






























































































































































































































































































































































































































































Table 8-8 DF126-AM Switchpack 3 Selections 

Option Selection Sl S2 S3 S4 

Parity Odd ON 
Type Even OFF 

Secondary Enabled ON 
Data Port Disabled OFF 

Reserved NOT NOT 
USED USED 

Table 8-9 DF126-AM Switchpack 4 Selections 

Option Selection Sl S2 S3 S4 

PR/PC* Permissive OFF ON 
Programmed ON OFF 

Reserved NOT 
USED 

MI Disabled OFF 
Enabled ON 

* Only one may be ON, the other must be OFF. 
Permissive is used with RJ11C/CA11A service 
and programmed is used with RJ41S/RJ45S/ 
CA41A/CA45A type service. 
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Table B-l~ DF126-AM Switchpack 5 Selections 

Option Selection S1 S2 S3 S4 

Private Line 0 dBm OFF OFF OFF OFF 
Xmit - 1 dBm ON OFF OFF OFF 
Level - 2 dBm OFF ON OFF OFF 

- 3 dBm ON ON OFF OFF 
- 4 dBm OFF OFF OFF ON 
- 5 dBm ON OFF OFF ON 
- 6 dBm OFF ON OFF ON 
- 7 dBm ON ON OFF ON 
- 8 dBm OFF OFF ON OFF 
- 9 dBm ON OFF ON OFF 
-1~ dBm OFF ON ON OFF 
-11 dBm ON ON ON OFF 
-12 dBm OFF OFF ON ON 
-13 dBm ON OFF ON ON 
-14 dBm OFF ON ON ON 
-15 dBm ON ON ON ON 

Table 8-11 DF126-AM Switchpack 6 Selections 

Option Selection S1 S2 S3 S4 

Carrier -43 dBm OFF 
Detect -33 dBm ON 
Level 

Reserved NOT 
USED 

Equalizer* In OFF ON 
Out ON OFF 

*Only one may be ON, the other must be OFF. 
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8.5 THE DF127 LINK MODEM 
Whether using the DF127 modem as an integral or standalone modem 
with the DFM unit, certain modem options must be correctly 
selected. There are three versions of the DF127 modem module that 
can be used with the DFM unit. The early version (below serial 
number NQ0l800) can only be used as an integral modem. It cannot 
be used in the DF100 series standalone enclosure. . 

Version 2 of the DF127 modem modules can be used in both integral 
or standalone configurations and consists of modules between 
serial number NQ0l800 and NQ03000. 

Version 3 (above ser ial number NQ03000) is similar to Version 2 
and has been redesigned to take advantage of new state-of-the-art 
technology and components. Modem options offered on Versions 2 
and 3 are the same, however, component layout and placement of 
switchpacks are different than Version 2. Modem options and 
switch selections on Version 1 are completely different than 
Versions 2 and 3. Figures 8-5, 8-6, and 8-7 show each of the 
DF127 versions. 

Each modem module must be removed from the DFM enclosure to access 
the switches. 

CAUTION 
Disconnect power to the unit before 
removing the integral modem module from 
Slot 1 for switchpack reconfiguration. 
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8.5.1 DF127 Version 1 Configuration Options 
There are two types of switch selections on the DF127 Version 1 
module: a 10-position raised rocker switchpack that selects modem 
options and a 16-posi tion sl ide swi tch that adj usts the analog 
output level. Refer to Figure 8-5 for the locations of switchpack 
and analog output level adjustments on the modem. Refer to Tables 
8-12 and 8-13 for DF127 Version 1 option selections. 

PIGGYBACK 
MODEM BOARD 

INTERFACE CONTROL 
BOARD 

ANALOG OUTPUT 
ATIENUATOR 
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co 
en 
~ 
.--
N -M -
~ 
It) -CD 
-L....-

RAISED 
ROCKER 
TYPE 

USE POINTED OBJECT 
DO NOT USE LEAD 

PENCIL 

4 

4 

4 

4 

4 

4 

• 

OPTIONS 
SWITCH PACK 
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Figure 8-5 DF127-AM Module (Version 1) Layout and 
Switchpack Locations 
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Table B-12 Switchpack Options 

Switch 
Number Function 

1 

2 

3 

4 

Transmitter Clock 

Equalizer Sampling 
Period 

Carrier Control 

Loopback Control 

5 SPARE - Not Used 

6 

7 

Data Set Ready (DSR) 
Control 

Threshold Level Select 

8 SPARE - Not Used 

9 Automatic Fallback 

l~ Remote Loopback 

Switch Position 
Closed Open 

External Clock Internal Clock 

T T/2 

RTS Controlled Continuous 

Bi-Directional Uni-Directional 

Normal Data Power-up 

-26 dBm -43 dBm 

Disabled Enabled 

Disabled Enabled 

Table B-13 Analog Output Attenuation 

position Attenuation 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

8-16 

~ dBm 
- 1 dBm 
- 2 dBm 
- 3 dBm 
- 4 dBm 
- 5 dBm 
- 6 dBm 
- 7 dBm 
- 8 dBm 
- 9 dBm 
-1~ dBm 
-11 dBm 
-12 dBm 
-13 dBm 
-14 dBm 
-15 dBm 



B.5.2 DF127 Version 2 and 3 Configuration Options 
Versions 2 and 3 of the DF127 modern module contain three switch­
packs and several jumpers to select modem options. See Figure 8-6 
for Version 2 jumper/switchpack layout and Figure 8-7 for Version 
3 jumper/switchpack layout. Option selections are the same for 
Versions 2 and 3 (see Tables 8-14 and 8-15 for jumpers, and 8-16 
through 8-19 for swi tches) • Swi tchpack locations, however, are 
different. 

FACTORY U5E 
ONLY 

5WITCHPACK 51 

JUMPER J5 

00 
2 

5WITCHPACK 52 

JUMPER J6 g 1 
JUMPER J3 

140-013 
00 
0-0 
00 

&~ 
0-0 

2 1 

2 
10qp3 

JUMPER J7 

5WITCHPACK 53 

MKVS5-2025 

Figure 8-6 DFI27-AM Module (Version 2) Layout and 
Switchpack Locations 

8-17 



FACTORY U5E 
ONLY 

5WITCHPACK 51 

JUMPER J3 

20 ,0 

JUMPER J5 

2QOQOOOQ14 
100000-0013 

00 
1 2 

JUMPER J8 

o 

o 

20-0 4 
JUMPER J6 100 3 

5WITCHPACK 52 5WITCHPACK 53 

ON 

OFF 

MKV85-2026 

Figure 8-7 DF127-AM Module (Version 3) Layout and 
Switchpack Locations 
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Table 8-14 Jumper Selections for Version 2 

OPtion Selection Jumpers* 
J3 J6 J7 

1-2 3-4 4-6 7-8 9-10 11-12 13-14 1-2 1-2 2-3 

Speed Indicate IN OUT IN 
Indicate/ 
Select Select OUT IN OUT 

Interface Enabled IN OUT 
Local Loop 
Control Disabled OUT IN 

Interface Enabled IN OUT 
Remote 
Digital Disabled OUT IN 
Loop 
Control 

Protective Enabled IN 
Ground to 
Modem Disabled OUT 
Ground 

2- or 4- 2-Wire IN OUT 
Wire 
Private 4-Wire OUT IN 
Line 

* Jumpers on J4 are used for special maintenance testing and 
jumper J5 is for factory use only. Each of these are not user 
functions. 
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Table 8-15 Jumper Selections for Version 3 

Option Selection Jumpers* 
J5 J8 J6 

1-2 3-4 5-6 7-8 9-11 11-12 13-14 1-2 1-3 2-4 

Speed Indicate IN OUT IN 
Indicate/ 
Select Select OUT IN OUT 

Interface Enabled OUT IN 
Local Loop 
Control Disabled IN OUT 

Interface Enabled OUT IN 
Remote 
Digital Disabled IN OUT 
Loop 
Control 

Protective Enabled IN 
Ground to 
Modem Disabled OUT 
Ground 

2- or 4- 2-Wire IN OUT 
Wire 
Private 4-Wire OUT IN 
Line 

* Jumpers on J2 are used for special maintenance testing and 
j urnper J 3 is for factory use only. Each of these are not use r 
functions. 
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Table 8-16 DF127-AM Switchpack 1 Selections for Version 2 

Option Selection Sl S2 S3 S4 S5 S6 S7 S8 S9 S18 

Transmit External ON 
Clock 1 Internal OFF 

Equalizer T 
Sampl ing T/2 CD 

Carrier 
Control 

Loopback 
Control 

Squelch 

Transmit 
Clock 2 

RS 
continuousCD 

Bi-Direction 
Uni-Direction 

Enabled 
Di sabl ed CD 

Slave 
Independent® 

Carrier -26 dB~ 

Threshold -43 dBm 

Data Qual 10-4 

Threshold 10-
3 CD 

RS to CS 

Remote 
Loopback 

NOTES: 

<15 ms 
TrainingCD&® 

Disabled 
Enabled 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
.oFF 

These options must be set to OFF when the DF127 modem is used 
with the DFM unit. 

® 

CD 

This option only applies when the Transmit Clock 1 is set to 
internal. 

This option is enabled or disabled by switchpack 2, switch 1. 
When enabled, retraining occurs when the error rate reaches the 
data quality threshold selected by switchpack 1, switch 8. 

When this switch is OFF, the training period varies with modem 
speed and the selection of switchpack 2, switch 3. This option 
is valid only in continuous carrier mode. 
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Table 8-17 DFI27-AM Switchpack 1 Selections for Version 3 

Option Selection SI S2 S3 S4 S5 S6 S7 S8 S9 S10 

Transmit External ON 
Clock 1 Internal OFF 

Equalizer T 
Sampling T/2CD 

Carrier 
Control 

Loopback 
Control 

Squelch 

Transmit 
Clock 2 

RS 
continuousCD 

8i-Direction 
Uni-Direction 

Enabled 
DisabledCD 

Slave 
Independent CD 

Carrier -26 dBm 
Threshold -43 dBm 

Data Qual 1",-4 
Threshold 10-3 0 
RS to CS 

Remote 
Loopback 

NOTES: 

<3 ms 
50 ms CD & CD 
Disabled 
Enabled 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

These options must be set to OFF when the DF127 modem is used 
with the DFM unit. 

CD This option only applies when the Transmit Clock 1 is set to 
internal. 

This option is enabled or disabled by switchpack 2, switch 1. 
When enabled, retraining occurs when the error rate reaches 
the data quality threshold selected by switchpack 1, switch 8. 

This option is valid only in continuous carrier mode 
(switchpack 1, switch 3 = ON) when the modems are already 
trained. In RS controlled carrier mode (switc~pack 1, switch 3 
= OFF) switch 9 has no effect. In this mode RS to CS delay is 
dependent on modem speed and the training interval selection 
of switchpack 2, switch 3. 
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Table B-18 DF127-AM switchpack 2 Selections (Versions 2 and 3) 

Option Selection Sl S2 S3 S4 

Data Disabled ON 
Quality Enabled0&0 OFF 
Retrain 

Round Disabled ON 
Robin Enabled CD OFF 
Retrain 

Training Short ON 
Interval Long0&® OFF 

Reserved NOT 
USED 

NOTES: 

CD 
o 

This switch works together with switchpack 1, switch 8. 

CD 

These options must be set to OFF when the DF127 modern is used 
with the DFM unit. 

This switch is valid only in RS controlled carrier mode. In 
continuous carrier mode, the round-robin feature is always 
enabled, regardless of the position of this switch. 

This switch selects the training interval 
when switchpack 1, switch 9 is set to OFF. 

Speed 

Normal (4800 bits/s) 
Fallback (2400 bits/s) 

Long Interval 
(Swi tch 3 OFF) 

708 ms 
943 ms 
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(see chart below) 

Short Interval 
(Switch 3 ON) 

50 ms 
66 ms 



Table B-19 DF127-AM Switchpack 3 Selections (Versions 2 and 3) 

Option Selection SI S2 S3 S4 

PLTN 0 dBrn OFF OFF OFF OFF 
Xmit Level - 1 dBm ON OFF OFF OFF 
Attenuation - 2 dBm OFF ON OFF OFF 

- 3 dBm ON ON OFF OFF 
- 4 dBm OFF OFF ON OFF 
- 5 dBm ON OFF ON OFF 
- 6 dBm OFF ON ON OFF 
- 7 dBm ON ON ON OFF 
- 8 dBm OFF OFF OFF ON 
- 9 dBm ON OFF OFF ON 
-1~ dBm OFF ON OFF ON 
-11 dBm ON ON OFF ON 
-12 dBm OFF OFF ON ON 
-13 dBm ON OFF ON ON 
-14 dBm OFF ON ON ON 
-15 dBm ON ON ON ON 
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8.6 THE DF129 LINK MODEM 
Whether using the DF129 modem as an integral or standalone modem 
with the DFM unit, certain modem options must be correctly 
selected. Like the DF127 modem, there are three versions of the 
DF129 modem module that can be used with the DFM unit. The early 
version (below serial number NQ01700) can only be used as an 
integral modem. It cannot be used in the DF100 series standalone 
enclosure. 

DF129 Version 2 can be used in both integral or standalone 
configurations and consists of modules between serial number 
NQ01700 and NQ04000. 

Version 3 (above serial number NQ04000) is a similar to Version 2 
and has been redesigned to take advantage of new state-of-the-art 
technology and components. Modem options offered on Versions 2 
and 3 are the same, however, component layout and placement of 
switchpacks are different than Version 2. Modem options and 
switch selections on Version 1 are completely different than 
Versions 2 and 3. Figures 8-8, 8-9, and 8-10 show each of the 
DF129 versions. 

Each modem module must be removed from the DFM enclosure to access 
the switches. 

CAUTION 
Disconnect power to the unit before 
removing the integral modern module from 
Slot 1 for switchpack reconfiguration. 
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8.6.1 DF129 Version 1 Configuration Options 
There are two types of swi tch selections on the DF129 Version 1 
module: a 10-position raised rocker switchpack that selects modem 
options and a 16-posi tion sl ide swi tch that adj usts the analog 
output level. Refer to Figure 8-8 for the locations of switchpack 
and analog output level adjustments on the modem. Refer to Tables 
8-20 and 8-21 for DF129 Version 1 option selections. 
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Figure 8-8 DF129-AM Module (Version 1) Layout and 
Switchpack Locations 
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Table B-20 Switchpack Options 

Switch 
Number Function 

1 

2 

3 

4 

Transmitter Clock 

Equalizer Sampling 
Period 

Carrier Control 

Loopback Control 

5 SPARE - Not Used 

6 

7 

Data Set Ready (DSR) 
Control 

Threshold Level Select 

8 SPARE - Not Used 

9 Automatic Fallback 

10 Remote Loopbac k 

Switch Position 
Closed Open 

External Clock Internal Clock 

T T/2 

RTS Controlled Continuous 

Bi-Directional Uni-Directional 

No rmal Da ta Power-up 

-26 dBm -43 dBm 

Disabled Enabled 

Disabled Enabled 

Table B-21 Analog Output Attenuation 

position Attenuation 

1 0 dBm 
2 - 1 dBm 
3 - 2 dBm 
4 - 3 dBm 
5 - 4 dBm 
6 - 5 dBm 
7 - 6 dBm 
8 - 7 dBm 
9 - 8 dBm 
10 - 9 dBm 
11 -10 dBm 
12 -11 dBm 
13 -12 dBm 
14 -13 dBm 
15 -14 dBm 
16 -15 dBm 
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8.6.2 DF129 Version 2 and 3 Configuration options 
Versions 2 and 3 of the DF129 modem module contain three switch­
packs and several jumpers to select modem options. See Figure 8-9 
for Version 2 jumper/switchpack layout and Figure 8-10 for Version 
3 j umper/swi tchpack layout. Option selections are the same for 
Versions 2 and 3 (see Tables 8-22 and B-23 for jumpers, and 8-24, 
8-25, and 8-26 for switches). switchpack locations, however, are 
different. 

FACTORY U5E 
ONLY 

5WITCHPACK 51 

JUMPER J5 

00 
2 

5WITCHPACK 52 

JUMPER J6 g ~ 
JUMPER J3 

14 ~ 13 
00 
0<> 
00 

gg 
0<> 

2 1 

2 
10Q..P3 

JUMPER J7 

5WITCHPACK 53 

Figure 8-9 DF129-AM Module (Version 2) Layout and 
Switchpack Locations 
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FACTORY USE 
ONLY 

SWITCHPACK S1 

JUMPER J3 

20 
,0 

JUMPER J5 
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20-0 4 
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OFF 
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Figure 8-10 DF129-AM Module (Version 3) Layout and 
Switchpack Locations 
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Table 8-22 Jumper Selections for Version 2 

Option Selection Jumpers* 
J3 J6 J7 

1-2 3-4 4-6 7-8 9-19 11-12 13-14 1-2 1-2 2-3 

Speed Indicate IN OUT IN 
Indicate/ 
Select Select OUT IN OUT 

Interface Enabled IN OUT 
Local Loop 
Control Disabled OUT IN 

Interface Enabled IN OUT 
Remote 
Dig i tal Disabled OUT IN 
Loop 
Control 

Protective Enabled IN 
Ground to 
Modem Disabled OUT 
Ground 

2- or 4- 2-Wire CD IN OUT 
Wire 
Private 4-Wi re OUT IN 
Line 

CD Does not apply to DF 129 modem. 

* Jumpers on J4 are used for special maintenance testing and 
jumper J5 is for factory use only. Each of these are not user 
functions. 
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Table B-23 Jumper Selections for Version 3 

Option Selection Jumpers* 

J5 J8 J6 

1-2 3-4 5-6 7-8 9-11 11-12 13-14 1-2 1-3 2-4 

Speed Indicate IN OUT IN 
Indicate/ 
Select Select OUT IN OUT 

Interface Enabled OUT IN 
Local Loop 
Control Disabled IN OUT 

Interface Enabled OUT IN 
Remote 
Dig i tal Disabled IN OUT 
Loop 
Control 

Protective Enabled IN 
Ground to 
Modem Disabled OUT 
Ground 

2- or 4- 2-Wire CD IN OUT 
Wire 
Private 4-Wire OUT IN 
Line 

CD Does not apply to DF129 modem. 

* Jumpers on J2 are used for special maintenance testing and 
jumper J3 is for factory use only. Each of these are not user 
functions. 
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Table 8-24 DF129-AM 5witchpack 1 Selections 

Option Selection 51 52 53 54 55 56 57 58 59 5lS 

Transmit External ON 
Clock 1 Internal OFF 

Equalizer T 
Sampling T/2 Q) 
Carrier 
Control 

Loopback 
Control 

5quelch 

Transmit 
Clock 2 

R5 
Continuous Q) 
Si-Direction 
Uni-Direction 

Enabled 
Disabled Q) 
5lave 
Independent ® 

Carrier -26 dBm 
Threshold -43 dBm 

Data Qual 10-~ 
Threshold 10-

j CD 
R5 to CS 

Remote 
Loopback 

NOTES: 

<15 ms 
253 msQ)&@ 
Disabled 
Enabled 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

ON 
OFF 

These options must be set to OFF when the DF129 modem is used 
with the DFM unit. 

CD 

This option only applies when the Transmit Clock 1 is 
internal. 

set to 

This option is enabled or disabled by switchpack 2, switch 1. 
When enabled, retraining occurs when the error rate reaches the 
data quality threshold selected by switchpack 1, switch 8. 

This option is valid only in continuous carrier mode. 
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Table 8-25 DF129-AM Switchpack 2 Selections 

Option 

Data 
Quality 
Retrain 

Round 
Robin 
Retrain 

Not Used 
On DF129 

Reserved 

NOTES: 

Selection 

Disabled 
Enabled(D&0 

Disabled 
Enabled® 

Sl 

ON 
OFF 

S2 

ON 
OFF 

S3 

NOT 
USED 

This switch works together with switchpack 1, switch 8. 

S4 

NOT 
USED 

<D 
o These options must be set to OFF when the DF129 modem is used 

with the DFM unit. 

CD This switch is valid only in RS controlled carrier mode. In 
continuous carrier mode, the round-robin feature is always 
enabled, regardless of the position of this switch. 
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Table 8-26 DF129-AM Switchpack 3 Selections 

Option Selection Sl S2 S3 S4 

PLTN 0 dBr:1 OFF OFF OFF OFF 
Xmit Level - 1 dBm ON OFF OFF OFF 
Attenuation - 2 dBm OFF ON OFF OFF 

- 3 dBm ON ON OFF OFF 
- 4 dBm OFF OFF ON OFF 
- 5 dBm ON OFF ON OFF 
- 6 dBm OFF ON ON OFF 
- 7 dBm ON ON ON OFF 
- 8 dBm OFF OFF OFF ON 
- 9 dBm ON OFF OFF ON 
-10 dBm OFF ON OFF ON 
-11 dBm ON ON OFF ON 
-12 dBm OFF OFF ON ON 
-13 dBm ON OFF ON ON 
-14 dBm OFF ON ON ON 
-15 dBm ON ON ON ON 
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C.l GENERAL 

APPENDIX C 
CABLES 

This appendix outlines pin connections and EIA signal assignments 
for the cables used with the DFM system. For more information on 
cables and connections, see Section 2.8. 

SIGNAL ABBREVIATIONS 

Abbreviations used in the wiring tables are listed below. 
Unidentified pin connections are not used. 

CTS Clear to send 
DCE Data communications equipment 
DSR Data set ready 
DTE Data terminal equipment 
DTR Data terminal ready 
ERC External receive clock 
ETC External transmit clock 
CD Carrier detect 
PG Protective ground 
RC Receive clock 
RD Received data 
RI Ring 
RLS Reverse carrier (reverse CD) 
RRI Reverse ring (busy out) 
RTS Request to send 
SG Signal ground 
TC Transmit clock 
TD Transmitted data 
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C.2 CABLE E (BC22E) DFM TO ASYNCHRONOUS DTE 
The BC22E cable is used for connecting an asynchronous DTE to a 
DFM channel. (The DFM unit presents a DCE interface on channel 
ports. ) 

The BC22E cable is not symmetrical (see Figure C-l). The male 
connector must be attached to the DFM unit. 

PG 10 01 
TO 20 02 
RO 30 03 
RTS 40 04 
CTS 50 05 
OSR 60 06 
SG 70 07 
CD 80 08 
RlS 11 0 o 11 

12 0 o 12 
18 0 o 18 
19 0 o 19 

OTR 200 o 20 
RI 22 0 o 22 

230 o 23 
RRI 25 0 025 

MKV85-2027 

Fig ure C-l BC22E Cable -- DFM to Asynchronous DTE 
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C.3 CABLE F (BC22F) DFM TO SYNCHRONOUS DTE 
The BC22F cable is used to connect the DFM link port to an 
external modem. It is also used to connect a DFM synchronous 
channel to a synchronous or DDCMP device. 

The BC22F cable is symmetrical (see Figure C-2). 

PG 
TO 
RO 
RTS 
CTS 
OSR 
SG 
CD 
ERC 
ETC 
RLS 

TC 

RC 

OTR 

RI 

RRI 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 1 
o 2 
o 3 
0 4 
o 5 
o 6 
o 7 
o 8 
o 9 
0 10 
0 11 
0 12 
0 13 
0 14 
0 15 
0 16 
0 17 
0 18 
0 19 
o 20 
o 21 
o 22 
o 23 
o 24 
o 25 

MKV85·2028 

Figure C-2 BC22F Cable -- DFM to Synchronous DTE 
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C.4 CABLE L (BC22L) SPECIAL DIRECT LINK 
The BC22L cable is used to directly connect two DFM units (no 
modems in between) by means of connector J18 on both un i ts. The 
link speed selection must be set to async on both DFM units when 
using the direct link configuration. In accordance with EIA 
standards, a maximum distance of 15.24 m (50 ft) between units is 
recommended. 

The BC22L cable may also be used to connect the units for the 
preinstallation benchtest when integral modems are not purchased 
(see Chapter 3). The BC22L cable is symmetrical (see Figure C-3). 

TO ;g >< g; Ro 
RTS :g g: CTS 
oSR 

j~ 1 i ~L SG 
CD >< oTR 

MKV85-2029 

Fig ure C-3 BC22L Cable -- Direct Link 
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C.s CABLE M (BC22M) DCE TO DCE CROSSOVER 
The BC22M cable is used to connect a DFM channel to a modem. This 
cable is frequently called a "crosspatch" or "crossover" cable 
because it crosses EIA signals inside the cable. By using the 
BC22M cable and the proper software parameter settings to handle a 
channel to modem connection, the DFM unit passes the four EIA 
signals (CTS, DSR, CD, and RI) through to the device connected at 
the corresponding remote-end device. The RTS and DTR from the 
remote-end device are passed through to the modem. This is 
accomplished by crossing CTS with RTS, DSR with DTR, connecting RC 
and TC from modem to external clocks on the DFM unit, and 
connecting RI pins to RRI at the DFM unit for a busy signal. 

The BC22M cable is not a symmetrical cable. It has two male ends. 
PI must be connected to the DFM unit (see Figure C-4). 

P1 P2 

TO 
~~ ~ ~ >< RO 

RTS 
~~ >< g~ CTS 

OSR 6 6 
SG 7 7 

8 
ERC 9 
ETC 10 
CD 11 

15 
17 

OTR 20 20 
RI 

~H r ~ ;~ 
RRI 

MKV85·2030 

Figure C-4 BC22M Cable -- DCE to DCE Crossover (Shielded) 
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C.6 CABLE T SPECIAL LOOPBACK TEST CABLE 
This special cable is required to run the Signals test for the 
link and DFM channels. This cable is NOT available as a standard 
item and must be fabricated according to the connections shown in 
Fig ure C-5. 

TO 
RD 
RTS 
CTS 
DSR 
SG 
CD 
RLS 

DTR 
RI 
RRI 

MALE 

;~ 
4 
5 
6 
7 
8 

11 

..... 
"" -'" 
0 
..... 
'" ..... 
"" ,.. 
'" 

0 

T 

-
T 

FEMALE 

c; 
~ 

..... --
0 

0 

..... 
~'" 

..... --
0 

4 
5 
6 
7 
8 

15 XMIT CLOCK 
17 RECV CLOCK 
20 

--4--------~O 22 
20 

22~ 
25 

MKV85-2031 

Figure C-5 Special Signals Loopback Test Cable 
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GENERAL 

APPENDIX D 
CONFIGURATION WORKSHEET 

The Configuration Worksheet provides a hard-copy reference of the 
network configuration. It shows the location and mix of terminals 
and computers connected by the DFM system as well as the operating 
parameters of each device. 

It is recommended that copies of the filled-in worksheet be dis­
tributed to data channel users. Information on the worksheet is 
necessary for switched channel operators to use the system 
effectively. Each operator must know which channels are switched, 
the associated channel IDs, and the group access assignments. 

Refer to Figure 6-2 for an example of how to fill out the 
Configuration Worksheet. Use copies of the blanks provided here in 
this appendix when reconfiguring the system. 
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CHART 1 

INTELLIGENT COMMUNICATION PROCESSOR WORKSHEET 

LOCAL REMOTE: 

LOCATION LOCATION 

MODEL # MODEL # ___________ _ 

SERIAL # 

SYSTEM PARAMETERS 

NAME ___ . _____ . __ 

16 CHARACTERS (MAX) 

TYPE MASTER [] 
SLAVE [J 

JltONFIGURATION VALID [] 

AUTODISCONNECT 
TIMEOUT ,-I ____ ...J 

(1 to 225 SEC, 

SWITCHED PARAMETERS 

SW DATAPAR 
DATA 8 ::::::; PARITY NONE = 

7 -'-' ODD 

6 = EVEN 

5L: 

SW STOPSITS 1 C 
1.5 C 
2 w 

SW SIGNALS ASSERT = 
PASS 

-
-

SERIAL # 

SYSTEM PARAMETERS 

NAME ________ _ 

16 CHARACTERS (MAXI 

TYPE MASTER 0 
SLAVE 0 

.CONFIGURATION: VALID 0 

AUTODISCONNECT: ,..-----"-1 
TIMEOUT 

(1 to 225 SEC) 

SWITCHED PARAMETERS 

SW DATAPAR 
DATA 8 C PARITY: NONE 0 

7 C ODD ~ 

6 C EVEN 0 
5 G 

SW STOPBITS 1 [] 
15 0 
2 0 

SW SIGNALS ASSERT lJ 
PASS r· 

COMMAND CHARACTER 
(HEX 00 TO 1 F} 

DD DO COMMAND CHARACTER 
(HEX 00 to 1 F} 

DO DO 

GROUP NAMES 

LINK PARAMETERS 

SPEED 

HEX 

SYNC = 
ASYNC C 

HEX 

GROUP NAMES 

DELAY NORMAL 0 

SATELLITE 0 

LINK CHARACTERISTICS MUST BE SET THE SAME AT BOTH ENDS 

*CO\JFIGURATION IS VERY CRITICAL REFER TO SECTION 6.5.3 

HEX HEX 
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w 
e.. 
>-
~ 

>-
....l 
z 
0 
u z 
>-
V'J 
< 

:r 
u .... 
~ 
V'J 

..tl 
u 
z 
>-
V'J 
< 

>-
....l 
z 
0 
:r 
u 
~ 

§ 
V'J 

CHANNELS , 2 3 

U=UNUSED 

S=SYNC SEE CHART 3 

A=ASYNC 

SW=SWITCHED 

STOPBITS 1.1.5.2 

A = ASSERT 
L = L·DIAL 

SIGNALS R = R·DIAL 
B = 2·DIAL 
P = PASS 

N = NONE 
DATAPAR 0= ODD 

E = EVEN 

SPEED 1200 

2400 

4800 

9600 

AUTO BAUD 

OTHER(j) 

FLOW NONE 

XO"""B 

XO~C 

XO~T 

CTS·RTS 

OTHER(2) 

FILLCHAR (0·2551 

L-LOW 
PRIORITY N=NORMAL 

H=HIGH 

ECHO SWITCHED 
E = ENABLE 

MESSAGES D = DISABLE 
ASYNC 

COMTERM N = NONE 
L = LOCAL 

COMECHO 
R = REMOTE 
B = BOTH 

E = ENABLE 
AUTODISC D = DISABLE 

CHANNEL 10 A TO Z 

GROUP ACCESS 10· LIST 

N = NONE 
0= DIAL 

SIGNALS riI'= DIAL'" 

A = ASSER\-;' 
A4'= ASSER 

<D OTHER SPEED SELECTIONS 
1 =50. 2=75. 3=110.4=134.5. 5=150. 
6=300.7=600. (ASYNC ONLY S=SAMEBAUD! 

SPLIT· SPEED 8=7511200,9=1200/75. 
10=150:2400. 1 , =2400/150 

CHART 2A 

LOCAL 

4 5 6 7 8 

l-

I 

REMOTE 

1 2 3 4 5 6 7 8 

~~ ~ 

I I I I I I I I I 

I I I II I I I I 

~ OTHER FLOW SELECTIONS 
l=XON·B, 2=XON·C. 3=XON·T. 
4=DSR·DTR,5=CTSH·RlSH. 
6=CTSH·RLSL. 7=CTSL·RLSH. 
8=CTSL·RLSL. 
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w 
Cl. 
>-
~ 

>-
....J 
z 
0 
u 
z 
>-
(f) 

« 

r 
u 
~ 

~ 
(f) 

Jl 

Z 
>-
(f) 

« 

~ 
z 
0 
r 
u 
~ 

~ 
(f) 

CHANNELS 9 10 11 

U=UNUSED 

S=SYNC SEE CHART 3 

A=ASYNC 

SW=SWITCHED 

STOPBITS 1.15 2 

A - ASSERT 
l = l·DIAl 

SIGNALS R = R·DIAl 
B = 2-DIAl 
P = PASS 

N = NONE 
DATAPAR 0=000 

E = EVEN 

SPEED 1200 

2400 

4800 

9600 

AUTOBAUD 

OTHER<D 

FLOW NONE 

XO"-'*B 

xoN*·C 

XO~T 

CTS·RTS 

OTHERCD 

FllLCHAR (0-255} 

L-LOW 
PRIORITY N=NORMAL 

H=HIGH 

ECHO SWITCHED 
E = ENABLE 

MESSAGES D = DISABLE 
ASYNC 

COMTERM N = NONE 
L = LOCAL 

COMECHO 
R = REMOTE 
B = BOTH 

E = ENABLE 
AUTODISC D = DISABLE 

CHANNEL 10 ATOZ 

GROUP ACCESS ID·lIST 

N = NONE 
D = DIAL 

SIGNALS rJIr= DIA~ 
A = ASSERT 
A*=ASSER-(ii 

<D OTHER SPEED SELECTIONS 
1 =50. 2=75. 3=110.4=1345. 5=150. 
6=300.7=600. (ASYNC ONLY S=SAMEBAUD) 

SPlIT·SPEED 8=75 1200 9=1200 75 
10=150;2400 11 =2400 150 

CHART 28 

lOCAL 

12 13 14 15 16 

REMOTE 

9 10 11 12 13 14 15 16 

IIIIIIIII 
IIIIII111 

I I I I I I I I I 

I I I I I I I I I 

~ OTHER FLOW SELECTIONS 
1 =XON·B .. 2=XON·C. 3=XON· T. 
4=DSR·DTR.5=CTSH·RLSH. 
6=CTSH·RLSL. 7=CTSl·RLSH. 
8=CTSl·RlSl 
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TYPE CHANNELS 

I I S = SYNC D= DDCMP 

SPEED INT 1200 

INT 1800 

INT 2400 

INT 4800 

INT 7200 
Il. 

INT 9600 ~ 
u 
0 INT 1200 
0 
.tI INT 1800 
u 
z INT 2400 >-
(J) 

INT 4800 

INT 7200 

INT 9600 

FLOW NONE 

CTS·RTS 

>- BLOCKSIZE 512 
..J 
z 1024 
0 
u 2048 z 
>-

4096 (J) 

DDCMP 
ONLY 

SYNFILL 2.4.6 

GENERAL PARAMETERS' 

TIME: 00:00 to 23:59 

DATE: MM·DD·YY 

CHART 3 

LOCAL 

1 2 5 6 9 10 13 

CHART 4 

14 

REMOTE 

I I I I I I I I I 

I I II II 

LOCAL REMOTE 
ALARM: ENABLED o 0 

DISABLED o 0 

PASSWORD: (8 CHARACTERS MAX.) 
USER: 
SYSTEM: 
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E.l INTRODUCTION 

APPENDIX E 
SIGNAL CHARACTERISTICS 

This appendix defines signal characteristics for concentrated link 
and individual channels in a DFM system. Pin assignments, 
associated signal names, and usage are covered. System 
configurations and related signal characteristics are divided into 
the following groups: 

1. Concentrated Link Signal Characteristics 

2. Channel Signal Interface Characteristics 

a. General 

b. Asynchronous and Switched Channels 

1) ASSERT Mode 
2) PASS Mode 
3) DIAL Mode 
4) DIAL* Mode 
5) ASSERT* Mode 
6) CTS-RTS Flow 
7) DSR-DTR Flow 
8) CTSx-RLSx Flow 

c. Synchronous and DDCMP Channels 

1) No Flow Control 
2) CTS-RTS Flow 

E-l 



E.2 CONCENTRATED LINK SIGNAL CHARACTERISTICS 
The concentrated link between two DFM units may be either a leased 
line with modems at each end or a direct connection by means of a 
"null modem" crossover cable (BC22L or equivalent). When a 
configuration using modems is employed, a straight-through cable 
(BC22F or equivalent) should be used to connect the DFM unit to 
the modem. Appendix C outlines cable wiring. These cables are 
available from Digital Equipment Corporation. 

When using synchronous modems, the link speed must be set to sync. 
When using asynchronous modems or a direct connection, the 1 ink 
speed must be set to async. The async 1 ink speed is 9600 bi ts/s 
asynchronous encoded NRZI, and will not work with data-sensitive 
asynchronous modems. 

The concentrated link connector (see Table E-l) is a standard 
RS-232-C 25-pin DTE connector. 

Table E-1 Concentrated Link Signal Characteristics 

Pin Direction 

1 N/A 

2 From DFM 

3 To DFM 

4 From DFM 

5 To DFM 

6 To DFM 

7 N/A 

Signal Name and Usage 

Protective ground (PG): connected to chassis 
ground. 

Transmitted data (TD): bit serial data trans­
mitted by the DFM. 

Received data: bit serial data received by the 
DFM. 

Request to send (RTS): always asserted by the 
DFM during operation. When using a null modem 
cable (wi th 1 ink speed set to async), RTS is 
connected to CTS at each cable end to indicate 
a modem ready condition to the DFM. 

Clear to send (CTS): indicates that the modem 
is ready to accept data from the DFM. Loss of 
the CTS to the DFM for an extended period of 
time indicates to the DFM that concentrated 
link communication has been lost, and the DFM 
will attempt to reinitialize the link. When a 
BC22L null modem cable is used, RTS is looped 
back to assert CTS so that the modem ready 
condition will be present. 

Data set ready (DSR): not used by the DFM. 

S i 9 n a 1 g r 0 un d ( S G): g r 0 un d ref ere n c e for all 
other circuits except protective ground (pin 
1) • 

J9 
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Table E-l Concentrated Link Signal Characteristics (Cont) 

Pin 

8 

15 

17 

20 

Direction Signal Name and Usage 

To DFM 

To DFM 

To DFM 

Carrier detect (CAR): this signal, when 
asserted by a modem, indicates that the modem 
is successfully communicating with another 
modem. The DFM moni tors this signal only to 
display the state of the signal on the display 
panel. When using a BC22L null modem cable, 
the signal DTR from each unit is crossed over 
to CAR at the other uni t to prov ide the CAR 
indicator when a successful connection is 
achieved. If this LED is not lit on the front 
panel, there is not a successful connection 
between the two units. 

Transmitter signal element timing (TXC): a 
modem must supply the synchronous data clocks 
for the data on transmitted data, pin 2, when 
the DFM is set to link speed synchronous. 

Receiver signal element timing (RXC): a modem 
must supply the synchronous data clocks for 
the data on received data, pin 3, when the DFM 
link speed is set to synchronous. 

From DFM Data terminal ready (DTR): always asserted by 
the DFM during operation. When two DFM units 
are connected by a BC22L null modem cable, DTR 
at each unit is connected to CAR at the other 
un i t to pro v ide a po sit i v e in d i cat ion 0 n th e 
front panel CD (carrier detect) LED when a 
successful connection is establ ished between 
the uni ts. 

NOTE 
If CTS is off for more than five 
seconds, network ready will flash on the 
front panel display. If the link is 
established, and CTS is OFF for more 
than one minute, the link will be 
considered lost. The DFM unit will then 
attempt to reinitialize and flush all 
buffers. 
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E.3 CHANNEL SIGNALS INTERFACE CHARACTERISTICS 
DFM channels use a standard RS-232-C DCE interface connected by a 
25-pin female D-shell connector. Channels are connected to a DTE 
terminal or CPU wi th a BC22E or BC22F straight-through cable. A 
channel is connected to a modem or another DCE inter face dev ice 
with a BC22M crossover cable. When a BC22M crossover cable ia 
utilized with the DFM unit, a DTE interface is presented. Appendix 
C contains cable configurations and descriptions. 

Signals having characteristics that do not vary based on 
configuration, are described in this section. Signals with 
characteristics dependent on configuration are partially defined 
in Table E-2 with more explicit descriptions in the following 
sections. 

Table E-2 Channel Signal Characteristics -- General 

Pin 

I 

2 

3 

4 

5 

6 

7 

Direction 

N/A 

To DFM 

From DFM 

To DFM 

From DFM 

Signal Name and Usage 

Protec t i ve ground (PG): connec ted to chass i s 
ground. 

Transmitted data (TD): bit serial data from 
terminal or attached device to DFM. 

Received data (RD): bit serial data from DFM 
to terminal or attached device. 

Request to send (RTS): used for CTS-RTS flow 
control and pass signals option. 

Clear to send (CTS): used for CTS-RTS flow 
control; the four CTSx-RLSx flow control 
types; and assert, pass, assert*, dial, and 
dial* signal options. 

NOTE 
In CTSx-RLSx, x may be either L for low 
or H for high. 

From DFM 

N/A 

Data set ready (DSR): used for DSR-DTR flow 
control and assert, pass, assert*, dial, and 
dial* signal options. 

Sig nal ground (SG): ground re fe rence fo raIl 
other signals except protective ground (pin 
1) • 
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Table E-2 Channel Signal Characteristics -- General (Cont) 

Pin 

8 

9 

10 

11 

15 

17 

20 

Direction 

From DFM 

To DFM 

Signal Name and Usage 

Carrier detect (CAR): used in CTS-RTS flow 
control for synchronous channels only, and 
used in assert, assert*, pass, dial, and dial* 
signal options. 

External transmit signal element timing 
(ETXC): when a synchronous modem or device is 
used with a channel configured in externally 
clocked mode (speed EXTxxxx), the device 
should supply the clocking for pin 2, 
transmitted data, on this pin. 

NOTE 
xxxx is the speed in bits per second 
(bits/s) • 

To DFM 

To DFM 

From DFM 

From DFM 

To DFM 

External receive signal element timing (ERXC): 
when a synchronous modem or device is used 
with a channel configured in externally 
clocked mode (speed EXTxxxx), the dev ice 
supplies the clocking for pin 3, received 
data, on this pin. 

Reverse carrier (RCA), also called reverse 
line sense (RLS): used for the four CTSx-RLSx 
flow control types, PASS, DIAL, and DIAL* 
signal options. 

Transmitter signal element timing (TXC): when 
a synchronous channel is configured in 
internally clocked mode (speed INTxxxx), the 
DFM supplies the clocking for pin 2, 
transmitted data, on this pin. 

Receiver signal- element timing (RXC): when a 
synchronous channel is configured in 
internally clocked mode (speed INTxxxx), the 
DFM supplies the clocking for pin 3, received 
data, on this pin. 

Da ta te rm inal 
flow con trol, 
options. 
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Table E-2 Channel Signal Characteristics -- General (Cont) 

Pin 

22 

25 

Direction Signal Name and Usage 

From DFM R i n gin d i cat 0 r ( R I): t his s i g n ali sal wa y s 
deasserted except when the pass signals option 
is selected, or when a channel is programmed 
as "unused." When a channel is unused, thi s 
pin is asserted. A customer-supplied cable may 
be used to connect this pin 22 to pin 25 
(busy) on a modem as a "busy out" indication 
for that channel. 

To DFM Reverse ring (RRI): used with the pass signals 
option. 

NOTE 
The mInImum interface needed for a 
channel configured for asynchronous 
operation is transmi tted data (pin 2), 
received data (pin 3), and signal ground 
(pin 7). More signals may be required 
depending on the type of flow control 
and signals option selected. 
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E.4 SIGNAL CHARACTERISTICS FOR ASYNCHRONOUS AND SWITCHED CHANNEL 
TYPES 

E.4.l Assert Mode 
Table E-3 lists the signal characteristics for a channel when the 
signals option is set to assert. Flow control, if selected, 
overrides the assert characteristics of these signals. 

Table E-3 Assert Mode Signal Characteristics 

Pin Direction 

5 From DFM 

6 From DFM 

8 From DFM 

22 From DFM 

Signal Name and Usage 

Clear to send (CTS): CTS is always asserted in 
assert mode. 

Data set ready (DSR): DSR is always asserted 
in assert mode. 

Carrier detect (CAR): CAR is always asserted 
in assert mode. 

Ring indicator (RI): RI is always deasserted 
(log ical false) in assert mode. 
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E.4.2 Pass Mode 
Table E-4 lists the signal characteristics for a channel when the 
signals option is set to pass. Flow control, if selected, 
overrides the pass characteristics of these signals. 

In the following description: 

• For a switched channel, the -related" channel is the 
channel to which this channel is currently connected, and 

• For an async channel, the _ related" channel is the 
channel with the same number on the other DFM unit. 

Setting dedicated channels to pass causes both ends to be in pass 
mode, and EIA signal changes are relayed in both directions. 

Switched channel connections can result in signals being passed in 
only one direction. 

Example: 

Suppose a switched channel with the signal option set to pass 
is connected to another that is set to assert. 

The asse r t channel end asse rts sig nal s to the connected DTE, 
but since it has also been notified (upon connection) that the 
related channel is set to pass, it wi 11 pass s ig nal changes 
that are detected along to the connected channel. 

The pass channel end passes signal changes along to the assert 
end, but the changes are not relayed to the connected DTE. 

Table E-4 Pass Mode Signal Characteristics 

Pin Direction 

4 To DFM 

5 From DFM 

Signal Name and Usage 

Request to send (RTS): if the related channel 
end is set to pass, the state of this signal 
appears as CTS on pin 5 of the related 
channel. 

Clear to send (CTS): the state of this signal 
on a channel end set to pass is determined by 
the state of RTS (pin 4) on the related 
channel. CTS is deasserted on a switched 
channel that is set to pass and is not 
currently connected to another channel. 
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Table E-4 Pass Mode Signal Characteristics (Cont) 

Pin 

6 

8 

11 

20 

22 

25 

Direction 

From DFM 

From DFM 

To DFM 

To DFM 

From DFM 

To DFM 

Signal Name and Usage 

Data set ready (DSR): the state of this signal 
on a channel end set to pass is determined by 
the s tat e 0 f DT R ( pin 2" ) 0 nth ere 1 ate d 
channel. DSR is deasserted on a switched 
channel that is set to pass and is not 
currently connected to another channel. 

Carrier detect (CAR): the state of this signal 
on a channel end set to pass is determined by 
the state of RCA (pin 11) on the related 
channel. CAR is deasserted on a switched 
channel that is set to pass and is not 
currently connected to another channel. 

Reverse carrier (RCA), (also known as reverse 
1 i ne sense (RLS): if the rela ted channel is 
set to pass, the state of this signal is 
output as CAR (pin 8) of the related channel. 

Data terminal ready (DTR): if the related 
channel is set to pass, the state of this 
signal is output as DSR (pin 6) of the related 
channel. 

Ring indicator (RI): the state of this signal 
on a channel end set to pass is determined by 
the state of RRI (pin 25) on the related 
channel. RI is deasserted on a switched 
channel that is set to pass and is not 
currently connected to another channel. 

Reverse ring indicator (RRI): if the related 
channel is set to pass, the state of this 
signal is output as RI (pin 22) of the related 
channel. 

NOTE 
The characteristics of the input signals 
(DTR, RTS, RRI, and RCA) are determined 
by the signals option setting for the 
other channel. 

E-9 



E.4.3 Dial Mode 
Table E-5 lists the signal characteristics for a channel when the 
signals option is set to dial. Note that if any flow control is 
selected having conflicting usage for any of the signals, the 
result is unpredictable. For example, the dial mechanism may 
toggle a signal for a certain reason, only to have it changed by 
the flow control mechanism. In general, out-of-band flow control 
is not recommended on the channel with the signals option set to 
dial. 

Table E-5 Dial Mode Signal Characteristics 

Pin 

5 

6 

8 

11 

20 

Direction 

From DFM 

From DFM 

From DFM 

To DFM 

To DFM 

Signal Name and Usage 

Clear to send (CTS): asserted by the DFM after 
the DFM detects RCA and DTR raised by the 
modem. Indicates to the modem that the DFM is 
now ready to beg in normal da ta tr ansmission. 
This signal appears as RTS, pin 4, at the 
modem end of the cable. 

Data set ready (DSR): asserted by the DFM 
after the DFM detects RI raised by the modem. 
It indicates that the modem should go "on­
line." A timer is started and if RCA and DTR 
are not both raised within 15 seconds, the 
line is considered "off-line" and the DFM 
channel will go back to the idle {hung up} 
state. This signal appears as DTR, pin 20, "at 
the modem end of the cable. 

Carrier detect (CAR): not supported in the 
BC22M cable. Always deasserted by the DFM 
when the dial signal option is selected. 

Reverse carrier detect (RCA): monitored by the 
DFM, and when asserted by the modem (along 
wi th DTR) , ind icates tha t the modem is II on­
line." This signal originates on pin 8 (CAR) 
at the modem end of the cable. Loss of this 
signal during communications on a channel with 
the dial signal option selected will cause the 
DFM to force the modem "off-line." 

Data terminal ready (DTR): this signal is 
monitored by the DFM, and when asserted by the 
modem along with RCA, indicates that the modem 
is "on-line." This signal originates on pin 6 
(DSR) at the modem end of the cable. Loss of 
this signal during communications on a channel 
with the dial signal option selected causes 
the DFM to force the modem "off-line." 
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Table E-5 Dial Mode Signal Characteristics (Cont) 

Pin Direction 

25 To DFM 

Signal Name and Usage 

Reverse ring (RR!): this signal indicates to 
the DFM that the phone 1 ine connected to the 
modem is "ring ing." The DFM then asserts DSR 
and wai ts 15 seconds for the modem to assert 
RCA and DTR to indicate that it has success­
fully gone "on-line." This signal originates 
on pin 22 (ring indicator) at the modem end of 
the cable. 
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E.4.4 Dial* Mode 
Table E-6 lists the signal characteristics for a channel when the 
signals option is set to dial*. Note that if any flow control is 
selected having conflicting usage for any of the signals, the 
result will be unpredictable. Out-of-band flow control is not 
recommended for channels with the signals option set to dial*. 

Table E-6 Dial* Mode Signal Characteristics 

Pin Direction 

5 From DFM 

6 From DFM 

8 From DFM 

11 To DFM 

Signal Name and Usage 

Clear to send (CTS): this signal is asserted 
by the DFM after it detects RCA and DTR raised 
by the modem. It ind icates to the modem that 
the DFM is ready to beg in normal data 
transmission. It is also asserted by the DFM 
if a swi tched connec t ion is made to th is 
channel from another channel. The signal 
appears on pin 4 (request to send) at the 
modem end of the cable. 

Data set ready (DSR): this signal is asserted 
by the DFM after the DFM detects RI raised by 
the modem, and indicates that the modem should 
go "on-line." When DSR is asserted, a timer is 
started. If both RCA and DTR are not asserted 
within 15 seconds, the line is considered 
"off-line" and the DFM channel will go back to 
the idle (hung up) state. This signal is also 
raised by the DFM if a switched connection is 
made to this channel from another channel. 
This assertion will cause a dial-out modem to 
go "on-line" and wait for dial commands. Note 
that the DFM does not issue any dial commands 
to the modem because this is the responsibili­
ty of the user. The signal appears on pin 20 
(DTR) at the modem end of the cable. 

Ca r r ie r detect (CAR): Not suppo rted in BC22M 
cable. Always deasserted by the DFM when the 
dial* signal option is selected. 

Reverse carrier detect (RCA): this signal is 
monitored by the DFM, and when asserted by the 
modem along with DTR, indicates that the modem 
is "on-line." Loss of this signal during 
communications on a channel with the dial* 
signal option selected causes the DFM to force 
the modem "off-line." The sig"nal originates on 
pin 8 (CAR) at the modem end of the cable. 
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Table E-6 Dial* Mode Signal Characteristics (Cont) 

Pin Direction 

20 To DFM 

25 To DFM 

Signal Name and Usage 

Data terminal ready (DTR): this signal is 
moni tored by the DFM, and when raised by the 
modem along with RCA, indicates that the modem 
is "on-line." Loss of this signal during com­
munications on a channel with the dial* signal 
option selected will cause the DFM to put the 
modem ·off-line.· This signal originates on 
pin 6 (DSR) at the modem end of the cable. 

Reverse ring (RRI): this signal indicates to 
the DFM that the phone 1 ine connected to the 
modem is • ring ing.· The DFM then asserts DSR 
and wa i ts 15 seconds for the modem to assert 
RCA and DTR to indicate that it has 
successfully gone ·on-line." It originates on 
pin 22 (RI) at the modem end of the cable. 
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£.4.5 Assert* Mode 
Table E-7 lists the signal characteristics for a channel when the 
signals option is set to assert*. Note that if any flow control is 
selected having conflicting usage for any of the signals, the 
result will be unpredictable. 

Table £-7 Assert* Mode Signal Characteristics 

Pin Direction 

5 From DFM 

6 From DFM 

8 From DFM 

20 To DFM 

22 From DFM 

Signal Name and Usage 

Clear to send (CTS): CTS is always asserted, 
except for four seconds when a swi tched con­
nection involving the channel is terminated. 
This deassertion indicates to the attached 
device that the connection no longer exists 
and that a logoff or other suitable action 
should be performed. 

Data set ready (DSR): DSR is always asserted, 
except for four seconds when a switched 
connection involving the channel is terminat­
ed. This deassertion indicates to the attached 
device that the connection no longer exists 
and that a logoff or other suitable action 
should be performed. 

Carrier detect (CAR): not supported in BC22M 
cable. CAR is always asserted, except for"four 
seconds when a swi tched connection involving 
this channel is terminated. This deassertion 
indicates to the attached device that the 
connection no longer exists and that a logoff 
or other suitable action should be performed. 

Data terminal ready (DTR): monitored by the 
DFM, and when a loss of this signal (true to 
false transition) is detected, ,the DFM will 
terminate any switched connection in which 
this channel is involved. This mechanism may 
be used by the attached device to show that 
the device is no longer in use, and can be 
connected to another switched channel. 

Ring indicator (RI): RI is deasserted (logical 
false). 

E-14 



E.4.6 Asynchronous CTS-RTS Flow 
Table E-8 lists the signal characteristics unique to the CTS-RTS 
flow control option for asynchronous channels. If the assert or 
pass channel signal option is selected, the usage for CTS-RTS flow 
will override the usage described under the signals option 
description. If any other channel signal option is selected along 
with CTS-RTS flow, the results are unpredictable. 

Table E-8 Asynchronous CTS-RTS Signal Characteristics 

Pin Direction 

4 To DFM 

5 From DFM 

Signal Name and Usage 

Request to send (RTS): the DFM interprets RTS 
high as an indication that the connected OTE 
can receive data. RTS low is interpreted as a 
STOP data signal. 

Clear to send (CTS): the DFM raises CTS to 
signal connected DTE that the DFM can receive 
data. The DFM lowers CTS to indicate to the 
attached device that it is not ready to 
receive data. 
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E.4.7 DSR-DTR Flow 
Table E-9 lists the signal characteristics unique to the DSR-DTR 
flow control option. If the assert or pass channel signal option 
is selected, the usage for DSR-DTR flow wi 11 overr ide the usage 
described under the signals option description. If any other 
channel signal option is selected along wi th DSR-DTR flow, the 
results are unpredictable. 

Table £-9 DSR-DTR Signal Characteristics 

Pin Direction 

6 From DFM 

20 To DFM 

Signal Name and Usage 

Data set ready (DSR): the DFM raises DTR to 
indicate to the attached device that it is 
ready to receive data. The DFM lowers DSR to 
indicate to the attached device that it is not 
ready to receive data. 

Data terminal ready (DTR) : DTR high is 
interpreted by the DFM as an indication that 
the con n e c ted DT E i s rea d y tor e c e i v e d a t a • 
DTR low is interpreted as a STOP data signal. 
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E.4.8 CTsx-RLSx Flow 
Table E-10 lists the signal characteristics unique to the four 
CTSx-RLSx flow control options (x = L for low and H for high). If 
the assert or pass channel signal option is selected, the usage 
for CTSx-RLSx flow will override the usage described under the 
signals option description. If any other channel signal option is 
selected along with CTSx-RLSx flow, the results are unpredictable. 

Table E-10 CTSx-RTSx Signal Characteristics 

Pin Direction 

5 From DFM 

11 To DFM 

Signal Name and Usage 

Clear to send (CTS): 

CTSH-RLSH and CTSH-RLSL Types 

The DFM asserts CTS to indicate to the 
attached device that it is ready to receive 
data. The DFM deasserts CTS to indicate to the 
attached device that it cannot receive data. 

CTSL-RLSH and CTSL-RLSL Types 

The DFM asserts CTS to indicate to the 
attached device that it cannot receive data. 
The DFM deasserts CTS to indicate to the 
attached device that it is ready to receive 
data. 

Reverse line sense or reverse carrier (RLS): 

CTSH-RLSH and CTSL-RLSH Types 

The DFM interprets RLS high as an indication 
that the connected DTE is ready to receive 
data. The DFM interprets RLS low as an indi­
cation to stop sending data to the connected 
DTE. 

CTSH-RLSL and CTSL-RLSL Types 

The DFM interprets RLS high as an indication 
to stop sending data to the connected DTE. The 
DFM interprets RLS low as an indication that 
the attached device is ready to receive data. 
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E.5 SIGNAL CHARACTERISTICS FOR SYNCHRONOUS AND DDCMP 
CHANNEL TYPES 

E.5.l No Flow Control 
Table E-11 lists the signal characteristics for no flow control 
when used with synchronous or DDCMP channels. No flow control 
establishes a full-duplex communication with synchronous devices. 

Table E-11 Signal Characteristics Without Flow Control 

Pin Direction 

5 From DFM 

6 From DFM 

8 From DFM 

22 From DFM 

Signal Name and Usage 

Clear to send (CTS): in synchronous mode, this 
signal is always asserted by the DFM. 

In DDCMP mode, this signal is always asserted 
unless there is not sufficient buffer space 
available to hold the frame. The DFM decodes 
the header portion of a frame to determine the 
size 0 f a data frame. In DDCMP mode, CTS 
cannot be asserted by the DFM until the 
concentrated link to the remote unit has been 
established. 

Data set ready (DSR) : DSR is always asserted 
by the DFM. 

Carrier detect (CAR) : CAR is always asserted 
by the DFM. 

Ring indicator (RI) : RI is always deasserted 
by the DFM. 
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E.5.2 Synchronous CTS-RTS Flow 
Table E-12 lists the signal characteristics for CTS-RTS flow 
control when used with synchronous or DDCMP channels. CTS-RTS flow 
control establishes half-duplex communication with synchronous 
devices. 

Table E-12 Synchronous CTS-RTS Signal Characteristics 

Pin Direction 

4 To DFM 

5 From DFM 

6 From DFM 

8 From DFM 

22 From DFM 

Signal Name and Usage 

Request to send (RTS): RTS asserted by an 
attached device is interpreted by the DFM as 
meaning that the device has some data to 
transmit to the DFM. If there is empty buffer 
space for <BLOCKSIZE> characters (synchronous) 
or 32 characters (OOCMP), CTS will be raised 
to allow the device to transmit. The DFM does 
not transmit data to the attached device while 
RTS is asserted. Instead, it raises CTS and 
allows the device to transmit, after which the 
device should deassert RTS, allowing the DFM 
to transmit. 

Clear to send (CTS): CTS is asserted by the 
DFM to allow an attached device to transmi t 
data to the DFM. It is normally deasserted, 
but will be asserted in response to the 
attached device asserting RTS. It will be 
deasserted when the attached device completes 
sending and drops RTS. The DFM will decode the 
header of a data frame to determine if there 
is sufficient space for the frame. If there is 
insufficient buffer space available for a 
frame or block, then CTS is deasserted. In 
DDCMP mode, CTS cannot be asserted by the DFM 
until the concentrated link to the remote unit 
has been established. 

Data set ready (DSR): DSR is always asserted 
by the DFM. 

Carrier detect (CAR): the DFM asserts this 
signal while it is transmitting data to the 
attached device. It is deasserted at all other 
times. 

Ring indicator (RI): RI is always deasserted 
by the DFM. 
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F.l INTRODUCTION 

APPENDIX F 
INCOMPATIBILITIES OF SOFTWARE 
LEVEL 1.0 WITH LATER RELEASES 

DFM software releases subsequent to 1.0 contain features not 
available with the 1.0 level. The software release level that is 
present appears in the header line of DFM output to the 
supervisory terminal. 

F.2 HALF-/FULL-DUPLEX DDCMP 
Software level 1.0 runs only half-duplex DDCMP. Software level 1.1 
can run either half- or full-duplex DDCMP. Half-duplex is selected 
by setting the flow control option for that channel to CTS-RTSi 
full-duplex is selected by a flow control of NONE for that 
channel. 

If a uni t wi th software level 1.0 is connected to another wi th 
software level 1.1, the software level 1.1 will check that all 
DDCMP channels have the flow control option set to CTS-RTS. It 
will change any channels with flow control set to NONE to be 
CTS-RTS. 

With levels 1.0 and 1.1 connected, flow control for DOCMP channels 
cannot be set to NONE (selecting full-duplex operation) on either 
unit. When attempted, an error message is displayed. 

F.3 SATELLITE DELAY 
The link satellite delay option setting is handled differently by 
units with software level 1.0. Since the handling of frames on the 
link is crucial for compatibility of two units, when a software 
level 1.0 unit is connected to another unit with a different 
software level, the satellite option cannot be used. 

F.4 MULTILINE BROADCAST MESSAGES 
Only software levels subsequent to 1.0 have the ability to 
broadcast a message longer than one line from the supervisory 
channel. If a multiline broadcast message is sent from the 
supervisory channel of a software level 1.1 unit, only the first 
80 characters (I line) of that message will be sent to terminals 
connected to a software level 1.0 unit. 

F.S INDEFINITE REPEAT 
With software level 1.1, an indefinite number of repetitions for 
the REPEAT command is invoked with the asterisk (*) in the 
repetitions field of the command line. Software level 1.0 units do 
not have this feature. 
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'.6 ABILITY TO SET A CHANNEL TYPE TO ·UNUSED· WITHOUT LOSING 
PARAMETERS 

Only software levels subsequent to 1.0 support this feature. On 
software level 1.0 units, when a channel type is set to unused, 
parameters immediately return to their default values. 

With a software level 1.0/software level 1.1 combination, when a 
channel type is set to unused, channel parameters will be set to 
their defaults on both units. Thus, this feature only appears on a 
homogeneous software level 1.1 (or later release) system. 

With the software level 1.1 unit in a software level 1.I/software 
level 1.1 combination, an unused channel always will display 
·UNUSED -- (was UNUSED)- to show that the previous parameters were 
not saved. 

F.7 SWITCHED CONNECTION FROM SUPERVISORY CHANNEL 
When a command is entered to connect a remote channel with another 
remote channel, the command is forwarded to the remote uni t and 
executed there. A command to connect a remote channel to a group 
is also forwarded to the remote unit. All other CONNECT commands: 

1. Connect local channel to local port, 

2. Connect local port to group, and 

3. Connect local channel to remote channel (same as connect 
remote channel to local channel), 

are executed by the local unit. 

Software level 1.0 does not support the capability of connecting 
two swi tched channels from the supervisory channel. When a 1.0 
unit is connected to a later release unit, and such a command is 
entered, it will succeed only if it is to be performed by the 1.1 
(or later release) unit. Any command that must be forwarded to the 
1.0 unit will not succeed, and the error message -Request Not 
Supported on Remote Unit- will be displayed. 

F.S GROUP -NAMES· 
Only software levels subsequent to level 1.0 allow a five­
character descriptive name to be assigned to switched channel 
groups (that are defined by a letter). Names can be neither 
entered or displayed on a software level 1.0 unit. 

F.9 SYSTEM WARNING FOR COMMANDS THAT RESTART THE SYSTEM 
Warning occurs only with software levels 1.1 and later. 
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F.1e ABILITY TO SET SPEEDS SEPARATELY FOR EITHER END FOR 
SYNCHRONOUS CHANNELS 

With software level 1.1 and later releases, local and remote 
speeds are set independently (I-speed and r-speed options) for 
synchronous channels. With software level I.e, only "speed" can be 
set for synchronous channels; this sets both local and remote ends 
of the channel. 

When software level 1.0 is connected to a software level 1.1 unit, 
setting ei ther the I-speed or r-speed option for a synchronous 
channel results in both options being set to the same value. 

When the two uni ts are fi rst connected, the software level 1.1 
unit will set all remote speeds on sync channels to the current 
setting for the I-speed option. 

On a 1.0 and 1.1 combination, the full range of external speeds 
appears only on the 1.1 uni t. Selecting any of them for ei ther 
channel end results in both channel ends (since they are both set 
with a 1.0 and 1.1 combination) being set to "external." 

F.11 ADDITIONAL ASYNCHRONOUS CHANNEL FLOW CONTROL SELECTIONS 
Software levels 1.1 and later contain selections for flow control 
on asynchronous channels that are not available on I.e units. 

When a software level 1.0 uni t is connected to a software level 
1.1 unit, the software level 1.1 unit will check all asynchronous 
channel flow types. If the flow is not "NONE," "XON-B," or 
"CTS/RTS" (1.0 selections), the unit will set the flow control 
option for that channel to "NONE." 

When a unit with 1.0 software is connected to another with a later 
release, any attempt to set the flow control (on either unit) to a 
value other than those supported by the 1.0 unit will not succeed 
and an error message will be displayed. 

F.12 SWITCHED CHANNEL "DIAL-UP· OPTION NOW CALLED ·SIGNALS· 
In addition to changing the name of the option, additional values 
are available with the 1.1 and later release software. The 
switched channel dial-up option for I.e units can only be set to 
either ENABLED or NONE. The signals option has additional values 
of assert, assert*, pass, dial, and dial*. (Dial corresponds to 
enabled.) 

Thus, the signals option for switched channels may only be set to 
either DIAL or NONE when a 1.0 unit is connected to a unit with a 
later software release. 
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F.13 COMMAND CHARACTER (COMCHAR) 
The command character sequence for 1.9 units is IB18 (hex), and it 
is lClC (hex) for software level 1.1 and later. Hex lC corresponds 
to the CONTROL/BACKSLASH sequence on DIGITAL terminals, and 18 is 
the ESCAPE key. 

When a 1.9 unit is connected to a 1.1 or later revision, the first 
time down-line loading of parameters occurs, the valid or master 
unit will load its selection for this option on the other unit. 
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Abbreviated commands, 1-6, 6-11 
Alarm messages, 6-34 
Assigning group IDs, 4-4, 4-10 

INDEX 

A 

Asynchronous, 2-2, 3-27, 4-1, 4-8, 6-29, 6-31 through 6-36 
options, 6-31 through 6-36 

autobaud, 6-31 
comecho, 6-36 
comterm, 6-35 
data parity, 6-31 
echo, 6-34 
fillcharacter, 6-33 
flow control, 6-31 
I-speed, 6-31 
messages, 6-34 
priority, 6-33 
r-speed, 6-31 
samebaud, 6-31 
signals, 6-32 
split-speed, 6-31 
stopbits, 6-32 

Autobaud, 1-7, 6-31, 6-36 
Autodisconnect, 1-4, 1-6, 6-17, 6-44 

disabled, 6-17 
enabled, 6-17 

Automatic self-test, 7-2 

Bandwidth factor, 2-6, 2-7 
Benchtest, 2-9, 3-1, 3-18, 3-25 
Blinking DR indicator, 7-8 
Blocksize, 6-45 
Break character control, 1-7 
Broadcast, 3-30, 5-5, 6-34, A-I 
Buffer overflow, 6-25 
Busy, 2-3 

B 

C 

Cables, 2-10, 2-11, 3-29, Appendix C 
BC22E, C-2 
BC22F, C-3 
BC22L, C-4 
BC22M, C-5 
special signals, C-6 

Cancel, 5-6 
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Carrier detect, 2-4, 3-21, 3-29, 6-9, 7-8 
CO indicator, 6-9, 7-8 through 7-25 
Channel all programming, 6-11 
Channel command prompt, 3-24, 3-27, 3-28, 4-7, 4-8, 4-11, 4-12, 

4-13, 5-9, 5-10, 5-12, 5-13, 5-29, 5-30, 5-31 
Channel configuration pitfalls, 7-28 
Channel contention, 1-11, 1-12, 1-13, 2-2, 6-29 
Channel errors, 7-30 

buffer overflow, 7-30 
data overrun, 7-30 
framing errors, 7-30 
parity errors, 7-27 

Channel expansion, 3-29, 3-31 
Channel 10, 2-2, 4-4 through 4-11, 6-35 
Channel loopback, 1-8, 7-28 through 7-36 
Channel monitoring, 5-16, 5-18, 7-29 
Channel operator commands, 3-25 

connect, 5-2 
disconnect, 5-2 
exit, 3-25, 5-2 
status, 3-25, 5-2 
supervisor, 3-25, 5-2 
termtest, 3-25, 5-2 

echo, 3-25 
pattern, 3-25 

Channel parameters, 1-5, 3-24, 3-26, 4-4, 4-5, 4-6, 4-10, 4-11 
comecho, 4-10 
comterm, 4-10 
flow control, 4-4, 4-5, 4-10 
group access, 4-4, 4-5, 4-10 
10, 4-4, 4-5, 4-10 
speed, 4-4, 4-5, 4-10 
type, 3-25, 4-4, 4-5, 4-10 

Channel signal characteristics, E-3 through E-14 
asynchronous/switched, E-5 through E-12 

assert, E-7 
assert*, E-14 
CTS-RTS, E-15 
CTSX-RLSX, E-17 
dial, E-10 
dial*, E-12 
OSR-OTR, E-16 
pass, E-8 

synchronous/OOCMP, E-12 through E-14 
CTS-RTS, E-19 
no flow control, E-18 

Channel signals test, 7-30 through 7-33 
EIA signal, 7-33 

Channel state indicators, 5-28 
Channel switching, 1-4, 1-11, 2-2, 3-25 
Channel testing, 7-8, 7-28 

INOEX-2 



Channel type, 2-2, 6-2, 6-13, 6-28, 6-29, A-2 
asynchronous, 2-2, 6-28, 6-29, A-2 
OOCMP, 2-2, 6-28, 6-29 
switched, 2-2, 6-28, 6-29, A-2 
synchronous, 2-2, 6-28, 6-29, A-2 
unused, 2-2, 6-28, 6-29 

Clear command, 5-7 
Clear to send, 2-3 
Comchar, 5-2, 6-19, 6-41 

command mode, 6-19 
control-backslash, 6-19, 5-2, 5-26 

Comecho, 3-24, 3-26, 5-2, 5-26, 6-2, 6-14, 6-19, 6-36, 6-41 
Comma, 6-4, 6-5 
Commands, 5-1 through 5-33 
Communications protocol, 2-3 
Comterm, 3-24, 3-26, 5-2, 5-26, 6-2, 6-14, 6-19, 6-36, 6-41 
Configuration, 3-28, 3-29, 6-16, 6-17 

invalid, 6-16, 6-17 
valid, 6-16, 6-17 

Configuration options, 6-1 
Configuration Worksheet, 3-31, 4-13, 6-1 through 6-8, D-1 

channel, 6-2, 6-23, 6-28 
autodisconnect, 6-2, 6-44 
blocksize, 6-2, 6-45 
comecho, 6-2, 6-41 
comterm, 6-2, 6-41 
datapar, 6-2, 6-31 
echo, 6-2, 6-34, 6-40 
fi11character, 6-2, 6-33, 6-39 
flow, 6-2, 6-31, 6-37, 6-45 
group access, 6-2, 6-41 
10, 6-2, 6-41 
messages, 6-2, 6-34, 6-40 
priority, 6-2, 6-33, 6-40 
signals, 6-2, 6-32, 6-37 
speed, 6-2, 6-31, 6-36, 6-44 
stopbits, 6-2, 6-31 
synfi1l, 6-2, 6-45 
type, 6-2, 6-28 

general, 6-1 
alarm, 6-2, 6-10, 6-13 
date, 6-2, 6-10, 6-13 
group, 6-2, 6-10, 6-13 
password, 6-2, 6-10, 6-13 
time, 6-2, 6-10, 6-13 

link, 6-2, 6-22 
delay, 6-2, 6-23 
speed, 6-2, 6-22 

system, 6-2, 6-16 
autodisconnect, 6-2, 6-17 
comchar, 6-2, 6-19 
configuration, 6-2, 6-16 
default, 6-2, 6-21 
name, 6-2, 6-16 
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sW-datapar, 6-2, 6-1S 
sw-signa1s, 6-2, 6-lS 
sw-stopbits, 6-2, 6-lS 
type, 6-2, 6-16 

Connect, 4-7, 4-12, 5-S, 5-9, 6-41, 6-42 
Contro1-backslash, 3-23, 3-2S, 4-S, 5-2, 6-19 
Control module, 3-3, 3-6 through 3-11 
Copy, 3-25, 3-27, 4-5, 4-10, 4-11, 5-11, 6-12 
Co un t e r s, 3 - S 

date, 3-S 
status, 3-S 
time, 3-S 

CTS-RTS, 2-3, 6-26, 6-2S, 6-29, E-11, E-13 
CTSH-RLSH, 6-26 
CTSH-RLSL, 6-26 
CTSH-RLSH, 6-26 
CTSH-RLSL, 6-26 
CTSL-RLSH, 6-26 
CTSL-RLSL, 6-26 

D 

Data channel command, 3-24, 5-1, 5-2, 5-3 
asynchronous, 5-2 

exit, 5-2, 5-14 
supervisor, 5-2, 5-30 
termtest, 5-2, 5-31 

swi tched, 5-2 
connect, 5-2, 5-S, 5-9, 5-10 
disconnect, 5-2, 5-12, 5-13 
exit, 5-2,5-14 
status, 5-2, 5-29 
supervisor, 5-2, 5-30 
termtest, 5-2, 5-31 

Data pattern, 7-9 
Data terminal ready, 2-4, 3-13, 3-14, 3-15 
DDCMP, 1-4, l-S, I-IS, 2-2, 2-3, 2-13, 6-11, 6-12, 6-29, 6-30 

b10cksi ze, 6-45 
synfil1, 0-2, 6-15, 6-45 

DECmate, 4-3, 4-4, 4-S, 4-10, 4-12, 4-13 
Dedicated connection, 4-2 
Default, 3-20, 3-2S, 4-9, 6-9, 6-21 
Device ready, 3-10, 3-11, 3-21, 3-29, 7-S 
DF124, 8-4 through 8-S 
DF126, 8-9 through 8-13 
DF127, 3-30, 8-14 through 8-24 
DF129, 3-30, 8-26 through 8-34 
Dial-up modems, 1-7, 2-4, 6-24 
Dimensions, A-4 
Direct connection, 3-2S, 3-29 
Disconnect, 2-3, 3-19, 3-27, 3-2S, 4-S, 5-12, 5-13, 6-17 
Down-line loading, 1-5, 6-9, 6-16, 6-17, 7-3 
DR, 6-9 
DSR-DTR, 6-26 
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Echo, 6-34, 6-40, 7-30 
local, 7-30 
remote, 7-30 

E 

EIA signals, 1-5, 6-23, 6-26, 7-26, 7-33, A-3 
Enclosure, 3-1, 3-2 
Error message, 3-10, 7-6, 7-9, 7-12, 7-13, 7-30, 7-34, 7-35 

1inkdrop, 7-12 
receive, 7-12 
transmit, 7-12 

Exit, 3-24, 3-27, 5-14 
Expansion memory, 7-6, 7-7 
External link modems, 3-28, 3-29 

Fillcharacter, 6-33, 6-39 

F 

Flow control, 1-7, 2-3, 2-6, 2-7, 3-24, 3-26, 6-25, 6-31, 6-37, 
6-45, A-3 

CTS-RTS, 6-31, 6-37 
CTSH-RLSH, 6-31, 6-37 
CTSH-RLSL, 6-31, 6-37 
CTSL-RLSH, 6-31, 6-37 
CTSL-RLSL, 6-31, 6-37 
DSR-DTR, 6-31, 6-37 
none, 6-31, 6-37 
Xon*-B, 6-31, 6-37 
XO'n*-C, 6-31, 6-37 
Xon*-T, 6-31, 6-37 
Xon-B, 6-31, 6-37 
Xon-C, 6-31, 6-37 
Xon-T, 6-31, 6-37 

Flyback (FILL) character delay, 1-7 
Front panel, 3-1, 3-6 

LEDs, 3-6, 3-9 through 3-17 
pushbutton switches, 3-6, 3-7, 3-8, 3-17 

Full-duplex, 2-3, 2-6, 6-29, 6-30 

G 

Group, 1-4 
Group access, 2-2, 6-41, 6-42, 6-43, A-2 
Group 10, 4-4, 4-5, 4-6, 4-8, 4-10, 4-11, 6-41, 6-42, 6-43 
Group names, 4-4, 4-7, 4-12, 6-10, 6-41, 6-42, 6-43 

H 

Half-duplex, 2-4, 2-6, 6-29, 6-30 
Hardware selection guide,. 2-12 through 2-15 
Header line, 3-19, 3-23 
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I 

Identification decal, 3-1, 3-2, 3-3 
In-band, 6-25, 6-27 
Indicators, 3-9 through 3-16 

carrier detect, 3-9, 3-15 
channel data error, 3-9 
device ready, 3-9 
network ready, 3-9 
receive ARQ, 3-9 
receive data, 3-9, 3-15 
send ARQ, 3-9 
send data, 3-9, 3-15 

Inspection, 3-1 
Installation, 3-28 
Integral modem, 1-6, 1-9, 2-8, 2-14, 3-3, 3-6, 3-13 through 3-17, 

3-28, 3-29, 3-30, 8-2 
Invalid, 3-10, 3-29, 6-9 

L 

Leased line, 2-4, 2-5 
LED error codes, 1-8, 7-2, 7-4 through 7-7, 7-33 through 7-36 
LED indicators, 3-9 through 3-16 

carrier detect, 3-9, 3-15 
clear to send, 3-15 
fallback, 3-15 
high speed, 3-16 
modem ready, 3-9 
off hook, 3-15 
receive data, 3-9, 3-15 
request to send, 3-15 
send data, 3-9, 3-15 
signal quality, 3-15 
terminal ready, 3-9 
test mode, 3-15 

Link, 2-4 through 2-9, 2-14, 2-15, 3-4, 3-20, 3-29, 7-8 
Link bandwidth, 2-5, 2-6, 2-7 
Link connections, 8-2, 8-3, 8-4 

integral modem, 8-2, 8-4 
standalone modem, 8-2, 8-3 

Link delay, 6-23 
normal, 6-23 
satellite, 6-23 

Link error counters, 1-5 
Link loopback, 1-8, 3-7, 7-9, 7-10 through 7-13 

end-to-end, 7-10, 7-11, 7-12 
local analog loopback, 7-22 through 7-25 
remote analog loopback, 7-18 through 7-21 
remote digital loopback, 7-14 through 7-17 
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Link modems, 8-1, 8-2 
DF124, 8-1 
DF126, 8-1 
DF127, 8-1 
DF129, 8-1 

Link signal characteristics, E-l, E-2, E-3 
Link signals test, 7-10, 7-26 
Link speed, 2-5, 2-6, 2-7, 3-29, 3-29, 6-9, 6-22 

async, 3-20, 3-29, 6-9, 6-22 
sync, 3-29, 3-29, 6-9, 6-22 

Link state indicators, 5-28 
Link type, 2-4 
LN03 printer, 4-3, 4-5 
Local echo, 1-8, 7-22 through 7-25 
Logging out, 3-18, 3-21, 3-24, 4-7, 4-11, 5-15 
Logon password prompt, 4-8, 4-11, 5-1, 5-15 

M 

Manual Iback, 3-7, 7-11, 7-12 
Manual maintenance mode, 1-8, 7-1 
Master, 3-10, 3-29, 3-23, 6-9 
Memory error status, 7-5, 7-6, 7-7 
Message option, 3-19, 3-39, 5-5 
Microwave links, 2-5 
Model number, 3-3 
Modem options, Appendix 8 

DF124, 8-5 through 8-9 
DF126, 8-10 through 8-14 
DF127, 8-15 through 8-24 
DF129, 8-25 through 8-34 

Modem speed 1-9, 8-1 
2409 bits/s, 1-9, 8-1 
4800 bits/s, 1-9, 8-1 
9600 bits/s, 1-9, 8-1 

Modems, 4-9, 4-19, 6-24 
Monitor, 1-5, 5-16, 5-17, 5-18, 7-1, 7-28, 7-29, A-I 
MS-DOS, 4-11, 4-12 

N 

Name, 6-16, 6-43 
Network ready, 3-9, 3-21, 3-29, 6-9, 7-1, 7-5, 7-6, 7-8 
Nonvolatile storage, 1-6 
Null modern, 2-14, 3-18, 3-21, 3-29 

o 

Out-of-band, 6-25, 6-26 
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Parameter protect, 1-6, 3-8 
Parameter saved, 3-24, 4-4, 4-5, 4-10, 4-11 
Password, 1-6, 3-18, 3-19, 3-25, 5-1, 5-2, 5-23 

system, 1-6, 3-19, 5-1 
user, 1-6, 3-19, 5-1 

Password prompt, 3-18 
Pattern test, 1-8, 5-31, 5-32, 7-28, 7-30, 7-32 
poly-COM, 4-11 
Port contention, 1-4, 1-11, 1-12 
Power supply module, 3-2, 3-3 
Power-up self-test, l-S, 3-7, 3-S, 3-16, 3-lS 
Priority, 6-33, 6-40 
programmable configuration options, 1-4, 6-1 through 6-45 
Pushbutton switches, 3-7, 3-S, 3-11 through 3-14, 3-17 

Question mark, 6-10 
Queued, 1-4, 4-7, 6-42 

Q 

R 

Rainbow, 4-3, 4-5, 4-7, 4-S, 4-10, 4-11, 4-12, 4-13 
Rear panel connectors, 3-4, 3-5 

data channel connectors, 3-4 
link connector, 3-4 
power connector, 3-4 
supervisory channel connector, 3-4 

Reinitialize, 3-20, 3-21, 4-9, 7-3 
Remote echo, I-S, 7-9 through 7-21 
Repeat, 5-20 
Reset, 6-17 
Restart, 5-21 

s 

Satellite links, 1-17, 6-23 
SEL) prompt, 3-24, 3-27, 3-2S, 4-7, 4-S, 4-12, 4-13 

connect, 3-19, 3-27 
disconnect, 3-19, 3-27 
exit, 3-24, 3-27 
(or "'Y), 3-27 
status, 3-27 
supervisor, 3-19, 3-24, 3-27 
termtest, 3-24, 3-27 

Selective modem control, 1-6 
Self-test, l-S, 3-7, 3-S, 3-16, 3-18, 3-31, 7-2 through 7-7 
Semicolon, 6-10 -
Serial number, 3-3 
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Set, 4-4, 4-5, 4-9, 4-10, 4-11, 5-22 
Set command, 5-22, 5-23, 5-24, 6-2, 6-10 

alarm, 6-2, 6-10, 6-13 
date, 6-2, 6-10, 6-13 
group, 6-2, 6-10, 6-13 
password, 6-2, 6-10, 6-13 
time, 6-2, 6-10, 6-13 

Set date, 3-23 
Set time, 3-23 
Setting multiple options, 6-10, 6-11 
Show channel command, 3-24, 3-26, 4-2, 4-5, 4-6, 4-11, 5-25, 5-26, 

5-27 
Show group, 6-43 
Show 1 ink, 6-23 

no clock, 6-23 
Show system, 3-23 
Signals, 6-23, 6-32, 6-37 

assert, 6-32 
assert·, 6-37 
dial, 6-32, 6-37 
dial·, 6-37 
I-dial, 6-32 
pass, 6-32 
r-dia1, 6-32 

Slave, 3-10, 3-21, 3-29, 6-9 
Space, 6-10 
Speed conversion, 1-7 
Speeds, A-3 
Standalone modem, 8-2 
Status, 3-27, 3-28, 5-29 
Stopbits, 6-18, 6-32 

echo, 6-34 
fi11character, 6-33 
messages, 6-34 
priority, 6-33 
signals, 6-18, 6-32, 6-37 

assert, 6-18, 6-32, 6-37 
I-dial, 6-32 
pass, 6-18, 6-32, 6-37 
r-dial, 6-32 
2-dia1, 6-32, 6-37 

Supervisor command, 5-1, 5-30 
Supervisor password, 2-2 
Supervisory command channel, 1-5, 2-1, 2-14, 3-18, 3-19, 3-25, 

4-3, 5-1, 5-2, A-I 
Switched channel, 1-4, 1-11, 3-25, 3-26, 4-1, 4-2, 4-7, 4-8, 6-29, 

6-36 
data-par, 6-18, 6-31 
signals, 6-18, 6-32, 6-37 

assert, 6-18, 6-37 
assert·, 6-37, 6-39 
dial, 6-37, 6-38 
dial·, 6-37, 6-38 
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none, 6-37 
pass, 6-18, 6-37 

speed, 6-36 
autobaud, 6-36 
split-speed, 6-36 

stopbits, 6-18, 6-32 
Switches, 3-7, 3-8, 3-11 through 3-14, 3-17 

data/talk, 3-14, 3-17 
digital loop, 3-14, 3-17 
disable modem, 3-14, 3-17 
fallback, 3-14, 3-17 
fallback speed, 3-14, 3-17 
high speed, 3-14, 3-17 
local loop, 3-14, 3-17 
maintenance, 3-7 
remote loop, 3-14, 3-17 
self-test, 3-14, 3-17 
test pattern, 3-14, 3-17 

Synchronous, 1-4, 1-9, 1-11, 1-18, 2-3, 2-13, 2-15, 5-1, 6-11, 
6-12, 6-44, 6-45 

channels, 1-9, 1-18 
external clocking, 6-44 
flow control, 6-45 
internal clocking, 6-44 
speed, 6-44 

I-speed, 6-44 
r-speed, 6-44 

SYS> prompt, 3-19 through 3-28 
System configuration, 3-21 

invalid, 3-21, 3-23, 3-29 
valid, 3-21 

System level commands, 3-19 
broadcast, 3-19, 5-2, 5-3, 5-5 
cancel, 3-19, 5-2, 5-3, 5-6 
clear, 3-19, 5-2, 5-3, 5-7 
connect, 3-19, 5-2, 5-3, 5-8, 5-9, 5-1~ 
copy, 3-19, 5-2, 5-3, 5-11 
disconnect, 3-19, 5-2, 5-3, 5-12, 5-13 
logout, 3-19, 5-2, 5-3, 5-15 
monitor, 3-19, 5-2, 5-3, 5-16 through 5-19 
(or A y ), 3-19, 5-2, 5-3 
repeat, 3-19, 5-2, 5-3, 5-2~ 
restart, 3-19, 5-2, 5-3, 5-21 
set, 3-19, 5-2, 5-3, 5-22, 5-23, 5-24 
show, 3-19, 5-2, 5-3, 5-25, 5-26, 5-27 
test, 3-19, 5-2, 5-3, 5-32, 5-33 

System parameters, 3-23, 6-13 
autodisc, 3-23, 6-13 
comchar, 3-23, 6-13 
config, 3-23, 6-13 
name, 3-23, 6-13 
sW-datapar, 3-23, 6-13 
sw-signals, 3-23, 6-13 
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sw-stopbits, 3-23, 6-13 
type, 3-23, 6-13 

System reset, 3-8, 7-3 
system type, 3-21, 3-29 

master, 3-21 
slave, 3-10, 3-21, 3-29 

Tail circuits, 1-11, 1-14 
Termtest, 5-31 
Test, 5-32, 5-33 
Test features, 7-1 

test command, 5-32, 5-33, 7-1 
Time-out, 1-4, 6-17 
Troubleshooting, 7-1 through 7-36 

T 

channel, 5-18, 7-2, 7-8, 7-28 through 7-36 
link, 5-17, 7-2, 7-8 through 7-27 
monitor command, 5-16 through 5-19, 7-1, 7-28, 7-29 
system, 5-16 

Type, 6-16 
master, 6-16 
slave, 6-10 

Unpacking, 3-1 
Unswitched channels, 4-1 

asynchronous, 4-1 
DDCMP, 4-1 
synchronous, 4-1 

Unused, 4-5, 4-6 
User level commands, 3-19, 5-2 

logout, 3-19, 5-2, 5-15 

U 

monitor, 3-19, 5-2, 5-16 through 5-19 
(or .... y), 3-19, 5-2 
repeat, 3-19, 5-2, 5-20 
show, 3-19, 5-2, 5-25, 5-26, 5-27 

User password, 2-2, 5-1 
User prompt, 3-19, 5-1 

Valid entries, 4-7, 4-12, 5-3 
VAX computer, 4-3, 4-3, 4-7, 4-8 
Voice-grade lines, 2-5 

v 
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Warning message, 3-20, 4-9 
Weight, A-4 
WPS ex communications, 4-3 

Xon-B, 6-26, 6-27, 6-28 
Xon*-B, 6-26, 6-27, 6-28 
Xon-C, 6-26, 6-27, 6-28 
Xon-T, 6-26, 6-27, 6-28 

W 

x 
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