


















































































































































The transmit and receive clock generating circuit in the M7395 module should be checked (paragraph 5.4.5.2) ifT 
CLK or R CLK are indicated as the source of the problem. A faulty BAUD RATE selector switch can also be the 
cause of timing-related problems. 

5.4.5 Display Control Module Checks 

The M7395 module (Drawing D-CS-M7395-0-1) is an important link in the receive data path; malfunctions traced to 
this display control module can prevent correct character display on the Self-Scan. Problems related to the BAUD 
RA TE selector switch and the transmit and receive clocks may also be caused by a failure in this module. 

5.4.5.1 Transmit/Receive Clock Checks - T CLK and R CLK, together with the SB output, can be checked with 
the RT02-A on-line or off-line. 

If a transmit and/or receive timing problem is suspected, the clock pulses can be viewed on an oscilloscope without 
any change in the equipment configuration. 

Note the BAUD RATE switch setting and refer to Table 5-8. Measure the T CLK and R CLK signals at their 
respective outputs to the M7390 module. (The 1.76-kHz pulse at A02K2 can be used as an external sync.) 
Determine if the SB output is correct for the particular switch setting. Check these three outputs at different switch 
positions. 

If T CLK and/or R CLK are not of the correct frequency, or are missing entirely, check the following clock inputs 
(Drawing D-CS-M7395-0-1) from the Baud rate frequency generator in the M7390 module: 

1. 76 kHz - Pin A04JI 
2.4 kHz - Pin A04Dl 
4.8 kHz - Pin A04Bl 

19.2 kHz- Pin A04F2 

Refer to Paragraph 5.4.4.8 if an input timing pulse problem is indicated. 

Observe the inputs from the BAUD RATE selector switch (Table 5-9). The input line at which the switch is 
positioned should be low; all others, high. Observe the level of each input line at all seven switch positions. If all 
switch inputs are correct, the problem is probably in the circuitry (Drawing M7395-0-1) between these inputs and 
the T CLK/R CLK outputs. Check the applicable gates and inverters for correct voltages. 

Table 5-8 
Transmit and Receive Clock Measurements 

BAUD RATE TCLK RCLK SB 
Switch (A04CI) (A04AI) (A04Jl) 

Position Freq. (kHz) Cycle Time (f..Ls) Freq. (kHz) Cycle Time (f..Ls) 

110 1.76 568.1 1.76 568.1 +3 Vdc 
150 2.4 416.6 2.4 416.6 OVdc 
300 4.8 208.3 4.8 208.3 OVdc 

1200 19.2 52.0 19.2 52.0 OVdc 
110/1200 1.76 568.1 19.2 52.0 +3 Vdc 
150/1200 2.4 416.6 19.2 52.0 OVdc 
LOCALCOPY* 1.76 568.1 1.76 568.1 +3 Vdc 

*Disconnect any communications cables. 
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Table 5·9 
BAUD RATE Switch Inputs 

BAUD RATE 
Switch Position 

Input Line Pin Number 

110 SWPI A04L1 
150 SWP2 A04Nl 
300 SWP3 A04Pl 

1200 SWP4 A04Fl 
110/1200 SWP5 A04Kl 
150/1200 SWP6 A04Hl 
LOCAL COpy SWP7/ ...... ECHO A04Ml 

5.4.5.2 Control Signal Checks - Off·line evaluation of all control signals is not possible. In the LOCAL COPY 
mode, only CLEAR and DATA PRESENT can be checked by keyboard action. 

Disconnect any attached communications lines and place the BAUD RATE selector switch in the LOCAL COPY 
position. Display several characters on the Self-Scan and then simultaneously depress the SHIFT and CLEAR keys. 

If the display is not cleared, apply ground to A04U 1 (CLEAR output to the Self-Scan). If the display is still not 
cleared, the problem is probably in the cable to the Self-Scan, the cable assembly (B04 in the module connector 
block), or the Self-Scan (paragraph 5.4.6). 

Again display several characters and apply ground to A04T2. This is the RESET input to the M7395 module; 
RESET also asserts CLEAR. 

If the display is not cleared, check E 10, pin 11 and E8 pin 4. 

With several characters displayed, again depress the SHIFT and CLEAR keys, refer to the M7395 module timing 
diagram (Figure 4-9), and observe the voltages at ElO, pin 13 and E4, pin 6 to further isolate the malfunction. 
Absence of DA DLY (A04V2) can also inhibit CLEAR. Refer to Table 5-10 and check the receive data inputs (for 
line feed) from the M7390 module. If these are incorrect, perform the paraliel data output check (paragraph 
5.4.4.7). 

The RESET input (A04T2) can be checked by displaying several charac ters and then placing the ON/OFF switch in 
the OFF position . The display should be clear when the RT02-A is turned back ON. (RESET is asserted 100 ms after 
the +5 Vdc ramps up.) If the panel display is not cleared when power is brought up, the result of applying ground at 
A04T2 is useful in isolating the fault. The cause of the problem is probably between this point and the Self-Scan if 
the display is still not cleared. 

DATA PRESENT is asserted by DA DLY when the code for a displayable character is present on the RD lines from 
the M7390 module. To qualify, the character code must have either RD5 or RD6 = 1 (Table 5-10 and Figure 4-9). 

Using DA (B02Pl) as an external oscilloscope synchronizer, observe DATA PRESENT at A04H2 when a 
(displayable) key is depressed. This should appear as a 12-tIS negative-going pulse occurring about 50 tIs after DA is 
asserted. If absent, check the output of NAND gate E6, pin 6 and DA DLY input (A04V2) when a key is depressed. 
If E6, pin 6 never goes high, measure the inputs to this gate as listed in Table 5-10. A missing DA DL Y signal can be 
caused by an M7390 module problem (paragraph 5.4.4.6). 

Data Strobe (DS) is input from the M7396 module at A04S1 and output , as ...... DS, to the M7390 module at A04Rl . 
Check Data Strobe at these pins if a transmit problem is encountered. Paragraph 5.4.3 contains a LOCAL COpy 
mode check procedure for observing this signal. 
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BLANK DISABLE cannot be checked off-line except when CLEAR is asserted . At this time the BLANK DISABLE 
output at A04S2 goes low (if not already low), and stays low, duplicating Shift In (Figure 4-9). 

LED-l (A04K2) is illuminated when power (+5 Ydc) is brought up. Replace the LED (paragraph 5.5.6) if it do% not 

light. If this does not correct the problem, measure the voltage drop across the 220-n current-limiting resistor R 10. 
With a good LED, this should be approximately 2.7 Ydc. Replace RIO if necessary. 

ASCII ~RD6 ~RD5 

Character A04N2 A04P2 

Line Feed H H 
(012s) 

Backspace H H 
(OlOs) 

Shift In H H 
(OI7x) 

Shift Out H H 
(016 8 ) 

All ASCII L -
Display 
Characters - L 

Table 5-10 

M7395 Module Control Signal 
(Decode and Generate) 

Inputs From M7390 Module 

-RD4 RD3 -RD2 
A04L2 A04M2 A04D2 

H H H 

H H H 

H H L 

H H L 

- - -

- - -

*The M7390 module mu st decode RD5 or RD6=1 to assert DATA PRESENT. 

5.4.6 Self-Scan Checks 

Output to 
Self-Scan 

-RDI -RDO Control 
A04E2 A04J2 Signal 

L H Clear 
A04Ul 

H H Backspace 
A04U2 

L L Blank 
Disable 
A04S2 

L H Blank 
Disable 
A04S2 

- - } Data 
Present* 

- - A04H2 

In order to comply with the vendors warranty agreement, no attempt should be made to effect internal repairs of 
this unit. However, continuity between the 20-pin connector to the Self-Scan and the cable assembly module can be 
checked. The following procedure, together with the M7390 and M7395 module checks (paragraphs 5.4.4 and 5.4.5, 
respectively), should be performed when tracing display problems caused by hardware failures that are external to 
the Self-Scan unit. Display problems that cannot be isolated to a specific cause when this check and the module 
checks referenced above are performed, are probably the result of internal Self-Scan failures. Remove the Self-Scan 

unit (paragraph 5.5.7) and replace with a spare that is known to be operational. 

Turn the ON/OFF switch to the OFF position to remove power and then disconnect the 20-pin Self-Scan connector 
(paragraph 5.5.7). With a multimeter, "ring out" the connector (Figure 5-8) through the cable to the cable assembly 
module by measuring the resistance between the Self-Scan connector pin and the corresponding connector block 

pin. Pin numbers and the (power-up) signals at each pin are listed in Table 5 -II. 

WARNING 
Power should not be brought up when the Self-Scan connector 
is disconnected since +250 Vdc is present at pin 10 when 
power is on. If it is necessary to check for the presence of 
other signals to the Self-Scan, disconnect the +250 Vdc line at 
the power Illlpply (pS 1-1) before bringing power up. 
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, . Pin numbers are shown on the wiring side of the connector. 
2 WARNING ' Pin number IOa,+250 VDe when Poweris on . 

Figure 5-8 20-Pin Self-Scan Connector 

CP - 0299 

Intermittent display problems could be caused by loose, broken or dirty connections or by a wire break that opens 
up a signal path only when the cable is in a particular position. Inspect all electrical connections and check cable 
continuity with the cable in various positions. 

Reconnect the Self-Scan connector and turn the ON/OFF switch to the ON position. Perform the off-line display 
check (paragraphs 2.3.1 and 2.3.2). 

5.5 ASSEMBLY/DISASSEMBLY 

The following assembly/disassembly procedures are provided to facilitate removal, replacement, and installation of 
the major modules and components contained in the RT02-A. Only procedures for removal of modules and 
components are provided. To install a particular module or component, the steps of the particular procedure should 
be performed in reverse order. Unplug the ac power line before performing any of the procedures. 

5.5.1 Module Handling 

The RT02-A modules should be handled with care and the following rules should be observed: 

a. Plug-in Modules - The M7390, M7395, and M7396 modules should be handled with care. Modules 
should not be inserted at an angle and should be checked to ensure that they are fully inserted into the 
receptacle. Modules containing MOS devices require certain handling procedures and precautions as 
described in Paragraph 5.5.2. 

b. Display Panel- Care should be exercised when handling the Self-Scan Panel Display. The shorting clip 
provided should always be attached to the connector pins when this unit is disconnected. 

WARNING 
+250 Vdc is present at connector pin 10 when power is on. 
Disconnect input ac power before handling the Self-Scan. 
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Self·Scan 
Connector 

Pin 

2 
3 
4 
5 
6 
7 
8 
9 

10 

A 
B 
C 
D 
E 
F 
H 
J 
K 
L 

*Not used in the RT02-A. 

5.5.2 MOS Device Handling 

Table 5-11 
Self·Scan Inputs 

(Continuity Check) 

Connector 
Block Pin 

B04H2 
B04CI 
B0401 
B04R2 
B0412 

B04HI 

(pl·), H473 P.S.) 
B04JI 
B04Bl 
B04Al 
B04FI 
B04EI 

B04D2 & E2 

B04C2 

Purpose 

"'RD6 (Binary 32) 
RD3 (Binary 8) 
RDI (Binary 2) 
-12 Vdc 
CLEAR 
Binary 64* 
WRITE CYCLE* 
BLANK DISABLE 
Not Used 
+250 Vdc 
RD4 (Binary 16) 
RD2 (Binary 4) 
RDO (Binary I) 
DATA PRESENT 
BACKSPACE* 
DATA TAKEN* 
Not Used 
+5 Vdc 
Not Used 
Ground (Signal Return) 

The following handling procedures and precautions are provided to protect MaS devices from ordinary static charges 
should these devices require removal and replacement. These procedures are normally used only at the factory or at 
an intermediate maintenance facility. 

a. Whenever possible , devices should not be handled or removed from their individual packages until ready 
to be used. 

b. Handling of devices must be performed on a working surface which is completely grounded and has a 
conductive pad, when possible. 

c. All test equipment used in MaS device testing must be completely grounded and resting on conductive 
material at all times. 

d. Personnel handling Mas devices should always touch the conductive pad on the working surface to 
ensure they are grounded. 

e. MOS devices should be transported in an aluminum box or pan when they are removed from their 
packaging. 

f. MaS devices, when not in a test socket or packing box, must be placed on a conductive pad or in an 

aluminum pan. 
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g. MaS devices should only be picked up by the cap or casing. MaS devices should never be picked up by 
the device leads. 

h. Soldering·iron tips should be grounded before soldering any wire or metal objects that are directly or 
indirectly connected to the device. 

i. Positive voltages must not be applied to the device clock leads at any time during testing or assembly. 
(This does not apply to devices without protective Zener networks or N channel devices.) 

j. Electric wirewrap tools must not be applied to a system or module with MOS devices. 

k. Nylon clothing or clothing of any other material conducive to the generation of static should be avoided. 
Where possible, the forearm of the persons handling the device should be bare to facilitate the discharge 
of body static. 

1. Under no circumstances should an operator be attached to a hard ground. A minimum of 100 k.Q should 
always be between the operator and ground. 

m. All test equipment and exposed surfaces should be connected to a hard ground to prevent the presence 
of a dangerous bias within the contact range of the operator due to an equipment malfunction. 

n. MaS device recommended relative humidity is approximately 50 percent. 

5.5.3 Cover Removal 

The following procedure is provided for removal of the RT02·A cover. 

1. Disconnect the input ac power. 

2. Carefully rotate the RT02·A so that one side of the terminal slightly overhangs the edge of the work 
bench. Two of the four mounting screws (6.32 X 1/4 in.) are now accessible from the bottom. 

3. Remove the two screws, rotate the RT02·A and remove the other two screws. 

4. Uft off the cover. 

5.5.4 Front Panel Removal 

The following procedure is provided for removal of the RT02·A front panel and is to be used with other 
assembly/disassembly procedures as required. 

1. Disconnect the input ac power. 

2. Remove the top cover (paragraph 5.5.3). 

3. 

4. 

Remove the cable clamp on the logic mounting bracket that holds the two wires to LED· I. 

Disconnect attached wires/cables as required. (The connector at LED·I is not keyed. Refer to Paragraph 
5.5.6.) 

5. Remove the four screws (8·32 X 5/16 in. Philips) used to fasten the front panel to the bottom pan. 

6. Raise the front panel to expose the attached components. Do not exert tension on any attached cable. 

5.5.5 Keyboard Removal 

The following procedure is provided for removal of the keyboard assembly. 

1. Disconnect the input ac power. 

2. Remove the top cover (paragraph 5.5.3). 
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3. Remove the front panel (paragraph 5.5 .4). 

4. Remove the four mounting screws (4-40 X 1/4 in.) holding the keyboard assembly. 

5. Disconnect the BERG connector (BC08SS-1 Cable Assembly) attached to the keyboard. 

5.5.6 ON/OFF Indicator (LED-I) Removal 

I. Disconnect the input ac power. 

2. Remove the top cover (paragraph 5.5.3). 

3. Mark the white insulation sleeve on the female connector to LED-l with a felt-tipped pen so that this 
connector can be correctly reattached after replacing the LED (the 2-pin connector is not keyed). 

4 . Remove the clear plastic retaining ring that holds the LED. 

5. Remove the LED. 

NOTE 
Exercise care when reconnecting the assembly . The LED will 
not light if the two attached wires are reversed. 

5.5.7 Display Panel (Self-Scan) Removal 

) . Disconnect the input ac power. 

2. Remove the top cover (paragraph 5.5.3). 

3. Remove the four screws (2-56 X 1/2 in.) used to mount the inlay; remove the inlay. 

4. Remove the four screws (4-40) used to attach the display panel to the front panel. 

5. Carefully raise the display panel until the 20-pin signal connector is accessible; disconnect the attached 
cable. 

6. Locate the shorting clip stored in the bag fastened to the bottom pan. 

7. Attach the shorting clip to the male connector pins on the display panel unit. Figure 5-9 shows the 
display panel with the shorting clip attached. 

5.5.8 Plug-In Module Removal 

Before performing the following procedure, refer to Paragraphs 5.5.1 and 5.5.2. 

1. Disconnect the input ac power. 

2. Remove the top cover (paragraph 5.5.3). 

3. Remove the two screws (8-32 X 5/16 in.) holding the logic retainer in place; remove the logic retainer. 

4. Disconnect any power or signal cable attached to the selected module. 

5. Grip the module firmly and pull it straight out of the connector block. 
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Figure 5-9 Display Panel with Shorting Clip 

5.5.9 Logic Module Assembly (Vertical Adjustment) 

This procedure is used to provide access to the bottom pins on the module connector block and to allow the 
insertion of module extenders. 

1. Disconnect the input ac power. 

2. Remove the top cover (Paragraph 5.5.3). 

3. Loosen the two screws on the logic mounting bar that is attached to the logic mounting brackets. 

4. Grip the connector block by the sides and raise the logic assembly until the bottom pins are accessible 
and the bottom edges of the modules clear the lip on the bottom pan. 

5. Tighten the two screws loosened in Step 3. 

6. Remove the logic retainer (paragraph 5.5.8, Step 3) if a module extender is to be used. 

NOTE 
Reposition the logic assembly at its original position before 
replacing the top cover. 

5.5.10 Power Supply Removal 

The following procedure is provided for the removal of the H753 Power Supply from the RT02-A. Reference should 
also be made to Figure 2-1. 

1. Disconnect the input ac power. 

2. Remove the top cover (paragraph 5.5.3). 

3. Disconnect the 6-pin Mate-N-Lok dc connector. 
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4. Disconnect the 4-pin Mate-N-Lok fan connector. 

5. Disconnect the +250 Vdc Fast-On and the two ac input Fast-Ons. 

6. Remove the four mounting screws (10-32 X 5/16 in.). 

7. Lift the power supply out of the RT02-A. 

NOTE 
If a new power supply is installed, check the output voltages 
(paragraph 5.3.2) after the installation is completed and all 
wiring is reconnected. 

5.6 RECOMMENDED SPARE MODULES AND COMPONENTS 

The type of spare parts that should be maintained for equipment repair is determined by the overall repair 
philosophy. Only major items, i.e., modules, power supply, Self-Scan, etc., need be included in the spare inventory 
when repair is to be at the modular level (Levell). These items are listed in Table 5-12. However, more basic items 
are required if components on the modules are replaced ; repair is to be at the component level (Level 2). Table 5-13 
is the list of recommended spares for Level 2 maintenance. 

Type 

16-Pad Keyboard 
Power Supply 
Self-Scan Display 
LED 
IC DEC 7474 
IC DEC 7413 
IC DEC 7404 
IC DEC 380 
IC DEC 7493 
IC DEC 7492 
IC DEC 7490 
IC DEC 7401 
IC DEC 7473 
IC DEC 7400 
IC DEC 74154 
IC DEC 7491 

Type 

Module 
Module 
Module 
Power Supply 
Self-Scan Display 
LED 
Keyboard 

DEC Part No. 

12-11101 
H753 
30-11070 
11-10864 
19-05547 
19-09989 
19-09686 
19-09485 
19-09054 
19-09053 
19-09051 
19-05590 
19-05587 
19-05575 
19-09701 
19-09052 

Table 5-12 
Recommended Spares List, Level I 

DEC Part No. 

M7390 
M7395 
M7396 
H753 
30-11070 
11-10864 
12-11101 

Table 5-13 
Recommended Spares List, Level 2 

Quantity Type 

1 IC DEC 7420 
I IC DEC 7410 
1 UART 
I Transistor DEC 1 
1 OCI91 
I Fan 
1 Transistor DEC 6531 
1 Transistor DEC 6534C 
1 Transistor DEC 3009B 
1 Diode D600 
I Diode IN4001 
I Diode D664 
I Diode D662 
1 ICPROM 
1 Crystal 884.8 kHz 
I 
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Quantity 

DEC Part No. Quantity 

19-05577 I 
19-05576 1 
19-10459 I 
15-05369 I 
15-10727 I 
12-10719 I 
15-09338 1 
15 -03409-02 I 
15-03100 1 
11-05366 1 
11-02942 1 
11-00114 I 
11-00113 I 
23-005AI I 
18-10245-1 I 





CHAPTER 6 

RT02-A ENGINEERING DRAWINGS 

6.1 APPLICABLE ENGINEERING DRAWINGS 

A complete set of drawings is supplied with each RT02-A 30 Character Keyboard Remote Terminal. If any 
discrepancies are noted between the description in this manual and the drawings supplied with the equipment, 
consider the drawing set supplied with the equipment as reflecting the most accurate representation of the 
equipment. 

6.2 DRAWING CODE 

DEC's engineering drawings are coded to designate drawing type, major assembly, and series. A drawing number such 
as D-UA-RT02-A-0 reveals the following information. 

D 
UA 
RT02 
A 
o 

6.3 RT02-A ENGINEERING DRAWINGS 

Drawing Size 
Drawing Type (Unit Assembly) 
Equipment Type 
Equipment Variation 
Drawing Number of a Series 

Table 6-1 lists the major drawings for the RT02-A. Refer to the current Drawing Directory for a complete, 
up-to-date listing. 

Drawing Number 

A-PS-H7S3-0-0 

B-DD-RT02-A 

D-BD-RT02-A-BD 

D-CS-H7S3-0-1 

D-CS-M7390-0-1 

D-CS-M7395-0-1 

D-CS-M7396-0-1 

D-UA-RT02-A-0 

D-CS-7008957-0-1 

Table 6-1 
RT02-A Engineering Drawings 

Title 

Power Supply H753 

16-Key Remote Terminal 
(Drawing Directory) 

Block Diagram 

Power Supply H753 

Asynchronous Transceiver 

Display Control 

16-Key NKR Keyboard 

16-Key Remote Terminal Assembly 

Alphanumeric Display 
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READER'S COMMENTS 
RT02-A ALPHANUMERIC DISPLAY DATA TERMINAL 
MAINTENANCE MANUAL 
DEC-OO-HRT2A-C-D 

Your comments and suggestions will help us in our continuous effort to improve the quality and usefulness of 

our pUblications. 

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well 

written, etc.? Is it easy to use? 

What features are most useful? ---------------------------------------------------

What faults do you find with the manual ? 

Does this manual satisfy the need you think it was intended to satisfy? 

Does it satisfy Y OII/" needs? _________ _ Why? _______________________________ _ 

Would you please indicate any factual errors you have found. 

Please describe your position. 

Name Organization 

Street ____________________________ Department 

City _________________ _ State ____________ _ Zip or Country 
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