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CDM-600L Field Installation Instructions
KT/11202-1 External 20 dB Step Attenuator Kit

Introduction

Installation Instructions

External 20dB step attenuator kit, KT/11202-1, for the CDM-600L modem provides capability of
extending the programmable output power range down to —60dBm (-65dBm uncalibrated) from the
standard -40dBm (-45dBm uncalibrated). The following sections identify installation instructions,
relevant front panel operations and remote control commands for the KT/11202-1 External 20 dB Step
Attenuator Kit for the CDM-600L.

When the kit is installed, modem firmware (version 1.2.2 onward) provides two set-up modes for
programming output power. The normal manual power mode allows the standard 0dBm to -40dBm
(-45dBm uncalibrated) output power programming. In this mode, the external step attenuator is set to
minimum attenuation. The additional low power mode allows the output power programming from
-20dBm to —60dBm (-65dBm uncalibrated). In this mode, the external 20dB attenuator is switched in.
The external 20dB step attenuator on/off control is achieved by multiplexing a 5 volt DC relay activation
signal onto the center conductor of the transmit output connector. The external attenuator design will not
tolerate BUC power supply voltages, and will not pass 10MHz BUC frequency reference or BUC FSK
control signals. Hence, the external attenuator kit is NOT applicable in applications where the modem
must supply BUC power supply, 10MHz frequency reference, or FSK control. The external 20 dB step
attenuator kit includes three parts:

1. PL/11141-1 attenuator module
2. CA/WRI11177-1 kit installation ID plug, and
3. CA/WRI11178-1 5V on/off control jumper plug.
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#2 — CAIWR11177-1 ID Plua

#1 — PL/11141-1
Attenuator Module

#3 — CA/IWR11178-5 On/Off
Control Jumper Plug

Figure 1. KT/11202-1 External 20 dB Step Attenuator Kit

Figure 1 shows the installation of these kit items in the modem. The two jumper plugs must be installed
inside the modem so that installation of the kit requires removal of the modem cover. CA/WR11177-1
mates with 6-pin connector J3 on the modem top board PL/9662-x. This jumper plug creates an
identification signal that indicates to the modem firmware that the external attenuator kit is installed.
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CA/WR11178-1 mates with the 4-pin connector J7 on the modem top board PL/9662-1. This jumper plug
loops a 5V control signal to the output connector center conductor via the path normally used for BUC
power supply output. The attenuator module PL/11141-1 has a male type N connector on one end, and a
female type N connector on the other. The male connector mates with the transmit IF output connector J2
leaving the female connector for transmit cable connection.

Front panel operation

The new features are shown in bold, so that the changes are easy to see.

CONFIG: TX: POWER

The Tx power mode menu may appear as:

TX PWR MODE=MANUAL (MANUAL, AUPC)
LEVEL= -15.0 dBm (-45 to 0)

or, if the programmable external attenator is detected:

TX PWR MODE=MANUAL-LOW (MAN,AUPC (LOW))
LEVEL= -35.0 dBm (-65 to -20)

Select the parameter to edit using the [«] [—] arrow keys.
Edit the Tx power mode using the [T] [{] arrow keys. The selection may include:

MANUAL
This is the normal power mode, with a calibrated Tx power level range of —40 to
0dBm. Level values of —45 to 0 dBm are permitted, * indicating when a level is
beyond the specification. The External attenuator will be switched off, if present.

MANUAL-LOW
This is a manual power mode with the programmable external attuator activated.
The calibrated Tx power level range is —60 to —20 dBm. Level values of —65 to -
60 dBm are permitted, * indicating when a level is beyond the specification.

AUPC
Available only if EDMAC or D&I++ is enabled. The External attenuator will be
switched off, if present.

AUPC-LOW
This is the AUPC mode, available only if EDMAC or D&I++ is enabled, with
the external attenuator activated.
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For manual modes, select each digit of the Tx Power Level using the [«] [—] arrow
keys. Edit the value of the digit using the [T] [{] arrow keys. When editing is complete,
press ENTER.

If either of the AUPC modes, the lower line of the menu changes, as shown below:

TX POWER MODE=AUPC (MAN, AUPC (LOW))
TARGET - EbNo/RANGE ALARM/ACTION

Use the [«] [—] arrow keys to select either TARGET-EbNo/RANGE or ALARM
ACTION, then press ENTER

If TARGET-EbNo/RANGE is selected, the following menu will be displayed:

MINIMUM EbNo OF REMOTE MODEM = 5.0dB
MAXTIMUM PERMITTED POWER INCREASE = 9dB

Edit Procedures:

e Edit the target Eb/No of the remote modem. The default value is 3.0 dB, and
upper limit is 9.9 dB.

e Edit the maximum permitted increase in power level when in AUPC mode. The
default value is 1dB, and upper limit is 9 dB.

e Press ENTER.

If ALARM ACTION is selected, the following menu will be displayed:

MAX TX PWR ACTION = NONE (NONE, TX-ALM)
REM DEMOD UNLOCK ACT = NOM-PWR (NOM, MAX)

Select the action that will occur if the AUPC causes the maximum output power level to
be reached. The choices are:

e NONE, or

e Tx ALARM.

Select the action that will occur if the remote demod is unlocked. The choices are:
e NOM-PWR (Nominal Power), where the output level will revert to the nominal
power level set under MANUAL, or
e MAX-PWR, (Maximum Power), where the ouput level will change to the
maximum permitted.

Press ENTER
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REMOTE CONTROL

New/Modified Remote Control Commands

The changes to the Remote Control commands are indicated in bold on the following
pages.
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Command Arguments Query
Pal:lsil;gzter (Igzg::;lgn fg: %:;)Tﬁ:ed Description of Arguments lg;gﬂg;igo (Ig(s):;':;tl:gn Response to Query
Qualifier) to Query Qualifier)
AUPC AUP= 1 byte, value Command or Query. AUP= AUP? AUP=x
Enable or 0,1,20r3 AUPC mode enable/disable or power mode selection, where X is: AUP? (see description of
Power mode 0=MANUAL - Normal power mode (-45 to 0dBm) AUP* arguments)
selector 1=AUPC (requires EDMAC or D&I++ framing) AUP#
2=MANUAL-LOW - Low power mode (-65 to -20dBm) - external
attenuator activated.
3=AUPC-LOW - AUPC enabled and external attenuator activated.
Example: AUP=1 (AUPC enabled)
Tx Power TPL= 4 bytes Command or Query. TPL= TPL? TPL=xx.x
Level The power level indicates the final power after the attenuator, if present. | TPL? (see description of
TPL* arguments)
MANUAL (Normal power mode): TPL#

Tx Output power level may be configured between —45 and 0 dBm.
Between —45 and —40 dBm is outside the specification.

MANUAL-LOW (Low power mode):
Tx Output power level may be configured between —65 and -20 dBm.
Between —65 and -60 dBm is outside the specification.

The power levels beyond the specification are indicated on the front
panel menu by a *. The minus sign is assumed. The number format is
XX.X

Example: TPL=13.4
If Output Power Leveling is enabled:

Command is rejected. Response will be TPL*.
The query TPL? response will be the adjusted leveled value.
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Command Arguments Query
Parameter (Instruction | for Command Descrintion of Arguments Response to (Instruction TP (0 e
Type Code and or Response P g Command Code and P Y
Qualifier) to Query Qualifier)
Equipment ID | N/A 10 bytes Query only. N/A EID? EID=abbbcdefgh

Unit returns the equipment identification and installed options
information, in the form abbbcdefgh;
where:
a=Turbo codec
0=None, 1=Lo-Rate Turbo, 2=Hi-Rate Turbo.
bbb=defines the modem model number:
600 is the CDM-600
601 is the CDM-600L (this case)
602 is the CLM-9600L
c=Data Rate Option:
0=Base (to 5 Mbps), 1=to 10 Mbps, 2=to 20 Mbps.
d=Higher-order modulation option:
0=None, 1=8-PSK, 2=16-QAM, 3=8-PSK and 16-QAM.
e=Framing option:
0=None, 1=IBS, 2=IDR, 3=IBS and IDR, 4=IBS with high-rate
ESC, 5=IBS with high-rate ESC and IDR.
f=Drop and Insert/Audio mode
0=None, 1=D&I, 2=Audio, 3=D&I and Audio.
(Note: D&I FAST option provides access to both Open Network
D&I and Closed Network D&I++)
g=Special Options:
0=None, 1=Opt1, 2=0Opt2, 3=Opt 1 and 2.
h=External 20dB Attenuator:
0=None
1=Attenuator attached

Example: EID=2601213301 indicates CDM-600L, Turbo 2 codec
installed, 8-PSK/IDR/IBS, D&I, Audio, data rate to 20 Mbps,
external attenuator installed.

(see description of
arguments)

601 indicates the CDM-
600L
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New Features/Changes ( Version 1.4.0+)

¢ Changes to Drop and Insert

Since Version 2 of the CDM-600L Manual was published, there has been engineering
development to modify the E1 Drop and Insert feature to add high-rate ESC (Engineering
Service Channel) and AUPC (Automatic Uplink Power Control).

¢ New remote control commands

Two new commands have been added to query the Tx and Rx symbol rates. These are TSR?
and RSR? respectively (query-only). This information was already displayed on the front panel,
but had not been available via the remote port.

A front panel lockout feature has been added. Already, when in remote mode, user access of the
front panel of the modem allows viewing of the configuration parameters, but does not allow
changes to the configuration parameters. To make changes via the front panel, the user must
first configure the modem for Local control via the Remote menu. This front panel lockout
(FPL) feature, when activated, prevents or locks-out that ability to configure the modem into
local mode from the front panel.

Refer to the remote control command table, following, for more detail.



6.1.1

Description of D&l with ESC and AUPC

The Drop and Insert (D&I) framing has been extended with the release of firmware version
1.4.0 to include the capability of adding high-rate ESC (Engineering Service Channel) and
AUPC (Automatic Uplink Power Control). Currently this is available for E1 operation
only. Refer to the manual for details of each of these features

The high-rate ESC channel operates the same for D&I as it does for IBS framing, using
bytes 16 and 48 of the overhead channel, as well as half of byte 32, to pass the data
characters over the satellite link. Because these bits are reserved for signaling, this new
feature is not available for E1-CAS mode. The AUPC portion (which is not available
with IBS framing) occupies the unused first bit of the unique word (byte 0).

To enable Drop and Insert with ESC and AUPC, the correct sequence of configuration
must be followed. This applies when configuring via the front panel, or when using
individual remote control commands. Prior to this new firmware version 1.4.0, neither
ESC nor AUPC could be combined with D&I.

Configuration sequence:

Detailed in
Parameter Setting section
1  Mode: D&l 6.3.1.2 (requires D&I FAST option)
2 D&l type: E1-CCS 6.3.1.6
3 ESC On 6.3.1.9
4  Power level mode: AUPC 6.3.1.3

The available ESC baud rates for D&I depend on Tx and Rx datarate. They are the same
as those for high-rate IBS ESC. Pin-out information for the Overhead Interface
Connector which carries the ESC channel is shown in section 5.2 of the modem manual.

The maximum ESC baud rate is limited by the lower of the Tx or Rx data rates. If a data
rate is edited so that a baud rate is no longer available, the baud rate will automatically be
reduced to the next permitted value. The data-rate breakpoints are:

Data rate Max ESC baud rate

64 kbps 2400

> =128 kbps 4800

> =256 kbps 9600

> =384 kbps 14400

>=1512 kbps 19200

> =768 kbps 28800

>=1280 kbps 38400 (Note: breakpoint change)

Note: For AUPC to be effective, it must be enabled on both the local & remote modems.
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Command Arguments Query
Parameter (Instruction | for Command .. Response to | (Instruction
Type Code and or Response Description of Arguments Command Code and Response to Query
Qualifier) to Query Qualifier)
Tx Symbol N/A 9 bytes, Query only. TSR? TSR? TSR=ddddd.ddd
Rate numeric This command allows remote access to the Tx symbol rate. TSR= (see description of
This value is shown on the front panel. arguments)
Format is ddddd.ddd
Rx Symbol N/A 9 bytes, Query only. RSR? RSR? RSR=ddddd.ddd
Rate numeric This command allows remote access to the Rx symbol rate. RSR= (see description of
This value is shown on the front panel. arguments)
Format is ddddd.ddd
Front Panel FPL= 1 byte, Command or query. FPL= FPL? FPL=x
Lockout numeric Control the state of front-panel lockout, where: FPL? (see description of
0 = no lockout FPL* arguments)
1 = front panel lockout active. FPL#

Disable the lockout by either FPL=0, or by setting into local
mode using LRS=0.
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Subject: Replacement of Appendix A. CABLE DRAWINGS

Date: October 13, 2008

Original Manual Part

Number/Rev: MN/CDM600L.IOM Rev 2

Addendum Number /

Agile Document ID: AD-CDM600L-AC2 Agile CO Number  CO5357

Notes:
1. |Insert this title page immediately after the manual title page to indicate that the manual was
updated with this addendum.
2. To identify changes made to the previous edition, refer to the change bars located in the outside
margins. [or:] Change bars were not utilized.

AGILE DOC ID AD-CDM600L-AC2 THIS DOCUMENT IS NOT SUBJECT TO REVISION/UPDATE!  AGILE CO5357
1



Change Specifics:
This information will be incorporated into the next revision.

Collating Instructions

To update the manual, remove and insert the pages as follows:

Remove Insert
Appendix A (pages A-1 through A-4) Appendix A (pages A-1 through A-6)

AGILE DOC ID AD-CDM600L-AC2 THIS DOCUMENT IS NOT SUBJECT TO REVISION/UPDATE!
2

AGILE CO5357



Appendix A. CABLE DRAWINGS

AA1

Introduction

The EIA-530 standard pinout provided on the CDM-600L is becoming more popular in many applications. However, there are
still occasions, particularly with existing EIA-422/449 and V.35 users, when a conversion must be made.

For situations where such conversions are required, refer to the following table to select the appropriate cable.

In addition, the standard EIA-232 cable used for performing Flash Upgrading is depicted. This cable connects the CDM-600L Remote
Control Port to the serial communications port of an external PC.

App. AFIG CEFD CABLE P/N DESCRIPTION
Modem Conversion Cable:
Al CA/WR0049 EIA-530 > RS-422/449 DCE Conversion (DB-25M ->DB-25F, 407)
Modem Conversion Cable:
A2 CAIWR0059-2 EIA-530 - V.35 Winchester DCE Conversion (DB-25M - Winchester 34-pin Female, 8’)
Modem Conversion Cable:
A3 CAWR9718-1 CDM - EIA-530 Conversion (DB-25M - DB-25F, 8')
A4 N/A Modem Conversion Cable:
EIA-530 - V.35 Winchester DCE Conversion (DB-25M > Winchester 34-pin Female)
A5 N/A EIA-232 Switch Programming Cable (for Flash upgrading):
CDM-600 Remote Port > PC Serial Port (DB-9F - DB-9F)

A-1
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A.1.1 EIA-530 to RS-422/449 Data Cable
Figure A-1 shows the cable drawing for EIA-530 to RS-422/449 DCE conversion for connections between the CDM-600L and the User data.

I 11| DATA MODE A
7 TWISTED PAIRS PLUS OVERALL FOIL/BRAID SCREEN 12| TERM READY A
BELDEN 8107 OR 8307 OR NEAR EQUIVALENT 29| pata MoDE B
i 30| TERM READY B
I ek 811 ’f\\ I! f TWISTED PAR ]\ 3| X CLock A
T DATA B |12 ]| W ] 2| Xomas | u
4 [ | Z
a _— =
= | RX CLock 8|9 I’ i TWISTED PAR 26| Rx Clock 8 | ©
o (1]
. RX DATA A | 3 RX DATA A a
E RX DATA B [16 i [I IWISTED PAIR sl Fo DATA'S £
o
- .
£ [t 7 Gk gtz ,! Ir TWISTED PAR 3| WX Gk B | E
e )
o~ M~
SEog s /| ) |
I ROUND | 7 19
sp%o% %lrfmn 1 A ;’f J’, TWISTED PAR ) 20 g:g 828328
1| PROT GND
/ / 37| SIG GROUND
OVERALL SHIELD - LINK TOGETHER 7 RS A
IN SHELL |9 CSA
25 RSB
:.2? CSB
40"
NOTES:
USE METAL BACKSHELLS FOR =
D" TYPE CONNECTORS. e | S
<<
ENSURE SHIELDING FOIL f v
AND/OR BRAID IS BONDED & // w
TO METAL BACKSHELL FOR [ // &
EMC SHIELDING. o o
z /!
T CZL FEMALE SCREWLOCKS
: /L\ - :/
BACKSHELL BACKSHELL

Figure A-1. DCE Conversion Cable: EIA-530 to RS-422/449 (CA/WR0049)
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A.1.2 EIA-530 to V.35 Data Cable
Figure A-2 shows the cable drawing for EIA-530 to V.35 DCE conversion for connections between the CDM-600L and the User data.

DIM TABLE
MALE THUMBSCREW P/N DIM ‘A’
" on |2l |} . ol ronr | W CA/WR0059 8.00 + .30 |
4 soe |ia il I N S| moahe - CA/WR0059-2 | 8 + 3.00"
< SCTE A |24 u T CLOCK A < !
=| soes |1 jf f w| mcoks | 0
Lot Lo
ol SGE |3 f /: M NOTES:
Lol
; ROA IS 1| RI mooma | 1. WIRE TO BE 7 TWISTED PAIRS PLUS
| % FOIL/BRAID SCREEN BELDEN 8107,
= XRe |y 1/ VI R cooka 9 8307 OR APPROVED EQUIVALENT.
o | seom |21 || I I = 2. USE METAL BACKSHELLS FOR D TYPE
S Tstew |1 ,‘! f'“ W e - CONNECTORS.
15|53 o 3. ENSURE SHIELDING FOIL AND/OR BRAID
e Lose 3 IS BONDED TO METAL BACKSHELL FOR
OVERALL SHIELD Ch o EMC SHIELDING.
LINK TOGETHER IN SHELL FEMALE THUMBSCREW 4. WINCHESTER CABLE COMES WITH BOTH
MALE AND FEMALE THUMBSCREWS. SEE
ILLUSTRATION FOR ORIENTATION.
DIMA 5. ALL MATERIALS MUST BE RoHS
COMPLIANT IN ACCORDANCE WITH
DIRECTIVE 2002 /95 /EC.
25 PIN D
TYPE MALE 7/ 34 PIN WINCHESTER
7/ TYPE FEMALE WITH
7/ MALE AND FEMALE
THUMBSCREWS
\ L
BACKSHELL BACKSHELL—/

Figure A-2. DCE Conversion Cable: EIA-530 to V.35 (CA/WR0059)
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A.1.3 EIA-530 to V.35 Data Cable

Figure A-3 shows the cable drawing for modem to EIA-530 conversion for connections between the CDM-600L and the User data.
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JUMPER WIRE & [P RS
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- e L8004+ .30
HEXNUT / FLAT WASHER
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P2

MN/CDMG600L.IOM Revision 2
AD-CDM600L-AC2

NOTES:

STRIP AND/OR TIN WIRES AS REQUIRED
FOR INSTALLING CONNECTORS USING
MANUFACTURERS INSTALLATION PROCEDURE.

ALL WIRE TERMINATIONS SHALL HAVE A
MINIMUM OF .25 INCH OF HEAT SHRINK
OVER EACH SCLDER JOINT.

ENSURE THAT SHIFLDING FOIL AND/OR
BRAID IS BONDED TO METAL BACKSHELL
FOR EMiI SHIELDING. REFER TO MN/4805.

Figure A-3. DCE Conversion Cable: EIA-530 (CA/WR9718-1)

A-4



CDM-600L Satellite Modem MN/CDM®600L.IOM Revision 2
Cable Drawings AD-CDM600L-AC2

A.1.4 EIA-530 Conversion Cable
Figure A-4 shows the cable drawing for EIA-530 to V.35 DCE conversion for connections between the CDM-600L and the User data.

TXCLOCK A 24 Y B L TECLOCK A
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% RXDATAE |16 TWISTED PRI 1| mxpatas E
l—
INTTECLE A |18 - y| mTTRCLEA o
% INTTXCLKE |12 L TEL PR IR aal wrTxcike | W
O | RCVRREADYA |8 | F| roveRrEsDY %
0 | RCVRREADYE |10 =
a| PROTGHD
SIGGROUND | 7 |
-4
PROTGND | 1 |4 o| sicerowwo | F
LINK
TOGETHER o| s =
N SHELL ':’F“':‘“""'E{; RTS
OVERALL SHIELD OPTIOMAL E El zf‘:
LENGTH=TBD
HOTES: h -
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w o
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o Sow
uwy =
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SCREENBELDEN&107 OR 8307, ORNEAR
EQUIVALENT)

Figure A-4. DCE Conversion Cable: EIA-530 to V.35
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A.1.5 Switch Programming Cable

Figure A-5 shows the cable required for a simple E1A-232 connection between the CDM-600L Remote Control port and an external PC
serial port. This cable is needed for Flash upgrading.

2 2
3 3
6 5

SPIND FEMALE SPIND FEMALE

SPIND FEMALE 9PIND FEMALE

Figure A-5. Switch Programming Cable

A-6
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Errata A

Comtech EF Data Documentation Update

Subject: Changes to 15.7 Miscellaneous

Date: March 30, 2005

Original Document MN/CDM600L.IOM Rev 2
Part Number/Rev:

Errata MN/CDM600L.EA2

Part Number:

This information will be incorporated into the next revision.

Change Specifics:

Changed from:

| Dimensions | 1U high, 12 inches (305 mm) deep
To:
[ Dimensions | 1U high, 18 inches (457 mm) deep

Note: The dimensional envelope drawing in Chapter 4 is correct.

s:\tpubs\manuals\released_word\modems\cdm600I_rev2\errata\mn-cdm600Il-ea2.doc
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Errata B

Comtech EF Data Documentation Update

Subject: Changes to power consumption and fuse information

Date: April 25, 2005

Document: CDM-600L Satellite Modem Installation and Operation Manual,
Rev.2, dated March 9, 2005

Part Number: MN/CDM600L.EB2

Collating Instructions:  Attach this page to page x

Comments:

This information will be incorporated into the next revision.

Change Specifics:

FUSES

The CDM-600L Satellite Modem is fitted with two fuses, one each for line and neutral
connections. These are contained within the body of the IEC power connector, behind a small
plastic flap.

*  Use T5.0A4, Slow blow fuse, P/N FS/5ASB-IEC.

The DC CDM-600L Satellite Modem is fitted with two fuses — one each for positive and
negative connections. These are contained within the body of the power inlet , behind a

small plastic flap.
* For 38 to 60 VDC operation, use T2.0A, 20mm fuses if the modem has no BUC
power supply.

* For 38 to 60 VDC operation, use T8.04, 20 mm fuses if the modem is fitted with
internal BUC power supply.

0 For continued operator safety, always replace the fuses with the

correct type and rating.
IMPORTANT
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Errata C

Comtech EF Data Documentation Update

Subject: Change AUPC Target Eb/No Limit

Date: November 23, 2005

Document: CDM-600L Revision 2, Open Network Satellite Modem, Installation
and Operation Manual, dated March 9, 2005

Part Number: MN/CDM600L.EC2

Collating Instructions:  Attach this page to page 16-23

Comments:

The following changes affects the values shown on page 6-10 and 16-23.

Change Specifics:

Change to AUPC Target Eb/No Parameter

Since Revision 2 of the CDM-600L Manual was published, the range of the value of target Eb/No has
been increased. Effective in firmware version 1.4.0 and subsequent:

e Previously the maximum value was 9.9 dB
e New maximum value is 14.9 dB.

This affects the front panel and the remote control, refer to the remote control command table for more
detail.

s:\tpubs\manuals\released_word\modems\cdm600I_rev2\errata\errata c.doc
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AUPC

Parameters

APP=

6 bytes

Command or Query.
Defines AUPC operating parameters. Has the form abc.cd,
where:
a=Defines action on max. power condition.
(0=do nothing, 1=generate Tx alarm)
b=Defines action on remote demod unlock.
(0=go to nominal power, 1=go to max power)
c.c=target Eb/No value, for remote demod, from 0.0 to
14.9 dB, where numbers above 9.9 use hex
representation for the 1 st character, ie 14.9 is
coded as E.9.
d =Max increase in Tx Power permitted, from
0.0t09.0dB

Example: APP=015.67 (Sets no alarm, max power, 5.6 dB
target Eb/No and 7 dB max power increase.

APP=
APP?
APP*
APP#

APP?

APP=abc.cd
(see description of
arguments)

s:\tpubs\manuals\released_word\modems\cdm600I_rev2\errata\errata c.doc
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Errata D

Comtech EF Data Documentation Update

Subject: Revised Miscellaneous Table
Date: April 18, 2006
Document: CDM-600L Open Network Satellite Modem (2.0 kbps — 20 Mbps)

Installation and Operation Manual
Revision 2, dated March 9, 2005
Part Number: MN/CDM600.ED7
Collating Instructions: Attach this page to page 15-11

Comments:

The following changes affects the values shown on page 15-11.

Change Specifics:

15.7 Miscellaneous

Front panel Tactile keypad, 6 keys (Up/Down, Left/Right, Enter/Clear)
Vacuum Fluorescent Display (blue) - 2 lines of 40 characters

Loopbacks Internal IF loopback, RF loopback, digital loopback, and inward/outward loopback

Fault relays Hardware fault, Rx and Tx Traffic Alarms, Open Network Backward Alarms
Type: Form C Contacts. Rating: Less than £ 15 volts up to 1 Amp

M&C Interface RS-232 and RS-485 (addressable multidrop, 2-wire or 4-wire)

M&C Software SATMAC or CMCS software for control of local and distant units

Dimensions 1U high, 12 inches (305 mm) deep

Weight 10 Ibs (4.5 kgs) max

AC consumption 220V 50 Hz without BUC powewr supply: Power factor = 0.46, 130 VA, 60 Watts

120V 60 Hz without BUC power supply: Power factor 0.64, 85 VA, 55 Watts
290 watts (maximum) with BUC power supply

Operating voltage 100 - 240 volts AC, +6%/-10% - autosensing
(total absolute max. range is 90 - 254 volts AC)
Optional 38-60 volts DC

Operating temperature 0 to 50°C (32 to 122°F)

s:\tpubs\manuals\released_word\modems\cdm600I_rev2\errata\errata d.doc




= OMTECH

EF DATA ENEEIII.

s:\tpubs\manuals\released_word\modems\cdm600I_rev2\errata\errata d.doc



= OMTECH

EF DATA EEEII.

Errata E

Comtech EF Data Documentation Update

Subject: Added Chart for AGC Voltage
Date: November 2, 2006
Document: CDM-600L Open Network Satellite Modem (2.0 kbps — 20 Mbps)

Installation and Operation Manual
Revision 2, dated March 9, 2005
Part Number: MN/CDM600.EE7
Collating Instructions: Attach this page to page 15-12

Change Specifics:

15.9 AGC Voltage

Note: This is for reference only.

CDM-600L AGC Voltage

\ at 100 ksps
7

N
N

4 T T T T T
90 -80 -70 -60 -50 -40 -30 -20 -10

Input Level (dBm)

AGC Level (volts)
(e}
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Date:
Document:

Part Number:
Collating Instructions:

Change Specifics:

EF DATA EEEII.

Errata F

Comtech EF Data Documentation Update

Revised Voltage in Alarm Interface Table

November 2, 2006

CDM-600L Open Network Satellite Modem (2.0 kbps — 20 Mbps)
Installation and Operation Manual

Revision 2, dated March 9, 2005

MN/CDM600.EF7

Attach this page to page 5-8.

Table 5-1. Alarm Interface Connector Pin Assignments

Pin # Signal Function Name
8 RX Traffic (De-energized, Faulted) RX-NC
15 RX Traffic (Energized, No Fault) RX-NO
7 RX Traffic RX-COM
14 TX Traffic (De-energized, Faulted) TX-NC
6 TX Traffic (Energized, No Fault) TX-NO
13 TX Traffic TX-COM
5 Unit Fault (De-energized, Faulted) UNIT-NC
12 Unit Fault (Energized, No Fault) UNIT-NO
4 Unit Fault UNIT-COM
11 RX'| Channel (Constellation monitor) RX-I
3 RX Q Channel(Constellation monitor) RX-Q
10 No Connection N/C
2 AGC Voltage (Rx signal level, 5 to 8 volts) AGC
9 EXT Carrier OFF EXT-OFF
1 Ground GND

s:\tpubs\manuals\released_word\modems\cdm600I_rev2\errata\errata f.doc
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Errata |
Comtech EF Data Documentation Update

Subject: Rx signal level monitor accuracy
Date: March 23, 2007
Document: CDM-600L Open Network Satellite Modem (2.0 kbps — 20 Mbps)

Installation and Operation Manual
Revision 2, dated March 9, 2005
Part Number: MN/CDM600L.EI2
Collating Instructions: Attach this page to page 15-8.

Change Specifics:

Monitor Functions Eb/No estimate, 2 to 16 dB (£ 0.25 dB accuracy)
Corrected Bit Error Rate, 1E-3 to 1E-10

Frequency offset, + 32 kHz range, 100 Hz resolution
Buffer fill state, in percent

Receive signal level (-20 to —60 dBm, accuracy is = 5 dB)

s:\tpubs\manuals\released_word\modems\cdm600I_rev2\errata\errata i.doc
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Errata J

Comtech EF Data Documentation Update

Subject: Rx signal level monitor accuracy
Date: May 16, 2007
Document: CDM-600L Open Network Satellite Modem (2.0 kbps — 20 Mbps)

Installation and Operation Manual
Revision 2, dated March 9, 2005
Part Number: MN/CDM600L.EJ2
Collating Instructions:  Attach this page to page 15-8.

Change Specifics:

Monitor Functions Eb/No estimate, 2 to 16 dB (+ 0.25 dB accuracy)
Corrected Bit Error Rate, 1E-3 to 1E-10

Frequency offset, + 32 kHz range, 100 Hz resolution
Buffer fill state, in percent

Receive signal level, in dBm
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Errata L

Comtech EF Data Documentation Update

Original Manual
Part Number/Rev:
Errata Number:

Agile Document ID

Changes to 16.6.3 Unit Remote Commands

August 29, 2007
MN/CDM600L.IOM Rev 2

MN/CDMG600L.EL2

MN-0000028 Agile CO Number C0O-0939

Change Specifics:

This information will be incorporated into the next revision.

The argument “1 byte, value of 0 or 1” has been replaced with “1 byte”, due to customer confusion.

Command | Arguments
Parameter (Instruction for Response to
Type Code and Command Description of Arguments Command
Qualifier) | or Response
Query
Force 1:1 FSW= 1 byte Command only (takes no arguments). FSW=
Switch
Forces the unit to toggle the Unit Fail relay to the “fail”
state for approx 500ms. If the unit is a 1:1 pair, and it is
currently the “‘On Line’ unit, this will force a
switchover, so the unit will then be in ‘Standby’ mode.
The command is always executed by the unit, regardless
of whether it is stand-alone, in a 1:1 pair, or part of a
1:N system.
Unit Test Mode | TST= 1 byte, value | Command or Query. TST=
of 0 thru 6 CDM-600L Test Mode, where: TST?
0= Normal Mode (no test) TST*
1=Tx CW TST#

2=Tx Alternating 1,0 Pattern
3=IF Loopback

4=RF Loopback

5=Digital Loopback

6=1/0 Loopback

Example: TST=3 (IF Loopback)

AGILE DOC ID MN-0000028

THIS DOCUMENT IS NOT SUBJECT TO REVISION/UPDATE!

1

AGILE CO-0939
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Preface

About this Manual

This manual provides installation and operation information for the Comtech EF Data
CDM-600L satellite modem. This is a technical document intended for earth station

engineers, technicians, and operators responsible for the operation and maintenance of
the CDM-600L.

Conventions and References

Metric Conversion

Metric conversion information is located on the inside back cover of this manual. This
information is provided to assist the operator in cross-referencing English to Metric
conversions.

Cautions and Warnings

Indicates information critical for proper equipment function.
IMPORTANT

WARNING indicates a potentially hazardous situation that, if not avoided,
could result in death or serious injury.
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Reporting Comments or Suggestions Concerning this Manual

Comments and suggestions regarding the content and design of this manual will be
appreciated. To submit comments, please contact the Comtech EF Data Technical
Publications Department: techpub@comtechefdata.com

Recommended Standard Designations

Recommended Standard (RS) is equivalent to the Electronic Industries Association (EIA)
designation. Either designation is acceptable. However, Comtech EF Data has decided
that only one reference designator, either RS or EIA, may be used in a manual.

Electrical Safety

The CDM-600L Modem has been shown to comply with the following safety standard:

e EN 60950: Safety of Information Technology Equipment, including electrical
business machines

The AC powered equipment is rated for operation over the range 100 - 240 volts. It has a

maximum power consumption of 290 watts including maximum BUC power supply load,
and draws a maximum of 2.9 A. The DC powered version is rated for operation over the

range of 38 to 60 VDC input.

Fuses

The AC CDM-600L is fitted with two fuses - one each for line and neutral connections.
These are contained within the body of the IEC power inlet connector, behind a small
plastic flap.

e For 115 and 230 volt AC operation, use T3.15A, 20mm fuses.

The DC CDM-600L is fitted with two fuses — one each for positive and negative
connections. These are contained within the body of the power inlet , behind a small
plastic flap.

e For 38 to 60 VDC operation, use T3.15A, 20mm fuses if the modem has no BUC
power supply.

For 38 to 60 VDC operation, use T8.0A, 20 mm fuses if the modem is fitted with
internal BUC power supply.

For continued operator safety, always replace the fuses with the

correct type and rating.
IMPORTANT
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Environmental

The CDM-600L must not be operated in an environment where the unit is exposed to
extremes of temperature outside the ambient range 0 to 50°C (32° to 122°F),
precipitation, condensation, or humid atmospheres above 95% RH, altitudes (un-
pressurised) greater than 2000 metres, excessive dust or vibration, flammable gases,
corrosive or explosive atmospheres.

Operation in vehicles or other transportable installations that are equipped to provide a

stable environment is permitted. If such vehicles do not provide a stable environment,
safety of the equipment to EN60950 may not be guaranteed.

Installation

AC Modem Installation:

The installation and connection to the line supply must be made in compliance to local or
national wiring codes and regulations.

The CDM-600L is designed for connection to a power system that has separate ground,
line and neutral conductors. The equipment is not designed for connection to power
system that has no direct connection to ground.

The CDM-600L is shipped with a line inlet cable suitable for use in the country of
operation. If it is necessary to replace this cable, ensure the replacement has an equivalent
specification. Examples of acceptable ratings for the cable include HAR, BASEC and
HOXXX-X. Examples of acceptable connector ratings include VDE, NF-USE, UL, CSA,
OVE, CEBEC, NEMKO, DEMKO, BS1636A, BSI, SETI, IMQ, KEMA-KEUR and
SEV.

International Symbols:

Symbol Definition Symbol Definition
~ Alternating Current @ Protective Earth
o —— Fuse /J7 Chassis Ground

DC Modem Installation:

The DC input CDM-600L is connected to a nominal 48 VDC prime power source. The
DC input is isolated from the chassis and from the DC output to the BUC if equipped
with internal BUC power supply. The chassis may be connected to a local system ground

xi
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using a separate wire to the ground stud on the back of the chassis. Since the DC input is
isolated, either the positive or the negative side of the DC input may be common with
local ground. Labeling on the back of the chassis indicates the positive and negative
terminals of the input power socket.

The modem is supplied with a 2-wire power cable (CEFD part number CA/WR10327-1)
with one end terminated with a connector that mates with the modem input power socket.
Positive DC input is on the red wire, while negative DC input is on the black wire. The
DC input connector is Molex PN 03-12-1026 with Molex PN 08-12-1222 pins.

Telecommunications Terminal Equipment Directive

In accordance with the Telecommunications Terminal Equipment Directive 91/263/EEC,
this equipment should not be directly connected to the Public Telecommunications
Network.

EMC (Electromagnetic Compatibility)

In accordance with European Directive 89/336/EEC, the CDM-600L Modem has been
shown, by independent testing, to comply with the following standards:

Emissions: EN 55022 Class B - Limits and methods of measurement of radio
interference characteristics of Information Technology Equipment.

(Also tested to FCC Part 15 Class B)

Immunity: EN 50082 Part 1 - Generic immunity standard, Part 1: Domestic,
commercial and light industrial environment.

Additionally, the CDM-600L has been shown to comply with the following standards:

EN 61000-3-2 Harmonic Currents Emission

EN 61000-3-3 Voltage Fluctuations and Flicker

EN 61000-4-2 ESD Immunity

EN 61000-4-4 EFT Burst Immunity

EN 61000-4-5 Surge Immunity

EN 61000-4-6 RF Conducted Immunity

EN 61000-4-8 Power frequency Magnetic Field Immunity

EN 61000-4-9 Pulse Magnetic Field Immunity

EN 61000-4-11 Voltage Dips, Interruptions, and Variations Immunity
EN 61000-4-13 Immunity to Harmonics

In order that the Modem continues to comply with these
standards, observe the following instructions:

IMPORTANT

Xii
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Connections to the transmit and receive IF ports (Type N or Type F connectors)
should be made using a good quality coaxial cable - for example 50 Q or 75 Q.

All 'D' type connectors attached to the rear panel must have back-shells that provide
continuous metallic shielding. Cable with a continuous outer shield (either foil or
braid, or both) must be used, and the shield must be bonded to the backshell.

The equipment must be operated with its cover on at all times. If it becomes necessary
to remove the cover, the user should ensure that the cover is correctly re-fitted before
normal operation commences.

Xiii
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Warranty Policy

This Comtech EF Data product is warranted against defects in material and workmanship
for a period of two years from the date of shipment. During the warranty period, Comtech
EF Data will, at its option, repair or replace products that prove to be defective.

For equipment under warranty, the customer is responsible for freight to Comtech EF
Data and all related custom, taxes, tariffs, insurance, etc. Comtech EF Data is responsible
for the freight charges only for return of the equipment from the factory to the customer.
Comtech EF Data will return the equipment by the same method (i.e., Air, Express,
Surface) as the equipment was sent to Comtech EF Data.

Limitations of Warranty

The foregoing warranty shall not apply to defects resulting from improper installation or
maintenance, abuse, unauthorized modification, or operation outside of environmental
specifications for the product, or, for damages that occur due to improper repackaging of
equipment for return to Comtech EF Data.

No other warranty is expressed or implied. Comtech EF Data specifically disclaims the
implied warranties of merchantability and fitness for particular purpose.

Exclusive Remedies

Disclaimer

The remedies provided herein are the buyer's sole and exclusive remedies. Comtech EF
Data shall not be liable for any direct, indirect, special, incidental, or consequential
damages, whether based on contract, tort, or any other legal theory.

Comtech EF Data has reviewed this manual thoroughly in order that it will be an easy-to-
use guide to your equipment. All statements, technical information, and
recommendations in this manual and in any guides or related documents are believed
reliable, but the accuracy and completeness thereof are not guaranteed or warranted, and
they are not intended to be, nor should they be understood to be, representations or
warranties concerning the products described. Further, Comtech EF Data reserves the
right to make changes in the specifications of the products described in this manual at any
time without notice and without obligation to notify any person of such changes.

If you have any questions regarding your equipment or the information in this manual,
please contact the Comtech EF Data Customer Support Department.

Xiv



Chapter 1. INTRODUCTION

The CDM-600L (Figure 1-1) is an Open Network Satellite Modem, intended for both
Intelsat and closed network applications.

e Itis compliant with IESS-308/309/310/315 specifications, but also adds
significant other features in closed network modes.

e [t offers variable data rates from 2.4 to 20 Mbps, in BPSK, QPSK, Offset QPSK,
8-PSK, 8-QAM and 16-QAM modes. Viterbi, Sequential, concatenated Reed-
Solomon (RS), Trellis Coded Modulation (TCM), Turbo Product Coding (TPC)
and Low-density Parity Check Coding (LDPC) are provided as Forward Error
Correction (FEC) options.

o A full range of interface types is built in (no plug in cards required) including all
G.703 types, and Drop and Insert (both Open and Closed Network) operation
are available.

e The IF frequency range covers 950 — 1950 MHz

e It includes a programmable 13, 18, or 24V LNB power supply at the receive IF
connector center conductor, and optionally includes a 24 or 48V BUC power
supply at the transmit IF connector center conductor.

e A low phase noise 10 MHz reference output is available at both the transmit and
receive I[F connectors for use by the LNB or BUC.

e The modem is compact, 1U high and 18 inches deep, and consumes 57 watts
(typical) excluding BUC power supply and LNB power supply loads.

e It has a front panel VFD display and keypad for local configuration and control,
although it can be fully remote-controlled.

CDM-600L
SATELLITE MODEM

B o | (BES

Figure 1-1. CDM-600L L-Band Satellite Modem
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1.1

1.1.1

1.1.2

Standard Features

The CDM-600L provides a wealth of standard features which go far beyond the basic
requirements of the Intelsat specifications.

Low rate variable data rates — 2.4 kbps to 5.0 Mbps

Mid-rate variable data rates — 2.4 kbps to 10.0 Mbps

High-rate variable data rates — 2.4 kbps to 20.0 Mbps

Embedded Distant-end Monitor and Control (EDMAC) (see Note)
Asymmetric Loop Timing

Automatic Uplink Power Control (AUPC)

Software — Flash Upgrading

Modulation Types —-BPSK, QPSK, and OQPSK

1:1 and 1:10 redundancy switches

Note: In EDMAC mode, an additional 5% overhead is combined with the traffic data,
(1.5% in Turbo BPSK modes, Turbo Rate 1/2 QPSK/OQPSK, and all data rates greater
than 2 Mbps) which permits Monitor & Control (M&C) information to be added
(transparently to the user), allowing access to the distant-end modem. This mode does not
require any additional cabling at either the local or distant-end modems - access to
EDMAC is via the standard M&C control port. Full M&C is possible, and importantly,
the on/off status of the carrier at the distant-end carrier can be controlled. In addition, for
firmware version 1.2.0 and higher, the proprietary D&I++ framing mode is available.
This combines Drop & Insert (D&I) operation with a similar EDMAC link and a 2.2%
overhead.

AUPC

An important innovation in the CDM-600L is the addition of Automatic Uplink Power
Control (AUPC). This feature enables the modem to automatically adjust its output
power to maintain the Eb/No of the remote end of the satellite link constant. This
provides protection against rain fading, a particularly severe problem with Ku-band links.

To accomplish this, either the EDMAC or D&I++ or ESC++ framing types may be used,
and the distant end modem constantly sends back information about the demodulator
Eb/No using reserved bytes in the overhead structure. Using the Eb/No, the local modem
then adjusts its output power, and hence, a closed-loop feedback system is created over
the satellite link.

A benefit of this AUPC feature is that the remote demodulator’s Eb/No can be viewed
from the front panel display of the local modem.

Software — Flash Upgrading

The internal software is both powerful and flexible, permitting storage and retrieval of up

to 10 different modem configurations. The modem uses ‘flash memory’ technology
internally, and new firmware can be uploaded to the unit from an external PC. This
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simplifies software upgrading, and updates can now be sent via the Internet, e-mail, or on
disk. The upgrade can be performed without opening the unit by simply connecting the
modem to the serial port of a computer. Refer to Chapter 13 for addition information.

1.1.3 Verification
The unit includes many test modes and loopbacks for rapid verification of the correct
functioning of the unit. Of particular note is the IF loopback, which permits the user to
perform a quick diagnostic test without having to disturb external cabling. During the
loopback, all of the receive configuration parameters are temporarily changed to match
those of the transmit side, and an internal RF switch connects the modulator output to the
demodulator input. When normal operation is again selected, all of the previous values
are restored.

114 Data Interfaces
The CDM-600L includes, as standard, a universal data interface that eliminates the need
to exchange interface cards for different applications. The interfaces offered include:

e RS-422 (RS-530) DCE (at rates up to 10 Mbps)

e X.21 DTE and DCE (at rates up to 10 Mbps)

e V.35 DCE (at rates up to 10 Mbps)

e Synchronous RS-232 DCE (at rates up to 300 kbps)

e (G.703 El, balanced and unbalanced

e (G.703 T1, balanced

e (G.703 E2, balanced and unbalanced

e (G.703 T2, balanced

e Serial LVDS (at rates up to 20 Mbps)

e Dual Audio, 600Q (produces a single 64 kbps IBS data stream)

1.2 Major Assemblies

Assembly Description

PL/9662-1 0.02 PPM Reference Modem Card — 75Q receive Type F

PL/9662-2 1 PPM Reference Modem Card — 75Q receive Type F

PL/9662-3 0.02 PPM Reference Modem Card — 50Q receive Type N

PL/9662-4 1 PPM Reference Modem Card — 50Q receive Type N

AS/0463 Turbo Codec — low rate

AS/9436 Turbo Codec — high rate

PL/10341-1 LDPC and High RateTurbo Codec

PL/9076-1 Baseband Framing Card

PL/9640-1 Chassis

1-3
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1.3 FAST Options and Hardware Options
The CDM-600L is extremely flexible and powerful, and incorporates a large number of
optional features. Some customers may not require all of these features, and therefore, in
order to permit a lower initial cost, the modem may be purchased with only the desired
features enabled. If, at a later date, a customer wishes to upgrade the functionality of a
modem, Comtech EF Data provides a system known as FAST (Fully Accessible System
Topology) which permits the purchase and installation of options through the use of
special authorization codes, entered through the front panel, or remotely.
The base unit is equipped with Viterbi, Sequential and Reed-Solomon codecs. It offers
BPSK, QPSK, and OQPSK modulation types, and data rates up to 5.0 Mbps, with all
interface types. It is, however, limited to Closed Network operation, but includes
EDMAC and AUPC.
The following table shows what other options are available:
Option
Option Description and Comments Installation
Method
Low Rate Variable Data rate 2.4 to 5.0 Mbps BASE UNIT
Mid-Rate Variable Data rate 2.4 to 10.0 Mbps FAST
Full Rate Variable Data rate 2.4 kbps to 20.0 Mbps FAST
8-PSK Modulation Type FAST
(includes 8-QAM if the TPC / LDPC Codec
is installed)
16-QAM Modulation Type FAST
High Rate IBS ESC 20 bits per Frame FAST
IBS Intelsat Business Services — IESS-309 FAST
IDR Intermediate Data Rate — IESS-308 FAST
D&l Drop and Insert FAST
(includes D&l++, S/W Ver 1.2.0 or higher)
Dual Audio mode 2 x 32 kbps ADPCM Audio as primary data FAST
Turbo Codec — Low Rate (1% Gen) | 5 Mbps TPC Codec Hardware
Turbo Codec — High Rate (2nd Gen) | 20 Mbps TPC Codec Hardware
TPC / LDPC Codec 20 Mbps TPC/LDPC Codec Hardware
LDPC (Mid-Rate) Data rate to 10 Mbps FAST
LDPC (High-Rate) Data rate to 20 Mbps FAST
High Stability Reference (see *) | Internal 10 MHz reference - 2 x 107 Hardware
Low Stability Reference (see *) | Internal 10 MHz reference — 1 x 10°° Hardware
75Q Receive Impedance  (see *) | 75Q impedance with Type F female connector Hardware
50Q Receive Impedance  (see *) [ 50Q impedance with Type N female connector Hardware
BUC Power Supply Internal 24V or 48V power supply for BUC Hardware

*Factory installed only.

1-4
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In order to operate in Turbo (TPC) Mode:
To operate in the Low Rate range (up to 5 Mbps), the modem requires any of the three
Codec cards to be installed.

To operate in the Mid- or High-Rate ranges (up to 10 or 20 Mbps), the modem requires
either the High Rate TPC Codec or the TPC / LDPC Codec to be installed.

In order to operate in LDPC Mode:

The unit will require the TPC/LDPC Codec to be installed. In the base configuration this
will provide LDPC up to 5 Mbps. In order to operate at higher data rates, there are two
additional FAST options available that permit operation up to 10 Mbps or 20 Mbps. Note
that these are in addition to the base modem rate options.

In order to operate in 8-QAM mode:
The modem will require the TPC/LDPC Codec to be installed and have the 8-PSK / 8-
QAM FAST option enabled.

For example, if LDPC operation at 20 Mbps, 8-QAM mode is required, the modem must
be configured with the following:

e TPC/LDPC Codec hardware option

e Full rate variable FAST option

e High-Rate LDPC FAST option

e 8-PSK /8-QAM FAST option

FAST Accessible Options

Comtech EF Data’s FAST system allows immediate implementation of different options
through the user interface keypad. All FAST options are available through the basic
platform unit.

FAST System Theory

FAST is an enhancement feature available in Comtech EF Data products, enabling on-
location upgrade of the operating feature set - in the rack - without removing a modem
from the setup. When service requirements change, the operator can upgrade the topology
of the modem to meet those requirements within minutes after confirmation by Comtech
EF Data. This accelerated upgrade can be accomplished only because of FAST’s
extensive use of programmable devices incorporating Comtech EF Data-proprietary
signal processing techniques. These techniques allow the use of a unique access code to
enable configuration of the available hardware. The access code can be purchased at any
time from Comtech EF Data. Once obtained, the access code is loaded into the unit
through the front panel keyboard or the rear remote port.
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With the exclusive FAST technology, operators have maximum flexibility for enabling
functions as they are required. FAST allows an operator to order a modem precisely
tailored for the initial application.

Implementation

FAST is factory-implemented in the modem at the time of order. Hardware options for
basic modems can be ordered and installed either at the factory or in the field. The
operator can select options that can be activated easily in the field, depending on the
current hardware configuration of the modem. The Activation Procedure is described in
Appendix C.

Hardware Options

There are seven hardware options available. There are two Comtech EF Data Turbo
Product Codecs, and a combination TPC(Turbo) and Low-Density Parity Check (LDPC)
codec, representing a very significant development in the area of FEC. They are plug-in
daughter cards (SIMM modules), field upgradeable. The Low Rate (1* Generation) TPC
option provides data rate capability up to 5 Mbps, and code rates limited to Rate 5/16
(BPSK), Rate 21/44 (BPSK) and Rate 3/4 (QPSK, OQPSK, 8-PSK and 16-QAM). The
High Rate (2nd Generation) TPC option provides data rate capability up to 20 Mbps, in
addition to Rate 7/8 and Rate 0.95 capability. The combination Low-density Parity Check
(LDPC) and TPC Codec is capable of data rates up to 20 Mbps, and provides Rate 1/2,
Rate 2/3 and Rate 3/4 code rates across the range of modulation types.

The fourth hardware option is the Internal Reference Stability. The high stability option
includes a 2 x 10 10 MHz reference oscillator on the modem board, while the low
stability option places a 1 x 10 10 MHz reference on the modem board. This option
must be fitted in the factory at the time of order.

The fifth hardware option is the Receive IF Impedance and Connector. The receive IF
may be configured with either a Type F female connector at 752 impedance, or a Type N
female connector at 50€2 impedance. This option must also be fitted in the factory at the
time of order.

The sixth hardware option is prime power input for the modem. The modem chassis may
be configured for either 100-240 VAC input, or 38-60 VDC input.

The seventh hardware option is an internal power supply for the BUC. This power
supply provides 24V (100W max.) or 48V (180W max.) power to the BUC on the center
conductor of the transmit cable. This hardware option can be fitted in the factory at the
time of order, or be installed in the field as an upgrade kit. The options include 100-240
VAC input, or 38-60 VDC input.
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Supporting Hardware and Software

The CDM-600L incorporates an FSK serial link that can be activated on the TX-IF port
for the purpose of communicating with an FSK capable BUC. In this manner, a user may
monitor, configure, and control the BUC using the front panel display and keypad of the
modem or the modem’s remote control interface. The EDMAC channel can be used to
convey M&C interface to a BUC at the distant end of a satellite link if it is connected to a
CDM-600L. This FSK interface with the BUC includes a BUC output power leveling
mode where the modem M&C monitors the detected BUC output power level reported on
the FSK link, and automatically adjusts the modem transmit output power to maintain a
constant BUC transmit output level.

The CDM-600L is supported by Comtech EF Data’s SatMac software, a Windows ™
based application that provides a ‘point and click’ interface for complete systems of
Comtech equipment, comprising Modems, Transceivers, and Redundancy Switches. For
more information, or to order a free demo disk, contact the factory.

1.4

Compatibility

The CDM-600L is fully backwards-compatible with the Comtech EF Data CDM-500,
CDM-550, CDM-550T, and CDM-600 modems.

Being an Open Network Modem, the CDM-600L is fully compatible with modems from
other manufacturers that are compliant with the IESS-308/-309/-310/-314/-315
specifications.

1.5

New in this Release

Revision 2 of this document includes information on the the following new features:

* Low-Density Parity Check (LDPC) Codec (supported in Firmware Version 1.3.0
onwards). This is the latest form of Forward Error Correction, giving enhanced
performance when compared to some TPC modes. This is a plug-in module that also
includes all of the 2™ Generation TPC (Turbo) functionality. Please see Chapter 7 for
more details.

* 8-QAM — a new modulation scheme included specifically to replace 8-PSK when
LDPC is used. It is only available when the LDPC codec is installed, and is supported in
Firmware Version 1.3.0 onwards. Please see Chapter 7 for more details.

* A higher-throughput ESC type, called ESC++ . This new mode permits an async ESC
rate of up 38.4 kbaud at a user data rate of 512 kbps (up to 4.8 kbaud at 64 kbps), while
simultaneously permitting AUPC operation. This naturally uses more overhead than
previous modes, although the percentage overhead reduces significantly at higher data
rates. This is now a standard feature in Firmware Version 1.3.0 onwards. Please see
Chapter 13 for more details.
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* A Power-On, Carrier-Off (POCO) feature has been added to the Factory Menu.

* When this option is set to OFF, the CDM-600L will power-up with the Tx
Carrier in the last known state. (For example, if the Tx Carrier was ON, and then
the power is cycled, the Tx Carrier will be turned ON once more.)

NOTE THAT THIS IS THE DEFAULT OPERATING MODE OF THE
CDM-600, AND IT IS RECOMMENDED THAT THE USER LEAVE THE
UNIT CONFIGURED IN THIS WAY.

* When this option is set to ON, the CDM-600L will always power-up with the
Tx Carrier in the OFF state. The user must then, either through the front panel, or
the remote control port, turn the Carrier ON in order for the unit to transmit a
carrier.

Consult the factory for details of how to access the Factory Menu.
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Unpacking

Inspect shipping containers for damage. If shipping containers are damaged, keep them
until the contents of the shipment have been carefully inspected and checked for normal
operation.

The modem and manual are packaged in pre-formed, reusable, cardboard cartons
containing foam spacing for maximum shipping protection.

A

Do not use any cutting tool that will extend more than 1 inch into the
container. This can cause damage to the modem.

Unpack the modem as follows:

1.

A o

Cut the tape at the top of the carton indicated by OPEN THIS END.

Remove the cardboard/foam space covering the modem.

Remove the modem, manual, and power cord from the carton.

Save the packing material for storage or reshipment purposes.

Inspect the equipment for any possible damage incurred during shipment.
Check the equipment against the packing list to ensure the shipment is correct.

Refer to the following sections for further installation instructions.
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2.2

Mounting

If the CDM-600L is to be mounted in a rack, ensure that there is adequate clearance for
ventilation, particularly at the sides. In rack systems where there is high heat dissipation,
forced air cooling must be provided by top or bottom mounted fans or blowers. Under no
circumstance should the highest internal rack temperature be allowed to exceed 50°C

(122°F).

IMPORTANT

The CDM-600L CANNOT have rack slides mounted to the side of the
chassis - two cooling fans are mounted on the right-hand side of the unit.
However, Comtech EF Data recommends that some method of support
within the rack should be employed, such as rack shelves. If there is any
doubt, please consult the factory.

Optional rear-mounting installation bracket

Install optional installation bracket (Figure 2-1) using mounting kit, KT/6228-2.

Optional: Mounting Kit , KT/6228-2

Quantity Part Number Description
2 FP/6138-1 Bracket, Rear Support
4 HW/10-32x1/2RK Bolt, #10 Rack
2 HW/10-32HEXNUT Nut, #10 Hex
2 HW/10-32FLT Washer, #10 Flat
2 HW/10-32X1/4 SHC Screw, Socket 10-32 x 1/4inch

The tools required for this installation are a medium Phillips™ screwdriver, and a 5/32-
inch SAE Allen Wrench™.

Refer to the following Figure, then install the Modem rear support brackets as follows:

a) Install the rear support brackets onto the mounting rail of the rack. Fasten with the
bracket bolts.

b) Mount the modem into the equipment rack ensuring that the socket heads engage into
the modem slots of the rear support brackets.

c) Fasten the provided #10 socket head screws to the rear-side mounting slots on either
side of the chassis modem and secure with #10 flat washers and #10 hex nuts.
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* Note: Components of mounting kit KT/6228-1

Figure 2-1. Installation of the Optional Mounting Bracket, KT/6228-2
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2.3

Configuration

There are no internal jumpers to configure, no interface cards to install, and no other
options to install. All configuration is carried out entirely in software. The unit should
first be configured locally, using the front panel keypad and display. The unit will ship
with a default 64 kbps, QPSK, Rate 1/2 configuration. Refer to the ‘FRONT PANEL
OPERATION’ chapter for details on how to fully configure the unit for the desired
operating parameters.

Note: The auto-sensing AC power supply does not require any adjustments. Simply plug
in the supplied line cord, and turn on the switch on the rear panel.

2.4

Select Internal IF Loop

Correct operation of the unit may be verified rapidly, without the need for externally
connected equipment. From the top level menu, select TEST, then IF LOOP (refer to
the ‘FRONT PANEL OPERATION’ chapter). The demod should synchronize, and the
green RECEIVE TRAFFIC LED should illuminate. If the unit does not pass this test,
call the factory for assistance.

25

Connect External Cables

Having verified correct operation in IF loop, enter the desired configuration, and proceed
to connect all external cables. If difficulties occur, please call the factory for assistance.

Note: The modulator gives an output power level in the range 0 to -40 dBm, and the
demodulator expects to see a signal in the range —130 + 10log(symbol rate) dBm to -130
+ 10log(symbol rate) +50 dBm.

The CDM-600L includes an internal programmable 13, 18, or 24V
LNB power supply at the receive IF connector, and optionally

includes a 24 or 48V BUC power supply at the transmit IF connector.
These power supply outputs are user configurable from the front
panel or remote control for ON/OFF state. Use appropriate DC
blocks for external test equipment or other devices subject to damage
by high DC voltage, or alternatively, assure that these power supply
outputs are turned OFF before connecting DC sensitive external
devices.

2-4



Chapter 3. FUNCTIONAL
DESCRIPTION

The CDM-600L has two fundamentally different types of interface - IF and data.

e The data interface is a bi-directional path which connects with the customer’s
equipment (assumed to be the DTE) and the modem (assumed to be the DCE).

e The IF interface provides a bi-directional link with the satellite via the uplink and
downlink equipment.

Transmit data is received by the terrestrial interface where line receivers convert the
clock and data signals to CMOS levels for further processing. A small FIFO follows the
terrestrial interface to facilitate the various clocking and framing options. If framing is
enabled, the transmit clock and data output from the FIFO pass through the framer, where
the overhead data (IDR, IBS, D&I, or EDMAC) is added to the main data. Otherwise,
the clock and data are passed directly to the Forward Error Correction encoder. In the
FEC encoder, the data is differentially encoded, scrambled, and then convolutionally
encoded. Following the encoder, the data is fed to the transmit digital filters, which
perform spectral shaping on the data signals. The resultant I and Q signals are then fed to
the BPSK, QPSK, Offset QPSK, 8-PSK, or 16-QAM modulator. The carrier is generated
by a frequency synthesizer, and the I and Q signals directly modulate this carrier to
produce an IF output signal.

The RX IF signal is translated to baseband using the carrier recovery VCO. This is a
complex mix, resulting in the signal once more being split into an in-phase (I) and a
quadrature (Q) component. An AGC circuit maintains the desired signal level constant
over a broad range. Following this, the I and Q signals are sampled by high-speed (flash)
A/D converters. All processing beyond this conversion is purely digital, comprising a
Costas loop, that performs the functions of Nyquist filtering, carrier recovery, and symbol
timing recovery. The resultant demodulated signal is fed, in soft decision form, to the
selected FEC decoder (which can be Viterbi, Sequential, TCM, Reed-Solomon, or Turbo
if installed). After decoding, the recovered clock and data pass to the de-framer (if IBS,
IDR, D&I, or EDMAC framing is enabled) where the overhead information is removed.
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Following this, the data passes to the Plesiochronous/Doppler buffer, which has a
programmable size, or alternatively bypasses the buffer. From here, the receive clock and
data signals are routed to the terrestrial interface, and are passed to the externally

connected DTE equipment.

Physically the CDM-600L modem is comprised of two main card assemblies.

e The first of these is the baseband framer card, which includes all of the interface
circuits, the framer/de-framer, plesiochronous/Doppler buffer, Reed Solomon
outer codec, and the main microcontroller.

e The second card is the modem itself, that performs all of signal processing
functions of modulation, demodulation, and Forward Error Correction.

These functions are shown in Figure 3-1.
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Figure 3-1. CDM-600L Modem Block Diagram




Chapter 4. PHYSICAL
DESCRIPTION

4.1 Introduction

The CDM-600L is constructed as a 1U high rack-mounting chassis, which can be free-
standing, if desired. Rack handles at the front facilitate removal from and placement into
arack. Figure 4-1 shows the front panel of the modem.

4.2 Front Panel

The CDM-600L front panel features a Vacuum Fluorescent Display (VFD), a keypad,
and eight LED indicators. The user enters data via the keypad, and messages are
displayed on the VFD. The LEDs indicate, in a summary fashion, the status of the unit.

The VFD is an active display showing 2 lines, each of 40 characters. It produces a blue
light, the brightness of which can be controlled by the user. It has greatly superior
viewing characteristics compared to a Liquid Crystal Display (LCD), and does not suffer
problems of viewing angle or contrast.
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The keypad has six individual keyswitches, mounted directly behind a fully sealed
membrane overlay. They have a positive ‘click’ action, which provides the user with
tactile feedback. These six switches are identified as [T], [{], [=], [«] arrows, ENTER
and CLEAR. The functions of these keys are described in the ‘FRONT PANEL

OPERATION? section.

There are eight LEDs on the front panel. The behavior of these LEDs is described in the

‘FRONT PANEL OPERATION’ section.

4.3 Rear Panel

External cables are attached to connectors on the rear panel of the CDM-600L. These

Modem with DC Input Power
Figure 4-2. CDM-600L Rear Panel

comprise:

IEC line input connector for AC power, or Corcom PS000DD6D for DC power

Rx and Tx IF connectors
Data interface connector
Overhead data connector
Audio connector

External reference connector
External clock connector
IDR alarm connector

Form C alarm connector
Balanced G.703 connector
Unbalanced G.703 Tx/Rx connectors
IDI, DDO connectors
Remote Control connector
Auxiliary Serial connector

MN/CDM600L.IOM



CDM-600L Satellite Modem Revision 2
Physical Description MN/CDM600L.IOM

IEC AC line input connector

The IEC line input connector contains the ON/OFF switch for the unit. It is also fitted
with two fuses - one each for line and neutral connections (or L1, L2, where appropriate).
These are contained within the body of the connector, behind a small plastic flap.

e Use T3.15A, (slow-blow) 20mm fuses.
DC Power input connector

The input connector for DC power is Corcom PN PS000DD6D, which mates with Molex
connector 03-12-1026 using Molex 18-12-1222 sockets. It is also fitted with two fuses -
one each for positive and negative DC input connections. These are contained within the
body of the connector, behind a small plastic flap.

e Use T2.0A, (slow-blow) 20mm fuses if modem has no internal BUC power

supply
e Use T8.0A, (slow-blow) 20mm fuses if modem has internal BUC power supply.

For continued operator safety, always replace the fuses with the correct type and
rating.
IMPORTANT

RX and TX IF connectors (J1 and J2)

The TX-IF connector is a 50 2 Type N female. The RX-IF connector is either a
50Q Type N female or a 75Q Type F female.

Data interface connector (P3B)

The Data connector is a 25-pin ‘D’ type female (DB25-F). This connector conforms to
the RS-530 pinout, which allows for connection of different electrical standards,
including RS-422, V.35, and RS-232. A shielded 25-pin ‘D’ type provides a very solid
solution to EMC problems, unlike the sometimes-used V.35 Winchester connector.

It is the responsibility of the user to provide the appropriate cables to
connect to this RS-530 connector.

IMPORTANT
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Overhead connector (P3A)

The Overhead connector is a 25-pin ‘D’ type male (DB25-M). It is used for passing
components of INTELSAT specified overhead frame structures. These include 64 kbps
RS-422 and 1/16 IBS overhead ESC at RS-232. The IDR backward alarm inputs are
found on this connector.

Audio connector (P4A)

The Audio connector is a 9-pin ‘D’ type female (DB9-F). It is used for the two 32 kbps
ADPCM audio inputs and outputs (6002 transformer coupled, balanced signals). These
can be used for both ESC voice circuits in IDR mode, or as the primary data (FAST
option).

External clock connector (J9)

This is a BNC female connector. It is used for operating the buffer with an external
station clock. It requires an RS-422 compatible level, so this unbalanced input should
have a zero volt offset and a swing of at least = 2V into the 120Q termination provided.

IDR alarm connector (P5A)

The Alarms connector is a 15-pin 'D' type female (DB15-F). Four Form C backward
alarm outputs specified by INTELSAT are found on this connector.

External Reference connector (J12)

This 502 BNC female connector provides an external reference input for the Tx and Rx
IF synthesizers, and for the internal transmit clock. The load impedance is 60.4€2, so the
VSWR is less than 1.25:1 at either 502 or 75Q. Input level is 0 dBm minimum to +20
dBm maximum at 1, 2, 5, 10, or 20 MHz. When external reference is enabled, the
internal 10 MHz reference oscillator is phase locked to the external reference input by a
10Hz bandwidth PLL. If no activity is present at the external reference input, the modem
will revert to the internal 10 MHz reference.

Form C Traffic alarm connector (P5B)

The Alarms connector is a 15-pin 'D' type male (DB15-M). This provides the user with
access to the Form-C relay contacts, which indicate the fault status of the unit. These are
typically connected to an external fault monitoring system, often found in satellite earth
stations. In addition, the receive I and Q demodulator samples are provided on this
connector. Connecting these signals to an oscilloscope in X,Y mode will provide the
receive signal constellation diagram, which is a useful diagnostic aid. A pin also is
provided which can mute the transmit carrier. This requires that the pin be shorted to
ground, or a TTL ‘low’, or an RS-232 ‘high’ signal be applied.

As an aid to antenna pointing, or for driving step-track equipment, an analog AGC signal
is provided on Pin 2 of this connector.

4-4
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Balanced G.703 connector Tx/Rx connector (P7)

A 15-pin 'D' type female (DB15-F) for balanced operation at the G.703 data rates of T1
(1.544 Mbps), E1 (2.048 Mbps), or T2 (6.312 Mbps).

Unbalanced G.703 Tx/Rx (J10B and J11B)

Two female BNC 75€ connectors for unbalanced operation at the G.703 data rates of E1
(2.048 Mbps), T2 (6.312 Mbps), or E2 (8448 kbps).

IDI, DDO connectors (J10A and J11A)

Two additional female BNC 75€ connectors for D&I unbalanced operation at the G.703
data rate of E1 (2.048 Mbps). These are the Insert Data In (IDI) and Drop Data Out
(DDO) ports.

Another function of these connectors is for auxiliary G.703 data paths operating at 512,
1024, and 2048 kbps. When these rates are selected, the IDI port is the TX terrestrial
G.703 input and the DDO port is the RX G.703 output.

Remote Control interface connector (P4B)

The Remote Control connector is a 9-pin 'D' type male (DB9-M). Access is provided to
remote control ports of the modem, both RS-232 and RS-485.

Auxiliary Serial connector (P6)

This is an additional RS-232 serial port, which is only used when the modem is part of a
1:1 pair. It uses a USB Type B connector.

Although this port uses a USB connector, the signals are not
USB compatible. DO NOT connect this port to the USB port of
a PC, or other computing device.
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Chapter 5. CONNECTOR
PINOUTS

5.1 Connector Overview

The rear panel connectors (Figure 5-1) provide all necessary external connections
between the modem and other equipment.
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Figure 5-1. CDM-600L Rear Panel

Table 5-1. CDM-600L External Connections

Name Ref Connector Type Function
RXIF J1 BNC RF Input
TXIF J2 BNC RF Output
Aux Serial P6 USB Type B (female) Auxiliary Serial
Overhead P3A 25-pin D (male) Overhead Data
Data Interface P3B 25-pin D (female) Data Input/Output
External Clock J9 BNC Input
Audio P4A 9-pin D (female) Audio Signal Input/Output
Remote Control P4B 9-pin D (male) Remote Interface
IDR Alarm P5A 15-pin D (female) Alarm
Alarms P5B 15-pin D (male) FORM C Alarms
Balanced G.703 P7 15-pin D (female) Balanced G.703 Data
IDI J10A BNC Insert Data In
DDO J11A BNC Drop Data Output
RX Unbalanced J10B BNC Receive G.703 (IDO)
TX Unbalanced J11B BNC Transmit G.703 (DDI)
External Reference J12 BNC External Reference for Modem

Synthesizers

Note: To maintain compliance with the European EMC Directive (EN55022, EN50082-1) properly
shielded cables are required for data /0.

5-2
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5.2 Overhead Interface Connector (P3A)

The overhead interface connector is a 25-pin male D interface located on the rear panel of the

modem. Refer to Table 5-2 for pin assignments.

Table 5-2. Overhead Interface Connector Pin Assignments

Pin # Signal Function Signal Name Direction
14 IDR 64 kbps ESC TX Data + TX-422DAT-B In
2 IDR 64 kbps ESC TX Data - TX-422DAT-A In
12 IDR 64 kHz ESC TX Clock + TX-422CLK-B Out
15 IDR 64 kHz ESC TX Clock - TX-422CLK-A Out
11 IDR 1 kHz TX Octet Clock + TX-OCT-B Out
24 IDR 1 kHz TX Octet Clock - TX-OCT-A Out
16 IDR 64 kbps ESC RX Data + RX-422DAT-B Out
3 IDR 64 kbps ESC RX Data - RX-422DAT-A Out
9 IDR 64 kHz ESC RX Clock + RX-422CLK-B Out
17 IDR 64 kHz ESC RX Clock - RX-422CLK-A Out
19 IDR 1 kHz RX Octet Clock + RX-OCT-B Out
4 IDR 1 kHz RX Octet Clock - RX-OCT-A Out
20 Balanced Ext. Ref. Clock + EXT-CLK-B In
23 Balanced Ext. Ref. Clock - EXT-CLK-A In
13 IBS ESC RS232 TX Data TX-232-DATA In
22 IBS ESC RS232 TX Clock TX-232-CLK Out
8 IBS ESC RS232 RX Data RX-232-DATA Out
10 IBS ESC RS232 RX Clock RX-232-CLK Out
5 IBS TX High-Rate ESC Data TX-ASYNC In
6 IBS RX High-Rate ESC Data RX-ASYNC Out
1 IDR Back Alarm 1 H/W input BW-IN1 In
18 IDR Back Alarm 2 H/W input BW-IN2 In
21 IDR Back Alarm 3 H/W input BW-IN3 In
25 IDR Back Alarm 4 H/W input BW-IN4 In
7 Signal Ground Ground -
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5.3 Data Interface Connector (P3B)

The Data Interface connector, a 25-pin D type female, conducts data input and output

signals to and from the modem, and connects to customer’s terrestrial equipment,

breakout panel, or protection switch. Refer to Table 5-3 for pin assignments.

Table 5-3. Data Interface Connector Pin Assignments
G ic Si I RS-422
Pin # eneric Signa Direction RS- 530 V.35 RS-232 | Circuit#
Description
LVDS
2 TX Data A DTE to Modem SD A SD A BA 103
14 TX Data B DTE to Modem SD B SD B - 103
24 TX Clock A DTE to Modem TTA SCTE A DA 113
11 TX Clock B DTE to Modem TTB SCTEB - 113
15 INT TX Clock A Modem to DTE STA SCTA DB 114
12 INT TX Clock B Modem to DTE STB SCTB - 114
3 RX Data A Modem to DTE RD A RD A BB 104
16 RX Data B Modem to DTE RD B RD B - 104
17 RX Clock A Modem to DTE RT A SCRA DD 115
9 RX Clock B Modem to DTE RTB SCR B - 115
8 Receiver Ready A Modem to DTE RR A RLSD * CF 109
10 Receiver Ready B Modem to DTE RR B - - 109
23 External Carrier Off DTE to Modem - - - -
(RS-232 “1"or TTL
‘low’ )
7 Signal Ground - SG SG AB 102
1 Shield - Shield FG AN 101
Notes

Receiver Ready is an RS-232 -level control signal on a V.35 interface

2. DO NOT connect signals to pins which are not shown - these pins are reserved for use by the redundancy

system

3. ‘B’ signal lines are not used for RS-232 applications
4. For X.21 operation, use the RS-422 pins, but ignore RX Clock if the Modem is DTE, and ignore TX clocks

if the Modem is DCE

5. For IDR operation using G.703, this primary interface becomes the 8 kbps RS-422 overhead channel.

5-4
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54 Audio Interface Connector (P4A)

The Audio interface connection is a 9-pin female D connector located on the rear panel of
the modem. Refer to Table 5-4 for pin assignments.

Table 5-4. Audio Interface Connector Pin Assignments

Pin # Signal Function Direction
1 TX Audio 1 + In
6 TX Audio 1 - In
2 RX Audio 1 + Out
7 RX Audio 1 - Out
8 TX Audio 2 + In
4 TX Audio 2 - In
9 RX Audio 2 + Out
5 RX Audio 2 - Out
3 Common
5.5 Remote Control Interface Connector (P4B)

The remote control interface connection is a 9-pin male connector located on the rear
panel of the modem. Refer to Table 5-5 for pin assignments.

The remote control port is intended for connection to an M&C computer, or terminal device.
This interface is user selectable for either RS-232 or RS-485 .

Table 5-5. Remote Control Interface Connector Pin Assignments

Pin # Description Direction
1 Ground
2 RS-232 TX Data Out
3 RS-232 RX Data In
4 Reserved - do not connect to this pin
5 Ground
6 RS-485 RXDataB * In
7 RS-485 RX DataA * In
8 RS-485 TX Data B Out
9 RS-485 TX Data A Out

* Use for 2-wire RS-485 operation
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5.6 IDR Backward Alarms Connector (P5A)

The IDR Alarm interface connection is a 15-pin female connector located on the rear
panel of the modem. Refer to Table 5-6 for pin assignmernts.

Table 5-6. IDR Alarm Interface Connector Pin Assignments

Pin # Signal Function Name
2 Backward Alarm 1 is active BA-1-NO
9 BA-1-COM
1 Backward Alarm 1 is not active BA-1-NC
10 TBD MON-A
4 Backward Alarm 2 is active BA-2-NO
11 BA-2-COM
3 Backward Alarm 2 is not active BA-2-NC
6 Backward Alarm 3 is active BA-3-NO
13 BA-3-COM
5 Backward Alarm 3 is not active BA-3-NC
14 TBD MON-B
8 Backward Alarm 4 is active BA-4-NO
15 BA-4-COM
7 Backward Alarm 4 is not active BA-4-NC
12 Ground GND

5.7 Auxiliary Serial Connector (P6)

Provides an RS-232 serial link between the modem and the CRS-150 1:1 Redundancy
Switch.

Table 5-7. Auxiliary Serial Connector (USB Type B Socket)

Pin # Description Direction
1,4 Ground
2 RS-232 TX Data Out
3 RS-232 RX Data In

A Although this port uses a USB connector, the signals are not
Iy USB compatible. DO NOT connect this port to the USB port of
a PC, or other computing device.
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5.8 Balanced G.703 Interface Connector (P7)

The Balanced G.703 connection is a 15-pin female connector located on the rear panel of

the modem. Refer to Table 5-8 for pin assignments.

Table 5-8. Balanced G.703 Interface Connector Pin Assignments

Pin # Signal Function Name Direction
1* Drop Data Input ( -) DDI- In
9* Drop Data Input (+) DDI+ In
2 Ground GND
10 Not Used
3* Insert Data Output ( -) IDO- Out
11* Insert Data Output (+) IDO+ Out
4 Ground GND
12 Drop Data Output (- ) DDO- Out
5 Drop Data Output (+) DDO+ Out
13 Insert Data Input ( -) IDI- In
6 Insert Data Input (+) IDI+ In
14 Not Used
7 Not Used
15 Not Used
8 Not Used

* Use for all non-Drop and Insert and T2/E2 balanced applications.

5.9 BNC Connectors

The BNC connector located on the rear panel of the modem. Refer to Table 5-9 for pin

assignments.

Table 5-9. BNC Connectors

BNC Connector Reference Description Direction
RX-IF J1 RX-IF signals In
TX-IF J2 TX-IF signals Out
EXT CLK J9 External Clock Input In
IDI J10A Insert Data Input In
DDO J11A Drop Data Output Out
RX (IDO) J10B RX G.703 (Unbalanced) Out
TX(IDI) J11B TX G.703 (Unbalanced) In
EXT REF J12 External Synthesizer In

Reference Input
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5.10 Unit Alarms (P5B)

Unit alarms are provided on a 15-pin male connector located on the rear panel of the

modem. Refer to Table 5-10 for pin assignments.

Table 5-10. Alarm Interface Connector Pin Assignments

Pin # Signal Function Name
8 RX Traffic (De-energized, Faulted) RX-NC
15 RX Traffic (Energized, No Fault) RX-NO
7 RX Traffic RX-COM
14 TX Traffic (De-energized, Faulted) TX-NC
6 TX Traffic (Energized, No Fault) TX-NO
13 TX Traffic TX-COM
5 Unit Fault (De-energized, Faulted) UNIT-NC
12 Unit Fault (Energized, No Fault) UNIT-NO
4 Unit Fault UNIT-COM
11 RX | Channel (Constellation monitor) RX-I
3 RX Q Channel(Constellation monitor) RX-Q
10 No Connection N/C
2 AGC Voltage (Rx signal level, 0 to 2.5 volts) AGC
9 EXT Carrier OFF EXT-OFF
1 Ground GND

5.11 AC Power Connector Option

A standard, detachable, non-locking, 3-prong power cord (IEC plug) supplies the
Alternating Current (AC) power to the modem. Observe the following:

AC Power Specifications

Input Power

290W maximum, 55W typical without BUC power supply.

Input Voltage

100 - 240 volts AC, +6%/-10% - autosensing
(total absolute max. range is 90 - 254 volts AC)

Connector Type

IEC

Fuse Protection

3.15A Slow-blow

Line and neutral fusing
20 mm type fuses




CDM-600L Satellite Modem
Connector Pinouts

Revision 2
MN/CDM600L.IOM

5.12 DC Power Connector Option

A detachable, locking, 2-prong power cord supplies the Direct Current (DC) power to the
modem. Observe the following:

DC Power Specifications

Input Power

250W maximum, 55W typical without BUC power supply.

Input Voltage

38-60 volts DC

Connector Type

Molex 03-12-1026 with 08-12-1222 terminals

Fuse Protection

T3.15A Slow-blow without internal BUC power supply
8.0A Slow-blow with internal BUC power supply
Positive and negative fusing

20 mm type fuses

513 Ground Connector

A #10-32 stud on the rear panel of the modem is used for connecting a common chassis
ground among equipment.

Note: The AC power connector provides the safety ground.
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NOTES:
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Chapter 6. FRONT PANEL
OPERATION

6.1 Description
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Figure 6-1. Front Panel View

The user can fully control and monitor the operation of the CDM-600L from the front
panel, using the keypad and display. Nested menus are used, which display all available
options, and prompt the user to carry out a required action.

The display has two lines each of 40 characters. On most menu screens, the user will
observe a flashing solid block cursor, which blinks at a once-per-second rate. This
indicates the currently selected item, digit, or field. Where this solid block cursor would
obscure the item being edited (for example, a numeric field) the cursor will automatically
change to an underline cursor.
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If the user were to display the same screen for weeks at a time, the display could become
‘burnt’ with this image. To prevent this, the unit has a ‘screen saver’ feature which will
activate after 1 hour. The top line of the display will show the Circuit ID (which can be
entered by the user) and the bottom line will show the circuit Eb/No value (if the demod is
locked) followed by ‘Press any key....”. The message moves from right to left across the
screen, then wraps around. Pressing any key will restore the previous screen.

The behavior of the front panel LEDs is described below in Table 6-1.

Table 6-1. Front Panel LED Indicators

LED Color Condition
Unit Red A Unit Fault exists (Example: PSU fault)
Status Orange No Unit Faults, but a Traffic Fault exists
Green No Unit Faults, or Traffic Faults
Green No Tx Traffic Faults
On/Off once per second. The carrier-on delay is active. Refer to ODU, BUC, Config
Transmit Flashing menu for setting countdown seconds remaining. It also is indicated via the Remote
Traffic Command: TXO?; response: TXO=4, which means, OFF due to BUC carrier-on-
delay.
Off A Tx Traffic fault exists OR the Tx Carrier is in OFF state
Receive Green No Rx Traffic Faults (demod and Viterbi decoder are locked, everything is OK)
Traffic Off An Rx Traffic fault exists (the demod may still be OK)
Green The Unit is On Line, and carrying traffic
On line Off The Unit is Off Line (standby) - forced by externally connected 1:1 or 1:N
redundancy system
Orange Thgre isa Stored Eventin the qu, which can be viewed from the front panel, or
Stored Event retrieved via the remote control interface
Off There are no Stored Events
Orange The Unit is in Remote Mode - local monitoring is possible, but no local control
Remote Off The Unit is in Local Mode - remote monitoring is possible, but no remote control
Orange Framing on, EDMAC on, and unit defined as Slave - local monitoring is possible,
EDMAC Mode but no local control
Off Either no EDMAC, EDMAC Master, or Transparent mode is selected
Orange A Test Mode is selected (Example: IF Loopback)
Test Mode Off There is no Test Mode currently selected

In general, the Alarm relay state will reflect the state of the Front Panel LEDs. For instance,

if the Unit Status LED is red, the Unit Alarm relay will be active, etc. The one exception is

the Transmit Traffic relay. This will only be activated if a Transmit Traffic Fault exists — it
IMPORTANT  does not reflect the state of the Tx carrier.
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Figure 6-2. Keypad

H B

The function of these keys is as follows:

ENTER This key is used to select a displayed function or to execute a modem configuration change.

CLEAR This key is used to back out of a selection or to cancel a configuration change which has not
been executed using [ENTER]. Pressing [CLEAR] generally returns the display to the previous
selection.

Left, Right These arrows are used to move to the next selection or to move the cursor functions. At times,

[«], [>] they may also used to move from one section to another.

Up, Down These arrows are used primarily to change configuration data (numbers). At times, they may

™, [ also be used to move from one section to another.

The keypad has an auto-repeat feature. If a key is held down for more than 1 second, the
key action will repeat, automatically, at the rate of 15 keystrokes per second. This is

particularly useful when editing numeric fields, with many digits, such as frequency or data
IMPORTANT  rate.
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SELECT
CONFIGURE ——— CONFIGURE .
;\FFSOTRMW— CONFIGURE ALL »  CONFIGURE ALL
CONFIGURE MODE |_> (COMPLETE CONFIGURATION)
MONITOR CONFIGURE TRANSMIT CONFIGURE MODE
STORE/LOAD CONFIGURE RECEIVE TX-MODE AND INTERFACE
gEIHTY _— CONFIGURE CLOCKS RX MODE AND INTERFACE
PasT T DROP AND INSERT CONFIGURE TRANSMIT
REFERENCE TRANSMIT IF —  FREQ. ON/OFF, TSI
EDMAC POWER— MANUAL/AUPC — AUPC OPTIONS
misc ENCODER
REMOTE MODULATION —p MOD TYPE, FEC RATE
ALARM MASKS DATA — 3 DATARATE, DATA SENSE INVERT
STATISTICS SCRAMBLER
lp TEST —> CONFIGURE RECEIVE
NORMAL RECEIVE IF —  FREQ. ACQ SWEEP, RSI
TRANSMIT CW DECODER
TRANSMIT ALT 1.0 DEMOD ——3 DEMOD TYPE, FEC RATE
IF LOOPBACK DATA ——p DATARATE, DATA SENSE INVERT
DIGITAL LOOPBACK DESCRAMBLER
/O LOOPBACK EB/NO ALARM THRESHOLD
RF LOOPBACK L——>  CONFIGURE CLOCKS
TRANSMIT CLOCK
L3 INFORMATION RECEIVE CLOCK/BUFFER
ALL EXTERNAL REFERENCE
CIRCUIT ID
MODE L CONFIGURE DROP AND INSERT
TRANSMIT DROP TYPE, CHANNEL/TIMESLOTS
RECEIVE INSERT TYPE, CHANNEL/TIMESLOTS
CLOCKS LOOP
EDMAC L » REFERENCE CLOCK—J) INTERNAL, EXTERNAL
DROP 1,2,5,10 or 20 MHz
INSERT ——————> EDMAC
REMOTE CONTROL EDMAC MODE
ALARM MASK EDMAC ADDRESS
MISCELLANEOUS ———— > wmisc
ADPCM AUDIO VOLUME
L—> MONITOR IDR ESC TYPE
§'¥§ :ésgﬂ/gms G.703 LINE CODE
STamemcs » REMOTE CONTROL
RX PARAMETERS LoeA
AUPC PARAMETERS —] REMOTE —— BAUD RATE, INTERFACE, ADDRESS
LNB _
BUC L ALARMMASK
AIS
BUFFER
L——> STORE/LOAD RX IF
STORE SATELLITE ALARM
LOAD TERRESTRIAL ALARM
e
UTILITY L » STATISTICS
CLOCK LOGGING INTERVAL
BRIGHTNESS
LAMP TEST »  LIVE ALARMS UNIT, RECEIVE, TRANSMIT, NETWORK
1:1 SWITCH »  STORED EVENTS VIEW, CLEAR ALL
CIRCUIT ID »  STATISTICS VIEW, CLEAR ALL
»  RX PARAMETERS Eb/No=12.6 dB dF=+11.7kHz
L > o BER =1.2E-4 BUFFER=54% RX-LEVEL=-55dBm
BUC-FSK »  AUPC PARAMETERS REMOTE Eb/No, TX PWR INCREASE
BUC-CONFIG » BUC-FSK FSK LINK, TX OUTPUT, LEVELING, ADDRESS
BUC-LO _l » BUC-CONFIG PWR, 10MHz, ALARM CIRCUITS, PWR-UP DELAY
LNB-CONFIG —l » BUC-LO LO FREQ. MIX
'-NB"-O—l » LNB-CONFIG VOLTAGE, PWR, 10MHz, ALARM LIMIT
» LNB-LOLO FREQ. MIX

———» FAST

Figure 6-3. CDM-600L Menu Trees
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6.2 Opening Screen

This screen is displayed whenever power is first applied to the unit:

COMTECH CDM-600L OPEN NETWORK MODEM
TURBO: TPC/LDPC S/W VER 1.3.0

The bottom line displays which Turbo codec (if any) is installed, and the internal software
version. Press any key to go to the Main Menu screen.

6.3 Main Menu

SELECT: CONFIGURATION TEST INFORMATION
MONITOR STORE/LOAD UTILITY ODU FAST

The following choices are presented:

CONFIGURATION Permits the user to fully configure the modem.

TEST Permits the user to configure the modem into one of several Test
modes.

INFORMATION Permits the user to view information on the modem, without having

to go into the Configuration screens.

MONITOR Permits the user to monitor the current status of the modem and
view the log of stored events for the modem.

STORE/LOAD Permits the user to store and retrieve up to 10 different modem
configurations.
UTILITY Permits the user to perform miscellaneous functions, such as

setting the Real-Time Clock, adjusting the display brightness, etc.

OoDU Permits the user to control the ODU, FSK, LNB, and BUC settings.

FAST Permits the user to configure different options, for extended data

(Fully Accessible System rates, interfaces, etc. Contact the factory for details.

Topology)

The actual choices displayed in the sub-menus may vary according to
which FAST options have been enabled. Where a FAST option affects a
menu, this is shown in the descriptive text.

IMPORTANT
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6.3.1 CONFIG

CONFIG:

ALL MODE TX RX CLOCKS D&I

FREQ-REF EDMAC MISC REMOTE MASK STATS

The sub-branches available are:

ALL

MODE

TX
(Transmit)

RX
(Receive)

CLOCKS

D&l
FREQ-REFerence

EDMAC
MISC

REMOTE
(Remote Control)

MASK

STATS
(Statistics)

Permits the user to completely configure the unit, being prompted, step
by step, to make choices, or edit data. This is highly recommended for
new users, as it will clearly lead the user through all the configuration
parameters.

Permits the user to select Frame Type and Interface Type for TX and
RX.

Permits the user to define, on a parameter-by-parameter basis, the TX
configuration of the unit. These menu sub-branches would be used if the
user wished to change, for example, just the TX Frequency.

Permits the user to define, on a parameter-by-parameter basis, the RX
configuration of the unit. These menu sub-branches would be used if the
user wished to change, for example, just the RX data rate.

Permits the user to select TX-Clocking, RX-Buffer/Clock, or External
Clock.
Permits the user to select Drop or Insert options.

Permits the user to select a Reference Clock, either Internal 10 MHz
Reference or an External Reference of 1, 2, 5, 10, or 20 MHz.

Permits the user to select EDMAC options.
Permits the user to select, view, or change various other parameters.

Permits the user to define whether the unit is being controlled locally, or
remotely, and to configure the Remote Control parameters: baud rate,
I/0 format, address.

Permits the user to activate or MASK an alarm condition.

Permits the user to enable and configure the logging of various statistics,
including Eb/No and AUPC parameters

The modem may be monitored over the remote control bus at any time.
When in Local mode, however, configuration parameters may only be
changed through the front panel. Conversely, when in Remote mode, the

IMPORTANT

unit may be monitored from the front panel, but configuration parameters

may only be changed via the remote control bus.
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6.3.1.1

CONFIG: ALL

ALL = START
(STOP, START)

Use the [T] and [{] arrow keys to select START or STOP, then press ENTER. The user
may then configure the unit, in a step-by-step process by viewing each menu in succession.
Use the [«—] [—] [T] and [] arrow keys to select and edit the various parameters. Press
ENTER to continue through all the configuration. Press CLEAR to discontinue, which
then returns the user to this menu. Select STOP then ENTER to exit to the main menu.

6.3.1.2

IMPORTANT

CONFIG: MODE

The MODE is a key parameter when configuring the modem. To simplify the menu choices,
the user must first determine the INTERFACE and FRAMING type for both Transmit and
Receive. Once these have been selected, the user is only presented with menu choices
that are applicable to those particular modes.

Examples:

If a G.703 interface is selected, the data rate menu will be restricted to only the
appropriate G.703 rates.

If an IDR framing mode is selected, the data rate choices will be limited to only those
rates specified by IESS-308.

MODE: TX=RS422:NONE RX=RS422 :NONE
(RS422 V35 RS232 G703B G703U AUDIO LVDS)

Select TX and RX interface type and framing of the unit, using the [«] [—] [T][{] arrow
keys, then press ENTER.

The first parameter is the Interface type. The options are:
RS-422 (data rates up to 10 Mbps)

V35 (data rates up to 10 Mbps)

RS-232 (synchronous, data rates up to 300 kbps)
G703B (balanced)

G703U (unbalanced)

Audio (FAST option)

LVDS (data rates up to 20 Mbps)
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The AUDIO choice permits the user to carry 2 x 32 kbps ADPCM audio as the primary
data. This interface type forces IBS or EDMAC as the available framing types.

The second option is the Framing type.

The TX options are:

NONE

IBS (FAST option)

IDR (FAST option)

DROP (FAST option)

EDMAC

D&l ++ (FAST option) (Version 1.2.0 and greater)
ESC++ (Version 1.3.0 and greater)

The RX options are:

NONE

IBS (FAST option)

IDR (FAST option)

INSERT (FAST option)

EDMAC

D&l ++ (FAST option) (Version 1.2.0 and greater)
ESC++ (Version 1.3.0 and greater)

6.3.1.3

CONFIG: TX

TX-IF: POWER ENCODER MOD DATA SCRAMBLER
DATA=00064.000kbps SYMBOL=00064.000ksym

Select the parameters on the top line to be edited using the [«] [—] arrow keys.
Observe the Data/Symbol rates on the bottom line.
Press ENTER.

CONFIG: TX: TX-IF

TX-IF: CARRIER = ON (ON,OFF, RTI)
TX FREQ=1200.0000MHz SPECTRUM INVERT=OFF

Three TX settings can be set from this menu. Select the parameter to edit using the [«]
[—] arrow keys.

The options for the TX carrier are shown in parentheses. To change the setting use the [T]
[1] arrow keys. Select either ON, OFF, or RTI, then press ENTER.
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RTI means RECEIVE/TRANSMIT INHIBIT. When selected, it will
IMPORTANT prevent the TX carrier from being transmitted, until the demodulator is
locked.

To avoid the TX Carrier from being turned off when the demodulator loses lock for a very
short period of time, the demodulator must be unlocked continuously for a period of 10
seconds before the transmit carrier is inhibited. This time interval is fixed and the user
cannot change it.

Having this feature enabled does not affect the internal IF loopback
feature. But, be aware that if an external IF loopback is attempted

IMPORTANT (connecting an external cable from the Tx IF output to the Rx IF input),
then this will not work! (The Tx carrier cannot turn on until the demod is
locked, and the demod cannot lock, because the Tx output is off. The net
result is that the demod will not lock, and the Tx carrier will not turn on.
USE THE RTI FEATURE WITH EXTREME CARE!

Select each digit of the Tx frequency to be edited using the [<—] [—] arrow keys. Edit the
value of the digit using the [T] [{] arrow keys. When editing is complete, press ENTER.
Note that the range is from 950 to 1950 MHz.

SPECTRUM INVERT should normally be in the OFF position. When in the ON
position, for all FEC types except BPSK, the Tx spectrum is inverted (which is the same as
reversing the direction of phase rotation in the modulator). In BPSK, the time-order of bits

out of the FEC encoder is reversed, to make the modem compatible with certain other
manufacturer’s modems.

CONFIG: TX: POWER

OUTPUT POWER: MODE= MANUAL (MANUAL,AUPC)
OUTPUT POWER LEVEL = -10.0 dBm

If in Manual, and BUC Leveling is Off, select the parameter to edit using the [«] [—]
arrow keys.

Edit the output level mode, either MANUAL or AUPC, using the [T] ] arrow keys.

Select each digit of the TX Power Level using the [«] [—] arrow keys. Edit the value of
the digit using the [T][{] arrow keys. When editing is complete, press ENTER.

If AUPC mode is selected, the lower line changes:

Note: EDMAC, ESC++ or D&I++ framing must be enabled for AUPC to function.

OUTPUT POWER: MODE = AUPC (MANUAL,AUPC)
TARGET - EbNo/RANGE ALARM/ACTION

6-9
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Use the [«] [—] arrow keys to select either TARGET-EbNo/RANGE or ALARM
ACTION, then press ENTER

If TARGET-EbNo/RANGE is selected, the following menu will be displayed:

MINIMUM EbNo OF REMOTE MODEM = 5.0dB
MAXTIMUM PERMITTED POWER INCREASE = 9dB

Edit Procedures:

e Edit the target Eb/No of the remote modem. The default value is 3.0 dB, and upper
limit is 9.9 dB.

¢ Edit the maximum permitted increase in power level when in AUPC mode. The
default value is 1dB, and upper limit is 9 dB.

e Press ENTER.

If ALARM ACTION is selected, the following menu will be displayed:

MAX TX PWR ACTION = NONE (NONE, TX-ALM)
REM DEMOD UNLOCK ACT = NOM-PWR (NOM, MAX)

Select the action that will occur if the AUPC causes the maximum output power level to be
reached, either NONE or Tx ALARM.

Select the action that will occur if the remote demod is unlocked. The choices are: NOM-
PWR (Nominal Power), where the output level will revert to the nominal power level set
under MANUAL, or MAX-PWR, (Maximum Power), where the ouput level will change to
the maximum permitted.

Press ENTER.

CONFIG: TX: ENCODER

ENCODER = TPC (NONE,VIT,SEQ,TCM,TPC,LDPC)
REED-SOLOMON= OFF (ON, OFF)

Select the parameter to edit using the [<] [—] arrow keys. The Encoder options are shown
in the parentheses. Select using the [T] [{] arrow keys, then press ENTER. The choices
are:

e Viterbi
e Sequential
e Trellis Coded Modulation — 8-PSK Rate 2/3 only (FAST option)

6-10
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TPC (Turbo) (Hardware option) *
None (uncoded)
LDPC (Hardware option). **

* This coding option is only shown when a Turbo codec is installed.
** This coding option is only shown when a TPC/LDPC codec is installed.

Select ON or OFF for Reed-Solomon using the [T] [{] arrow keys, then press ENTER. If
Reed-Solomon is ON, proceed to the next menu.

If NONE is selected, the bottom line of the display will change from the Reed-Solomon
selection to the Differential Encoding selection, as shown below:

ENCODER= NONE (NONE, VIT, SEQ, TCM, TPC, LDPC)
DIFF-ENCODER= OFF (ON,OFF)

If the user selects Differential Encoding = OFF, there is no way for the
modem to resolve the phase ambiguities associated with PSK

IMPORTANT modulations. For BPSK there is a 1 in 2 chance that the polarity of the

data will be correct. In QPSK there is a 1 in 4 chance that the data will
be correct.

CONFIG: TX: ENCODER: REED-SOLOMON

REED-SOLOMON ENCODING = ON(200/180)

Use the [T] [{] arrow keys to select one of the listed parameters, and press ENTER.
Selections depend on the Framing mode. Possible selections include:

IESS-310 (219/201), open or closed network

IBS (126/112), open or closed network

EDMAC (200/180), closed network

IDR (225/205), open network

IDR (194/178), open network

UNFRAMED (220/200), closed network

LEGACY COMTECH EF DATA (225,205, with V.35 scrambling), closed network

CONFIG: TX: MODULATION

MODULATION = QPSK (B,Q,0Q,8-PSK,16QAM)
FEC RATE = 1/2 (1/2,3/4,7/8)
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Select one of the parameters using the [«<—] [—] arrow keys, and then edit using the [T] [{]
arrow keys. Edit the Modulation type and the FEC rate.

The Modulation Type and FEC rate choices are dictated by the Encoder type:

No Encoder: BPSK Fixed at 1/1
QPSK, OQPSK Fixed at 1/1

Non-Turbo Encoder: BPSK Fixed at Rate 1/2
TCM 8-PSK Fixed at Rate 2/3 (FAST option)
QPSK, OQPSK 1/2, 3/4 or 7/8
16-QAM 3/40r7/8 (FAST option)
Turbo (with the 5Mbps BPSK 5/16 or 21/44
Codec installed): QPSK, OQPSK Fixed at 3/4
8-PSK, 16-QAM Fixed at 3/4 (FAST option)
Turbo (with the 20Mbps BPSK 5/16 or 21/44
Codec installed, or the QPSK, OQPSK 1/2, 3/4,7/8 and 0.95
TPC/LDPC Codec 8-PSK 3/4,7/8 and 0.95 (FAST option)
installed): 16-QAM 3/4 and 7/8 (FAST option)
LDPC (with the BPSK 1/2
TPC/LDPC Codec QPSK, OQPSK 1/2, 2/3, 3/4
installed): 8-PSK, 8-QAM  3/4,7/8 (FAST option)
16-QAM 3/4 (FAST option)

The following window will appear if the TPC/LDPC Codec is installed:

MODULATION= QPSK (B,Q,0Q,8-PSK,16Q, 8QAM)
FEC RATE = 1/2 (1/2,3/4,7/8)

CONFIG: TX: DATA

TRANSMIT DATA RATE =00064.000 kbps
DATA INVERT = OFF (ON,OFF)

The top line permits the data rate to be edited. Select the digit of Transmit Data Rate to be
edited using the [«] [—] arrow keys.

The value of the digit is changed using the [T] [{] arrow keys. Press ENTER.

NOTE: The minimum and maximum data rates are dependent on Modulation type and
FEC encoder Rate. If the user changes the Modulation or FEC, and the data rate becomes
invalid, the Data Rate will be adjusted automatically. The upper range of data rate will be
dictated by the FAST option installed.
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When Drop Framing or the G.703 interface type is used the [T] [{] arrow keys will scroll
through the available data rates. If in Drop Mode and the data rate is edited to 1920 kbps, a
comment is shown to indicate that E1 fixed channel mode will be implemented.

When G.703 is used and the Modem is Hardware Revision 2.0 or higher, three auxiliary
rates will also be available (512, 1024 and 2048 kbps) indicated by the word AUX
appearing to the right of the decimal place. (For example, 00512.AUX kbps).

Refer to Section 4.3 IDI/DDO connectors for additional information about how to connect
the cables for the AUX data rates.

The bottom line permits the user to select the data inversion feature (added for
compatibility with certain older equipment). Select either ON or OFF, using the [T][{]
arrow keys, then press ENTER.

CONFIG: TX: SCRAMBLER

TX SCRAMBLER = NORMAL (NORMAL, OFF)
ENCODER SCRAMBLER

Select either ON or OFF, using the [T] [{] arrow keys, then press ENTER.

The choice of scrambler is selected automatically, and will be depend on the exact
operating mode. For example, if no framing is being used, the ITU V.35 scrambler
(Intelsat variant) will be used. If IBS framing is selected, the IESS-309 scrambler will be
used, etc. If Turbo encoding is used, a second scrambler is available: IESS-315 V.35
instead of the TPC scrambler:

TX SCRAMBLER = IESS (NORMAL, IESS, OFF)
IESS-315 V.35 SCRAMBLER

If LDPC encoding is selected the standard ITU V.35 scrambler will be used.

6.3.1.4

CONFIG: RX

RX-IF DECODER DEMOD DATA DESCRAM EbNo
DATA=00064.000kbps SYMBOL=00064.000ksym

The sub-branches available are:
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CONFIG: RX: RX-IF

ACQUISITION SWEEP RANGE = +/- 10 kHz
RX FREQ=1200.0000MHz SPECTRUM INVERT=OFF

Edit the Acquisition Sweep Range of the demodulator. The value of the digit is changed
using the [T1[4] arrow keys. Press ENTER.

The value entered determines the amount of frequency uncertainty the demodulator will
sweep over in order to find and lock to an incoming carrier. When operating at low bit
rates, large values of sweep range (compared to the data rate) will cause excessively long
acquisition times. For example: selecting £ 32 kHz with a data rate of 2.4 kbps, BPSK,
will result in an average acquisition time of around 3 minutes.

Edit the Receive Frequency (RX FREQ) of the demodulator. Select the digit to be edited
using the [«] [—] arrow keys. The value of the digit is changed using the [T] [{] arrow
keys. Press ENTER. Note that the range is from 950 to 1950 MHz.

SPECTRUM INVERT should normally be in the OFF position. When in the ON position,
the receive spectrum is inverted (which is the same as reversing the direction of phase
rotation in the demodulator). Note that in BPSK mode, the demodulator will automatically
synchronize to either the normal time-ordering of bits FEC codeword pairs, or the inverted
ordering used by certain other manufacturers.

CONFIG: RX: DECODER

DECODER= VIT (NONE,VIT,SEQ,TCM,TPC,LDPC)
REED-SOLOMON = OFF (ON, OFF)

Select the parameter to edit using the [«] [—] arrow keys.

The Decoder options are shown in the parentheses. Select using the [T] [{] arrow keys,
then press ENTER. The choices are:

Viterbi

Sequential

Trellis Coded Modulation - 8-PSK Rate 2/3 only (FAST option)
TPC (Turbo) (Hardware option) *

None (uncoded)

LDPC (Hardware option). **

* This coding option is only shown when a Turbo codec is installed.
** This coding option is only shown when a TPC/LDPC codec is installed.
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Select ON or OFF for Reed-Solomon using the [T] [{] arrow keys, then press ENTER. If
Reed-Solomon is ON, proceed to the next menu. If NONE is selected, the bottom line of
the display will change from the R-S selection to the Differential Encoding selection, as
shown below:

DECODER= NONE (NONE, VIT, SEQ, TCM, TPC, LDPC)
DIFF-DECODER= OFF (ON, OFF)

If the user selects Differential Decoding = OFF, there is no way for the
modem to resolve the phase ambiguities associated with PSK

IMPORTANT modulations. For BPSK, there is a 1 in 2 chance that the polarity of the
data will be correct. In QPSK, there is a 1 in 4 chance that the data will
be correct.

CONFIG: RX: DECODER: REED-SOLOMON

REED-SOLOMON DECODING = ON(200/180)

Use the [T] [{] arrow keys to select one of the listed parameters, and press ENTER.
Selections depend on the Framing mode. Possible selections include:

IESS-310 (219/201), open or closed network

IBS (126/112), open or closed network

EDMAC (200/180), closed network

IDR (225/205), open network

IDR (194/178), open network

UNFRAMED (220/200), closed network

LEGACY COMTECH EF DATA (225,205, with V.35 scrambling), closed network

CONFIG: RX: DEMODULATION

DEMODULATION=QPSK (B, Q,0Q, 8-PSK, 16QAM)
FEC RATE = 1/2 (1/2,3/4,7/8)

Select one of the parameters using the [<—] [—] arrow keys, and then edit using the M
arrow keys. Edit the Modulation type and the FEC rate.
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The Demodulation Type FEC Rate choices are dictated by the Decoder type:

No Decoder: BPSK Fixed at 1/1
QPSK, OQPSK Fixed at 1/1

Non-Turbo Decoder: BPSK Fixed at Rate 1/2
TCM 8-PSK Fixed at Rate 2/3 (FAST option)
QPSK, OQPSK  1/2, 3/4, or 7/8
16-QAM 3/4 0r7/8 (FAST option)
Turbo (with the 5Mbps BPSK 5/16 or 21/44
Codec installed): QPSK, OQPSK Fixed at 3/4
8-PSK, or 16-QAM (FAST option)
Turbo (with the 20Mbps BPSK 5/16 or 21/44
Codec installed, or the QPSK, OQPSK 1/2, 3/4, 7/8 and 0.95
TPC/LDPC Codec installed): g.psk 3/4, 7/8 and 0.95 (FAST option)
16-QAM 3/4 and 7/8 (FAST option)
LDPC (with the TPC/LDPC  BPSK 1/2
Codec installed): QPSK, OQPSK 1/2, 2/3, 3/4
8-PSK, 8-QAM  3/4, 7/8 (FAST option)
16-QAM 3/4 (FAST option)

The following window will appear if the TPC/LDPC Codec is installed:

DEMODULATION=QPSK (B,Q,0Q,8-PSK,16Q, 8QAM)
FEC RATE = 1/2 (1/2,3/4,7/8)

CONFIG: RX: DATA

RECEIVE DATA RATE = 00064.000 kbps
DATA INVERT = OFF (ON, OFF)

The top line permits the data rate to be edited Select the digit of the Receive Data Rate
using the [«] [—] arrow keys. Edit the value of the digit using the [T] [{] arrow keys.
Press ENTER.

NOTE: The minimum and maximum data rates are dependent on Demodulation type and
FEC decoder Rate. If the user changes the Modulation or FEC, and the data rate becomes

invalid, the Data Rate will be adjusted automatically. The upper range of data rate will be
dictated by the FAST option installed.

When Insert Framing or the G.703 interface type is used the [T] [{]arrow keys will scroll
through the available data rates. If in Drop Mode and the data rate is edited to 1920 kbps,
a comment is shown to indicate that E1 fixed channel mode will be implemented. The
bottom line permits the user to select the data inversion feature (added for compatibility
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with certain older equipment). Select either ON or OFF, using the [T][{] arrow keys, then
press ENTER.

When G.703 is used and the Modem is Hardware Revision 2.0 or higher, three auxiliary
rates will also be available (512, 1024 and 2048 kbps) indicated by the word AUX
appearing to the right of the decimal place. (For example, 00512.AUX kbps).

Refer to Section 4.3 IDI/DDO connectors for additional information about how to connect
the cables for the new AUX data rates.

The bottom line permits the user to select the data inversion feature (added for

compatibility with certain older equipment). Select either ON or OFF, using the [T][{]
arrow keys, then press ENTER.

CONFIG: RX: DESCRAMBLER

RX DESCRAMBLER = NORMAL (NORMAL, OFF)
DECODER DESCRAMBLER

Select either ON or OFF, using the [T] [{] arrow keys, then press ENTER.

The choice of descrambler is selected automatically, and will be depend on the exact
operating mode. For example, if no framing is being used, the ITU V.35 descrambler
(Intelsat variant) will be used. If IBS framing is selected, the IESS-309 descrambler will be

used. If Turbo decoding is used, a second descrambler is also available: IESS-315 V.35
instead of the normal TPC descrambler:

RX DESCRAMBLER = IESS (NORMAL, IESS, OFF)
IESS-315 V.35 DESCRAMBLER

If LDPC encoding is selected the standard ITU V.35 scrambler will be used.

CONFIG: RX: EbNo

RECEIVE EbNo ALARM POINT = 00.1 dB

Select the digit of the Alarm point to be edited using the [<] [—] arrow keys. Edit the
value of the digit using the [T1[{] arrow keys. Press ENTER.

The range of values is from 00.1 to 16.0 dB. The user may select a value here, and if the
Eb/No falls below this value, a receive traffic fault will be generated.
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6.3.1.5 CONFIG: CLOCKS

CLOCKING: TX-CLOCK
RX-BUFFER/CLOCK EXTERNAL-BASEBAND-CLOCK

The sub-branches available are:

CONFIG: CLOCKS: TX CLOCK

TRANSMIT CLOCK = INTERNAL (SCT)
(INT (SCT) , TX-TERR(TT) , RX-LOOP, EXT-CLK)

Select from the choices shown in the parentheses using the [T] [1] arrow keys, then press
ENTER.

INTERNAL (SCT) indicates that the unit will supply a clock to the DTE, which is
derived from its internal high-stability source. This is the required setting when the
TX interface type is Audio.

TX-TERRESTRIAL (TT) indicates that the unit expects to receive a clock from
the DTE, to which the unit can phase-lock its internal circuits. If no clock is
detected the modem will substitute its internal clock and generate an alarm. This is
the required setting when the modem’s interface type is G.703.

RX-LOOP will allow the modem’s internal clock to be phase locked to the RX
buffer clock source. This output clock is Send Timing. Choosing RX-LOOP will
not automatically select RX-SAT as the buffer clock source. This allows for
increased flexibility for modem clock selection. Normally the user will select RX-
SAT but the other choices also are available.

Example: The user has an available high stability 10 MHz clock source but the
end equipment will only accept a clock at the information data rate. Selecting TX
Clock = RX-LOOP and RX buffer clock as EXT-CLK will provide receive
timing and send timing to the end equipment that is sourced from the 10 MHz
clock.

EXTERNAL CLOCK indicates that an unbalanced high-stability source is
expected at the J9 BNC connector, or a balanced version at the P3A connector.
The frequency must match that programmed in the CONFIG, CLOCKS,
EXTERNAL CLOCK menu, and must be equal to the transmit data rate.
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CONFIG:CLOCKS: RX BUFFER/CLOCK

CLK= RX-SAT (RX-SAT,TX-TERR,EXT-CLK, INS)
BUFFER-SIZE = 00016bytes(00002ms) CENTER

Using the [«] [—] arrow keys keys, select one of the three parameters on the screen to
edit.

Edit the RX clock options using the [T] [{] arrow keys, then press ENTER

RX-SAT Sets the Receive buffer clock source to the satellite clock (The receive
buffer will be bypassed.) Note: This will fix the buffer size to minimum.

TX-TERR In this timing mode, data is clocked out of the receive buffer using the
the external transmit clock.

EXT-CLK In this timing mode, data is clocked out of the receive buffer using an
external clock.

INS Sets the buffer clock to the Insert stream (INSERT mode only).

Buffer-Size indicates the size, in bytes, of the Plesiochronous/Doppler Buffer. In
parantheses after this, the size in milliseconds is shown. Edit each digit of the buffer size
using the [T] [{] arrow keys. Press ENTER.

Note: When the Rx data rate is set to one of the four G.703 rates, the minimum buffer size
and step size are limited to the value shown in the table below. In addition, Insert Framing
follows the same rule, regardless of n x 64 data rate, depending upon whether the Insert
Type is T1 or E1. If none of these cases is true, the minimum buffer size is 16 bytes with a
step size of 2 bytes.

RX Data Rate Buffer Step Size

1544 kbps (T1) or open network D&I at T1 1158 bytes or 3 milliseconds for D4
(6 milliseconds for ESF)

2048 kbps (E1) or open network D&I at E1 1024 bytes or 4 milliseconds
D&l++atn=1,3 or 5 720 bytes
D&I++atn=2,6 10or 15 1440 bytes
D&I++atn=9 2160 bytes
D&l++atn=4, 12 or 20 2880 bytes
D&lI++atn=18 4320 bytes
D&I++atn=7 or 21 5040 bytes
D&I++ atn =8 or 24 5760 bytes
D&l++atn=11 7920 bytes
D&I++atn=13 9360 bytes
D&I++atn= 14 10080 bytes
D&I++atn= 16 11520 bytes
D&l++atn=17 12240 bytes
D&lI++atn=19 13680 bytes
D&I++atn =22 15840 bytes
D&I++ atn =23 16560 bytes
6312 kbps (T2) 1578 bytes or 2 milliseconds
8448 kbps (E2) 528 bytes or 0.5 milliseconds
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If CENTER is selected, the following sub-menu is displayed:

CONFIG: CLOCKS: RX BUFFER/CLOCK: CENTER

PRESS ENTER TO CENTER THE BUFFER
OTHERWISE, PRESS CLEAR

Follow the instructions on the screen.

CONFIG: CLOCKS: EXTERNAL-BASEBAND-CLOCK
EXTERNAL-BASEBAND-CLOCK = 02048.000 kHz

TYPE = UNBAL (UNBAL, BAL)

To edit the External Clock, select the digit to be edited using the [«] [—] arrow keys. Edit
the value of the digit using the [T] [{] arrow keys. Press ENTER.

6.3.1.6

CONFIG: DROP & INSERT

Drop and Insert is discussed in the Chapter “Clock modes and Drop

and Insert (D&I)” later in this manual.
IMPORTANT

DRP-TYPE= T1-D4 CHAN/TS LOOP=Y (Y/N)
INS-TYPE= T1-D4 CHAN/TS

Using the [«] [—] arrow keys, select one of the five parameters on the screen.

Note that Drop and Insert operation is a FAST option. Selecting LOOP will tie Drop Data
Out (DDO) to Insert Data Input (IDI) without the user having to externally connect cables
to these ports.

The Drop-Type and Insert-Type and Loop (Y/N) are edited on this screen using the [T] [{]
arrow keys. The Drop & Insert-Types are:

T1-D4

T1 - ESF
E1-CCS
El1 - CAS
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To edit the Channel Timeslots (CHAN/TS) for either Drop or Insert, press ENTER and
another screen will be shown:

CONFIG: DROP & INSERT: DROP CHANNEL TIMESLOTS

DRP-CH: 1 2 3 4
TS: 01 02 03 04

Select the Time-slot to edit using the [«—] [—]arrow keys and edit the value using the [{]
[T] arrow keys, then press ENTER. The number of Channels and Time-slots shown
depends on the data rate.

CONFIG: DROP & INSERT: INSERT CHANNEL TIMESLOTS

INS-CH: 1 2 3 4
TS: 01 02 03 04

Select the Time-slot to edit using the [«] [—] arrow keys and edit the value using the [T]
[{]arrow keys, then press ENTER.

The number of Channels and Time-slots shown depends on the data rate.
If the data rate is 1920 kbps, then only the E1 formats are available, and the CHAN/TS

menus are disabled. This is the ‘fixed channel’ mode where all timeslots are allocated in
order.

6.3.1.7 CONFIG: FREQ - REF
REFERENCE CLOCK = INTERNAL
(INTERNAL, 1, 2, 5, 10, or 20 MHz)
Select either an internal 10 MHz Reference or an External Reference of
1,2,5,10, or 20 MHz.
6.3.1.8 CONFIG: EDMAC

EDMAC MODE = MASTER (IDLE/MASTER/SLAVE)
EDMAC ADDRESS = XXXX

Select either IDLE, MASTER, or SLAVE, using the [T] L] arrow keys, then press
ENTER.
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=  An EDMAC MASTER is a unit which is local to the M&C computer, and which
passes messages, via the overhead, to a distant-end modem. The MASTER address
will always end in 0.

= An EDMAC SLAVE is a unit which is not local to the M&C computer, which is at
the distant-end of a satellite link. The SLAVE EDMAC address will always end

in 1.

See the Chapter 11 EDMAC operation specified in this manual.

6.3.1.9

CONFIG: MISC

MISC: G.703-LINE-CODE IDR-ESC-TYPE
ADPCM-AUDIO-VOLUME HIGH-RATE-ESC

Select the parameter to edit using the [«] [—] arrow keys, then press ENTER.

CONFIG: MISC: G.703 CODE

Tx G703/DDO CODE AMI (AMI,BS8ZS)
Rx G703/IDI CODE = AMI (AMI,B8ZS)

Parameters may only be edited if the Interface Type is G.703.

Use the [«—] [—] arrow keys to select the parameter to edit. Select either appropriate
G.703 code using the [T] [{] arrow keys, then press ENTER.

Note that the choices displayed here will depend on the G.703 interface type which has
been selected. The choices are:

e HDB3 (for E1 and E2 operation)

e B8ZS (for T1 and unbalanced T2 operation)

e BO6ZS (for balanced T2 operation)

CONFIG: MISC: IDR-ESC-TYPE

TX-IDR-TYPE: 64k DATA (64k DATA,AUDIO)
RX-IDR-TYPE: 64k DATA (64k DATA,AUDIO)

Parameters may only be edited if the Framing Mode is IDR.

6-22



CDM-600L Satellite Modem Revision 2
Front Panel Operation MN/CDM®600L.IOM

This menu permits a user to decide if the 64 kbps channel in the IDR overhead (normally
reserved for the two 32 kbps ADPCM audio channels) should carry user data instead. The
rear panel Overhead connector provides the appropriate RS-422 interface for this option.

Use the [<] [—] arrow keys to select the parameter to edit. Select the appropriate IDR-
ESC Type, using the [T] [{] arrow keys, then press ENTER.

CONFIG: MISC: ADPCM AUDIO VOLUME

TX-1 VOLUME= +0 dB TX-2 VOLUME= -2 dB
RX-1 VOLUME= +2 dB RX-2 VOLUME= -4 dB

This menu permits the gain (or volume) of the audio ESC circuits, for both Receive and
Transmit, to be varied. Note that the step size is 2dB.

Select the appropriate volume, using the [«—] [—] arrow keys, and edit the volume using
the [T] [{] arrow keys, and press ENTER.

CONFIG: MISC: HIGH-RATE-ESC

HIGH-RATE-ESC = OFF (ON,OFF)
BAUDRATE = 9600 PARITY:DATA:STOP = N81

The ESC type defined here depends on the framing type selected under CONFIG, MODE.
The two options are either High-Rate IBS ESC or ESC++.

The High Rate IBS ESC (Engineering Service Channel) is available as a FAST option in
conjunction with IBS framing. If enabled, the lower of the Tx or Rx primary data rate
limits that maximum ESC baud rate, according to the table below. Both Tx and Rx framing
must be IBS to enable this feature.

Data rate Max ESC baud rate

64 kbps 2400

> 127.999 kbps 4800

> 255.999 kbps 9600

> 383.999 kbps 14400 (version 1.3.0 onwards)
> 511.999 kbps 19200

>767.999 kbps 28800 (version 1.3.0 onwards)
>1023.999 kbps 38400
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For units with Firmware Version 1.3.0 or greater: ESC++ is available as standard. If
enabled, the lower of the Tx or Rx primary data rate limits that maximum ESC baud rate,
according to the table below. Both Tx and Rx framing must be set to ESC++. See Chapter
13 for more details on the framing used.

Data rate Max ESC++ baud rate
>64 kbps 4800

>= 128 kbps 9600

>= 192 kbps 14400

>= 256 kbps 19200

>= 384 kbps 28800

>= 512 kbps 38400

6.3.1.10

CONFIG: REMOTE CONTROL

REMOTE CONTROL = LOCAL (LOCAL, REMOTE)

Select LOCAL or REMOTE using the [T] [{] arrow keys, then press ENTER.

= [fLOCAL is selected, the REMOTE CONTROL is disabled. Remote monitoring
is still possible.

= [fREMOTE is selected, then the following sub-menus will be displayed.

CONFIG: REMOTE CONTROL: INTERFACE

INTERFACE= RS-485-4W (232,485-2,485-4)
ADDRESS= 0001 BAUDRATE= 9600

Use the [«—] [—