




























































































































































































































































































































































































































































































































































































2. Broadband Approach 

Broadband is a term that describes a type 
of wide band communications network that uses 
coaxial cable as its distribution medium and 
frequency division multiplexing as its 
channel allocation scheme. 

A. Physical Layer 

Topology: branching tree 
Headend represents the base of the tree 
Distribution Network represents the 
branches of the tree 
Dual Cable (end-split) Broadband Bus -
two cables are connected with a loop at 
mid cable 

[c '""•M•ll••O 

looo •I 

/:== 
CtClt·Bwt 

Dual Cable CEnd-Splft} Broadband Bus 

;no 



Frequency 
Range Description Typical Hardware 

10-15 MHz 48 FOX, dedicated, 1 fixed-frequency 
point-point channels, modem per user 
each set at fixed device conforming 
frequency, to support to RS232-C 
data rates of up to 9.6K bps 

15-25 MHz 32 FOX, dedicated, 1 fixed-frequency 
point-point channels, modem per user 
each set at fixed device conforming 
frequency, to support to RS449 
data rates of up to 64K bps 

25-55 MHz Unused/Reserved 

55-15 MHz 128 FOX, switched 1 variable-
})oint-point channels, frequency modem 
to support data rates per user device 
of up to 9.6K bps conforming to 

RS232-C PLUS 
1 data switch for 
the 128 channels 

75-175 MHz Unused/Reserved 

175-210 MHz CSMA/CO controlled 1 CIU per user 
channel for data device containing 
transmission at rates CSMA/CO logic 
of approximately !OM PLUS very high-
bps speed modem 

210-240 MHz 5 standard CATV Customized and/ 
video channels or standard 
(6 MHz each) (CA TV) video 

equipment 
transmission 

240-310 .tv1Hz Unused/Reserved 

Sample Frequency Allocation Scheme for a 

Dual-Cable, 300 MHz Broadband LAN 
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Single Cable (mid-split) Broadband Bus -
single cable is divided into two frequency 
bands (FDM). Normally the higher 
frequency band is for transmitting (out­
bound or 'forward path). Normally the 
lower freqw~ncy band is for receiving 
(inbound or return path). 

Central Retransmission Facility (CRF) -
a device that consists of amplifier, 
filters, and signal modulators. Its 
purpose is to shift all frequency in 
the transmit band to the receive band. 
It is only required for single cable 
broadband bus. 

Single Cable (Mid-Split) Broadband Bus 

Medium: 75 ohm CATV coaxial cable 

Signaling: may be mixture o'f voice, video 
and data. Data transmission is 
via Radio Frequency (RF) modem. 
The transmitting and receiving 
frequencies may be 'fixed or 
adjustable (switched). 

Data Rate: up to lOM bps (9.6K bps, 
64K bps, lOM bps). 
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Sample Frequency Allocations ror Single Cable (mid-split) 
Broadband Bus 

' .... z• JO S4 '° 108 1'111 
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-
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01t1 Tru1\•1t 
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1111111111!1 
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llZ •1 llO 216 
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6 Cf'l•"""I' 
Reun.o for Tl' 

S•ltcl'IH 
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Dedtutitd OottOflfil 
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1111111111~11.ill 
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111111111111 
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1111111111! 

I- ..... --+I-- :;·:o..:;~ ..... 1 Ch•""" 11 CSJl\A/CO 
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3. Private Branch Exchange (PBX) and Private Automatic 
Branch Exchange (PABX) Approach 

A system that permits connecting of calls between 
parties on the same premises, and switching calls 
between the premises and the outside telephone 
network. 
Topology: star 
Medium: twisted pair 
Signaling: carrier modulation 

A. Types of PBX's 
PBX - switches analog signals electro-

mechanical ly 
Internal and external telephone voice 
conversations (analog) enter the switch 
directly, and are connected to other 
Telephones within the premises. Internal 
calls can be switched to the external 
telephone network. 
Computer signals are converted to analog form 
by modems and are switched to computers, 
terminals, or other data devices in which the 
signal is converted back to digital form. 
Terminals are connected to the switch via 
modems (which make the D/A conversion) that 
are connected to a telephone. The telephone 
is used to dial up a port on the switch and 
the switch connects the terminal to 
computers, other terminals, or other data 
devf ces, agafn wfth the conversion back to 
dfgftal made at the recefvfng end. 
Data rates up to 9.6K bps 

ANALOG 

COMPUTER CONTROL 

PBX 

O~I PREMISE 
TELEPHONES 

Prfvate Branch Exchange CPBX) 
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Digital Branch Exchanges (OBX) 
Computer control switch that use Time 
Division Multiplexing (TOM) to allocate and 
switch available channels. Inputs to switch 
may be analog or digital. 

CODEC's are used to convert analog signals to 
digital and digital signals to analog for 
analog inputs. 

Data rates: Analog up to 9.6K bps 
Digital up to 56K bps 

APPLICATIONS 
MICROPROCESSOR 

"OLDER STYLE" 
ON PREMISES 
TELEPHONE 

APPL ICATIOll/ 

CONTROL COMPUTER 

DBX 

"NEWER STYLE" 
DIGITAL TELEPHONE 

CPU 

DDS ~lET'.l!lRK OR 
Tl CARR I ER 

Df gf tal Branch Exchange CDBX) 
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In the future, it is possible for a nationwide and worldwide 
digital telecommunications network. Standards are now being 
created for this network. This network is call the Inter­
grated Services Digital Network or Interqrated SwitchPd 
Digital Network (ISON). 
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IX. Modem Switch, Strap, and Soft Option 

Most modems have user options that may be selected. 
These options permit the user to reconfigure the 
modem for his particular application. 

Switch Options - user selects options with a DIP 
(Dual lnline Package) switch. 

CLOSED ON 1 2 3 4 5 6 7 8 

tOOOODOOO OPEN 

Strap QEtions - user selects options by moving 
short bar between different sets of pf ns. 

{$. ~ 
~ I 11 I 11 I 11 
I :1 I 11 

I 11 I 1 1 
I 11 I 11 
I :i I 11 

.. !.lJ 

Strapped to 
position 2 

• [• •I ~ 2 

....... '\.. 
"""'>~ 

Strapped to 
position 2 

--
• 
• 
I• 

• 
Sof't Switch Optfon -· user selects options by typing 
commands to the mode!m through the term i na 1 equip­
ment. 

Example: 

Command 
OBO 
OBI 
082 

HOOEll TERlllNAL 

Option 
Pulse Dialing 
DTMF Di a 1 i ng 
Auto Select DTMF or Pulse Dialing 
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FEATURE 

Request to Send 
Control 

Internal or 
External 
Transmit Clock 

STRAP 

LOCATION 

Top 
Board 

Top 
Board 

TYPICAL STRAP OPTION Tf.\.BLL 

208 A/B OPTION DESCRIPTION 
STRAP 

DESIGNATION 

208A 
4-WIRE 

PRIVATE LINE 

2C!3A ! 
2·-WIRE 

PRIVATE LINE 

2088 
2-WIRE 
DIAL UP 

rUNCTION 

RTSDTEICXRON ,...____. OCXRr ..___. OC~Rr.O\.,___ OCXR_ RTSControlled 
DTE RTS ON ,_F_) DTE RTS ON lf:J DTE ATS ONIJ::· By The Terminal. 
~~ - ~ CXR- 1-o - ;:::_:;e o R 1-o - ;:::_::; cxR "c~n-:;-;a,;- c;;-,;;;; 
DTE ATS ON DTE ATS OtJ . DTE FITS ON Ou1ou1 

_(_C_u_s,_to_m_e-,----l----·T--1-N-T---~----I-·-,-N--7---tl 'll INT T ra nsm•! CI ock 

Option) • ®F rf_') ~ (F) ~Suoplled By Mo-
EXT /INT - \!: -- <im No E.<ternal 
CU< ':')EXT 0 EXT 0 EXT iock Supphed 

------~----- ----0 INT 0 INT I O INT 1 ~xtcet>al Transmit d I 1~1oc~ ~:nippl1ed 

1 I T I 1B1 Tcrmrnal. 
EIT e EXT EX1 i 

~;~'.~~uali zation r·-~-~-~-,d--·----11-. --b-(p-;\-,~-~-~-~-e-r_____ ~~~ ~ :~) ~ :~ ... : :~ ,-F;--il, ~~ITN,- (I_, ~-: ;;;·;:;::~:~ Pee-

l EQL l~ ! ii Q<' d1Zat.on 

Clear to ~i 

I 

~-Quality I 
Retrain 

Top 
Board 

To~ 

Board 

IN/OUT iN $ ~"'1HJ1!l~ ~e enabled 

CTS Delay 
B. 5 ms/50 ms 
(Maste; Unit 
Only) 
c·is Delay 
150 ms/50 ms 

CTS Delay 
8 5 rns/50 ms 
(Custome! 
Option) 
CTS Delay 
150 ms/SQ ms 

I- - - - -
CTS Delay 
B 5 ms/50 ms 
{Cu!,tomer 
Optinn) 
c·rs oc1.-.y 
1 ~o nio,/50 ms 

I
, - -OUT. -- - - - - - - ~- - -- - -

1
~,,, a.I nirmal -. I oe1 '1 I OUT 'f' on r,~t1on l 

EQL EOL ~ I EQL • L 01~ .. 1hled 

l 8. 5 ;,~ ~ -- ··---~::'. ~2._ __ i ___ ..!,':'...,~'_---·-"11 q-~-;;:-;c-i-;,ar To 

! c·rs Stri\• (Two straps I • 
1
. ~, e required.) 

!' 

50 ms G I ;,,r Centnl Site 

50 m~'- ...,. ! Poll1nq 

_:soc:~~ - __ I - -· ... -·- -- ' - -- -- __ [~o'~.c.:o~ -r '~;·:; ,r 3 'c';'~ ~ 1,-8 ;r:~;, ~ 
50 ms e 50 rr1s Ji 50 "" 4 
50 m!"> O !JO ms O 50 ms (.< 

CTS I 
50 ms 

Cl!..l ! 
f- -~5~-"'~ - -

8. ~) ms O 

CT~) e 
I 

50 rno • 
F \F, 

CTS T 
150 me "' 

I- 8 s ,;,-,.- ,)'" 

50 ff,!; 

r 

i 1~)0 m5 Cl.'1ar 
j ·1 o Sc:rH1 (Two 

I"'"" M< 

f ·~- -· - - -
£}() ms C lt·ar To 
~)('11u \ T~n straps 

j ·Hc reuu1red.) 

i 
50ms• 50m:>f SOm:->@ 

crs~ i er~•• . crs~ I 
-1:------------+---1_s_o_:.':~---~---1..~~:_~ __ 7_~.2,~5'., ms ''-·-----~----·------! 

SQ Ret 0 OUT I u OUT ' ,) O•.J r ; )'_rFd)ten 
SQ . . so - I so ' 

our 11N n< T • . F, RE r • , r 1 w 1 * r- I 
{Customer •· l "- ~ 1- • 

I o"'""' e· - ~,o,-! ;;;,,- r - ~,o~I .;;"'- r -~.~ :-'~':;;LG)j~:b;: - -
1---·-------t------· ··-j-· 0 IN _____ o_~':__J ______ -::___I!::__ 
New-Sync Top ·--·~t~w-Sync. 0 IN 0 lf',! l 0 IN I New-Sync 

Board l OUT/IN NS I EJ N~, I <.F I NS • r-· '1 [.'1sabled 
(Customer I , ' 

OUT OUT it OUT 
I Opt.on) I- I- f- I 

I - -.:-: ~"'- I - -,~! ~~.: I- --~ ~ .::: 1~:;;.~::· --
~·-~-1 ~-rn-e-/4·-_-W_1_r_e-li--~--~-~-r-d-·--1~ .... ,. • .,., r - ~~!-F~ 11~ - -~,, ;~1- .. -;-,1 ~::~ 

I :-·:;e I ~w• ; 
1-A-n_l_t ___ S_t_r_e_a_m __ -+---T-o_p _____ ,___ ST ;~--------t-1';.--···-.,_--0-~·-T--F-.. -, _.,..~-~-·----«>---=~ T F "~ •--;~ T F .Jk>-o-,-,,-, .. -o-I "-,d-------t 

Board (Spare) r--_ r.; ...=.-..- 0 - - a.---·-• 0 -- - •--:::. -- o- - EnaGif'O:. F0r Ae-
IN;OUT IN OUT ; IN -1 ... •t' l)UT motn ~1le Polling 

Dial Thru 
Enable 

Top 
Board 

-·-------·-~-----------1-'-----~u.;,;J2----~:----· A''ll;_J_IJJLnS . 
.___. o -r .---• 0 •·--• c 1 D1s.ao1ed - D1a1 

01.11 Thru 

C:nablP. 

DISi(N 

DIS EN l_g1s EN DIS EN'-F Tt>ru Not Used 
I- - - - - - r"" -- ·-- - - - Fa----:__,.- - ~nabiuo- - -l ~IS fN Didi Thru Used 

'F TYPICAL FACTORY STRAPPING UNLESS OTHERWISE SPECIFIED. 
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FEATURE 

Chassis/ 
Signal 
Ground Option 

DSR Option 

Carrier Detect 
Level 

Analog Pre­
Equaliz at1on 

Private Line/ 
Direct Connect 

Linc Current 
Disconnect 

Transmit 
Output Level 

STRAP 

LOCATION 

Top 
Board 

Bottom 
Board 

Bottom 
Board 

Bottom 
Board 

Bottom 
Board 

Bottom 
Board 

208 A/B OPTION DESCRIPTION (cont.) 

STRAP 

DESIGNATION 

Signal Ground 
Chassis Ground 
(Customer 
Option) 

OFF/ON 
(Customer 
Option) 

RLSD 
Threshold 

Analog Pre­
EQualization 
(Customer 
Option) 

Direct Connect 
Private Line 

line Current 
Disconnect 

Time 

1------
0irect Connect 
Private Line 

Line Current 
Disconnect 

Time 

208A 
4-WIRE 

PRIVATE LINE 

SG I 

208A 
2-WIRE 

PRIVATE LINE 

SG I 
CG 0 

2088 
2-WIRE 
DIAL UP 

SG I 
CG O 

FUNCTION 

Signal Ground 
Not Connected To 
Chassis Ground 

l--~-2- - I-- - I- - -!-----
0 

SG I 
CG 

I 
0 2 

I- -
0 

I 2 

-~,4 I 
RLSD 

-34dBm O 
~---

-44 0 

0 0 

If. SG I 
CG 

® SG I 
CG 

I 
- I- - ~2--1--

0 1 

I 2 

® 

-44 I 
RLSD 

-44 I 
RLSD 

-34dBm O ~34dBm0 F 1------1-----
-440 -440 

Signal Ground 
Connected To 
Chassis Ground 

DSR ON In Loop­
back NOTE: DSR 
ON Indicates Mo7 
dem Is Off Hook 
~n _!?_'.a!..:_up~o~. 

DSR OFF In 
Loopback 

-44 dBm Level 

t-----­
-34 dBm Level 

I RLSD ,F' 

-34dElm 
I RLSD lf\ 1 RLSO 

-34dBm ~34dBm 

~-

OUT O 

OUT I 
IN 0 

0 DC 

I PL 

O LCD 

I TIME 
I- --

-~-

OUT O OUT 0 

® 
--1--

OUT I 
IN 0 

0 oc 

O LCD 
F 

IN I 
OUT I 

IN 0 

I TIM£ 
- I- - -

I PL 

I LCD 

F 

Uncond1t1oned 
Lines 
(3002) 

-1----­
c ond 1t1 oned 
Lines 
(C 2) 

Private Line 

-~--0 iruct Connect 
No LI ne Current 
01SCOfWlCCt 

1------1------1------ lo";;:. COl.:;;;-Ct -0irect Connect 
Private Line 

line Current 
Disconnect 

Time 

Direct Connect 
Private Line 

Line Current 
Disconnect 

Time 

0 dBm 

-2 

-4 

-6 

-8 

-9 

- tO 

-t2 

PR 

O PL 

0 LCD 

I TIME 

8 nis LI n~ Current , 
Disconnect 
(Recommended 

'F for most dial 
apphcat1ons.) 

-1----- -1------1------ t--- - - -

•-O dBm 

0 0 -2 

0 0 -4 

0 0 -6 

0 0 -8 

0 0 -9 

0 0 -10 

0 

0 

0 -12 

0 PR 

F 

--0 dBm 

0 0 2 

0 0 -4 

0 0 -6 

0 0 -8 

0 0 -9 

0 0 -10 

0 

0 

0 -12 

0 PR 

F 

* 0 

0 

0 

0 

0 

I DC 

O PL 

I LCD 

O TIME 

00 dBm 

0 -2 

0 -4 

0 -6 

0 -8 

Direct Connect 
90 ms Line 
Current 01scCWWlect 

The PR Pos1t1on 
Provides - 12 dBm 

OUTPIJT LEVEL In 
Private Line 
Operation And 
D1al-ip Operat100 

F Where ~c External 
ProgrammillQ 

._.... -9 RJ11C Resos tor (RJ 11c 
0 0 -10 

0 

0 

0 -12 

0 PR 

Jaci<) Is Provided. 

* -9 PERMISSIVE MODE PART 68 AND USE RJ11C JACK. 
FOR PROGRAMMABLE MODE PART 68 STRAP •pR• AND USE RJ45S JACK. 
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DIGITAL 
PRE-EQUALIZATION 

.. n 

" " 
~~~ig:.r~~~~~t-~~~~~ Z•••g m .. e 

0 .. ;; .. c: 0 .. z.11 0 

~- ·~ .. . . ,, 
o:~ ~=· ... ""' .~ i c,. 0 

' .. - 3 z. 

2-WIRE/4-WIRE 

OPTION ------t--

ANTI-STREAM 
OPTION -----T-~ 

:a " .. .. .. " 
m2082402 

•O-PIN 
CONNECTOR 

SIGNAL QUALITY 
RETRAIN OPTION -~f--~ n----------------r 20-PIN :~ CONNECTOR 
CLEAR TO SEND 
DELAY OPTION---+-------~ 
(TWO STRAPS) 

INTERNAL/EXTERNAL 

TRANSMIT CLOCK 
OPTION 

REQUEST TO SEND 
CONTROL OPTION 

- m ze e ew 
-4 CLK -t 

NEW SYNC OPTION -+--------------.,. 
IN/OUT* 

*RECOMMENDED FOR 
DIAL UP LINES 21-PIN DTE 

CONNECTOR 

~ --- DATA UT UADY (DU) Ol"T!Oll 

e 
0 
0 --- tAUl(ll D(HCT lEVll OPTrOJt 

0 

~o 
;; 0 _ ... ....,l°' '1(-(QUALIZ.UtO• on1011 

;o 
~ ~ --- •11val( 1,.1•1/DUl(T COll•U:T 0'TIOll 

~o 
(\(( CltAlfJ 

~o 
• 0 --- Liii( (UHUT 01\tOll•lCf on1011 

'i. 0 (Ul (KAUJ 

n 
:i: 

C> 
zco• • • 
O• 

0 0 

0 0 
0 0 

~~-------~ 

0 0 --- TlA•\"1TTU ouf'uT U~H on1011 
0 0 

0 0 
0 0 

0 0 
0 0 

t.(A\fD l 111( 

II.~ ., rOMlltC TOI 

I 

lllOU: TM( l'I l'011fl()tl l'IOYIDU -lht .. OUTli'UT lfV(l 1M ,.IVAf( llllll 

O"llAflOM AMO OIA~ U,. 0"f ... ,JIOM ""'U( •O (ITU•l ,lOC.U•"'"'•' 
U\l\TO• t•Jtl( JA(. .. ) I\ ,. .. ov~ou. 

TYPICAL STRAP OPTION MAP 
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X. Data Communication Link Testing 

1. Transmission Impairment Measurement Set 

TELECOMMUNICATIONS TEST EQUIPMENT 
Transmission Impairment Measuring Sets (TIMS) 
Models 4940A 

• Complete analog testing of voice I data channels 
• Compatible with North American Standard 
• Low frequency phase jitter 

TIMS-Transmission Impairment Measurin!~ Set 
Most of the important analog parameters can be measured by a 

combined assortment of analog test sets which measure only a few 
p;.irameters. However. TIMS are .. stand alone" combination test sets 
that measure 7 to 15 parameters depending on the model and options 
selected. Thus Tl MS can replace a large number of analog. h:st sets. 
The major advantages of TIMS arc that they cost significantly less 
and are more compact and more portable than a combrnatior. of test 
sets rc4uircd to do the same measurements. 

In addition to cost savings and portability. TIMS are easy looper­
ate. The switches on the front panel arc logically arranged in func­
tional groups. Simple straight-forward operating procedures allow 
the craftspi;r-;on or engineer to quickly and easily analyze voi1:e band 
data channel. 

4940A TIMS-Complete Analog Testing 

4940A Specifications 
For detailed specifications ask your local HP sales office for J 

4940A TIMS data brochure. 

General 
Power: 105 to 129 V AC. 60 Hz. 130 waus. 
Dimensions: 464 H x 470 W x 32.4 mm D (18.3" x 18.5" x l~.X-1 
Weight: net. 18 kg (39 lb). Shipping. 25 kg (54 lb). 

Options 
001: adds P/AR measurement 
002: adds nonlinear d1~tortion measurement 
003: adds P /AR and nonlinear d1storuon measure­
ments 
004: adds P /AR. nonlinear distortion and low frequen· 
cy phase jitter 
010: Field carr~rng case 
019: 19" Rack Mount Adapter. deletes cover 
023: :!J"' Rack Mount Adapter, deletes cover 
910: extra set or manuals 
The nonlinear d1'.'.tortion technique is licensed under 
Hckimian Laboratories. Inc., 
L'SA Patent 1'o. 3862380. 

4g4QA Transmission Impairment 
Measuring Set 

Measures lc\·el and frequent), message circuit noise (C-me'.'.saee 
and 3 kHz flat), noisc-1.1rith-tone, 3-lc\·el impulse noise. phase h1l)o. 
gain hits. dropouts. phase jitter, en\ elope delay. no1sc-to-grounJ. 

Low frequency phase Jitter can be retrofit at an HP Ser"'.ice Center. 

4940A. 4943A and 4944A Comparison 
Measurement 4940A I 4943A I 4944A 
MessJ~e C1rcu1t 

' 

The HP 49-1-0A measures all the nccessar~ parameters to complete­
ly describe the ability or a voiceband channel to carry medium and 
high speed data. The 4940A is the ideal tool for analFing and troub­
leshooting C and D-1 cond1uoncd lines. 

No,se·C·Message . . . i 

\\'ith the HP 4940A it is pos~1blc ~imultancous\y to observe all or 
the transients that cause data errors By counting pha'.'.C h11s. gain 
hits. dropou1s and three levels or impul">c noise at the same time. a 
more accurate analysis can be made or error causes and channel qual­
ity. All nf thc ... c 1ransicnl:i an: totalled by Tl MS during the ~elected 
count lllnc and stored in memory. 1 he pu~hbunon-sclectablc count 
limes arc 5. 15 minutes <.ind contrnuou'\. During the test and al the end 
of the count time. either the impu\~c no1!<>C tot:d-. or the hits and drop­
out totals ma} be di ... plJ~cd from memory. 

The 4940:\ Tl \1S mea-.urc-; the pcah.·to-pcak phase 1ittcr 10 t\\O 
separate band .... Hell '\Landa rd pha~c Jiiter I'.'. measured in the lrc4uen­
cy band of 20 H1 to 300 Hz, and Bell low frc4uency pha'.'.C Jilter 1s 
mea ... urcd in the: frc4ucnc~ band of 4 llz to :!O H1:. By mc;.1sunng: the 
pcak·to-pcak phase Jilter in each band. you can identify p1.hil1\cl~ the 
ex1~tcncc of lo"" frc4uency pha~c .1mer from standard pha~c Jilter. 
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lkHzflat 

Noise with Tone 
A!tenuat1on 01stort1on 
Envelope Delay 01stort1on 

Impulse Noise I Level 
3 Leveis 

Ph3se Hits 
Gain Hits 
Dropouts 
Ph3se Jitter 
Low Frequency Phase Jitter 
Non-Linear 01stort1on 
Peak to A\ler3ge Ratio 
Noise 10 Ground 
Signal to Noise Ratio 

t Options 

. . . 
' . . . . . . . . . . . . ! . . I . i . . . 

:; •t . 
! . . . : 



2. Break Out Box 

Model 65/60 
Bit Error Rate Tester 
and EIA Breakout Panel 

The Model 65/60 is composed of two separate units packaged in a lightweight, pocket-size carrying case. Model 65 
is a complete miniaturized modem test set capable of performing bit error rate tests on synchronous and asynchronous 
EIA data communications channels. The Model 60 is our popular "Blue Box" EIA Monitor and Breakout Panel 
described previously. Together, they provide for the first time. a hand-held, battery-powered unit for testing and 
monitoring data communications systems at the EIA RS-232/CCITT V.24 modem-terminal interface. 

The Model 65 is a completely self-contained test set capable of analyzing the bit error rate of digital data communication 
channels. It contains separate transmitter and receiver sections. allowing full-duplex tests to be performed in either 
end-to-end or loopback configurations. The transmitter continuously generates one of four switch selectable data 
patterns which include 63·. 511·. and 2047-bit repeating pseudo-random sequences; and an alternating mark-space 
pattern. Steady all-mark or all-space signals may also be transmitted to detect mark-to-space or space-to-mark 
transitions. respectively. The receiver section generates a true replica of the selected transmitted data pattern and 
compares this error-free replica with the received data pattern. A bit-by-bit comparison 1s then performed. with detected 
bit errors counted and displayed on a three digit LED readout. An overflow 1s indicated whenever the count exceeds 999. 
If the receiver loses synchronization with the received data pattern, the LED display will 1nd1cate an overflow. 
Resynchronization is accomplished at the touch of a button. 

Power for the Model 65/60 is supplied by two 9-volt rechargeable Ni-Cad batteries and an AC adaptor/charger is 
provided for 115 VAC. 60 Hz or 230 VAC 50 Hz operation using the Model 22 or 23. respectively D1mens1ons 
are: 33/4'W x 5"H x 1'/4'D (9.52 cm W x 12.7 cm H x 4.45 cm D) and the unit weighs 1 pound (batteries included). 
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3. Data Line Monitor 

·=i~'l-:t :-; _::= 
~ ,..,·~l'r'l\'o''t"'- .. :._-:, =: • -== 
I';. -=------.: - ~~·~··· 

.._.,_..._ ----
COMTEST 100 

The Comtest 100 is a passive, non-interactive data analyzer that 
permits the operator to observe network traffic without interrupting 
normal communications. It is specifically user-oriented to provide an 
extremely comprehensive repertory of digital data monitoring 
technology. Comtest 100 units have an int!lgral 5-inch CRT and can be 
either stand-alone or rack-mounted. A composite video output may 
drive an external CRT. The unit also includes an integral "patch panel" 
capability. 

Data storage capabilities may be extended and made non-volatile 
with the addition of the optional disk storage units. 

MODE 
Monitor Both, Monitor Send, Monitor Receive, Hunt Send, Hunt 
Receive, Find Clock Hate, Find Data Less Than Or Equal To 300 
Bits/Sec, Find Data Greater Than 300 Bits/Sec 

LINE TYPE 
Asynchronous, Synchronous, Isochronous, Binary Synchronous 
(with block check), IPARS (with block check), SDLC (with frame 
checking) 

LANGUAGE 
ASCII, EBCDIC, Bauclot, XS-3, EBCD, Correspondence, !PARS 

BITS/CHARACTER 
5, 6, 7, 8 (not counting parity) 

PARITY 
Even. Odd, or None 

DATA SENSE 
Normal (STD, RS-232C). Inverting, (MIL. 188 and airlines). NAZI 
(some SDLC installations) 

BIT RATES 
50 to 9600bps full duplex, 50 to 19,200bps half duplex. Selectable: 
50, 75, 110, 134.5, 150, 300, 600, 1200, 1800, 2400, 3600, 4800, 7200, 
9600, 19,200. Dissimilar transmit and receive rates are supported. 

DATA STORAGE 
3500 characters, recallable on command and fully identified with error, 
intermessage time S'tatistics, triggers and traps. Full forward and 
reverse scroll during recall. 

DISK STORAGE 
1.75 million bits (unformatted) per disk surface. 89,600 formatted and 
annotated bytes per surface. Up to 358.400 bytes on 4 surfaces. 

DISK OPERATIONS 
Erase and initialize. Record on line, Record from data buffer, Replay to 
video display, Replay to data buffer. 

OPTIONS 
SDLC, Binary Synchronous Communications (BSC) Special bit-rate, 
!PARS, Special default parameters, Carrying Case, One or more disk 
units. 

DIMENSIONS 
5.2 x 16.0 x 12.5 in. 

WEIGHT 17.4 lbs. 

LINE POWER 
120 or 240 Vac (switch selectable), 47 to 63 Hz 

ENVIRONMENT 
Operating Temperature: 5°C to 50°C; 
Operating Humidity - Up to 90 percent non-condensing 
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MONITOR MODE 

TESTER 

DTE DCE DCE CPU 

MONITOR MODE 

TESTER 

DTE DCE DCE CPU 
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4. Data Line Emulator 

COMTEST 200 

The Corniest 200 is a versatile, user-oriented data communications 
analyzer. It provides an extremely comprehensive repertory of digital 
data monitoring, emulation, and recording technology. An integral 
"patch panel" provides flex1b1lity in accessing the RS-232C interface. 
Data presentation and operator control are accomplished through the 
integral 5-inch CRT and full keyboard User programmable emulation 
functions provide the capability to 1nteract1vely test virtually any 
network configuration. Data storage capabilities may be extended and 
made non-volatile with the addition of the optional disk storage unit. 

MODE 
Conventional: Monitor Both, Monitor Send, Monitor Receive, Local 
Emulate, Remote Emulate. Hunt Send, Hunt Receive, and Test. Find: 
(five functions). Special (BERT): Four 511 Pattern Functions 

LINE TYPE 
Asynchronous, Synchronous, lsoch ronous, Binary Synchronous 
(with block check), IPAl1S (with block check), SDLC (with frame 
checking), DOCMP, Frame and X.25 Packet Disassembly. 

LANGUAGE 
ASCII, EBCDIC, Baudo•:, XS-3, ESCO, Correspondence, IPARS, 
Transcode, BCD 
' 

BITS/CHARACTER 5, 6, 7, 8 (not counting parity) 

PARITY Even, Odd, or None 

DATA SENSE 
Normal (STD, RS-232C), Inverted (MIL 188 and airlines), NRZI (some 
SDLC installations) 

BIT RATES 
50 to 9600bps full duplex 50 to 19,200bps half duplex. Selectable 50, 
75, 110, 134.5, 150, 300, 600, 1200, 1800, 2400, 3600,4800, 7200,9600, 
19,200. Dissimilar transmit and receive rates are supported. 

DATA STORAGE 
4000 characters, recallable on command and fully identified with error. 
intermessage time statistics, triggers and traps Full forward and 
reverse scroll during recall. Paging. usage reporting and buffer clear 
functions are provided. 

DISK STORAGE 
1.75 million bits (unformatted) per disk surface. 89,600 formatted and 
annotated bytes per surface. Up to 358,400 bytes on 4 surfaces. 

DISK OPERATIONS 
Erase and lnitilize, Record on line, Record from Data Buffer, Replay to 
video display, Replay to Data Buffer, Copy Disk to Disk, Store user 
programs. 

OPTIONS 
Special bit-rate, Special default parameters, Carrying Case, One or 
more disk units 

DIMENSIONS 7.0 x 18 7 x 16.5 in. 

WEIGHT 23.9 lbs 

LINE POWER 
120 or 240 Vac (switch selectable), 47 to 63 Hz 

ENVIRONMENT 
Operating Temperature 5° C to 50° C: 
Operating Humidity - up to 90 percent non-condensing 
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LOCAL EMULATION 

TESTER DCE DCE CPU 

REMOTE EMULATION 

TESTER CPU 

REMOTE EMULATION 

DTE TESTER 

LOCAL EMULATION 

DTE DCE DCE TESTER 

DI SK FLOPPY DISK 

TESTER 

AUXILIARY PRINTER 

REMOTE MODEM 

Options For Data Line Monitoring or Emulation Equipment 
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5. Buf lt fn Modem Tests 

LOOP 11 r LOOP s1 

DTE A DIGITAL 
CONNECTION 

RS-232-C 

TEST NAHE 

LOOP I 

LOOP 2 

LOOP 3 

LOOP ~ 

LOOP s 
LOOP 6 

ST LOOP 3 

ST LOOP 2 

OT 1-

OT 2 :: 

OT I -
OT 2: 

DIGITAL 

DIGITAL 

ANALOG 

ANALOG 

OCE A 

OT 1 -
OT 2: 

TELCO LINE 

OESCR I PT ION 

LOOPBACK TO DTE A 

LOOPBACK THROUGH DCE B TO OCE A 

LOOPBACK TO DH A 

LOOPBACK THROUGH OCE B TO DTE A 

DIGITAL LOOPBACK PROVIDED TO BOTH OTE A ANO 

ANALOG LOOPBACK TO BCITH OCE A AllO OCE B 

OCE B 

OCE A 

ANALOG LOOPBACK WITH SELF TEST FUNCTION ACTIVATED 

DIGITAL LOOPBACK WITtl SELF TEST FUNCTION ACTIVATED 

TRANSHIT ONLY TEST (DCE A) TO RECEIVE ONLY TEH (DCE 

ENO TO ENO TEST BETWEEN OCE A AND DCE B 

B) 

DIGITAL 
CONNECT I ON 

RS-232-C 

Front Panel of Modem Showing Switch to Select Test Options 
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LOCAL MODEM REMOTE MODEM 

1. J RECEIVER 1 RX 
L 1 DATA 

TRANSMITTER 

DTE DTE 

{TRANSMITTER J TX 
DATA 

RECEIVER 

DIGITAL looPBACK Loop I 

Digital loopback loop 1 tests the local DTE, cable and modem 
interface drivers. Loop 1 separates the normal data path 
from the modem transmitter and receiver circuits and connects 
transmit data to receive data; transmit clock to receive 
clock; and RTS to CTS and CD. 

LOCAL MODEM REMOTE MODEM 

TRANSMITTER RECEIVER 

DTE DTE 

RECEIVER TRANSMl-:-TER 

DIGITAL looPBACK loop 2 

Digital loopback loop 2 allows the local DTE to test itself, 
local cable, local modem (totally), Telco lines (totally), 
and remote modem except digital interface drivers. The 
remote modem disconnects the remote DTE and connects receive 
data to transmit data, receive clock to transmit clock, CD to 
RTS. 

LOCAL MODEM 

TX 
H-Dt-+A-++-t-1 TRAN SM I TT ER 

DTE 

RECEIVER 

AHAL.oG LooPBACK LooP 3 

Local loopback loop 3 tests the local DTE, cable, and local 
modem excluding Telco line interface. The modems modulated 
signal runs through a nominal IOdB pad to the receiver 
section of the modem. The purpose of the pad is to prevent 
receiver saturation caused by too high of a transmit signal 
1eve1 . 
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LOCAL HOOEH REHOTE HODEH 

x 
M-DA,_T+A-fl-1-f--+--l~ TRAN SH I TTE R RECEIVER 

OTE OTE 

x 
OATA 

RECEIVER . I TRAN SH I TTER 

ANALOG LooPBACK Loop 4 
Analog loopback 4 allows the local DTE to test itself, local 
cable, local modem (totally), Telco lines (totally), and the 
Telco interface on the remote modem. The remote modem 
disconnects the signal paths to the transmitter and receiver 
cfrcufts and connects the receiver line through a 12db 
amplifier to the transmit line. 

LOCAL HODEH REMOTE HOOEH 

TX 
DATA 

OTE DTE 

R 

DATA 

DIGITAL LooPBACK LooP 5 
Digital loopback loop 5 (also known as bf lateral digital 
loopback) combines the features of loop 1 and loop 2 at the 
local modem. The local DTE can test the local DTE, cable, 
and modem digital interface. The remote DTE can test the 
remote DTE, cab 1 e, remotE~ modem, Tel co l i nes, and l oca 1 modem 
excluding the digital interface. 

'LOCAL MODEH REMOTE MODEM 

TX 
TRANSMITTER 

DA A 

DTE DTE 

DA A RECEIVER 

ANALOG LooPBACK Loop 6 

Analog loopback loop 6 (also known as bilateral analog 
loopback) combines the test features of analog loopback loop 
3 and loop 4 in the local modem. The local DTE can test the 
local DTE, cable, and local modem except Telco interface 
circuits. The Remote DTE can test the remote DTE, cable, 
Telco line ,and the local modem Telco circuits. 



I 

LOCAL MOOEM 

PATTERN TRANSMITTER 
GENERATOR 

OTE 

ERROR RECEIVER 
CHECK 

ST Loop 3 

ST (self test) loop 3 is simf lar to analog loop 3 except the 
local modem disconnects. The local DTE connects its own 
internal test pattern generator and error detection circuits. 
This test quickly checks out 903 of the modem functions to 
determine if the modem is functioning properly. ST loop 3 is 
normally performed before any other modem tests are run. 

LOCAL MOOEM REMOTE MODEM 

PATTERN TRANSMITTER RECEIVER GENERATOR 

DTE DTE 

ERROR RECEIVER TRANSMITTER CHECK 

ST LooP.2 

ST (self test) loop 2 is similar to analog loop 2 except the 
local modem is doing the testing instead of the local DTE. 
This test is normally done when the local DTE can not perform 
loopback tests to itself or used in problem isolation. 
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DTE 

DTE 

LOCAL HODEH 

PATTERN 
GENERATOR 

RECEIVER 

REMOTE HOOEH 

RECEIVER 

t-+--4 1--.i--1 TRAN SH I TT ER 

DT 1 

ERROR 
CHECK 

DTE 

DT 1 is normally used on half duplex dial-up modems to set 
equalizer straps on initial installation. The local modem 
disconnects the local DTE and connects the test pattern 
generator circuits to the modem transmitter. The remote 
modem disconnects the remote DTE and connects the error check 
circuits. Once communications is verified, the test would be 
reversed. This testing is also known as receive only test. 

LOCAL MODEH REMOTE HODEH 

PATTERN TRAN SH I TTER RECEIVER ERROR 
GENERATOR CHECK 

DTE 

ERROR RECEIVER TRANSMITTER PATTERN 
CHECK GENERATOR 

IDT 2 

DT2 - (end to end testing) connects the test pattern 
generator of the local modem to the remote modems error 
checks circuits and vice versa. This provides complete modem 
to modem full duplex communication testing of both modems 
(except digitial interface) and the Telco lines. This test 
is normally used in determining modem connec~ion and 
operation. 
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2 Wire PSTN HDX Modem 

Pass 

Strap DCE A 
Per Manual 

Pass 

Replace 
DCE A 

ome DTE's 
ill not allo 
~o~gs~i~r Loo 

Start 

.-----------e1Make dial-up 
connection 

•Call may need to 
be re-established. 

Check state of DTR 
(high) Telco Connect­
ion. DCE A config- W-em_a_i,...·n--~--,.-~ 
uration. Replace 
cables, DCE, DTE. 

Re-tr • 

eek: DCE 8 TX EQ. 
CE A RX EQ, DCE B Errors 
X level, DCE A CD ~------< 
hreshold. Replace 

E A or B 

eek DCE B RTS/CTS 
eloy. RS-232C 

interface leads. 
i&nal ground strap. 
erifi test equip. 

set-u . Replace DCE 
or • 

eceive 
DCE A 

**Note: If pollin& test 
equipment is not available, 
use the DTE for the poll in& 
test. 

99\ of DCE A, DCE B, 
and Telco line o.k. 
If problelllS arise, 
check DTE and 
software End 

?Q~ 

Replace 
DCE B 

Some DTE's 
will not allo 
Loop 3 or Loo 
1 testin 

90\ DCE B 
OK 

Strap DCE B 
Per Manual 

Check state of DTR 
(high) Telco Connect 

>->=-"----'91 ion. DCE B config­
uration. Replace 
cable, DCE DTE. 

Check: DCE A TX EQ, 
DCE B RX EQ., DCE A 

>------~TX level. DCE B CD 
threshold, replace 
DCE A or B 

System up and 
runnins. 

End 



Pass 

2 Wire PSTN FOX Modem 

Strap OCE A 
Per Manual 

Pass 

Replace 
DCE A 

ome DTE's 
ill not all" 

Loop 3 or Lo•) 
1 testin 

90\ DCE A 
'----~OK 

Start 

Replace 
DCE B 

Some DTE's 
wi 11 not allo 
Loop 3 or Loo 
1 testin 

90\ DCE B 
OK 

Strap DCE B 
Per Manual 

...-----------.. Make dial-up •-----------1 
Connection 

Check state of DTR 
(high Telco Connect- DCE A 
ion. DCE A config- W.e-m-a-in-0-n----< 
uration. Replace 
cables, DCE, DTE 

Re-tr 

eek signal level 
CE 8. CD threshold Erro s 
CE A. Telco Connecti.-....=.w..:"""'---< 

replace DCE 8 or 

Re-try• 

Check DCE 8 RTS/CTS 
delay. RS-232C 
interface leads. Receive 
Sig~al ground s~rap. io.-~D~C~E,.....,A--·--< 
Verify test equip. 
set-up. Replace DCE 
A or B. 

•call may need to be re-established 

••Note: If pol ling test equipment 
is not available, use the DTE for 
the polling test. 

99\ of DCE A, DCE B, 
and Telco line o.k. 
If problems arise, 
check DTE and 
software. End 

Check state of DTR 
DCE B (high) Telco Connect 

>----""=-=--.iion. DCE B config­
uration. Replace 
cable, DCE, DTE. 

Check signal level 
~--""'-'"""..._-11~DCE A. CD threshold 

DCE B. Te lco Connec -
ions replace DCE A 
or 8. 

Re-try• 

Syste11 up and 
runnin1. 

End 



Pass 

Check cabling 
Replace DTE A 
Replace DCE A 
Go to start 

4 Wire Privat" Line 

Strap DCE A 
Per Manual 

Pass 

Replace 
DCE A 

ome DTE's 
ill not allo 

Loop 3 or Loo 
1 testin 

90\ DCE A 
'------.i OK 

Re-tr 

Check Telco Connect­
ions DCE A&B, insure 
TX pairs DCE B con­
nection to TX line 

~ n~~~ D~~EV¥x 
level DCE A CD thresh-
~~d6aaeg~~~~ rr~/ or 

Check DCE B TX EQ, 

No 

Yes 

DCE B TX level, DCE Yes 
CD threshold. Replacs--....:.:""----< 
DCE B or A. 

Start 

NO 

Replace 
DCE B 

Some OTE's 
wi 11 not al lo 
Loop 3 or Loo 
1 testin 

90\ DCE B 
OK 

Yes 

Re-t 

Strap DCE B 
Per Manual 

Check DCE A TX EQ, 
>---'-""~---.i\)CE A TX level, DCE B 

CD threshold. Replace 
DCE A or 8. 

99\ of DCE' s and 
Telco line are o.k. 
Switch DCE's to 

Check DCE B RTS/CTS 
delay. P.S-232C 
interface leads. 
Signal ground strap. 
Verify test equip. 
set-up. Replace DCE 
A or 8. 

Re-tr 

eceive 

DCE A 

equip. 

'Sote: If polling test equipment 
is not available, use the DTE 
for the polling test. 

99\ of DCE A, DCE 8, 
and Telco line o.lr.. 
If problems arise, 
check DTE and 
software. End 

~-
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Re-tr 

Check DCE A RTS/CTS 
delay. RS-232C 
interface leads. 

>------!~Signal ground strap. 
Verify test equip. 
set-up. Replace DCE 
B or A. 

System up and 
running. 

End 





Appendix A 

A Listing of 
Abbreviations, Acronyms, 

Specifications and Standards 
Utilized in Data Conununications 
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ABT 
A/D 
ACF 
ACK 
ACR 
ACU 
ADCCP 

ADP 
AGC 
ALU 
AM 
APL 
ARQ 
ASCII 

ASR 
AVD 
Basic 
Baudot 
BCC 
BCD 
BDLC 
BON 
BER 
BERT 
Bit 
Bit/s or bps 
BLU 
BSC 
BTAM 

BTU 
CAI 
CBT 
CBX 
CCDN 

CCF 
CCITT 

CCL 
CCT 
CCU 
CDCCP 

UNIVERSAL DATA SYSTEJIS. INC 

A-1 
ABBREVIATIONS AND ACRONYMS 

Abort Timer or Answer Back Tone CDF Communications-Data Field 
Analog/Digital CMOS Complementary Metal Oxide 
Advanced Communications Function Semiconductor 
Acknowledgement, positive CPH Characters Per Hour 
Abandon Call and Retry CPO DA Contention Priority-Oriented Demand 
Automatic Calling Unit Assignment (protocol) 
Advanced Data Communications Control CPU Central Processing Unit 
Procedure Coax Coaxial Cable 
Automatic Data Processing COBOL Common Business-Oriented Language 
Automatic Gain Control COM Computer Output Microfilm 
Arithmetic Logic Unit Com sat Communications Satellite Corp_ 
Amplitude Modulation cos Call Originate Status 
A Programming Language CPOL Communications Procedure-Oriented 
Automatic Request for Repetition (IBM) Language 
American Standard Code for Information CR Carriage Return 
Interchange (7 level) CRC Cyclic Redundancy Checking 
Automatic Send/Receive (teleprinters) CRQ Call Request 
Alternate Voice/Data CRT Cathode Ray Tube 
Beginners All Symbolic Instruction Code CTAK Cipher Text Auto Key 
Teleprinter Code (5 level) CTS Clear To Send 
Block Check Character Cybernet Network of Control Data Corp. 
Binary Coded Decimal DA Data Available 
Burroughs Data Link Control DAA Data Access Arrangement (AT&T) 
Bell Data Network (planned) DAL Data Access Line 
Bit Error Rate OAP Data Access Protocol 
Bit-Error-Rate-Test (set) DASO Direct Access Storage Device 
Binary Digit Dataset Synonym for Modem (see Modem) 
Bits per second Date! II RCA Global Communication Data Service 
Basic Link Unit in Conjunction with Telenet 
Binary Synchronous Communications dB, db Decibel 
Basic Telecommunications Access DBMS Database Management System 
Method (IBM) DBS Database Service (WU!) 
Basic Transmission Unit DCE Data Circuit-Terminating Equipment or 
Computer Assisted Instruction Data Communications Equipment 
Computer-Based Terminal DCF Distributive Computing Facility (Bank of 
Computerized Private Branch Exchange America) 
Corporate Consolidated Data Network DCPSK Differentially Coherent Phase-Shift Keying 
(IBM) DCS Distributed Computing System 
Communications Control Field DDCMP Digital Data Communications Message 
International Consultative Committee for Protocol (Digital Data Corp.) 
Telegraphy and Telephony DOD Direct Distance Dialing 
Communications Control Language DDP Distributed Data Processing 
Coupler Cut Through DDS Dataphone Digital Service (AT&T) 
Communications Control Unit Dec net Network of Digital Equipment Corp. 
Control Data Communications Control DES Data Encryption Standard 
Procedure (Control Data Corp.) DLC Data Link Control 
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DLCF Data Link Control Field FX Foreign Exchange 
DLO Data Line Occupied GPD General Purpose Discipline (first IBM data 
DMA Direct Memory Access link control) 
DMEP Data-Network Modified Emulator Program HASP Houston Automatic Spooling Priority 

(Cambridge Telecommunications Inc.) HDLC High-level Data Link Control 
DNA Digital Network Architecture (Digital HDX Half-duplex Transmission 

Equipment Corp.) HiD/LoD High-Density/Low-Denisty Tariff 
Domsat Domestic Satellite Service HN Host to Network 
DOS Disk Operating System Hz Hertz (cycles per second) 
DP Dial Port IBM TSS Timesharing System (IBM network) _ 
DPR Digit Present IMP Interface Message Processor 
DRS Data Rate Selector IMS Information Management System (IBM) 
DSC Direct Satellite Communications Infonet Netw~rk of Computer Sciences Corp. 
DSDS Dataphone Switched Digital Service Intelsat International Satellite Service 

(AT&T) I/0 Input/Output 
DSE Distributed System Environment IPL Initial Program Load 
DSR Data Set Ready IPN Instant Private Network 
DSU Data Service Unit IRC International Record Carrier 
DTE Data Terminal Equipment IS International Standard (See Appendix A-3) 
DTR Data Terminal Ready IT Intelligent Terminal 
DTS Digital Tandem Switch ITDM Intelligent Time-Division Multiplexer 
EBCDIC Extended Binary Coded Decimal Inter- ITS Invitation To Send 

change Code (8 level) JCL Job Control Language 
ECOS Extended Communications Operating KAK Key-Auto-Key 

System (Harris Corp.) KAU Keystation Adapter Unit 
EDP Electronic Data Processing KDS Keyboard Display Station 
EFT Electronic Funds Transfer. KSR Keyboard Send/Receive 
EIA Electronic Industries Association LCD Line Current Disconnect 
EIES Electronic Information Exchange System LED Light-Emitting Diode 

(New Jersey lnstitue of Technology) LF Line Feed 
EOA End of Address LDM Limited-Distance Modem 
EOM End of Message LIU Line Interface Unit 
EON End of Number LIM Line Interface Module 
EOT End of Text or End of Transmission LO Line Occupancy 
EPROM Erasable Programmable Read Only LRC Longitudinal Redundancy Check 

Memory LSD Line-Sharing Device or Line Signal 
ESS Electronic Switch System Detector 
FAX Facsimile LSI Large-Scale Integrated (circuit) 
FCC Federal Communications Commission LTRS Letters Shift (teletypewriters) 
FDX Full-Duplex Transmission MAN Manual 
FDM Frequency-Division Multiplexer MD Multiple Dissemination 
FEC Forward Error Correction MOS Multiple Dataset System 
FED-STD Federal Standard (see Appendix A-6) MHD Moving-Head Disk 
FF Form Feed MHP Message-Handling Processor (Bank of 
FGND Frame Ground America) 
FHD Fixed-Head Disk MICR Magnetic Ink Character Recognition 
FIPS Federal Information Processing Standards MIU Multistation Interface Unit 
FIGS Figures Shift (teleprinters) MNCS Multipoint Network-Control System 
FM Frequency Modulation Modem Modulator I Demodulator 
FOC Fiber Optics Communications MOS Metal Oxide Semiconductor 
FORTRAN Formula Translation MPCC Multiprotocol Communications Controller 
Fox message Test message (The quick brown fox MP Modem Port 

jumps over the lazy dog) 0123456789 MPL Multischedule Private Line 
FSK Frequency-Shift Keying MS! Medium-Scale Integrated (circuit) 
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MT Measured Time RAD Random Access Method 
MTBF Mean Time Between Failures RAM Random Access Memory 
MTS Message Telecommunications Services RI Ring Indicator 

(AT&T) RCAC Remote Computer Access 
MTTR Mean Time To Repair Communications Service 

.MUX Multiplexer RCD Receiver-Carrier Detector 
MVS Multiple Virtual Storage RCV Receiver 
NAK Negative Acknowledgement RDC Remote Data Concentrator 
NAM Network Access Method (Control Delta RLSD Received Line Signal Detector 

Corp.) RJE Remote Job Entry 
NBS National Bureau of Standards RMS Root Mean Square-
NC Network Connect RO Receive Only 
NCP Network Control Program (IBM) ROM Read Only Memory 
NCR-DNA NCR Corp. - Distributed Network ROTR Receive-Only Typing Reperforation 

Architecture RPC Registered Protective Circuitry 
NCS National Communications Systems RPG Report Program Generator 

(Department of Defense) RPQ Request to Price Quotation 
NDT Net Data Throughput RS Recommended Standard (EIA) (See 
NMC Network Management Center Appendix A-5) 
NRZ Non-Return to Zero (Waveform) RTS Request To Send 
NSP Network Services Protocol (Digital RU Request/Response Unit 

Equipment Corp.) sec Satellite Communications Controller or 
NTPF Number of Terminals Per Failure Specialized Common Carrier 
OCR Optical Character Recognition SCPC Single Channel Per Carrier 
Octopus Network of Control Data Corp. SCTO Soft Carrier Turn Off 
OH Off Hook SDLC Synchronous Data Link Control (IBM) 
OS Operating System SGND Signal Ground 
osws Operating System Workstation SH Switch Hook 
PABX Private Automatic Branch Exchange SID Swift Interface Device (See Swift) 
PAD Packet Assembler/Disassembler SIMP Satellite Information Message Protocol 
PAM Pulse Amplitude Modulation SMRT Signal Message Rate Timing 
PBX Private Branch Exchange SNA Systems Network Architecture (IBM) 
PC Printed Circuit (Board) SNAP Standard Network Access Protocol 
PCM Pulse-Code Modulation SNR Signal/Noise Ratio 
PFEP Programmable Front-End Processor SOH Start Of Header 
PLL Phase Locked Loop SOM Start Of Message 
P!U Path Information Unit SP Space Character 
PM Phase Modulation SPOOL Simultaneous Peripheral Operation On 
PMS Public Message Service (WU) Line (Now an accepted term) 
PMX Packet Multiplexer SQD Signal Quality Detector 
PND Present Next Digit STR Synchronous Transmit Receive (4 level 
PSC Public Service Commission code, IBM) 
!-'SE Packet Switching Exchange STX Start of Text 
PSK Phase Shift Ke~1ing SU Signalling Unit 
PROM Programmable Read Only Memory SVD Simultaneous Voice/Data 
PRTM Printing Response-Time Monitor TAC Telenet Access Controller (Telenet Corp.) 
PTT Postal Telegraph and Telephone Agencies TC Terminal Controller 

(Europe) TCAM Telecommunications Access Method 
PUC Public Utilities Commission TCU Transmission Control Unit 
PW! Power Indicator TDM Time-Division Multiplexer 
QAM Quadrature Amplitude Modulation TOMA Time-Division Multiple Access 
QTAM Queued Telecommunications Access TEL CO Telephone Company 

Method (IBM) Telex Teleprinter Exchange Service (WU) 

298 



UNIVERSAL DATA S'i'STE.\fS. INC 

TMU Transmission Message Unit 
TNS Transaction Network Service (AT&T) 
TSO Timesharing Option 
TTL Transistor-to-Transistor Logic 
TTY Teletypewriter 
TUCC Triangle University Computing Center 
TWX Teletypewriter Exchange Service 
Tymnet Timeshare Inc. Network 
UART Universal Asynchronous Receiver/ 

Transmitter 
USASCII United States of America Standard Code 

for Information Interchange (identical 
to ASCII) 

USITA United States Independent Telephone 
Association 

usoc Universal Service Ordering Code 
v. CCITT Code Designation (See Appendix 

A-2) 
VAC Value Added Carrier 
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VAN 
VIP 
VM 
V+TU 
vs 
VSPC 
VTAM 

WATS 

WPM 
WRU 
WU! 
X-Off 
X-On 
X. 

XMIT 
XTC 

Value Added Network 
Visual Information Projection 
Virtual Memory 
Voice Plus Teleprinter Unit 
Virtual Storage 
Visual Storage Personal Computing (IBM: 
Virtual Telecommunications Access 
Method (IBM) 
Wide Area Telecommunications Service 
(AT&T) 
Words Per Minute 
Who-are-you?/ character 
Western Union International 
Transmitter Off 
Transmitter On 
CCITT Recommendation Designation 
(See Appendix A-4) 
Transmit 
External Transmit Clock 



V.22 
A-2 

CONSULTATIVE COMMITTEE FOR 
INTERNATIONAL TELEPHONE AND 

TELEGRAPH 

V.23 

V.1 

V.2 

V.3 

V.4 

V.6 

V.lO(X.26) 

V.ll(X.27) 

V.15 

V.19 

V.20 

V.21 

Equivalence between binary notation 
symbols and the significant conditions 
of a two-condition code 

Power levels for data transmission 
over telephone lines · 

International Alphabet No. 5 

General structure of signals of Inter­
national Alphabet No. 5 code for data 
transmission over the public telephone 
network 

Standardization of data-signalling rates 
for synchronous data transmission of 
leased telephone-type circuits 

Electrical characteristics for unbalanced 
double current interchange circuits for 
general use with integrated circuit 
equipment in the field of data 
communications (and provisional 
amendments, May 1977) 

V.24 

V.25 

V.26 

V.26bis 

V.27 

V.27bis 

V.27ter 

Electrical characteristics for balanced 
double-current interchange circuits for V.28 
general use with integrated circuit 
equipment in the field of data 
communications (and provisional V.29 
amendments, May 1977) 

Use of acoustic coupling for data V.31 
transmission 

Modems for parallel data transmission 
using telephone signalling frequencies V.35 

Parallel data transmission modems 
standardized for universal use in the 
general switched telephone network V.36 

200-baud modem standardized for use 
in the general switched telephone 
network V.54 
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1200 bps asynchronous, full duplex 
modem for the switched network 

600/ 1200 baud modem standardized 
for use in the general switched telephone 
network 

List of definitions for interchange circuits 
between data terminal equipment and 
data circuit-terminating equipment 
(and provisional amendments, May 
1977) 

Automatic calling and/or answering 
equipment on the general switched 
telephone network, including disabling 
of echo suppressors on manually 
established calls 

2400 bits per second modem standard­
ized for use on four-wire leased circuits 

2400/1200 bits per second modem 
standardized for use in the general 
switched telephone network 

4800 bits per second modem standard­
ized for use on leased circuits 

4800 bits per second modem with 
automatic equalizer standardized for 
use on leased circuits 

4800/2400 bits per second modem 
standardized for use in the general 
switched telephone network 

Electrical characteristics for unbalanced 
double-current interchange circuits 

9600 bits per second modem for use on 
leased circuits 

Electrical characteristics for single­
current interchange circuits controlled 
by contact closure 

Data transmission at 48 kilobits per 
second using 60-108-kHz group-band 
circuits 

Modems for synchronous data 
transmission using 60-108-kHz group­
band circuits 

Loop test devices for modems (and 
provisional amendments, May 1977) 
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A-4 A-3 
INTERNATIONAL ORGANIZATION 

FOR STANDARDIZATION 
AMERICAN NATIONAL ST AND ARDS 

INSTITUTE 

ISO 646-1973 7-bit coded character set for information X3.l 
processing interchange 

ISO 1155-1973 Information processing Use of X3.4 
longitudinal parity to detect errors in 
information messages X3.15 

ISO 1177-1973 Information processing Character 
structure for start/stop and 
synchronous transmission 

ISO 1745-1975 Information processing - Basic mode 
control procedures for data 
communications systems 

X3.16 

ISO 2022-1973 Code extension techniques for use X3.24 
with ISO 7-bit coded character sets 

ISO 2110-1972 Data communication - Data terminal 
and data communication equipment - X3.25 
interchange circuits - assignment of 
connector pin numbers 

ISO 2111-1972 Data communication - Basic Mode 
control procedures - Code-independent 
information transfer X3.28 

ISO 2593-1973 Connector pin allocations for use with 
high speed data terminal equipment 

ISO 2628-1973 Basic mode control procedures 
complements X3.36 

ISO 2629-1973 Basic mode control procedures 
Conversational information message 
transfer 

ISO 3309-1976 Data communication - High level data 
link control procedures - Frame 
Structure 
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X3.41 

Synchronous Signalling Rates for Data 
Transmission 

Code of Information Interchange 

Bit Sequencing of the American 
National Standard Code for Information 
Interchange in Serial-by-Bit Data 
Transmission 

Character Structure and Character 
Parity Sense for Serial-by-Bit Data 
Communication Information Inter­
change 

Signal Quality at Interface between Data 
Processing Technical Equipment for 
Synchronous Data Transmission 

Character Structure and Character 
Parity Sense for Parallel-by-Bit 
Communication in American National 
Standard Code for Information 
Interchange 

Procedures for the use of the 
Communication Control Characters 
of American National Standard Code 
for Information Interchange in Specific 
Data Communication Links 

Synchronous High Speed Data Signalling 
Rates between Data Terminal 
Equipment and Data Communication 
Equipment 

Code Extension Techniques for use 
with 7-Bit Coded Character Set of 
American National Standard code for 
Information Interchange 



X3.44 

X3.57 

X.1 

X.2 

X.3 

X.4 

X.20 

X.20bis 

X.21 

X.2lbis 

X.24 

X.25 

Determination of Performance of Data 
Communication Systems 

Structure for · Formatting Me!ssage 
Headings for Information Interchange X.26 
Using The American National Standard 
Code for Information Interchange for 
Data Communication System Control 

International user classes of service 
in public data networks X.27 

International user facilities in public 
data networks 

Packet assembly/disassembly facility 
(PAD) in a public data network X.28 

General structure. of signals of Inter· 
national Alphabet No. 5 code for data 
transmission over public data networks 

Interface between data terminal 
equipment and data circuit-terminating X.29 
equipment for start-stop transmission 
services on public data networks 

V.21 - compatible interface between 
data terminal equipment and data circuit X.92 
terminating equipment for start-stop 
transmission services on public data 
networks X. 95 

General purpose interface between 
data terminal equipment and data X.96 
circuit-terminating equipment for 
synchronous operation on public data 
networks 

Use on public data networks of data 
terminal equipment which is designed 
for interfacing to synchronous V-series 
modems 

List of definitions of interchange circuits 
between data terminal equipment and 
data circuit-terminating equipment on 
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the packet mode on public data 
networks (and provisional amendment 
April 1977) ' 

Electrical characteristics for unbalanced 
double current interchange circuits for 
general use with integrated circuit 
equipment in the field of data 
communications (identical to V.10) 

Electrical characteristics for balanced 
double current interchange circuits for 
general use with integrated circuit 
equipment in the field of data 
communications (identical to V.11) 

DTE/DCE interface for a start/stop 
mode data terminal equipment 
accessing the packet assembly/ 
disassembly facility (PAD) on a public 
data network situated in the same 
country 

Procedures for exchange of control 
information and user data between a 
packet mode DTE and a packet 
assembly/disassembly facility (PAD) 

Hypothetical reference connections for 
public synchronous data networks 

Network parameters in public data 
networks 

Call progress signals in public data 
networks 

A-5 
ELECTRONIC INDUSTRIES 

ASSOCIATION 

public data networks RS-232C Interface between Data Terminal 
Equipment and Data Communication 
Equipment Employing Serial Binary 
Data Interchange 

Interface between data terminal equip­
ment and data circuit-terminating 
equipment for terminals operating in 
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RS-2698 Synchronous Signaling Rates for Data 
Trans mission 
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RS-334 

RS-363 

RS-366 

RS-404 

RS-410 

RS-422 

RS-423 

RS-449 

IEB-5 

IEB-9 

IEB-12 

Signal Quality at Interface between 
Data Processing Terminal Equipment 
and Synchronous Data Communication 
Equipment for Serial Data Transmission 

Standard for Specifying Signal Quality 
for Transmitting and F.2ceiving Data 
Processing Terminal Equipment using 
Serial Data Transmission at the Interface 
with Non-Synchronous Data 
Communication Equipment 

Interface between Data Terminal 
Equipment and Automatic Calling 
Equipment for Data Commi.;nication 

Standard for Start-Stop Signal Quality 

A-6 
FEDERAL STANDARDS 

FED-STD-1001 High Speed Synchronous Signaling 
Rates between Data Termina! 
Equipment and Data Circuit 
Terminating Equipment 

FED-STD-1002 Time and Frequency Reference 
Information 

between Terminal Equipment and Non- FED-STD-1003 Bit Oriented Data Link Control 
Synchronous Data Communication Procedures 
Equipment 

FED-STD-1005 2400 BPS Modem 
Standard for the Electrical Charac-
teristics of Class A Closure Inter- FED-STD-1006 4800 BPS Modem 
change Circuits 

Electrical Characteristics of Balanced 
Voltage Digital Interface Circuits 

Electrical Characteristics of Unbalanced 
Voltage Digital Interface Circuits 

General Purpose 37-Position and 9-
Position Interface for Data Terminal 
Equipment and Data Circuit­
Terminating Equipment Employing 
Serial-Binary Data Interchange 

Industrial Electronics Bulletin No. 5, a 
tutorial paper on signal quality at 
Interface 

Industrial Electronics Bulletin No. 9, 
application notes for EIA Standard RS-
232C 

Industrial Electronics Bulletin No 12, 
application notes on interconnection 
between interface circuits using RS-449 
and RS-232C 
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FED-STD-1010 ASCII Bit Sequencing for Serial-by-Bit 
Trans mission 

FED-STD-1011 Character Structure for Serial-by-Bit 
ASCII Trans mission 

FED-STD-1012 Character Structure for Parallel-by-Bit 
ASCII Transmission 

FED-STD-1013 Data Terminal Equipment to Data 
Circuit-Terminating Equipment 
Synchronous Signalling Rates using 
4KHz Circuits 

FED-STD-1020 Electrical Characteristics of Unbalanced 
Voltage Digital Interface Circuits 

FED-STD-1030 Electrical Characteristics of Balanced 
Voltage Digital Interface Circuits 
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Communication 
Technology 

Special Issue 

Datocomm glossary 
penetrates the jargon 
Use this listing of datacomm definitions to unravel 
the technology's specialized vocabulary. 

Whether you use it as a reference or an introduction, 
this compilation of terms will prove a handy guide to 
datacomm concepts. Adapted with permission from 
Data Communications, A User's Guide, by Ken 
Sherman (Reston Publishing Co, Reston, VA, 1980), it 
will help clarify your understanding of a complex and 
burgeoning field. 

ACD (automatic call distributor)--A switching 
system that automatically distributes incoming calls to 
a centralized group of receivers in the sequence in 
which the calls are received. It holds calls until a 
receiver is available. 

AC signaling-Using ac signals or tones to transmit 
data and/or control signals. 

Acoustic coupler-A sound transducer connected to 
a modem that permits use of a telephone handset as a 
connection to the telephone-company network for 
data-transmission purposes. 

ACU (automatic calling unit)--A device that 
automatically places a telephone call upon receiving 
information from a data-processing device. 

Algorithm-A prescribed set of well-defined rules or 
processes for finding a problem's solution. 

Alphanumeric-Consisting of letters and numbers. 
Alternate route-A secondary communication path 

used to reach a destination when the primary one is 
unavailable. 

AM (amplitude modulation)--Transmission of infor­
mation on a communication line by varying the voltage 
level (amplitude). 

Ambient noise-Interference present in a communi­
cation line at all times. 

Amplitude variation (ripple)--Unwanted signal­
voltage variations at different frequencies on a 
communication line. 

Answer back-A signal from a rece1vmg data­
processing device in response to a transmitting one's 
request indicating that the receiver is ready to accept 
or has received data. 

Application program-A computer program that 
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performs a data-processing function rather than a 
control operation. 

ARO (automatic retransmission request)--An 
error-detection and -correction technique that attempts 
a retry upon detecting an error. 

ASCII (American Standard Code for Information 
lnterchange)--A data-communication code set. 

ASA-Automatic send/receive. 
Asynchronous-Not synchronized by a clocking 

signal; in code sets, character codes containing start 
and stop bits. 

ATC (automated technical control)--A computer 
system used to maintain control of a data­
communication network. 

Attenuation-Loss of communication-signal energy. 
Automatic dialer-A device that automatically dials 

telephone numbers on a net\vork. 
AWG (American Wire Gauge)--Wire-size standard. 
Backup-The hardware and software resources 

available to recover after a degradation or failure of one 
or more system components. 

Balanced circuit-A circuit terminated by a net­
work whose impedance balances that of the line, 
resulting in negligible return losses. 

Balancing network-Electronic circuitry used to 
match 2-wire to 4-wire facilities, sometimes called a 
hybrid. The balancing is necessary to maximize power 
transfer and minimize echo. 

Bandwidth-The information-carrying capability of 
a communication line or channel. 

Baseband-The frequency band that information­
bearing signals occupy before they combine with a 
carrier in the modulation process. 

Base group--Twelve communication-set paths capa­
ble of carrying the human voice on a telephone set; a 
unit of frequency-division-multiplexing systems' band­
width allocation. 

Baud-A data-communication-rate unit used similar­
ly to bits per second (bps) for low-speed data: the 
number of signal-level changes per second (regardle:<s 
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of the information the signals contain). 
Baudot-A 5-level code set; its formal name is the 

International Telegraph Alphabet (!TA) #2. 
BCH-An error-detecting and -correcting technique 

used by communication receivers. 
Beam-Microwave radio systems that use ultrahigh 

or superhigh frequencies (UHF, SHF) to carry 
communications where the signal is a narrow beam 
rather than a broadcast signal. 

BERT (bit error-rate testing)--Testing a data line 
with a pattern of bits that are compared before and 
after a transmission. 

Bias-Communication-signal distortion related to bit 
timing. 

Bit rate-The rate at which data bits are transmitted 
over a communication path, normally expressed in bits 
per second (bps); not to be confused with the data 
signaling rate (baud), which measures the rate of signal 
changes transmitted. 

Bit stream-A continuous series of bits transmitted 
on a line. 

Blank-A "no-information" condition in a data­
recording medium or storage location. This vacancy can 
be represented by all spaces or all ZEROs, depending 
on the medium. 

BLEAT (block error-rate testing)--Testing a data 
line with groups of information arranged in transmis­
sion blocks. 

Block-A set of contiguous bits and/or bytes that 
make up a definable quantity of information. 

Blocking-Describes a condition in a switching 
system in which no paths or circuits are available to 
complete a call, resulting in a busy tone returned to the 
calling party. The term also refers to a denial or busy 
condition. 

Block-multiplexer channel-A computer-peripheral 
multiplexer channel that interleaves blocks of data. 
(See byte-multiplexer channel; contrast with selector 
channel.) 

Bridge-Equipment and techniques used to match 
circuits to each other, ensuring minimum transmission 
impairment. Bridging is normally required on multi­
point data channels where several local loops or 
channels interconnect. 

Broadband-Refers to transmission facilities whose 
bandwidth is greater than that available on voice-grade 
facilities. Also called wide band. 

Broadcast-To send messages or communicate 
simultaneously with many or all points in a circuit. 

SSC (Bisync)-An IBM-developed data-link-control 
procedure using character synchronization. 

Buffer-A storage area for a data block. 
Burst-A group of events occurring together in 

time. 
Burst error-A series of consecutive errors in data 
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transmission. 
- Bus-A connective link between multiple processing 

sites (colocated only), where any of the processing sites 
can transmit to any other, but only one way at a time. 

Byte-A set of contiguous bits constituting a discrete 
item of information. Most common bytes are six or 
eight bits long. 

Byte-multiplexer channel-A channel that inter­
leaves bytes of data from different sources. (Contrast 
with selector channel.) 

Cache memory-A high-spe.ed computer memory 
that contains the instruction or sequence of instructions 
most likely to be executed next. 

Call-setup time-The overall length of time required 
to establish a switched call between pieces of data-
terminal equipment. · 

Carrier-An analog signal at a fixed amplitude and 
frequency that combines with an information-bearing 
signal in the modulation process to produce an output 
signal suitable for transmission. 

Carrier system-A method of obtaining several 
channels from one communication path by combining 
them at the originating end, transmitting a wide-band 
or high-speed signal and recovering the original 
information at the' receiving end. 

CCITT (Consultative Committee for International 
Telephone and Telegraph)--An international stan­
dards group. 

CERT (character error-rate testing)--Checking a 
data line with test characters. 

Chain-A series of processing locations through 
which information must pass on a store-and-forward 
basis to reach a subsequent location. 

Channel-A data-communication path. 
Channel bank-Communication equipment that 

multiplexes, typically used for multiplexing voice-grade 
channels. 

Character-A language unit consisting of bits. 
Character parity-Adding an overhead bit to a 

character code to provide error-checking capability. 
Circuit switching-A communication method in 

which an electrical connection between calling and 
called stations is established on demand for exclusive 
circuit use until the connection is released. 

Clocking-Time - synchronizing communication 
information. 

Cluster-A group of user tenninals colocated and 
connected to one controller, through which each 
terminal accesses a communication line. 

Coaxial cable---2-conductor wire whose longitudinal 
axes are coincident; cable with a noise shield around a 
signal-carrying conductor. 

Common mode-A high-speed-modem interface 
name. 

Communication-line controller-A hardware unit 
that performs line-control functions with a modem. 

Compandor-A device used on some telephone 
channels to improve transmission performance. The 
equipment compresses the outgoing-speech volume 
range and expands the incoming volume range on a 
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long-distance telephone circuit. 
Concentrator-An electronic device that interfaces 

in a store-and-forward mode with multiple low-spr 
communication lines at a message level and then 
retransmits those messages to a processing site via one 
or more high-speed communication lines. 

Conditioning-Applying electronic filtering ele­
ments to a communication line to improve its ability to 
support higher transmission data rates. (See equaliza­
tion.) 

Connecting block-A cable-termination block 
where access to circuit connections is available. 
Contention~ompetition for use of the same 

communication facilities; a line-control method in which 
terminals request or bid to transmit. 

Control-line timing~lock signals between a 
modem and a communication-line controller unit. 

CPS (characters per second)-A data-rate unit. 
CPU (central processing unit)-The computer 

control logic used to execute programs. 
CRC (cyclic redundancy check)-An error­

checking control technique utilizing a binary prime 
divisor that produces a unique remainder. 

Crossbar-A type of widely used control-switching 
system using a crossbar or coordinate switch. Crossbar 
switching systems suit data switching be ~ause they 
have low-noise characteristics and can handle Touch­
Tone dialing. 

CTS (clear to send)-A control signal between a 
modem and a controller used to initiate data transmis­
sion over a communication line. 

Cursor-A lighted area on a CRT screen used to 
indicate the next character location to be accessed. 

CXR (carrier)-A communication signal used to 
indicate the intention to transmit data on a line. 

DAA (Data Access Arrangement)-A telephone­
switching-system protective device used to attach 
uncertified nontelephone-company-manufactured 
equipment to the carrier network. 

Data base-A collection of electronically stored data 
records. 

Data compression-A technique that provides for 
the transmission of fewer data bits than originally 
required without information loss. The receiving 
location expands the received data bits into the original 
bit sequence. 

Data set-See modem. 
Data switcher-A system used to connect network 

lines to a specific data-processing computer port. 
dB (decibel)-Po\'.;er- and voltage - level- mea­

surement unit. 
dBm-Power-level-measurement unit in the tele­

phone industry based on 600n impedance and 1004-Hz 
frequency. 0 dBm is 1 mW at 1004 Hz terminated by 
6000 impedance. 
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DCE (data - communication equlpment)-
Equipment (such as a modem) installed at a user's 
premises that provides all th~ functions required to 
establish, maintain and terminate a connection and 
signal conversion and coding between the data-terminal 
equipment and the common carrier's line. 

DOD (Direct Distance Dlal)-The North American 
telephone dial system. 

Dedicated line-A communication line that isn't 
dialed, also termed a leased or private line. 

Delay distortion-Distortion that occurs on commu­
nication lines due to signals' different propagation 
speeds at different frequencies. Measured in microsec­
onds of delay relative to the delay at 1700 Hz. This type 
of distortion doesn't affect voice communication but can 
seriously impair data transmissions. 

Demodulator-A functional section of a modem that 
converts received analog line signals to digital form. 

Dial up-The use of a rotary-dial or Touch-Tone 
phone to initiate a station-to-station call. 

OMA-Direct memory access from I/O and peripher­
al controllers without going through the arithmetic 
processing unit. 

DOM (data-quality monitor)-A device used to 
measure data bias distortion above or below a 
threshold. 

DTE (data-termination equipment)-Equipment 
that constitutes the data source and/or data sink and 
provides for the communication control function 
protocol; it includes any piece of equipment at which a 
communication path begins or ends. 

EBCDIC (Extended Binary Coded Decimal Inter­
change Code)-An 8-level code set used frequently in 
data communication. 

Echo distortion-A telephone-line impairment 
caused by electrical reflections at distant points where 
line impedances are dissimilar. 

EIA (Electronic Industries Association) RS-232-
The standard interface between a modem and line 
controller for voice-grade communication lines. 

Electronic Switching System (ESS)-A type of 
telephone switching system that uses a special-purpose 
digital computer to direct and control the switching 
operation. ESS permits custom-calling services such as 
speed dialing, call transfer and 3-way calling. 

Encryption-The technique of modifying a known 
bit stream on a transmission line to make it appear like 
a random sequence of bits to an unauthorized obsener. 

Envelope delay-An analog line impairment where 
a variation of signal delay with frequency occurs across 
the data-channel bandwidth. (See delay distortion.) 

Equalization-A technique used to compensate for 
distortions present on a communication channel. 
Equalizers add loss or delay to signals in inverse 
proportion to the channel characteristics. The signal 
response curve is then relatively "flat" and can be 
amplified to regain its original form. (See distortion.) 

F1 F2-A type of modem that operates over a 
half-duplex line (2-wire) to produce two subchannels at 
two different frequencies for low-speed full-duplex 
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operation. (See reverse channel.) 
Facility-A transmission path between two or more 

locations without terminating or signaling equipment. 
Adding terminating equipment would produce either a 
channel, a central-offic~ line or a trunk. 

FDM (frequency-division multlplexing)--A tech­
nique in which a data line's bandwidth is divided into 
different frequency subchannels. It permits several 
terminals to share the same line. 

FE (format effectuation)-Characters of a code set 
used to format information to be sent for processing. 

FEC (forward error correctlng)--Used to describe 
equipment that corrects transmission errors at a 
receiver. The technique provides for transmission of' 
additional information with the original bit stream so 
that if an error is detected, the receiver can recreate 
the correct information without a retransmission. 

Fiber optics-A technology employing plastic or 
glass fibers that carry light representing information. 

Filter-Electronic circuitry that blocks some signal 
components while allowing other components to pass 
through uniformly. 

Firmware-A set of software instructions placed 
permanently or temporarily in a read-only memory 
(ROI\!). 

Flag-A delimiting bit field used to separate portions 
of data. 

Flexible disk (floppy disk)--A magnetic storage 
medium constructed of thin plastic. 

FM (frequency modulatlon)--A method of transmit­
ting digital information on an analog line by varying the 
carrier frequency. 

Format-A message or data structure ·~hat allows 
identification of specific control codes or data by their 
position during processing. 

Frequency offset-Analog-line· frequency change, 
an impairment encountered on a communication line. 

Frequency shift keying (FSK)--A form of frequency 
modulation in which the carrier frequency is made to 
vary or change in frequency precisely when a change in 
the state of a transmitted signal occurs. 

Frequency stacking-Another name for FDM that 
reveals how the multiplexing is performed. 

Front end-An auxiliary computer system that 
performs network-control operations, releasing the 
host computer system to process data. 

Full duplex (FDX)--A 4-wire circuit or protocol that 
provides for simultaneous transmission in both direc­
tions between two points. 

Full/full duplex-A protocol for a multidrop line that 
permits transmission from a master location to a slave 
site; the master location can also simultaneously receive 
a transmission from another slave site on that line. 

Gain-The degree to which a signal's amplitude is 
increased. The amount of amplification realized when a 
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signal passes through an amplifier or repeater, 
normally measured in decibels. 

Gaussian nolse-N oise whose amplitude is charac­
terized by the Gaussian distribution, (eg, white noise, 
ambient noise, hiss). · 

Group channel-A unit or method of organization on 
telephone carrier (multiplex) systems. A full group is a 
channel equivalent to 12 voice-grade channels (48 kHz). 
A half group has the equivalent bandwidth of sLx 
voice-grade channels (24 kHz). When not subdivided 
into voice facilities, group channels can furnish 
high-speed data communication. 

Guard frequency-Describes the frequencies be­
tween subchannels in FDM systems used to guard 
against subchannel interference. 

Half duplex-A communication line consisting of two 
wires or employing a protocol capable of transmitting in 
only one direction at a time. 

Hamming code-An FEC technique named for its 
inventor. It corrects single-bit errors. · 

Handshaking-Line-termination interplay to estab­
lish a data-communication path. 

Harmonics-Frequencies that are multiples of a 
fundamental value., 

Harmonic distortion-A data-communication-line 
impairment caused by erroneous frequency generation 
along the line. 

HDLC (High Level Data-Link Control)--A CCITI' 
standard data-communication line protocol. 

Hit on the line-Describes errors caused by external 
interference, such as impulse noise resulting from 
lightning or man-made interference. 

House cables-Conductors inside a building used to 
connect communication equipment to outside lines. 

HRC (horizontal redundancy checklng)--A val­
idity-checking technique used on data-transmission 
blocks in which redundant information is included with 
the information to be checked. 

Hybrid-See balancing network. 
Impulse noise-A type of communication-line inter­

ference characterized by high amplitude and short 
duration. 

Insertion loss-Signal-power loss resulting from 
connecting communication equipment with dissimilar 
impedance values. 

lnterference--Refers to unwanted occurrences on 
communication channels that result from natural or 
man-made noises and signals. 

Intermodulation distortion-An analog-line impair­
ment where two frequencies interact to create an 
erroneous frequency, which in turn distorts the 
data-signal representation. 

ITDM (intelligent time-division multiplexer}-A 
multiplexer that assigns time slots on demand rather 
than on a fixed subchannel-scanning basis. Also termed 
a statistical multiplexer. 

Jitter-Type of analog-communication-line distortion 
caused by a signal's variation from its reference timing 
position, which can cause data-transmission errors, 
particularly at high speeds. This variation can be in 
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amplitude, time, frequency or phase. 
Jumbo grouir-The highest FDM carrier-system 

multiplexing level; it contains 3600 voice-frequency 
(VF) or telephone channels (six master groups). 

Leased line (private line, dedicated llne}-A 
communication line for voice and/or data rented from a 
communication carrier. 

Line protocol-A control program used to perform 
data-communication functions over network lines. 
Consists of both handshaking and line-control functions 
that move the data between transmit and receive 
locations. 

Local looir-The access line from either a user 
terminal or a computer port to the first telephone office 
along the line path. 

Logging-Recording data, such as error events or 
transactions, for future reference. 

Long line-A communication line spanning a long 
distance relative to the local loop. · 

Loop current-A teletypewriter-to-line interface 
and operating technique that doesn't employ modems. 

Loopback-Directing signals back toward the 
source at some point along a communication path. 

LTS (line test set}-Analog-line test unit. 
Main distribution frame (MDF}-The cable rack on 

which all distribution and trunk cables leading into a 
central office are terminated. 

Message switching-Routing messages bet\veen 
three or more locations by store-and-forward tech­
niques in a computer. 

MG (master group)-An FDM carrier-multiplexing 
level containing 600 voice-frequency channels. 

Microcode-A set of software instructions that 
execute a macro instruction. 

MIL-188-A military interface between a modem and 
line controller equivalent to RS-232. 

Modem (data set)-An acronym for a unit that 
modulates and demodulates digital information from a 
terminal or computer port to an analog carrier signal 
for passage over an analog line. 

Multiplexed line-A data-communication line 
equipped with multiplexers at each end. 

Multipoint line-A communication line with several 
subsidiary controllers sharing time on the line under a 
central site's control. 

Noise--A communication-line impairment inherent 
in the line design or induced by transient energy 
bursts. 

On line--A direct connection between a remote 
terminal and a central processing :::;ite. 

Open wire-Communication line::; that aren't insulat­
ed and formed into cables, but are instead mounted on 
aerial crossarms on utility poles. 

PRcket-mode terminal-Data-terminal equipment 
tha can control and format packets and tram,mit and 
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receive them. 
Packet switching-The transfer of data by means of 

addressed packets whereby. interim point-to-point 
channels are available only during the transmission of 
one packet. The channel then becomes available for the 
transfer of packets from the same or other messages. 
Contrast with circuit switching, where the data 
network determines the end-to-end routing before the 
entire message transfer. 

PAD (packet assembler/disassembler}-
Equipment providing packet assembly and disassembly 
facilities. 

Parity error-An error occurring when the results of 
the parity calculations at the transmit and receive ends 
of a system don't agree. 

Passband filters-Filters used in modem design to 
allow only the frequencies within the communication 
channel to pass while rejecting all frequencies out:Side 
the channel. 

PC (phase corrector}-A part of synchronous 
modems that adjusts the local data-clocking signal to 
match the incoming receive data sent by the remote 
clocking signal. 

Phase jitter-A,r analog-line impairment caused by 
power and communication equipment along the line that 
shifts the signal phase relationship back and forth. 

PM (phase modulation)-Variation of an analog 
signal's phase in direct relationship to digital input 
information. 

Point-to-point-A communication line connected 
directly from one site to another. 

Polling-A control message sent from a master site 
to a slave site that serves as an invitation to transmit 
data to the master site. 

Primary center-A Class 3 telephone-switching 
office at the next level above toll center. 

Privacy-The techniques used for limiting and1or 
preventing access to specific system infonnation from 
otherwise authorized system users. 

Propagation delay-The time necessary for a signal 
to travel from one point in a circuit to anot_her. 

Protocol-A formal set of conventions governing the 
format and control of inputs and outputs between two 
communicating processes, including handshaking and 
line discipline. 

Pulse modulation-Modulating the characteristics 
of a pulse series in one of several wa;vs to create an 
infonnation-bearing signal. Typical methods involve 
modifying the pulses' amplitude (PA~), wi<lth or 
duration (PDM), or position (PPM). The most common 
pulse-modulation technique employed in telephone 
communications is pulse-code modulation (PC.\IJ, in 
\Vhich the system samples the information signals at 
regular intervals and transmits a series of pul:0es in 
coded form, representing the amplitude of the infonna­
tion signal at the sampling time. 

Quadrature distortion-Analog-signal distor:ion 
frequently found in phase-modulation modems. 

Aeactance-Frequency-sensitive communication­
line impairment causing loss of power and phase 
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shifting. 
Recovery-The actions required to bring a system 

to a predefined level of operation after a degradation or 
failure. 

Regional center-A Class 1 telephone-switching 
office, the top level in the DDD system. 

Response time-The time measured from the 
depression of a terminal's Enter key to the display of 
the first character of the response at that terminal site. 

Reverse channel-An optional feature on s.ome 
modems that provides simultaneous communication 
from the receiver to the transmitter on a 2-wire 
channel. It can be used for message transmission, 
circuit assurance or breaking and to facilitate certain 
forms of error control and network diagnostics. Also 
termed backward channel. 

ATS (request to send}--An RS-232 control signal 
between a modem and user's digital equipment that 
initiates the data-transmission sequence on a communi­
cation line. 

SDLC (Synchronous Data-Link Control}--An IBM 
data-communication message protocol. 

Sectional center-A Class 2 telephone-switching 
office between a regional and a primary center. 

Selector channel-A channel designed to operate 
with only one I/O device at a time. Once the I/O device 
is selected, a complete record transfers one byte at a 
time. (Contrast with block-multiplexer channel.) 

Slicing level-A voltage or current level of a digital 
signal at which a ONE or ZERO can be determined. 

Slot-A unit of time in a TDM frame during which a 
subchannel bit or character is carried to the other end 
of the circuit and extracted by the receiving TDM unit. 

SIN (signal-to-noise) ratio-The relative power 
levels of a signal and noise on a communication line, 
expressed in decibels. · 

SRC (spiral redundancy checking}--A validity­
checking technique for transmission blocks where the 
redundant information sent with the block for receiver 
checking is accumulated in a spiral-bit-position fashion. 

Store and forward-A data-communication tech­
nique that accepts messages or transactions, stores 
them until they are validated and complete and then 
forwards them to the next location as addressed in the 
message or transaction header. 

Streaming-A modem's condition when it is sending 
a carrier signal on a multidrop communication line and 
hasn't been polled. 

Super group-The assembly of five 12-channel 
groups, for simultaneous modulation and demodulation, 
occupying adjacent bands in the spectrum. Can be used 
as 60 voice-grade or wide-band channels or combina­
tions of both. 

SYN (SYNC}--A bit or character used to synchronize 
a time frame in a time-division multiplexer. Also, a 
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sequence used by synchronous modems to perform bit 
synchronization and by the line controller for character 

. synchronization. · 
Synchronous modem-A line-termination unit that 

uses a derived clocking signal to perform bit synchroni­
zation with incoming data. 

TOM (time-division multiplexing)-A data­
communication technique for combining several lower 
speed channels into one facility or transmission path at 
a higher speed in which each low-speed channel is 
allotted a specific position in the-signal stream based 
upon time. Thus, the information on the low-speed 
input channels is interleaved at higher speed on the 
multiplexed channel. At the receiver, the signals are 
separated to reconstruct the individual low-speed 
channels. 

Telemetry-Transmission and collection of data 
obtained by sensing conditions in a real-;ime 
environment. 

Text-The part of a message or transaction between 
the control information of the header and that of the 
trace section or tail that constitutes the information to 
be processed or delivered to the addressed location. 

Thermal noise-A type of electromagnetic noise 
produced in condu;tors or in electronic circuitry that is 
proportional to temperature. (See Gaussian noise.) 

Time sharing-A processing technique that permits 
multiple users to share resources simultaneously. 

Toll center-A Class 4 telephone-switching office up 
one level from the end or serving office, named for the 
call-billing apparatus found there. 

T/P (transaction processing}--A processing tech­
nique using on-line control programs and a remote 
terminal network so that inquiries and applications 
against a data base can be performed at any processing 
site where the data is stored. Routing is performed 
based on the content of the message that also contains 
the information to be processed. 

Turnaround time-The time required for a modem to 
reverse the direction of transmission on a half-duplex 
line. 

Uncontrolled terminal-A user terminal that is on 
line all the time and does not contain line-control logic 
for polling and calling. 

VF (voice frequency}--Describes a telephone chan­
nel designed to carry the human voice. 

VHF (very high frcquency)-A radio carrier­
frequency band (80 to 800 MHz) used in emergency 
situations for telephone and data communications. 

VRC (vertical redundancy checking)-A method of 
character parity checking. 

White noise--See Gaussian noise and thermal 
noise. 

Wide band-Implies data speeds requiring the 
equivalent of lnore than one VF channel for operation; 
broadband. EON 

Article Interest Quotient (Circle One) 
High 479 Medium 480 Low 481 
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FCC ADOPTED STANDARD JACK ARRANGEMENTS 
FOR 

DATA EQUIPMENT CONNECTION 

lWfl'ERSAL DATA Sl'STE.\IS. J.\'C. 

Type of Jack Type of Connection USOC Code Application 

A. Miniature 6-Position Bridged Tip and Ring RJllC, RJllW, RJ17C 1&2 

Bridged Tip and Ring RJ12C, RJ12W 3 
Ahead of Key Telephone 
Line Circuit Plus A and Al 

Bridged Tip and Ring RJ13C, RJ13W 4 
Behind Key Telephone 
Circuit Plus A and Al 

Bridged 2 Line Tip and Ring RJ14C, RJ14W 5 

Bridged Tip and Ring With RJ16X 6 
Mode Indication to A Series 
Connection Ahead of Bridged 
Connector 

Bridged Tip and Ring RJ18C 7 
Ahead of All Equipment 
With Make Busy Cont1rol 

Bridged Tip and Ring Behind RJ19C 8 
Key Telephone Line Circuit 
Plus A, Al, and Make Busy 
Control 

Bridged 3 Line RJ25C 9 
Tip and Ring 

B. Weatherproof Bridged Tip and Ring RJlSC 10 

Bridged Tip and Ring RJA1X,RJA2X 11 
(Adapters) RJA3X 

C. SO-Position Miniature Bridged Tip and Ring RJ21X 12 
Ribbon Jack 

Bridged Tip and Ring RJ22X 13 
Ahead of Key Telephone 
Line Circuit Plus A and Al 

Bridged Tip and Ring RJ23X 14 
Behind Key Telephone 
Line Circuit Plus A and Al 

Bridged Tip and Ring RJ24X 15 
Behind Key Telephone 
Line Circuit Plus A 
And Common Al 
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UNIVERSAL DATA SYS!'EMS. INC. 

Type of Jack Type of Connection USOC Code Application 

c. SO.Position Miniature Bridged Tip and Ring (DATA) RJ26X, RJ27X 16 
Ribbon Jack (Cont) 

Series Tip and Ring RJ71C 17 

Series Tip and Ring Ahead RJ31X 18 
of All Station Equipment 

D. Miniature 8-Position Series Tip and Ring Ahead RJ32X 19 
Series Jack of One Station 

Series Tip and Ring Ahead RJ33X 20 
of Key Telephone Line 
Circuit Plus A and Al 

Series Tip and Ring Behind RJ34X 21 
Key Telephone Line Circuit 
Plus A and Al 

Series Tip and Ring Plus A RJ35X 22 
and Al Wired to Station 
Set T ermmals 

Series Tip ;ind Ring Plus RJ36X 23 
Ml and MIC 

Bridged 2 Line Tip and Ring RJ37X 24 
With Exclusion On Line 1 

Series Tip and Ring RJ38X 25 
Ahead of All Station 
Eql!ipment With Continuity 
Leads 

E. Miniature 8-Posit1on Bridged Tip and Ring RJ41S, RJ45S 26 

Series Jack (Keyed) Plus Ml and MIC (RJ41M, RJ45M) 
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1. Jacks RJ llC and RJ 11 W are normally associated 
with single line ancillary devices, telephone sets, or 
-9 dBm (permissive) modems and provide bridged 
connections to the tip and ring of a telephone line. 
RJ 11 C is surface or flush mounted for use with desk 
telephone sets. while RJ 11 Wis used for wall mounted 
telephone sets. 

2. Jack RJl 7C provides a single line bridged connection 
of tip and ring to special telephone sets or ancillary 
equipment (e.g., ECG machines) in hospital critical 
care areas. Only registered equipment conforming to 
Article 517 of the 1978 National Electrical Code is 
permitted to connect to this jack arrangement. This 
jack differs from the RJl lC in that tip and ring appear 
on pins 1 & 6 rather than 3 & 4. 

3. Jacks RJ 12C and RJ 12W are normally associated 
with one line of a key telephone system. They 
provide a bridged connection to the tip and ring of 
the telephone line and to key system A and A I leads. 
The tip and ring conductors in the 1ack are connected 
ahead of the key telephone system line circuit. The 
RJ 12C is surface or flush mounted for use with desk 
telephone sets while the RJ 12W is for wall mounted 
telephone sets. Typically, these arrangements are 
used when registered ancillary equipment must 
respond to central office or PBX ringing. 

4. Jacks RJ13C and RJ13W are normally associated 
with one line of a key telephone system. They 
provide a bridged connection electrically behind the 
key system line circuit to the tip and ring conductors 
and to the A and A 1 leads. The RJ 13C is surface or 
flush mounted for use with desk telephone sets while 
RJ 13W is for wall mounted telephone sets. These 
arrangements are generally used when the registered 
ancillary equipment does not require central office 
or PBX ringing to function properly. 

5. Jacks RJ 14C and RJ 14W provide for bridged 
connections to the tip and ring conductors of two 
separate telephone lines. The RJ14C is surfaced or 
flush mounted for use with desk telephone sets while 
the RJ14W is for wall mounted telephone sets. 

6. Jack RJ 16X provides a single line bridged tip .and 
ring and is associated with -9 dBm (permissive) data 
arrangements that require mode indication for use 
with exclusion key telephone sets. The exclusion 
key telephone set requires a series jack, RJ36X 
(described under 8 position jacks) as its normal 
means of connection. 
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7. Jack RJ18C provides a bridged connection of single 
line tip and ring with make-busy leads MB MB l. 
When the registered equipment provides a contact 
closure between the MB and MB 1 leads, a mdke 
busy indication is transmitted to the network equip­
ment busying out the line from further incoming calls. 
It is recommended that the busy indication (contact 
closure) be provided while the line is in the idle state 
in order to reduce the possibility of interfering with a 
call that is in the ringing or talking state. The RJ18C 
is surface or flush mounted for use with desk 
telephone sets. 

8. Jack RJ19C is normally associated with one line of a 
key telephone system. It provides a bridged 
connection of single line tip and ring behind a key 
system line circuit, with A and Al lead control. and a 
direct connection for MB;MBl make busy leads. 

When the modem provides a contact closure 
between the MB and MB 1 leads, a make busy 
indication is transmitted to the network equipment 
busying out the line from further incoming calls. It is 
recommended that the busy indication (contact 
closure) be provided while the lint is in the idle state 
in order to reduce the possibility of interfering with a 
call that is in the ringing or talking state. The RJ l 9C 
is surface or flush mounted for use with desk 
telephone sets. 

9. Jack RJ25C provides for bridged connection to the 
tip and ring conductors of three separate telephone 
lines. The telephone company will wire the lines to 
the jack in the sequence designated by the 
customer. The RJ25C is surface or flush mounted 
for use with the desk telephone sets and ancillary 
devices. 

10. Jack RJ15C is a weatherproof jack arranged to 
provide single line bridged connection to tip and 
ring. Jack RJ 15C can be arranged for surface or 
flush mounting depending upon customer needs. 

11. RJA lX and RJA3X are adapters used to adapt 4-
position and 12-position jacks, respecllvely, to a 
6-position miniature bridged jack (Figures 15 and 
16). They provide bridged connections to the tip and 
ring of the telephone line. If A and A 1 leads are 
already terminated in the 4- or 12-pin jack, they wt!! 
appear in positions 2 and 5 in the adapter. If A and A 1 
leads are not involved, positions 2 and 5 are reserved 
for telephone company use. 
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RJA2X is an adapter that converts a single miniature 
jack to two miniature jacks. It provides a bridged 
connection to the tip and ring conductors of the 
telephone line. If A and A I leads are alre<1dy 
terminated in an existing mini<1ture bridged jack, 
they will appear in posirions 2 and Sin both miniature 
bridged jacks in the adapters. If A and Al leads are 
not provided, positions 2 and S are reserved for 
telephone company use. 

12. Jack RJ21X provides bridged connections to tip and 
ring conductors of up to twenty-five telephone lines. 
The RJ21X is typically used with Traffic data 
Recording Equipment and Multiple Line 
Communication Systems. The user must specify the 
connection sequence for each line appearir.g in the 
jack. 

13. Jack RJ22X c,m he associ,ited \\lith a telephone 
corn1Mn\.:·provided key telephone system when 
connection to several lines is required. It provides 
bridged connections of up to twelve telephone lines 
and their associated A and A I leads. The tip and ring 
conductors in the jack are wired ahead of the line 
circuit in the key telephone system. This 
arrangement is used when the modem must respond 
to central office or PBX ringing. 

14. Jcick RJ23X is normally associated with a telephone 
company-provided key telephone system when 
connection is required to several lines. It is wired 
to provide bridged connections of up to twelve key 
system line circuits and associated A and A 1 leads. 
It differs from and is prefered over the RJ22X, in that 
tip and ring conductors in the jack are wired behind 
the key system line circuits. This arrangement is 
typically used when the modem does not require 
central office or PBX ringing to function properly. 

lS. Jack RJ24X is normally associated with a 
telephone-company provided key telephone 
system. It is typically used with registered ancillary 
devices such as conferencing devices, music on 
hold, etc. It is wired to provide the same tip, ring, 
A, and A 1 appearances as a standard five line key 
telephone set. 

16. Jack RJ26X is a multiple line universal data jack for 
up to 8 lines in a SO-position miniature ribbon 
connector and accommodates either fixed loss loop 
(FLL) or programmed (P) types of data equipment. 
A switch, accessible to the customer, is provided on 
each line to select FLL or P type of operation. FLL 
equipment transmits at .4 + l dB with respect to one 
milliwatt and a pad is included in the data jack so 
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that pad loss plus loop loss is nominally 8 dB. 
Programmed type data equipment adjusts its output 
power in accordance with a programming resistor in 
the data jack. By these means, signals from either 
FLL or P types of registered data equipment will 
arrive at the local telephone company central office 
at a nominal -12 dB with respect to one milliwatt for 
optimum data transmission. 

Jack RJ27X is a multiple line programmable data 
jack for up to 8 lines in a SO-position miniature ribbon 
connector and accommodates programmed data 
equipment only. 

17. Jack RJ 17C provides a multiple series arrangement 
of tip and ring. It is typically used with registered 
series devices such as toll restrictors, etc. Jack 
RJ l 7C can accommodate up to 12 circuits per jack 
(i.e., one tip and ring "in" and one tip and ring "out", 
4 leads per circuit). This arrangement does not 
currently provide automatic rest or dt1on upon 
disconnection of registered equipment. Thus. a 
manual bridging plug is provided in order to rn<1intain 
circuit continuity upon withdrawal of a registered 
plug. 

18. Jack RJ31X provides a series connection to the tip 
and ring conductors of a telephone line. It is wired 
ahead of all station equipment electric.:ili1;.· <incl 1s 
typically used with registered alarm reporting 
devices. When there is an alarm condition, the 
registered device functions to cut off all station 
equipment wired behind it, via this jack. 

19. Jack RJ32X provides a series connection to the tip 
and ring conductors of a telephone line. It differs 
from RJ31X in that it is wired ahead of a particular 
telephone set rather than ahead of all the station 
equipment. It is typically used with registered 
automatic dialers. 

20. Jack RJ33X is normally associated with a key 
telephone system. It provides a series connection to 
the tip and ring conductors of the telephone line and 
the key system line circuit A and Al leads. The tip 
and ring conductors are wired ahead of the key 
system line circuit. This arrangement is t~:pically 
used when the modem requires centr<1l office or PBX 
ringing. 

21. Jack RJ34X is normally associated with a key 
telephone system. It is wired to provide a series 
connection to the key system line circuit tip dnd ring 
conductors and its A and Al leads. 



It differs from RJ33X in that all conductors are 
wired behind the key system line circuit. This 
arrangement is typically used when the modem is 
not critical as to type of ringing signal or does not 
require central office or PBX ringing. 

22. Jack RJ35X is normally associated with a key 
telephone set. It is wired to provide a series 
connection to the tip and. ring conductors of the 
telephone line and a bridged connection to the A and 
A I leads. It differs from RJ33X and RJ34X in that the 
tip and ring leads are connected to the common 
wiring behind the pick-up keys of the station set 
but ahead of the switch hook. The jack is wired to 
the key telephone set so that the modem functions 
on the line selected on the key telephone set. 

23. Jack RJ36X provides a connection for a registered 
telephone set equipped with an exclusion key when 
the telephone line is also to be used with a registered 
data set or registered protective circuitry. It is wired 
to provide a series connection to the tip and ring 
conductors of the telephone line and mode 
indication leads MI and MIC. With this jack, the 
exclusion key can be used to transfer the telephone 
line between the modem and the telephone set. As a 
customer option, the exclusion key may be wired so 
that either the telephone set or the modem controls 
the line. In the former case, the exclusion key must 
be operated to transfer the telephone line to the 
modem. In the latter case, the telephone line is 
normally associated with the modem. Operation of 
the exclusion key is required to transfer the line to 
the telephone set. In either case, a closure on the 
MI and MIC leads indicates the voice mode. 

24. Jack RJ37X is used for providing two line service 
with exclusion. The jack is wired to provide a bridged 
connection to the tip and ring conductors of two 
telephone lines with exclusion on line 1. 

25. Jack RJ38X provides a series connection to the tip 
and rinq conductors of a telephone line identical to 
thos<? described for RJ31X. However, the jack also 
prr v1cles a continuity circuit which is used as an 
indication that the plug of the registered equipment 
is enqaged with the jack. The jack is wired ahead of 
~111 station equipment electrically and is typically 
used with registered alarm dialers. 

26. RJ4 !S is a single line universal data jack normL1lly 
associated with fixed loss loop (FLL) or 
progrL1mmed (P) modems. A switch, accessible to 
the user, is provided to select FLL to P type of 
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operation. (FLL equipment transmits at ·4 + 1 dB 
with respect to one milliwatt and a pad is included 
in the data jack so that pad loss plus loop loss is 
nominally 8 dB. Programmed modems adjust their 
output power in accordance with a programming 
resistor in the data jack. By these means, signals 
from either FLL or P types of registered modems will 
arrive at the local telephone company central ofiice 
at a nominal -12 dB with respect to one milliwatt for 
optimum data transmission.) A sliding cover is 
provided to keep dirt and dust from entering the 
jack when it is not in use. The FLL/P switch selects 
the desired method of operation. Two matted 
surfaces are provided on the housing of the jack for 
the telephone company installer to write in the loop 
loss (designated LP L) and the telephone lint> 
number (designated T LN). 

RJ45S is a sinqle line dL1ta jack normally associated 
with programmed (P) modems. This jack is the Si:lme 
as the universal dLlta jack RJ41S described above. 
except that the pad for fixed loss loop (FLU 
equipment and the switch to select FLL or P type 
of operation are omitted. Its appearance is the same 
as RJ41S except that RJ45S does not have the 
FLL P switch. 

Both jacks provide bridqed connections to the tip 
and rinq of a telephone line and provide mod<! 
indication leads for use with exclusion key telephone 
sets when required. The exclusion key telephone set 
requires a series jack RJ36X as its normal means of 
connection. 

The RJ41M and RJ45M provide ,1 multiple mountinq 
arrangement for mounting a number of RJ41S or 
RJ45S Single Line Universal or ProqrL1mmed data 
jacks. The telephone compL1111es will implement 
USOCs and RJ41M and RJ45M with RKM2X 
(which is the USOC for a mounting arrangement) 
and the appropriate number of RJ41S or RJ4SS 
single line data jacks as required by the user. The 
mounting Llrranqcrnent ~viii ;iccommodi:lte up to 16 
single line data jL1cks. In etfect. this ;1rrL1ngenwnt 
provides the fei:ltures of a pi:ltch Jli:lncl. The user h,1s 
complete flexibility in p;1tchinq the cord ;me! pluq 
from L1ny modem to any line. The Mrangcrnent cm 

be mounted on a wall or on 19 or 23 inch reby ri:lcks. 
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STANDALONE MODEM LINE 

CABLE UDS PART MODEM I MECHANICAL 1 TEL CO TELCO JACK USED ON I I 
CODE NUMBER CONNECTION I LAYOUT I CONNECTION 

6 PIN 6 PIN 

g 9 c= © 62 61020184 RJ11C ALL LP SERIES 

r- 6 FEET .. , PERMISSIVE MODEMS. 

2 WIRE CABLE (TIP AND RING) 

6 PIN 6 PIN 

@ 9C=====© 
RJ12C ALL LP SERIES 

64 61020410 
I ... ... , RJ13C MODEMS. 

6 FEET PERMISSIVE 

4 WIRE CABLE (TIP. RING. A AND A1\ (MUL Tl BUTTON PHONES) 

8 PIN 6 PIN 

© ~ ~ 9 6 
63 61020202 

.. 1 

RJ11C ALL DIRECT CONNECT 

l ... 6 FEET PERMISSIVE STANDALONE MODEMS 

2 WIRE CABLE (TIP AND RING) 

8 PIN 
6 PIN 

~ ~ 9 ~ © 
59 61020418 

1 ... --1 
RJ16X ALL DIRECT CONNECT 

6 FEET PERMISSIVE STANDALONE MODEMS 

4 WIRE CABLE (TIP. RING. Ml. MIC) 

8 PIN 
8 PIN 

C? ~ 9C ~ c:=O RJ45S ALL DIRECT CONNECT 
PROGRAMMABLE STANDALONE MODEMS 

66 61020192 

I- I RJ41S 

6 FEET 
I 

(PROGRAMMABLE 
ONLY) 

6 WIRE CABLE (TIP. RING. Ml. MIC. PR. PCl 

6 PIN 4 SPADE LUG 

g ==€#€~ ~~GPAIR 
73 61020212 

9 L '~RX PAIR 

1-
r; By PRIVATE LINE ALL PRIVATE LINE 

~ 
MODEMS 

8 FEET 

4 WIRE CABLE [TIP. RING (TX PAIR). TIP. RING 
(RX PAIR1] 

8 PIN 8 SPADE LUG 

~ PRIVATE LINE FOR 212A IN 

C? ~ 
2 WIRE OPERATION PRIVATE LINE 82 61020232 9C MODE RED A.ND 

'-\Si Grl::e~ .v1FlES USED 

~ 
8 WIRE (TIP AND n.r:·.>) 

6 FEET .J 

::i.. 



RACK MOUNT CABLES 

RM16 D/C WITH 50 PIN BACKPLANE I 
CABLE UDS PART RACK I MECHANICAL 

I 
TELCO TEL CO USED I I I 

CODE NUMBER CONNECTION I LAYOUT I CONNECTION JACK ON 
...1. 

50 PIN 50 PIN 

c( ~?50Ply ~ ). 1 

1- ~I 
RM16 DIC RACK 

63 61020181 RJ21X MAX 16 LINES 
PERMISSIVE LESS IF AUTODIALERS 

8 FEET ARE USED 

50 WIRE CABLE (MAX 16 PAIRS OF TIP AND RINGl 

50 PIN - 50 PIN 

.f_;;;;t I 
l1"1 ). RM16 D/C RACK MAX 8 

LINES PER CABLE. 
61 61020171 1- J RJ27X LESS IF AUTODIALERS 

8 FEET I 
PROGRAMMABLE ARE USED. 2 CABLES 

PER SHELF 

50 WIRE CABLE (MAX 8 PAIRS OF TIP & RING! I 

FRONT VIEW 

100000000] ADAPTER 2 ADAPTERS PER 
COVERTS SHELF TO COVERT 

NOT 61020240 50 BACKPLANE ALL 16 LINES PER 

USED 

I I 
CONNECTOR TO PERMISSIVEiPRO-

o( )o 
8 (8 PINl MODULAR GRAMMABLE OR 
GONNECTORS PRIVATE LINE 

REAR VIEW 

8 PIN 8 PIN 

C§ ~ 9 6 1 --0 RJ45S 
USED WITH ADAPTER 
PROVIDES 

PROGRAMMABLE PROGRAMMABLE 
66 61020192 

~ J flJ41 s CONNECTION 6 FEET l I PROGRAMMABLE EXCLUSION KEY 
ONLY) 

PHONE CANNOT BE 
USED 

6 WIRE CABLE (TIP RING. PR. PC1 

8 PIN 6 PIN 

C§ ~ 9 6 {Q USED WITH ADAPTER 
PROVIDES PERMISSIVE 

68 61020202 ~ --~ 
RJ1 IC CONNECTION 

6 FEET PERMISSIVE EXCLUSION KEY 
PHONE CANNOT BE 
USED. 

2 WIRE CABLE (TIP AND RING\ 

8 PIN 8 LUG 

~ 
[IZ.7L ~ USED WITH ADAPTER 

~ ~ 9 6. JiOii:::::::< ~ PROVIDES PRIVATE 
\~..::S:.. -? LINE CONNECT 4 

82 61020232 

~ ~ 
PRIVATE LINE WIRE OPERATION USE 
2 OR 4 WIRE BOTH PAIRS 2 WIRE 

OPERATION USE TX 
6 FEET- .. , PAIR 

8 WIRE CABLE ITIP AND RING (TX PAIRl 
RED ANO GREENJ [TIP AND RING (RX PAIR) 
BROWN AND SLATEJ 
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RACK MOUNT CABLES CON'T. 

RM16 D/C WITH 6 PIN MODULAR BACK PLANE 

C,\BLE UDS PART RACK I 
MECHANICAL T TELCO 

CODE NUMBER CONNECTION : LAYOUT : CONNECTION 
TELCO JACK USED ON 

_L j_ 

6 PIN 6 PIN 

@ 9 c=====© RM16 DIC RACK WITH 

RJ11C 
MODULA.A BACK 

1 PANEL MAX 16 62 61020184 l 6 FEET ... t PERMISSIVE SEPARATE LINES r LESS IF AUTODIALER 
USED 

~ ., 2 WIRES (TIP AND RING) 

6 PIN (BLACK CABLE) 8 PIN 

eg::a I • ~ I 
RM16 DIC RACK WITH 

1~ J RJ45S MODULAR BACK 
' 85 61020266 8 FEET· PROGRAMMABLE PANEL MAX 16 I 

SEPARATE LINES LESS 
IF AUTODIALER USED 

4 WIRES (TIP. RING. PROGRAM RESISTOR, 
PROGRAM COMMON) 

6 PIN 4 SPADE LUG 

@ 
~]TXPA'R RM16 DIC RACK WITH 

9 c: J :XGPAIR MODULAR 
B,Y CONNECTOR PRIVATE 

73 61020212 1- 6 FEET • I PRIVATE LINE LINE CONNECTION 4 
2 OR 4 WIRE WIRE. USE BOTH 

PAIRS 2 WIRE. USE TX 

4 WIRE CABLE [TIP. RING (TY PAIR). TIP. RING PAIR 

(RX PAIRJ 

i RMB WITH STANDARD BACKPLANE. 25BP CONNECTORS f 
ii 
~ DB25 (25 PIN) 

6 PIN I [ ) 9 c~ ~ RJ11C 
~ 60 61020166 PERMISSIVE RMS PACf\ ,. 

~ I- 6 FEET -

2 WIRES (TIP AND RING) 

DB25 (25 PIN) 
8 PIN 

l[ ) 1 cg 9 c RM8 PACK 

58 RJ45S 61020165 

... 1 
PROGRAMMABLE ' 

6 FEET r 
'RM8-208 MODEM ONLY 

6 WIRES. TIP. RING. Ml .• ~MIC'. PR. PC) HAS Ml, MIC LEADS 

DB25 (25 PIN) 4 SPADE LUG 

[ } ~ :~ ~ J TY 
9 c ~]RX 

#56 61020164 -1 PRIVATE RM8 PACK 
I 6 FHoT LINE 
I 

4 WIRES TIP. RING (TX PAIR) 

I TIP RING ':RX PAIR) 
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RACK MOUNT CABLES CON'T 

RM17 8 PIN MODULAR CONNECTOR PER MODEM 

UDS PART MOGEM 
.,. 

MECHANICAL 
I 

TEL CO USED ON i CABLE I I TELCO JACK 
CODE NUMBER CONNECTION 

I LAYOUT I CONNECTION ~ 

~ 
r 

8 PIN 6 PIN 

C§ ~ © ALL RM17 68 9 6 RJ11 C 61020202 
PERMISSIVE MODEMS 

l 6 FEET .... r ..... 1 

2 WIRE CABLE (TIP AND RING) 

8 PIN 8 PIN 
RJ45S ALL RM17 

C§ ~ 9 6 1 cO PROGRAMMABLE MODEMS 66 61020192 RJ41S EXCLUSION KEY 

L 6 FEET - _J 
(PROGRAMMABLE PHONE CANNOT 

r 1 ONLY) BE USED 

6 WIRE CABLE (TIP. RING. PR. PC) 
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Appendix E 

UDS RMS and RM16 Racks 
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RM-16/RM-8 RACKS 

RM-16 DC 
FRONT VIEW 

RM-16 DC 
FRONT PANEL 
LOWERED 

RM-16 DC 
REAR VIE~/ 

••l• ••l' .......... •••• t1'Lo "•Lo ULI "'LI .,,,.,,,,, 
I ~ ~ ~ ~ ~ ~ ~ ~ -· -· -· -· -· -· -· -· -· • • 

.~ 

· 1:c.I~ ·, . 
' 

.) I . . . ( 

: ·• 
' 1 
~ ...... 

. ~ 

~ ... ·· · · · n n ~ 

!rJ r) o D fJ o o o o o ~ o v o v n «I~ ' . 
I '. '. . • • . . I) 1I!1 .... . ·- .. I Cj 
~@ • @Ji_ c···~~ 
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RM-8 
FRONT VIEW 

RM-8 
FRONT PANEL 
LOWERED 



--.. - -· - - ....... 

--

~> Si Pl N (,___,.--_ ----.? 
50 PIN . 50 PIN 

50 PIN 50 PIN 

~~--.:::___]~=======;=• ======~{~~-7 
50 PIN, 

c=='" '°"£CTO• J 
ITT f'-:-'] ITT ITT ITT ITT ITT fI.l 
~~~~~l~~~ 

l1Jrlf 1 

6 PIN 

50 PIN 

[ 50-•1• (Q•::=J 

8 PIN 

C==~ I"--_ ____,9 o ___ :g~ 

8 PIN 
8 PIN 

~t------9 br-------J@~ 

1, STANDARD 
2. SPLIT 
3, ALTERNATE 

PERMISSIVE CRJ21X) 
USE ONLY 16 OF 25 POSSIBLE 
UDS PART No. 61020181 CABLE CoDE 63 

PROGRAMMABLE CRJ27X) 
REQUIRES 2 CABLES 
UDS PART No, 61020171 CABLE CODE 61 

50 PIN TO 8 PIN MODULAR JACK 
ADAPTOR BOARD 

rERMISSIVE (VOICE JACK-RJll) 
UDS PART No. 61020202 CABLE CoDE 68 

PROGRAMMABLE (DATA JACK-RJ45S) 
UDS PART No, 61020192 CABLE CoDE 66 

PRIVATE LINE 
UDS FART No. 61020232 CABLE CoDE 82 

RM-16/DC TELCO CONNECTOR AND CABLE CONFIGURATION 
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· 4~1~~~1i~-1~i·~)s~~~"~, 
1·.--:-.:-::_, .. -:;:--;:-:-;-~~~-~ ... ~;;;"if' .. _:...,i,~:r~~-~~~~ ..... ~···· .. "·~·~• L~~-; ........ ~.- -

I :c' ] ; t] J J .1. 
-~·fA·o·g- · 10·1·'·1 · IJ VJ · I · · U -:- ........ , ..... -:- . . .... · ..... , ~ .... 

6 PIN I 6 PIN 

g ___ __,9) b.__ ___ ©I 

6 PINI 8 PIN 

QJ :§ ·; I ICO( 

6 PIN! 

@ 9)6 ~ i 

1. STANDARD 
2. SPLIT 
3. ALTERNATE 

PERMISSIVE (VOICE JACK-RJllC) 
UDS PART No. 61020184 
CABLE CODE 62 

PROGRAMMABLE (DATA JACK-RJ45S)-
SPECIAL BLACK 
UDS PART No. 61020266 
CABLE CODE 85 

PRIVATE LINE 
UDS PART No, 61020212 
CABLE CODE 73 

RM-16/Jx: TELCO CONNECTOR AND (ABLE CONFIGURATIONS ((ONT) 
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>-
=__J ~ w<r: 

_J ::::::= Cl.. oO 

~ Cl.. a...- ::;;: ::;;: ::;;::: 
= I- = l.J..J l.J..J l.J..J 
VJ Cl.. Cl.. u 0 oo 

=o 

~ 
<C 0 ~I~ = I -.....- ::;;: 

l.J..J ::::.:::>-:::=:: u_.1 
0 <r:Cl.. k Cl.. p:i~ 2 3 VJ 1 

::;;: zz ::;;: ::;;: w ::;;: ::;;::: ::;;: ::;;: ::;;: ::;;::: 
l.J..J l.J..J l.J..J l.J..J l.J..J l.J..J Wl.J..J l.J..J l.J..J l.J..J 
0 00 0 0 0 0 00 0 0 0 
0 00 0 0 0 0 0 0 0 0 0 ::;;::: ::;;::: ::;;::: ::;;: ::;;::: ~ ::;;: zz z ::;;::: ::;;: 

4 5 6 7 8 9 10 1112 13 14 15 

z z 1 ~1z1zl~lz 
B~ ~l~l~'.~i~ ~ 
~sR10•01'i'i"'9 

8 ~ :;ll 12!13114;: 

= wr=~ =1 ~ =ES =w ~w 
U O~U QC L.l =: c_;!QLJL.l = L_,>,= 
<t: 9 <!:, ~ <!: S2 '<t:J' S2 <t: 9 <!:I c::i c:::_ ..._ 1-=- .c....:.._ ...:_. ""--

4 5 6 7 8 ! 9 h 11 12 l3t= 4,15 

STANDARD BACKPLANE 

50 PIN TELCO 

6 PIN MODULAR JACK 

SPLIT BACKPLANE 

50 PIN TELCO 

6 PIN MODULAR JACK 

ALTERNATE BACKPLANE 

50 PIN TELCO 

6 PIN MODULAR JACK 

TYPES OF MODEMS. I •••• I • I I I • I • I 103, 108, 202S, 202T, 201B, 201C 
TYPES OF ACU Is I •••••• I I • I I I I I I 801A - PULSE WITH PARALLEL RS366 

801C - TOUCH TONE WITH PARALLEL RS366 
801AS - PULSE WITH SERIAL RS232 
801CS - TOUCH TONE WITH SERIAL RS232 

RM-16/IX: ACU/MonEM BACK PLANE CoNFIGURATION 
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ru.• r.n.t 

·1 I I I I I I I I 

~ I ' I I I I 8 I 

0825 (25 PIN) 
6 PIN 

] ~ ( 9 b 

0825 (25 PIN) 
8 PIN 

.~~ ( ] 9 6 
I 

0825 (25 PIN} 

~ F=96 ( ] 

FEMALE 25 PIN 

r1ALE 25 p IN 
TELCO CONNECTOR 

PERMISSIVE (VOICE JACK-RJllC) 
LIDS PART No. 610220166 CABLE No.60 

PROGRAMMABLE (DATA JACK RJ45S) 
LIDS PARl No. 61020165 CABLE No.58 

PRIVATE LINE 
LIDS PART No. 61020164 CABLE No.56 

RM-8 TF.LCO Cot~l'4ECTOR AND CABLE CONFIGURATIONS 
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:'.:J >-
Cl.. Cl.. a: ::J Cl.. 
=::i =r~ ~. ::E: ::E: ::E: 
(/) ::::.::: Cl , =::i w w w 

e:] LJ~;:::: 
LJ Q 0 0 
c::t: Cl Cl Cl 

~ 
;§5 Cl.. ::E: ::E: ::;;:::: 

~8 

0 1 2 3 

::E: ::E: ::E: 
w w w 
= 0 Q 
Cl Cl Cl 
::;;:::: ::;::::: ::;;:::: 

4 5 6 

::;;:::: 
w 
0 
Cl 
::;;:::: 

7 

::i::: w 
0 
Cl 
::E: 

8 

STANDARD 
BACKPLANE 

ALTERNATE 
BACKPLANE 

TYPES OF MODEMS ..... '' ...... ' 103, 108, 202S. 202T. 201B. 201C. 
212A, 208A/B, 9600 

TYPES OF ACU's ... , ,, ....... ,, 801A - PULSE WITH PARALLEL RS366 
801C - ToucH TONE WITH PARALLEL RS366 
801AS - PULSE WITH SERIAL RS232 
801CS - ToucH TONE WITH SERIAL RS232 

RJlll-8 ACU/MoDEH BACK PLANE CoNFIGURATION 
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TO 

HOUSING II HOUSING /2 HOUSING N3 HOUSING /14 

o- -----0 0- - - - - -0 0- - - - - -0 0- - - - - -0 
0 0 0 0 

D- - - - -Pl o- ----pj 0- - - - -Pl 0-----

DTE D .~, [C[] 
CABLE II CABLE 12 

-- 6 INCHES --. 

jDB-25P 

.___ 6 INCHES --

CABLE II 

UDS PART Ho. 1020205 SERIAL DIALING 
CABLE CODE #71 
UDS PART No. 1020203 PARALLEL DIALING 
CABLE CODE #69 

P3 

CASCADING DIALERS 

329 

P2 P3 

L 
I I 
I I 

B B 
OB-25P OB-25S 

L • DESIRED LENGTH 

CABLE #2 J 
CABLE #2 IS WIRED PIN TO PIN FROH Pl T P2 
(I.E. I TO I, 2 TO 2, ---,25 TO 25) I 

CABLE CODE #70 
UDS PART No. 1020204 



_______ _:_ ___ ::.-::~=:.:·--•-.< 

FRONT VIEW 

REAR VIEW 
6 PIN 

8 PIN 

~~r----~~L J c_---r:=;::::i, 
--~:;,J 

SPIN 

PERMISSIVE CV01cE JAcK-RJllC) 
UDS PART No. 61020202 
CABLE CODE 68 
PROGRAMMABLE (DATA JAcK-RJ45S) 
UDS PART No. 61020192 
CABLE CODE 66 

TYPES OF MODEMS I I I I I I •• I • I ' I • I ' •• " I I I • • • 113D J 202S 
TYPES OF ACU,, .. ,., •. ,,, •........ , .. , , , , NoNE 
PowER SUPPLY .. ,,,,.,., ...... ,, ... ,., .... NoNE (TELEPHONE LINE PowERED) 

RM-17 RACK AND CABLE CONFIGURATIONS 
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Appendix F 

Guidance in Selecting Custom OEM Modems 
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UNWERSAL DATA SYSTEMS, INC 

GETTING THE MOST MODEM 
FOR THE LEAST MONEY 

Today's relatively low modem costs can be cut further by defining 
specific data communications requirements and matching them to 
available modems, thus reducing the need for custom design. 

John Jurenko Universal Data Systems. Incorporated 
5000 Bradford Or. Huntsville. AL 35805 

Com pared to the cost of central processing units and 
most peripheral devices. modems are relatively inexren­
sive. As distributed data processing grows in impor­
tance, however, systems engineers become increasingly 
sensitive to the cost of dozens or even hundreds of 
modems within a single system. One of the best ways to 
control modem cost is by stripping away everything that 
is not absolutely essential. Making the modem an in­
tegral r.art of a terminal, for example, eliminates the e·x­
pensive housings, power supplies, controls, and 
switches that are required in a self-contained modem. 
The original equipment manufacturer modem, a board 
that can be plugged into a slot within the cabinet of a 
terminal or other system component, reduces this essen­
tial subsystem to its least costly configuration. 

Modems are such a highly specialized part of a data 
communications system that many original equipme·nt 
manufacturers (OEMS) purchase these subsystem 
elements from outside vendors. The technologies 
employed in modem design and manufacturing spa-n a 
great many disciplines. Within the deceptivelv simple 
appearing boards, high speed streams of digital data are 

converted into audio signals; waveforms are precisely 
shaped, clipped, and buffered; the whole conversion 
process is performed in the opposite direction; and an 
immense variety of control and housekeeping functions 
are handled through a combination of hardwired and 
software techniques. 

Signal handling is only part of a modem's job. Many 
systems also require the modem to handle diagnostic 
and testing chores and to give detailed indicat10ns of ex­
isting conditions within the modem itself, the associated 
terminal, the interconnecting network, and even the 
modem and terminal at the other end of the com­
munication path. For high speed operation. modems in­
corporate automatic adaptive equalization that changes 
the filter characteristics with time as the transmission 
lines change. Finally, because they span the gap bet ween 
a data processing system, with all of its peculiarities, 
and an interconnecting network. with its own rigid set 
of rules and peculiarities, modems can be ,·iewed as 
devices that perform a combination of electronic, 
mechanical, and government agency mandated isolation 
functions. 

R·:rr1n11.:d \\llh rL'fll1!'>"1ll!l tr.it"l Cnn1rulL'f l><.'\tl'll "'''\L'Tlll°'t'f, 111.'<() IV•.\ll' 

l l1r,ri~·h1 19~0 tn l ,1mru1<...·r lh>ll.'11 1'11bl1~h1111.' ( ,1rri 
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UNfVERSU DATA S'r'STE.11.\, INC 

Considering all of the factors just mentioned, it is 
tempting to compile a very detailed lisr of specifications 
when seeking bids from modem vendors. In many cases, 
the tendency toward overspeufication can lead to a 
much more expensive modern than the system actually 
requires. Temperature tolerances, for example, can be 
overstated to the point where an otherwise suitable off 
the shelf modem must be passed by in favor of a custom 
designed unit that uses spec1aill' selected components, 
incorporates additional circuitry, and requires expensive 
qualification testing. The co'1 of all this special work is 
worthwhile, of course, provided that the system truly 

needs the extra performance. However, most systems do 
not require much more than generally accepted perfor­
mance within industn standard temperature ranges. 

Throughout the modem industry, manufacturers sug­
gest a high degree of vendor participation when it comes 
to specifying a custom modem for an OE~1 application. 
Their adviL·e is to arrive at a general characterization of 
the modem performance level required and then to sub­
mit this outline information to selected vendors. De­
tailed specifications should be drawn up jointly with the 
vendors. This approach offers many benefits. There is a 
good chanc:e ot obtarning a recommendation for an off 
the shelf product that would cost less than a custom 
design. The final speci ficauon will be more meaningful 
than a specification generated by engineers who have 
lim!led modem experience. Costly overspec1fication can 
be avoided. Necessary details will be included that might 

Modem Specification Outline 

(Check Appropriate Boxes) 

Generdl System lnformdt1on 

Drnl-up teiephorw netwurk 

U Ded1cared private tme netv ork 

2-w1re 
[_] 4-wire 

~ -~ Point to point 
Mult1drop 

'._= Approvals and stdndards 

rec P:in 68 
Ur1derwr1ters Ldh 

CSA 
PTT 
Othe1 

Data Flow information 

Speed is ____ bits .. s 
:-, Synchronou~; 

Asynchronous 
Full dupli'!x 
Half-duulex 
Simplex 

rJ Extreme data dCCuracy (('quired 

3. System !nterf;:ice lnforn1,n1or' 

fj Direct !og1c interface 
TTL 

"CMOS 
':Other 

RS 232 
MIL 188 

cc EIA 449 
IEEE 4iJ8 

:_- CCITT V 24 
Ot~1er ____________________ _ 

4 Termma\ Pc1w~r Av.iilab1e 

. : OK to tap L1~rni1naJ 

Vnc 
___ rnA 

De to de corHlf'rlf'r requ1rt•rl 

Modern mus! h..:Jve .n(1,·pt>noent power supply 

PoVver rn,11ns prov1c112 .- __ V dt ~- HI 
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1r1 1onq 

-----=----- 1n w1<1e 
____ irnaxJ Hl tH~lween cards !standard -=- 0 5 1n) 

opera~1nq tf~mperdture n1ax !standard 

50 °(1 

6 Features and Options Desired 

An;i1oq 1oc,p lPSt 

01q't.!I ,•)()Q lf'Sf 

CCITl ;J'.:>f'lH.lOranoom code generator 

Error (Jt'!t~Cl d!1<.l cJ1:;piay 

Squelc n 

Mu111111e RTS ClS delays 

Au10 df~'>V11~r 
2-Wlrf_• 4 _..,,If!~ St•if•Ct 

Or1q•nd!P onlv 1 
Answi~· tin Iv 1 Full <1uplex modems only 

Mdrual oriq1r1~:11e Jn~wer select 
Automdltc or1q1nd!t~'Jnswer select 
Externttl cloc~ 1nout 

Output levr.1 s1:1ect 

Reverse channel 

5 brts·s 
7 5 r11ts. s 
1 50 b11SIS 

Disconnect options 

a. 1 2-s dbsence of carrier 

Loss l11 C:Jrr1er 

c Lu~.s of l1n1_1 current 

<1 Rf~cP1ve Long Space 

SenrJ L on9 Space 

Busy out 
Consunt r:Jrr1Pr 

Carrier dett~ct lt~vel 

Purctoas1nq lnlorrn;-it1on 

NePd uni!~ this year 

Ne•:d units nex: yr,ar 

Ne•~ri quute tiv ;Qatel 
Need PVdiudt1on CHOf\)tyue by ___ (0,cite) 
Nee{1 _____ units per _____ _ 



otherwise be overlooked, especially in the area of 
telephone network interfacing. Helpful suggestions may 
result in testing and diagnostic features that cost Jess 
when incorporated into the modem subsystem than 
when included elsewhere in the overall product design. 
Finally, a written test procedure may be supplied if re­
quested. 

There are basic facts that any modem manufacturer 
must know in order to respond to a request for an OE~1 
modem to be used in a product or system. If OEM 

modem customers would begin the purchasing process 
by preparing these facts, the entire relationship with 
vendors would be smoother, the process leading to a 
firm quotation would be easier, and far fewer problems 
would occur in the long run. 

General System 
Application Information 

Vendors need to knew whether the system will be inter­
connected through the regular dial-up telephone net­
work or through some type of leased line network. If the 
dial-up telephone network will be used, they must know 
whether this will involve Federal Communications 
Commission (FCC) registered, direct connect inter­
facing. Is the system (or any portion of it) destined for 
use in a foreign country? If so, which one? What sort of 
governmental agency approval might be required? (The 
FCC, Underwriters' Laboratories, CSA, and PTT, among 
others, should be considered.) If the system will be in­
terconnected through a leased line network, is it a 2-wire 
system or a 4-wire system? Is it a point to point system, 
or is it a multidrop system with one transmission line 
connected to more than two stations? Are there any 
special engineering features that the modem vendor 
should know about? Will the system use any unusual 
data links, such as satellites or other long path carriers? 

Specific Data Flow Information 

Vendors also must know the required bit rate for digital 
data transmission. Modems are available to handle data 
speeds from fewer than 300 to 9600 bits/s. Special pur­
pose modems can handle data at far higher rates; 
however, they are not compatible with the constraints 
encountered on conventional voice grade telephone 
lines. Will the system handle synchronous or asyn­
chronous data? Will the terminals require full-duplex 
operation, or will half-duplex operation sutfice? fhe re­
quired level of accuracy is another important data 
transmission parameter. For example, facsimile systems 
may be rather undemanding, while banking systems in­

volving electronic transfer of funds cannot tolerate 
errors. 

UNNERSAL DATA SYS7'EMS, INC 

System Interfacing Information 

What kind of interface is required? Available modems 
provide interface capability for use with several types of 
integrated circuits including transistor-transistor logic 
and complementary metal oxide semiconductor logic. 
Also available are so-called standard interfaces, such as 
Et A RS-232-C, Mil STD-188, IEEE-488, EIA RS-449, and CCITT 
V.24 and, if required, custom designed, bus oriented in­
terfaces. In addition, another important piece of system 
information, the connector requirements, should be 
determined. How will other system elements connect to 
the modem? How will the modem plug into the network 
interconnection wiring? 

Power Availability and Form Factor 

:0.1ust the modem contain an independent power supply, 
or can operating volt.iges be taken from the associated 
terminal? 1 f terminal power can be used, the available 
voltages and currents must be determined. How much 
space has been allotted to the modem? What are the 
dimemions of the cards used in the system? What is the 
separation between card slots? Where are the card con­
nectors located, and what type of connector is being 
med? Must the modem occupy only a single card slot, 
or can it take up two or more slots? During actual 
system operation, will the modem card be in a vertical 
position or in a horizontal position? This last considera­
iion can affect heat transfer and component cooling. 
Vendors also should know about any special en­
vironmental qualification that would require the 
modem to be constructed using a special printed circuit 
board material or 'pccially qualified components. 

Special Features and Options 

Special features rank among the most difficult portions 
of the specification to anticipate. However, in this area. 
one can expect a great deal of prompting and assistance 
from the modem manufacturer. Are there any special 
testing needs? For example, analog or digital loop 
testing, built-in signal generators, and CCITT pseudoran­
dom noise generators all are available, along with an 
almost infinite lineup of other diagnostic capabilities in­
cluding automatic remote diagnosis, error detectors, 
quality monitoring subsystems, and so on. Addi­
tionally. such items as light emitting diodes that indicate 
functions generally used for testing (but not for signal 
handling) also can be specified. An example is a simple 
indicator that shows the prc,ence of a carrier signal, a 
transmmed data signal. a received data signal, or any 
number of modem and terminal interface functions. 

Upt10ns such as those described in some of the Bell 
standards should be considered. Does the modem re­
quire a squelch feature'? Will the system employ only 
one delay between a request to send and a clear to send, 
or might several delay intervals be required'? The list of 
possibilities in this category is a long one. 
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Environmental Considerations 

Normal environmental specifications for industry allow 
the equipment to operate within a temperature range of 
0 to 50 °C. Relative humidity can be as high as 95070 
(without condensation). If the system must tolerate 
more extreme environments, the special component, 
construction, and testing requirements will have an 
especially significant impact on cost. 

Purchasing Information 

Of necessity, vendors require the best forecast cf quan­
tities needed and as much information as possible about 
the timing of deliveries. How closely can needs be syn­
chronized with the modem vendor's normal cycle of 
product development, prototype testing, manufacturing 
release, volume production, and delivery? The earlier an 
agreement on these questions is reached, the more ac­
curately actual costs will match initial cost estimates. 

Proprietary Agreements 

Assuming the required modem will be a custom de­
signed product, the vendor should know whether a long 
term proprietary agreement w-ill limit wider distribution 
or, alternatively, whether the design can be offered to 
other potential customers. 

Custom Design Cost Considerations 

Past relationships with other OEM subsystem vendors 
are a good guide in dealing with a modem manufac­
turer. Obviously, off the shelf, standard products are 
the least expensive to purchase, and this cost advantago 
remains valid when relatively minor modifications must 
be made to existing standard products. Using existing 
products to satisfy needs is a good business practice that 
benefits both parties. 

If the product does call for custom design engineer­
ing, there will of course be a charge for the development 
effort involved. Typically, these charges are nominal 
and significantly lower than charges encountered in cer­
tain other segments of ~he electronics industry. 

How to Get Started 

Perhaps the best way to get started is by attempting to 
answer the questions presented here and in the Modem 
Specification Outline. Then, after organizing the data in 
some fashion, one or more modem manufacturers can 
be contacted by telephone. Allow the manufacturer to 
help decide whether an informal discussion among 
engineers might be of use before the specification is sent 
out for bids. An honest anc1 helpful reply can be ex­
pected because the business advantages of volume pro­
duction encourage modem manufacturers to exhaust all 
possibilities involving standard products before ini­
tiating a custom design project. 

John Jurenko joined Universal Data Systems in 1975 as National Sales 
Manager. par1ic1pating in the development of sales representatn·es 
and distributor pro~rams. and was named Vice President of Sales m 
1979. He has earned hLS BS and MS in electrical enRtntertnR. 
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Appendix G 
Credits are given to the Following list or 
rererences used creating this study or 
networks. 

1. Introduction to Local Area Networks, Digital 
Equipment Corporation, 1984 

2. The Local Netter Designers Handbook 3rd Edition, 
Architecture Technology Corporation, 1984 

3. Computer Networks and their Protocols, D. W. 
Davies, D. L. Barber, W. L. Price, C. M. 
Solomonides, John Wiley and Sons, 1983 

4. Protocols and Techniques ror Data Communications 
Networks, Franklin F. Kuo, Prentice-Hall Inc., 
1981 

5. Digital and Analo~1. and Data Communication, 
William Siwneama, Reston Publishing Company, 
1982 

6. "Local Area Computer Networks" (Visuals ror a One 
Day Tutorial), David C. Wood, 1982 

7. Computer Networks, Andrew S. Tanenbaum, Prentice­
Ha 1 1 Inc. , 1981 

8. "Data Communications" Dr. W i 1 1 i am Barksda 1 e, 1982 

9. All About Modems, John Jurenko, Universal Data 
Systems, 1981 

10. More About Modems, Jack Douglass, William Zupko, 
Universal Data Systems, 1983 

11. Technical Aspects or Data Communications, John 
E. McNamara, Digital Equipment Corporation, 1977 

12. CCITT Recommendations, International Tele­
communications Union, Yellow Book, 1980 
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Hill Book Company, New York, 1968. 

4. Schwartz, M., "Information Transmission, 
Modulation, and Noise," McGraw-Hill Book 
Company, New York, 1959. 

5. Bennett, W.R., and J.R. Davey, "Data 
Transmission," McGraw-Hill Book Company, New 
York, 1965. 

6. Hancock, J.C., "An Introduction to the Principles 
of Communication Theory," McGraw-Hill Book 
Company, New York, 1961. 

7. Middleton, D., "An Introduction to Statistical 
Communications Theury", McGraw-Hill Book 
Company, New York, 1960. 

8. Schwartz, M., W.R. Bennett, and S. Stein, 
"Communication Systems and Techniques," 
McGraw-Hill Book Company, New York, 1966. 

9. Wozencraft, J.M. and I.M. Jacobs, "Principles of 
Communication Engineering," John Wiley & Sons, 
Inc., New York, 1965. 
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11. Hill, F .S. Jr., "The computation of error probability 
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no. 6, pp. 2055-2077, July-Aug. 1971. 
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with intersymbol interference and gaussian noise," 
Bell Syst. Tech. J., vol. 50, no. 3, pp. 1017-1023, 
Mar. 1971. 

13. Smith, J.W., "A unified view of synchronous data 
transmission system design," Bell Syst. Tech. J., vol. 
47, no. 3, pp. 273-300. Mar. 1968. 
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equalization technique for high-speed data 
transmission," IEEE Trans. Commun. Technol., vol. 
COM-18, pp. 625-632, Oct. 1970. 

16. Chang, R.W., A New equalizer structure for fast 
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communication systems using pseudo-random 
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18. Abend, K., T.J. Harley, Jr., B.D. Fritchman, and C. 
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19. Abend, K., and B.D. Fritchman, "Statistical 
Detection for Communication Channels with Inter­
symbol Interference," Proc. IEEE, vol. 58, pp. 
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equalization and carrier acquisition for digital 
communication," Bell Syst. Tech. J., vol. 49, no. 
6, pp. 1069-1104, July-Aug. 1970. 

21. Mazo, J.E., and H.J. Salz, "Carrier acquisition for 
coherent demodulation of pulse-amplitude 
modulation," IEEE Trans. Commun. Technol., vol. 
COM-18, pp. 353-360, Aug. 1970. 

22. Ho, E. Y. and D.A. Spaulding, "Data transmission 
performance in the presence of carrier phase jitter 
and guassian noise," Bell Syst. Tech. J., vol. 51, 
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23. Jones, J.J., "Filter distortion and intersymbol inter­
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