced 

air under moderate pressure. 

B. Inspect the Plug-In for any loose wires or damaged 

components. Check to see that the Plug-In PC boards are 

properly seated in their receptacles, and that all wire lead 

connectors are properly attached to their PC board pins. 

C. Using a cloth dampened in a mild detergent solution, 

clean the front panel of the N10. Do not use abrasive 

cleaners, scouring powders, or harsh chemicals. Wipe the 

soap residue off with a clean damp cloth, then dry with a 

clean dry cloth. 

D. Make a performance verification check in accordance 

with the procedures found in Section 6 of this manual. If 

the performance is within the required specifications, no 

further service is required. 

7.3 Calibration 

Using all solid state components, the Model 1038-N10 unit 

is extremely rugged and reliable. Consequently, there is very . 

little drift due to component aging, and adjustments to the 

Plug-In are rarely required. If measurements indicate that an 

adjustment is set within the stated range, do not attempt to 

put it “right on’’. It is often the case that variations in the 

equipment used to make the test account for small differ- 

ences in measured values. Since some adjustments can be 

interactive, BE ABSOLUTELY SURE THAT AN ADJUST- 

MENT IS REALLY REQUIRED BEFORE MAKING IT. 

Model 1038-N10 
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Figure 7-1 Location of N10 Calibration Components 

Cc E 

AIT, 

A10 

CKT GRID}|CKT GRID | CKT GRID] CKT GRID| CKT GRID | CKT GRID |CKT GRID | CKT GRID 

REF LOC | REF LOC REF LOC REF LOC REF LOC REF LOC REF LOC REF LOC 

A2R9 B-6]A3R125 C-6/A4R65 C-S5JA4R101 F-S|JA7R39_ B-4 JAORO B-3]A9R70 E-3})A10R96 D-2 

A2R40 C-6]A3R119 D-6] A4R125 C-5 A9R121 B-3]A9R47 E-3};A10R61 D-2 

A2R64 C-6]A3R53 E-6])A4R119 D-5JA5R30 C-5jA8R109 B-4 JA9S1 B-3 A1OR48 E-2 

A2R21 C-6]A3R50 E-6]/A4R53 E-5J]ASR40 D-S|JA8R77 C-4]A9R43  C-3]A1OR6 B-2]A10R70 E-2 
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A3R150 F-6| A4R142 E-5JA5R85 E-SJA8R96 C-4 JA9R61 D-3}ALOS1 B-3 

A3R65 C-6]A3R101 F-6}A4R150 E-SJASR68  F-5 AOR48 E-3}A10R43 C-2]A11S1 C-2 



7.3.1 

(All test equipment must be within calibration limits as 

specified in the instruction manual or calibration proce- 

dures pertaining to the particular equipment.) 

Test Equipment Required 

Model 1038-N10 

Qty. Description Ref. Desig. 

1 Model 1038-D14A Mainframe. (calibrated) MAINFRAME 

1 Digital Voltmeter 0.01% accuracy 5% digits. DVM 

1 Oscilloscope (Dual Channel) 1 mV and 1 MHz. Must have SCOPE 
calibrated offset capability. 

j Frequency Counter to 50 MHz FREQ CNTR 

1 Power Source 10mW @ 30 to 50 MHz PWR SRC 

1 Sweep Source 40 ms to 1 sec. Retrace time > 10 SWP SRC 
ms. Amplitude adjustable from 5 

to 20V p-p 

I Precision Power Supply 10 mV to 10V PWR SUP 
Digitec Model 3110 or equivalent 

| Detector Calibration Cable Pacific Measurements P/N 15636 CAL CBL 

1 Detector Simulator — DC Source Pacific Measurements P/N 15484 DET DC 

or 

use the PWR SUP with the following divider box and 15238 Detector Cable 

out 

/ 4.99K 1.0% 

_ > OR VN tS Eo 

: 100 ohm 
Power Supply Ej 0.1% 0.1% 

+> ‘ 

Eo =z. 

Then use the following table of values to match the applied 

voltage with the equivalent RF level: 

RF Level (dB) mV 

F110 eee 844 
Occ cece cee eee 228 

oo) 0 0 rr 48.6 
20 Loc eee eee 6.66—-(Use divider box from this 

Pd ra 1.40 point on down. The divider 

“30 ec ee 0.70 box input would be 100 times 

6 rr 0.07 the numbers shown.) 

7.3.1.1 N10 Preset Conditions 

To establish the correct instrument parameters for perform- 

ing the calibration routines, the following conditions must 

be preset on the N10 and D14A units: 

A. Display A channel only 

B. Set A channel OFFSET to 0 dB 

C. Set A channel REF LINE to CL 

D. Set A channel dB/DIV to 10 

E. Switch CALIBRATOR to OFF 

F. Connect external 100 ms sweep ramp to Aux | (at the 

rear of the MAINFRAME) and be sure INT SWEEP on the 

N10 unit is OFF. 

G. Connect the D14 Horizontal Output to Aux 3 (at the 
rear of the MAINFRAME) 

7.3.2 

(Prior to performing the calibration of the N10 Plug-In, the 

user should be sure that the D14A Mainframe has been cali- 

brated per the instructions given in paragraph 6.2 of the 

D14A Operating and Maintenance Manual.) 

Procedures 

(Figure 7-1 is provided as a fold-out sheet that can be used 

to locate the various components required for adjusting pur- 

poses during the calibration routines. Figure 7-1 is located 
on page 7-2.) Seven calibration routines will be described in 

this section. These routines should be performed whenever 

the instrument is due for routine calibration or when it is 

felt that calibration is required. Section 7.4, Troubleshooting, 
will also specify the performance of one or more of the 

calibration routines when a malfunctioning PC board is 

tested. 

All of the tests require that the N10 be removed from the 

D14A Mainframe (attached through the extender cables) if 

a standard vertical D14 is being used for calibration. The 
rack mount (option 1) horizontal configuration of the 

D14A will allow the N1O to be bench calibrated by remov- 

ing the right hand top cover, All test points and adjustments 

are labeled and are accessible at the top of the PC boards. It 
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is not necessary to remove any individual boards from the 
unit for these calibration procedures. 

7.3.2.1 10V Reference Supply Calibration 

A. On Bd #A7 (B Channel Memory), locate A7TP4 (+), 

A7TTP2 (Com.,) and A7R39 (10V ADJ) 

B. Attach DVM across the TPs, observing polarity 

C. Adjust R39 for 10.00V +1 mV 

D. Disconnect the DVM 

7.3.2.2 Horizontal Board (A8) Calibration 

A. Connect SCOPE vertical to A8 TP4, SCOPE trigger to 

A8TP12 (negative slope), and SCOPE common to A&8TP1 

B. Monitor SWP SRC at Aux 1 (at rear of MAINFRAME), 
and set SWP SRC for 5V p-p output at 10 sweep/sec 

C. Switch A8S2 is not numerically labeled. For the pur- 
poses of this procedure, assign numbers to the switch posi- 

tions as shown in Figure 7-2 below. 

TOP 

OPEN CLOSED 

n
e
e
 

Figure 7-2 Switch A8S2 Labeling 

Set 82 as follows: 

$2-1: Open 

§$2-2: Closed 

$2-3: Open 

$2-4: Closed 

§$2-5: Closed 

D. Adjust A8R77 (A BAL) for a reading of OV +20 mV 

at TP4 

E. Open 82-2 and close $2-3 

F. Adjust A8R103 (B BAL) for a reading of OV +20 mV 

at TP4 

G. Open 82-3 and make a note of the voltage 

H. Open S2-5 and adjust A8R96 (CUR BAL) to cause a 

reading equal to the reading obtained in G above 

I. Open S24 and close S2-1 

J. Note the voltage at the minus (-) peak while changing 
the input sweep amplitude from 5 to 20V. Adjust A8R96 

(CUR BAL) slightly to maintain a constant OV +20 mV. 

K. Using the calibrated offset feature of the SCOPE, set 

the plus (+) peak of the displayed trace at 1OV +25 mV 

using A8R109 (10V RAMP) 

7-4 

L. Verify that the sweep amplitude remains constant 

when the input sweep amplitude is varied from 5 to 20 V 

7.3.2.3. A/B Channel CRT Display Board Calibration 

(Calibration of both the A and B channel CRT display 

boards is exactly the same. The A channel is board #A9 

and the B channel is board #A10, therefore references to 

component designations such as A9S1 would become 

A10S1 when calibrating the B channel board.) 

Note: 

All voltages are measured using A9/A10TP3 as 

common. 

A. Set A9S1 to position 1 

B. Set the NIO A channel OFFSET to 0.0 dB 

1. Adjust A9R47 (OFFSET ZERO) for OV +1 mV 

at AOTP4 

C. Set N10 A channel OFFSET to +40 dB 

1. Adjust A9R48 (OFFSET CAL) for -—4.00V #1 

mV at AOTP4 

D. Set NIO A channel OFFSET to -60 dB 

1. If the voltage at AOTP4 is more than 4 mV on 

either side of 6.00V, the linearity of U6 may be 

bad and should be replaced. 

2. Repeat B, C, and D as required to get as close to 

-4.00V, OV, and +6.00V as possible. 

3. Set N10 A channel OFFSET to 0 dB 

E. Set A9S1 to O. and key the following sequence into the 

N10 through the keypad: CH A> SF1 > 8> ENTER 

1. Adjust A9R96 (INPUT ZERO) for OV +1 mV at 
A9TP2 

2. Adjust A9R61 (RATIO ZERO) for OV +1 mV at 
ASTPI 

3. Adjust A9R70 (OUTPUT ZERO) for OV +0.5 mV 
at AOTPS 

F. Set A9S1 to position F (then move to bd #A2 for the 

following) 

1. Adjust A2R9 (A OFFSET TRIM) for 0.0 on the A 
channel LED power display 

2. Set A channel OFFSET to +40 dB 

3. Adjust A2R21 (A GAIN ADJ) for 40.0 dB on the 

A channel LED power display 

4. Set the A channel OFFSET to 0 and (moving back 

to bd #A9) set AYS1 to position 0 

G. Key the following sequence into the N10 through the 

keypad: 

CH A > SF1l > 8 > ENTER > CH A > 3 > ENTER 

> ENTER (second ENTER only req’d on channel A) 

(Wait until end of memorizing, then continue) 
CH A> 5 > ENTER 

H. Set SWP SRC to 10 seconds 

1. Adjust A9R43 (MEM ZERO) for OV +1 mV read- 

ing at AOTP1 

I. Key the following sequence into the N10 through the 

keypad: 

CH A> SF1l > 8> 8> ENTER 

1. Adjust AOR6 (-MEM ZERO) for OV +1 mV read- 

ing at AOTPI 

2. Set SWP SRC to approximately 200 msec



J. Key the following sequence into the N10: 

CHA SF1 > 8>6-> ENTER> CHA>3-> 
ENTER > ENTER 
1 Adjust A9R21 (MEM GAIN) so that the CRT dis- 

play has no slope. Increase channel A sensitivity to 

0.1 dB/DIV for final adjustment. 

K. Turn OFF channel A and turn ON channel B 

L. Repeat the above procedure from Step A through Step 

K using channel B (Bd #A10). Remember to substitute “B”’ 
for ‘‘A’’ channel wherever mentioned in the procedure, and 

to use the B channel controls. In Step F, A2R40 is the “B 

OFFSET TRIM”’ pot and A2R64 is the ““B ADJ GAIN”’ pot. 

7.3.2.4 A/B Channel Input Preamplifier and Log Circuit 

Board Calibration 

(Refer to Figure 7-3 on page 7-6 for test set-up.) 

(Calibration of both the A and B channel Input boards is 

exactly the same. The A channel is board #A3 and the B 
channel is board #A4, therefore references to component 
designations such as A3TP9 would become A4TP9 when 

calibrating the B channel board.) 

Note: 

All voltage readings will change during retrace. 

A. Turn ON channel A, turn OFF channel B. Set sweep to 

external and adjust for 2 to 10 second sweep speed. Preset 

channel A as follows: 

OFFSET = 0 

REF LINE = CL 
CURSOR to center screen 

SMOOTHING is OFF 

INPUT mode 

B. This procedure is written assuming the use of the DET 
DC. If the alternate (PWR SUP) method is used, refer to the 

equivalent input versus voltage chart shown in Section 7.3.1. 

C. Connect the DET DC output to the channel A input 

through the CAL CBL 

1. Set the DET DC to DUAL and OFF 

D. Turn OFF channel A. Connect the DVM to A3TP9 

(connect DVM LO to A3TP8, which is the common for this 

yoard) and set the DVM for the 10V range. 

E, Adjust A3R190 (PREAMP BAL) for zero volts +25 

mV. Turn ON channel A. 

F. Connect the DVM to A3TP2 

G. Set the DET DC to OFF 

1. Press AUTO ZERO and wait approximately 6 

seconds for the AUTO ZERO light to go off. 

2. The DVM should indicate -6 to -8V 

H. Connect the SCOPE to A3TP5 and set the detector 

input to -30 dBm. Adjust the SCOPE for 100 mV/DIV 

vertical and 5 ms/DIV horizontal, using line sync. 

Note 

If you are using a substitution d.c. source for the 

DET D.C., a DUAL mode is not possible. There- 
fore, the input level should be set to -27 dBm for 

making the HI level and LO level REF adjust- 

ments, 

1. Adjust A3R125 (HI LEVEL REF) so that the 
average voltage of the SCOPE is about zero volts. 
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2. Connect the SCOPE to A3TP4. Adjust A3R50 

(LO LEVEL REF) so that the average voltage on 
the SCOPE is about zero. 

3. Disconnect the SCOPE 

I Set the DET DC to -30 dBm 

1. Adjust A3R65 (CAL CENTER) for -3.000V 

+1 mV on the DVM 

J. Set the DET DC to -40 dBm 

1. Adjust A3R53 (LO LEVEL LOG CAL) for 

-4.000V +3 mV on the DVM 

. Repeat from H as required 

3, Check with DET DC OFF for a reading of about 

-6 to -8V. If not, press AUTO ZERO, wait for the’ 

light to go out, and repeat from H. 

WARNING: In Step K below, small, well-insulated clip 

leads must be used and great care taken that either TP is not 

shorted to an adjacent TP when the connection is made. 

Possible destruction of an IC (usually A3U14) can result if a 

short is accidentally introduced. 

K. Connect A3TP13 to A3TP8. Press AUTO ZERO and 

wait for the light to turn off 

L. Set the DET DC to 72 mV 

1. Adjust A3R65 (CAL CENTER) for -1.000V +1 
mV on the DVM 

M. Set the DET DC to 720 mV 
1. Adjust A3R119 (HI LEVEL LOG CAL) for OV +1 

mV. Repeat K and L as required. 

N. Set the DET DC to 7.2 mV 

1. If the output is not -2.000V +3 mV, repeat from 

Step J. 

2. Disconnect A3TP13 from A3TP8 and continue 

O. Set the DET DC to -30 dBm and DUAL 

1. Adjust A3R65 (CAL CENTER) for -3.000V +1 

mV on the DVM 

P. Set the DET DC to0 dBm 

1. Adjust A3R142 (0 dBm COMP) for OV +1 mV 

on the DVM 

Q. Set the DET DC to ~10 dBm 

1. Adjust A3R150 (-10 dBm COMP) for 1.000V 

+1 mV on the DVM 

R. 1. Adjust A3R142 (0 dBm COMP) for OV +1 mV on 
the DVM. 

2. Repeat from Step Q as required. 

S. Check tracking from +10 to -40 dBm in 10 dB steps 

1. All readings should be within +0.1 dB of the applied 

power (+10 mV) 

T. Set the DET DC to +16 dBm 

1. The DVM should indicate +1.600V +20 mV 

U. On the N10 keypad, press CH A> SF1 > 2> ENTER 
to activate the self-test function. 

1. The DVM should indicate +0.6V +0.07V 

2. Press CH A> SF1 > 3 > ENTER to turn off the 

self-test 

V. Turn OFF channel A, turn ON channel B, and repeat 
the procedure for channel B from Step C. 
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Figure 7-3 Calibration Test Set-Up 



7.3.2.5 Reference Channel Calibration (Bd #A5) 

(Refer to Figure 7-3 on page 7-6 for Test Set-Up.) 

A. Connect DET DC to the reference channel using the 

CAL CBL. Set the N10 as though B channel were to be 

calibrated, except that the reference channel will be dis- 

played by keying the following into the keypad: CH B > 

9 > ENTER 

B. ASTPS5 will be the common point for all measurements 

in this section. Connect ASTP7 to ASTPS and connect the 

DVM to ASTP3. 

1. Set DET DC to -72 mV input to the reference 

channel 

2. Adjust ASR30 (CAL CENTER) for -1.000V +1 

mV reading 

3. Set DET DC to -720 mV input to the reference 

channel 

4. Adjust A5R40 (HI LEVEL LOG CAL) for 0V 
+1 mV reading 

5. Repeat from Step | as required 

6. Remove connection from ASTPS to ASTP7 

C. Set DET DC for -30 dBm into the reference detector 
input 

1. Adjust A5R30 (CAL CENTER) for a -3.000V 
+2 mV reading 

D. Set DET DC for 0 dBm into the reference detector 

input 

1. Adjust ASR58 (0 dBm COMP) for a OV +1 mV 

reading 

E. Set DET DC for -10 dBm into the reference detector 

input 

1. Adjust A5R65 (-10 dBm COMP) for -1.000V 

+1 mV 

F,. Set DET DC for +10 dBm into the reference detector 
input 

1. Note the difference between the DVM reading and 
+1.000V 

G. Set DET DC for 0 dBm into the reference detector 
input , 

1. Adjust ASR68 (+10 dBm COMP) so that the DVM 
indicates about twice the difference noted in F-1 

above (e.g., if the voltage at Step F-1 was +1.010, 

then R68 should be set for a reading of +0.020) 

2. Adjust ASR58 (0 dBm COMP) for OV +1 mV 

3. Repeat from Step E as required 

H. Check tracking from +10 to -30 dBm in 10 dB steps 

1. All readings should be within +0.1 dB (#410 mV) 

of the applied power 

I. Set DET DC for +16 dBm into the detector input 

1. The DVM should indicate +1.600V +20 mV 

J. Activate the self-test feature by pressing CH B > 
SF1l > 2> ENTER 

1. The DVM should indicate 0.06V + 0.15V 

2. Turn OFF self-test feature by pressing CH B > 

SF1 > 3 > ENTER 

7.3.2.6 50 MHz Calibrator Calibration (Bd #A2) 

(Refer to Figure 7-3 on page 7-6 for Test Set-Up.) 

Model 1038-N10 

A. Connect FREQ CNTR to the CALIBRATOR output 

and turn the CALIBRATOR on. 

1. The frequency must be within 49 to 51 MHz 

Note: 

If a reading outside of the 49 to S51 MHz limit is 
noted, the accuracy of the FREQ CNTR should 

be verified, as it is highly unusual for this pre- 

cision setting to slip or drift. It is possible, in an 

emergency, to change the frequency by removing 
board #A2 from the N10 housing and physically 

adjusting the length of the open-wound coil 
A2L 1, but this is not recommended. It is recom- 

mended that the PC board (A2) be returned to 
the factory for repair and recalibration in the 

highly unusual case that this out-of-limit situa- 
tion should ever occur. 

Note: 

To set the CALIBRATOR power output proper- 

ly requires either of the following sets of equip- 
ment: 

1. A 30 to 50 MHz source of 1 mW power. The 

level should be known to an accuracy of 
£0.5%, and the source VSWR should be better 

than 1.07. The harmonic content should be 

better than -50 dBc. This source should be 

interfaced with a detector for the N10 that is 

known to be good. 

or 

2. A 50 MHz power measuring device such as a 

thermal convertor, with an error limit better 

than +0.5% and a VSWR of <1.07 @ 50 
MHz, 

B. Using the 1 mW source, proceed as follows: 

1. Connect the detector to the B channel input of the 
N10 and place channel B into the input mode. 
Turn ON the internal sweep. 

2. Connect the detector to the 1 mW source and turn 

the N10 CALIBRATOR OFF. 

3. Adjust the B channel CAL for a reading of 0.00 

dBm on the B channel digital display. 

4. Remove the detector from the 1 mW source and 

connect it to the N1IO CALIBRATOR. Turn the 
CALIBRATOR ON. 

5. Adjust A2R71 (OSC ADJ) for a reading of 0.00 

+ 0.01 dBm on the B channel digital LED display. 

6. Repeat Step 2 to be sure that there has been no 
drift. 

C. Using the power measuring device, proceed as follows: 

1. Connect the power measuring device to the N10 

CALIBRATOR output and turn the CALIBRA- 
TOR ON. 

2. Adjust A2R71 (OSC ADJ) for exactly 1 mW +2 
uw. 

7.4 Troubleshooting 

Information provided in this section should enable a tech- 

nician to locate a malfunction and determine specifically 

which PC board is causing the trouble. The Troubleshooting 

Flow Charts of this section are used to trace a problem to a 
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specific board. Then, the electrical description and schematic 

diagram (SD) for that board (located by referring to the 

Table of Contents at the front of the manual) can be em- 

ployed to assist the technician in circuit tracing the bad 

board. Note that the procedures outlined are confined to 

troubleshooting of the N10 only. Insure that the D14 Main- 

frame or IEEE interface board are not the source of the 

problem before starting. 

In general, troubleshooting of the N10 unit is divided into 

three preliminary categories. First, the displays (CRT and 

LED readouts) are observed to determine in what general 
area the fault might lie. Second, a known and specific sig- 
nal is applied and varied as required to allow a general 

determination of the severity and parameters of the trouble. 

Third, suspect PC boards are placed on extenders and wave- 

forms and dc voltage indications are traced and checked. 

Following this initial philosophy, the subsequent steps given 

in this section can be used to isolate and locate the particu- 

lar PC board responsible for a particular problem. 

7.4.1 Equipment Required 
The following items are required for the testing and servic- 

ing of a malfunctioning N10 unit: 

sion. The A channel power display should be adjusted, to 

0.0 dBm using the CAL adjustment next to the detector 

input connectors. The B channel power display should be 
adjusted to -10 dBm with the CAL adjustment. The OFF- 
SET LED display for both channels should show 0.0 dB. 
The sensitivity LEDs for both channels should show 10.0 

dB/DIV. The REF LINE LEDs for both channels should 

show CL. The “Input” mode light for both channels should 

be ON. The CALIBRATOR light should be ON, the INT 

SWEEP light should be OFF, and the AUTO ZERO light 
should be OFF. If the AUTO ZERO light is on or blinking, 
turn OFF both channels and wait for the AUTO ZERO 

light to go out. If the light fails to go off after about 15 

seconds, it will be necessary to find out which channel is 

causing the trouble. This can best be done by turning OFF 

the N10/D14A unit, removing one of the input boards (A3 

or A4), and then turning the system ON again to see if the 

remaining board will work. After turn on, it will be necess- 

ary to press AUTO ZERO to start the function. After locat- 

ing the faulty board, troubleshooting can proceed by plac- 

ing the bad board on an extender and circuit tracing, re- 

ferring to the circuit description (Section 5.3.3) and schem- 
atic diagram #15073. 

Qty. , Description Ref. Desig. 

1 Oscilloscope ImV, 1MHz except for logic circuits which SCOPE 

. require 2V, 50 MHz 

1 Logic Probe HP 545A or equivalent LOG PR 

1 Digital Volt Meter 5% digit, 0.01% DMV 

1 . Detector Simulator Wavetek Pacific Measurements P/N 15484 DET DC 

1 Extender Kit Wavetek Pacific Measurements P/N 15387 EXT 

1 1038-D14A Mainframe with option 04 (if problem involves bus MAINFRAME 

operation) : 

1 Detector Calibration Cable Wavetek Pacific Measurements P/N 15636 CAL CBL 

7.4.2 Initial Set-Up and Preliminary Checks 

A. Connect detectors to channel A and the Reference 

channel. Connect the DET DC through the CAL CBL to 
channel B. Set the DET DC to -10 dBm. Connect the chan- 

nel A detector to the CALIBRATOR. Turn the CALI- 

BRATOR ON. 

B. Set both A and B channels on INPUT 

C. Set the OFFSET to 0.0 dB on both channels 

D. Set REF LINE to CL on both channels 

E. Set the sensitivity of both channels to 10 dB/DIV 

F, ‘Supply a ramp of 5 to 20V p-p to Aux 1| on the rear of 

the D14A, and set it for approximately 0.25 seconds for- 

ward time. Be sure that the retrace time is longer than 10 

msec. Set the N10 for external sweep (INT SWEEP OFF). 

Connect the HORIZ OUT to Aux 3 on the rear of the DI4A. 

At this point, the CRT should show two horizontal lines. 
One line (A channel) should be at the center line of the 

graticule, and one line (B channel) should be located one 

division below the center graticule line. The lines should 
extend exactly to the ends of the graticule +1 minor divi- 

7-8 

If any portion of the above procedure could not be com- 

pleted satisfactorily, refer to the troubleshooting flow 

charts for further help. If all characteristics seem to have a 

small error, recheck the setting of the +10.0V reference 
supply. See Section 7.3.2.1.



7.4.3, N10 Troubleshooting Flow Chart 
Model 1038-N10 
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SECTION 8 

BLOCK AND SCHEMATIC DIAGRAMS 

Reference Drawing _ Page 

Designator Number Number 

--- N10 OVERALL SCHEMATIC , 15034 8-3 

Al DIGITAL DISPLAY DRIVER BOARD 14951 8-11 

A2 DISPLAY AND CALIBRATION BOARD 14954 8-13 

A3/A4 INPUT PREAMPLIFIER AND LOG A (OR B) CIRCUIT 15835 8-17 

AS REFERENCE CHANNEL PREAMP & LOG CIRCUIT 15228 8-15 

AG A CHANNEL MEMORY 14880 8-19 

AT B CHANNEL MEMORY ) 14888 8-21 

A8 HORIZONTAL § CURSOR BOARD 15188 » 8-23 

A9/A10 ‘CRT DISPLAY (A OR B CHANNEL) 15331 8-25 

All CPU BOARD 14964 8-27 

A12 N10 INTERCONNECT BOARD , 15006 8-5 

-~-- N10 INTERCONNECT WIRING LIST 15006 8-7 

A13 FRONT PANEL ASSEMBLY 15003 8-9 

A14 HORIZONTAL FINGER BOARD 15034 8-3 

A1S A CHANNEL FINGER BOARD 15034 8-3 
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CKT GRID 
REF LOC 
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FIGURE 8-1 HORIZONTAL FINGER 
PCB ASSEMBLY 

J1 A-3 



CKT GRID 

REF LOC 

A-3 Jl 

A CHANNEL FINGER PCB ASSEMBLY FIGURE 8-2 





. 
; 

o
l
 

-
—
—
 

_ 
—_— 

—
 

— 
ka 

4 
OD 

AG 
_ 

_ 
= 

|
 

WAI 
AG 

aig 
g
o
 

| 
r- 

_ 
- 

g
s
t
 

a1J 
ae 

AI 
NI-Yntd 

Ty 
H
+
 ~@ 

i 
a
o
 

aa 
t 

Woo 
F 

- 
. 

aIva1aa 
<ly 

t 
Kh 

2 
5g 

79 
2 

& 
4 

—
s
e
n
—
g
 

; 
4X 

(-) 
daa 

a 
e
i
<
i
v
 

(+ 
$n@ 

wLva) 
| 

| 
K
L
I
S
 

I
t
 

S
a
s
 

w>—{é 
! 

| 
5
 

: 
tex 

(+) 
1
3
0
 2, 

2 
ra 

N
e
 

Loy 
YadsOHd 

619 
<— 

+< 
8
1
5
 

—_ 
> 
8
+
 

@| 
5 

Py, 
> 99>—fen 

7
 

F< 
WaBHL 

Lad 
@ 

mal 
ce 

le @) 
. 

& 
ong 

wna 
a1g 

<—f 
1X 
$
7
1
 

6 
> 

—
 

& 
B
o
 

—
4
>
—
f
a
-
L
1
 | 

pil 
4 

‘a 
a
a
 4 

ze 
f
e
e
 

% 
ong 

Nive 
+18 

X
i
e
 

51 
et 

< 
a 

> 
—
—
a
¢
 

jp 
tT 

1g 
4 

anoo 
138 

@ 
{23]) 

fh 
|
 

+ 
ong 

w
a
 

¢
a
g
¢
—
t
 

1
K
9
 
H
e
—
P
 

9 
>
+
-
—
 

¥ 
5
S
 

592) 
—fo} 

|| 
a
y
 

|
 

a 
W
O
D
 

‘Lad 
@, 

\5: 
x 

@ 
ond 

w
a
 

tU1g<¢—-f 
tX<22€ 
a
g
}
 

9 2t)-++-—_ 
I 

a
8
 

O
M
 

a
t
 

; zs 
> 

v 
Aviad 

81a 
<—+t 

+X 
b
s
 

b
+
 

e
S
 

Woo 
& 
xy 

gaé—t 
| 

Woe 
y
—
t
 

v
2
}
 
— 

- 
-
—
 

-
4
 

a
g
t
h
 

= 
3 

1 
a
 

} 
Q
 

N
o
o
 

2 2h 
8 

DPE 
ENEGCE 

[
e
e
 

— 
p
K
 

'h09 
FN 

@xnv 
av 

; 
T
X
 6 

5 
I 

G
4
 

3 
> 

€t>_{al 
a
g
 

1; 
(-) 

Lad 
wh 

\241 
O 

wxnv 
1
4
 

<—-f 
S
K
 

6 
ag 

Ht 
W 

M
Y
 

—
—
S
v
y
>
_
f
a
y
_
t
-
 

ptt 
4 

(+) 
a
d
 2 

A 
t< 6s 

> 
bi >+4 

~ 
S 

= 
it 

' 
Tt 

ta 
Z 

any 
otW 

<— 
y 

K
A
 

oy 
n
r
 

Z 
v 

—
—
)
 

09 
{oz 

z
t
 

—
;
<
 

‘Wika. 
1134 

ANNDS 
(-) 

2140H 
b
y
 

<—F 
t<ézé-yy 

1
9
 

24 
3
4
9
 

4
p
 

fg} 
| 

jt 
| 
+
x
 

al 
usa 

4 
8 

—
 

<X4z< 
+->42>-— 

48 
39 

P
i
e
 

400 
13a» 

E=| 
< 

W
N
A
S
 

(1) 
'Z212A0H 

ba 
<—f 

m
I
 

Ss 
Oo5 

a
a
>
—
{
¢
i
}
—
 

| 
Le< 

Y 
4snoo 

130 
=] 

9 
AVe- 

4 <
—
—
|
 

+
X
 01 

q
+
 

0
1
-
4
 — 

® 
w/o 

—
>
n
>
—
{
i
I
-
!
 
p
t
 

Hay 
"WOD 

‘130 
x. 

v. 
Q
S
 

WO? 
AS 

[ee 
—
 

° 
t 

| 
oe 

1
0
9
 

| 
$ 

W
Z
 

~ 
2 

om 
+e 

. 
ev 

N
e
a
g
—
t
 

j o
t
 

lL 
_ 

_ 
_t 

ERIXEEEFES! 
g 

La 
z€ 

N-ya 
+
>
 

t, 
z 

rae 
fe 

1 
k
a
g
 
4
 

_ 
_ 

_ 
c
k
 

8) 
ea 

<— 
e— 

<2 
t
a
e
 

[_ 
Ty 

33 
. 

Woo 
val 

ey 
a
 

C
y
 

a 
m
a
y
e
r
 

{ 
e 

S 
a
 

f
a
x
 

Woo 
2 

if 
Jz 

t
a
e
)
 

A 
| 

= 
. 

: 
za 

<—f— 
9
}
 
o
r
t
 

424 
R
S
E
 

> 
9g 

rp 
[
o
e
 

OO 
ngey 

; 
M
3
 ey 

4 
s
n
 

L>41>-+— 
5S 

319 
d
e
e
 

T
a
 

4) 
ad 

g-4 
e@—lorg 

r
e
 

| 
3 

aie 
>
 

— 
m
K
 

W
a
h
 

120 
r
a
i
l
 

4 
1 

vg; 
w
a
 

| 
+g)p—t 

a 
S 

x 
i) 

4) 
—
 
6
-
9
9
 

3 
| 

t
<
 

‘
a
 

4
a
d
 

y, 
~ 

X
K
 

& 
| 

| 
B
a
s
i
n
g
 

94 
L
e
 

ea) 
f
s
\
5
t
—
 

x 
3
 

—
—
>
3
m
—
_
{
r
]
 

P
r
e
 

i
 

n
i
a
 

a 
dWod 

‘Lad 
v, 

dived 
ya 

<— 
K
a
l
a
 

a>-t— 
| 

¥ 
SIS 

—
>
 
>
I
}
 
S
h
 

ne? 
320, 

7
 

e
M
 

a
r
 

Z
z
 

rT 
aavod 

BONA 
L
o
 

_
 

[vy 
aSNNHO] 

W
L
N
O
Z
I
Y
O
H
 

j e204) 
Mianassy| 

—
 

—
 

— 
_ 

[_ 
ol 

_| 
| 

- 
- 

| 
| 

<
4
 

PI 
— 

ep ng 
| 

+
<
¢
<
3
 

| 
€
>
+
—
 .-. 

BAl4a 
ALIaVIOd 

i] 
T
K
t
i
g
r
e
e
 
t
a
 

2 
t
t
l
e
 

+5 
er 

FE 
1X 

bq 
t—> 

6 >-+ 
A 

3 
t
<
X
9
¢
 

5+ 
9 >
}
 

— 
2, 

x 
Z 

£
>
>
4
—
 

e
g
 

H
E
,
 

2 
° 

T
o
t
 

1 
X
K
 
l
i
g
e
 

3 
4
 

6 
e
x
 

ze 
| 

er 
$ 

I
<
 

r
e
a
 

5 
cs) 

o
®
 

—
+
~
<
4
¢
-
5
-
—
_
+
+
 

> 
9
>
+
—
 

9 
a 

N
z
 

—
+
-
X
e
é
g
g
q
—
_
 
9
1
1
4
 

— 
i
 

Re 
fe) 

<
e
E
 

aN) 
f 

8
>
-
+
—
 

° 

“| 
> 

yj 
—
+
<
X
r
e
-
7
~
—
_
 

+
5
 

+ 
>
+
—
 

9 
2% 

X
i
a
 

>t 
v 

«
5
a
 

ar 
| 

| 
on 

| 
a 

i 
| 

nN 
S 

—
—
<
X
<
4
i
e
a
g
 

> 
4
1
 

026 
LON 

| 
t
y
,
 

t
e
e
 

$+ 
€
>
4
-
—
 

=, BAd 
ALIav10d 

| 
x 

t~4leqg—t-9 
41 4
-
—
 b, 

| 
x 

—
t
+
~
<
 
b
é
s
g
—
_
 
+
 

6 
>
+
—
 

.«, 
w
y
 

} 
9
 

Y
d
 

} 
9
 
>
—
+
—
.
.
2
,
 

S 
t—< 

1 
4
g
}
 

> 
1 +
+
-
—
 1, 

1
1
 
g
g
 

P
D
E
 

apn 
—
t
}
X
i
i
é
g
e
g
e
 
$
4
 

6 
t
<
o
i
e
 sg 

>01>-+— 
3 

} 
a
 

] 
) 

t 
ataag 

t 
4 

| 
t
<
U
g
s
 

f 
e
a
 

8 
Aol 

VY 
O
n
e
 

Nat 
1
~
<
e
e
e
 

| 
a
 

o
o
 

| 
+
+
 

a, 10d 
«Wo 

a 
loa 

WO 
i 

ms 
—
X
+
 

x 
| 

’ 
t— 

4 
= 

2 
ane 

e
l
 
e
e
 

i 
a
 

Aol 
i 

WW, Lod 
19 

6M 
| 
O
r
 

[fv 
Lod 

qo] 
LS, 

AG\+ 
J
 

—_— 
<
5
Z
 

d 
| 

w
o
 

6 
im 

| 
vit 

_
_
 

—_ 
W
X
 

P 
r 

S
g
 

5 
T
e
 

mrad 
} 
a
2
 

LON 
8 

X
2
6
 

$
4
2
 

ve 
t
e
t
 

! 
wav 

25 
e
a
 

t
e
t
 

<2 
t+ 

12€ 
t 
5
1
4
 

—~ga0 
A
W
 

0292. 
3° 

t
h
n
 
—
—
t
 

>
>
}
 

— 
20902 

daamy 
73 

1 
<rig 

bI>—-— 
4p) 

3
 

T
e
h
 

90 
5 

£y 
ote 

t
—
>
0
=
4
4
 

+ 
w) 

7 
—
4
<
2
¢
 

{+—>z>-+— 
9 

rf 
ze 

x 
o
u
 

I 
S654 

DoLnanneg 
iQ 

9
 

T 
ge 

t 
>
 

T 
P 

kK 
-_ 

3 
0 

t+~<21 
t—>zi>-+-—_ 

0 
S 

Oo 
t-<éié 

}—¢1>4+— 
9 

| 
~
B
 

Tt 
X
<
8
i
k
—
—
+
-
>
 

80-4 
— 

© °) 
“| 

2 
Z 

< 
1¢—~3— 

4 
9 

1 
+4 

= W090 
‘961 

| 
a 

: 
S 

4
 

o
i
e
 

Soi 
‘WOD 

aCOW] 
w
o
 

—
—
~
 

4
¢
—
_
-
+
4
+
9
5
4
>
1
—
_
-
 

a
n
n
 

san 
x 

i 
—
1
+
~
<
«
t
e
 

t
>
<
¢
>
4
 

1. ann 
age 

=
e
 

—
1
«
2
 

f
—
>
L
>
4
 

% 
'oNaS 

Zz 
—
<
«
 

6 
— 

t—> 
6>44 

& 
"NaS 

—
<
 
1
1
}
 

i >
+
—
 

5 
-
e
n
a
s
-
 

g 
p
<
»
 

f
>
+
>
4
 

4 
lasaao| 

% 
* 

o 
—
1
<
9
 

t
—
>
2
>
 

¥ 
Jaedd0 

fe) yi 
+—~o1 

t
o
o
p
r
+
—
 

sé 
sasaz0 

aE) 
f 

=< 
gy 

}
>
9
)
+
—
 

+4 
Lasado 

o
S
 

—
<
z
!
 

t
—
>
L
1
>
-
 

| 
33%440 | 

~ 
& 

ar 
| 

+e 
-|> 

» 
oM 

4
3
a
 

~
 

—
 

s 
o 

[ 
0360 

Ww 
> 

T
a
l
e
 

alan 
| 

€a0 
W
O
d
+
 

x
n
v
 

44 
—
m
 

iON 
—TX< 

@! 
T
T
 

6
4
 

d
a
s
n
 
L
O
N
 

RN 
s 

$
<
 

+
-
—
-
p
1
 

+ 
e
v
a
 

(
a
v
 
A
L
L
)
 Pp xny 

sv 
<—- 

FX 
Liggett 

L
i
t
 

<
&
 

—
 

«9 
<
—
—
_
+
5
9
>
 

+ 
120 

WO? 
O1lwa 

LIV 
t 

KX 
béyg—P> 

144 
a 

—
t
+
<
e
—
—
-
_
+
 

3
>
+
 

—- 
120 

@ 
OlWY 

siv 
KX 

€ég—+49 
eH 

—
+
<
 

6 ¢
—
—
_
+
 

> 
6
>
+
—
_
 

130 
v 

ollva 
ng 

<
—
 

t< 
s
i
g
}
 

614 
4
1
 5
2
>
 

xX/4 
OLLWa 

Flv 
t 

KX 
4
€
5
—
+
 

s
>
+
4
+
—
 

—
+
“
 
p
e
}
 

p
y
 

ig 
x/v 

Ollwa 
giv 

—-+ 
[
<
t
i
€
-
y
g
z
—
+
 

9 
t1>-+ 

— 
—
+
«
1
e
 

+
 

5
1
7
>
}
 

9 
() 

NVHO 
4, 

ws 
<
+
 

<b 
—
}
o
-
+
-
—
 

—
t
~
“
¢
e
 

+
 

5
¢
5
}
 

g 
(2) 

N
Y
H
O
 a. 

ty 
<
4
 

KX 
peqz—t> 

o
r
 

1
 

— 
v 

(-) 
NWHO 

WV, 
Ila 

<
1
 

3-1 
4 

t+—< 
4 

+
—
>
3
>
+
4
+
—
-
A
S
+
 

(+) 
NVHO 

Vv, 
LIV 

t< 
9 

€ag—+ 
> 94 

p<2Ie 
t
—
>
2
1
I
>
—
W
o
d
 
A
G
 

ea 
; 

f 
tX8i€-yy7—-+9 

21+ 
1b 

1€ 
f—>6i>+._ 

"Woo 
Ba0W 

WOO 
AS 

fe 
ne 
e
e
 

re 
A
K
 

1 
$
$
 

9 
1
4
 

2 
ann 

yaa 
4 

- 
<
4
 

an 
bléa5—1> 

b
i
>
-
+
+
 — 

—
+
 
6
1
4
 

9
-
4
 

— 
1 

anin 
say 

M44 
Vy 

} 
e+“ 

e
i
 

55-10 
84 

}—<41 
—$ 

> 
61+ 

€ 
‘oNaS 

€q 
4
x
 

m
0
 

J
v
)
 

}—>91>—4 
% 

‘oNaS 
WOONEI} 

| 
et 

o
b
o
 

6 4
—
 

—t<K 
L
i
c
}
 

i>+4+— 
| 

"oNas 
— 

_ 
{
7
a
 

¢ 
X
i
a
 

—t-> 
1-4 

—
t
<
e
1
e
—
—
—
}
+
 

e>+4+— 
5 

Lasd20 
MI 

ey 
p
a
 

01-3 
9 

01-4 
—
t
2
2
¢
-
-
-
-
-
—
$
$
}
 
9
2
+
»
 

Lasado 
1a 
h
e
a
 

to w>-+-— 
—
}
-
<
o
7
-
—
—
_
_
}
+
5
0
+
—
_
 

= 
Lasaso 

M
a
l
t
i
 
C
4
 

¢ 
N
e
a
t
?
 

1 
—
 

—
{
~
«
r
2
-
_
_
_
_
1
3
5
9
y
o
1
—
 

2 
Jasaso 

ir 
IM 

| 
Gir 

—+-< 
1
2
+
}
 

1
>
+
—
 

1 
129440) 

T
e
 

t—>6%>-++ 
Gavod 

sania 
| 

$62>—|_ 
| 

S
a
,
 

4
X
 

7 
7aNNVHD 

Vv 
w
t
 

a
 

j?70S) 
NBIN3594 | 

| 
|
 

| 
arv 

L_ 
_ 

—
 

—
 

—
 

—
 



CKT GRID 

REF LOC 

iaeenaanen pc) 

F Preaee Boot 

ee 

“
R
M
N
 

e
n
h
 

a
t
 

‘ “ty
 

“ny
 

FIGURE 8-3 INTERCONNECT PCB ASSEMBLY 

J1 
J2 
J3 
J4 
J5 
J6 
J7 
J8 
JQ 
J10 
J11 
J12 
J13 
J14 

mn
 

F
o
e
 

ou
 

SE
Q 

yo
o 

P
D
A
 

U
U
N
U
N
M
N
U
N
M
N
U
N
M
H
 

D
A
A
 

G
H
 

uw
 



34 

CAL POT'A' —> 4 14- F 

-19V —> 34> 

Hov( 74 
—_— 5 

-169V—> 6>4 
CAL poT'B/—> 7 >+ J10-F 

12 @atio 

CURSOR—> 1 > ZATIO A HORIz (+) SIGNAL 

PI4A LBR— 16> 
——> {2 JO 49 Q 13 

+ON menaan am ORT ORT tb Neat N PUT DIGITAL DIGPLAY 

M(t DISPLAY DISPLAY A-CHAN . PREAMP PREAMP Vi Arew9 ae 

Fy co od See re geno af —aL eaten if a Kero Vg 15>--—# A} At [pees Me | t.— { ‘ YMA LTH *. = +15Y 3204 | _ s1-B nae @L_ 47-2 , BL126 A MEM A . -6 ® e -— S- 3-24 ‘A! OET GOM =x 
em 7 ~~ -;—MeM_@ _ 4 LL >) spy( 214 >t —~F }— 2-7 ¢ —~¢ — —6| IOV REF _~¢ é | Not ugeo, Sf 49-88 |_'A' DET COM RES ( 9 

~ —29 > 3 ___| FWO TRAcé |y ! ‘A per 3 

— 13 ¢ |_419-10 OL.419-4 DL 419-6 NEW ADDRESS || ] g P 2 13-25 pert io 2 

IBVCOM( as 9-14 14 $19.16 14 4 RETRACE |g _ ec_iepl 'A' ver Herm) S 
- ju-D 8-4, é Z A MeMogizet| __ & Zl sia é / 30V—>10 > H2-2 5 — 5 [A Memorize (142) 6 5 9-107 Haewt e 

HORIE (+) ZIGNAL__y 25 >| 18-A | a4 Lda el sas MAIO | ¢ F a F 4-3 ip |'B' vere 5 
HORIEGIGNAL_5 73, | —__ é 6 1.2 MEMORIZE |g G6 16_ _. 414.9 ; ' 2 

22 | 412-20 HLb 419-2, HLo47- M As H Jitio_t __4x __4 A RA Sg 'B DET (+ = 
huX { —>49>] {0-1 7 47-4, 7 i M Aa 7 17 a 'B' DET COM » 
Aux 2 57> {8.8 | _ 12-9 J - J i. M At 4 Jaf 4 4 x) 3 

Aux 3 ; 4 119-5 18 Sige M.A B e J4-B8 Sj '2! DET COM. RES > 3 
—> 9 >-Hie-« | sa-2t ag fb ik __K M Ag 2 K e K a 4-25 et ‘2 0Er 10 2 

AUX 1G COM __»g@>1 oe 9 M_ As 9 ZERO LAMP OFF jaeee 2 ver THERM = 
AUX 3 COM | ! | 42 @ sgt Lb M_A2 eb L L : yy, R 

—> 24> 10-9 _ho 10 M As 10 10 $4.22 5 ALLWI0 DISPLAY A_y 4 y 1 AIF | st2-22 M rn) M he __M M set oer YL 
DISPLAV E 4 oe a i \{ M Ay uN f6V_ht SWEEP ERROR 4 ee s 
DISPLAY @__5 70>} JH +5V A __N e _ _N e . * _ oN [+9V - oN . __y . e J§-aA [ig] 're! per <+> 2 
DATA @U4 O__y27 11M L_| Lhe L_ Ed L_lie 2 Ll L_ LI a To oer ton 

A SV COM . __P e __? ; A . __ pL_4V 60M, __ 9p . __# . . 8 
PATA BUG 1» & >Ail-t ey L_fy L_lis L_ L_4 L_s y 1% Lt C_] L_d J-06__fig 'Q' Der Com Ree ( 2 
DATA Bug 72 > 1 4U-K +i ——R —_—_R __®# + 4 __ #@ \ w 5 9 21> ' =15V 4 | 4 4 = ‘4 5-05 aH Tf '@' per 10 ° 
DATA UG b>» iA > Atle RATIO COM. __6 . _ 6 _ _ 4|_ RATIO COM _ 4 . __ 6G - a. J6-0 20) ‘R' per TdeRM v 

DATA O46 4._y1@y 1 dt1.4 SV GoM Ls ; L_hs $ L_5 ¢|_16v com 1G ¢ L_] Ld C4 Not uséo, Jt 6.22 ’ / © 
2 . —- e Tt eo e —_—— __ a e o * 

RATIO COM —> 47 >| —_1 500 xi L_lie L_fie L_l L_he soo vine EOC? tL Ll | 
RETRACE __y2y | SU1-€ 00 KHe CLK _—u ——u ou 2 ~—u —-u 

i a 7 {FO BUSY 17 7 Bus En Asc) 

$1 _—V foe — VE S61 v [x 
16 O@_ __ 1S IO WR 

+5V {y __W ___W w w w Ae 
— 3 19 19 19 19 Ka. 

—_—X ——X% x 4 x x A 
5 V COM {, 20. 20 Zo) 7) 

__Y a Y Y Y ia 
“i Ca a 44 au 

+15 { wn, = __4 _— 4 4 07 
? _—_ 4 _. oa a WwW 5 06 

»10> __ hh AA AA a DA AKL [ay as 05 
-16V { ie y ” (5) 127 ir] 04 

—>r 86 ——8e oe ee ool fii] ial 
> — __ 7 4 14 _ 

{9V COM { a5 { __a tt “a wo oo [5] % 
. __»20 G_— G 6 9] [4] 
A’ CHAN C+)» © 19-0 

‘A CHAN G>__516 5 | 49-4 110 49 16 S93 
'B' CHAN C+)» 4 >| f10_0 
'B CHAN, C-> —>14 >] 410-4 

RATIO A/X __y14 >-119-8 Ds 
04 RATIO B/X __» 5 >|S10-8 36 

RATIO A yt >419-H, 17-4, J2-A Dé 

RATIO B 5 % > 1 SIO-HL71, {2-1 07 

RATIO COM __5 ¢ > | 
. ‘ Ag 

core MM Eby 7 >t s10-L Al 
NOT UGED “__ (9. At 

Ad 
Ad 

AS 

we 
Ro 

Bus ENABLE 

ASSEMBLY 15005 
REFERENCE DESIGNATORS ARE ABBREVIATED WITH PREFIX {2 . 

‘a TEN 2-10.09 Pena PACIFIC MEASUREMENTS INCORPORATED 
ENG 

, 2-61 rplletabane 162-2" IQ INTERCONNECT BD- 
DRAWING NO REV 

15006 |D 
SHEET | OF @ 

8-5 



JZ 
JI2 J13 Jl4 

PIN.NO!S | HORIZONTAL A- CHAN CAL Por [PIN NOs 
FOR ‘AMP FINGER PCR | FINGER PCB ALB FOR AMP 
CONNECTO (15023) (15064) CONNECTOR 

{ Cursor RATIO COM CAL. POT'A l 

zZ RETRACE ¥VEYING PIN KEVING PIN 2 

3 KEYING PIN RATIO B -15NV 3 

4 PISPLAY A ‘B! CHAN (+) +i\5V 4 

? VATA Bus 2 RATIO “B'/X +15V 5 

6 |DATA Bus 4 ‘A CHAN (+) -15V 6 
7 [Auxz2 5V COM CAL PoT 'B' 7 
B |AuUx1Ez bom 3 +5V 3g 
9 | Aux 3 | 15V com 9 

lo -Z0V -15V fe) 

it 5V COM +15V 1 

IZ | +9V RATIO ‘A/X IZ 

13 [BV COM NOT USED 13 

dM | -|6V ‘B' CHAN (-) 14 

15 +15V RATIO ‘A’ 15 

I@ |DI4A Lp. "A! CHAN (-) 16 
\7 RATIO COM — [AUK 4 (TTL MaeKep) 17 
In DATA Bus 4 5Y COM 18 

\i9 AUX { +N 9 

20 VIEPLAY B 15 COM 20 

4) DATA BUS Z ~\5N ya] 

2z VATA BUS @ +l5V 22 
23 +HORIZ C) SIGNAL 23 
Z4 AUX % COM 24 

25 HORIZ Ch SIGNAL. 29 

2b BV COM 26 

27 +5V 27 

28 17 COM 2& 
29 -15Y 

30 +1BY 

JI J3 J4 J5 J6 J7 JB JI JlO StI 
Pi DKPLAY DRIVER BD| DISPLAY ¢CALIBR BD PREAMPS LOG CT] PREAMP E Wa ckT) REF CHAN A' CHAN MEMORY 'B CHAN MEMORY|HORIZ CURSOR BDI CRT DISPLAY BD| CRT DISPLAY BD] CPU BOARD Pil PIN Nol (14951) (14954) (15073) (15073) PREAMP ¢LOGcKeT| (14880) (14888) (14911) (14907) (14907) (14964) PIN NO. 

A RATIO 'A' Loa 'A' Loa 'B' Loe 'e! RATIO 'A' RATIO ‘A’ | HorIZ@) SIGNAL | Loa 'R' LOG'B! B'SMOOTHING OFF A | RATIO'B' | HORIZ (+) SIGNAL |HORIZ (+) SIGNAL |HORIZ G) SIGNAL RATIO'B’ RATIO |B! AUX | Loa ‘A loG's' BUSY 
B KEYBD INTERRUPT ; , MEM ‘A! MEM “A' AUX 2 MEM ‘A' Mem ‘B' KEYBD INTER@UPT B Z CURSOR. PIP ‘A’ ON B ON MEM ‘B' MEM 'B) courso2 PIP | CURSOR FIP CURSOR PIP |'A' SMOOTHING OFF | 2 
C IOV REF IOV REF IOV REF IOV REF \OV REF IOV REE lOV REF TOV REE IOV REF IOV REF ‘®' ON Cc 3 EWD TRACE FWD TRACE. FWD TRACE FWD TRACE FWbD TRACE FWD TRACE ‘Ah! ON 3 
bD CAL NEW ADDRESS | NEW ADDRESS | NEW ADpRESS | ‘A! cuAN (4) 'B! CHAN (4) ~BOV D 4 RETRACE RETRACE RETRACE RETRACE, RETRACE RETRACE ‘A CHAN ©) 'B' CHAN(-)  faworPee cr (BS4)| 4 
E [A SMOOTHING OFF | 'B' SMOOTHING Orr “A MEMORIZE 1. [A MEMORIZETT. | ‘A’ MEMORIZE. | PI4n 4D DI4A. LD RETRACE E 5 Di MEMORIZE (142) |'A’ MEMORIZE A -2)P A! MEMORIZE. (i+2) — co SPARE 5 
Ec a ‘A’ ON MAIO M AIO M Alo CAL Pot ‘A’ | CAL Pot ‘B! | DISPLAY X' F G Ki AUTO ZERO | B! AUTO ZERO | 'B' AUTO ZERO |'B'MEMORIZE |'B' Memorize. |e! MEMORIZE : B! AUTO ZERD |G 
4 SELE TEST | se_e tesT | sere test | M AB M AB M AB RATIO ‘A\ RATIO 'B! pisray a" | HW 7 B' ON M AY M AQ M Ag CAL 7 
J . RF ZERO RF ZERO RF ZERO M AG M AG M AG RATIO 'B RATIO ‘A! DATA BOS 3 J a) M AZ M AT M AT RATIO 'AY/X RATIO 'B/X RF ZERO & 
Ma 

M AS MM Ad M At AUX 3 AUK 3 DATA BUS 2 Vv 9 | ZERO LAMP OFFI ZERO LAMP OFF | ZERO LAMP oFe M AS M AS M A5 AUX 3 COM AUX 3 Com |'A’ AUTO ZERO 19 
L M  A2 M = AZ M AZ KOK 4. CTTL MaRveR) AUX 4 (TTL MAzERY DATA BUS | L \O M AZ M AZ M  A3 seirF test | 10 
M M Ae M A M Ag PATA BOS O M | LL] weer ErRoe SWEEP ERzoe@ | SWEEP Epeo SWEEP ERROR MAI M Al Mm AI SELECT & @ | SPARE. a 
N +5V +5V +5V +5NV +45V +5 V +5V +5N +7 +5 +5V N IZ +5V r5Y +5V +5V +5V +5Y +5V +5V 5V +5V +N IZ 
P 5V COM 5V COM 5V COM 5V COM 5Y COM SV COM 5V COM SV COM 5Y COM SV com ¢! 5V COM p (3 5V COM 5Y COM 5V COM 5V COM BY COM 5V COM 5Y COM 5V COM 5V COM 5V COM 5V COM 13 
R + IBY +15V +15 V IRV +15 V +15 V +15 .V +I5.V +15. V +15V +15V p 14. ~15V - 15V -15V -15V ~15V -15V ~I5 V -I5V -15V +15Y -15V \4- 
Ss RATIO COM RATIO COM FATID COM RATIO COM RATIO CDM RATIO COM RATIO COM CURSOR RATIO COM RATIO COM PATIO COM >| RAnNO com RATIO CoM RATIO COM RATIO COM BATIO COM PATIO CDM RATIO COM RATIO COM RATIO COM PATIO COM RATIO COM \ 
T \5V COM © I5V COM IS5V COM 15V Com IS5V COM 15 COM ISV COM I5V COM \5V COM ISY COM I5V COM T l@ 15V COM I5V COM 15V COM IS5V COM I5V COM I5V COM ISV COM I5YV COM I5V COM SV COM IS5V COM IG 
U 00 KHZ CLK | 700 KHZ CLK | FOO KHZ CLK} FOO KHZ CLK | 500 KHZ CLK] 500 KHZCLK| 500 KHZ CLIK] 500 KHZ CLe| 500 KHZ CLL 500 KHZ CLK] 500 KHZ CLK U I7} Bus ENABLE Busy “Busy BUS ENABE| BOS ENDELE | BOS ENABE | BOS ENABLE | !7 
V RD “SWEEP ERROR | SWEEP ERROR BD RD aap) ED V 13 WR 

WR WR We WR k=) 
WwW AS AS AG AB AS W 19 A4 ‘AA As At A4 19 
\ AZ 

AZ AZ AZ A3 x ZO Az 
AZ AZ Az A2 ZO 

y Al Al AL Al Al y 2I Ag 
A® AG A@ AD ZI 

Z b7 D7 D7 D7 D7 ra 22 be 
Diu De Do D6 22 

AA DS ‘A! DET + 'B! DET + ‘ep! DET + D5 ps DS DS AA 23 D4 ‘A! DET - 'B! DET - 'R! DET = D4 D4 D+ D4 23 
BB D3 fA DET Come R |B! DET COMP RI ‘B'DET COMP B D3 b3 D3 b3 BB 24 D2 ‘A DET Com 'B' DET COM ‘R' DET COM DZ bz Dz be 24 
CL DI “A DET THERM | 'S'DET THERM |'e! DET THEeM DI Di DI P\ laa 25 pd ‘\’ DET 10 ‘BY TET to “2? BET 10 De be b¢ De 29 

si Bf Peni PACIFIC MEASUREMENTS INCORPORATED 

r 2A NIO INTERCONNECT BD. 
DRAWING NO 

I5006 | 
smcmneneneeeer 

REV 

D. 
| SHEET 2 OF 2 

8-7. 

<
 



REF LOC 

Mas 
m
s
m
a
r
t
n
o
n
m
a
A
n
N
m
M
m
w
s
r
m
M
 

MN 
S
s
e
 

o
d
 

O
H
 

R
t
 

I 
I
 

es 
A 
M
N
 

DMT 
Se 

TST 
T
O
M
 

WO 
Ln 

1 
4 

es 
|
 

M
A
H
R
U
U
A
 

N
O
R
H
M
M
A
D
H
 
O
A
D
 

Y
A
H
 

o
Y
 

M
m
m
M
U
U
N
M
A
M
H
B
U
V
U
V
V
E
H
A
U
V
U
A
H
M
E
U
A
 YO 

SLO 

S11 

S12 

S13 

S14 

S15 

S16 

S17 

S18 

S19 

S20 

S21 

S22 

S23 

S24 

S25 

S26 

S27 

S28 

S29 

ULO 

U11 

U1l2 

U1S3 

U14 

ULS 

U17 

U18 

CKT GRID | CKT GRID 

REF LOC 

m
o
n
m
n
w
o
n
w
o
d
c
t
e
m
 ™M 

r
o
t
o
 

>
 
m
a
w
 

>
 

bY 
RD 

F 

F 

F 

J 

H 

J 

J 

J 

I 

B 

F 

B 

F 

[-2 

I 
ot 

t 
t
J
 

M
o
r
o
 
O
 

CR4 D-5 

CR12 F-5 

CR13 F-5 

LS1 

roa 
N
M
 

a
N
 

M4 
+
 

\O 
a
m
e
s
 

es 
M
M
N
N
N
 

ep) 
Te) 
WY 

Mm 
com”M 

W
Y
 
WN 

R
e
s
e
 

Te 
aa 

a
 

se ope 

eb 
oX 

91 

S 

97 

cables, 
SORES. 
ie 

Ne 

5 

-) 

26 

5 

LT 

, 
? 

4 
& 
i 

54 

G 

e
e
e
 

wee 
ne 
c
e
e
 

ng ste 
nh?! 

So begesenetes 

ea OC 

SO 

oe i 

in 4 
O
E
 
R
e
e
 

o
O
o
 

S
e
n
t
a
 

oo 

C
o
e
n
 

t
i
o
n
s
,
 

Noe, 
ate 

" 
ty 

2
h
 

ihe 
ki 

e
e
 

tere 
wre 

mae, 
R
s
 

ae 
a 

ee 
eo 

S
S
 

B
e
e
s
 

Es 
3 

a
g
 

RS 
R
E
 

co 
c
e
 

= 
Me 

e
y
 
S
e
e
s
 

eS 
OSES 

o
e
 

BS 
ony 

3 

soeeenninont 

obi 
p
e
s
t
o
 

2 con 

Q
o
 

* 

=
n
 

a
.
 

re 
odanteennsovinentees 

fr 
é 

oe 
Rs 

Pe Vent 
Merehheiawrntd 

sieetitihtie 
bt, 

R
O
 

Veen 
ed 

State 
soared 

Set 
Sgt 

ne 
B
y
 

FRONT PANEL PCB ASSEMBLY 

i 
gage 

S
h
e
e
n
 os 

5 

S
a
 
ae 

CAE S
R
 

a
 

s -
—
*
 

C
U
R
B
E
D
 

S
h
a
e
 

o
s
 

FIGURE 8-4 

pas 
r
e
y
 

a
 

a 
c
d
 

toate 

a
e
 

E
S
E
 

a
e
 

S
e
 

“Ebert, 

nee 

owetoti 
ia 

oy 

‘ 
i 

: 
: 

sean 
e 

og 
ais 

age. 

a
:
 

a 
. 

= = 

P
e
a
y
 

4 

sete 
Co 

we 
a
a
d
 

a
 

B
R
 

PB oceceemoenee 
EE 

F 
e
e
 

Se 
S
e
 

eS 
A 

3 
S 

° 
a
 

c
r
 

8 
w
s
 

‘ 
a 
=
>
 

ia. 
S
i
t
a
 

ts 
aceahtant n

n
e
r
 
b
o
r
e
 

3 
S
 

: 
, 

O
s
 

a
 

“
7
 

a
e
 

le: 
: 

: 
Sewoert 

a 
w
e
 

a
 

W
N
 

:
 

E 
= 

3 
a
t
a
 

ae 
S
A
I
N
I
 

capigie. 
A
S
 

s 
oe 

oi 
2
s
 

2 
e
h
 

s&s 
4 

P
e
e
 

a 
e
e
 

ite 
cee 

¢
 

‘ 
ss 

bicieor 

Iperenteienel niga 

A
a
 

Sshbieentennccrnt 
panne 

ee 

set. 

See 



9| 112] 3/4] 3] e] 7 | ao $4 | 
914) | 6) 7 ini one 

ai, . bo M9 10 le 9 2 pldelow his lelelelslefeen une] cS Ll4{ | > ALARM 

+ 9 oP abcdet@ dp +9V ef oo et |. — 
U12 U1o 290 LY ORAF ; 24 

95 {22 ¢—. WEEP ERROR 
7 GEGMENT MONOLITHIC 7 GEGMENT ai 5? a —~T 

MONOLITHIC 1 —t 1 18 R2 

GENG. | O52? o { 2 9 a " ro [CHAN "81 < [ENTER] 2 [cLEaR| 97 990 Mf U2 NG | 
517) on { 2 52 | rs é — < tly, | {2{ <—— ZERO LAMP OFF 

4eNG. 2 oo ; ¢ 0 |4 [Auto zeRol'o 6 [INT aweer]o 9 [eat 56 LX Auto @&20 13. 
, ? { é 

A< GENG. 2— 19> 4 | 2 
a4 56 7 My ui AUZ ERROR g { c— A 

MEF LINE 1» (4 i) 

5 ly, ewey 6 ie 3 4 a p 

4 
2 

REF LINE 2 1 >— 4 “1k? encover oltt > —t<Xt— © | Keyeoaen 
? ANY, 3 y 

= ae pia — 27 
tat ' 

ys nnn 

A' MODE COM 19 >— AS b 2 Z (be $-<9 <— Ce 
x KBC ie 

'B' MODE COM by. ta den] YO an 6 oh | 64 | vA <7 <—— Or 

nt ar mae BG i a, 
b q | [NeUT MEMORY] WS Cee 3 

nay a 2 Leer RATIO] © a L 
J ? [CHANNEL RATIO] WS CRS D) [—— f Tt <5 <— +3V 

FEGMENTG< 4 ——» 8 > 2 ee = HAN (AN 26, 1910 412 2 = 6 
v 4 [menory] X g aN AN UA'] [OFFceT<de>V|¢o  clorreer<day Aloo [as/ov.V] oo [adjow Alba 07"? u ot 

f —? 4 ei 5 [MEM AVG 1¢2] Ss C27 4 | $ v 3 de /OW. AA} < v' 

g eS 6 cee 29 | Lait S16 ay U1> 3 ra or 
\e>— 

| OFFSET cde) V7|e-o OF —12'2 I [le Bile { ¥ é 

dp ——» (4) 7 CHAN 'S SS p V1 | FSET de> A] eo 2 [de /owv. 7] LO 9 de/ div. A Ls 0 | ; x9 16 Key Are 2 ~ , <— NOT uoed 

[_— f dam| ** waa oS —L— | Ty, eNcover ott 2 | aes 
GENOA __y 44) g , — 5 [cuesor Position oi 9[cursor position D]-S Oo gia c4alyy | 

; GENS. 2 9 { S 4 | - B1CG oe [1% | {6 <— OE 

‘a 2 GENG. 3 ? 7 a 1 [iNeuT MEMORY] Ceti Q-— 6 elKee pa {12 , 3 OA 

REF LINE | __» 4 5 | CRIZ i 
602k O! ; i | — 

[CHANNEL Ratio CRIB « 7T | | 
| REF LINE @ >5>— 4 An) { *— —12 <_— _ 3V COM 

Tarr caia4Ny  Twemory] © b Ww | 

. —> I> g [PEAK POWER] CRIS Kp 4 518 on Gt4 G27 i 
1 —_L= I 1 1 

’ 34) ; CRG WY |O| OFFGET|@-o 0 LiL sFi]¢ 2 [2] oe 2]¢ o [a] Access mem] 0 9 

— > 8 >— AN —1— 419 1 ° i aM AN? _@ 
; > ; oa =o [4] CHAN RATIO] 0 ° 7,229 [6] PEAK PoweRho 6 229 [Fp Weut] 6-5 9778 At yy ele _t 

> / mt 
—L l ~ ind & z Y24 t 1g 4 

@ 35> 4 se _t aE, F [3] INPUT MEMORY] S20 ? 19] 2éF Ratio] Lo 2 ['e'| GMOOTHING | Lo Q ['—'| REF LINE] bo 4 XZ U {4 pus  % 

4 ~ id — f ? i‘ 3 a4) sel o 50 5%6 519 ° 3 , \oKeY Els eb 3e5 
? ENCODER . p< lO <—— 

6 
4 

g9—> ; > —* ein Lele lele d 12[11| 318/2/ 912] 5 Sap mm ite {+—<'4 ¢—— PA 

Povarity Deve |—' 3 d P a oe a o£ gdp a 
—> ?>-_+—_4 Ug 

{ ‘ U { 3) C6 o7 6 KBO 

—> { >_+- 7 SEGMENT MONOLITHIC. 7 GEGNENT MONOLITHIC sen © ame an cmon” pm 022 Of 

%@ —»o>| 4] | a> 4 T T / bs 

9 —> 9 3 g 10 |4 6 10 |4 G| 1/2/49) 4) 9] 6 Gl (l2lola 516 
res 

>—_}-—4 4 8) 1] 2] 3) 4] 9] 6 , 

ft : 9 
; 2 119/10] 8] 7) 2/44 

dp S14 5 3 abode q out 44] {}13} 10] 8] 7} 2} An 

NoT useo gy 1 « 4 Ut U2 us * abedesg a aa 5 {21 <—__ OFFSET | 

—> U4 b au 7 GEGMENT DIGPLAY 7GEGMENT DIGPLAY 7 GEGMENT DIGPLAY 7 SEGMENT DIGPLAY 2 3le UI0 sla {<74e— un 2% 

i i a 9 , 3 4 6 Git 9 | ~<20 2 > tA 

{2 - | > 2 {14 6 |2 |'4 6 10 p DiePtay® {<2z2e— 4 
A »7> , | 6. 8 5 {2 | vig 5 

b 2 2 758 Z oe 
— > 4 >-++—_4 2 33 dp 6 C219 —“# [VEE 

¢ —» #6» 4 z “ | 5 CR20 —~<s INTSWEEA 

4 52>} 3 ! —_ _t” y 
@ 55> 4 TO a a oe 4 R21 r|penore] | 
f —> 10> 5 TTT ||| pone lea] | SA 4 enn 3/4] 5] 6 a7] 2] 3/4) 5/ 6 aT aT a al ele 4] $0 <1 <— Mee. com 

{ (Zibb (Lt 

Povaeity oreive '—' l 4 Atoll 171 214 419110 t 2 <17 €— OFFaeT | 
, 5 3: | go, abcd ets Who 6712) ‘Whol | 72) tliaholelalale ae WAT lis ’ 

fy» 4 > 4 U3 u & uo ae eet aeedeta on 2}e AGT | 4 <8 <— 
ue U av) Y 27-— Jv la! é 9 ISPLAY ;-< iO €—_ 

ty »6@ >— 2 7 GEGMENT DIGPLAY 7 GEGMENT DIGPLAY 7 GEGMENT DISPLAY 7 GEGMENT AISPLAY 7 GEGMENT DISPLAY z ° f 419 : ; e 

% — 39 % v © 
g | | ¢6¢ ! 4 

> 4 19 [14 ]7 > lta 3 la 7 i] dp gi 1 

$ —>1g>_4 a 24 | <5 <— 
3 43 s<26 NOT ug€éD 

dp __ 5 44) 6 > AS5EMBLY 14968 < 

5 REFERENCE DEGIGNATORS ARE 
o AseeeviatTep with Peerix A (> 

UID, U4, WI7 MM746 922 NoTé4: 

UIt, UG, Ule, UIS 59082 ~7402 |. UNLESS OTHERWIGE GPECAIEO, REGIZTORG VALUES ARE IN OHMS, 1/4 W, + 9% 
UO, uff 5082 ~ 7405 ANO CAPACITORS VALUES AGE IN MICROFARADS. ‘ 

Ut, UD, U4, UG 
DATE 

_ 
Pp 

u7, us, ug #082 - 7610 I 2-31 : a ; 

ut ue 4082 ~ 7616 | i. FRONT PANEL 
REE DESIEr. Tyre ‘ | DRAWING NO. REV 

19003 K 
- SHEET { OF 4 

8-9 



e
e
 

OG CKT GRID | CKT GRID 
! | | REF LOC | REF LOC 

, Cl F-7}Ul  B-2 
C2 H-6 | U2 B-3 

| C3 J-7|U3  C-2 
: C4 I-7 | U4 C-3 

| C5 C-6]U5  E-2 
a C6 D-6|U6  E-3 

fe ee 6 6 k eo 8 C7 —--}| U7 F-2 
, | C8 D-5]} U8  F-3 

! C9 D-5|U9 G-2 
| C10 D-6]U10 G-3 
| a Cll H-4]Ull H-2 
7 

aman C l ? = oe ome U 1 ? J _ ? 

} C13 I-4]0U13 B-4 
a C14 F-6]U14 B-4 

| as C15 D-4]u15 c-4 
: C16 E-4]0uU16 E-4 

7 | C17 F-4]|0U17 F-4 
C18 I-2]uU18 6G-4 ed C19 C-2]uU19 J-4 
C20 -=—-]|U20 C-5 

! _srrvmcccneosscel sorensennscervecnsiread ll a C Z 1 D ~ 2 U 2 1 E ~ 5 a bon C22 E-2]U22 F-5 
| | C23. F-2]u23 G-5 
| a C24. H-2 | u24 I-6 

C25 C-4]u25 J-6 | 
C26 J-2]U26 C-7 ; 
C27. J-2]0U27 E-7 
C28  F-7]U28 F-7 
C29. H-510U29 G-7 

a | C30. ~D-7 
d | C31 E-7 : 

Pe C343 C-2 

J1 C-1 | 

J2  G-2 

| Rl C-5 
R2 C-5 
R3 --- 

| R4 G-5 
| RS J-4 

R6 ~=I-2 
R7 1-2 

| R8 H-2 | RO G-5 

FIGURE 8-5 DIGITAL DISPLAY DRIVER PCB ASSEMBLY TPl  --- : 
TP2  --- 

| TP3 B-1 
| TP4 C-1 
: , / TPS £E-2 
| , TP6 £E-2 
: , TP7 E-2 



+5V C26 

+1 
eS i\ C3 26 

RS,1Keq RG, 1K 04 Voc A> [22.7 
re aaa | +4 A [286 +oV S pie! C27 vy, 

| 6 
ZS 5-2 RD Ag 22 9 > 3 1G Of is ‘ | 4, Pp _ 36lare Ag |40 4) 9 and 74113] 10 COMMON R? | AII2 

500 KHz CLK e<—— \ = 3 A A ) 
2 7 16 19 @ |? |6 {9 COLLECTOR 29 ta- (ata ap (22 U19 pla 7 24 Wi PS alle | lg gy 2 7 +15V —— 0 ves Atha py 4 Cr 6 10 Pte el yn te | doe eb saree Ao 4 0 ° PO__18) 4. DS z 2 e! IY, iA 7 6 5 L PROGRAMMABLE 7 7 Aq Date ‘ 8, | P | le 2 WE <—e 15V COM PERIPHERAL py [22 4 [2201.5 RAM 2 / - A -—_1-« d ES NIC INTERFACE Bs ai = pen 21 4D " Dz|4 2 By vig — SEGMENT 

20 2) 9, ~ L_@2) 4 2 DRIVES B2 " eat o _23/,! a1) 3 y) 6 : 
RATIO cou {TS =p + i» I By i P sl ra tal 0O. Do| > 7 AA 2 a 5 Bo “ [s/s Riwe_ WE &. ie Paik ° wht <—b : 

{Ov a LE ) 10 y mt th MK aA 2 4 Li ¢ cz Wt __7 oT 2) 314 ft ye ) ol + 4 wie i i 
6 

Z Tea c5 fey Bl +5V OIG [2 Ne (4 < dp, 
+5V = c4 oz 117 15 139|> V $2! +3V ne 2— 3300 4] ce 1% 2 +? Ito J ACSI el-~ cy [ts vie \6 3,70 8-LINE. 7 _|ig2l Puta 2 | ea ¢—— OF FSET 1) CS ch [14 z Cit DECODERS c23 | CIB ba lk“ uraa 3 _ 9 COM reset “0 Zz 19 HEX BUS DRIVeR | Of MULTIPLEXER +67 ~or be _ts JI4AK cy ¢_ OFFSET 2 pots 7 [35 ANE; 7 p24 \fE!9, 6 14 fo . 4 ble, 0 ae | Sj Ol [667 Pete b 3 <20 ¢—_-OFFSET 3 

Vv 5 + US : 3 fn pe ne L * 
2 x 2 3 2pe— , 2 6&7 MU2e8 5 1B z OFFSET 5 o9 R2 +5V ee A i 514 2 _leeal “ure 5 L ) 14! C2 6| 16 022 10K ye? 0 rp At eis 0 (C21) 3 14 [<' SENS | A 

: \|. gg fe) 0 4 Ot E3 Voc n WN 
ho t [Ot Treat MQu2A > 1 g SENS 2 ( 

370 8-LINE R{ ce CQ |+ , 2) [> 16 <— MUCTIPLERER 4.3K pep {.0 TT 
C16 —€ O 6% 7 UI A 2 < {5 ¢—. SENS 3 

BUS ENABLE 7, (7< AED 4 ut | 7 j2 6 4 e 12/9/18 [11 {12 On e¢——_ a | A My Al DG TG TH RESET Vv Qo @ G2 Gs Q ’ 1{—_—__—_# 7 {22} P uU4a 2 4% ¢ REF LINE | ? _ ey U29 Yano U 20 Vec |B Uce, U 2s me, [2 Val ce U2 may Le 6 6% Z a U4Bfy_ 19 yan) REF LINEZ 
Ag (9 <— 2 Ad (4 1 0 . 37 B-LINE OY] L714 —<itl ——— 

-_ V TIMER out L2 ® cep 4-BIT BINARY ap, [2 4-BIT BINARY maz }2 DECODERS aL ray zs? Ay —+~< X<— ary aie V COUNTER COUNTER a RucTiPLexeR |) 2 = ize pete 2 —<1F <——MODE COM } A2 do WA —S yar 7Pa sl | € 0 eND - L Cb 10 5 10 5 E> 6b4 _ | ! DUAL 5 5 SE +9V +5V > 6 Es ee PERIPHERAL 

0 : as Hie 3 / é V9A I. 15 | 
7 zai oP 2 4 667 <4 <—_MI6G COM V {__aa { pl ot Muze fe-4 LL +5 0 piso 6&7 3 é__OFFSET { ) 

*0 ° z 6&7 USAT, _15 ctlg g_OF FSET 2 
oe a C17 : (e275 __8 _e {4g > 
0.1 a Kee ~ he 

AY > Ol [6é7 es 5 | {0 ¢___OFFSET 3 
7 

a VL | 6|—- cota ASSEMBLY 14950 WN Q Let use, 2 4< 6 <___OFFSET 4 RD kK V 2 ro 12 o>} REFERENCE DESIGNATORS ARE 3 To B-LINE 72 6671 [PUIOA 5 , y l OFFSET S 
=a L 2 A a RD Ce 9 ABBREVIATED WITH PREFIX A 4 DECODERS é 647 UA P a < a i—< 4 WR 

MULTIPLEXER ak SENS 
J U 24 16 tf e— ee an Lie omer is ct fs 7 = a ic or teza| Kua [e+ ° I 0 2 Ao oh ae, a 2 {Ol 16671 Du7A g | ¢ "9g ___SENs 2 Ao —~<21 co 2 E 5 )old_9 4 _[re2l “usar  |s ty PROGRAMMABLE 18 

\ 4b 4 3 1< 7¢ SENS 3 | PERIPHERAL Bo , 
2 Ut7 3hl2 2 wh ais ra UloB | To D 7 INTERFACE By 20 } za 2 32 2 3 162} Pyetoe 2 ¢____ REF UNE { 

7 ¢ ey 22 [a 
x ‘Pat 2 1éz|  u7en. ls eke _ReruNe 2 De 1 «22 ¢ 4 D 2 Oo t{y obs 0 41522) 3 “Lat <8 <— 

; 7 Ay P22 
[0 1 for 1éz] Pues % Os —| «AA ¢ 3 De Ag pO_6 a : +> 9 <—— MODE COM | Da — ay ¢_4 D5 As p23 0 ($2 use, 3 tb ¢__n/e 3 3) A B 

8 san oner! i 2 Ba ‘7 s—— V pa pf cdg 2 Se con 4 <I Svcom Di —4+-<ce 1 Do nila of al b 4 | V +6V Lx 564 9V 0 RESET F Do Te" — . 7 35 U23A - 4 
5 ay 2 ; , < < |! «— A 

B | { U26B) — — omm - 
KEYBOARD INT —_<« Be 6 (ro2 ae ® ae | . 

\ < © ; 7A a 
CLR an 4<— D 

SWEEP ERROR {4 ¢— 
{2 #9V { | I A | ‘ 7 13 Ju270}1! - | : [<7 <— PAY 

P 

fv OE 
ZERO 

9 <—_ { LAMP OFF 4 | AIS2 | Fg FFT AL l2 > I DA mee 
U26A <P — SWEEP ERROR___5 2251 2 3 io < 6<¢— 0&2 | 2(U2764 U270|4- Tal di vit A 

>> Ig BiG ¢ <14 €__ DA ALARM 2 
| CLR 

gig 0E3 ae t : SS a et bey N/c tet 
i | | 

DS3611N VS +5V _ _. . _ U19 MOM 6810 U27 74L608N NoTés: CONNECTION DIAGRAM hal, ¢— 14 679 (4 57° {4 a 14 | C32 UIS 74LS365N U26, U2B 74.LS74N {, UNLESS OTHERWISE SPECIFIED, RESISTORS VALUES | =~ a ~ | U238 .Of U15, UI, UI7, U29 TALS 1DBN U24, U295 B255A ARE IN OHMS, + 5%, 1/4W AND CAPACITORS VALUES 7 7 7 7 ARE IN KICROFARADS. Tenis PACIFIC MEASUREMENTS IN 
SV COM L Vil, VIZ CA 3082 U2 FALSOIN > meMS SV REMENTS INCORPORATED U1, U2, U3, U4, UG, U6, U2t, U22 74L593N 

: U7, UB, U9, U0, UI3, UI4. | OS BENIN 
DIGITAL DISPLAY DRIVER , U20 ‘LM 955 ON 

: . DRAWING NO. i Z REF. DESIG TYPE REF DESIG TYPE A et) vi an 40% A A 
. SHEET a, 

8-15. 



CKT GRID | CKT GRID] CKT GRID 
-REF LOC | REF LOC | REF Loe 

| 
CKT GRID 

| | | REF LOC 

‘ 

‘ 

e
r
a
n
 

es
 

te
tt
at
et
 

tat
e! 

C
R
R
E
R
R
R
A
N
 

ee
ht
at
at
et
et
eh
at
at
at
et
at
at
et
et
et
e’
 

arene 

a
t
a
t
e
t
a
t
 

ee
 
e
e
e
 

el
e 
e
e
e
 

ate
tat

e 
ee 

tee
, 

st
al

ai
gd

ag
e 

et
at

er
et

at
et

et
ee

ra
ty

te
 

«o
te
 

+ 

a
P
a
t
e
t
i
t
e
t
a
t
e
 

gest 
. 

o
e
 

e
r
e
d
 

a
e
 
b
a
s
,
 

Be
n)
 

-, 
*, 

Ht
at
et
at
te
te
at
et
e 

eh
ta

te
te

to
ta

te
l 

O
t
a
 

gt
at

et
et

 
e
y
 

Me
ta

ll
, 

™s
, 

ae
 

Pe
s 

- 

ta
te

re
te

re
te

re
te

rs
 

ar
at

e 
et

at
et

e cs 

ta
ta

ta
ta

ta
te

ta
te

te
ta

ry
’ 

se 
- 

t
e
t
 

at
at
y 

ve
rs
e,
 

So
e!

 

Seen 
relate, 

OL 

“p 
pt

e 
e
e
s
 

 o
ta
ta
ta
te
ta
t 
a
t
t
e
 

dl
e 

at
en
e 

“s 
fe
t 

SES 
et 

cecatatecete eee 
Sn 

os 

Ja
te
ca
te
: 

es 

ant - 
et eteheteee 

aes 
Sen 

ate! 
on 

. 
ee tate eiefetetete! stata 

rate 

‘ 

e
e
 
e
e
 ee
 
N
e
 

eee 

Secon ssthnachasn shamed cc ees z 
oun” geaaeenncna oe Scrivener rence 

2 wor A ap anen caghatetatehetetetntetet ante nhatatecetat acne oe SeaeeieeS 4 : 

ses 
space een fare s tatetetaate’s Bee 

ees retaatatehetetecesesietcr gt 

pa
re

 

ea
te
ri
es
 

LO
SE
 

ne
a 

eete
 

ae
en
at
et
e 

es
 

sa
 

or
 

cs 

i ES 
sae 

eaten ee 
sacs 5 

setatotetetate pest 

a 

pa es 

7 

BER tit, “Sewanee 
eae eeenen Sate 

$ 
% raat 
Wavenee 

‘ 

eetate 
State 
ee 

ene ae 
ee “ 
one 

4 atin 
2 

fe 
“a 

*, ee acetetaretener 
moatitotetanareteeete scsete 

tetatatotets te! espe 
en 

"et 

et
et
at
et
at
et
 

et 
et

et
 h

ah
ah

ah
a!

 

ans 
- 

SS 

terse tata 
sees 

ate erate! "atatetet 
te 

raat! 

SSese 
te aintsnatan we 
ae Seana 

_ titatetatet feterereaentene = 
fee oe 5 aetcteete SESS ee 

” Sos eens 
Sarecreaeh tyes! 

FIGURE 8-6 DIGITAL DISPLAY AND CALIBRATION PCB ASSEMBLY 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
Cll 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 
C40 
C41 
C42 

C43 

C44 

C45 

C46 

C47 

C48 

C49 

C50 

Col 

C52 

C53 

t
o
i
 

1 

BR
O 
N
F
 

m
e
w
 

w
o
 

! O
V
W
 

DO
 

r
o
b
o
w
.
 

W
h
 W

w 
|
 

t
o
d
 

D
O
N
 

& 
WG

 
| 

W
E
 
O
N
Y
 

P
w
 

1 
4 

) 
|
 

e
n
e
 

a 
a 

A
 

a 
| 

S
N
D
N
D
D
U
N
M
N
U
M
N
D
D
H
D
A
A
H
H
H
A
D
A
M
N
N
I
N
N
A
A
A
A
N
N
A
N
A
 A
 

CRI 
CR2 
CR3 
CR4 
CRS 
CR6 
CR7 
CR8& 

| 
U
A
B
 

R
A
 

A 
W
w
W
 

e
e
 

ol
 

e
s
 

es
ii
ss
ii
ns
 

I 

Jl F-1 
J2 Hel 
J3 J-7 
J4  --- 
JS --- 

J7 -~—- 
J8 ~-~ 
J9 -—- 
J10 ~—--- 
J11 --- 
J12 -~- 
J13  H-6 

Ql s«J-6 
Q2 H-S 
Q3 ss «J-5 

Rl 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

RI 

R10 -- 

R11 ~~ 

R12 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

C
O
M
P
 

F
r
a
n
w
 

>
 

t 
4 

FP
 

DN
 
W
N
W
 

PD
 

B
P
W
 

W
G
 

1 
r
r
 

es
 

1 
4 

PP
 
PO
O 

W
W
 

W
D
 

Bb
 

{ 1 1 
} 

R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 
R60 
Rol 
R62 
R63 
R64 
R65 
R66 
R67 
R68 
R69 
R70 
R71 
R72 
R73 
R74 
R75 
R76 

} 
) 

N
N
W
W
s
S
 

P
o
s
 

fo
 

4 
4 

4 
} 

} 
4 

| 
1 

N
O
 

n
N
U
T
M
 
O
O
O
 

w
w
 
w
o
w
 

a 
1 

} 
N
 

&
 

1 
PT
 
E
P
O
 PE
 

W
o
n
k
 

PB 
YH
 

} 
{ 

a
.
 

} 
N
A
A
 
U
M
W
 

UY
 

; 
T
P
P
 

P 
S
a
 

1 
o
r
 

t
e
 

1 
) 

W
I
N
 

M
N
O
 
N
W
O
 
Ww
 

O
a
n
 

1
4
 

4 | 
1 

(
o
4
 

i F
e
o
o
o
m
m
:
 

N
O
W
N
W
e
E
 

wo
 
B
M
 

o
H
 

{ 
4 

u
f
 

i 
1 
o
e
 

B
r
m
o
w
m
 

{ 
{ 

{ 

R78 
R79 
R80 
R81 
R82 
R83 
R84 
R85 
R86 
R87 
R88 
R89 
R90 

TP1 

TP2 

TP3 

TP4 

TP5 

TP6 

TP7 

TP8 

TP9 

Ul 

U2 

U3 

U4 

US 

U6 

U7 

U8 

Ug 

U1O 

ULI 

U12 

U13 

U14 

ULS 

U16 

r
o
r
 

D
N
O
N
W
 

H
M
I
 
I
N
U
O
H
D
O
 

ww
 

| 
! 

1 
P
o
m
s
 

(0
D 

es
 

i 
ee

 
N
e
 

l
e
 

I 
J 

P
o
t
 

ot 
e
e
 

i
s
 

a
)
 

| 
w
m
A
R
P
L
H
L
 

LH
L 
D
P
A
 

LH
L 

LH
 

LP
 

{ 
, 

4 
| 

N
N
 

DN
 

No
 
w
W
N
 

’ 

l 
W
I
N
D
 
N
D
U
N
 

D
D
 

WW
 

DY
 

Q
i
n
 

o
w
 
S
a
a
d
 

d
i
n
o
 
w
e
 

| 7 R20 
| R21 1 W

S
S
 

GS
 
e
e
 

a
u
u
w
p
 p
w 

R77 i 
m
s
 

bt
 
B
W
 R
o 



+5 RIS 5 
O14 

} 04 w 

+5V Cle 
R29 } e 

3 m bas (ope { a 15] 6 
2 El 7 A244 . . RATIO 2} ‘Po {O} ANALOG IN Bal2? 

| 4 | \ 
a oe SR ad ce 2322 i, 7 Afy <a <— g XTA_L- ° ’T™ Bal2t 

{ : 2 S g 

10 (oe 5 {% 
4( TanaLog COM a4 20 

T < 14 
| | wv | 

3 

— +19VANA— 69 LAMP TEST | 3 y—é {<5 &—e4 Rig | oR (0% 04427 $p2 L ww vo | ee! ° 161 A-2 our 02|2¢ p US ept 
gz th —— sc sa, [ f- "40 ~ OU A/D converter —* 

Doaa. 24 25 V oueour 10, | roar mt. 59 AAP = t<iz¢—d a6 (2) {2 
i 3 | RI 2 O/A CONVERTER ee eee zz uN 4 6 UI5B 2 Ww | r< e — © Bo 

[A OFFSET TRIM] 100K £6V Ke BUF int? pS rer cac2 2 & pot [2 tt Ag, 7 j-< 4¢—b a 
{4 Pint COMP IN ‘ + 

<— ~ 
G12 | 5 se 5| use sl AN 6 <7 a y, x e oT o 7] ft OE a come. out {2 4 

Li4 OP 
U2ZA [ 444 wir. out 

45V 14. <—— _) “le | Ss 3 1 $ 
w) 
“2 

RIOA eae —19V 
Ue | 10k cis Rie 2 > 2 {19 ENG 3 2 | on o1 47 

19 >is <ipe—'4') as a CURSOR PIP <2 ya ® 
ut lve <9 <—'3' La SL | Lipbet 
‘ a {@¢ ‘2! Le UISA 

VI = 

moore cet < y < u6 
; a tol t>— I <{e if sXe) veer 
49 "N 

4.7K { 7 : | fr u7B asa Yy | £3 <— '_' POLARITY v | ‘ ~ ORIVE TO +10V REF 4 410 *? 9 120 aos. FRONT | R _| 274. 2%], } PANEL / 
2p 2 “pa | 125 KHz CLIK On 2 Ww | ? Reve \ \ (6) , 4 U9A U9B nev Ae 2 __AAy | t<'1¢e—g ale Uy & 247 ese 16 | , {t_ Aa, i, +< 1o¢— f y OLR CLR J 47 3} Aue test 4 14 | ; |, . 5 

Ale 2 4o| : as W7 lp U 19 epi / vz 
—o.| o— 1.0K | 2 4] ef 0.1 {2 | 41 CécoverR dp! 

on ij 622 10 AuaLoce 1 “4122 | Ug PRIVER Chait Be 1% | > bE RATIO ‘a | 164° do ay bb 2 _Ap,—__+ <12e—a 4 
ad 

7 ’ Bb 21 
= 

q (1b ANALOG COM 3b, 20 | jo 2 AN 3 L@ <—. (or So 1 : NN | ASR? Ante <4<—b | ™ 
ot de 

qT 

‘ 47 10% 16] A_2 our rie 5 | _le i a - 
RATIO COM by - 02126 6 AN 7 <— / ( % at je ure 09 28 12 ____ | | D Z : — fo gp | se guarse otk = eer |, 

‘ U4 8 leer cae 
= | C2i_ | 

U4 | ig) J 2 
1.0 + BUF IN {2 o DIREF CAP LZ 

16 +> ! 4 }-<<15 £ 17) od x +!5V +t. R< oY INT IN LOMP_IN 
3| Mm Iz | ving ‘4! We a 

—i9V é +15V D/A CONVERTER 
6 Kew A > 9 13! x, Ne) cz0_[¢ Lc! R40 COMP OUT 

T< 9 <— DO2 
| 10 -\ gr t.o 100K B OFFSET TRI INT OUT 

al KA (2 1 ¢@ 2" rg 
sy titre ~15V <7 1-1 46 | —+< — Si { COM 

L Oo e< t pba 2 t< P ead © 5 : | 
ST 

, 

12 Usd A CURSOR BLANK |. F< [rel 
“kee, 

a) , 7 _ <dé€ — POLARIT 
B CURSOR BLANK 7¢€ 

one ec 556, Ec 14 AV <3 DRIVE To 

B CURZOR BLANK 

680p P R67 
FRONT |(— el 150 +15V-——@ 

I 
PANEL // 

tes R74 200 , 
49.9 A1s4 <x [Te9] O C43 

° 
i4e ~+< \a7PF 

Ww ; LFILTER INPUT 
R27 - MPA 2900 <3 & 
70 , 

A213 | vy 
+2.7V |_¢ CAL OUTPUT 

{mW 
Rel 50 MHZ 
ber a6 

G R78 

° \OOpF 
Z 

TN 

ule Al He ASSEMBLY 149523 +5V GN7aLSOEN UNLESS OTHERWISE SPECIFIED, 
ve S 1, RESISTORS VALUES ARE IN OHMS, 5%, 1/4W 
vit ICL BO9ZA 2. CAPACITORS VALUES ARE IN MICROFARADS REFERENCE DESIGNATORS ARE ABBREVIATED 
Ug GN74-L974N % DIODES ARE IN4I48 WITH PREFIX A2 
U7, US CA 3083 4. v7 {SV COM, 

Ué, UI4 CA 3082 

-TORAWN DATE 
: 

PS INCORPORATED 
UG, UID OM 74.47 AN 

TEN 12.17.80 RPM PACIFIC MEASUREMENTS j 
Ei . 

U4, UI2 10L. 7103 CD) 
TS \Wotnkamo 4-2-81 a 6098 be | DISPLAY & CALIBRATION BD __ U2 04 101C$ 

DRAWING HO. 4 5 | REY 
Ut, UO TL 064 ON po 49 4 € 

” amy 

ET OF 
REF. DESIG TYPa 

Sie 
8-13 



A
e
 

Se e
a
d
 a

th
 

CKT GRID 

REF LOC 

CKT GRID 

REF LOC 

CKT GRID 
REF LOC 

CKT GRID 
REF LOC 

ce
re
 

ng
 

ae 
me
d 

ate" 

ceatnentetot 

See sooth 
Sieh 

tieetatete, 
steletere 
Eo 
: 

P
T
E
T
 

fe
y,
 

eeteleleleleatetteten 
0 ote 

< 

eta
tes

eat
, 

ee
 

nN
: 

: “ 
tef

e 
fe 

resepeotatatananet 
eaters sea 

re 
rater emasontseet, 

* atenatateceeagl ta taee, statcatetetoaceensan = celonearetarctareceateeatatet 

siegeneeesaeeessrsteeeertetereeeene
e sratatatetenetenes 

ctatatatecete te atntatenenen’ ratanatatatatearecse estat at 
rasahaseretngeseetetses 

ntatataterensetstat 
< 

ones 
atatatenn ss 

ratatarmat 

retire 
seoneaeteeerenne seats 

niet 
celeteceeniattetetene eecelonectntatetenents at 

esecraretaretareren 
cosehataretenenetereaestette 
macnn 

nes econ 
% estate ee 
cectotatoterenetereaton 
ssretecerentetonetanntonenteontitatetete 
stateaecnanaceteetanenonereeteetat ste ereteneyeanetatetenerenenteceeataeat 

roteseuttatetetosnnat netelnatatatatetetesenyratstet sesttaterete eee 
: nate 

pee aratatanenee,®, 
nrarearattetateretenenerea 

oe Sas Sabet 
eee setestetiesnceeteaseeeteeteans 
See ersteanetanetettenet 
meotenntrrreneretntonesterereseeeee ts 

kanes es eee 
Shrieeanntaere oes 

cee ee 

ate’ a ve a oranane 
3 : 
ecnatatareteleneatetatal 

Serna anes 
sonnet enn 

oanatctavettonerestanetetataterota 
seariteeeesreteeneeeaes 5 oe 

atatete 
tarot are a Panes atstatonnter vores a yeatattetatonetetatgtstetete natetetenetererty sherman eratreonetenn 

- seleteiectgtarotatenrnenstrnastetatanstorete 
eerenetasee eteteceseseseetoseteteleetenientetetetate 

eeatatete coceanyreertansyrieeanenste 
aatateneronerte S itatetarstnnstet 
otesonnasstatterctoretertatetan necetere tetetarete ceseieate - * * eet * ae - 

¥ tS 

"ate tae retees = siathnccetbtiertetets 
shennan eee 

Ma watavaraterssY, mec tattevatenarererts ts! tera tes eet 

aceetamatetett recerecs®, restatatatarecatareser sete’, 

stot afatatevereeeltatateteratonotertctatetatete : > enatattotne oan 
ceesnectacarane ecelestatatenecanmnesteenesnetete iotanelen ecesgelncestetetetsteneatitate 

*, rears nas e oe eeoeg 
oe 

"atarere, "are vares arenes 
stone, 

cornea 
me tatotatnre ter 

SSS 
.: “ monet 

Se SNS 
ee ata tatatiatnnacenleehy tah, rane ei atatenaneree 

Scare 
soreness 

serscetettaneteeneeeees 
Sue scratate oa? 

Ss 
Sree 

ercetantetecoseane 
eceaecesseeeeenee 

“es meee 
ocslnatutetonereeete 

erastateteest * 

set
 
at
et
et
et
et
ey
 

<i 
me 

_ 

a o 
“ 

nsatatetetnenertctatatets 
sortiasnreteetnetn 

vatetateterateenencbsnee,t, 

main tineeteretees 
ccotatereneectrtatetstorsterents 

. ssoauietetetenerteeenaaees 
ecransccnnsenetotehetenesteceseteneereeeeeenn S80 
srtatebasecene Sus 

sreetateentietee 
hentai 

aalasnencentatetarstaneeteeerat naar seers 
ae cecelarmetetateconsensertetatstate statnterotecnsatatatatatareratertecetatete Taran 

ecararererensanetansteeteneeestatne etenenenenenttreaneean 
ratetanecensstyets atatatorerenares tatty tatatetenacer! 

rectatatetarenerseyetrar’y rat atatater on, recat, ‘neni 
oe cagtatetatatahersetitctscatythataraterarerte! 

= tanto optatatatarerereney thet ane racernceseatientatetonetetentceeatete aoatetonerenerecnatetatetetanetenesmeteastatareteeste 
ata Sone ssnetatenerens, 

et 
ate! a ss watarens averse 

Pctaneteneaee 
ceatabetoen 
raters 

ate’ o % : esc etetotatece coaceatatacataneneat ecectaretatsteneney ecratatoteretennaty 

5 pe 
"7,

 
ion

et os
 Ne 

‘anerets! ratateretere, 

2 
eee rare , rates, csaateaeseneseeaennetateeatenneetneceeeenanetenereenen 2 cerouteectntetonetecettenehrtenetatstenniee 

setae 
: 

coletastacetanatoneteseneseatatets oconrstetaterenentenst tenet 
rahetareresin 

tatatonae®. 

acest, 
retatete. nestete 

sceneanaettenetannasesaee aiaracetate caste! 

ote rater NN 
renter starenntesen 
~ re ote 

_ 
Sai 

ratateceytytete! 
ceeeatatatptetanes 

‘etetetenn, 

a 

5 

eeesttetetetererneess 
eee 

ser 
s - 

rtenenenmetcnatgte! ratetetacereset, 
secestatatee “ 

steteratay on 
Se wt, re sersoovtotnnet oceania nat eatotatetntes 

Sonnet otenastananatavotatinsnonttotatetetataneteenat 
eectatetaces enetatagesrbatetateneneteeatrtsnanetesegen 

te 
natesvetatecerenentate cscrgtatetetenenenertanae 
in ace ee oe ecretatenateretonts 

as 

et 

stata tatat ata 
oracennatatatetereratermetytytshatetatararartstrtetahct aratatatatarorerarsitatgtctnsenmeren 

erataratatacerestytateh 

caetareress, 
"are reteteterernress 

retataterntesest, 

acca 
oteteesasaes 

esaceoratatatatate relece, afavatey latatorenarerectetaa%etaMs etntatereranereseaag® 
votete aiiatetatenatere ratereserery 

ae 

. tetera secratatete eS manana Re eR ECR RNS 

- 
‘arene 
vatatetace! 

letatetelaes 

cectatet 

svotece, 
naires 
. 
vata 

ans tata 
ee = 

senees etaneeete ore etetacete cestotatatenereenat 
rane! 

eatet 

ovarerene tan 
vretenetecey ee 

stetates 
a ratat 

ee : 

‘aerene! & atatatats, raretene raters atatatnnaranantats ts Saas 
eatetetaterennrests 

oe 

satan, heen 
ines ssn 
oatetuteemete’, : 

Setetete 
. 

ees tatetatate nea 

nertataten cestatertneee 
pontine saterateteneieen 
octatetateteneeene 

saan 

or 

Soon peanecsenaa 
Sooo 
scenes 

sechataatabeneteneaeetroreyt 
neatatateenereetaeonenatetatenete cele, te 3 

attocenectatetahaterstennr 2, tata ont xe 
octoneatctnetenesennseaneee> & 9 ener Stapist ‘atetereroceee erelaaretatateteretelean 

eateecich, ee Sinaia, oe eens sheen 
ceeesrceetanenenenneenseey eteeeeeentatetn.e atiteatenstereleanctes etsnsuteteoneneten 

enetenireeien Se ee cara eieeneeees 
poeteanetatanstaneeeeeteeronetoeeetetaneneneetotiemetteeeeeeene 

sae 
Paonia, 

ae eatalecetencarsteteneerereensteers 
ann event, sates nets s ata 
netenactntatetatat 

ee 
Tees, sosee I 

eee 

sine 
rat orarentatyt at 

iy 

rat 
care 
tatateterene istatecereee, 

1 

afer 

ratenarereet sta", 
ratetnvetatecestss, Scereatahattate 

cectntatetonene arecace 
rater 
rotatetases 

eee ne eatetetere 
oie 
Ss 

2 Se 

ee eeatetitateteters 
cecesearatatete esstatanetecetearreanate sictete 

resseeceeennenenetertienteeeneeeietet 
ete ontasratonacertantanetetateeateten 

ctatetotecerenty® atetacernes ttt 
ete 

eocecicscerecseteneastite 

raietetanerenereseyte! 
eoeseceatatatotenaconestonnnetetetetnne rites sravatereaengtatctataratereneen eee 

eraceshhgtatenanetaseestgteleghgtatenat et In eevatatanarerere sheets atta 
ens rater etre tetet sreraettagtat tet 

coatatatatensteteries aes, ey 

eesratetseteeneertiee 
atanetateternranneren 

s ae 
rat ete *, ceceuiatatatatarenenenmet' rereaeatatabetotansrenmreetreaeat notaececteretaretesteentemstaet ereanetsratetattarstonenestatrtatetaten eatatetesesroratattetat lesatetereenenstetntetetnerten woletnetsectstatctatoreteenrtyrrtare eecestarert raiateletatenaeatdtntaterenesennreatanetonetteteeerts 

Ss Pisatctatetetocnitotatctonaneierenmtehaneieteneierees Sree Sapete “Sieteteeeteeecateteres neitetetereses 

cracetee, LEE teserecee 
s oe 

., staneranns®, ule, 

ete oe ecedeneatanesecetetrreeereeteerte 
eroratetaneeeeets cstetanetatet 

RG 
ne vatatenatasenereae 

aeetatetetereteneieae 
ereaictatee 

ot et oleatataterenege 
RS 

ereatetateteaeee 
Sereseneaeytatcnsnee eee 

eS 
saecnceneseehs 

e 
onset 

socessteneatossteteeetente 
* ratane 

5 
D0 

S
t
e
t
e
t
 

et 
ot
er
en
s 

a
s
 

st 
ate 
~ 

5 rat me! 

pectin 
i atataterara cunt, eet Bie Se 

atatateterenarncte, iterate 
eee 

SS 

= va 
ete Senses methine pias Soeeencn 

oe 

referee 
naan -, 
Oe Sta 

soon 

eceanetatatenreen 
a tatatetateceteaet Ss ean etere elena 

ureters eye acteanatete 

cecelterateteres 
oieconeateteteneae 

acesetratoneanteee artes 

Se ae 

_ 

et a. ata tee 

rete) eit tatatetetetetel 

ooo ee tatate 

ratetateta, ROR 

atatete ane et as 

Pata" 
On Pot tatetateta’ nee aoatetatetanegecese 

retavatans’ atatatatarwranees she ®) ‘on eaaetbcagedeatatatatetaneteceanstenthatetetate . aN a 

rn
 ee
te
ss
nc
ha
 

cer
tas

eta
tet

 
ct

at
at

at
et

en
es

e 
coa

ede
ate

te 
ara

ter
eta

re 
cea

tet
ato

enl
e 

ote
! 

es 

ten 
> cereal 

aa 
See 

eee 
See 

teats” sree rates ~ neue 

accesses 
terete 

aw 

toe ne 
ecaatatateta Sota 

ne, en 

oe 
tat 

neater Screener ctetatenetere Se 
: 

Seen 
ees 
= 

ee cote 
sacctatarenn . 

: 
arene! 

ie 
oe 

satatatatee, ra 
es 

atatatarareametatatet ratetatetoceveneaeys 
ereleseattttanetere tutetenesennsteteteh 
statotatorsninesteteyt ahetevateces*st 

erarare, tere 
Se, 
sae 

ae 

SRD 

sree ae 
_ 

% 
Sees Seen & 
Panes 

aseteseeasattatvtetet Se 

scat 
ves 

ate ratetavacere aba, 
res eaectatatetete rnrereresta tater 

rane 

ea 
tp 

N eS materentce tte 

os 

S ratatent cacnsttatanerete 

% 

ne 
enete 
sree me eeerestanetetere 

poiotrtoternetanes 
eeerececratacatete cecentatstonstene ecocentatetanonenaes 

ietatatataretere ee .%, ‘a, etaednsnanatotateteteeeeeanetete 
soseteternsssnstaneneneretete 

coetatete 
eters, 

sacocrancnctnesteteneneteerennetat 

‘statarere, ‘en 

saeatentene 
Soiree 

S te state rtetocatarests tanaen nantes ane 
cececeatetetatnretse aenates 

oe 
cectntanstenens scetate 

om 
“ 

it = 
eran 
aes 

eee 
‘at atenarereg 

es 
os 

Seeeetarneenenee 
Seer arenes oe 

Satan 

staat cestatat seatetetee eae oabatetonsaae 
cocratat aren etecets 

reatetete 

es 

ae 

= satefaterarere oaterorarene 

‘ewovaest, etalatetereen 
5 

< 
‘anes varere, See baer 

ie 
Seer 

nceatatatenatarecet eg? 
me hata te ed 

atete. 
mS 

‘aSacens 

x 

sec
tat

e 
cec

e 
et ep 

on 

os
 

cn es 

ee 
Se eteteteee 
seers 

ececeseetaneteae e! os 

sa
re
es
 

tat
e 

ee
 

s
e
a
t
e
r
 

cer
sie

ete
tet

ete
 

: 

8-14 

FIGURE 8-7 REFERENCE CHANNEL PREAMP LOG PCB ASSEMBLY 
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FIGURE 8-10 B CHANNEL MEMORY PCB ASSEMBLY 
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Model 1038-N1i0 

CIRCUIT remy CIRCUIT remy 

REFERENCE| PART NO. DESCRIPTION | circu PART NO. DESCRIPTION 

CHASSIS ASSEMBLY-14719 AlC25° 10000-11 Ceramic .0O1LF +20% 100V 

A1C26 10787-2 Tantalum 12uF 420% 20V 
Al 14950 Digital Display Driver PCB Assy A1C27 10000-11 Ceramic .O01uF £20% 100V 
A2 14953 Digital Display/Calibrator PCBAssy § A1C28 10000-4 Ceramic .001UF +20% 1000V 
A3 15834 Input Preamp §& Log PCB Assy A1C29 10000-11 Ceramic .Ol1uF +20% 1OOV 

A4 15834 Input Preamp § Log PCB Assy A1C30 10000-11 Ceramic .O1uUF +20% 100V 
A5 15227 Ref Channel Preamp § Log PCB Assy A1c31 10000-11 Ceramic .O1uF +20% 100V 
A6 14879 'A’ Channel Memory PCB Assy AlC32 10000-11 | Ceramic .01uF *20% 100V 
A7 14887 'B' Channel Memory PCB Assy A1C33 11501-2 Ceramic 0.1uF £20% 50V 
A8 15187 Horizontal § Cursor PCB Assy 
AQ 15330 CRT Display Driver PCB Assy 
A10 15330 CRT Display Driver PCB Assy AlJ1 14514-1 Post .025 Square 
All 14963 CPU PCB Assy AlJ2 14514-1 Post .025 Square 
Al2 15005 Interconnect PCB Assy A1J3 14320-2 Test Jack 
Al3 14968 Front Panel PCB Assy AlJ4 14320-2 Test Jack 
Al4 15023 Horizontal Finger PCB Assy A1J5 14320-2 Test Jack 
Al5 | 15064 "A' Channel Finger PCB Assy A1J6 14320-2 Test Jack 

AlJ7 14320-2 Test Jack 

Cl 11501-2 Ceramic O.1pF +20% SOV 

C2 11501-2 Ceramic O.1uF +£20% SOV A1R1 10013-81 |Carbon Film 4.3KQ +5% 1/4W 

C3 11501-~2 Ceramic O.1uF +20% Sov A1R2 10013-37 Carbon Film 10KQ +£5% 1/4W 

AIR3 J -=+----- Not Used 

A1R4 10013-31 Carbon Film 3.3KQ +5% 1/4W 
J3 13257 Audio 7 Pin AIRS 15098-1 Network 1K +2% 125mW 

J4 13257 Audio 7 Pin A1LR6 15098-1 Network 1K +2% 125mW 

J5 13257 Audio 7 Pin A1R7 14881-3 Network 332 £2% 125mW 

ALR8 14881-3 Network 332 +2% 125mW 
ALRS 10013-31 Carbon Film 3.3K +5% 1/4W 

Rl 11676-1 Variable 100KQ +20% 1/2W 

R2 11676-1 Variable 100KQ +20% 1/2W 

AlUI1 15101 DS3611N 

Al1U2 15101 DS3611N 

W1 15129 Cable Assy A1U3 15101 DS3611N 

W2 15130 Cable Assy AlU4 15101 DS3611N 

W3 15165 Cable Assy AlUS 15101 DS3611N 

W4 15166 Cable Assy AlU6 15101 DS3611N 

WS 15156 Cable Assy A1U7 15101 DS3611N 

W6 15157 Cable Assy A1U8 15101 DS3611N 

W7 15132 Cable Assy A1LUS 15101 DS3611N 

ws 13289 RF Cable Assy A1U10 15101 DS3611N 

AlU11 15100 CA3082 

AlU12 15100 CA3082 

A1U13 15101 DS3611N 
DIGITAL DISPLAY DRIVER A1U14 15101 DS3611N 

PC BOARD ASSEMBLY-14950 A1U15 13470-44 |SN74LS138N 
AlU16 13470-44 SN74LS138N 

AlCl 10787-2 Tantalum 12uF +20% 20V A1U17 13470-44 SN74LS138N 

A1C2 10000-11 |Ceramic .O1LF +20% 100V A1U18 13470-42 SN74LS365N 

A1C3 11501-2 Ceramic 0.luF +20% 50V A1U19 15175 MCM6810P 

Alc4 11501-2 Ceramic Q.1uF +20% SOV A1U20 13871 LMSS5CN 

AlcS 10000-8 Ceramic .022uF +20% SOOV Al1U21 13470-48 SN74LS93N 

A1lC6 10000-11 |Ceramic .O1luF +20% 100V A1U22 13470-48 SN74LS93N 

AlC7 | ~------- Not Used A1U23 13470-2 SN74LSO1N 
A1C8 11501-2 Ceramic 0.1uF +20% 50V A1U24 14641 8255A 

Alc9 10787-11 |Tantalum 1.0uF 420% 35V A1U25 14641 8255A 

A1iC10 10000-11 |Ceramic .O1uF 420% 100V A1U26 13470-13 SN74LS74N 

A1CI11 10000-11 |Ceramic .01,F +20% 100V A1U27 13470-5 SN74LS08N 

AlC12 | -------- Not Used A1U28 13470-13 |SN74LS74N 
Al1C13 11501-2 Ceramic 0.1uF 420% 50V A1U29 13470-44 SN74LS138N 

Alcl14 10000-11 |Ceramic .O1uF +20% 100V 

A1C15 11501-2 Ceramic 0.1uF +20% SOV 

A1C16 11501-2 Ceramic 0.1uF +20% SOV 

A1C17 11501-2 |Ceramic 0.1pF +20%  50V DISPLAY/CALIBRATOR 
A1C18 10000-11 |Ceramic .01uF +20% 100V PC BOARD ASSEMBLY-14953 
A1C19 10000-11 |Ceramic .01uF +20% 100V A2C1 10000-4 Ceramic .OO1LF +20% 1000V 
AlC20 | ~------- Not Used A2C2 10000-11 Ceramic -OluF +20% 100V 
AlC21 10000-11 |Ceramic .O01uF +20% 100V A2C3 10000-11 Ceramic .O1yF +20% 100V 

A1C22 10000-11 {Ceramic .01uF +20% 100V A2C4 10000-4 Ceramic .001uF +20% 1000V 
ATC23 10000-11 [Ceramic .01,F 20% lO00V A2C5 13979-1 Polycarbonate 1.0uF +10% 200V 
A1C24 1O000-11 |Ceramic .O1UF +20% 100V A2C6 11501~-2 Ceramic O.1uF +20% SOV 
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Model 1038-N10 

CIRCUIT >) y CIRCUIT > 
REFERENCE| PART NO. DESCRIPTION a REFERENCE PART NO. DESCRIPTION 

A2C7 11501-2 Ceramic O.1nF +20% SOV # A2J13 14514-1 |Post .025 Square 
A2C8 11501-2 Ceramic O.1uF  +20% 50ve 
A2C9 10011-2 Mylar 1.0uF +10% 200VE 
A2C10 11501-2 Ceramic O.1uF +20% 50V 8 A2L1 15292 R.F. .12UH 3.5 Turns 
A2C11 10011-2 Mylar 1.0nF  +10%  200V8 A2L2 15293 R.F.  .17uH 13.5 Turns 
A2C12 10007-8 Mylar .22uF +10%  200VE A2L3 15293 R.F.  .17¥H 13.5 Turns 
A2C13 11501-2 Ceramic O.1uF  +20% SOV 
A2C14 11501~-2 Ceramic O.1uF +20% SOV 
A2C15 11501-2 Ceramic O.luF +20% 50V # A2Q1 10018 2N3646 
A2C16 11501-2 Ceramic O.luF +20% SOV & A2Q2 10017 2N3569 
A2C17 10000-4 Ceramic -O01pF +20% 1000V § A2Q3 11119 2N4250 
A2C18 10000-4 Ceramic .O01uF +20% 1000V 
A2C19 | |10000-11 | Ceramic .OluF +20% 100V 
A2C20 10000-11 | Ceramic .O1uF +20% 1O0OVHA2R1 10015-207 Metal Film 20.0Ka +1%  1/8W 
A2C21 13979-1  |Polycarbonate 1.0uF +10% 200V BA2R2 10015-207 Metal Film 20.0K2 +13 1/8W 
A2C22 10000-11 | Ceramic .O1uF  +20%  1l00V PA2R3 10015-207 |Metal- Film 20.0K2 +1% 1/8W 
A2C23 10000-11 | Ceramic -OluF +20% 100V 2 azRa4 10015-207 |Metal Film 20. 0K 41% 1/8W 
A2C24 11501-2 Ceramic O.1lyF +20% SOV # A2R5 10013-9 jCarbon Film 472 +5% 1/4W 
A2C25 11501-2 Ceramic O.1luF +20% SOV B A2R6 10013-9 Carbon Film 479 +5% 1/4W 
A2C26 11501-2 Ceramic O.1uF +20% SOV B A2R7 10015-195 |Metal Film 2002 +1% 1/8W 
A2C27 10011-2 Mylar 1.0uF  +10%  200V H A2R8 10013-49 |Carbon Film 100KQ +5% 1/4W 
A2C28 11501-2 Ceramic O.1uF +20% 50V & A2R9 13584-7 Variable Comp. 100KQ +20% 1/2W 
A2C29 10011-2 Mylar 1.0uF +10% 200VHa2R10 °}&#| ------- Not Used ; 
A2C30 10787-11 |Tantalum 1.0uF  +20% 35V BA2R11 | ------- Not Used 
A2C31 10787-11 | Tantalum 1.0uF +20% 355V B A2R12 10015~13 (Métal Film 100KQ 41% 1/8W 
A2C32 10787-11 |Tantalum 1.0nF  +20% 35V 8 A2R13 10015-230 [Metal Film 11.0KQ 41% 1/8W 
A2C33 10007-8 Mylar .22uF +10% 200V B A2R14 10013-9 |Carbon Film 472 45%  1/4W 
A2C34 11501-2 Ceramic O.1npF  +20% SOV f A2R15 10013-95 |Carbon Film 51kK2 +5% 1/4W 
A2C35 11501-2 Ceramic O.,luF +20% 50V B A2R16 10013-9 |Carbon Film -47KQ 45% 1/4W 
A2C36 10000-11 |Ceramic -OluF +20% 100V Ba2R17 #| -------- Not Used 
A2C37 10000-11 |Ceramic .OluF = =©£20% 100V 8 A2R18 10013-9 {Carbon Film472 +5% 1/4W 
A2C38 10000-11 [Ceramic .OluF +20% 100V @ A2R19 10015-242 Metal Film 37.4KQ 41% =1/8W 
A2C39 10585-4 Ceramic 680pF +5% 1000V # A2R20 10015-266 Metal Film 301KQ +1% 1/8W 
A2C40 10677-12 |Mica 390pF = 5% SO00V # A2R21 13584-2 Wariable’Comp 1002 +20% 1/2W. 
A2C41 10677-10 |Mica 130pF 45% SOOV 9 A2R22 10013-77 {Carbon Film 1.6KQ +5% 1/4W 
A2C42 10000-11 |Ceramic -O1UF +£20% 100V @A2R23 10013-14 |Carbon Film 1202 +5% 1/4W 
A2C43 10001-6 Ceramic 47pF 5%  1000V BA2R24 10013-31 (Carbon Film 3.3KQ 45% 1/4W 
A2C44 10000-11 {Ceramic -OlpF £20% 100V BA2R25 10013-43 (Carbon Film 33KQ 45% 1/4W 
A2C45 10585-5 Ceramic. -OO1luUF £5%  1000V #A2R26 10013-43 Carbon Film 33K +5% 1/4W 
A2C46 10000-1 Ceramic 100pF +20% 1000V fA2R27 10013-31 Karbon Film 3.3KQ 45% 1/4W 
A2C47 10909-11 [Mica 62pF +1% 500V BA2R28 14881-3 Network 332 +2%  125mW 
A2C48 10909-12 {Mica . 120pF ss #1% 500 §A2R29 14881-3 jNetwork 33a +2%  125mW 
A2C49 J -~------ Not Used . A2R30 10015-13 [Metal Film 100Ke 41%  1/8W 
A2C50 10909-11 [Mica 62pF  #1% = 500V ff azR31 10015-230 Metal Film 11.0KQ 41% 1/8W 
A2C51 10000-6 Ceramic 0047uF +*20%  S500V B arr32 10015-207 [Metal Film 20.0Ka 41% = 1/8W 
A2C52 10001-1 Ceramic 2.2pF 5% —1000V § azR33 10015-13 |Metal Film 100Ka 1%  1/8W 
A2C53 10000-4 Ceramic -OO1NF £20% 1000V § azrz4 10015-230 Metal Film 11.0Ka 41%  1/8W 

A2R35 10015-207 Metal Film 20.0KQ 41% 1/8W 
A2R36 10015-207 Metal Film 20.0K2 41% 1/8W 

A2CR1 10043 1N4148 A2R37 10015-207 Metal Film 20.0K2 41% 1/8W 
A2CR2 10043 1N4148 A2R38 10015-195 JMetal Film 2002 +1% 1/8W 
A2CR3 10043 1N4148 A2R39 10013-49 |Carbon Film 100KQ +5% 1/4W 
A2CR4 HL O043 IN4148 A2R40 13584-7 Wariable Comp. 100K2 +20% 1/2W 
A2CR5 10043 1N4148 A2R41 10013-9 |Carbon Film 4792 5% 1/4W 
A2CR6 10045 1N823 A2R42 10013-9 {Carbon Film 472 *5% 1/4W 
A2CR7 11345 HPA2900 A2R43 10013-9 |Carbon Film 472 +5% 1/4W 
A2CR8 10043 1N4148 A2R44 10013-9 |Carbon Film 472 +5% 1/4W 

A2R45 10015-13 [Metal Film 100K +1%  1/8W 
A2R46 10013-28 {Carbon Film 1.8K +5%  1/4W 

A2J1 4514-1 Post .025 Square A2R47 10013-9 |Carbon Film 472 +5% 1/4W 
A232 LAS14—1 Post .025 Square A2R48 10013-14 |Carbon Film 1202 +5% 1/4W 
A2J3 WS112 SMB, Coaxial A2R49 10013-33 |Carbon Film 4.7K *5% 1/4W 
A2J4 LAS 20-2 Test Jack A2RS0 10013-31 |Carbon Film 3.3KQ 45% 1/4W 
A2J5 4320-2 Test Jack A2R51. 10013-43 |Carbon Film 33KQ +5% 1/4W 
A2J6 L4S20-2 Test Jack A2R52 10013-43 |Carbon Film 33KQ 45% 1/4W 
A2J7 LAS 20-2 Test Jack A2R53 10013-31 |Carbon Film 3.3KQ 45% 1/4W 
A2J8 4320-2 Test Jack A2R54 10013-15 |Carbon Film 1502 +5% 1/4W 
A2J9 l4 320-2 Test Jack A2R55 14881-3 | Network 332 +2% 125mW 
A2J10 4320-2 Test Jack A2R56 14881-3  |Network 332 +2% 125mW 
A2J11 L4320-2 Test Jack A2R57 10015-230 Metal Film 11.0KQ2 41%  1/8W 
A2J12 14320-2 Test Jack 



Model 1038-N10 

CIRCUIT <> CIRCUIT tem) 
S 

REFERENCE] PART NO DESCRIPTION REFERENCE | PART NO. DESCRIPTION 

A2R58 10013-9 Carbon Film 47Q +5% 1/4W A3C17 10000-11 Ceramic .O1uF 20% 100V 

A2R59 10013-95 Carbon Film 51KQ +5% 1/4W A3C18 10000-11 Ceramic -O1lpF +20% 100V 

A2R60 ~—_ J --------- Not Used A3C19 10000-11 Ceramic -O1luF +20% 100V 

A2R61 10015-242 | Metal Film 37.4KQ2 +1% 1/8W & A3C20 10000-11 | Ceramic -O1pF +20% 100V 
A2R62 10015-266 | Metal Film 301KQ +1% 1/8W§ A3C21 #8 | -------- Not Used 
A2R63 10013-9 Carbon Film 47Q +5% 1/4W A3C22 10001-7 Ceramic 1OOpF +5% 1000V 

A2R64 13584-~2 Variable Comp 1002 +20% 1/2W § A3C23 10000-11 | Ceramic .OluF +20% 100V 
A2R65 10013~-77 Carbon Film 1.6KQ +5% 1/4W A3C24 10000-11 Ceramic .OluF +20% 100V 

A2R66 10013-33 Carbon Film 4.7KQ +5% 1/4W A3C25 10000-11 Ceramic .O1lpF +20% 100V 

A2R67 10013-15 Carbon Film 1502 +5% 1/4W § A3C26 10000-11 | Ceramic .OlpF +20% 100V 
A2R68 10015-217 Metal Film 1.212 +1% 1/8W A3C27 15776-1 Ceramic .O1pF +10% 50V 

A2R69 10015-114 | Metal Film 75.0KQ +1% 1/8W — A3Cc28 10000-11 | Ceramic .OlpF +20% 100V 
A2R70 10015-45 Metal Film 499KQ +1% 1/8W § A3C29 10787-11 | Tantalum 1.0uF +20% 35V 
A2R71 135 84-7 Variable Comp 100KQ +20% 1/2W § A3C30 10787-11 | Tantalum 1.0nF +20% 35V 
A2R72 10015-116 | Metal Film 30.1KQ +1% 1/8W § A3C31 10787-11 | Tantalum 1.0uF +20% 35V 

A2R73 10013-37 Carbon Film 10KQ +5% 1/4W A3C32 10001-6 Ceramic 47pF +5% 1000V 

A2R74 10013-13 Carbon Film 1002 +5% 1/4W A3C33 10000-11 Ceramic .O1pF +20% 100V 

A2R75 10013-9 Carbon Film 472 +5% 1/4W A3C34 10000-11 Ceramic .O1luF +20% 100V 

A2R76 10013-13 Carbon Film 1002 +5% 1/4W A3C35 11501-2 Ceramic O.1pF +20% 50V 

A2R77 10013-21 Carbon Film 4702 +5% 1/4W § A3C36 11501-2 Ceramic O.1uF +20% 50V 

A2R78 10013-25 Carbon Film 1KQ +5% 1/4W A3C37 10001-13 Ceramic 12pF +5% 1000V 
A2R79 10013-17 Carbon Film 2202 +5% 1/4W A3C38 = J -------- Not Used 

A2R80 10015-3 Metal Film 49 .9Q +1% 1/8W A3C39 15776-5 Cerdmic O.1uF +10% 5O0V 

A2R81 10015-188 | Metal Film 33.2KQ +1% 1/8W @ A3C40 10000-11 | Ceramic .O1pF +20% 100V 
A2R82 10015-181 Metal Film 1212 +1% 1/8W E A3C41 10000-11 Ceramic .OlypF +20% 100V 

A2R83 10015-113 Metal Film 75.02 +1% 1/8W A3C42 10000-11 Ceramic .O1luF +20% 100V 

A2R84 10015-113 Metal Film 75 .0Q +1% 1/8W A3C43 10000-11 Ceramic .OluF +20% 100V 

A2R85 10013-39 Carbon Film 15KQ +5% 1/4W A3C44 10000-11 Ceramic .O1luF +20% 100V 

A2R86 10013-57 Carbon Film 470KQ +5% 1/4W A3C45 10000-11 Ceramic .OluF +20% 100V 

A2R87 10013-37 Carbon Film 10KQ 45% %1/4W § A3C46 10000-11 | Ceramic -O1pF +20% 100V 
A2R88 10013-33 Carbon Film 4.7KQ +5% 1/4W A3C47 10000-11 Ceramic -OluF +20% 100V 

A2R89 10013-33 Carbon Film 4.7KQ +5% 1/4W A3C48 16258-1 Mylar 1.0uF +10% 50V 

A2R90 10013-37 Carbon Film 10KQ +5% 1/4W A3C49 10001-6 Ceramic A7pF +5% 1000V 

A2R91 10013-37 Carbon Film 10KQ +5% 1/4W A3C50 15776-1 Ceramic .O1luF +£10% 50V 

A2R92 10013-37 Carbon Film 10KQ +5% 1/4W A3C51 10000-11 Ceramic .O1luF +20% 100V 

A2R93 10013-37 Carbon Film 10K 45% 1/4W § A3C52 10000-11 | Ceramic .O1lpF +20% 100V 
A2R94 10013-37 Carbon Film 10KQ +5% 1/4W § A3C53 10000-11 | Ceramic .O1pF +£20% 100V 

A3C54 10000-11 Ceramic .OluF +£20% 100V 

A2U1 15249 TLO64CN A3C55 tee eted Not Used 

A2U2 15119 DG201CI A3C56_— 10000-11 Ceramic -O1uF +20% 100V 

A2U3 15109 8052 A3C57 10000-11 | Ceramic .OluF +£20% 100V 
A2U4 15110 7103CDI A3C58 10000-11 Ceramic .OlpF +£20% 100V 

A2US 15108 7447AN A3C59 sf -n == -- Not Used 

A2U6 15100 CA3082 A3C60 10000-1 Ceramic 100pF +20% 1000V 

A2U7 15111 CA3083 A3C61 11501-2 Ceramic O.1pF +20% 50V 

A2U8 15111 CA3083 A3C62 11501-2 Ceramic O.1npF +20% 50V 

A2U9 13470-13 SN74LS 74N A3C63 mann Not Used 

A2U10 15249 TLO64CN A3C64 115012 Ceramic O.luF +£20% 50V 
A2U11 14232 8052A A3C65  ~— | --------~ Not Used 

A2U12 15110 7103CDI A3C66 11501-2 Ceramic O.1nF £20% 50V 
A2U13 15108 7447AN A3C67 11501-2 Ceramic O.1yF +20% 50V 

A2U14 15100 CA3082 A3C68 ~~ | -~------ Not Used 

A2U15 13470~36 SN74LSOSN A3C69 ss | ~~ ----- = Not Used 

A2U16 11539 741HC A3C7Q J ~~~ Not Used 

A3C71 11501-2 Ceramic 0.1uF 20% 50V 

INPUT PREAMP AND LOG PC BOARD A3C72 16258-1 Mylar 1.0uF +10% 50V 
ASSEMBLY ~- 15834 . ° 

: 5 A3C73 11501-7 Ceramic O0.1nF +20% 100V 
A3C1 10000-11 Ceramic .OluF +20% 100V . 6 

. ° A3C74 10000-11 Ceramic -O1uUF +20% 100V 
A3C2 10000-11 Ceramic -O1luF +20% 100V . 6 

. 6 A3C75 10000-3 Ceramic 470pF +20% 1000V 
A3C3 10000-11 Ceramic -OlupF +20% 100V . 9 

. 6 A3C76 10000-11 Ceramic .OluF +20% 100V 
A3C4 10000-11 Ceramic -O1luF +20% 100V : 6 

: 6 A3C77 10000-11 Ceramic -O1UF +20% 100V 
A3CS 10000-11 Ceramic -OluF +£20% 100V . ° 

: 0 A3C78 11501-2 Ceramic O.1uF +20% 50V 
A3C6 10000-11 Ceramic -OluF +20% 100V : 6 

. 0 A3C79 10001-6 Céramic 47pF £5% 1000V 
A3C7 10000-11 Ceramic -O1luF +20% 100V . 6 

. 6 A3C80 10000-4 Ceramic .OO1UF £20% 1000V 
A3C8 10000-11 Ceramic -OluF +20% 100V : 6 

. 6 A3C81 10000-5 Ceramic .0022uUF 20% SOO0V 
A3C9 10000-11 Ceramic -O1uF +20% 100V . 6 

. 6 A3C82 15776-5 Ceramic O.1uF +10% 50V 
A3C10 10000-11 Ceramic -O1luF +20% 100V A3C83 11501-2 Ceramic O.luF +202 SOV 

A3C11 10787-2 Tantalum 12yF  +20%  20V rok 
A3C12 16258-1 Mylar 1.0uF 410% 50V ABCRI 10018 ON 3646 
A3C13 15776-5 Ceramic O.1uF +10% 50V 

: 6 A3CR2 10018 2N3646 
A3C14 10000-2 Ceramic 220pF +20% 1000V 

. 6 A3CR3 10018 2N3646 
A3C15 10000-11 Ceramic -OluF +20% 100V ABCR4 10018 ON 3646 

ASCI6 1O000-11 Ceramic 1uF  +20% 1O00V 
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Model 1038-N10 

CIRCUIT REM CIRCUIT ben 

REFERENCE] PART NO DESCRIPTION REFERENCE] PART NO. DESCRIPTION 

A3CR5 10043 1N4148 A3R32 10013-25 | Carbon Film 1K2 45% 1/4W 
A3CR6 10043 1N4148 A3R33 10015-133 | Metal Film 49,9KQ +1% 1/8W 
A3CR7 10043 1N4148 A3R34 10013-69 |Carbon Film 4.7™MQ +5% 1/4W 
A3CR8 ss | - --~---- Not Used A3R35 10013-61 Carbon Film IMQ 45% 1/4W 

A3CR9_ ss ~----~-~ Not Used AS3R36 10013-49 Carbon Film 100KQ +5% 1/4W 

A3CR10 10043 1N4148 A3R37 10013-37 |Carbon Film 10KQ +5% 1/4W 
A3CR1I1 10043 1N4148 A3R38 10142-8 Carbon Comp 472 +5% 1/4W 
A3CR12 10019 2N3565 A3R39 10142-8 Carbon Comp 472, +5% 1/4W 

A3CR13 10043 1N4148 A3R40 10013-33 | Carbon Comp 4.7KQ +5% 1/4W 
A3CR14 10043 1N4148 A3R41 12449-21 |Metal Film 10.00K2 +0.1% 1/8W 
A3CR15 10043 1N4148 A3R42 10015-87 |Metal Film 15.0K2 +1% 1/8W 
A3CR16 10043 1N4148 ASR43 10015-80 | Metal Film 4.02KQ +1% 1/8W 
A3CR17 10043 1N4148 A3R44 10015-270 | Metal Film 35 7KQ +1% 1/8W 

A3CR18 10043 1N4148 A3R45 10142-8 Carbon Comp 472 45% 1/4W 
A3CR19—s |= ------- Not Used A3R46 10142-8 Carbon Comp 47Q +5% 1/4W 
A3CR20 10043 1N4148 A3R47 10013-69 Carbon Comp 4 .7MQ +5% 1/4W 

A3CR21 10043 1N4148 A3R48 12449-21 |Metal Film 10.00K2 +0.1% 1/8W 
A3R49 10015-233 | Metal Film 174KQ +1% 1/8W 

A3TP1 14320-2 Test Jack A3R50 15142-2 Variable Comp 100KQ2 +10% 1/2W 
A3TP2 14320-2 Test Jack A3R51 10142-8 Carbon Comp 472 +5% 1/4W 
A3TP3 14320-2 Test Jack A3R52 10142-8 Carbon Comp 470 +5% 1/4W 
A3TP4 14320-2 Test Jack A3R53 135 84-4 Variable Comp 1KQ +20% 1/2W 

A3TPS 14320-2 Test Jack A3R54 10015-213 | Metal Film 178K2 +1% 1/8W 
A3TP6 14320-2 Test Jack A3R55 10013-33 | Carbon Comp 4.7KQ +5% 1/4W 
A3TP7 14320-2 Test Jack A3R56 10015-100 | Metal Film 16.9KQ +1% 1/8W 
A3TP8 14320-2 Test Jack A3R57 10015-100 | Metal Film 16.9K2 +1% 1/8W 
A3TP9 14320-2 Test Jack A3R58 12449-6 Metal Film 13.617KQ +0.1% 1/8W 

A3TP10 14320-2 Test Jack A3R59 10015-36 |Metal Film 5.11K2 +1% 1/8W 

ASTP11 14320-2 Test Jack A3R60 12449-21 |Metal Film 10.00KQ2 +0.1% 1/8W 

A3TP12 14320-2 Test Jack A3R61 10142-8 Carbon Comp 472 +5% 1/4W 
A3TP13 14320-2 Test Jack A3R62 10142-8 Carbon Comp 47Q +5% 1/4W 
A3TP14 14320-2 Test Jack A3R63 10015-253 | Metal Film 30.9KQ +1% 1/8W 

A3R64 12449-21 |Metal Film 10.00K2 +0.1% 1/8W 
A3Q1 11119 2N4250 A3R65 13584-9 Variable Comp 5K +20% 1/2W 
A3Q2 11119 2N4250 A3R66 metas Not Used 

A3Q3 10019 2N3565 A3R67 10015-261 | Metal Film 2.26KQ +1% 1/8W 
A3Q4 11119 2N4250 A3R68 10015-13 | Metal Film 100K2 +1% 1/8W 

A3Q5 11119 2N4250 A3R69 10015-13 Metal Film 100KQ +1% 1/8W 

A3Q6 12591 E112 A3R70 10015-13 Metal Film 100K 41% 1/8W 

A3Q7 10018 2N3646 A3R71 10013-33 | Carbon Film 4.7KQ2 +5% 1/4W 
A3R72 10013-49 Carbon Film 100KQ +5% 1/4W 

A3R1 Je ---~--- Not Used A3R73° J -------- Not Used 

A3R2 10142-8 Carbon Comp 472 +5% 1/4W 9 A3R74 10013-49 Carbon Film 100KQ +5% 1/4W 

A3R3 10142-8 Carbon Comp A792, +5% 1/4W 9 A3R75 10015-65 |Metal Film 4.99KQ +1% 1/8W 
A3R4 10013-29 Carbon Film 2.2KQ. +5% 1/4W — A3R76 10142-8 Carbon Comp 470 +5% 1/4W 
A3R5 10013-29 Carbon Film 2,2KQ +5% 1/4W @ A3R77 10142-8 Carbon Comp A472 45% 1/4W 
A3R6 10142-8 Carbon Comp 47Q +5% 1/4W FF A3R78 10015-65 |Metal Film 4,99KQ +1% 1/8W 

A3R7 10142-8 Carbon Comp 4A7Q 45% 1/4W FP A3R79 10015-65 Metal Film 4.99KQ +1% 1/8W 

A3R8 10142-8 Carbon Comp 479 +5% 1/4W J A3R80 10015-65 |Metal Film 4.99K2Q +1% 1/8W 

A3R9 10142-8 Carbon Comp 472 +5% 1/4W — A3R81 10142-8 Carbon Comp 47Q +5% 1/4W 

A3R10 10015-13 Metal Film 100K +1% 1/8W § A3R82 10142-8 Carbon Comp 472 45% 1/4W 

A3R11 10015-13 Metal Film 100KQ +1% 1/8W FF A3R83 10013-33 | Carbon Film 4.7KQ +5% 1/4W 

A3R12 10015-19 Metal Film 1.00KQ +1% 1/8W § A3R84 10013-31 |Carbon Film 3.3KQ +5% 1/4W 
A3R13 12449-2171 Metal Film 10.00KQ2 +0.1%1/8W § A3R85  —s |. -------- Not Used 

A3R14 12449-21 Metal Film 10.00K&2 +0.1%1/8W § A3R86 10013-49 Carbon Film 100KQ +5% 1/4W 

A3R15 10013-25 Carbon Film 1K2 +5% 1/4W A3R87 10013-33 Carbon Film 4 .7KQ 45% 1/4W 

A3R16 10013-25 Carbon Film 1KQ -+5% 1/4W § A3R88 10013-51 Carbon Film 150KQ +5% 1/4W 

A3R17 10013-39 Carbon Film 15K2 +5% 1/4W FF A3R89 10013-73 Carbon Film 10MQ +5% 1/4W 

A3R18 10013-39 Carbon Film 15K £5% 1/4W § A3R90 10013-39 Carbon Film ISKQ +5% 1/4W 

A3R19 10013-65 Carbon Film 2.2M2 +5% 1/4W A3R91 10013-23 Carbon Film 6800 45% 1/4W 

A3R20 13584-7 Variable Comp 100K2 +20% 1/2W § A3R92 10142-8 Carbon Comp 479 +5% 1/4W 

A3R21 10013-67 Carbon Film 3. 3MQ2 45% 1/4W A3R93 10142-8 Carbon Comp 479 +5% 1/4W 

A3R22 12449-88 Metal Film 103.1K2 +0.1%1/8W B ASR94 10013-16 Carbon Film 1800 +5% 1/4W 

A3R23 10142-8 Carbon Comp 47Q 45% 1/4W fF AS3R95 10013-69 Carbon Film 4.7MQ 45% 1/4W 

A3R24 10142-8 Carbon Comp 472 45% 1/4W A3R96 10015-80 | Metal Film 4.02KQ +1% 1/8W 

A3R25 12449-33 Metal Film 100.0K2 +0.1% 1/8W @ A3R97 10015-65 Metal Film 4,99KQ +1% 1/8W 

A3R26 10015-133 Metal Film 49.9KQ +1% 1/8W A3R98 10015-47 | Metal Film 2.49KQ +1% 1/8W 

A3R27 10142-8 Carbon Comp 47Q 45% 1/4W @ A3R99 10015-74 Metal Film 2.00KQ +1% 1/8W 

A3R28 10142-8 Carbon Comp 472 +5% 1/4W § A3R100 10013-61 Carbon Film 1IMQ +5% 1/4W 

A3R29 —s|-------- Not Used A3R101 =| -------- Not Used 
A3R30 10013-25 Carbon Film 1KQ +5% 1/4W A3R102 10015-80 | Metal Film 4.02KQ +1% 1/8W 

A3R31 10013-55 Carbon Film 330KQ +5% 1/4W A3R103 10015-65 Metal Film 4.99KQ +1% 1/8W 



Model 1038-N10 

CiRCUIT | ew DESCRIPTION Pocircur | = ESCRIPTION REFERENCE] PART NO. T REFERENCE| PART NO. DESCRIPT 
A3R104 10013-37 Carbon Film 10KQ +5% 1/4W A3R176 10015-13 Metal Film 100KQ +1% 1/8W 

A3R105 Je------- Not Used A3R177 | -------- Not Used 

A3R106 10015-100 Metal Film 16.9KQ +1% 1/8W A3R178 10013-17 Carbon Film 2202 +5% 1/4W 

A3R107 10015-47 Metal Film 2.49KQ +1% 1/8W § A3R179 10142-8 Carbon Comp 4A7Q +5% 1/4W 

A3R108 ~— |-------- Not Used A3R180 10142-8 Carbon Comp 472 +5% 1/4W 
A3R109 10142-8 Carbon Comp 472 45% 1/4W A3R181 10013-25 Carbon Film 1KQ +5% 1/4W 

A3R110 10142-8 Carbon Comp 47Q 45% 1/4W A3R182 10013-25 Carbon Film 1KQ +5% 1/4W 

A3R111 10013-32 Carbon Film 3.9KQ +5% 1/4W A3R183 10013-65 Carbon Film 2.2MQ 45% 1/4W 

A3R112 10013-37 Carbon Film 10KQ +5% 1/4W A3R184 10013-49 Carbon Film 100KQ +5% 1/4W 

A3R113 10013-37 Carbon Film 10K 45% 1/4W § A3R185 10013-25 Carbon Film 1IKQ +5% 1/4W 

A3R114 = J-------- Not Used S A3R186 10013-13 | Carbon Film 1009 +5% 1/4W 

A3R115 10013-37 Carbon Film 10KQ +5% 1/4W & A3R187 10013-21 Carbon Film 4702 +5% 1/4W 

A3R116 10015-118 Metal Film 28.7KQ +£1% 1/8W @ A3R188 10015-62 Metal Film 200KQ +1% 1/8W 

A3R117 10015-7 Metal Film 10.0KQ +1% 1/8W A3R189 = J ----~--- Not Used 

A3R118 10015-91 Metal Film 90.9KQ +1% 1/8W A3R190 8 j--~~----- Not Used 

A3R119 13584-4 Variable Comp 1KQ 420% 1/2W § A3R191 {--~----- Not Used 

A3R120 12449-21 Metal Film 10.00KQ +0.1% 1/8W A3R192 10013-37 Carbon Film 10KQ +5% 1/4W 

A3R121 10015-233 Metal Film 174KQ +1% 1/8W § A3R193 10013-37 Carbon Film 10KQ +5% 1/4W 

A3R122 10015-213 Metal Film 178KQ 41% 1/8W — A3R194 10013-37 Carbon Film 10KQ +5% 1/4W 

A3R123 10013~-33 Carbon Film 4,7KQ +5% 1/4W A3Ri195 10013-61 Carbon Film 1MQ +5% 1/4W 

A3R124 10013-69 Carbon Film 4.7MQ +5% 1/4W A3R196 10015-214 | Metal Film 374KQ +1% 1/8W 
A3R125 15142-2 Variable Comp 100KQ +10% 1/2W & A3RT1 13914 Thermister 

A3R126 10015-94 Metal Film 97.6KQ +1% 1/8W 

A3R127 15144-1 Metal Film 10.0MQ +1% 1/8W A3U1 19141 LM339 

A3R128 10013-37 Carbon Film 10KQ +5% 1/4W § A3U2 14636 DM2503N 

A3R129 12449-21 Metal Film 10.00KQ +0.1% 1/8W A3U3 14644 DAC-08 

A3R130 10015~-36 Metal Film 5.11KQq +1% 1/8W @ A3u4 15111-3 CA3083F 

A3R131 10015-210 Metal Film 150KQ +1% 1/8W A3U5 15135 HA-5135-5 (OP-07CP) 

A3R132 10015-210 Metal Film 150KQ 41% 1/8W A3U6 15233 CA3240E 

A3R133 10015-45 Metal Film 499KQ +1% 1/4W A3U7 15135 HA-5135-5 (OP-07CP) 

A3R134 10015-258 Metal Film 127KQ +1% 1/4W @ A3U8 15145 HA-5135-5 (OP-07CP) 

A3R135 10015-7 Metal Film 10.0KQ +1% 1/8W A3U9 15135 HA-5135-5 (OP-0O7CP) 

A3R136 10015-102 Metal Film 249K +1% 1/4W § A3uU10 15249 TLO64CN 

A3R137 10015-106 Metal Film 6.81KR +1% 1/8W A3U11 15739 HA-4741-5 

A3R138 10015-7 Metal Film 10.0K2 41% 1/8W A3U12 15135 HA-5135-5 (OP-O7CP) 

A3R139 10015-67 Metal Film 143KQ +1% 1/8W § A3U13 15135 HA-5135-5 (OP-O7CP) 

A3R140 10015-67 Metal Film 143KQ +1% 1/8W § A3U14 15111-3 CA3083F 

A3R141 10015-120 Metal Film 69.8KQ +1% 1/8W @ A3U15 13470-56 SN74LS393N 

A3R142 15142-1 Variable Comp 20KQ +10% 1/2W : A3U16 13470-22 SN74LS 266N 

A3R143 10015-60 Metal Film 19.6KQ +41% 1/8W @ A3U17 13470-13 SN74LS 74N 

A3R144 10013-37 Carbon Film 10KQ +5% 1/4W A3U18 15119 DG210CI 

A3R145 — |-------- Not Used mw A3U19 14226 TLO74CN 

A3R146 10142-8 Carbon Comp 479 +5% 1/4wW @ A3U20 15135 HA-5135-5 (OP-07CP) 

A3R147 10142-8 Carbon Comp 472 +5% 1/4W § A3U21 15135 HA-5135-5 (OP-0O7CP) 

A3R148 10015-7 Metal Film 10.0K2 +1% 1/8W @ A3U22 15119 DG201CI 

A3R149 10015-7 Metal Film 10.0KQ +1% 1/8W § A3U23 13470-12 SN74LS42N 

A3R150 135 84-3 Variable Comp 5002 +20% 1/2W A3U24 13470-1 SN74LSOON 

A3R151 10015-65 Metal Film 4.99KQ +1% 1/8W g ASU25 13470-1 SN74LSOON 

AS3R152 10142-8 Carbon Comp 472 +5% 1/4W § A3U26 13470-4 SN74LSO4N 

A3R153 10142-8 Carbon Comp 47Q +1% 1/4W g A3U27 13470-3 SN74LS02N 

A3R154 10013-25 Carbon Film 1IKQ +5% 1/4W @ A3U28 15233 CA3240E 

AS3R155 10013-37 Carbon Film 10KQ +5% 1/4W § A3U29 15119 DG201CI 

A3R156 = J-------- Not Used § A3U30 15120 DG303CJ 

A3R157 10142-8 Carbon Comp 47Q +5% 1/4W 9 A3U31 14624 TLO72CP 
A3R158 10142-8 Carbon Comp 472 +5% 1/4W A3U32 15135 HA-5135-5 (OP-O7CP) 

A3R1i59 10013-37 Carbon Film 10KQ +5% 1/4W A3U33 13470-2 SN74LSO1N 

AS3R160 10015-114 Metal Film 75.0KQ +1% i1/8W A3U34 16161] LF Gah CHAN PREAMP — LOG PC 

ASRIOL feo oe one Not Used BOARD ASSEMBLY - 15227 
A3R162 10142-8 Carbon Comp A7Q +5% 1/4W : 3 
ABR163 10142-8 Carbon Comp 479 25% 1/4W ASC1 10000-11 Ceramic .O1uF +20% i100V 

~ A5C2 10000-11 Ceramic .OlyF +20% 100V 

ROH Not Used , ASC3 10000-11 | Ceramic O1uF 420% “100V 
A3R165 10015-7 Metal Film 10.0KQ +1% 1/8W } ASCA 10000-11 Ceramic O1uF +20%  100V 

ASRIOG [room os Not Used B ASCs 10585-2 | Ceramic 330pF 45% LO00V 
A3R167 10013-47 Carbon Film 68KQ +5% 1/4W g ASC6 10011-2 Mylar 1 OLE +102 200V 

A3R168  {10013-33. | Carbon Film 4.7KQ  +5% 1/4W year he ee 
: 6 A5SC7 10000-11 Ceramic -OlpF +20% 100V 

A3R169 10013-37 Carbon Film 10KQ +5% 1/4W . ° 
. ° A5C8 10000-11 Ceramic -OlyF +20% 100V 

A3R170 10013-37 Carbon Film 10KQ +5% 1/4W . ° 
. 0 A5C9I 10001-6 Ceramic 47pF +5% 1000V 

A3R171 10015~189 Metal Film 5.90KQ +1% 1/8W : 6 
. 0 A5C10 10000-11 Ceramic -O1pF +20% 100V 

A3R172 10015-7 Metal Film 10.0KQ +1% 1/8W ASCI1 - 10000-11 Ceramic Ol:F +20% 100V 

A3R173 10015~-13 Metal Film 100KQ +1% 1/8W ASC12 10000-11 Ceramic “O1 F +20% 100V 
- ° . ug} = G 

A3R174 10015-13 Metal Film 100KQ +1% 1/8W ASC13 10000-11 Ceramic OluF +20% 100V 
. 0° . u Tr 0 

A3R175 10015-13 Metal Film 100KQ +1% 1/8W i ASC14 15776-1 Ceramic O1uF +10% 50V 

9-6 



Model 1038-N10 

CIRCUIT <> CIRCUIT <> 

REFERENCE] PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION 

ASCI5 10000-11 Ceramic .O1luF LOOVE ASR26 10013-9 Carbon Film 472 +5% 1/4W 

A5C16 10000-11 Ceramic .O1yF LOOV@ ASR27 10013-9 Carbon Film 472 £5% 1/4W 

A5C17 10000-11 Ceramic .O1pF LOOVE AS5R28 10015-36 |Metal Film 5.11KQ 41% 1/8W 

A5C18 10000-11 Ceramic .O1pF 1OOV ASR29 12449-21 {Metal Film 10.00KQ2 +0.1% 1/8W 

ASC19 10000-11 Ceramic .O1F LOOVE ASR30 13584-9 Var. Comp. 5K& 420% 1/2W 

A5C20 10000-il1 Ceramic .O1pF LOOV@ ASR31 10015-253|Metal Film 30.9KQ +1% 1/8W 

A5C21 10001-7 Ceramic 1O0pF LOOOVE ASR32 10013-9 Carbon Film 472 45% 1/4W 

A5C22 10000-11 Ceramic .O1pF 1OOV@ AS5R33 10013-9 Carbon Film 472 5%  1/4W 

A5C23 10000-11 Ceramic .O1pF LOOV@ ASR34 12449-21 |Metal Film 10.00K2 40.1% 1/8W 

A5C24 10001-7 Ceramic 100pF LOOOV@ ASR35 10015-7 Metal Film 10.0KQ 41% 1/8W 

A5C25 10000-11 Ceramic .O1uF LOOVE ASR36 10015-118|Metal Film 28.7K2 +£1% 1/8W 

A5C26 10000-11 Ceramic .O1UF LOOVE ASR37 10015-7 Metal Film 10.0KQ +1% 1/8W 

A5C27 10787-11 Tantalum 1.O0uF 35Ve ASR38 10015-54 |Metal Film 110KQ 41% 1/8W 

A5C28 10787-11 Tantalum 1.OpF 35V§ ASR39 12449-21 |Metal Film 10.00KQ +0.1% 1/8W 

A5C29 10787-11 Tantalum 1. OF 35Vg ASR40 13584-4 Var. Comp. LKQ £20% 1/2W 

A5C30 11501-2 Ceramic O.1uF SOV ASR41 12449-77 |Metal Film 169.0KQ2 +0.1% 1/8W 

AS5SC31 10000-11 Ceramic .O1uF LOOV§ ASR42 10015-233|Metal Film 174KQ +1% 1/8W 

A5C32 10000-11 Ceramic .O1uF 1O00V@ ASR43 = | -------- Not Used 

A5C33 10000-11 Ceramic .OluF 1O0V@ ASR44 — ff ----- ~-- |Not Used 

A5C34 10000-11 Ceramic .O1UF LOOVg ASR45 10015-94 |Metal Film 97.6KQ +£1% 1/8W 

A5C35 10000-3 Ceramic 47 0pF 1OOOV§ ASR46 15144-1 Metal Film 1OMQ 41% 1/8W 

A5C36 10000-4 Ceramic .O01uF 1000V@ ASR47 10015-36 |Metal Film S.11kQ 41% 1/8W 

ASC37 11501-2 Ceramic 0.1uF SOVg ASR48 10013-37 |Carbon Film 10KQ 45% 1/4W 

ASR49 12449-21 |Metal Film 10.00K2 +0.1% 1/8W 

A5R50 10015-7 Metal Film 10.0KQ +£1% 1/8W 

A5R51 10015-106|Metal Film 6.81KQ2 +1% 1/8W 

ASR52 10015-102|Metal Film 249KQ 41% 1/8W 

A5R53 10015-258}Metal Film 127KQ 41% 1/8W 

ASR54 10015-451]Metal Film 499KQ +1% 1/8W 

ASCRI ~—s|_ --~---- Not Used A5SR55 10015-67 |Metal Film 143KQ 41% 1/8W 

ASCR2 10043 1N4148 ASRS6 10015-67 |Metal Film 143KQ +1% 1/8W 

A5R57 10013-~-37 {Carbon Film 10K £5% 1/4W 

ASR58 15142-1 Var. Comp. 20KQ +10% 1/2W 

ASJ1 14320-2 Test Jack ASR59 10015-60 }|Metal Film 19.6KQ +1 1/8W 

ASJ2 14320-2 Test Jack ASR60 10013-39 [Carbon Film 1LOOKQ +5 1/4W 

A5J3 14320-2 Test Jack A5R61 10013-9 Carbon Film 472 +5 1/4W 

ASJ4 14320-2 Test Jack A5R62 10013-9 Carbon Film 472 +5 1/4W 

A5J5 14320-2 Test Jack ASR63 10013-37 | Carbon Film 10K £5 1/4W- 

ASJ6 14320-2 Test Jack A5SR64 12449-21 |Metal Film 10.00KQ +0 1/8W 

A5J7 14320-2 Test Jack ASR65 13584-4 Var. Comp. LKQ +2 1/2W 

ASR66 10013-9 Carbon Film 472 45% 1/4W 

A5R67 10015-66 |Metal Film 9.53KQ +1% 1/8W 

A5Q1 11119 2N4250 ASR68 13584-5 Var. Comp. 2KQ +20% 1/2W 

ASQ2 11119 2N4250 ASR69 10015-65 | Metal Film 4.99KQ +1% 1/8W 

ASR70 38 | -~------- Not Used 

ASR71 10013-9 Carbon Film 472 45% 1/4W 

ASR1 10013-9 Carbon Film 47Q + 1/4W ASR72 =| ------- Not Used 

A5R2 10015-65 Metal Film .99KQ + 1/8W @ A5R73 10015-65 | Metal Film 4.99KQ + 1/8W 

A5R3 10015-80 Metal Film 4.02KQ + 1/8W ASR74 10013-9 Carbon Film 472 + 1/4W 

A5R4 10013-9 Carbon Film 472 + 1/4W § ASR75 10013-9 Carbon Film 470 + 1/4W 

ASR5 10015-74 Metal Film 2.00KQ + 1/8W — ASR76 10013-9 Carbon Film 472 + 1/4W 

ASR6 10015-80 Metal Film 4.02KQ + 1/8W § ASR77 10013-9 Carbon Film 479 + 1/4W 

A5SR7 10015-65 Metal Film 4.99KQ + 1/8W A5R78 10015-1899 Metal Film 5.90KQ + 1/8W 

A5R8 10015-47 Metal Film 2.49KQ + 1/8W ASR79 10015-7 Metal Film 10.0KQ + 1/8W 

ASR9 10013-9 Carbon Film A7Q + 1/4W ASR80 10015-13 | Metal Film LOOKQ + 1/8W 

A5R10 10013-9 Carbon Film 472 t 1/4W A5R81 10015-13 | Metal Film 100KQ + 1/8W 

ASR11 10015-47 Metal Film 2.49KQ + 1/8W A5SR82 10015-13 | Metal Film 100KQ + 1/8W 

ASR12 1001 5-120] Metal Film 69.8KQ + 1/8W ASR83 10015-13 | Metal Film 1LO00KQ + 1/8W 

ASR13 = |[|_ ~~------ Not Used ASR84 | -------- Not Used 

A5R14 10013-9 Carbon Film 479 + 1/4W ASR85 10013-9 Carbon Film 472 + 1/4W 

A5RI15 10013-9 Carbon Film 470 + 1/4W@ ASR86 10013-9 Carbon Film 472 + 1/4W 

A5R16 10013-61 | Carbon Film img + 1/4W ff ASR87 10013-29 | Carbon Film 2.2KQ + 1/4W 
A5R17 10015-9 Metal Film 17.8KQ + 1/8WH ASR88 10013-29 | Carbon Film 2.2KQ + 1/4W 

ASRI8 |. ------- Not Used ASR89 10015-87 | Metal Film 15.0Kn + 1/8W 
ASR19 10013~-37 Carbon Film 10KQ t 1/4W A5R90 10015-19 | Metal Film 1.00KQ2 + 1/8W 

A5R20 10013-49 Carbon Film 100KQ + 1/4W ASROL 10015-65 | Metal Film 4,99KQ + 1/8W 

A5R21 10013-33 Carbon Film 4.7KQ + 1/4W A5SR92 10013-17 | Carbon Film 2208 t 1/4W 

A5R22 10013-37 Carbon Film 10KQ + 1/4W AS5R93 10013-21 |] Carbon Film 4708 + 1/4W 

A5R23 10013-32 Carbon Film 3.9KQ + 1/4WH ASR94 10013-17 | Carbon Film 2202 + 1/4W 

A5R24 10015-98 Metal Film 13.3KQ + 1/8W A5R95 10013-17 | Carbon Film 2208 + 1/4W 

A5R25 10015-11 Metal Film 16.2KQ + 1/8W ASR96 10013-25 | Carbon Film 1kQ + 1/4W 



Model 1038-N10 

CIRCUIT remy f CIRCUIT 1D) 

REFERENCE] PART NO. DESCRIPTION § REFERENCE | PART NO. DESCRIPTION 

A5SR97 10013-25 Carbon Film 1Kg 45% 1/4W  BAGIS- 14320-2 Test Jack 

ASR98 10013-31 Carbon Film 3.3K 45% 1/4W FA6I6 14320-2 Test Jack 

A6J7 14320-2 Test Jack 

A6J8 14320-2 Test Jack 

ASRT1 13914 Thermistor 10KQ A6J9 14320-2 Test Jack 

BA6J10 14320-2 Test Jack 

A6J11 14320-2 Test Jack 

ASU1 15143 CA3096AE A6J12 14320-2 Test Jack 

AS5U2 14226 TLO74CN 

ASU3 15135 OP-07CP ; 

A5U4 15135 OP-07CP A6R1 10013-9 Carbon Film 472 £5% 1/4W 

AS5U5 15135 OP-07CP BA6R2 = |~------ Not Used 

ASU6 15249 TLO64CN A6R3 10013~9 Carbon Film 472 +5% 1/4W 

ASU7 15120 DG303CJ AbBR4 10013-25 Carbon Film 1KkQ 45% 1/4W 

A5U8 15135 OP-07CP A6R5 12449-37 Metal Film 20.00KQ +0.1% 1/8W 

ASU9 15135 OP-~O7CP A6R6 12449-37 Metal Film 20.00KQ +0.1% 1/8W 

ASU19 15143 CA3096AE a AGR7 12449-37 Metal Film 20.00KQ2 +0.1% 1/8W 

ASUI1 13470 SN74LS02N A6R8 12449-37 Metal Film 20.00KQ2 +0.1% 1/8W 

ASU12 15249 TLO64CN A6RY 10013-9 Carbon Film 472 45% 1/4W 

ASU13 15119 DG201CJ A6R10 10013-9 Carbon Film 472 £5% 1/4W 

A6R11 10015-206 | Metal Film 7.50KQ +1% 1/8W 

BAGRI2 |--------- Not Used 
tat . BAGRI3 J --------- Not Used 

A OR OSPMBLY nays BOARD wAGRI4 12449-37 Metal Film 20.00K2 +0.1% 1/8W 

A6R15 12449-37 Metal Film 20.00K2 +0.1% 1/8W 

A6C1 11501-2 Ceramic O.1uF +20% 50V §A6R16 12449-37 |Metal Film 20.00KQ2 +0.1% 1/8W 

A6C2 = [------- Not Used A6R17 12449-37 Metal Film 20.00KQ +0.1% 1/8W 

A6C3 11501-2 Ceramic O.1uF +20% SOV BAG6R18 10013-9 Carbon Film 472 +5% 1/4W 

A6C4 10000-4 Ceramic .O01uF +20% 1000V §A6R19 10013-9 Carbon Film 472 +5% 1/4W 

A6C5 10000-4 Ceramic .OO01UF +20% 1000V §A6R20 10013-9 Carbon Film 472 +5% 1/4W 

A6C6 sf ------- Not Used fAGR21 10013-9 Carbon Film 472 +5% 1/4W 
A6C7 10000-4 Ceramic .O01uF +20% 1000V HA6R22 10013-28 Carbon Film 1.8KQ 45% 1/4W 

A6C8 10000-4 Ceramic .O01uF +20% L1OOOV HAGR23 10013-37 Carbon Film 10KQ +5% 1/4W 

A6C9 11501-2 Ceramic 0.1uF 420% SOV BAGR24 10013-28 Carbon Film 1.8KQ 45% 1/4W 

A6C10 11501-2 Ceramic O.1uF 420% 50V QAGR25 10013-21 Carbon Film 4702 45% 1/4W 

A6C11 11501-2 Ceramic O.1uF £20% SOV §A6R26 10013-21 Carbon Film 4702 5% 1/4W 

A6C12 11501-2 Ceramic O.1uF £20% SOV §A6R27 10013-21 Carbon Film 4700 +5% 1/4W 

A6C13 10000-2 Ceramic 220pF +20% 1000V MA6R28 10015-230 | Metal Film 11.0K 41% 1/8W 

A6C14 10787-11 Tantalum 1.0uF £20% 35V BAGR29 10013-28 Carbon Film 1.8K 45% 1/4W 

A6C15 10000-11 Ceramic .O1uF 420% 100V fA6R30 10013-17 Carbon Film 2202 +5% 1/4W 

A6C16 10000-11 Ceramic .O1UF +20% 100V 

A6C17 10000-11 Ceramic .O1UF 420% 1oov | 

A6C18 10000-11 Ceramic .O1UF +20% 1OOV FA6UL 13470-42 SN74LS365N 

A6C19 10000-11 Ceramic .OluF 420% 100V §A6U2 13470-42 SN74LS365N 

A6C20 10000-11 Ceramic .O1uF £20% 100V §A6U3 13470-53 SN74LS83N 

A6C21 10000-11 Ceramic . O1LF +20% 1O0V ff A6U4 13470-53 SN74LS83N 

A6C22 10000-11 Ceramic .O1UF £20% 100V #A6US 13470-53 SN74LS83N 

A6C23 10000-11 Ceramic .O1uF +20% 100V fA6U6 13470-17 SN74LS123N 

A6C24 10000-11 Ceramic .O1uF +20% 100V BH A6U7 13470-52 SN74LS33N 

A6C25 10000-11 Ceramic .O1uF +20% 100V B AGUS 14670 DM2504N 

A6C26 10000-11 Ceramic .O1uF 420% 100V A6U9 14671 ADS65JD 

A6C27 10000-11 Ceramic .O1uF £20% 100V QA6U10 13470-5 SN74LSO8N 

A6C28 10000-1 Ceramic 100pF +20% 1000V §A6U11 13470-13 SN74LS74N 

A6C29 10000-1 Ceramic 100pF +20% 1000V fA6U12 13470-55 SN74LS378N 

A6C30 10000-1 Ceramic 100pF +20% 1000V A6U13 13470-42 SN74LS365N 

A6C31 10909-2 Mica A70pF 41% SO0V Mf A6U14 13470-42 SN74LS365N 

A6C32 10001-8 Ceramic 15pF 45% 1OOOV §AG6U15 13470-42 SN74LS365N 

A6C33 10787-11 Tantalum 1.0uF +20% 35V §A6U16 13470-9 SN74LS27N 

A6C34 10787-11 Tantalum 1.0yF +20% 35V §AG6UL7 13470-12 SN74LS42N 

A6C35 10000-11 Ceramic .O1UF +20% 100V §A6U18 13470-13 SN74LS74N 

A6C36 10000-11 Ceramic .O1pF £20% 100V §A6U19 13470-55 SN74LS378N 

A6C37 10000-11 Ceramic .O1UF £20% 1OOV §A6U20 13470-42 SN74LS365N 

BA6U21 13470-42 SN74LS365N 

BA6U22 13470-42 | SN74LS365N 
A6CRI1 10043 1N4148 A6U23 13470-47 SN74LS32N 

A6U24 14634 LM311N 

A6U25 14226 TLO74CN 

A6J1 14520-2 Test Jack 8 A6U26 13470-54 SN74LS193N 

A6J2 14320-2 Test Jack # A6U27 14640 P2114 

A6IJ3 14520-2 Test Jack A6U28 14640 P2114 

A6J4 14320-2 Test Jack B A6U29 14640 P2114 



Model 1038-N10 

CIRCUIT ren CIRCUIT ren] 
REFERENCE! PART NO DESCRIPTION REFERENCE| PART NO. DESCRIPTION 

A6U30 14640 P2114 A7J6 14320-2 Test Jack 
A6U31 14640 P2114 A7I7 14320-2 Test Jack 
A6U32 14640 P2114 A7J8 14320-2 Test Jack 

A7J9 14320-2 Test Jack 

A7J10 14320-2 Test Jack 

'B' CHANNEL MEMORY PC BOARD . 

ASSEMBLY 14887 A7R1 12449-37 | Metal Film 20.00KR +0.1% 1/8W 
A7Cl 10000-4 Ceramic .001yF +20% 1000V # A7R2 12449-37 | Metal Film 20.00K2 +0.1% 1/8W 
A7C2 10000-4 Ceramic .001yF +20% 1000V # A7R3 12449-37 | Metal Film 20.00K2 +0.1% 1/8W 
A7C3 11501-2 Ceramic 0O.1,F +20% 50V ff A7R4 12449-37 | Metal Film 20.00K2 +0.1% 1/8W 
A7C4 11501-2 Ceramic 0.1yF +20% SOV BA7RS 10013-13 | Carbon Film 1002 +5% 1/4W 
A7CS 10000-11 | Ceramic .01,F +20% 100V § A7R6 10013-13 | Carbon Film 1002 +5% 1/4W 
\7C6 10000-11 | Ceramic .01,F +20% 100V § A7R7 10013-25 | Carbon Film 1K 45% 1/4W 
A7C7 10000-11 }| Ceramic .01,F £20% 100V § A7R8 10015-65 | Metal Film 4.99KQ 41% 1/8W 
A7C8 11501-2 Ceramic 0O.1F +20% 50V # A7R9 10013-13 | Carbon Film 10092 +5% 1/4W 
A7C9 11501-2 Ceramic 0.1)F +20% SOV # A7R10 10013-13 | Carbon Film 1002 +5% 1/4W 
A7C10 10001-6 Ceramic 47 pF 45% 1000V § A7R11 10015-65 | Metal Film 4.99KQ  +1% 1/8W 
A7C11l 10001-4 Ceramic 22 pF £5% 1000V § A7R12 10015-80 | Metal Film 4.02KQ  +1% 1/8W 
A7C12 11501-2 Ceramic . 0.1uF +20% SOV HA7R13 10015-80 | Metal Film 4.02KQ  +1% 1/8W 
A7C13 11501-2 Ceramic 0.1uF +20% 50V 8 A7R14 10015-7 Metal Film 10.0Kn  +£1% 1/8W 
A7C14. ss | +o Not Used A7R1S 10015-7 Metal Film 10.0K2  +£1% 1/8W 
A7C15 10000-4 Ceramic .001yF +20% 1000V § A7R16 10015-65 | Metal Film 4.99KQ 41% 1/8W 
A7C16 10000-4 Ceramic .001yF +20% 1000V ff A7R17 10013-13 | Carbon Film 1002 45% 1/4W 
A7C17 10787-11 | Tantalum 1.0uF +20% 35V 8} A7R18 10013-13 | Carbon Film 1002 £5% 1/4W 
A7C18 10787-11 | Tantalum 1.0yF +20% 35V 8 A7R19 12449-37 | Metal Film 20.00K2 +0.1% 1/8W 
A7C19 10000-1 Ceramic 100 pF +20% 1OOOVBA7R20 ~=| -------- Not Used 
A7C20 10000-1 Ceramic 100 pF +20% 1000V §f A7R21 12449-37 | Metal Film 20.00K2 +0.1% 1/8W 
A7C21 10909-2 Mica 470 pF £1% SOOV Bf A7R22 12449-37 | Metal Film 20.00Kn +0.1% 1/8W 
A7C22 10677-2 Mica 220 pF 41% S00V § A7R23 12449-37 | Metal Film 20.00K2 +0.1% 1/8W 
A7C23 10000-11 Ceramic .0O1uF 420% LOOVBA7R24 = | -------- Not Used 

A7C24 10000-11 ]| Ceramic .01pF +20% 100V § A7R25 10013-21 | Carbon Film 4702 45% 1/4W 
A7C25 10000-11 | Ceramic .O1yF +20% 100V ff A7R26 10013-21 | Carbon Film 4702 45% 1/4W 
A7C 26 10787-11 ] Tantalum 1.0yF 420% 35V 8 A7R27 10015-19 | Metal Film 1.00KQ  +£1% 1/8W 
A7C27 10000-11} Ceramic .01uF +20% 100V8 A7R28 10015-230] Metal Film 11.0KQ 41% 1.8W 
A7C 28 10000-11 | Ceramic .O1yF +20% 100V § A7R29 10013-28 | Carbon Film 1.8KQ 45% 1/4W 
A7C29 10787-11] Tantalum 1.0pF +20% 35V 8 A7R30 10013-37 | Carbon Film 10K2 45% 1/4W 
A7C30 10585-2 Ceramic 330 pF +5% 1LOOOVE A7R31 10015-65 | Metal Film 4.99KQ  +1% 1/8W 
A7C31 10000-4 Ceramic .O001yF +20% 1000V # A7R32 10015-65 | Metal Film 4.99KQ  +1% 1/8W 
A7C32 11501-2 Ceramic 0.1uF +20% DOVE A7R33 10015-17 | Metal Film 5112 +1% 1/8W 
A7C33 11501-2 Ceramic 0.1yF +20% SOV & A7R34 10015-17 | Metal Film 5119 41% 1/8W 
A7C 34 11501-2 Ceramic 0.1uF +20% SOV § A7R35 10015-258 | Metal Film 127K9 41% 1/8W 
A7C35 | ------- Not Used A7R36 J --------- Not Used 
A7C 36 10000-11] Ceramic .01uF +20% 1OOVEEA7R37. sd. ---- == Not Used 

A7C37 10000-11 | Ceramic .O1yF +20% 100V § A7R38 10015-7 Metal Film 10.0K2 +1% 1/8W 
A7C38 10000-11 | Ceramic .01uF +20% 100V § A7R39 15142-3 Var. Comp. 1KQ +10% 1/2W 
A7C39 10000-11 | Ceramic .O01uF +20% 100V § A7R40 10015-110] Metal Film 3.01KQ2  +1% 1/8W 
A7C40 10000-11 | Ceramic .01pF +20% 100V | A7R41 10015-80 | Metal Film 4.02KQ2  +1% 1/8W 
A7C41 10000-11 | Ceramic .OlpF 420% 100V # A7R42 10013-13 | Carbon Film 1002 45% 1/4W 
A7C42 10787-11] Tantalum 1.0pF +209 35VEA7R43 10013-13 | Carbon Film 1002 +5% 1/4W 
A7C43 i ene---- Not Used ATR44 10015-141] Metal Film 316KQ +1% 1/8W 
A7C44 |. -------- Not Used A7R45 10013-37 | Carbon Film 1OKQ +5% 1/4W 
A7C45 | ~------- Not Used A7R46 10013-33 | Carbon Film 4.7KQ 45% 1/4W 
A7C46 = |. ~------- Not Used A7RA7 10013-13 |} Carbon Film 1002 +5% 1/4W 
A7C47 10000-11} Ceramic .0luF +20 100V@ A7R48 10013-13 | Carbon Film 1002 £5% 1/4W 
A7C48 10787-11]} Tantalum 1.0yF +20% 35VE A7R49 10013-21 | Carbon Film 4702 45% 1/4W 
A7C49 10011-2 Mylar 1.0uF +20% 200VEEA7RSO 10013-16 | Carbon Film 1802 +5% 1/4W 
A7C50 10000-2 Ceramic 220 pF +20% 1000V 
A7C51 10000-11] Ceramic .O1uF +20% 100V 
A7C52 10000-11 | Ceramic 0.1)F +20% 100V § A7U1 14636 DM2503 

A7U2 14636 DM2503 
A7U3 13470-17 | SN74LS123N 
A7U4 13470-51 | SN74LS86N 

A7CR1 10043 1N4148 A7US 13470-17 | SN74LS123N 
, A7U6 13470-49 | SN74LS244N 

A7U7 13470-49 | SN74LS244N 
A7J1 14320-2 Test Jack A7U8 13470-13 | SN74LS74N 
A7J2 14320-2 Test Jack A7U9 13470-50 | SN74LS28N 
A7IJ3 14320-2 Test Jack A7U10 13470-47 | SN74LS32N 
A734 14320-2 Test Jack A7U11 13470-13 | SN74LS74N 
A7JS 14320-2 Test Jack A7U12 15093 LM399H 

9-9 



Model 1038-N10 

CIRCUIT re CIRCUIT rent] 

REFERENCE| PART NO. DESCRIPTION Jct PART NO. DESCRIPTION 
A7U13 14644 DACO8 | A8C58 10787-11 | Tantalum 1.0uF  +20% 35V 
A7U14 14644 DACO8 A8C59 10000-2 | Ceramic 220pF +20% 1000V 
A7UL5 14640 P2114 A8C60 10000-11 | Ceramic .O1uF  +20% 100V 
A7U16 14640 P2114 A8C61 10909-2 | Ceramic 470pF +1% 1000V 
A7U17 14640 P2114 A8C62 10909-2 | Ceramic 470pF +1%  1000V 
A7U18 14640 P2114 A8C63 10001-5 Ceramic 33pF +5% 1000V 
A7U19 15249 TLO64CL A8C64 10001-5 | Ceramic 33pF +5% 1000V 
A7U20 14226 TLO74 A8C65 10000-1 Ceramic 100pF +20% 1000V 
A7U21 14634 LM311N A8C66 15776-4 | Ceramic .0022pF  +10% 50V 
A7U22 14640 P2114 A8C67 15776-4 Ceramic .0022yF  +£10% SOV 
A7U23 14640 P2114 A8C68 10000-12 | Ceramic 150pF  +20% 1000V 
A7U24 14640 P2114 
A7U25 /14640 P2114 A8CR1 10043 1N4148 

HORIZ & CURSOR PC BOARD A8CR2 10043 IN4148 
A8CR3 10043 1N4148 

ASSEMBLY - 15187 A8CR4 10043 1N4148 A8C1 10000-1 Ceramic 100pF -+20% 100V 
A8C2 10000-11 | Ceramic O1uF +208  toovg 8CR5 — | 10043 IN4148 ; 3 A8CR6 10043 1N4148 A8C3 10000-11 | Ceramic .O1pF +20% 100V F necrs 10043 1N4148 
A8C4 11501-2 Ceramic O.1yF +20% SOV vscrg | ee Not. Used 
A8C5 10011-2. | Mylar 1.0uF +10% 200V 
A8C6 11501-2 |Ceramic O.1uF +20% sovp A8CR9 | 10048 IN4148 

; ° A8CR10 10043 1N4148 A8C7 10909-3 | Ceramic 390pF +1% 1000V 
A8CR11 10043 1N4148 

ABCB [omenen = Not! Used A8CR12__ ‘| -------- Not Used A8C9 10000-11 | Ceramic .O1pF +20% 100V F  ocpi3 10043 1N4148 
A8C10 10001-6  |Ceramic 47pF 45%  1000V 
A8C11 10000-11 | Ceramic .O1pF +20% 100V f A8J1 14320-2 | Test Jack 
A8C12 10000-8  |Ceramic .022uF +£20% SOOV A8s2 14320-2 | Test Jack 
A8C13.—- | ------- Not Used A8J3 14320-2 | Test Jack 
A8C14 11501-2 Ceramic O.1pF +20% SOVE A8J3 14320-2 | Test Jack 
A8C15 11501-2 Ceramic O.1pF +20% SOV A8s4 14320-2 | Test Jack 
A8C16 11501-2 Ceramic O.1yF 420% SOV B A8J5 14320-2 Test Jack 
A8&C17 10000-11 | Ceramic -O1uF +20% 100V RE A8J6 14320-2 Test Jack 
A8C18 10000-11 | Ceramic -O1luF +20% IOOVB A8JI7 | -------- Not Used 
A8C19 10001-6 |Ceramic 47pF +5% 1000V—R Ags 14320-2 | Test Jack 
A8C20 15776-5 Ceramic O.1yF +10% SOV A8J9 14320-2 | Test Jack 
A8C21 11501-2 Ceramic O.1yF +20% SOV A8J10 14320-2 | Test Jack 
A8C22 15788-1 |Metal Mylar 1.0uF +10% SOV A8J14 14320-2 | Test Jack 
A8C23 10001-3 | Ceramic 10pF +20% SOOV @ A8J12 14320-2 | Test Jack 
A8C24 15776-4 Ceramic .0022uF +10% SOV A8s13 14320-2 | Test Jack 
A8C25 15776-3 Ceramic .022yF +10% SOV A8I14 14320-2 | Test Jack 
A8C26 15776-3 Ceramic .022uF +10% SOV § A8Q1 10019 2N3565 
A8C27 10000-2 Ceramic 220pF +20%  1000V§ AsQ2 10019 2N3565 
A8C28 10001-3 Ceramic 1OpF +20% SQ0V 
A8C29 15776-4 | Ceramic .0022yF +10% SOV A8R1 10013-49 | Carbon Film 100Ka +5% 1/4W 
A8C30 10011-2 Mylar 1.0yF +10% 200V § A8R2 10013-49 | Carbon Film 100Kn +5% 1/4W 
A8C31 10000-11 | Ceramic .O1pF +20% 100V f A8R3 10013-9 Carbon Film 47Q +5% 1/4W 
A8C32 10000-11 | Ceramic .O1yF +20% 100VE asr4 10013-9 Carbon Film 47 45% 1/4W 
A8C33 10000-11 | Ceramic .O1pF -+20% 100VH AsRs 10015-7 | Metal Film 10.0Kq +1%  1/8W 
A8C34 10000-11 | Ceramic .Q1pF +20%  100y— A8R6 10015-207 | Metal Film 20.0Kn 41% 1/8W 
A8C35 10000-11 | Ceramic .O1pF +20% 100V f A8R7 10015-218 | Metal Film 40.2KQ £1% 1/8W 
A8C36 10000-11 | Ceramic .O1pF +20% 100V # AsrRs 10015-7 | Metal Film 10.0Kn +1% 1/8W 
A8C37 10000-11 |Ceramic .O1pF +20% 100V f A8R9 10013-49 | Carbon Film 100Kn +5% 1/4W 
A8C38 10000-11 | Ceramic “O1pF  +20% 100V 8 A8R10 10013-49 | Carbon Film 100Kn 45% 1/4W 
A8C39 10000-11 | Ceramic .O1uF +20% 100V § A8Rii 10013-49 | Carbon Film 100Kn +5% 1/4W 
A8C40 10000-11 | Ceramic .O1yF +20% 100V J A8Ri2 10013-47 | Carbon Film 68KQ +5% 1/4W 
A8C41 10000-11 | Ceramic .O1yF +20% 100V fF A8R13 10013-49 | Carbon Film 100K +5% 1/4W 
A8C42 10000-11 | Ceramic .O1pF +20% 100V § A8R14 10013-65 | Carbon Film 2.2m. +5% 1/4W 
A8C43 10000-11 | Ceramic .O1pF +20% 100V § A8R15 10013-49 | Carbon Film 100Kn +5% 1/4W 
A8C44 10000-11 | Ceramic .O1uF +20% 100V § A8R16 10013-28 | Carbon Film 1.8KQ +5% 1/4W 
A8C45 10000-11 | Ceramic .O1yF +20% 100V § A8R17 10013-45 | Carbon Film 47KQ +5% 1/4W 
A8C46 10000-11 | Ceramic .O1pF +20% 100V § A8R18 10013-35 | Carbon Film 6.8KQ +5% 1/4W 
A8C47 10000-11 | Ceramic .O1pF +20% 100V 8 A8R19 10013-17 | Carbon Film 2202 +5% 1/4W 
A8C48 10000-11 | Ceramic .O1uF +20% 100V § A8R20 10013-17 | Carbon Film 2202 +5% 1/4W 
A8C49 10000-11 | Ceramic .O1pF  +20% 100V A8R21 10013-37 | Carbon Film 10KQ +5% 1/4W 
A8C50 10000-11 | Ceramic .O1uF +20% 100V} A8R22 10013-28 | Carbon Film 108Kn +5% 1/4W 
A8C51 10000-11 | Ceramic .OluF +20% 100V § A8R23 10013-37 | Carbon Film 10Ke +5% 1/4W 
A8C52 10000-11 | Ceramic .O1pF +20% 100V §# A8R24 10013-73 | Carbon Film 10M. +5% = 1/4W 
A8C53 10000-11 | Ceramic .O1pF +20% 100V fF A8R25 10013-21 | Carbon Film 4702 +5% 1/4W 
A8C54 10000-11 | Ceramic .O1uF +20% 100V fF A8R26 10013-18 | Carbon Film 2702 +5% 1/4W 
A8CS5 10787-11 | Tantalum 1.0uF +20% 35V ff A8R27 10013-17 | Carbon Film 2202 +5% 1/4W 
A8C56 10787-11 | Tantalum 1.0uF +20% 35VH A8R28 10013-37 | Carbon Film 10KQ +5% 1/4W 
A8C57 10787-11 | Tantalum 1.0uF +20% 35V — A8R29 10013-25 | Carbon Film 1kn 45% 1/4W 



Model 1038-N10 

CIRCUIT EPMS CIRCUIT rem] 

REFERENCE] PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION 

A8R30 10013-65 Carbon Film 2.2MQ2 45% 1/4W A8R102 12449-53 Metal: Film 50.00K2 +0.4% 1/8W 
A8R31 10013-31 | Carbon Film 3.3KQ 45% 1/4WH A8R103 15142-2 Variable Comp LOOK +10% 1/2W 
A8R32 10013-31 Carbon Film 3.3KQ +5% 1/4W A8R104 10013-51 Carbon Film 150KQ +5% 1/4W 

A8R33 i} 10013-31 Carbon Film 3.3KQ +5% 1/4W A8R105 10013-13 Carbon Film 100Q +5% 1/4W 
A8R34 10013-31 Carbon Film 3.3KQ +5% 1/4W A8R106 12449-77 Metal Film 169.0KQ 40.1% 1/8W 
A8R35 10013~16 Carbon Film 1802 +5% 1/4W A8R107 10015-7 Metal Film 10.0KQ 41% 1/ 8W 
A8R36 10013-51 | Carbon Film 1SOKQ +5% 1/4W@ A8R108 12449-77 | Metal Film 169.0K2 +0.1% 1/8W 
A8R37 10013-34 |Carbon Film 5.6KQ +5% 1/4WE A8R109 13584-4 Variable Comp 1KQ +20% 1/2W 
A8R38 10015-13 Metal Film 1OOKQ +1% 1/8W A8R110 10015-7 Metal Film 10.0K2 +1% 1/8W 

A8R39 ss J ---~--~-- Not Used A8R111 10013-37 | Carbon Film 10KQ +5% 1/4w 

A8R40 10013-9 Carbon Film 47Q +5% 1/4W A8R112 =| -------- Not Used 

A8R41 10015~152 | Metal Film 3329 +1% 1/8NM A8R113- | -------- Not Used 
A8R42 10013-9 Carbon Film 472 +5% 1/4W@ A8R114 | ----~---- Not Used 

A8R43 10015-33 |Metal Film 92.5KQ +1% 1/8WA A8R115 12449-33 | Metal Film 100 .0F@ +011% 1/8W 
A8R44 10015-224 | Metal Film 1502 +1% 1/8Ww A8R116 12449-33 Metal Film 100 .0KQ +0.1% 1/8W 

A8R45 | ~-+----- Not Used A8R117 10015-123] Metal Film 3012 41% 1/ 8W 
A8R46 ~—s | -- ------ Not Used A8R118 12449-33 Metal Film 100.0K2 40.1% 1/8W 

A8R47 | ~- 4 ----- Not Used A8R119 12449-86 | Metal Film 100.3KQ2 40.1% 1/8W 
A8R48 = | -------- Not Used A8R120 10015-109 | Metal Film 348K Q 41% 1/8w 

A8R49 10013-13 | Carbon Film 1002 +5% 1/4WH A8R121 10015-19 | Metal Film 1.00KQ +1% 1/ 8W 
A8R50 12449-33 Metal Film 100.0KQ +0.1% 1/8W A8R122 10013-33 Carbon Film 4,.7KQ +5% 1/4W 

A8R51 12449-53 Metal Film 50.00K 2 40.1% 1/8W A8R123 10015-43 Metal Film 121KQ 41% 1/ 8W 

A8R52 12449-53 |Metal Film 50.00KQ2 +0.1% 1/8WH A8R124 10013-13 | Carbon Film 100 Q 45% 1/4W 
A8RS3 12449-33 Metal Film 100.0KQ +0.1% 1/8W A8R125 10013-33 Carbon Film 4.7KQ 45% 1/4W 

A8R54 10013-39 Carbon Film ISKQ +5% 1/4W A8R126 10013-28 Carbon Film 1.8KQ +£5% 1/4W 

A8RS5 10013-17 |Carbon Film 2202 +5% 1/4WH A8R127 10013-9 Carbon Film 472 45% 1/4W 

A8R56 10013-53 Carbon Film 220KQ +5% 1/4W A8R128 10013-9 Carbon Film 472 45% 1/4W 

A8R57 10013-33 | Carbon Film 4.7KQ +5% 1/4WH A8R129 10013-9 Carbon Film 479 45% 1/4W 
A8R58 10013-21 Carbon Film 4702 +5% 1/4W A8R130 10013-9 Carbon Film 472 45% 1/4W 

A8R59 10013-35 Carbon Film 6.8KQ2 +5% 1/4W A8R131 10013-9 Carbon Film 472 45% 1/4 

A8R60 10013-28 Carbon Film 1.8KQ +5% 1/4W A8R132 10013-9 Carbon Film 472 +5% 1/4W 

A8R61 10013-35 Carbon Film 6.8KQ +5% 1/4W A8R133 10013-9 Carbon Film 472 +5% 1/4W 

A8R62 12449-26 Metal Film 5.000KQ +0.1% 1/8W A8R134 10013~9 Carbon Film 4702 45% 1/4W 

A8R63 12449-26 |Metal Film 5.000KQ +0.1% 1/8WB A8R135 10013-9 Carbon Film 472 +5% 1/4W 
A8R64 12449-26 |Metal Film 5.000KQ 40.1% 1/8NH A8R136 10013-9 Carbon Film 4702 45% 1/4W 
A8R65 12449-26 }Metal Film 5.000KQ +0.1% 1/8WH A8R137 10013-9 Carbon Film 472 45% 1/4W 
A8R66 10015-239 | Metal Film 187KQ +41% 1/8W@ A8R138 10013-9 Carbon Film 472 45% 1/4wW 
A8R67 10015-120 | Metal Film 69.8KQ +1% 1/8W A8R139 10013-29 Carbon Film 2.2KQ +5% 1/4W 

A8R68 10015-133 | Metal Film 49.9KQ +1% 1/8WE A8R140 12449-65 | Metal Film 2.200K2 40.1% 1/8W 
A8R69 10015-62 Metal Film 200KQ. +1% 1/8W A8R141 10013-21 Carbon Film 470Q +5% 1/4W 

A8R70 10013-33 Carbon Film 4.7KQ +5% 1/4W A8R142 10013-21 Carbon Film 4702 +5% 1/4W 

A8R71 = |. -------- Not Used A8R143 10013-21 | Carbon Film 470Q +5% 1/4W 
A8R72 = | -------- Not Used A8R144 10013-21 | Carbon Film 4709 45% 1/40 
A8R73 10013~37 Carbon Film 10KQ +5% 1/4W A8R145 10013-17 Carbon Film 2202 45% 1/4W 

A8R74 10015-13 | Metal Film 100KQ +1% 1/8W A8R146 12449-82 | Metal Film 115.8KQ +0.1% 1/8W 
A8R75  ——- | -------- Not Used A8R147 10013-17 | Carbon Film 220 Q 45% 1/4W 

A8R76 10015-190 | Metal Film 13.0KQ +1% 1/8W A8R148 10013-45 Carbon Film 47K Q +5% 1/4W 

A8R77 15142-2 Variable Comp 100KQ +10% 1/2W A8R149 12449-21 Metal Film 10.00KQ +0.1% 1/8W 

A8R78 10013-51 Carbon Film 150KQ +5% 1/4W A8R150 12449-73 Metal Film 10.20KQ 40.1% 1/8W 

A8R79 10013-13 | Carbon Film 1002 +5% 1/4WH A8R151 12449-~37 | Metal Film 20.00KQ 40.1% 1/8W 
A8R80 10015-74 |Metal Film 2.00KQ +1% 1/8W@ A8Ri52 12449-37 | Metal Film 20.00KQ 40.1% 1/8W 
A8R81 10015-45 |Metal Film 499KQ +41% 1/8WB A8R153 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A8R82 10015-20 Metal Film 1.10KQ +£1% 1/8W A8R154 12449-37 Metal Film 20.00KQ +0.1% 1/8W 

A8R83 10015-45 |Metal Film 499K2 +1% 1/8WH AS8R1iS5 10013-37 | Carbon Film 1OKQ +5% 1/4wW 
A8R84 10015-13 Metal Film 100KQ +1% 1/8W A8R156 1001335 Carbon Film 6.8KQ +5% 1/4W 

A8R85 10015-218 | Metal Film 40.2KQ +1% 1/8WR A8R157 10013-57 | Carbon Film A70K Q +5% 1/4W 
A8R86 10015-218 | Metal Film 40.2KQ +1% 1/8W 
A8R87 10013-25 | Carbon Film IKQ 45% 1/4WB A8S1 15122 Switch, DIP, SPST (4 rocker arms) 
A8R88 10015-24 |Metal Film 46.4KQ +1% 1/8WH@ aAss2 14677 Switch, DIP, SPST (5 rocker arms) 
A8R89 10015-13 Metal Film 10O0OK2 +41% 1/8W A8U1 14634 LM311N 

A8R90 10015-13 Metal Film 100KQ2 +1% 1/8W A8U2 11332 CA3054 

A8R91 10015-119 | Metal Film 34.8KQ2 +1% 1/8W A8U3 15233 CA3S240AE1 

A8R92 10013-49 Carbon Film 100K2 +5% 1/4W A8U4 15119 DG210CJ 

A8R93 10013-37 Carbon Film 10KQ2 +5% 1/4W A8U5 15141 LM339N 

A8R94 10013-51 Carbon Film 150KQ2 +5% 1/4W A8U6 13470-7 SN74LS14N 

A8R9S 10015-90 Metal Film 24.9K2 +5% 1/4W A8U7 13470~-13 SN74LS74N 

A8R96 13584-4 Variable Comp 1KQ +20% 1/2W A8U8 13470-18 SN74LS221N 

A8R97 10015-90 Metal Film 24.9KQ +1% 1/8W A8U9 15249 TLO64CN 

A8R98 10015-~-106 | Metal Film 6.81KQ +1% 1/8W A8U10 15249 TLO64CN 

A8R99 10015-19 Metal Film 1.00KQ +1% 1/8W A8U11 15249 TLO64CN 

A8R100 10015-65 Metal Film 4.99KQ +1% 1/8W A8U12 14226 TLO74CN 

A8RI101 12449-53 Metal Film 50.00KQ2 +0.1% 1/8W A8U13 15141 LM339N 



Model 1038-N10 

CIRCUIT > CIRCUIT rem] 

REFERENCE| PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION 
A8U14 13470-6 SN74LS10N A9C51 10000-11 Ceramic .O1pF 100V 
A8UI15 13470-13 SN74LS74N A9CS2 10000-11 Ceramic .O1LUF +20 100V 
A8U16 13470-17 | SN74LS123N A9C53 10000-11 Ceramic .O1pLF +20 100V 
A8U17 15119 DG210CJ A9C54 10000-11 Ceramic .O1pF +20 100V 
A8U18 15249 TLO64CN A9CS55 10000-11 Ceramic -O1pF +20 100V 
A8U19 15143 CA3096A A9C56 10000-11 Ceramic -O1uF +20% 100V 
A8U20 13470-54 SN74LS 193N A9C57 10000-11 Ceramic -O1yF +20 100V 
A8U21 13470-54 SN74LS 19 3N A9CS8 10000-11 Ceramic -O1yF +20 100V 
A8U22 13470-54 SN74LS 19 3N A9CS9 10000-11 | Ceramic -O1yF +20 100V 
A8U23 14645 ADS561JD A9C60 10000-11 Ceramic .O1pF 420% 100V 
A8U24 14641 8255A A9C61 10000-11 | Ceramic .01,F +20 100V 
A8U25 15120 DG303CI A9C62 10000-11 Ceramic -O1yF +20 100V 

A8U26 15249 TLO64CN A9C63 10000-11 Ceramic -O1,F +20 100V 

A8U27 14671 ADS65J A9C64 11501-2 Ceramic 0.1uF £20 50V 
A8U28 13470-54 SN74LS 193N A9C65 10000-11 Ceramic .O1uF £20 100V 
A8U29 13470-54 SN74LS193N A9C66 10000-11 Ceramic .O1uF +20 100V 
A8U30 13470-54 SN74LS 19 3N A9C67 10000-11 Ceramic .OLUF +20 100V 
A8U31 13470-44 SN74LS138N A9C68 10000-11 Ceramic .O1UF +20 100V 

CRT DISPLAY PC BD ASSY - 15330 

(Note: Ag and A10 are common PC AOCRI 10043 1N4148 
Board Assemblies. Prefix refer- AOCR2 10043 1N4148 
ence destgnators with A9 or A10) 

ASCI 11501-2 Ceramic 0.1F +20% SOV 

A9C2 10000-4 Ceramic O01 pF +20% 1000V A9Q1 11119 2N4250 

A9C3 10000-4 Ceramic 001 uF +20% 1000V A9Q2 10019 2N3565 

A9C4 10000-4 Ceramic -O01uF +20% 1000V 

A9CS 10000-4 Ceramic .OO1pF +20% 1000V 
A9C6 10000~4 Ceramic .001pF +20% 1o0oov § ARI 10015-45 | Metal Film 499KQ +£1% 1/8W 
A9C7 10000-4 Ceramic .001yF  +20% 1000V AOR2 10015-45 | Metal Film 499KQ +1% 1/8W 
A9C8 10000-4 Ceramic .001yF  +20% 1000V AOR3 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
ASCO 10000-4 Ceramic .001,F  +20% 1000V AQR4 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

A9C10 10000-4 Ceramic .001yF  +20% 1000V AORS 10013-73 | Carbon Film 10MQ £5% 1/4W 
ASC11 10000-4 Ceramic .001,F  +20% 1000V AQR6 13584-7 | Var. Comp. 100KQ +20% 1/2W 
A9C12 10000-4 Ceramic .001pF  +20% 1000V AQRT | ~--~=--- Not Used 
A9C13 10000-4 Ceramic .001yF +20% 1000V AOR8 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A9C14 10000-4 Ceramic .001pF +20% 1000V AQRY 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A9C15 10000-4 Ceramic .001yF  +20% 1000V A9R10 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A9C16 10000-4 Ceramic .001yF +20% 1000V ASR1I1 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A9C17 10000-4 Ceramic .001uF  +20% 1000V AOR12 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
AoC1g.—s: | -------- Not Used AORI3 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A9C19 —s_s Jue Not Used AOR14 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

A9C20 10000-4 Ceramic .001pF  +20% 1000V A9RIS 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A9C21 10000-4 Ceramic OO1pF  +20% 1000V AOR16 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A9C22 10001-3 Ceramic 10pF +£5% 1000V AQR17 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A9C23 10000-11 | Ceramic O1uF +20% 1000V A9R18 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

A9C24.—s: | -------- Not Used AORI9 12449-33 | Metal Film 100.0Kq +0.1% 1/8W 
A9C25 = fue ee eee Not Used AQR20 12449-33 | Metal Film 100.0K2 40.1% 1/8W 

A9C26 ~—— | -------- Not Used AOR21 12449-21 | Metal Film 10.00KQ +0.1% 1/8W 

A9C27 | -------- Not Used AOR22 12449-33 | Metal Film 100.0Kn +0.1% 1/8W 
A9C28 -------- Not Used A9R23 12449-37 | Metal Film 20.00KQ «0.1% 1/8W 

A9C29, ss | -------- Not Used AOR24 12449-33 | Metal Film 100.0KQ +0.1% 1/8W 
A9C30 10000-4 Ceramic O01uF  +20% 1000V A9R25 12449-33 | Metal Film 100.0KQ +0.1% 1/8W 
A9C31 10000-4 Ceramic OO1uF +20% 1000V AQR26 12449-33 Metal Film 100.0KQ +0.1% 1/8W 

A9C32 11501-2 Ceramic 0.1uF +20% 50V AQR27 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

A9C33 10787-11 Tantalum 1.0uF +20% 35V AQR28 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

A9C34 10787-11 |Tantalum 1.0yF 420% 35V AQR29 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A9C35 10787-11 Tantalum 1.0uF +20% 35V A9R30 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

AIC36 11501-2 Ceramic 0.1uF +20% 50V AOR31 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

A9C37 11501-2 Ceramic 0.1,F +204 50V AOR32 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

A9C38 11501-2 Ceramic 0.1pF +20% Sov AOR33 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

A9V39 11501-2 Ceramic 0.1uF +20% SOV AOR34 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

A9C40 10000-11 |Ceramic .01pF +20% 100V AQR35 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

A9C41 10000-11 Ceramic .O1pF +20% 100V A9R36 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A9C42 {0000-11 Ceramic .O1uF +20% 100V ASR37 12449-37 Metal Film 20.00KQ +0.1% 1/8W 

ADC43 10000-11 Ceramic -O1nE +20% 100V AQOR38 12449-37 | Metal Film 20.00KQ +0.1% -1/8W 

A9C44 10000-11 | Ceramic .01uF +20% 100V AOR39 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
A9C45 10000-11 Ceramic .O1uF +20% 100V A9R40 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 

A9C46 10000-11 |Ceramic .01uF +20% 100V AOR41 12449-37 | Metal Film 20.00KQ +0.1% 1/8W 
ASC47 10000-11 |Ceramic .01,F +20% 100V AOR42 12909-15 | Wire Wound 16.70KQ +0.1% 1/8W 

A9C48 10000-11 |Ceramic .01pF = +£20% 100vV ff A9R43 13584-7 | Var. Comp. 100KQ = +20% 1/2W 
A9C49 10000-11 | Ceramic .01pF +20% 100V AOR44 12909-9 Wire Wound 10.00KQ +0.1% 1/8W 
A9CS50 10000-11 |Ceramic .01pF +209 100V A9R45 10013-69 | Carbon Film 4.7MQ 45% 1/4W 



Model 1038-N10 

CIRCUIT Remy CIRCUIT cD | 

REFERENCE} PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION 

AOR46 12449-14 | Wire Wound 10.20K9 1/8WE AOR117 10013-21 |Carbon Film 470Q  +5% 1/4W AQR47 13584-7 Var. Comp. 100K 1/2WH} AOR118 10013-65 |Carbon Film 2.2MQ +5% 1/4W AOR48 13584-2 Var. Comp. 1009 1/2WH ASR119 10013-9 |Carbon Film 472 £5% 1/4W AOSR49 10015-60 | Metal Film 19.6KQ 1/8WH A9R120 10013-9 {Carbon Film 479 +5% 1/4W AOR50 | -------- Not Used A9R121 13584-3 |Var. Comp. 5002 +20% 1/2W AORS1 12449-37 | Metal Film 20.00KQ 1/8WH AOR122 «sf ~~~ ~~ Not Used AOR5S2  ~—s Js -------- Not Used AOR123 10013-9 |Carbon Film 472 45% 1/4W AQR53 12499-37 | Metal Film 20.00KQ 1/8WH AOSR124 10013-9 |Carbon Film 479 £5% 1/4W AOR54 12449-37 | Metal Film 20.00KQ 1/8WH AOR125 10013-9 |Carbon Film 472 +5% 1/4W AORSS 12449-37 | Metal Film 20.00KQ 1/8WH ASR126 10013-9 |Carbon Film 472 45% 1/4W AORS6 12449-37 | Metal Film 20.00KQ 1/8WH AQR127 13584-4 |Var. Comp. 1K2 = +10% 1/2W 
AORS5S7 =—§- | ----~--- Not Used 
AORS5S8  ~—s- [| ---~----- Not Used A9S1 15091 Rotary, BCD AOR59 12449-37 | Metal Film 20.00KR + 1/8W 
“AOR6O 10142-2 Carbon Film 15MQ + 1/4W 
ASR61 13584-7 Var. Comp. 100KQ + 1/2WHf AOTP1 14320-2 |Test Jack AOR62 12449-37 | Metal Film 20.00KR + 1/8Wi AOTP2 14320-2 |Test Jack AOR63 12449-37 | Metal Film 20.00Kn + 1/8WE AOTP3 14320-2 |Test Jack AOR64 10013-33 Carbon Film 4.7KQ + 1/4WH ASTP4 14320-2 Test Jack AQOR65 jf -------- Not Used ASTPS5 14320-2 Test Jack AOR66 12449-78 |Metal Film 1.000M2 +0.1% 1/8WHl AOTP6 14320-2 |Test Jack AQR67 12449-79 | Metal Film 500.0K2 +0.1% 1/8WH AQTP7 14320-2 |Test Jack AOR68 12449-80 | Metal Film 200.0K2 +0.1% 1/8WM AoTPS 14320-2 |Test Jack AQR69 12449-33 |Metal Film 100.0K2 +0.1% 1/8W# AQTPO 14320-2 {Test Jack A9R70 13584-~-7 Var. Comp. 100KQ +20%  1/2WH AOTP1O0 14320-2 |Test Jack AOR71 10013-73 {Carbon Film 10M9 +5% 1/4W 
AQR72 12449-37 |Metal Film 20.00K2 +0.1% 1/8W 
AOR73 12449-21 |Metal Film 10.00K2 +0.1% 1/8Wf Agu1 15135 OP-07CP AOR74 12449-33 | Metal Film 100.0K2 +0.1% 1/8wf agu2 15135 OP-07CP AQR75 12449-21 |Metal Film 10.00K2 +0.1% 1/8Wf Agu3 15135 OP-07CP AOR76 12449-53 |Metal Film 50.00K2 +0.1% 1/8W@ Agua 15119 DG201CJ A9R77 10013-37 | Carbon Film 10K9 +5% 1/4W § Agus 15135 OP-07CP AOR78  ~—‘ | -------- Not Used A9U6 15214 AD7542AD AOR79 10013-25 | Carbon Film 1Ka + 1/4W § A9U7 13470-44 |SN74LS183N AOR80 10013-33 | Carbon Film 4.7KQ + 1/4W § A9U8 15119 DG201CJ AOR81 10015-65 |Metal Film 4,.99KQ + 1/8W § Agu9 15119 DG201CJ AOR82 10015-65 |Metal Film 4.99KQ + 1/8W ff AQU1O 15119 DG201CJ AOR83 12449-37 |Metal Film 20.00Kn + 1/8W § AQUI1 15135 OP-07CP AOR84 12449-37 |Metal Film 20.00Kn + 1/8W § A9U12 15249 TLO64CN AOR85 12449-37  |Metal Film 20.00Kn + 1/8W § A9U13 13470-51 |SN74LS86N AOR86 12449-37 |Metal Film 20.00KQ + 1/8W ff aogu14 15343 TLO62CP AOR87 10013-37 | Carbon Film 10K2 + 1/4W Fagus 15343 TLO62CP AOR88 12449-55 |Metal Film 4.000Kn +0. 1/8W ff ASULG 15249 TLO64CN ASR89 12449-55 |Metal Film 4.000Kn +o. 1/8W ff A9U17 14644 DACO8EQ A9R90 12449-80 |Metal Film 200.0Kn +0. 1/8W ff A9U18 14641 8255A AOR91 10013-9 Carbon Film 472 +5 1/4W 
AOR92 10013-9 Carbon Film 472 +5 1/4W 
AOR93 10013-9 Carbon Film 479 +5 1/4W 
AQR94 10013-9 |Carbon Film 479 £5 1/4W ASSEMBLY” aoeoe3 ASR95 10013-71 |Carbon Film 6.8MQ +5 1/4W 
AOR96 13584-7 Var. Comp. 100K2 +2 1/2W B AlICI 11501-2  |Ceramic O.1uF +20% Sov AOR97 10013-9 Carbon Film 472 + 1/4W fF Alic2 10000-11 {Ceramic -OluF +20% 100V AOR98 10013-9 Carbon Film 472 +5 1/4W # A11¢3 10000-11 |Ceramic .O1UF +20% 100V A9R99 10013-9 Carbon Film 472 +5 1/4W § A11C4 10000-11 {Ceramic O1lyF +20% 100V A9SR100 10013-9 Carbon Film 472 +5 1/4W J aiics 10000-11 Ceramic .OluF +20% 100V AOR1O1 10013-9 Carbon Film 472 +5 1/4W BA11C6 10001-11 Ceramic 25 pF +5% 1000V A9R102 10013-9 Carbon Film 479 +5 1/4W 9 a1ic7 10001-11 [Ceramic 25 pF +5% 1000V ASR103 10013-9 Carbon Film 472 +5 1/4W ff A11¢C8 11501-2 Ceramic O.1luF +20% Sov AOR104 10013-9 Carbon Film 472 +5 1/4W # aiic9 10787-11 |Tantalum 1.0uF +20% 35V AQR105 10013-9 Carbon Film 472 +5 1/4W B Al1c10 11501-2 {Ceramic O.1pF +20% 50V A9R106 10013-9 Carbon Film 472 +5 1/4W Falicll 11501-2 [Ceramic O.lpF +20% Sov ASR107 10013-9 Carbon Film 472 +5 1/4WfaAlici2 | --.-__. Not Used AOR108 10013-9 Carbon Film 472 £5 1/4W f alici3 11501-2 |Ceramic O.1luF +20% 50V ASR109 10013-9 Carbon Film 470 + 1/4W Batic 11501-2 [Ceramic — O.1pF +20% SOV AOSR1I10 10013-9 Carbon Film 472 + 1/4W §a1icis 11501-2 Ceramic O.1pF +20% SOV AOR111 10013-9 Carbon Film 472 a 1/4W § A11C16 10000-11 [Ceramic -OluF +20% LOOV AQR112 10013-9 Carbon Film 4792 + 1/4W ff A11C17 11501-2 Ceramic O.lpF +20% SOV AOR113 10013-9 Carbon Film 472 + 1/4W #Alic18 11501-2 Ceramic O.1uF +20% 50V A9R114 10013-9 Carbon Film 472 t 1/4W Faiicig 10787-11 [Tantalum 1.0uF +20% 35V ASR115 10013-17 Carbon Film 2209 t 1/4W 7 A11C20 11501-2 Ceramic O.lyF +20% SOV AOR116 10013-17 |Carbon Film 2202 + 1/4W 9 alic2i 10787-11 [fantalum 1.0uF +20% 35V 



Model 1038-N10 

CIRCUIT remy CIRCUIT <> 

REFERENCE| PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION 

A11C22 10787-11 | Tantalum 1.0UF  +20% 35Vg Allul7 15087 8216 

INTERCONNECT PC BOARD 

A1ICR1 10043 1N4148 ASSEMBLY - 15005 
A11CR2 10043 1N4148 Al2J1 12440-3 PLC. Edge, 50 Contact 

A12J3 12440-3 P.C. Edge, 50 Contact 

A12J4 12440-3 |P.C. Edge, 50 Contact 

Al1J1 14320-2 Test Jack Al2J5 12440-3 P.C. Edge, 50 Contact 

Allg2 14320-2 Test Jack A1l2J6 12440-3 P.C. Edge, SO Contact 

Al1d3 14320-2 Test Jack Al2J37 12440-3 P.C. Edge, 50 Contact 

Al1ld4 14320-2 Test Jack A12J8 12440-3 P.C. Edge, 50 Contact 

A12J9 12440-3 |P.C. Edge, 50 Contact 
Ai2J10 12440-3 P.C. Edge, 50 Contact 

A11Q2 10018 2N3646 Al2J12 14514-1 Post, .025 Square 

A11Q4 15092 TIS93 Al2J14 14514-1 |Post, .025. Square 

A1105 11507 TIS97 
A1106 15092 TIS93 FRONT PANEL PC BOARD 

A11Q7 11507 TIS97 _-ASSEMBLY - 14968 
A13C1 11501-1 |Ceramic  .022uF £20%  5OV 
A13C2 11501-2 |Ceramic 0.1uF +20%  50V 

AlIR1 | 14882-1 | Network LoKa —-#2%~—«12smwgy ATSCS L1501-2 |Ceramic O.1uF #208 5 WV 
Al1R2 | 10013-18 | Carbon Film 2799 25%  1/4wg 413C4 1501-1 [Ceramic .022uF 20% ON 
ALIR3 10013-25 | Carbon Film  1Ko 258 L/AW A13CS 11501-2 |Ceramic 0.1pF +20% SOV 

; = 2% A13C6 11501-1 {Ceramic .022uF  +20% 5O0V 
A11R4 10013-33 | Carbon Film 4.7KQ  +5% 1/4WE 3 3c7 11501-2 |Ceramic 0.1uF £20% SOV 

AL1R5 10013-33 | Carbon Film 4.7KQ +5%  1/4W - eramecee® “ee 
A11R6 10013-5 Carbon Film 222 +5% 1/4W 
atikg 10013-5 Carbon Film 222 +5% 1/4W 

R 10013-31 | Carbon Fil 3.3K +5% 1 
AliR9 Ol Not teed. mn a (AWE a scri 14006 LED, Red MV57124 

Al1R10 |10013-37 | Carbon Film 10Kq  +#5%  1/4wp SISCR2 14006 LED, Red MVS7124 
Al1R11 | 10013-37 | Carbon Film 10KQ +5%  1/4wp A1°CR° 15077 LED, Red AND124R 
A11R12 | 40013-37 | Carbon Film 10K 45%  1/4wp ATSCR4 15077 LED, Red AND124R 
ALIR13— | 44g82-1 ‘| Network 1oKa —-#2% ~—s125mwg APSCRS 15077 LED, Red AND124R 
A11R14 | 44882-1 ‘| Network 10Ka «2% ~—sL2smwg SPSCRO 15077 LED, Red AND124R 
AlIRIS | __.____- Not Used A1L3CR7 15077 LED, Red AND124R 

Al1R16 | Not Used AL3CR8 15077 LED, Red AND124R 

A11R17. | 40013-32 | Carbon Film 3.9KQ +5% 1/4wg ATSCR9 14006 LED, Red MV57124 
A11R18 10013232 | carton Film 3.9k0 25% Law ATSCRIO 14006 LED, Red MV57124 

Al1R19 | 109013-43 | Carbon Film 33K +5% 1/4wg AISCRIT | 15077 LED, Red AND124R 
Al1R20 | 10013-43 | Carbon Film 33Ka  +5%  1/4wy ASCR12— | 15077 LED, Red AND124R 

; ‘ A13CR13 15077 LED, Red AND124R 
ALIR21 10013-32 | Carbon Film 3.9K2  +5% 1/4W > 
Al1R22. | 0013-32 | Carbon Film 3.9KQ 15% 1/4wy AtSCRI4 | 15077 LED, Red AND124R 
Al1R23. |10013-43 | Carbon Film 33Ka. +53 = -1/4wy AISCRIS | 15077 LED, Red AND124R 

; : A13CR16 15077 LED, Red AND124R 
A11R24 10013-43 | Carbon Film 33K +5% 1/4W ? 
Al1R25 |190913-28 | Carbon Film 1.8Ko +5%  1/4wy ALSCRI7 | 15077 LED, Red AND124R 

A13CR18 15077 LED, Red AND124R 
A13CR19 15077 LED, Red AND124R 

Alsi 15091 Rotary, BCD A13CR20 15077 LED, Red AND124R 

A11S2 15090 DIP, SPDT (2 Rocker Arms) Neen beens aw nee NDLoaR 
A11S3 15090 DIP, SPDT (2 Rocker Arms) 2 KE 

A13J1 14514-1 |Post, .025 Square 
1 4 211 , 
Nib ree o.a4 OAT 4ALS138N A13J2 14514-1 |Post, .025 Square 

ALLS sess | 2732 A13J3 14514-1 |Post, .025 Square 

Allu4 15039 K1148 AL374 14514-1 Post, .025 Square 

A11US 13470-48 | SN74LS93N 
1 - . 

tius hreao 7 vie A13LS1 15164 Piezo-Alarm 

A11U8 13470-44 | SN74LS138N 
11u9 1 - . 

bro roto ON va Leoaan A13R1 10013-19 [Carbon Film 3302 +5% 1/4W 

ALIULI +5088 780 PIO A13R2 10013-19 |Carbon Film 3302 +5% 1/4W 

AL1U12 15635-1381 2732 A13R3 10013-7. |Carbon Film 332 +5% 1/4W 

ALIULS 3470.47 | SNTALS32N AL3R4 10013-7 |Carbon Film 332 +5% 1/4W 

Al1U14 15087 8216 
A11U15 14641 8255A 
Al11U16 14675 780 CPU 
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Model 1038-N10 

CIRCUIT tea} , CIRCUIT >) , 
REFERENCE| PART NO. DESCRIPTION REFERENCE| PART NO. DESCRIPTION 

Al3S1 15083-15 Pushbutton, Plain 
A13S2 15083-15 Pushbutton, Plain 

A13S83 15083-15 | Pushbutton, Plain 
A13S4 15083-15 Pushbutton, Plain 

A13S5 15083-15 | Pushbutton, Plain 
A13S6 15083-15 | Pushbutton, Plain 

A13S7 15083-15 | Pushbutton, Plain 
A13S88 15083-13 | Pushbutton, 'A! 
A13S9 15083-13 | Pushbutton, 'A! 
A13S10 15083-13 | Pushbutton, 'A! 
Al13S11 15083-13 | Pushbutton, 'A! 
A13S12 15083-13 | Pushbutton, 'A! 
A13S13 15083-13 Pushbutton, 'A! 

A13S14 15083-14 | Pushbutton, * ! 
Al3S15 15083-13 | Pushbutton, 'A! 
A13S16 15083-13 | Pushbutton, 'A! 
A13S17 15083-14 | Pushbutton, ' '! 
A13818 15083-10 | Pushbutton, '0! 
A13S19 15083-4 Pushbutton, '4! 

A13820 15083-8 Pushbutton, '8! 
A13S21 15083-1 Pushbutton, 'l'! 

A13S822 15083-5 Pushbutton, '5! 

A13S23 15083-9 Pushbutton, '9! 

A13824 15083-2 Pushbutton, '2! 
A13S25 15083-6 Pushbutton, '6! 
A13S26 15083-11 | Pushbutton, ',! 
A13S27 15083-3 Pushbutton, '3! 
A13828 15083-7 Pushbutton, '7! 
A13S829 15083-12 | Pushbutton, '-! 

A13U1 15079 Display LED £1 Red 
A13U2 15080 Display LED Numeric Red 
A13U3 15080 Display LED Numeric Red 
A13U4 15080 Display LED Numeric Red 
A13U5 15079 Display LED +1 Red 
A13U6 15080 Display LED Numeric Red 
A13U7 15080 Display LED Numeric Red 
A13U8 15080 Display LED Numeric Red 
A13U9 15080 Display LED Numeric Red 
A13U10 15081-2 Display LED 5 Digit Red 
Al3U11 15081-2 Display LED 5 Digit Red 
A13U12 15081-1 Display LED 3 Digit Red 
A13U13 15076 MM74C922N 
Al13U14 15076 MM74C922N 
A13U15 15081-1 Display LED 3 Digit Red 
A13U16 15081-1 Display LED 3 Digit Red 

A13U17 15076 MM74C922N 
A13U18 15081-1 Display LED 3 Digit Red 

HORIZONTAL FINGER PC BOARD 
ASSEMBLY - 15023 

Al4J1 14514-1 Post, .025 Square 

'A' CHANNEL FINGER PC BOARD 

ASSEMBLY - 15064 

A15J1 14514-1 Post, .025 Square 



Model 1038-N10 

PART NO. CROSS REFERENCE PART NO. CROSS REFERENCE 

remy =| MEGR. | MEGR. 
PART NO. | CODE MFGR. PART NO. PART NO. | CODE MFGR, PART NO. 

10000-1 56289 5GA-T10 10013-61 80031 B803104NB105 

10000-2 56289 5GA~T22 10013-65 80031 B803104NB225 

10000-3 56289 5GA-T47 10013-69 80031 B803104NB475 

10000-4 56289 5GA~-D10 10013-71 80031 B803104NB685 

10000-5 56289 5GA-D22 10013-73 80031 B803104NB106 

10000-6 56289 5GA-D47 10013~77 80031 B803104NB1 62 

10000-8 56289 5GAS-S20 10013-81 80031 B803104NB432 

10000-11 - 72982 805-000-X5V0-103Z 10013-95 80031 B803104NB513 

10001-1 56289 ‘LOTCC-V22 10015-3 24546 RNS55D 49.9 Ohm 1% 

10001-2 56289 1OTCC-V47 10015-6 24546 RN55D 464K Ohm 1% 

10001-3 56289 LOTCC-Q10 10015-7 24546 RNSSD 10.0K Ohm 1% 

10001-4 56289 LOTCC-Q22 10015-9 24546 RNSSD 17.8K Ohm 1% 

10001-5 56289 LOTCC-Q33 

10001-6 56289 LOTCC-Q47 

10001~-7 56289 10TCC~T10 10015-12 24546 RNS5D 9.09K Ohm 1% 

10001-8 56289 LOTCC-Q15 10015-13 24546 RN55D 100K Ohm 1% 

10001-11 56289 LOTCC-Q25 10015-14 24546 RNSSD 31.6K Ohm 1% 

10001-14 56289 1LOTCC-068 10015-17 24546 RN55D 511 Ohm 1% 

10015-19 24546 RN55D 1.00K Ohm 1% 

10007-2 80031 7IIDIAA2Z22PK601LAX 

10007-3 80031 71LIDIAC472PK601AX 10015-24 24546 RNS5SD 46.4K Ohm 1% 

10007-5 80031 TLIIDLAA2Z23PK201AX 10015-27 24546 RNS5SD 56.2K Ohm 1% 

10007-7 80031 711IDIACIO4PK201LAX 10015-33 24546 RN55D 82.5K Ohm 1% 

10007-8 80031 7LIDIAF224PX201AX 10015-36 24546 RN5SD 5.11K Ohm 1% 

10015-45 24546 RNSSD 499K Ohm 1% 

10015-47 24546 RN55D 2.49 Ohm 1% 

10011-2 27556 ZA1L652K 

10015-54 24546 RNSSD 110K Ohm 1% 

10013-5 80031 B803104NB220 10015-60 24546 RN55D 19.6K Ohm 1% 

10013-7 80031 B803104NB330 10015-62 24546 RNSSD 402K Ohm 1% 

10013-9 80031 B803104NB470 10015-65 24546 RNS5S5D 4.99K Ohm 1% 

10013-13 80031 B803104NB101 10015-66 24546 RN55D 9.53K Ohm 1% 

10013-14 80031 B803104NB1 21 10015-67 24546 RNSSD 143K Ohm 1% 

10013-15 80031 B8O03104NB1L51 

10013-16 80031 B803104NB181 

10013-17 80031 B803104NB221 10015-74 24546 RNS55D 2.00K Ohm 1% 

10013-18 80031 B803104NB271 10015-80 24546 RN55D 4.02K Ohm 1% 

10013-19 80031 B803104NB331 10015-87 24546 RNSSD 15.0K Ohm 1% 

10013-21 80031 B803104NB471 10015-90 24546 RN55D 24.9K Ohm 1% 

10013-22 80031 B803104NB561 10015-94 24546 RN55D 97.6K Ohm 1% 

10013-23 80031 B803104NB681 10015-98 24546 RN5SSD 13.3K Ohm 1% 

10013-25 80031 B803104NB102 10015-100 24546 RN55D 16.9K Ohm 1% 

10013-28 80031 B803104NB182 

10013-29 80031 B803104NB222 

10013-31 80031 B803104NB332 10015~106 24546 RNS5D 6.81K Ohm 1% 

10013-32 80031 B803104NB392 10015-110 24546 RNSSD 3.01K Ohm 1% 

10013-33 80031 B803104NB472 10015-113 24546 RN5S5D 75.0K Ohm 1% 

10013-34 80031 B803104NB562 10015-114 24546 RN55D 75.0K Ohm 1% 

10013-35 80031 B803104NB682 10015-116 24546 RN55D 30.1K Ohm 1% 

10013-37 80031 B803104NB103 10015-118 24546 RNS5D 28.7K Ohm 1% 

10013-39 80031 B803104NB153 10015-119 24546 RN55D 34.8K Ohm 1% 

10013-43 80031 B803104NB333 10015-120 24546 RNS55D 69.8K Ohm 1% 

10013-45 80031 B803104NB473 

10013-47 80031 B803104NB683 

10013-49 80031 B803104NB104 /10015-133 24546 RN55D 49.9K Ohm 1% 

10013-51 80031 B803104NB154 10015-152 24546 RN55D 332 Ohm 1% 

10013-53 80031 B803104NB224 

10013-55 80031 BSO3104NB334 

10013-57 80031 B8035104NB474 10015-181 24546 RNS55D 121 Ohm 1% 

10013-59 80031 B803104NB684 10015-188 24546 RN55D 33.2K Ohm 1% 



Model 1038-N10 

PART NO. CROSS REFERENCE PART NO. CROSS REFERENCE 

cr MFGR, Cenn MEGR. M | ; 
: . FGR. PART NO, PART NO. | CODE MFGR. PART NO PART NO. | CODE 

10015-189 | 24546 |RN5SSD S,90K Ohm 1% 11501-1 72982 | 8131-050-WSR-223K 
10015-190 | 24546 | RNSSD 13.0K Ohm 1% 11501-2 72982 | 8131-050-651-104M 

11501-7 72982 | 8131-050-X7RO-103K 

10015-191 | 24546 |RNSSD 66.5K Ohm 1% 11507 01295 | T1S97 
10015-195 | 24546 |RNSSD 200 Ohm 1% 
10015-206 | 24546 |RNSSD 7.50K Ohm 1% 
10015-207 | 24546 |RNSSD 20.0K Ohm 1% 11539 07263 | 741HC 

10015-210 | 24546 | RNSSD 150K Ohm 1% 
10015-.214 | 24546 |RNSSD 374K Ohm 1% 11676-1 01121 | WAINO24S104Mz 
10015-217 | 24546 |RNSSD 1.21K Ohm 1% 
10015-218 | 24546 |RNSSD 40.2K Ohm 1% 
10015-230 | 24546 |RNSSD 11.0K Ohm 1% 11845-4 24546 | FP-2 15 Ohm 2W 10% 
10015-233 | 24546 |RNSSD 174K Ohm 1% 11845-5 24546 | FP-2 36K Ohm 2W 10% 
10015-239 | 24546 |RNSSD 187K Ohm 1% 

| 12440-3 02660 | 225-22523-110 
10015-242 | 24546 |RNSSD 37.4K Ohm 1% 
10015-261 | 24546 |RNSSD 226K Ohm 1% 
10015-266 | 24546 |RNSSD 301K Ohm 13 12449-21 14298 | EE 1/8 C2 10.00KQ 0.1% 

12449-22 14298 | EE 1/8 C2 2.500KQ 0.1% 
12449-26 14298 | EE 1/8 C2 5.000KQ 0.1% 

tools Noes Nene 12449-33 14298 | EE 1/8 C2 100.0K2 0.1% 
hooLo byoes. loneeae 12449-37 14298 | EE 1/8 C2 20.00K2 0.1% 

12449-53 14298 | EE 1/8 C2 50.00Kg 0.1% 
10043 01002 | 1N4148 12449-55 14298 | EE 1/8 C2 4.000Ka 0.1% 

12449-57 14298 | EE 1/8 C2 33.33KQ 0.1% 
1004s rosa | 1N823 12449-65 14298 | EE 1/8 C2 2.200KQ 0.1% 

12449-73 14298 | EE 1/8 C2 10.20Ka 0.1% 
101422 01121 nena 12449-77 14298 | EE 1/8 C2 169.0KQ 0.1% 
10142-8 01121 |RCO7GF4705 12449-78 14298 | EE 1/8 C2 1.000Me 0.1% 

12449-79 14298 | EE 1/8 C2 500.0KQ 0.1% 
10598 07263 | PN4917 12449-80 14298 | EE 1/8 C2 200.0Ka 0.1% 

12449-81 14298 | EE 1/8 C2 128.0KQ 0.1% 
1oses2 56289 |coosB102F331J 12449-82 14298 | BE 1/8 C2 115.80 0.1% 

12449-83 14298 | EE 1/8 C2 16.70KQ 0.1% 10585-4 56289 |CO28B102F681J ; Noche ceoeg leeoe ea nal e2Ag102 12449-88 14298 |EE 1/8 C2 103.1K2 0.1% 
- C-XSE- J102J 12591 17856 |E11Z2 

13470-1 01295 | SN74LSOON 

10677-2 84171 |DM1SF221d500V 13470-2 01295 | SN74LSO1N 13470-3 01295 | SN74LS02N 10677-10 | 84171 |DM1SF131J500V 
10677-12 | 84171 |DM1SF3919500V 13470-4 01295 | SN74LSO4N 13470-5 01295 | SN74LS08N 

13470-6 01295 | SN74LS10N 

10787-2 56289 |196D126X9020JAl 13470-7 01295 | SN74LS14N 
10787-11 | 56289 1|196D105X903SHAL 13470-9 01295 | SN74LS27N 

/ ‘ *12909-9 18235 |535, 10.00K2 
*12909-14 | 18235 |535, 10.20Ka 

10909-2 84171 |CMO6FD471F03 13470-12 01295 | SN74LS42N 13470-13 01295 | SN74LS74N 10909-8 84171 |CMOSFDS60F03 et5000- 15 | 18038 |835. 16. 70Ka 
10909-11 | 84171  |CMOSFD620F03 » 20. 
10909-12 | 84171 |cmo6FD121903 3470-17 o1295 | SN74LS122N 

13470-22 01295 | SN74LS266N 
te 07263 12Na250 13470-36 01295 |SN74LSO5N 

13470-42 01295 | SN74LS365N 
13470-44 01295 |SN74LS138N 

11352 02755 |CA3054 13470-47 01295 | SN74LS32N 

* = Out of Sequence 
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Model 1038-N10 

PART NO. CROSS REFERENCE PART NO. CROSS REFERENCE 

<I | MFGR. MFGR. PART NO. | CODE MFGR. PART NO. PART NO. | CODE MFGR. PART NO. 

13470-48 01295 |SN74LS93N 14977-1 34649 | 2716 
13470-49 01295 |SN74LS244N 14977-24 34649 | 2716 

14977-25 34649 | 2716 
15039 04713 | K1148A 

13470-50 01295 |SN74LS28N 
13470-51 01295 |SN74LS86N 
13470-52 01295 |SN74LS33N 15076 27014 | MM74C922N 
13470-53 01295 |SN74LS83N 15077 28821 | AND124R 
13470-54 01295 |SN74LS193N 15079 28480 | 5082-7616 
13470-55 01295 |SN74LS378N 15080 28480 | 5082-7610 
13470-56 01295 |SN74LS393N 

15081-1 28480 | 5082-7402 
13584-2 71450 |375x101B 15081-2 28480 | 5082-7405 
13584-3 71450 1|375x501B 
13584-4 71450 |375x102B 
13584-5 71450 |375x202B 15083-1 28821 | 15083-1 

15083-2 28821 | 15083-2 
13584-7 71450 |375x104B 15083-3 28821 | 15083-3 
13584-9 71450 {1375x502B 15083-4 28821 | 15083-4 

15083-5 28821 | 15083-S 
' 15083-6 28821 | 15083-6 

13871 27014 |LMSSSCN 15083-7 28821 | 15083-7 
15083-8 28821 | 15083-8 
15083-9 28821 | 15083-9 

13914 83186 |41D2 15083-10 28821 | 15083-10 
15083-11 © 28821 | 15083-11 
15083-12 28821 | 15083-12 

13979-1 80031 |C281CH/AIM 15083-13 28821 | 15083-13 
15083-14 28821 | 15083-14 
15083-15 28821 |15083-15 

14006 76541 |MV57124 

15087 34649 | 8216 
14226 01295 |TLO74CN 15088 28821 | Z80 PIO 

14320-2 28821 114320 15090 81073 | 76C04 
15091 00779 |53137-1 
15092 01295 | TIS 93 

14514-1 00779 |87022-1 Reeled 15093 27014 | LM399H 

14634 27014 |LM311N 15098-1 01121 | 108A102 
14636 27014 |DM2S03N 

15100 02735 |CA3082E 
14640 34649 {P2114 
14641 34649 [82550 
14644 06665 |DACO8EQ 15108 27014 |DM7447AN 
14645 24355 |ADS6AJD 15109 32293 | ICL8052CDD 

14670 27014 |DM2504CN 15110 32293 | ICL71CO3CDI 
14671 24355 jADS65JN 15111 02735 |CA3083F 

15112 16733 | 700214 

14675 28821 |Z80 CPU 
14677 81073 |76SB05 15119 17856 |DG201CJ 

15120 17856 |DG303CJ 

14881-1 01121 |108B221 
14881-3 01121 |108B330 15122 81073 |76SB04 
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Model 1038-N10 

PART NO. CROSS REFERENCE PART NO. CROSS REFERENCE 

ic MFGR. MFGR 
. R. PART NO. PART NO. | CODE MFGR. PART NO PART NO. | CODE MFG TNO 

15129 28821 15129 

15130 28821 15130 

15132 28821 15132 

15135 06665 OP-O7CP 

15141 27014 LM339N 

15142-1 73138 66X 20K 

15142-2 73138 66X 100KQ 

15143 02735 CA3096AE 

15144-1 80031 SPR5053YD 

15156 28821 15156 

15157 28821 15157 

15164 28821 PKM11-4A0 

15165 28821 15165 

15166 28821 15166 

15175 04713 MCM681 0P 

15214 24355 AD7542AD 

15232 32293 ICL8052CPD 

15233 02735 CA3240E 

15249 01295 TLO64CN 

15292 28821 15292 

15293 28821 15292 

15343 01295 TLO62CP 

15635-12 28821 15635-12 

15635-13 28821 15635-13 

18739 34371 HA-4741-5 

15776-1 71590 Cw15C103K 

16161 27014 LF441CH | 

16258-1 WIMA mks/1.0uF/10% 



Model 1038-N10 

The following five-digit code numbers are The Federal Supply Code has been taken from 
listed in numerical sequence along with the Cataloging Handbook H 4-2, Code to Name. 
manufacturer's name and address to which the 
code has been assigned. 

00303 Shelly Associates Inc. 11323 General Microwave Corp. 
El Segundo, California Farmingdale, New York 

00656 Aerovox Corp. 11711 General Instruments Inc. 
New Bedford, Massachusetts Semiconductor Div. 

Newark, New Jersey 
00779 Amp Inc. 

Harrisburg, Pennsylvania 12954 Dickson Electronics Corp. 
Scottsdale, Arizona 

01002 General Electric Co. 
Capacitor Dept. 14099 Semtech Corp. 
Hudson Falls, New York Newbury Part, California 

01121 Allen-Bradley Co. 14298 American Components, Inc. 
Milwaukee, Wisonsin Conshohocken, Pennsylvania 

01295 Texas Instruments, Inc. 14655 Cornell Dubilier Corp. 
Semiconductor Components Div. New York, New York 
Dallas, Texas 

16733 Cablewave Systems 
01961 Pulse Engineering Inc. North Haven, Connecticut 

Santa Clara, California 

17540 Alpha Industries 
02114 Ferroxcube Corp. of America Woburn, Massachusetts 

Saugerties, New York 

17856 Siliconix Inc. 
02660 Amphenol-Borg Elect. Corp. Santa Clara, California 

Broadview, Illinois 

18235 KRL Electronics, Inc. 
02735 Radio Corp. of America Manchester, New Hampshire 

Semiconductor and Materials Div. 

Somerville, New Jersey 18324 Signetics Corp. 

Sunnyvale, California 
03888 Pyrofilm Resistor Co. Inc. 

Whippany, New Jersey 19447 Electro-Technique Inc. 
Oceanside, California 

04713 Motorola, Inc. 

Semiconductor Products Div. 21847 Aertech Industries 

Phoenix, Arizona Sunnyvale, California 

05035 Ayer Manufacturing Co. 24546 Corning Glass Works Electronic 

Chicago Heights, Illinois Components Div. 

Raleigh, North Carolina 
07126 Digitran Co. 

Pasadena, California 24931 Speciality Connector Co. Inc. 

Indianapolis, Indiana 
07263 Fairchild Camera and Inst. Corp. 

Semiconductor Div. 25088 Siemens America Corp. 

Mountain View, California Iselin, New Jersey 

07910 Continental Device Corp. 27014 National Semiconductor Corp. 

Hawthorne, California Santa Clara, California 

09214 General Electric Co. 27556 IMB Electronic Products 

Semiconductor Products Dept. Santa Fe Springs, California 
Auburn, New York 

28480 Hewlett-Packard Co. 
09353 C and K Components Inc. Palo Alto, California 

Newton, Massachusetts 

28821 Pacific Measurements Inc. 
Sunnyvale, California 
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32284 

32293 

34078 

34649 

50088 

56289 

70903 

71034 

71400 

71450 

71590 

72982 

73138 

74970 

75042 

75915 

76493 

76541 

76854 

79727 

80031 

Rotron Manufacturing Co. Inc. 

Woodstock, New York 

Intersil Inc. 

Cupertino, California 

Midwest Microwave Inc. 

Ann Arbor,. Michigan 

Intel Corp. 

Santa Clara, California 

Mostek Corp. 

Carrollton, Texas 

Sprague Electric Co. 

North Adams, Massachusetts 

Belden Mfg. Co. 

Chicago, Illinois 

Bliley Electric Co. 

Erie, Pennsylvania 

Bussman Mfg. 

Div. of McGraw-Edison Co. 

St. Louis, Missouri 

CTS Corp. 

Elkhart, Indiana 

Centralab Electronics 

Milwaukee, Wisconsin 

Erie Tech. Products Inc. 

Erie, Pennsylvania 

Beckman Instruments Inc. 

Helipot Division 

Fullerton, California 

E.F. Johnson Co. 

Waseca, Minnesota 

TRW Electronic Components IRC. 

Philadelphia, Pennsylvania 

Littlefuse Inc. 

Des Plaines, Illinois 

J.W. Miller Co. 

Compton, California 

Monsanto Commerical Products Co. 

Cupertino, California 

Oak Mfg. Co. 

Crystal Lake, Illinois 

Continental-Wirt Electronics Corp. 
Philadelphia, Pennsylvania 

Mepco/Electra Inc. 

A North American Phillips Co. 

Morristown, New Jersey 

80294 

81073 

81483 

82389 

83330 

83701 

84171 

91418 

91637 

91929 

94144 

95146 

99800 

06665 

24355 

83186 

Model 1038-N10 

Bourns Inc. 

Trimpot Div. 

Riverside, California 

Grayhill Inc. 

La Grange, Illinois 

International Rectifier Corp. 
El Segundo, California 

Switchcraft Inc. 

Chicago, Illinois 

H.H. Smith Inc. 

Brooklyn, New York 

Electronic Devices Inc. 

Yonkers, New York 

Arco Electronics Inc. 

Great Neck, New York 

Radio Materials Co. 

Chicago, Illinois 

Dale Electronics Inc. 

Columbus, Nebraska 

Honeywell Inc. 

Microswitch Div. 
Freeport, Illinois 

Raytheon Co. 

Components Div. 

Quincy, Massachusetts 

Alco Electronics 

Lawrence, Massachusetts 

Delavan Electronics Corp. 

East Aurora, New York 

Precision Monolithics Inc. 

1500 Space Park Drive 
Santa Clara, California 

Analog Devices 

P.O. Box 280 

Norwood, MA 02062 

Victory Engineering Corp. 
128 Springfield Avenue 

Springfield, NJ 07081 

34371 Harris Corp. 

P.O. Box 883 

Melbourne, Florida 





Model J038-N 10 

SECTION 10 

MANUAL CORRECTIONS 

This section lists the corrections that must be incor- 
porated in this manual to make it correspond to a par- 
ticular instrument. The serial number of each instru- 
ment is prefixed by a code mumber. This code number 
is used to identify the applicable manual corrections 

for a particular instrument. When correcting this 
manual start with the corrections corresponding to the Code No. on the instrument. If a particular component has been changed more than one time, make only the 
first change encountered. 

SECTION OF 
CODE . PM NO. CORRECTIONS PART NO. MANUAL 

AFFECTED 

18 None 

14825 




