
t 

_\ 

' 

1.0 INTRODUCTION 

1.1 Scope 

-i 

, 
. , 
, 

This preliminary specification covers detail requirements of 

a quality modem designed for 2 wire dial-up full-duplex operation 

and operating in the following modes: 

a) PSK mode: 

1. 1200 bps asynchronous-character format 

2. 1200 bps synchronous-bit format 

b) FSK mode: 

1. 300 bps as·ynchronous. opera~ion 

Throughout this· document the terms 212A and 212 will be used 

interchangeab.le. However, it is the intent of this specification 

to represent a modem compatible with the Bell System's 212A data 

set. 

1.2 Summary Description 

The unit described herein provide_s full-duplex transmission 

and reception of. seria1 binary data at two ~specific bit rates 

over a switcned network.· The two modes of operation are identified 
as low-speed and· ·high-speed. . 

: ~ • t 

.· In the low-speed mode, the unit :ils compatible with eiisting 

switched network 1~-speed modems suc~'as the 103 and 113j(types. 

The maximum data rate is 300 bps. f:·' r, 
{ ~l T • 

,{ -:; 

· · In the high-speed mode, the unit }can be operated·· at l200 bps. 

: .· The data at the RS~232 interface may qe formatted as bit-~ynchronous·· 

or character--oriented asynchronous. ~11 timing signals a~d data 

format restrictions (the latter applies to asynchronous_ operation. 
·'' 

only) are described in the text of this document. · 



Various test features and tests are provided to aid in the 

diagnosis of typical communications systems problems. Amo~g these 
··, 

are: self test, analog loopbacks, digital loopbacks and remotP-

tests. A detailed discussion of the test is given in Paragraph 9.0 

of this document. 

2.0 APPLICABLE DOCUMENTS 

2.1 EIA Standard RS-232-C, August 69 

2.2 Bell Systems Technical References (212A Modem) 

2.3 CCITT Recommendation V.22 (Where Applicable} 
i 

2.4 Part 68 of FCC Regulation 

3.0 GENERAL CHARACTERISTICS 

The fallowing·: specifications cover the operational character­

istics of the 212A modem. 

t 
~ { .~. !~ ,-l:: 3.1 Type of Line L L 
~ "¥ : ~ ·i 

F Type 3002 tel~phone lines. l• • · · J 
, ~ - ~ ~ : t.·-•.:, . l . t rs .. :t -

,,, . ,i : .. · - . f_:'~ o '..i I~~~ ,~ ~; I 
; fi.3 2 Data Rate , r: ; fr f Jf1 • -- , ··l:' t;•,<H , __ :, 

·If Mode A: 12ofbps synchronous. fJ?f t< Mode) t. 
I~' Mode B: 120tbps start~stop (PS,;Mode) If: f Mode C: 0-3o;&. bps asynchronous ~r~SK Mode) ;,i 

.t• . In all cases .:ihe data is transmifi:ed and received s~~ially. 

~r Interface to the ii2A modem shall be N:S-232-C compatible.']'' 
• ~ ·•i,_ 

--.~ -~~ 
-~ . ,._ 

,··:~-.:;) . 
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3.3 Modulation 

A - Analog 

1) Differentially coherent phase shift keyed on a 

dibit basis. The carrier frequencies will be 

1200 Hz± 0.01% for the low channel and 2400 Hz 

± 0.01% for the high channel. 

2) Frequency shift keyed on a bit per bit.basis. 

The average carrier frequencies will be 1170 Hz 

± 6 Hz for the low channel.and 2125 Hz± 6 Hz 

for the high channel. 
• • 

B - Digital 
J 

1)· Data Signaling Rates, Overall 
. ·-.. 

Ref~rence Paragraph 3~2. 

• Mode A (1200 bps synchronous) _shall require a 

bit:rate of 1200 bps± 0.01% • 

.., .., 
j ) . 

• ModJ B ·shall requfre a data signaling rate f. 
l · . 

(Tx Jqata)- of 1200 bps +: 1%, -2. 5% (See· 2 h. 
b81J~ for detailed descPiption). r 

ff i· ·1t 
~ t.. ~ ~-

• -Moq. re shall require -a dat:a -signaling of~ _:3 ·o. 
. .J •• -~,-~~!. . - - L . . -.. · .: ::, -. 
bps·t~ The deviation of :li.he bit rate will,.,,_i·:t~, 

fol)w the type 103 mo~,kn specification~.'. J 
2) oat.~iSignaling Rates, Q~'tailed Descrietion .. [t 

• ~=~ft:s s:~; , r:;:i::a~~1~h=~~ !c~::~ \ s~;:1~:::s. 
datf:•from Circuit BA (TX D) under control dr, 

,,.,,,, . , .. , s ;~{' . 

Cirttlit DB (internal c~{>ck) , Circuit DA (eiternal 

clo'.Cik> , or Circuit DD (Slave option= RX clgck) ; 

i.~f, a conventional synchronous interface~ 
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• Mode B is 1·200 bps nominal start-stop 9 or 

10 bits per character (including l start, 

1 stop bit): i.e., a conventional asynchronous 

interface with a character length restriction. 

• Mode C is 300 bps asynchronous with operation 

and interface characteristics similar to a 103 

type modem. 
-----------

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

//Note: In the start-stop mode, the modem sha11:..___________ 

,,, accept a data stream of start-stop char- ---......"--

acters at a rate of 1200 bps+ 1%, -2.5%. "\... 

The start-stop data shall be converted to a ) 

form suitable for :synchronous transmission 
• • 

at 1200 bps± 0.01%, then scrambled in 

,_ _ accordance with Paragraph 4. l. 2 and passed 

~ to the modulator for encoding in accordance 
·,.. ,, 

with Paragraph 4.1.3. 

3) Additional Notes on the Signaling Rate Range 
~ ~ 

Th~ following is appl~cable to Mode B (1290 bps 
'. 

async). l .. 
~ t . ; 
~ t " ;j 

• Wh~ character rate· · ftom the DTE is •~ · 
. t - .• )~ ' 

frbm 133.3 to 134~7-.ctJ~racters/sec for 9 bit 
ch~racters, · \ · · }; 

( 

. '1~' 

121.2;6- ,racters/sec for 

~hWracters, ... ' .. ; 11, .. , . 

thW. start-stop asynch lbnous-to-synchronou~. 
. 1}: _ .J . . Ih 
cd.flverter within the ,~em shall as oftenu,~s 

n~~essary delete th8' ~~.op bit of the iric9~ing 
~h · · -_ ~ti, f;t,~, c~f :t"acters. However flt'<' more than one ~)tP 

bi.t shall be deleted £:,or any 8 consecutive ;~ ;1 ;~ 
characters. "·" 

Waoiuors:il do&a soslioms 
sc,a,e • ......,.o,..e •...,.... • .....,_.,.lYOI • , ......... ,.~a, ■IGe 
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The receiving modem will in turn re-insert 

the stop bit(s) which were deleted by the 

transmitting modem. Thus this process of 

."catching up" is not readily observable by 

the DTE on either end of the transmissiono 

• When the character rate is less than 

133.3 characters/sec for 9 bit characters 

120.0 characters/sec for 10 bit characters 

the asynchronous-to-sync·hronous 

convert.er within the modem is transmitting 

more bits/sec than are prbvided by DTE. The 

convert.er shall, the ref ore, insert extra .. • 
stop bits in between transmitted characters. 

Note: Means: .~re also provided to handle BREAK 

signals as follows: 
:~-

If the data to be transmitted is M to 

2M +~bits (where Mis tjie number of 
'i t 

bits per character) of s~art polarity, the {; 

conve:bter shall transmitl2M + 3 bits of L 
the sbe. If the convertfer detects more ' 'r _Jp P .'· ,r 
than 2M + 3 bits of ~t~artj(polarity, the - -:ik 
conye ~ter shall translllit Jan these bits . { 
as\<~.:·t,i~.rt.: polarity. · · I ·_. !t -I : -fi. · 

Th8~ ) MUST transmit On''. ~ircuit 103 J 
. · .::~}>. J'J. -,., (.~1 - . f tr· 
(~ ft; at least 2M bits :f STOP polarity _ I: 
afi/ :ii break signal to tr.sure that the •· .. • .···1·f .. 
re<;:·····.~~.-.''·•··;;.tng end regains CHi.:.t.·~ .. CTER SYNCHRONIS'M.· ~i .. i.i. 

•· :-fl,. d 1 f .. ,ii., ·.. .fv 
TheAif on y the~ can jfther data char- : If 
acte~s: be s·ent. . ·jf '> 1f ·_ 

. ff• Fr ·.ir• 
·•-•:;;, '.;.;J, . 

miloiuursal d:iba suslioms 
SUII0 • .-...0.-. • ..._...,......,._.~•Tc tll De -~lll .. lCle 
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3.4 Compatibility 

The UDS 212 modem shall be both line and functionally com­

patible with the Western Electric 212A modems. 

4.0 DETAILED MODEM REQUIREMENTS 

4.1 Transmit Level 

The transmitter output level shall be strap selectable in 

increments of 3 dB, between O dBm and -12 dBm. An additional 

strap position marked RP will allow th~ ~ransmit level to be set 

by externalprogranming resistor (RJ45 type connection). 
I • 

The output shall be transformer coupled to the telephone 

line and have an outp_ut impedance to the line of 600 ohms t 10%, 

across the band from, 700 to 2700 Hz, when a 100 ma max. o.c~- current 

vector is superimposed on the A.C. signal vector. 

4.1.1 Transmitter Output, Sideband Content and Group Delay 
} ) ) ~ 

i Fixed compromisk equalization shall be incorporated inl the 

ijlodem. Such equaliz!ation shall be equahl shared between tkans~ 
~ i: ~ ! - ' l· }. C 

· · tiutter and receiver.f,·_ ·. t; · i · 
. ·l ~ . I: , i h 

;:·:~~% roll-off. simi~,rly the peak grO~~d#elay of the traDS]tter 

:. \!htput shall be·± Iq~ µs over the rarii~\fao0-1600 Hz (low CJllnel) 

.;, H~d 2000 Hz-2800 8,z j;(high channel). · ?'hi nomina~ maximum oif: of 

; flrnd power (> 400_0 Hlf;; shall not exceed ~~o dB with respect jfi? 
.. ~enter of transm1.tt~p band. it,· Ir•· 
. ir tr ~f . ~r . 

(~hJDiUBPSDI dDbD S9SbOIIS A SHEET 7 
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4.1.2 Scrambling of Data Bits (1200/600 bps Operation) 

A self synchronizing scrambler having the generating polynorn~al 

1 + x-14 + x-17 shall be included in the modem. The message data 

sequence applied to the scrambler shall be effectively divided by 

the generating polynomial. The scrambler outp~t data sequence is 

os = o. ~ os. x-14 e os. x-17 
l. 

The scrambler should be configured as follows: 

--- . 
Os -1 

---..s---_._--1 X - - - - x-1 .____., _ _,. x-1 
{Scrambled Data) 

EB 

t ,_ 
F 
L· 

- - t. : 

- E~fOR Operation f -~' 
,- t. ~ ~ . ; -

• ~ =~ B ·~~~ry Multiplicat~on r· 

' • 

o . ...i "jy · hnverted · .. ·· · Jr 
l. . i l . r: . 

. -~ fi 

os x-14 

r-, 
I .. I 
I I ,___. 

- ; tff' - :~ -
J:,i Lock-Up Circuit -, ~l (Watches for-
1:r, 1 ._ i t · l~1·: i-*: _ 

-1 
X 

-1: :· :_ .\i~& .--. s ·~ ·, ;j;·'; ; :..z.:.. ·: 

Condition) 

. '. ,if : i~i < - :, 'IJ ~ 

Note::• ;~e anti-lock-up cir_c_:;_.wtry as propose~~_/f_i_:; CCITT 

. ftcommendation V. 22 ~s as follows: · •. , lit 
S~RAMBLER - If 64 fOnsecutive binary.4.'hes are 
Jf; · detect~d at the out:eut of 1:Jhe 
§%" SCRMriB~ER, then the next INPUT bit 

· :tj: to the::-' scrambler should beft: inverted. 
' ·~. 

Waniuorsol · dobo sasboms A SHEET 8 
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DESCRAMBLER If 64 consecutive binary ones are 
detected at the input of the 
DESCRAMBLER, the next output bit 
should be inverted. 

The anti-lock-up feature is inco~orated as a 
strap option in the UDS 212. It is presently 
not available in the WECO 212A. 

4ol.3 Encoding of Data Bits 

4.1.3.1 1200 Bits Per Second 

The synchronous data stream, generated by the modem for trans­

mission, shall be divided into groups of 2 consecutive bits (DIBITS). 

Each DIBIT shall be encoded as a phase change relative to the phase 

of the preceding signal element (See T~ble 1). The left-hand digit 

of the dibit (in Table 1) is the ope oc·curririg firsE ·1n the data 

stream as it enters the modulator portion of the ·modem after the 

scrambler. 

4.1.3.2 300 Bits Per Second 

Each:bit shall be encoded as a frequency shift relative to 

its polar~ty (see Table 2). i 

200 BPS 
·or IT VALUES 

LINE CODING 

PHASE C. 

WmliUIP9DI dOIHI S9SbBlltr A SHEET 9 
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300 BPS 
BIT VALUE 

1 

0 

TABLE 2. LINE CODING 

LO-CHANNEL 
FREQ. 

1270 Hz 

1070 Hz 

HI-CHANNEL 
FREQ. 

2225 Hz 

2025 Hz 

Note: Bit values are binary values, i.e., 1 = Mark 
0 =_Space 

5.0 TRANSMITTER TIMING 

See Appendix A. 
i , 

• 

... 
6·. 0 USING SIGNALS DA AND DD (EXTERNAL AND SLAVE TX CLOCKS) 

,· 

The frequency of these clocks shalt· be 1200 bps±. 0.025%. The 

jitter shall not exceed tl.0% and the duty cycle shall be 50 ± 2. 0%. 

71- 0 RECEIVER 
~ . 

(_ The modem receiyer shall conform tq.the specificationslof 
i~~ ~ ~-

·. -.this section. ,, · · ~· -- t~ · · L-.f F t · . . t '.; . 
., . l: . { ! 

~ ... ·, it. · '• ·.· · 1:. · '. .: i: · 1t.1 Dynamic Ranga ff · ;e 

,·;" !!· For 1200 bps (;PJft,:ation, the recej.,;.Jt· shall have a 
{; f~ -- Ii; 

'·:~Jnamic range of O :11:-~s dBm. · ;: J~ 
. ~t For 300 bps ope~ation, the recei~~~(ishall have a 

fYnamic range of O ~~: -50 dBm. · •· · if: 
, :. if}j The received ~{Unal shall be tr~~ii~er 

~t _. . !r~- . · !H· •. 
,~ :· f:~lephone line. Th~\ impedance presenteg:f to 

·. ijf · . -. . lf . ~I · 
specification of 2nd'paragraph, referend~ 4.1. 

maniuarsal Elabo susbems 
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For 1200 bps operation, an option strap will permit reception 

of a signal in the nominal range of 0 dBm to -30 dBm or -15 dBm 

to -45-dBm. 

For 300 bps operation, the dynamic nominal range will extend 

from 0 dBm to -50 dBm. 

In all cases the hysterisis (from OFF to ON) will be no less 

than 2 dB, no more than 4 dB. 

7.2 Carrier Detect Clamp 

When receive carrier detector is false, the received data 

output will be clamped to MARK hold. 

7.3 Carrier Detect Delay 
I • 

See ti~ing chart in Appendix A. 

7.4 Compromise Equalizer 

See 4.1.1. 
~ '? ., ) 

• • 

f . J. ' 

i. 7. 5 Receive Filte~ i: , 
J. The pass-bandi.for the receive fi:lter shall be 1200 H~ ± 450 Hz 

-~ , , ... . .. ..,_1_ --~---' . t ' ' }i . . J--~ • .. t --

·t? for Lo-Band and 24PO Hz ± 450 Hz for -~l-Band, where the b~ndwidths 
! i~ • ~ : .. C • ~:t:• • -~ ~-. 

- t!" - - ', i• - l~ 
:_: __ Jd_ .• _are at the 3 dB·ponnts. t: ··. I; · ~ · r ··· • It 
J1. 6 oata Retrievf . J If 

·· ~:: 17. 6 .1 Signaling ile (1200 bps/Asyrih''. t~nc Operation) ·• w: 
· ... • ·11 The intrachaJ~~ter signaling r~t~;provided by the re!4~i ver to 

.. · .. iJiithe. DTE over Circ~tt 104 (Rx D) sha11I~~ either 1200 bps ~fYnchronous 

· lfor 1219 bps async1\f onous. The nominal :length of the staif and 

tf{~ data elements for :'all characters shal~:; be the same. The .:·length 
1';~ of the stop elemerit shall not be redu~ed by more than 12\ for the 

mJnoiuerS31 dDliaf S9SIUHD9 A SHEET 11 
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basic signaling rate range to allow for overspeed in the trans­

mitting terminal. 

Note: The data handling within the modem is done in 

synchronous fashion. The data delivered to 

Circuit 104 (RXD) has the start-stop format 

compatible with async terminals. This requires 

a converter to reinsert the stop bits removed 

by the transmitter (Ref. 3.3, Paragraph 2 and 3). 

7.6.2 Break Signal 

Reference 3.3. 

The 2M + 3 or more bits of "start" polarity received from the 
• 

transmitting modem shall be output on Circuit 104· (Rx D). The 

modem shall then regain character synchronism from the following 

"STOP" to "START" transition.; 

7.6.3 Alternatives 

See Reference 3.3. 1 ' 
j 

~ 

The modem receiver shall be able to handle all modes as 

describedj/n Reference 3. 3 •.. } ~trap options are u~,ilized for the 
selectio~!·of the appropriatet.~SK mode. fr, 

i ; a i :· _ -_ 

1

~ i ; . 
1 ~ C • •• t~ 

7. 6. 4 DJ;crambler · jt . . · fr 
. Befo~e received data· ~s: ;fed into the conV~~: 1?r for final 

formatti,,, it has t~ ~e de~ :,~ambled. . . '. H· . 
A sE@f ~synchron1z1.ng · de :~icrambler having ti\,} polynomial 

~ :_ ~- •,Z, ," . ~ ,~ -' - ·~ 

1 + x-14 "; x-17 shall be p~oii:ded. The message ~clta sequence 

after den,-o __ --.~-~-~_-~:_~ulation shall be ~-:~_.fectively multipli_;~e_
1

_::(il by the itt?, - . >~o- 1:U,. 
genera~i,tpolynomial 1 + x-~4 + x-17 to form t1i'descrambled 
message :l!_i .,,;¥· ~~-it • tt [r · .Pf· 

. o - o Cl e x-14 e.i/~x-17 _:·-
·,. 0 S 

Wmliuorsol dobo susbems 
· ~uuoa,.....,. r..-. • .._....._,.. ...._.. ~ • le .. p a fJml Ill •-
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A suitable arrangement shall be as follows: 

Ds .,.. • -1 -1 -1 X X (Scrambled Data 

D X-14 
s 

Ds x-17 

-- EX-OR Operation • • 

i 

Implemented if anti-lock-up is used in the scrambler .• 

~' 

Note: The anti-lock-up circuitry as proposed by CCITT 

recommendation.~ V. 22 is as follows:_: 

SCRAMBLER If 64 consecutive binary ones are 
detected at the output of the SCRAMBLER, · 
then the next INPUT ;.bit to the t. 
scrambler should be ~inverted. L· 
f '.". i ' i -

DESCRAMBLER ~. kJ 64 consecutive bf,nary ones are · L- · 
. ~etected at the inetit t~ the DESCRAM- - h . 

. ·_. _· ~~R, the next 9UTPqT bit should be, ~" 
"-~~:•: l•;nverted. ., . ,i:' 'F . .. .. , r. . ; . . -- . t' . 

~- ·. i i !.~---cM,-.::.:,· . : 1~:· 
-., ( ... ·.:.i.;: 

. ~~- 1 , "-·, . 

' fJ 
ft-; 

The anti-loc :-;· · 

mooiulrs:il dDIUI 99SbDGII A SHEET 13 
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8.0 OPERATIONAL PROCEDURES 

8.1 Channel Allocation 

When operating on switched (e.g., telephone) networks and 

utilizing automatic ormanua_l answering capability, modems at calling 
locations shall transmit on the Low Channel and receive on the 

aigh Channel. Conversely, modems at called locations shall transmit 

on the High Channel and receive on the Low Channel. The mode_ (PSK 

or FSK) is selected by the calling modem. The called modem will 

automatically adjust to the mode via the initial protocol as 

described in the later paragraphs. 

8.2 212A Protocol: (See Also Timing Chart in Appendix) 

The handshaking procedures take pl.ace after the transfer to 

: ·the data mode is accomplished (after C¢· (DSR) has turned O~). There 

:· are four basic sequences which can be followed, depending on the 

selection of speed and the kind of dat~ sets which are connected. 

:. The possible combinations are listed below: 

1) The originating data set is a ~12A with the High-Speed 
:, 
; -

Mode selected and the answering data set is a 212~. 
: ' ,! ~· 

2) The origin1ting data set is.a ~J2A with the Low-sQeed 
Mode select.ed and the answeri.nl\· data set is a- 212JiL 

with the· 0J~1 Speed capabi ii.'£ !, •· · ·. j · . 
. ·, l~i ,_, - t:: ·I 

3) 

• l· . --',:'\ L J) . . . tH, . 

FSK data s~t other than a 2·1:,2 ·~ jl(~uch as a 113B or):103A) . 

4) The originUting data set is ,a ff 60 bps FSK data set(: 
>: =~- ·:~c,;· ·- .. }.?!'~). ·{ 'l~ .... 

other than;!!a 212A and the ari$t{f t;"ing data set is a!n,: 

212A Dual ~peed capability. j( · J_i.l~_._:; 't: . . ' . . i,~ : . . ' 
The sequence for the first combui,'.~tion is given in S~ction 

8.2.1. The handshaking sequence for d~mbination 2 is giv~n in 

A SHEET 
14 
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• 

Section 8.2.2. The handshaking for combinations 3 and 4 are 

essentially the same as that for combination 2 with time and 

protocol variations. 

8.2.1 High-Speed Mode Handshaking Sequence 

See Timing Chart in Appendix A. 

After the answering 212A has transferred to the data mode, 

the channe1 is kept silent for two seconds. When the silent 

interval has elapsed, the answering 212A begins transmitting the 

(2225 Hz) answer tone. The originating 212A requires approximately 

155 ± 50 milliseconds to detect the answer tone. The originating 
• • 

212A will begin to transmit 456 ± 10 milliseconds after answer tone 

is detected. The answering 212A requires 270 ± 40 milliseconds for 
its carrier detection process, aft·er which it transmits a scrambled 

marking signal-~ The originating 2i·2A also requires 270 ± 40 
\ ' ~. . 

milliseconds to~- ·acquire the carrier, then its CF (RCD)i- circuit turns 

ON. The answering data set delays 765 ± 10 milliseconds after it 

began transmitting the scrambled mark signal, then turns on the CF 

(RCD) and CB (~TS) circuits. The originating data se'b, delays 765 
+ 10 milliseconhs after the CF (RCD) circuit turned oN{, then turns . 
- l ~ i ~ 

ON the CB (CT,SlJ-i.-circuit.- -- The hand-$hak-i-ng --is complete- !~t this point, 
~ t ·- ~ t 

and 1200 bps d~~;a can be transmitt~d in both directio~s. 
. ·h,, t, *:. 

After· tllt'!)fnswering 212A is .. · tfansferred into· the ~ata mode, , 

it begins to,:H~ the abort inte7"ti.. If the CF (RG:D}}circuit does 

not turn ON '!'~tin approximately' 1.f1 seconds, the da~',, ;iet will abort 
the call and_-- d'3i$connect itself fro~[·the telephone l~n .f: Timing · 

Chart in Apperi.clJx A shows the highJ!~peed handshakill~i/ ·:~quence with 

manual callingf~d manual or autom~tic answering. .··· If 

lO~hmivorsol doba sDsboms 
suua•....,..o.-. •"_.._,_ ......_.~ • 1u1c.oo•,lJG5itGl,.1G8 
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8.2.2 Low~speed Mode Handshaking Sequence 

See Timing Chart in Appendix A. 

After the answering data set has been transferred into the 

data mode, the data set times the two second silent interval 

before it begins to transmit the high-speed answer tone of mark 
.. 

hold (2225 Hz). The originating data set carrier detector turns ON 

after 155 ± 50 milliseconds, and the CF (RCD) circuit turns ON. 

456 ± 10 milliseconds after the CF (RCD) circuit has turned on,_ 

the-originate data set begins transmitting a low-speed mark 

signal (1270). The carrier detector at the answering data set also 

requires 155 ± 50 milliseconds to detect the carrier, then the- CF . .. 
(RCD) and CB (CTS) circuits turn ON and disable the 2225 Hz marking 

signal. 

765 ± 10 

data can 

Chart in 

The originate data set turns on its CB (CTS) circuit 

milliseconds after the CF (RCD) circuit turns ON. Customer 
. . 

be transmitted in both directions at this poin·t'. Timin_g 
? • -l • 

Appendix A shows the low-speed handshaking with manual 

calling and automatic answering. 

9.0 TEST MODES 

The test modes are the same fo~: the low-speed model :and the 
,; l' . )' , 

high-speed mode ~ith the following e!¾ception: ( 
- . . F" . ~ . -_ F". . - . . l ~' 

Rerrio~e digital loop-bctcJqris only valid t-

. ami flyailable in higb~Sted mode. . .. ·· J 
The followiH~ paragraph descf:l~ff ;:i the different ·1:e; ;,fs 

available. . ·u . ··· · .. · ·w .. n 

I[ . 11: I[ 
,n,. J,,. :}.\ 
· I~; . . .. ii: •. it: 

'r, ,:): 'I 
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9.1 Analog Loop 

The Analog Loop test mode is used to- verify the operation of 

the 212A modulation/demodulation functions, the terminal receive/ 

transmit functions and the data set/terminal interface. To 

condition the 212A for an Analog Loop test, the Data Terminal Ready 
. 

(CD) circuit must be ON. The speed mode of the test is selected 

by the front panel HS pushbutton. The test is initiated manually 

or by DTE command. The 212A follows a •handshaking• sequence 

which resembles the data mode sequence, except that there is no 
far end data set, and no answer tone sequence. If the 212A is in 

the originate mode, the transmitter is activated as soon as the 
• • 

test mode is entered. When the carrier detector acquires the 

signal, the CF (RCD) circuit turns ON, and 765 ± 10 milliseconds . 
later, the CB (CTS) circuit turns ON, allowing transmission and 

'· 

reception of data by:the local terminal:equipment. If the 212A 
: , ,t~D CT$ . 
is in the answering mode, both CF and CB turn ON·when the carrier 

detector turns on. ~he speed mode of the test can be chang~d 

during the test, in which case the 212A will turn OFF CB (CTS) and 

<;F (RCD) and reiniti~lize the test sequ~nce in the new spee~ mode. 
~he Ring Indicator (CE) circuit is operational during the ~alog 

~oop test if the dat~ set is not configlfred for making the !:elephone 

. 1ine bu?y. i .=_ t ~· 1 · 

L i; '.L ·t. - j' If the 212A is Eonfigured to operate in the 1200 bps mbde -- ( · · 1,- ,~ -· r~ 
.. $r1chronously and tht Transmi~ter Timinfr:Sla~e option is i~talled, · 

.·· __ fte Analog Loop tes_tbin the high-speed·Tf.de 1.s no~ allow:d~; fl: . 
. 1:- The TM lamp on .the front panel of {he 212A will be illfminated · <I~ ji, · , , ··jr ~;- -"jf . 

'_·;_· w_~ ... h ... ·.·--, •. ·enever this test._··; i_:~. ' .. perf armed. . . ::·_,, '_t_ .. 1:,.:'.~.-.. :~.:_:._. I~'. r . 
;,1,., t..... if._,., ':i,a;• 

~l. . .. tl . Jl::. . , t.-. jt If the data se~Hs configured fol:' ~~ke busy, the teleij~~ne 

nine will be placedlfn the busy state d~ting the Analog 1,oJp 
· ~est. Figure 1 sho~t the internal· coilf~guration of the daJf set 
~uring the test. M :;i ~~ . 

mlmliuers:11 d:lb:I 9D91HHDS A SHEET . 17 
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9.2 Analog Loop - Self Test 

The test is initiated by manually activating AL and ST command. 

Internal to the data set, an analog loopback is establis·hed in the 

same way as the Analog Loop test mode, except that the customer 

interface circuits DSR, CTS, and RCD are clamped OFF and Rx data is 

clamped to ~ark hold. The 212A generates a test pattern of scram­

bled alternating ones and zeros which is applied to the transmitter 

being tested, and an error detection circuit is placed on the 

received data circuit. If the AL/ST test is performed in the 

low-speed mode, the error detection circuit causes the error LED 

to blink ON if the bit length of a received data bit exceeds the 

nominal length by more than 251 of a nominal bit length. If the 

212A is in the high-speed mode, the error LED will blink ON if a 

bit error is detected in the received data. For either kind of 

detected error, the LED remain~ ON for approximat~ly 300 milli­

seconds. figure 2 shows the internal configuratipn of the data 

set during the test mode. 

9.3 End to End Self Test 

This test can be used to check the operation! of the local 

modulator)demodulator, the f~-end modulator/demodulator, and the 
~ f =f .. ,._ 

integrity ,:C:>f the communicatio*-:_ channel in each di~ection inde- .I _ 

:::d::~!\ils:0 m::~:a~h:q;it::e~:i:::d::e a~::Jt:::n d::\::a:~::~ l : 
Terminaiji'ady (CD) circuit; f}~ the terminal, :f ;*Cing it to the ·; · I;­
ON condi~11~ :nternal to the »~ta set: The ST .5 it:u~e is enabled •· .. : .·' t 
before o.r•~furing the data moQff. establl.shme~~~ exc::;it if the j . 
terminals itre not connected, j~ if circuit CD fa ijot ON, in which . t ; : 
case th~•, SJ{ feature would haVEf :to be enabled befdJ;:~ the data mode.·· ,~ · · 

. ' Jh:; ~ . J L : . . ::ft ; :t : ', 

The error taetection circuit a.tr ,each end monitors 1;the received · ::· · 
. ~t- iH: . · . . ~f:. J 

data sign41·, and illuminates !:he error LED at th~t end if a bit i 
~t}:~·-~ :;: r ;~•-: ~:~ 

error is d~tected, or the distortion threshold is.exceeded. Each 

data set sends the test pattern of scrambled alternating ones and 
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zeros through the communication channel to the other data set, / 

with bo!h ~~r~-~~i~ns of transmission occurring simultaneously./ ~ 
Eith·e~ speed mode call be-- checked with the End to End Self Tes·t -ff· 

- •• • a ... - - ; 

selected. · ___ F.igure 3 shows the internal configuration of the data 

sets during the test. 

9.4 Remote Digital Loop 

This test is used to remotely condition the far.-end 212A to 

act as a repeater for the data being transmitted by the local 212A. 

The test is only effective when the 212A is in the high-speed mode. 

The Reniote Digital Loop test can only.be initiated at the local 212A 

by manually enabling the RDL function. •The digital loop will take 

place at the far-end data set. To digitally loop an unattended 

data set, that station must be optioned for Automatic Answer and 

have the CD (DTR} circuit ON. When .. the test is initiated, the 

local 212A turns OFF the CB (CTS) <;ircuit until the digital loop 
l 

through the far-end is establishedl At the far-end data set, 
' 

the interface circuits CB (CTS), Cf (RCD), and CC (DSR) are 
·--

turned OFF for the duration of the,test. The test lamp is illu-
; 

i · minated at bot-1' ends dur.ing the tes:t. The space disconnect 

! feature is disa;bled, overriding th4>Receive Space Disdonnect 
~ ;·,· ~ . ,. . 

-L- option in both 'til2A' s. . At the f arf~nd data set, the Loss of if .- .... - ·-- -- ..... ·" .. --- -- i ,., 4 

... ( , Carrier Disconl\~ct option is fore~~\ ON during the test mode and 
-_->_ :_ f ! for the remainder of the time th,it>:the data set is in 1the data _ 

~r :\ • h, · --- · · - - - . · ~ - ~~-' · -- - · -- · --- . -· -- · , f ?; · · , l · 1_mode:,.: Also, a~t,the far-end data~s it'• the customer i.nft~rface 
·· ; tr circuit Data TE!:pn.inal Ready is oye {fidden internally JQ the ON 

· .· .. i ~, state during J~ · test, and reve~t~'. !f>ack to customer cJ&trol when ; )1 • · ,·f: •·. <··/·.:·~ lt .. · . ·. · If 
,l the test mode if' termina~e~- . ,\ ·ft · • fl( 
~I~' . During th,f,~emo~e Digital Loo.jl;test, the local tE(#,1inal ··. ~r equipment can ttransmit data to thei,,tt'ar-end and monito~fthe local 

f.i,;_r received data, ~~hich should be a. d~~~licate except fort~ delay 

'+. time equal to "the .total round tripl:delay. 

' . r 

\?-
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A Remote Digital Loop test is not allowed if the Transmit 

Timing Slave option is installed at the originating modem. Figure 

4 shows the internal configuration of the data sets during the 

test mode. 

9.4.1 RDL Protocol 

-Signals controlling the application of RDL may only be 

transmitted after the synchronizing handshake has been completed. 

As in Recommendation V.54, the modems are referred to .as 

Modem A (Origination Modem) and Modem B (Answer Modem). 

When Modem A is instructed to instigate a RDL, the modem 

shall transmit an initialization signa~ of unscrambled Bi~ary. 0. 

Modem B shall detect 154-231 ms of the initialization signal, 

and then transmit to Modem A scrambled alternate binary ones and 

zero (reversals) at 1200 bps. 
,. 

Modem A shall detect. 231-308 ms of scrambled reversals, cease 

transmission of the initialization signal, and then transmit 

scrambled Binary lat 1200 bps • 
. ~ -... ··• - ·--- _#_..__._,_ -· - ., 

~ 

Modem B shall detect: the loss of initia~ization signal and 

activ~te the loop within Modem B. 
~ ~ 
<. 

,, 

· !-jbdem A, upon receiv~ng 231-308 ms of sqrambled Binary 1, J: 
t; {' . i? . ··,. 

shall p .. ndicate to the l)'l'Efthat it may begin ~~nding test message~. 
- Jt ·. . L . - -i;;· .. st· 

line. tt:::1 B f~:mi:~::c:11~t:u:::~~::e f:rr:• ~:~:o~fw~~n ~ t:~1~. 
by m~\lally disabling th4fRDL function, aft~ J;Wh1ch transm1ss1.oqr 

· : --it ·-' · 1r :, .)' i~~: ·' --F' 
shallJ;ibe restored. :// , }fl· . ~,/ 

. f-l} : l r : 1 il : l ; 
"Modem B detects the 1loss of line signal; :in 17 ± 7 ms and \ 

' -,~ ;;;- ; : '. ·"'. ~- . ii•,': ' ;j ., 

detedis the re-appearanc~rof the signal with~ri 155 :!: so ms, aftefr 

whic~tit returns to norm~J. operation. jf; .· ;t: 
;_:;' ~~ 
• =~· ··: 
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This test allows the local attendant to verify the operation 

of both local and far-end 212A data sets and both directions of 

the connecting communications channel without local terminal 

equipment. The data path from the. local 212A to the far-end 212A 

and back again is the same as in the Remote Digital Loop test, 

except that in this test the data pattern consisting of scrambled 

alternating ones and zeros is provided by the local 212A and is 

checked for accuracy by the local 212A. The customer send data 

circuit is ignored at both of the 212A data sets. To condition 

the 212A for this test, both the ST and RDL functions must be 

enabled, either before or during the data mode (high-speed only), 

in either order. The far-end data set must have CD (DTR) ON and 

the Automatic Answer option enabled. At the local 212A, the 

interface circuits CC (DSR) , CB: .(CTS) , and CF (RCD): are turned OFF 

for the duration of the test. These same circuits are also turned 

OFF at the far-end data set. At both data sets, the Data Terminal 

Ready circuit is forced to the ON state internally,· and the 
fil-

customer ~CD .circuit is ignored.~ At the local data set, the error 
'· i ·, 

LED indicates an error in the l9oped test pattern by flashing ON 

for approxi~ately 300 milliseco~ds. When the RDL-S!1' test is 

completed, the ST and !fDL functl_pns are released an'.d the data 

sets are re~Urned to the norma~1ihigh-speed data mo~~ (CC, CB, CF 
- - ••- • 0 - • • ·: -i ,. • • - -- -• ' c C • •~ • 

ON) • Figur~~; 5 shows the inte.rri ~:~ configuration of ~~he data sets 

during the i~st mode. ,, ; l · ·.· H; 
1: . - . ~ f!:<: . ~ l i_;_;_ . f; , . ;j. ~--.·_· ... _:_· . ·, r' ;• ', a gi ·. ' i' 

9. 6 Digita~( Loop· :If?' . . m 
The 212A. can be manually ···ctlnditioned to loop tthe received 

data back t~! the transmi tt,er Ci!Cui ts in all data ~f rmats by 

manually encibling the DL functi~i:,:ri. This test is u$ed to test 
-. fl:~ , ·. t~-- 0

·, • 

the 212A frt>ht a remote locationf:fsuch as a data test( center. When 
·:r:-'<; 

the function is enabled, the·~i2A will be optioned for Automatic 

Answer IN with customer circuit': CD (DTR) internally forced to 

m~niuarsol dofio soshems A SHEET 24 
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the ON state, and will loop the received data back to the 

transmitted data circuit, and·connect the received timing to the 

transmit timing when in the data mode. Also, the interface 

circuits CC (DSR), CB (CTS), and CF (RCD) will turn OFF. The 

test lamp will turn ON indicating that the data set is in a test 

mode. The local data set can then be tested from the far-end by 

using tenninal equipment at the far-end to transmit a test 

pattern and examine ·the looped data. At the far-end data set, 

all interface circuits will behave normally as in the data mode. 

At the conclusion ~f the test, the DL button is released, and the 

local data set is returned to the normal data mode automatically 

with control reverting to the customer•co (DTR) circuit. At the 

local data set, the Loss of Carrier option is forced ON for the 

duration of the test and the remainder _of the time that the data 

set is in the data mode. 

The Digital Loop test cannot be used in the high-speed mode 

if the far-end 212A has the Transmitter Timing Slave option 

installed. 

At the end of the test, the far-end station can cause the 

local 212A to disconnect by hanging up the telephon~ connection 
;- ~ ~ 

after transferring to the talk· ~de, causing a losslof carrier. 
; ·: · I'.·: · 1 

The local 212A is conditioned tc): disconnect on the loss of 
~ - - L', • - }· 

carrier by the DL function. ·Fi..~pre 6 shows the in.1:~rnal configura.:.. 
tion of eacbJ(ciata set during ,t;h]:test mode. > if 

, _ . •_r_-_:_-_i_-~_ · 

1 

; tr ; __ I ___ '._~.--~_:_-.·.;t._"_-~_:_ 

~ . --· > -- \ • . r~ J · 
9. 7 Digital~;Loop - Self Test_. ~--.~;_:_·.::_" J_._·. __ : __ i·~_:_::-~-•.; -h. ,- . . . '~,:_ ! ~ 

This ~«~tis th~ same as ,re Digital Lo~p tesfi(except that the 
test patter~tis supplied by th~Jfar-end 212A internAlly, and the 

. · E ·. if . iJT , 
looped data /~re checked by the- t<ar-end data set. -A''ij;' .the far-end 

212A, the s'r\).function is to actltate these functioll~, and turn OFF 
K~ ~~ 

the customer: circuits CC (DSR},v~B (CTS), and CF (R~D) for the 
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duration of the test. At the far-end, the customer CD (DTR) 

circuit is forced ON internally, and the interface CD circuit is 

ignored. The error LED at the far-end acts as an indicator for 

the quality of the looped data by flashing ON whenever a received 

error occurs (high-speed) or the distortion of a received data 

bit exceeds 25% (low-speed). At the end of the test, the ST and 

DL functions are disabled and both data sets revert to the normal 

data mode if the customer CD circuits are ON. At the local 212A, 

the Loss of Carrier Disconnect option is forced ON for the duration 

of the data call. Figure 7 shows the configuration of each data 

set during the test mode. 

. ... 

9 .·8 Customer Test Inter£ ace .Summary 

TEST SELF ·- T-E ST 

➔ 
TYPE MiALOG DIGITAL(!) ANALOG 

~ 
END-TO-Ei~n(2) DIGITAL(3) 

' PUSH '-' BtITTON ·AL 

~ ~ LOCAL 
·, 
°'. 

DSR -d: ON 
i . 

CTS _f,' 
A ,.... ON 
t' 

DTR-· 

026 

I l 

RDL OR DL AL & ST ST & ST RDL&ST OR DL & ST· 
' 

LOCAL IRBIOTE LOCAL LOCAL REMOTE LOCAL 

ON I OFF ! OFF OFF 9FF OFF 

ON I OFF::·_. OFF 
~ 

1 :,_ 

OFF OFF OFF 1 ··. 
l ~ 

ON OFF 
. F-OFF- ~---9fF OFF 

DATA I (4) 
it,•. 

(4) ·. C ·i4:) (4) 

DATA 

ON 

1. 

2. 
3. 

4. 

MARK MARK ,~~RIC MARK 

(4) 
;~ ·1: ·' 

(4) 
,., iJ~·, 
.·•. {.ij~) (4) 

?.~ .... ,: 

-· . ~c H·. ·irrr-" 

r, ir 
DL oepiessed at Remote or~,Rl)L Depressed 
at Loc'al :::;( 
ST oep~essed at Both Localtand Remote 
Ei theri• DL at Remote, ST .L6:~al or RDL 
and ST Local 
Ignored by 212A 
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_;:}:;~:i;{~:~'\!;';~:::~~~;:!~[~~~~;~;:;~Oc~~;~:~~-=~,~.,..~~~---·-,·•so•-, ,;»,-~. ,,~ ... 
. 
'REMOTE 

~ 
C 

_,. Cl 
1 .... 
' c:: 
I~ 
f er., . ~ 

ttd: ,~ 
1m 
. m 
.. Im I ~-., 
jg' 
EE3 icr., 

:CZ, 

~ 
\0 

V, 
% 

"' m ... 

.. , ' 
" - '7·:.:· 

0 

BB 
~ RECEIVER· 

·~ 
' I 

I 

; ~ ', ~ . ' 

-;; 
' ' 

'r..· "···· •. ,~ 
,. . " ~W~oti~h~,:;,.\"ti~i~~.~-~., .. \-~-. :-:•· :~ ,. 

., ... 
.,:, ·. ; ' '.( ~·. "•' 

'"' ·••• .r 

'' " 

~ ·TRANSMITTER 
BA 

TRANSMITTER 
~ PATTERN -2-WI RE GENERATOR 

TELEPHONE 
CHANNEL ,, 

.J .. 
212A ... r 

;; .:,.,,.,J;,.,:,. ~- •'' ,'~-.,.:• -~r- '~ 
ii;, 

.... ERROR 
RECEIVER .,. 

DETECTOR 

' 

• 

,;.•,,) F.or ... High-Speed Mode Depress 
· · · at Originate Modem. 

SELF-TEST DIGITAL LOOP 
FIGURE 7 

........ ,,',, 

~ ◄ ; •; O HCC 4W •• ii I W ; a I I ll "' ,. • .............. 

,.. 

""· ... 
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ER 
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~ 

( ' 
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10.0 STATUS INDICATORS 

Eight (8) LED indicators shall be provided. 

MB 

TD 

ER 

Make Busy 
Transmit Data 

Error 

ON in AL Test 

ON in Space Condition 

Flashes or ON in ST When Errors 
Occur 

HI 

MR 

RD 

TM 

TR 

HI/LO 

Modem Ready 

Received Data 

Test Mode 

Terminal Ready 

ON for 1200 bps Operation 

ON After Mode Goes fj; Hook v5t2-
ON in Space Condition 

11.0 PUSH·BUTTONS 

{__, DL 

TLK 

t.,..,ST 

t:,..,HI 

RDL 

AL 

ON When Any Test is Performed 

ON Wnen DTR is Enabled 

Digital Loop-Back 

TALK/DATA 

Self Test 

~I/LO Speed (1200/3oP> 

Remote Digital Loop~aack 
. i "' t ,. ~ 

Ahalog Loop-Back 
·- :i +_ 

l ~ 
j1{ . r· ·t 

. if 
~ f-

If 
-r· 
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12.0 DTE INTERFACE 

Circuit 
Circuit CCITT 

No. 

AB 

BA 

BB 

CB 

cc 

CD 

CF 

DA 

DB 

DD 

CE 

CN 

CI 

102 

103 

104 

106 

107 

108/1 

108/2 

109 

111* 

113 

114 

115 

125 

140* 

141 

142* 

TABLE 

Interchange Circuits 

Interchange Circuit 
Description 

Signal Ground or Common Return 

Transmitted Data 

Received Data 

Ready for Sending 

Data Set Ready . .. 
Connect Data Set to Line (CCITT) 

Data Terminal Ready 

Data Channel Received Line Signal 
Detector· 

Data Sign~ling Rate Selector 
(DTE Source) 

Transmitter Signal Element 
Timing (DTE Source) 

Transmitt~r Signal Element 
Timing (DCE Source) 

Receiver Signal Element Timin,g 
(DCE soll.rce) 

. f, ;" 

Calling IJ:¢1i.cator 
Remote Lo· ~back · · .. [ 

' : t fi 
Local ~Q;~ck/M.B. Ir: 
Test Indi ".~tor ... m 
Speed Mc:><ll1ndication {F:tom ®E) 

l lt: 
liJ: < 

, lrri: . 
:'.jf:~,1 

;U.'.1 ~ 
t.i_,~ 

Pin 
I 

2 ·-

3 ~-­
s · 
6. 

N/A 

24!--

15 C --
17-. 

22 ,_ 

25 .:-

12 -

. ,I·• 
*The numbers with asterisks.'are CCITT recommend'ation V.22. 

lil:miuorsal debo sssbems 
')uaJ0 • .-..0...- -~-- ......... ~. f ........ ,~u, .... 
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l3o0 DATA CALL~TERMINATION 

13.l Abort Disconnect 

The Abort disconnect feature is not optional, but is always 

activated when when the 212 enters the data mode as an answering 

data set. From the time that the CC (DSR) circuit turns ON, 

received carrier must be detected within 17.87 ± 0.15 seconds or 

the data set will. go On Hook. 

13.2 DTR Disconnect Option 

The local 212 enters an irreversible disconnect sequence 

when the Data Terminal Ready (DTR) circuit is turned OFF during 

the data mode for more than 50 milliseconds, unless the data set 

is in certain test modes. If t~e Long Space Transmit Disconnect 

option is not enabled, the Data Set Ready circuit will turn OFF 

68 ± 10 milliseconds after the CD (DTR) circuit turns OFF. If the 

Long Space Transmit Disconnect option is installed:, then the data 

set enters ~he space transmit sequence, which is detailed in Section 

13.4. The CD {DTR) circuit ca~ be turned ON any time after the 50 

millisecond~ required for the qFF interval. 
i 

See Appendix A, Figure · 2A,;:_ for Timing Diagranlf~· I 
1 l l 

13. 3 cairJ.E!r Fail Disconnect ktion >, ji · l 
This l~ption when enable~jf~auses the 212 to ·1~rminate a data j 

call when ~:.·substantial loss o~ .. received carrier ·_·ef«ergy is detected·.--~-, 

The customJ~ interface circuitt CC (DSR) and CB Cci~s) will turn OFF j ; : . . ;g . . ~\( . 
433 ± 17 ml~liseconds after th~(carrier falls bel1f'. the preset 

threshold (f30 dBm or -45 dBm)'~; If the carrier iilJnterrupted for 
-~-·';. ., '" ;},:1~ ·, " -;:r¥.:? •: 

less than 175 milliseconds, a disconnect will notlbccur; if a 
- } r · -wr · ::1 t . 

carrier in~~rrupt lasts for mdre·than 307 millisecqnds, a disconnect 

will occur~~ The CF (RCD) circuit turns OFF 17 ± ~milliseconds 

lllhmiuersnl l!ntm mmrmms A SHEET 32 

REV 



-

: ... 

after the loss of carrier, and turns ON 155 + SO milliseconds after 

the carrier is present at the receiver. If the 212 is put into 

the Digital Loop test mode (RDL or DL), this disconnect option is 

forced to the enabled condition. 

- See Appendix A, Figure 2A for Timing Diagram. 

13.4 Long Space Transmit Disconnect Option 

When this option is enabled, the space transmit sequence is 

initiated by either of two conditions: 

1) Customer interface circuit CD (DT.R) is turned OFF 
for at least 50 milliseconds. 

2) The Loss of Carrier Disconnect..opti~~enab-led­
and the carrier detector has turned OFF for at 
least 307 milliseconds. ; · 

'. 

The space transmit sequence begins after one of the above 

. events has occurred. The transmit data to the modulator is clamped 

to a space condition and the CF (RCD) circuit is turned OFF. 

After 3.95 ± p.15 seconds has el~psed, the 212 will go On-Hook 
. . 

and CC (DSR) 'turns OFF. The sequence cannot be int~rrupted by any 

condition of !the DTR circuit or a· restoration of redeived carrier 
J ' i 
•> .1 ... 

i'. .··. ; t . 
J j ~ 
L: L {~ 
{! ~ i : . I<~ ;: 

see l\P~fndix A, Figure 3~ find 4A for Timing' D1fgram. 
·· ·. 1r: · r · r, 

energy. 

13. 5 Long S~~6e Receive Disco1m$)'~t . . ,t( 
When_•-.;~{ Receive Space ii~.fi~nnect ~pti~n is ~~~bled, the 212 

will go On-HQ(>k when the receive~·:. data circuit dete~ts a scrambled 

condition foJfi .• 6 + O .15 secondsU'.'. At the time of dli~onnect, the 
>·. ;,H: ,· - . · i}~.~ . . : :1(1 

CC {DSR), CB ;i(CTS) and CF (RCD) q~rcuit will turn Oij}!,'.. If the 
· :,?:} • :1: } . • · · ·. :t Ii ·. 

Remote Digit~'.l Loop feature 1.s enabled in the 212 b~f the RDL front 
·:i!r . - r;!;· • • tr· . 

panel pushbutton, the Long Space::<Receive Disconnect ::_option is 

overridden. ·.At a 212 which is put into the Digital ·J.,oop test mode, 

A SHEET 
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this option is similarly overridden. These overrides exist only 

as long as the 212 is in the· test mode. 

See Timing Diagrams for all other features (Appendix A). 

A SHEET 
34 

REV 



• • 

APPENDIX A 

~iming Diagrams WECO 212A Compatible 



.u 
·-: 'H· 

1~-:V, ~ . 
';'(I 

--;;,--

.!~·> 
i~ :~ .. 

• .. 

ORIGINATING STATION 

SET ENTERS DATA MODE EITHER MANUALLY OR 
CALL BY ACU {THIS INTERVAL=l00 - 200 ms FOR ACU) 

ORIGINATED \ 
~ (ti~ 

CC (DSR) '~--------~~ 
l 1100-

CF (RCD) 
l ~ 2n?so (.--..a-------------

1 l 
ON 

II !,_ 426 ms::: FlM TRANSMITTER _____________ t __ -...... 4 ...... 4 __ 6 _ _=1_. SENT ( DATA SENT 
OFF l L.. h270HzJ,,,__ ____ _ 

CB (CTS) I I 755-7~4 ms "-:1 
I INTERNALLY I I / , 

-a:J.-----1 CLAMPID BY CB 1-_.;::{Zq~tA~ BA (TD) 

I .. l . I : 
BY CF I .. !■Q UNCLAMPED E DATA RECEIVED BB (RD) ....a- CLAMPED 

l I I I 
l. I I 

I I I ANSWERING STATION I 
SET ANSWERS EITHER AUTOMATICALLY AT END OF I l I 

RINGING C~CLE OR MANUALLY I·.. I I I 

I t~ · I 
cc (DSR) ,_....,. l. I 

'. 1 2 • o sEcoNo r 1 1 
1 

ON I SILENT ~:-. ------~,-~'-~(------
TRANSMITTER , Dr-I INTERVAL tt-9' F2M SENT -,-~~ i DATA SENT 

OF,F H ~ ( 2 2 2 5 Hz) 11 L I 

CF (RCJ) L ~arr...~~Ff I 
L t I I h I 

CB (CTJi _______ ,_ , __ ,_, .... n .... j ·-------~•,,... ....,.i~;;--J _____ ___ 

f!j.-siiill __ .INTFRN•T·Li.Yl_·.·.·.-_.'.-i ... " •. ,rEo BY cn--~:r--.. ~~·~!i .... l:--,_--~......,....._...------.~ ~-:·~ . Jl5ii1I r.u ~J.u"\J' 

BA (Tq} ·--------:-:··.-+,:;?is-...... ·- ------........L.,.;:~~~~~~~ 
,;:; I 1!t I 
U) I ~wdl':1~--- CLAMPED UY CF ---Qef~· l1L I 

11;------..;..,_;:: 
BB (RD,). t( I _g·: DATA RECEIVE~_ 

~t~·,i:- __ '1 /;{~- ,_ _:ti-•·.-~. 
:T:1 :: . ~ii;; _- ~n .: , 

,t f ',? .' 

· Figure lA - 212A LOW SPEED CONNECT SEQUENCE 
CD ON; EITHER AUTOMATIC OR MANUAL 
OPERATION 



4f 

, 

CC (DSR) 

CF (RCD) 

CALL 
ORIGINATED 

\ 

SET ENTERS DATA SET MANUALLY OR BY 
ACU (THIS INTERVAL=l00-200MS FOR ACU) 

~ 
l l 
I l 

I 
I 

~ 231-1<3 
(308ms _ 

l ~ l l 

TRANSMITTER 

ON 
.·OFF 

i 
I 

I f f 
Lz_508-626ms-- ~-P-l~M-~-~-R_-EN-,-T---~~-D-A-TA--SE-NT 

"/✓4,., ~ ~-- · · l -l.s~, ..... -·., l~ 

CB (CTS) 

BA (TD) 

BB (RD) 

I 1
1 ··· · · I I I JI_ --

J · ·, · ·· 1 I· ra=-- 77 4ms-"7 

I I I I 
,rNTERNALLY CLAMPED BY, CB ::s ~o~j)\~ 

I 

•s-a~----~1cLAMPED BY CF 
' i I I A I I 

• ~ I I I 
l : I I 
l I I I 

ANSWER STATION I I ~ I I 
SET ANSWERS: AUTOl'lATICALLY l(TE _N_, o_ OF I 

I 
I 1 

I ; 
; 

RINGING CYCLE OR MA.~UALLY I f 

\ 
' I 

I u l ' I l I 
cc (DSR) '. . I I I I I 

12. 0 SECOND I . ~ I 
ON l SILENT :.--------....,_"'-•--....._ ___ .....,_ ________ _ 

TRANSMITTER OFF' INTERVAL 2225 Hz SENT I . := ~P2~t SENTI . DATA SENT -~ 
___ _.l,____. . ~ 2 31-~ I 

·3oa msi .. ;.•.. C:,_ ______ _ 

• . 

I 
I 

' 

I 

CF (RCD )!- ----------~ ________ z_.-+-f ..... 1_7 4_-_m_s~l 

L ( I 1_·._:: 't __ _,__......_ 
L :}~ -

CB (CTS)f ------------...,t _________ -~t_,, __ _ . 'h ·. ·. L .· -H I I 

BA (TDJ1t ---=E:S~---INTERN~~y CLAMPED BY CR---..fi~:-~-...'~,~----.,,__ __ _____ 

rn. .. U:. -r I 1 . .. F' 
· ~H~ ~ C. Lru ___ , __ ·--~:·.4_·_··_:_·.p __ - _ ED BY CF ,·-- ·:·--~-·--•-~--··:_ .. '..;. -_ e; I h:' ' ' ' ¼S' BB (Iili,~f-~ --~r ~)~ 1 fpA'!'{\.,R~~EI' 

. If: If: j~: It· 
*ij;;I.M IS THE LOW B1\ND l?lll\SE SHIFT KEYED sfdNAL REPRESENTING u ·• 

.ijt'Ml\RKING DATA SEQuCf!CE. P2M IS THE sdtlL\R SIGNAL IN THE''rl' 
tp:cu BAND. 1I · tf ·. · 1h · 

~c!_ ·.~ 

Figure 2A - 212A HIGH SPEED CONNECT SEQUENCE 
CD ON; EITHER J\UT0~1ATIC OR MANUAL OPEfu'\TIO!J 
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: 

'--' 

. -

........,, 

CD DISCONNECT 

CD (DTR) I 

ms""F-a ::>-i~SO *CD MUST BE OFF EITHER 
.. . I FOR A MINIMUM OF 50 ms OR -

cc (DSR) w UNTIL CC GOES OFF TO· 
:;:,.-J 5 7 - 77 9-a GUARANTEE DISCONNECT 

I I 

CB (CTS) I 

l 
CF {RCD) I 

CARRIER FAIL DISCONNECT (MAY BE USED WITH LONG SPACE DISCONNEC 

• • 

: CARRIER /\JV\/~.,---, __ O_FF _____ _ 

CF (RCD) 

CC (DSR) 

CB (CTS) 

_ BB (RD) 

I 
I 

;2'Sa ,10-201-<Q 
I • ms 1------------­, 
I 
I 

. ' -

I 

I -a 
I 
I 
I 
I 

406-425 ms-

I P!5 CLAMPED BY~ CF 

' 

::;.-SL 
I 
t 

L 
::>-a 

D,t\TA TO TALK TRANSFER-
E 

C 1( { 

TEL,:l;SET 
TALK-PATA 

LEAb"_ 
t} : 

,CC {DSR) 

CB (CTS) 

CF (RCO) 

I ,_" I .d>-\ 38.7- : -'-I 151~ 6 ms -
-. tf,·/ ' 

---:11-:: _ ---..I 
,',l:-!:} . • -

~'.;;; -, ------.. -------

Figure 3A - 212A DISCONNECT SEQUENCES 
_ (HIGH OR LOW SPEED) 
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LONG SPACE TRANSMIT BY CD OFF (THIS END INITIATES DISCONNECT) 

CD (DTR) 

CF (RCD) 

;;, 2: 5 0 m s 1 ~ -~-
1 
I 
I 

I 
BB (RD) I 

· RE8~I~Ed~~~.1-----CLAMPED BY CF 

CC (DSR) 

CB (CTS) 

l 
I 
~l.~-at---3.8 - 4.07 SECONDS 
I 

I 
I 
~ 
I : 
I l 

. .. 

SPACE TRANSMITTED 

l 

31 
I 

LONG SPACE DISCONNECT (THIS END DISCONNECTS UPON RECEIVING·LONG SP. 

L 

________________________ ····~· BIJ..(RD.) REgw~Jf PACE RECEIVED'~ ___________ ......,__ 
IL I 

CC (DSR) 

CB (CTS) 

CF (RCD) 

I 

': .. 
t,~ ~·;' 
i.J· .t f ;r· 
,·'.;'}' -.1 

k 
:~!-· ~ '~ 
'\• ,. 

- 212A DISCONNE,~T SEQUENCES 
(HIGH OR LOW ,:SPEED,) 
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, .. 
--

LONG SPACE TRANSMIT BY CARRIER FAIL DISCONNECT 

CARRIER ™, INTERRUPT IN COMMUNICATIONS LINK OR 
FAR END DISCONNECT (<>402 ms) 

CF .(RCD) 
=-~1- ol\o--1e:.::.a_· .. --_____ • ---------
• 120 l 

~--!::D_A_T_~_., ..... 'f'sMlll!!~e::..~--­
BB (RD) J4CElVEQ I 

I 
CLAMPED BY CF 

CC (DSR) 

CB (CTS) 

BA (TD) 

~ .36·7-337ms-a 3. 8 - 4. 07 SECONDS 
1 ·CARRIER I 

FAIL DISC. INTERVAL f 
I 
I . 
re-SPACE TRANSHITTED 

CLAMPED INTERNALLY TO 
sP;AcE. 

::::s-

L 
I 

_:pal 
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