






























































































































































































































































































































































































































































































































DF02!DF03 INSTALLATION 

Modem Options (Cont) 

DF03 MODEM BOARD (M5800) 

] 0 

Table DF-7 Modem Module Switch Pack I Options 

Switch Slot SI-2 SI-3 
Option Jumper** WII Wl2 Wl3 

Receiver Enabled ON 
Timing Disabled* OFF 

Transmitter Enabled ON 
Timing Disabled* OFF 

Interface Enabled* ON 
Speed Indicate Disabled OFF 

Terminal Enabled* 
Timing Disabled 

Slave 

Mode ASYNC* 
SYNC 

Character 9 Bits 
Length 10 Bits* 

Receiver Responds Enabled* 
ToRDL Disabled 

'~Standard factory configuration. 
'~*On earlier versions, jumpers replace switches in same location. 

DF-16 

MODEM MODULE 
SWITCt-I PACK #1 

~
(~II(ONI5' ==52 =53 ==54 =55 =56 =57 =:::::J56 

~2r~~~ ~~~KU~~ 
(OFF){ONi 

=5' 
c::::J:::::::J 52 
=:::::J53 
=:::::J54 
=:::::J56 
=:::::J58 
c:::J:::JS7 
=:::::J58 
=:::::J59 
=:::::JS10 

SI-4 SI-5 
Wl4 Wl5 

OFF ON 
OFF OFF 
ON OFF 

SI-6 SI-7 SI-8 
Wl6 Wl7 Wl8 

OFF 
ON 

OFF 
ON 

OFF 
ON 
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Table DF-8 Modem Module Switch Pack 2 Options 

Switch S2-1 S2-2 S2-3 S2-4 S2-5 S2-6 S2-7 S2-8 S2-9 S2-1O 
Option Jumper** W21 W22 W23 W24 W25 W26 W27 W28 W29 W30 

Loss of Carrier Enabled* ON 
Disconnect Disabled OFF 

Send Space Enabled* ON 
Disconnect Disabled OFF 

Auto Answer Enabled* OFF 
Disabled ON 

Speed Dual* OFF 
High Only ON 

DSR Indication Enabled* ON 
inANL Disabled OFF 

Long Space Enabled* ON 
Disconnect Disabled OFF 

CTS, CAR Detect Common ON 
Interface Indication Separate* . OFF 

CAR Detect Normal* ON 
Interface Indication Forced OFF 

DSR Interface Normal* OFF 
Indication Forced ON 

CTS Interface Normal* OFF 
Indication Forced ON 

NOTE: When selecting options on the modem board, the DSR indication in ANL cannot be selected with DSR interface 
indication. 

*Standard factory configuration . 
**On earlier versions, jumpers replace switches in same location. 



DF02/DF03 INSTALLATION 

Modem Options (Cont) 

AlJTO CALL UNIT (M7177) 

W6 

~25' L _________ ~ ~dJ-
D 

= = = = 
EEl 
= = 

~----- .-0-----
W7 

DF-18 

W8 

AUTO CALL MODULE 
SWITCH PACK #1 

(OFF) (ON) 

1
c:::r::::J ~~ 
c:::r::::J 53 
c:::r::::J 54 
c::::c:::J 55 
c:::r::::J 56 
c:::r::::J 57 
c:::r::::J 58 
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DF02/DF03 INSTALLATION 

Modem Options (Cont) 

Table DF-9 Jumper Options on the Automatic Call Unit (DF02/03-AC) 

Jumper Options W6 W7 W8 Wll 

Local Copy Enable IN 
Disable* OUT 

Dialer Speed 10 Pulses/s* IN OUT 
20 Pulses/s OUT IN 

Answer Tone 27 Sec* IN 
Abort Timer 52 Sec OUT 

*Standard factory configuration. 

Table DF-IO Switch Options on the Automatic Call Unit (DF02/03-AC) 

Switch Option SI S2 S3 S4 S5 S6 S7 S8 

Parity Enable ON 
Inhibit* OFF 

Parity Even Enable OFF 
Odd Enable* ON 

Character 7 Bits ON OFF 
Length 8 Bits* OFF OFF 

Stop Bit 2 Stop Bits OFF 
Select 1 Stop Bit* ON 

Communication 110 b/s ON OFF OFF 
Bit Rate 300 b/s* OFF ON OFF 

1200 b/s* OFF OFF ON 

*Standard factory configuration. For DF02; 300 b/s. For DF03; 1200 b/s. 
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DF02lDF03 INSTALLATION 

Modem Options (Cont) 

Table DF-ll Detailed Modem Options 

Option 
Function 

Interface Terminal 
Timing 

Receiv(:r Timing 

Transmit Timing 

Mode Select 

Character Length 

Receivt:r Responds 
to Remote Digital 
Loopback 

Loss of Carrier 
Disconnect 

Send Space 
Disconnect 

Long Space 
Disconnect 

Option/Description 

When enabled, allows external transmit 
timing (EIA Pin 24) to control internal 
modem clock. In slave mode, receiver clock 
controls transmit clock. 

When enabled, allows receiver timing signal 
on EIA Pin 17. This option must be enabled 
for synchronous operation. 

When enabled, allows transmit timing signal 
on EIA Pin 15. This option must be enabled 
for synchronous operation. 

Selects asynchronous or synchronous 
operation. This option must be set to sync 
for synchronous operation. 

Selects data character length of nine or ten 
bits. 

When disabled, the receiver logic will not 
allow remote digital loopback testing. 

When enabled, the modem terminates the 
call if carrier is lost for more than 350 ms. 

When enabled, the modem transmits three 
seconds of spacing signal at end of a call. 
U sed with long space disconnect option. 
This option must be disabled for synchronous 
operation. 

When enabled, the modem will terminate a 
call upon receiving about 1.6 seconds of 
spacing signal. This option must be disabled 
for synchronous operation. 

*These options must be modified for synchronous operation. 

DF-20 

Factory 
Configuration 

Disabled 

Disabled* 

Disabled* 

Async* 

10 Bits 

Enabled 

Enabled 

Enabled * 

Enabled* 
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DF02/DF03 INSTALLATION 

Modem Options (Cont) 

Table DF-ll Detailed Modem Options (Cont) 

Option 
Function 

Auto Answer 

Terminal Timing 

Speed Mode 

Interface Speed 
Selection 

Interface Speed 
Indication 

Interface Speed 
Pin Indication 

Interface RD L 
Control 

Option/Description 

When enabled, the auto answer circuitry 
allows the modem to respond to ring indicate. 

Allows for three possible transmitter timing 
sources. 

1. Internal (Enable) - Transmit clock from 
master oscillator. 

2. External (Disable) - Transmit clock 
from external oscillator source through 
EIA Pin 24 

3. Slave - Transmit clock is derived from 
receive clock. 

When in dual mode, both low and high 
speed data circuits work. In high only, the 
1200 b/s speed is operative. 

When enabled, the terminal can select 
modem speed by controlling EIA Pin 23. 
When Pin 23 is active, 1200 b/s operation 
is selected and when inactive, 300 b/s 
speed is selected. 

When enabled, the modem provides an 
indication of modem speed to the terminal 
on EIA Pin 12. When Pin 12 is active, 
1200 b/s operation is selected and when 
inactive, 300 b/s speed is selected. 

In normal, the speed indicator is on EIA 
Pin 12. In alternate, the speed indicator is 
on EIA Pin 11. Disabled, there is no 
interface speed indication. 

When enabled, a positive voltage on EIA 
Pin 21 selects RDL mode. 

DF-21 

Factory 
Configuration 

Enabled 

Enabled 

Dual 

Disabled 

Enabled 

Normal 

Disabled 

June 1982 



DF02/DF03 INSTALLATION 

Modem Options (Cont) 

Table DF-ll Detailed Modem Options (Cont) 

Option 
Function 

Interface ANL 
Control 

Interface Ring 
Indication 

Interface Test 
Mode Indicate 

DSR Indication 
inANL 

CTS, CAR Detect 
Interface Indication 

CAR Detect 
Interface Indication 

DSR Interface 
Indication 

CTS Interface 
Indication 

Option/Descri ption 

When enabled, a positive voltage on EIA 
Pin 18 selects modem analog loopback. 
Disabled, opens Pin 18 to modem. 

When enabled, allows ring indicate signal 
out to EIA Pin 22. When disabled, prevents 
ring indicate from going to the interface. 

When enabled, a positive voltage will 
appear on EIA Pin 25 when the modem 
enters any test mode. 

When enabled, data set ready comes on in 
analog loopback test mode. 

When common, the CTS lead is forced off 
whenever the CAR detect lead goes off. 
Separate, both signals are independent of 
each other. 

When normal, carrier detect (EIA Pin 8) 
follows the modem carrier signal. Forced, 
makes EIA Pin 8 high all the time. 

When normal, data set ready (EIA Pin 6) 
follows the modem signal. Forced, makes 
EIA Pin 6 high all the time. 

When normal, clear to send (EIA Pin 5) 
follows the modem signal. Forced, makes 
EIA Pin 5 high all the time. 

Factory 
Configuration 

Disabled 

Enabled 

Disabled 

Enabled 

Separate 

Normal 

Normal 

Normal 

________ '----,. __________________ -.1. _____ • __ 
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DF02lDF03 INSTALLATION 

Modem Options (Cont) 

REASSEMBLY PROCEDURE: 

1. Insert modem board in top guide. 

2. Insert ACU board in center guide. 

3. Insert interface board in bottom guide. 

4. Slide all boards into case. Secure with screws and lock washers removed earlier. 

DF-23 June 1982 



..... 
10 
00 
tv 

DF02-AA Cabling 

TELEPHONE INTERFACE 
MODULE ITl'l 



.-
\0 
00 
N 

DF02-AC Cabling 

AUTO CALL 
SWITCH PACK '* 1 

87654321 
o 
N 



U 
'"rl 
N 

DF03-AA Cabling 

0'1 TELEPHONE INTERFACE 
MODULE (TLI) 

...... 
§ 
('II 

MODEM MODULE 
SWITCH PACK #2 

MODEM MODULE SWITCH 

TLI MODULE 
SWITCH PACK ,,2 



..... 
§ 
(l) 

..... 
\0 
00 
IV 

DF03-AC Cabling 

MODEM MODULE 

AUTO CALL 
SWITCH PACK #1 
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DF02/DF03 MAINTENANCE AIDS 

DF02/DF03 Test Procedures 

GENEIUI..L 
This section provides modem checkout procedures to help isolate data communication problems 
related to DF02 and DF03 modems. All test functions have simplified diagrams representing the 
test features. In test features where a terminal is used, a computer system (interface) could also be 
used. 

The correct procedure to test and verify a modem communications link is shown in Figure 1. The 
five modern test areas will be discussed in the next section. 

(5) END- TO-END 
'0' SElF-TEST 

---1--

1 1 LOCAL o TERMINAL 
TEST 

~~ 
I 

CD LOCAL-END 
DIGITAL 
lOOP TEST 

o DIGITAL lOOP 
REMOTE TEST 

Figure 1 Data Path Acceptance Test Sequence 
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DF02lDF03 MAINTENANCE AIDS 

DF02lDF03 Test Procedures (Cont) 

TEST AREA 1 - LOCAL TERMINAL TEST (FIGURE 2) 
These tests determine if the terminal or computer interface is working correctly. To verify the 
terminal or computer interface, perform the following: 

• Terminal Test 

- Set terminal to off-line local test and type test message. Verify that correct message is 
received. 

- Set terminal to on-line and install EIA cable loopback connector (that is, H325) and 
repeat test message verification. 

• Computer Interface Test 

- Execute a test message with the communication interface set to internalloopback mode 
and verify that correct message is received. 

- Set the communication interface to normal mode and install an EIA cable loopback 
connector (that is, H325). Send test message and verify. 

TEST CONNECTOR 

Figure 2 Local Terminal Test 
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DF02!DF03 MAINTENANCE AIDS 

DF02/DF03 Test Procedures (Cont) 

TEST AREA 2- LOCAL·END DIGITAL LOOPBACK TEST (DF02 ONLY. SEE 
FIGURE 3) 
This test area determines if the modem EIA data-level converters are working correctly. This test 
requires a terminal or computer to input the test message. This test is not supported on DF03. 

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DATA/TALK switch to DATA position (OUT). 

h. Set DTL/ANL switch to DTL position (OUT). 

c. Set OPER/TEST switch to TEST position (IN). 

3. Verify that the TEST LED comes ON. (For DF02-AA, go to Step 5.) 

4. For DF02-AC, press the ANS switch to force modem off hook (OR). Verify that the OR 
LED comes ON. Perform Step 5 while OR LED is ON. OR LED will go OFF in 17 
seconds and disable test. 

5. Type a test message and verify that the message is received. 

6. To terminate, release the OPER/TEST switch to OPER position (OUT). 

r.----
LOCAL MODEM 

I 
I 

Ci 

Figure 3 Local-End Digital Loopback Test (DF02 Only) 
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DF02/DF03 Test Procedures (Cont) 

TEST AREA 3 - ANALOG LOOPBACK TEST (FIGURES 4 & 5) 
Test area 3 generally has two separate tests; one called analog loopback self-test and the other 
called analog loopback. Both tests verify that the modem can transmit and receive data at the local 
modem with no errors. Each of these tests are discussed below. 

Analog Loopback Self· Test (DF03 Only) (Figure 4) 
This test uses an internal test generator for data transmission and a test comparator on the receiver 
to detect errors. If errors occur, the modem carrier LED flashes ON and OFF after the test begins. 
It is normal for the carrier LED to flash once or twice at the beginning of the test. This test is not 
supported on DF02. 

LOCAL MODEM 

CAR 

Figure 4 Analog Loopback Self-Test (DF03 Only) 

PROCEDURE: 

1. Verify that the CAR and DSR LEDs are OFF. 

2. Configure the following test switches: 

a. Set the HIGH/LOW speed switch to the desired speed-low speed (OUT), high speed 
(IN). 

b. Set the ANL switch to the IN position. 

c. Set the ST switch to the IN position. 

3. Verify that the TEST LED comes ON. If high speed was selected, the HS LED will also 
come ON. 
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DF02!DF03 Test Procedures (Cont) 

4. Observe that the CAR LED comes ON and stays ON. This may take up to three seconds. 
It may flash once or twice at the beginning. Verify that the CAR LED never flashes ag~iin 
or goes OFF. If it does, the DF03 modem is defective. 

5. To check the other modem speed,just change the position ofthe HS switch from its present 
position. The CAR LED again flashes at first, then should remain ON as in Step 4. 

6. To terminate, release the ANL and ST switches to the OUT position. 

Analog Loopback Test (Figure 5)' 
This test uses a data terminal or computer interface to input the test message. To verify the data, 
the operator must observe that the received data is correct. This test is a very useful test, checking 
both the terminal and the modem. The following describes the test procedures for each modem. 

LOCAL MODEM 

DIGITAL ANALOG 

I 

---.........-.--_=tJ 
I 

TEST ANL 

(DF02 ONLY) 

Figure 5 Analog Loopback Test 

DF02 Analog Loopback Test -

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DATA/TALK switch to DATA position (OUT). 

b. Set DTL/ ANL switch to ANL position (IN). 

c. Set OPERITEST switch to TEST position (IN). 

3. Verify that the TEST LED comes ON. 
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DF02!DF03 Test Procedures (Cont) 

4. Press and hold the ANS switch for one second, then release. 

5. Verify that the OH LED comes ON. 

6. Verify that the CAR LED comes ON. 

7. Type a test message on the terminal and verify that the correct data is received. This 
verifies the modem's answer data channel. 

8. Press and hold the ORG switch for one second, then release. 

9. Verify that the CAR LED remains ON. 

10. Type and verify the test message as in Step 7. This verifies the modem's originate data 
channel. 

11. To terminate, set the DTL/ ANL and OPERITEST switches to the OUT position. The 
CAR LED goes OFF followed by the OH LED in approximately 17 seconds. 

DF03 Analog Loopback Test -

PROCEDURE: 

1. Verify that the DTR LED is ON and the CAR and DSR LEDs are OFF. 

2. Configure the following test switches: 

a. Set the HIGH/LOW speed switch to the desired speed-low speed (OUT), high speed 
(IN). 

b. Set the ANL switch to the IN position. 

3. Verify that the TEST LED comes ON. Ifthe high speed was selected, the HS LED will 
also come ON. 

4. Observe that the CAR LED comes ON within three seconds and stays ON. 

5. Type a test message on the terminal and verify that the correct data is received. Incorrect 
data indicates a defective modem or wrong terminal speed. 

6. To terminate, set the ANL switch to the OUT position. 

TEST AREA 4 - DIGITAL LOOPBACK TESTS (FIGURES 6-9) 
Test area 4 also has two separate tests (similar to test area 3) except that the test function is digital 
loopback with either a self-test mode or terminal/computer test. The digitalloopback tests allow 
the complete network to be checked including the remote modem logic. This test verifies the 
telephone line and the receiver/transmit logic ofthe remote modem. This test does not verify any 
EIA level conversion at the remote modem. 
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DF02/DF03 Test Procedures (Cont) 

The DF03 modem also has three other tests that are associated with digitalloopback. These tests 
are associated with the self-test logic which uses a special switch called remote digitalloopback 
(RDL). The .RDL function only works in the high-speed mode. This RDL switch allows the 
operator at the local modem to cause the remote modem to automatically switch to digital 
loopback without pressing the remote modem's DTL switch. No operator is needed at the remote 
site. The following describes these various modem tests. 

DF02 and DF03 Digital Loopback Tests (Figure 6) 

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DA TA/T ALK switch to TALK position (IN). 

b. At remote DF02 modem, have someone set the DTL/ ANL switch to the DTL position 
(OUT). The OPERITEST switch must also be pressed to the TEST position (IN). 

c. At remote DF03 modem, have someone press the DTL switch to the IN position. Set 
the HIGH/LOW speed switch to the desired speed -low speed (OUT), high speed 
(IN). 

3. Remove telephone handset from cradle and dial the remote modem. For DF02 modems, 
observe that the OH LED comes ON. 

4. When answer tone is heard, set the DATA/TALK switch to the DATA position (OUT). 
Place the telephone handset back on the cradle. 

5. Verify the following LEDs:: 

a. DF02 - the CAR LED is ON. 

b. DF03 -- the CAR and DSR LEDs are ON. 

6. Type a test message on the terminal and verify that the correct data is received. 

7. To terminate, press the DATA/TALK switch to the TALK position (IN). 

8. If test is performed at computer end, repeat the above procedure. The computer modem 
now becomes the local modem and the terminal modem is the remote. The computer end 
will now have to generate the test message and verify the results. 

9. Return the DA TA/T ALK switch to DA TA position (OUT) to allow automatic answer for 
incoming calls. 
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DF02/DF03 Test Procedures (Cont) 

EIA I 
I 

TX) 
I 

RX I 

LOCAL MODEM 

DIGITAL 

TELEPHONE 
NETWORK 

Figure 6 Digital Loopback 

DF03 Digital Loopback Self-Test (Figure 7) 

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DATA/TALK switch to TALK position (IN). 

b. Set ST switch to IN position. 

ANALOG I 

I 

REMOTE MODEM 

DIGITAL EIA 

(DF02 ONLY) 

c. At remote DF03 modem, have someone press the DTL switch to the IN position. Set 
the HIGH/LOW speed switch to the desired speed -low speed (OUT), high speed 
(IN). 

3. Remove telephone handset from cradle and dial the remote modem. 

4. When answer tone is heard, set the DATA/TALK switch to the DATA position (OUT). 
Place the telephone handset back on the cradle. 

5. Verify that the CAR LED is ON. Observe that the CAR LED never flashes ON and OFF 
except at the very beginning of the test. If it does, then one of the modems or the telephone 
network is receiving errors. Return to local analog modem testing or end-to-end self-test to 
verify modems before suspecting the telephone network. 

6. To terminate, release the ST switch and press the DA T A/TALK switch to the IN position. 

7. Return the DATA/TALK switch to DATA position (OUT) to allow automatic answer for 
incoming calls. 
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DF02/DF03 Test Procedures (Cont) 

REMOTE MODEM 

EIA 

( 
CAR 

I 
~----- TELEPHONE 

NETWORK 

ANALOG 

Figure 7 Digital Loopback Self-Test (DF03 Only) 

DF03 RI!mote Digital Loopback (Figure 8) 

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DA T A/T ALK switch to TALK position (IN). 

b. Set HS switch to IN position. 

c. Set RDL switch to IN position. 

3. Remove telephone handset from cradle and dial remote modem. 

DIGITAL EIA 

4. When answer tone is heard, set the DA T A/TALK switch to the DATA position 
(OUT). Place the telephone handset back on the cradle. 

5. Observe that the CAR, DSR, HS, and TEST LEDs are all ON. 

6. Type a test message on the terminal and verify that the correct data is received. 

7. To terminate, press the DATA/TALK switch to TALK position (IN). 
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DF02/DF03 Test Procedures (Cont) 

8. If test is performed at computer end, repeat the above procedure. The computer modem 
now becomes the local modem and the terminal modem is the remote. The computer end 
will now have to generate the test message and verify the results. 

9. Return the DATA/TALK switch to the DATA position (OUT) to allow automatic 
answer for incoming calls. 

LOCAL MODEM 

TELEPHONE 
NETWORK 

Figure 8 Remote Digital Loopback (DF03 Only) 

DF03 Remote Digital Loopback Self-Test (Figure 9) 

PROCEDURE: 

1. Verify that the DTR LED is ON. 

2. Configure the following test switches: 

a. Set DATA/TALK switch to TALK position (IN). 

b. Set HS switch to IN position. 

c. Set RDL switch to IN position. 

d. Set ST switch to IN position. 

3. Remove telephone handset from cradle and dial remote modem. 

REMOTE MODEM 

EIA 

4. When answer tone is heard, set the DATA/TALK switch to the DATA position (OUT). 
Place telephone handset back on the cradle. 

5. Verify that the" CAR, HS, and TEST LEDs are all ON. Observe that the CAR LED never 
flashes ON and OFF except at the very beginning of the test. If it does, then one of the 
modems or telephone networks is receiving errors. Return to local modem testing or go to 
end-to-end self-testing to help isolate the problem. 
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DF02/DF03 Test Procedures (Cont) 

6. To terminate, release the ST switch and press the DATA/TALK switch to the IN position. 

7. Return the DATA/TALK switcn to D A T A position (0 UT) to allow automatic answer for 
incoming calls. 

EIA 

CAR 

LOCAL MODEM 

---DI~--'--;;NALOG ANALOG I 
I 

REMOTE MODEM 

DIGITAL 

I ~-~--+-~ 

~D 
TELEPHONE 
NETWORK 

Figure 9 Remote Digital Loopback Self-Test (DF03 Only) 

EIA 

TEST AREA 5 - END·TO·END SELF·TEST (DF03 ONLY, SEE FIGURE 10) 
Test area 5 allows the local and remote modem to be verified over the telephone network. It 
separates the transmit and receive logic of both modems. This separation permits better problem 
isolation. A local modem may check out in the analog loopback test but fail in the digital loop back 
test. With this test, if the problem is not the telephone network, the failing transmitter or receiver 
should be located. 

DF03 Modem End-to·End Self·Test (Figure 10) 

PROCEDURES: 

1. Configure the following test switches at both modems. This requires a second person at the 
remote site to set the same switches. 

a. Set the HI G H/LO W speed switch to the desired speed -low speed (0 UT), high speed 
(IN). 

b. Set the ST switch to the IN position. 

c. Set DATA/TALK switch at remote modem to the DATA position (OUT). 

d. Set DATA/TALK switch at local modem to TALK position (IN) to allow dialing 
remote modem. 
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DF02/DF03 Test Procedures (Cont) 

EIA 

2. Remove telephone handset from cradle on local modem and dial the remote modem. 

3. When answer tone is heard, set the DATA/TALK switch to the DATA position (OUT). 
Place the telephone handset back on the cradle. 

4. Verify that the CAR and TEST LEDs are all ON. If in high-speed mode, the HS LED is 
also ON. Observe that the CAR LED never flashes ON and OFF except at the very 
beginning. Be sure to have the remote operator verify the LEDs on the remote modem. Any 
flashing of the CAR LED indicates data errors and distortion. Repeat this test more than 
once to rule out a defective telephone line before determining which modem is defective. 

5. To terminate, release the ST switch and press the DA TA/TALK switch to the IN position 
at both modems. 

6. Return the DA TA/TALK switch to DATA position (OUT) to allow automatic answer for 
incoming calls. 

LOCAL MODEM 

DIGITAL ANALOG 

TELEPHONE 
NETWORK 

ANALOG 

REMOTE MODEM 

CAR CAR 

Figure 10 End-to-End Self-Test (DF03 Only) 

DF02 AND DF03 AUTO CALL TESTING 
The testing of a DF02-AC or DF03-AC for auto call functions can easily be performed by doing 
any digitalloopback test functions with the DA TA/T ALK switch in the DATA position (OUT), 
and dialing the remote modem by using the auto call message format. If the call is initiated via a 
terminal, when the modem receives the answer tone back, a character" A" will be returned to the 
terminal acknowledging that the call has been completed. 

The test message may now be sent and the received data verified. If the DF03 self-test mode is 
used with digitalloopback, then the CAR LED must be observed. 
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DF02 Troubleshooting Procedures 

VERIFY THE 
FOLLOWING 

1. AC LINE 
CORD IS 
CONNECTED 

TO POWER 
SOURCE 

2. FUSE FI IS 
GOOD 

3. DF02 IS 
INSTALLED 
CORRECTLY 

IJISCONNECT EIA 
CABLE FROM DF02 

;NSTALL EIA 
WRN-AROUND 
'~ONNECTOf1 

12-15336 ON 
OPEN END OF 
EIA CABLE 

[
-
REMOVE 
TURN-AROUND 
CONNECTOR 

RECONNECT EIA 
CABLE TO DF02 

___ m ___ J 

SET DAT/VTALK 
SWITCH TO DATA 
(OUT POSITION! 

SET DTUANL 
SWITCH TO ANL 
(IN POSITION! 

DISCONNECT EIA 
CABLE FROM 
DATA TERMINAL 

TRANSFER EIA 
TURN-AROUND 
CONNECTOR TO 
DATA TERMINAL 
EIA CONNECTOR 

TYPE A SERIES 
OF CHARACTERS 
ON THE DATA 
TERMINAL 

SET DATA/TALK 

SWITCH TO TALK 
(IN POSITION! 

SET DTUANL 
SWITCH TO DTL 
(OUT POSITION! 

SET OPER/TEST 
SWITCH TO OPER 
(OUT POSITION! 

WAIT FOR OH 
LAMP 10 

DF-40 

DIAL A CALL TO 
REMOTE STATION 
AND ESTABLISH 
NORMAL VOICE 
COMMUNI-

REPLACE 
INTERFACE 
BOARD 

DIAL A CALL 
TO MODEM TEST 
CENTER (SEE 

NOTE! 

WHEN ANSW~R 
TONE IS HEARD 
SET DAT/VTALK 
SWITCH TO DATA 
(OUT POSITION! 
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DF02 Troubleshooting Procedures (Cont) 

CHECK 
INTERFACE 
BOARD FUSES Fl. 
F2. AND F3 

REINSTALL 
ORIGINAL MODEM 
OR INTERFACE 
BOARD 

DF02/DF03 MAINTENANCE AIDS 

TRANSFER 
TELEPHONE 
SET CABLE FROM 
DF02 TO WALL 
JACK RJ11 C 

DIAL A CALL 
TO A REMOTE 

,----------1 STATION AND 

DF-41 

ESTABLISH 
NORMAL VOICE 
COMMUNICATION 

June 1982 



DF02/DF03 MAINTENANCE AIDS 

DF02 Troubleshooting Procedures (Cont) 

DISCONNECT EIA 
CABLE FROM 
TERMINAL 
EQUIPMENT 

CONNECT BIT 
ERROR RATE 
TESTE R TO OPEN 
END OF EIA 

CABLE 

SET TESTER 
SWITCHES AS 
FOLLOWS, 
POWI:R TO ON 
DTR ~O ON 
RTS TO ON 
SPEED SELECT 
TO 300 
PATTI,RN SELECT 
TO RIINDOM 

SET DATA/TALK 
TO TALK 
liN POSITION) 

OIAL A CALL TO 
REMOTE STATION 
.. NO ESTABLISH 
NORMAL VOICE 
:OMMUNICATIONS 

DISCONNECT EIA 
CABLE FROM DF02 

DF~42 

DISCONNECT EIA 
CABLE FROM DF02 
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DF02 Troubleshooting Procedures (Cont) 

TRANSFER 
TELEPHONE SET 
CABLE FROM DF02 
TO WALL JACK 
RJll C 

DIAL A CALL TO 
REMOTE STATION 
AND ESTABLISH 
NORMAL VOICE 
COMMUNICATION 

SET DATA/TALK 
SWITCH TO TALK 
(IN POSITION! 

DIAL A CALL TO 
MODEM TEST 
CENTER 
(SEE NOTE! 

WHEN ANSWER 
TONE IS HEARD 
SET DATA/TALK 
SWITCH TO DATA 
(OUT POSITION! 

PRESS AND HOLD 
TESTER DISPLAY 
RESET SWITCH 
FOR 1 SECOND 

DF02lDF03 MAINTENANCE AIDS 

NOTE 
REFER TO CHAPTER 6 
FOR COMMUNICATIONS 
TURN AROUND SYSTEM 
TELEPHONE NUMBER. 
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DF02lDF03 MAINTENANCE AIDS 

DF03 Troubleshooting Procedures 

VERIFY: 
1. AC LINE 

CORO 
CONNECTED 
TO POWER 
SOURCE. 

2. LINE FUSE 
GOOD. 

3. DF03 
INSTALLED 
CORRECTLY 

I 

Q
ET ALL DF03 

PIJSHBUTTONS 
"OUT:' VERIFY 
C,~R AND DSR 
lEOS ARE "OFF." 

~ 3 SET ANl AND 
ST PUSH BUTTONS 
''IN.'' SET HS 
PUSHBUTTON "IN:' 

I

j CIIR lED COMES 
"ON" WITHIN 
3 SECONDS. 
OBSERVE CAR 
lED FOR 
1 MINUTE. 

SET HS 
PUSHBUTTON 
TO "OUT" 
POSITION. 
CAR lED COMES 
"ON" WITHIN 
3 SECONDS. 

-c=_ 

SET DF03 
PUSH BUTTONS: 

ANL: "OUT" 
ST: "IN" 

RDl: "IN" 
DTL: "OUT" 

HS: "IN" 
DATA/TALK: "IN" 

LIFT 
TELEPHONE 
HANDSET AND 
DIAL MODEM 
TEST CENTER. 
REFER TO 
CHAPTER 6 FOR 
COMMUNICATIONS 
TURN-AROUND 
SYSTEM 
TELEPHONE 
NUMBER. 

WHEN ANSWER 
TONE IS HEARD. 
SET DATA/TALK 
PUSHBUTTON TO 
"OUT" POSITION 

OBSERVE THAT 
CAR. DTR. HS. 
AND TEST lEDS 
ARE "ON' 

DF-44 

CHECK INTERFJAE 
BOARD FUSES 
Fl. F2. AND F:,. 

REPLACE 
MODEM BOARD. 

INSTALL ORIGINAL 
MODEM BOARD. 
REPLACE 
INTERFACE 
BOARD. 

INSTALL ORIGINAL 
INTERFACE 
BOARD. 
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DF03 Troubleshooting Procedures (Cont) 

OBSERVE CAR 
LED FOR 
APPROXIMATELY 
2 MINUTES. 

SET DF03 
PUSHBUTTONS: 

ANL: "our 
ST: "IN" 

RDL: "IN" 
DTL: "OUT" 

HS: "IN" 
DATA/TALK: "IN" 

LIFT TELEPHONE 
HANDSET AND 
DIAL REMOTE 
LOCATION YOU 
WISH TO CHECK 
YOUR SYSTEM 
WITH. (IF CALL 
IS ANSWERED 
MANUALLY. INSTRUCT 
REMOTE ATTENDANT 
TO PLACE MODEM 
AT THAT LOCATION 
TO DATA MODE. 
THAN HANG-UP 
TELEPHONE.) 

WHEN ANSWER 
TONE IS HEARD. 
SET DATA/TALK 
PUSHBUTTON "OUT." 

OBSERVE THAT 
CAR.DTR.HS. 
AND TEST LEOS 
ARE "ON." 

OBSERVE THE 
CAR LED FOR 
2 MINUTES. 

DF02lDF03 MAINTENANCE AIDS 

DF-45 

TRANSFER 
TELEPHONE SET 
CABLE FROM 
DF03 TO WALL 
JACK RJll C. 

DIAL REMOTE 
STATION AND 
ESTABLISH VdlCE 
COMMUNICATIONS. 

INSTALL ORIGINAL 
INTERFACE BOARD. 

REPLACE 
MODEM BOARD 
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DF02/DF03 MAINTENANCE AIDS 

DF03 Troubleshooting Procedures (Cont) 

DISCONNECT EIA 
CABI.E FROM DF03. 

CON~ECT BIT ERROR 
RATE TESTER 
TO C·F03. 

-c-
SET TESTER ;] SWI rCHES: 

POWER: "ON"" 
D--R: "ON" 
R'-S: "ON" 

SPEED SELECT: 300 
PATTERN 
SEU:CT: RANDOM 

.I_ 
SET A_L DF03 
PUSHIlUTTONS "OUT" 

VERIFY THAT DTR LED 
IS "ON' AND THE CAR 
AND DSR l.EDS 
ARE ··8FF." 

I_ 
~I%L.PUSHBUTTON J 
TES-- LED COM ES 
"ON .. 

==-~C= 
CAR LED COME~ 'ON"" WITHIN 3 
SECONDS. 

PRESS AND HOLD 
TESTER DISPLAY 
RESET SWITCH FOR 
1 SECOND. 

L __ _ 

INSTALL ORIGINAL 
MODEM BOARD. 

REPLACE AUTO 
CALL UNIT BOARD. 

NO 

INSTALL ORIGIN/:l 

MODEM BOARD. J 

DF-46 

SET DATA 
TERMINAL TO 
"ON-LlNE" MODE. 

DISCONNECT EIA 
CABLE FROM 
DF03. 

INSTALL EIA 
TURNAROUND 
CONNECTOR ON 
OPEN END OF 
EIA CABLE. 
TYPE SEVERAL 
CHARACTERS ON 
TERMINAL. 

HS PUSHBUTTON 
FOR DESIRED 
SPEED. 
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DF02/DF03 MAINTENANCE AIDS 

DF03 Troubleshooting Procedures (Cont) 

SET ANL PUSHBUTTON 
"IN" AND OBSERVE THAT 
TEST LED COMES "ON." 

OBSERVE THAT CAR 
LED COMES "ON" 
WITHIN 3 SECONDS. 
ENTER YOUR NAME 
ON TERMINAL KEYBOARD 
AND SEE IF THE 
SAME INFORMATION 
ECHOS. 

REPLACE 
INTERFACE 
BOARD. 

ALL DF03 
PUSH BUTTONS 
TO "OUT" POSITION 

USE TERMINAL 
TO CALL MODEM 
TEST CENTER 
REFER TO CHAPTER 6 
FOR COMMUNICATIONS 
TURN-AROUND SYSTEM 
TELEPHONE NUMBERS. 

REPLACE AUTO 
CALL UNIT 
BOARD. 

YES 

DF-47 

INSTALL ORIGINAL 
INTERFACE BOARD. 

REPLACE 
MODEM BOARD. 

INSTALL ORIGINAL 
MODEM BOARD. 

REPLACE AUTO 
CALL UNIT 
BOARD. 

INSTALL ORIGINAL 
AUTO CALL 
UNIT BOARD. 
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DF02/DF03 MAINTENANCE AIDS 

DF03 Troubleshooting Procedures (Cont) 

[

NSTALL OR~.JL AUTO CALL BOARD. 

I1EPLACE 
MODEM BOARD 

[

NSTALL ORIGINAL 
MODEM BOARD. 

F:EPLACE 
INTERFACE 
BOARD. 

YES 

REPLACE AUTO 
CALL UNIT 
BOARD. 

PROBLEM REQUIRES 
ADDITIONAL RESEARCH. 
REFER TO THEORY OF 
OPERATIONS 

DF-48 

INSTALL ORIGINAL 
AUTO CALL 
UNIT BOARD. 

June 1982 



DF02/DF03 MAINTENANCE AIDS 

DF02/DF03 Tech-Tips/FCO Index 

Table DF-12 DF02 Tech Tip Index 

Tech 
Tip No. Title 

DF02 Breaking Dial Tone Problem 

Table DF-13 DF03 Tech Tip Index 

Tech 
Tip No. Title 

PIN 23 Asserted on VTIXX Terminals 

NOTE 
At present, there have been no FCOs issued on the DF02 or 
DF03. 

DF-49 

Speed 
Bulletin No. 

None 

Speed 
Bulletin No. 

201 

June 1982 



A.1 FLOATING DEVICE ADDRESSES 

APPENDIX A 
FLOATING DEVICE 

ADDRESSES AND VECTORS 

UNIBUS addresses 760010 (160010) through 763776 (163776) are designated as floating de
vice addresses (see the following figure). These are used as register addresses for commu
nications and other devices interfacing with the PDP-II, LSI-II, and VAX-II. 

NOTE 
Some devices are not supported by LSI-ll and VAX-ll; however, 
the same scheme applies - that is, gaps are provided as appropriate. 
The convention for assigning these addresses is as follows: 

2K 
WORDS 

1 K 
WORDS 

1 K 
WORDS 

80 
VECTORS 

48 

VECTORS 

DIGITAL EQUIPMENT 
CORPORATION 

(FIXED ADDRESSES) 

DR11-C 
t 
t 

USER ADDRESSES 

t 
FLOATING ADDRESSES 

DIGITAL EQUIP CORP (DIAGNOSTICS) 

777 777 

770 000 

767 777 

764 000 
763 777 

760 010 
760 006 

760 000 

757 777 

001 000 

L..j 000000 3

7

0

7

0

7 

.-----::~ 
000 277 

TRAP & INTERRUPT 

VECTORS 

000 000 

UNIBUS Address Map 
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A gap of 108 must be left between the last address of one device type and the first address of the 
next device type. The first address of the next device type must start on a module 108 boundary. 
The gap of 108 must also be left for devices that are not installed but are skipped over in the 
priority ranking list. Multiple devices of the same type must be assigned contiguous addresses. 
Reassignment of device types already in the system may be required to make room for addition
alones. 

Table A-I Floating CSR Address Devices 

Rank 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 

'" 
"'''' t 
tt 

UNIBUS LSI-ll Bus Decimal Octal 
Option Option Size Modulus 

DJII 4 10 
DHII 8 20 
DQII 4 10 
DUll OUVII 4 10 
OUPII 4 10 
LKI1A 4 10 
OMCIljOMR11'" 4 10 
OZII** OZVl1 4 10 
KMCII 4 10 
LPPII 4 10 
VMV21 4 10 
VMV31 8 20 
OWR70 4 10 
RLlI RLV11 4 lOt 
LPAII··K 8 20t 
KWII-C 4 10 
Reserved 4 10 
RXII 4 lOt 
ORII-W 4 10 
ORII-B 4 10tt 
OMPII 4 10 

OVPll 4 10 
15811 4 

~ 
10 

OMVII 8 20 
- '------

OMCII before OMRII 
OZII E and OZII F are dual OZlls and are treated by the algorithm as two OZlls. 
Extra devices only. 
After second device. 
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A.2 FLOATING VECTOR ADDRESSES 
Vector addresses, 300 through 777, are designated as floating vectors. These are used for 
communications and other devices that interface with the PDP-ll, LSI-ll, and VAX-ll. The 
LSI-II floating vector area is limited to a starting address of300 through 376. The area from 400 
to 450 is reserved for LSI-I I devicesADVII-A,IBVII·A,andKWVII-A with additional space 
available above 450 to 777. 

NOTE 
Some devices are not supported by LSI-H and VAX-ll; however, 
the same scheme applies. Vector size is determined by the device 
type. 

There are no gaps in floating vectors unless required by physical hardware restrictions (in data 
communications devices, the receive vector must be on a zero boundary and the transmit vector 
must be on a 48 boundary). 

Multiple devices of the same type would be assigned vectors sequentially. Table A-2 shows the 
assignment sequence. 

Table A-2 Floating Interrupt Vector Devices 

UNIBUS LSI-ll Bus Decimal Octal 
Rank Option Option Size Modulus 

I DCII 4 10 
I TU58*** 4 10 
2 KLlI (extra) 4 10* 
2 DLlI-A (extra) DVLlI-F 4 10* 
2 DLlI-B (extra) DLVI1-J 4 10 
3 DPII 4 10 
4 DMII-A 4 10* 
5 DNII 2 4 
6 DMI1-BB 2 4 
7 DH II modem control 2 4 
8 DRII-A DRVII-B 4 10* 
9 DRII-C DRVII 4 10* 
10 PA611 (reader) 2 10* 
10 PA611 (punch) 2 10* 
II LPDll 4 10 
12 DTlI 4 10* 
13 DXll 4 10* 
14 DLlI-C 4 10* 
14 DLlI-D 4 10* 
14 DLlI-E DLVI1-E 4 10* 
15 DJll 4 10* 
16 DHII 4 lOt 
17 GT40 8 10 
17 VSVll 8 10 
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Table A-2 Floating Interrupt Vector Devices (Cont) 

Rank 

18 
19 
20 
21 
22 
23 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

** 
*** 

t 
tt 

UNIBUS LSI-II Bus Decimal Octal 
Option Option Size Modulus 

LPSll 12 30* 
DQll 4 lOt 
KWll-W KWVll 4 10 
DUll DUVll 4 10* 
DUPII 4 10* 
DVII 4 10* 
DV modem control 2 4 
LKll-A 4 10 
DWUN 4 10 
DMClljDMRl1 4 10* 
DZII DZVII 4 10* 
KMCII 4 10 
LPPII 4 10 
YMY21 4 10 
YMY31 4 10 
YTYOI 4 10 
DWR70 4 10* 
RLiI RLY11 2 4tt 
RX02 2 4 
TSII 2 4tt 
LPAII-K 4 10 
IPlljIP300 2 4 
KWII-C 4 10 
RXII 2 4tt 
DRII-W 2 4 
DRII-B 2 4tt 
DMPII 4 10 

DPYII 4 10 
MLl! 2 4** 
ISB 4 10 

DMYII 4 10 

The vector for the device of this type must always be on a 108 boundary. 
MASSBUS device. 
There is no standard configuration for systems with both DCII and TU58 
These devices can have either a M7820 or M7821 interrupt control module. How
ever, it should always be on a 108 boundary. 
After the first. 
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APPENDIX B 
DIAGNOSTIC SUMMARY CHARTS 

Table B-1 Link TestjDECXll Diagnostic Index 

Device DCLT ITEP 
Option PDP-ll VAX-ll Overlay DECXll 

DHII NjA NjA DZDHL CXDHA 
DL1I-E NjA NjA NjA CXDLA 
DL1I-W NjA NjA NjA CXDLA 
DLVII NjA NjA NjA CXDLA 
DMCII CZCLK EVDMC DZDMO CXDMC 
DMPII CZCLM EVDMDt NjA CXDMD, CXDME 
DMRII CZCLK EVDMC DZDMO CXDMR 
DMVII CZCLM NjA NjA CXDMD, CXDME 
DPVII CZCLH NjA NjA CXDPV 
DQII NjA NjA DZDQO CXDQA 
DUll NjA NjA DZDUO CXDUA 
DUPII CZDCLt NjA DZDPF CXDPB 
DUVII NjA NjA NjA NjA 
DVII NjA NjA DZDVO CXDVA 
DZII NjA NjA DZDZB CXDZA 
DZll-X NjA NjA DZDZB CXDZA 
DZ32 NjA NjA NjA NjA 
DZVll NjA NjA NjA CXDZB 

N j A = Not available 
t = Planned future programs 

B-1 



Tabl.~ B-2 General Purpose/Functional Diagnostic Index 

Option 

DHIl 
DLI l-E 
DLI J-W 
DLVII 
DMCII 

DMPII 
DMRII 

DMVII 
DPVll 
DQIl 
DUll 
DUPlI 
DUVII 
DVII 
DZII 
DZII-X 
DZ32 
DZVII 

PDP-II Systems 

CZDHM, CZDHN, DZDHK 
DZDLA 
DZDLD-A 
DVDVA,DVDVC 
CZDMC, CZDME-CZDMH 

CZDMP-CZDMT 
CZDMP-CZDMS-CZDMI 

CVDMA-CVDME, CVDMT 
CVDPV 
DZDQA-DZDQF 
DZDUA-DZDUF 
DZDPB-DZDPF 
DZDUQ-DZDUV 
DZDV A-DZDVF 
DZDZA 
DZDZA 
None 
DVDZA,DVDAB 

VAX-It Systems 

None 
None 
None 
None 
EVDXA, EVDBA, EVDBB, 
EVDCA, EVDMC 
EVDXA, EVDMA, EVDMB 
EVDXA, EVDCA 
EVDMC, EVDMA 

EVDCA, EVDUP, EVDUQ 

ESDEB-ESDEE 
EVDAA,EVTAA,EVTAB 
None 
EVDAB,EVDAC 

----.----~------------------------~--------------------
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