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11 DATA SYSTEMS 
STATION 

DATA AUXILIARY SETS 8200 AND 820E TYPES 

CHANGES 
B. Changes in Apparatus (Components) 
B.l Removed Replaced By 

(CPAR17) 
Resistor R22, 3.3K 
KS-13490, Ll, 

ZH Option 

(CPAR17} 
Diodes CRl, CR2, 

CR3, CR4, CR5, 
CR6, CR7, CR8, 
KS-16986, L6, · 
ZH Option 

B. 2 Added 

Resistor R22, 100 
KS-13490, Ll, 

ZJ Option 

Diodes CRl, CR2, 
CR3, CRII, CR5, 
CR6, CR7, CR8, 
458C, 
ZJ Option 

Wire from connector J3-18 is added to 
TBl-15 on the DAS 820D type. This is 
identified as wiring option ZK. 
D. Description of Changes 
D.l The value of R22 and the code of 

diodes CRl through CR8 are changed 
to facilitate the manufacturing of the 
CPAR17. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3116-M~G-JES 

0.2 A wire is provided from connector J3-18 
to TBl-15 on the DAS 820D type and is 

identified as wiring option ZK. Wiring op­
tion ZK together with the new feature option 
ZG (strap between TBl-15 and TBl-6), permits 
the operation of the test relay in the · · 
CPAR17 (mounted in the DAS 820D type} when 
used in conjunction with the DAS 820K. 

D,3 Information Note 3.04 is added as an 
explanation of D.2. 

D.4 Information Note 3.05 and Sheet Note 3 
on sheet J3 are added to show how to 

modify the CPAR430 for a TSPS No: 1 hotel/ 
motel station. 

0.5 The connection of signal ground (AB) 
to protective ground (AA} for DAS 820D 

type is identified as option X (Equipment 
Note 206}. · 

D.6 FS5 and FS6 are reissued to include 
information in D.2 and 0.5. 
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CIRCUIT DESCRIPTION 

DATA SYSTEMS 
. STATION 

DATA AUXILIARY SETS 820D AND 820E TYPES 

CHANGES 

D. Description of Changes 

D.l FS6 has been revised to show the addition of one 6041H 
key, one D6AD cord, one KS-13491,Ll, 360-ohm resistor, 

and one KS-13491,L2,39-ohm resistor for use in DATREX* 
remote stations. When connected as shown in .FS6, the· key 
and its associated components may be used to provide ZD 
option., which is key control of .transmit supervision and/or 
ZF option, which is a camp-on signal indicator. 

F. Changes in CD Section 

F.l Change the first sentence in 2.05 to read: 

2.Q5 Transmit supervision consists of a continuous trans­
mitted space and is controlled from the· ·terminal by 

means of data terminal ready lead (CD). · 

• Service Mark 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3111-LJM-JRD 
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1.01 Data auxiliary sets (DAS) 820D and 
820E type serve as interface units between a 
TTY or CPT and a 108- or . 109-type station 
data set. • DAS 820E is used for a multiple­
station arrangement and can handle up to 
three stations. 

DATA AUXILIARY SET- 820D 

1 .02 Data auxiliary sets (DAS) 820D1 and 
820D2 are rated Mfr.Disc. and are replaced 
by data auxiliary sets 820D-L1 equipped with 
an AR17 circuit pack, and 820D-L1A equipped 
with an AR17 circuit pack, respectively, 
Data auxiliary set 820D-L1 consists of a 
two-ton~ gray plastic housing which contains 
an 18A power unit, TEST key and lamp, a 
KS-19087, L2 connector, and a 61A apparatus 
mounting. The 61A apparatus ·mounting pro­
vides for the mounting of a 108- or 109-type 
station data set. Some early models !l'aY be 
equippe1 with an AR16 circuit pack, which is 
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~w rated Mfr Disc., or an AR17 cir~uit pock. 
DAS 8200-L1 (and L1A) code does not inclqde 
the AP17 circuit pack. The AR17 circuit 

.pack, or others such as the AR430 circuit 
pack, must be orderei, s~~rately as required. 
The data set is not provide., with DAS 820D-L1 
(or L1A), but must be furnished as req_uired. 

1 .03 Data auxiliary set 820D2, • vhkb is 
also rated Mfr Disc., is the same as the 
82001 except that the 82002 is not equipped 
-tth a cover for the plastic housing. 

04 ~ata auxiliary sets 820D-L1 and 
8200-L'A ,•..men equippe~ with an AR17 circuit 
pack) replace data auxiliary sets 820D1 and 
820D2,·respectively. ~hese newly ~oded data 
auxiliary sets toge~her with the ~17 circuit 
pack reolace the o1d sets in all applications 
an., differ from the 820D1 and 82002 only in 
the following ways: 

(a) A 26-screw terminal board replaces the 
6-screw terminal board to p,rovide 
greater f.lexibili tv. 

(b) Wiring is added between card connec­
tors in order to accommodate· newly 
developed data sets and circuit packs. 

(c) The TEST key has been rewire~ in order 
to extend the test feature of the data· 
auxiliary set by includinq a test 
capability for half-duplex sets such 
as Data Set 109:a... '!'hi.s test consists 
of a continuous space impressed on the . 
line whenever the T~T key is 
operated. When a full-duplex data set 
is used, opera~ton is identical to 
that of DAS 820D1 an~ 820D2. 

~'l'\ AT~ILIARY SET 820E 

1.0~ Data auxiliary set 820E1 consists of 
tbtte 18F power supplies, three KS-19087,t2 
connectors, three KS-19088,r.2 connectors, a11d 
a 51B apparatus mounting, mcunted on a pam!l 
and equipped with three AP17 circuit packs. 
It is electrically equivalent to three data 
a11xillary sets 820D and can be equipped with 
up to three data sets. Data auxilHary set 
82~E1 will accommodate three data sets 108A, 
108c, or 10911. (in any combination), ,which are 
not provided, but must be furnished as 
required. The AR16 circuit pack may not be 
use., with data auxiliary set 820E1. 

1.06 Data auxiliary set 820E2 is si~ilar 
to and performs the same functions as DAS 
820E1 except that the three J, connectors are 
reolaced by the TB1 terminal strip to provide 
a more flexible arrangement for connection of 
loops and future externally controlled 
applications. 

2 

~_,;;,~ltmBM!_~l§~BIWQJLQf_Q~B6!IQ~ 
DATA AUXILIAJIY SET 820D-L1 (OR L1A) EQTJIPPEO 

.Wl'!'H AN AR17 CIRCUIT PACK 

2.01 Data and control signals are 
exchanged ·between the data terminal and the 
data set via data auxiliary set 8200. 
Because there .are no direct connections 
between the data set and data terminal, the 
data auxiliary set actually has three inter­
faces,' one toward the data set. one toward 
the data terminal, and one for line and 
control connections. The three interfaces 
will be consiclere~ separately.' 

2.02 The signal voltages toward the data 
set conform to EIA standards set forth in 
RS-232-B for transmit, receive, and carrier 
detector leads. · 1}le carrier squelch lead 
~oes not use EIA voltages. 

2.03 The interface toward the data ter­
minal may be on a current or EI~ voltage 
basis depending on the- setting of a screw 
switch option. The following leads are .. used 
with the current interface option: transmit, 
receive, carrier detector, local mode con­
trol, ground, +24 volt power, and -24 volt 
pow:!r, If the EIA interface option is 
selected, the.following leads are used: BA, 
BB, CF, cc, CA, CB, ex, A'S, +P', and -P. 

2.04 The interface for.line and oontrol 
connection• provides access to the tip and 
ring . of the data set via a screw terminal 
strip. Access to the TEST key and test - lamp 
is al~o provided on this terminal strip. 

2.05 If the station is in its norma:t-' 
operating mod'e, transmit an~ receive data is 
sent between the data set and data terminal. 
The station is plaqed in the test mode by 
operation of the test relay in tne data 
auxiliary set. Iri the test ·mode, the data 
set is isolated from the data terminal. The 
receive lead of the data set is connected to 
the transmit lead of the data set. Any 
si~nals received from the telephone line are 
retrans~itted to the line. 

2.06 ~e station· is placed in the local 
1110de by operation of the local relay in the 
data auxiliary set. In the local mode, the 
data terminal is isolated from the data set. 
The transmit lead of the data terminal is 
oonnected to the rec·eive lead of the data 
terminal. Signals · on the transmit lead. of 
the data terminal are-looped to the receive 
lead of the data ter~inal. 

DA'l?. AUXILIARY SET 820E 

2.07 Data and control signals are 
exch~ged between the data terminal and the 
data set via data auxiliary set 820E. 
Because there is no direct connect·ion between 
the data set and the data terminal, the· data 
auxiliary set has three interfaces, one 
toward the· data .set, a second toward the 
data terminal, and the third for line and 
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control connections. The interfaces will be 
considered se~arately. 

. 2.08 The interface toward the data set is 
· .the same as· data auxiliary set 820D and is 

descrihed in 2.02. 

2.09 The interface toward the data ter­
minal is the same as data auxiliary set 8200 
and is described in 2.03. · 

2.10 The ~hird int~rface provides access 
to the tip and ring of the telephone line, 
controls the test relay, and.connects to test. 
and local c-:,ntacts on the AR 17 circuit pack. 

2.11 Operation of data auxiliary set 820E 
in the nor-nal, te-st, and local modes is the 
same as c>¾ta auxiliary set 8200 and is 
~escribed in 2.05 and 2.06, 

DA"'A ATTY.ILIARV SET 820D-L1 (OR L1A) EQUIPPED 
WI~H AN AR430 CIRCUIT PACK 

2.12 Data auxiliary set 820D-L1 (or LU) 
equipped with an AR430 circuit.pack has two 
interfaces as does the 820D-L1 (or L1A) 
equipped with an AR17 circuit pack, one 
interface towar~ the data set and one inter­
face toward the data terminal. 

2.13 The interface toward the data set 
consists of the following leads: SEt-lD DATA, 
PECEIVE DATA, and CARRIER DETECTOR, . 

2.14 The interf~ce circuits toward the 
data terminal meet the electrical signal 
charac~eristics set forth in EIA Standard 
RS-232-9. The followinq interface circuits 
are orovide<i: AB, BA, BB, CA, CC, CD, and 
CF. 

2.15 Access to the data auxiliary set by 
the installer is vla the screw terminal 
strip. The installer can connect the tip and 
ring of the data set to a telephone line. 'Fe 
has access to the TEST key and test lamp 
terminals. These terminals are actually in 
parallel with the test key and test lamp • 

2.16 A test relay is provided on the 
AR410 circuit pack. When the test relay is 
operated and a full-duplex data set is used, 
the transmit and receive leads of the data 
set are connected together and disconnected 
frorn the AR430 circuit pack. · With a half­
duplex data set, a continuous space is 
impressed upon the transmit lead. !n r.oth 
cases, however, the cc lead is turned off and 
the PP. lead is clamped marking • 

S~CT!QN_II -_DEl'A!LED DESCRIPTION 

1. __ QATA_AIJY.ILIARI_SET 820D-!t 1_jQR_L 1A}. 
. EQUiffE~_WI"'!LAN A.~17_CIRCUIT_PACJ< 

DAT'&. SEl' INTERFACE 

1.01 The interface between the data set 
and the data auxiliary set ~ncludes the 

following leads: 

(a) 

(b) 

(c) 

(d) 

Transmit: This lead meets the voltage 
requirements of FS-232-B of the EIA 
Standard. Data on this lead is trans­
mitted.over the telephone line by the 
data set. 

Receive: This is an EIA 1 ead. Data on 
this-lead comes in from the line via 
the data ~et. · 

Carrier Detector: This· is an• EIA 
lead. The state of the control signal 
on this lead depends on whether the 
data ·set does or does not detect 
carrier. 

Carrier_ Sguelch: When the data auxil­
iary set gets a carrier-fail indica­
tion from the data set, the data 
auxiliary set short-circuits the Data 
Set 108A· or 108C modulator tank cir­
cuit, squelqhing the outgoing carrier. 

DATA OR CUSTOMER TERMINAL INTERFACE 

A. __ General 

1.02 The interface toward the data ter­
minal may be EIA or current depending upon 
the setting qf a screw switch option. The 
option allows the -data auxiliary set to be 
used with CPTs or TTYs. When using data 
auxiliary set 820D, the interface is referred 
to as the data terminal interface; when using 
data auxiliary set 820E, the interface ts 
r.eferred to as the customer. terminal inter­
face (C'JST TERM) . On ~ries 1 of d!ata 
auxiliary set 820E, the cus'"lomer terminal is 
designated J4 and on later series 'is desig­
nated J3. 

B._EIA_Interface 

1.03 'All the leads used with the .EIA 
interface meet the requirements of EIA Stan­
dard RS-232-B. The interface between the 
data auxiliary set and· the nat;i t·ermi~al 
includes the following leads: 

(a) 

(b) 

(C) 

(d) 

BA: Data is ~ ~ansmitted from the data 
terrr.inal to the d ... ta ai;;:iliary · set. 

BB: Data is received by the data 
terminal from the data auxiliary set. 

CA: The request-to-send signal comes 
from the data terminal. It is looped 
back on the CB lead,. which gives a 
clear-to-send indication to the data 
terminal. The circuit pack of .tij, 
data auxiliary set has a printed wir­
ing path between the CA and CB leads 
which performs the loop-around 
function . 

£~: The clear-to-sen,1 siqnal is sent 
to the data terminal. This lead is 
tied to the CA lead as explained 
previously. 

Page 3 
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(e) C~: A data-set-ready signal ie ~ent 
to the data terminal when the station 
is prepared for normal operat~on. An 
off indication on this·1ead 1• given 
when the local or test relay in the 
data auxiliary set is operated. 

(fl ~§: This is the signal g·round lead. 

.(9) CFa A data carrier datector aipal i• 
ient to the data terminal when the 

.data set 108 type detects a loa• of 
received carrier or the data set 109 
type detect• a loop current failure. 

This is the +24 volt power le4d. 

(i) ~f: This is the -24 volt power lead. 

(j) ~i: A local mode control signal is 
sent from the data ter~inal to operate 
the local relay for local mode 
operation. 

(~). AA: This is the protective ground 
lead. 

c. _curr~t Intent~ 

1.04 The current 
be used with a TT'!. 
tile data auxiliary 
the following leads: 

interface is intended to 
The interface ~tween 

set and the TTY includes 

(a) ![~~!!!it: Data is sent to the data 
auxiliary set from the TTY. The sig­
nal source in the TTY is a send 
contact which is returned to the -24 
volt supply of the data auxiliary set. 
~ send loop is formed which consists 
of a lead from pin 2 of connector J3 
through the send contact of the TTY 
and back to -24 volts on pin 10 of 
connector J3. (On series 1 of data 
auxiliary set 820E, connector J3 is 
designated J4 and connector J4 is 
designated J3.) 

(b) ~~s.~y:~: Data is sent by the data 
auxiliary set to the TTY. The load in 
t:.he TTY is a select magnet driver 
which has an input impedance of 680 
ohms and is returned to the -24 volt 
suoply of the data auxiliary set. A 
receive loop is formed which consists 
of a lead from pin 3 of connector J3 
through the selector magnet driver of 
the TTY and back to •24 volts on pin 
10 of J3. 

(c) ~!!:llt[_~ctQI: If carrier is pres­
ent, a short to ground appears on pin 
R of coMector J3; when carrier is 
lost, an open to qround appears. The 
minimum allowable load on pin 8 of J3 
is 2000 ohms to +2• volts on pin 9 of 
J3. 

(d) 1,,qS.U--~~~~I2!: The local relay 
in the data auxiliary set is operated 
by applying a signal on pin 12 of 
connector J3 from the '!""'Y. The r.on-

trol source in the TTY for the local 
relay operation is a make-contact 
returned to +24 volts on pin 9 of J3. 

COffl'ROL INTERFACE · 

~-~!n1!..a,te-2f_Qtt!~Y!lli~[L~§2QQ 
1 .OS The telephone installer has access 

to data auxiliary set 820D via a ecrew 
tendnal· strip. On data aU?Ciliary sets 820D1 
and 82002, the terminal strip is designated 
TS-A. Telephone line tip and ring are con­
nected to terminals IJ'S-A1 and TS-•2, respec­
tively. _ TS-A3 and TS-A4 provide access to 
the TEST Jtey•for possible remote operation. 
TS-AS and TS-A6 provide access to the test 
lamp for possible remote indication of test 
relay operation. On data auxiliary· sets 
820D-L1 and 820D-L1A, the ~erminal strip is 
designated TB1. In this case, tip and ring 
are coMected to terminals TB1-1 and TB1-2, 
re~tively. TP1-S and TB1-6 provide access 
to the TEST key: TB1-11 and TB1-12 provide 
access to the test lamp. 

1.06 Access to data auxiliary set 820E is 
via the telephone line te~nation coMector 
(TEL T~M) • The male 2S-pin connector has 

tip and ring connected to pins 9 and 10, 
respectively. •Pin 13 provides access to the 
test relay, pin 12 to a test contact to 
ground, pins 27, 28, and 29 to a test 
transfer contact, and pins 17, 18, and 24 to 
a local transfer contact. On series 1 of 
data auxiliary set 820E, the telephone ter­
minal is designated J3 and on later series is 
designated JII. 

NORMAL ~ODE 

-~L-~!ltt!l 

1.07 Oata is exchanged between the data 
set and the data t.e.rminal when the station is 
in the normal mode. The interface to the 
data terminal may be on·an EIA or current 
basis. An indication of the presence of 
carrier is also sent across the interface to 
the data terminal. 

1.08 Assume that the EIA interface is 
used. Siqnals from the data set come in on 
pin 9 of connector J2 to th~ base of the Q6 
emitter-follower. Local copy is also applied 
to the base of Q6. A positive voltage on 
either or both inputs to the base of Q6 
causes the normally negative (marking) emit­
ter of QS to h~ positive (spacing). The 
signal is appli~d to the BB lead (pin 3 of 
J2) • 

1.09 Siqnals from the data termi~al come 
in on th~ ~A lead (pin 2 of J2), pass through 
thP data auxiliary set, ~nd are sent to the 
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data set via pin Q of connector J2. Local 
copy is qener~ted by feeding ba~k part of 
this signal'through diode CR1 to transistor 
Q6 . 

1.10 Dur;ng normal operation with carrier 
present, the control ·•signal from the data set 
(which indicates whether carrier is present 

or not) holds the Q1 transistor off, the Q2 
transistor on, and th·e Q3 emitter-follower 
positive. If the incoming carrier fails, the 
control signal holds the Q1 transistor on, 
the Q2 transistqr off, and the Q3·einitter-
follower negative. · 

1.11 The collector of transistor Q1 is 
connected in parallel with the outgoing car­
rier tan~ circuit. 1f the Q1 transistor is 
turned off, the outgoing carrier is not 
affected; oot, if transistor Q1 is tu.rned on, 
outgoing carrier is sauelched. 

1.12 Transistor Q2 is associated with the 
space-hold feature on a carrier fail. This 
feature is used with the current interface 
only and will be discussed later. 

1.13 Transistor Q3 is an emitter-follower 
which provides an interfac·e for the carrier 
control signal to the data terminal. The 
control signal simply passes from the data 
set to the data terminal. 

c._currens_Jnterface 

1.1Q Assume that the current interface is 
used. Siqnals from the data set come in on 
pin 9 of connector J.2 to the base of the Q6 
emitter-follower. Local copy is also applied 
to the base of Q6. A positive voltage on 
either or both inputs to the base of Q6 
causes the normally negative (marking) emit­
ter of Q6 to be positive (spacjnq). From the 
emitter of Q6, the signal is applied to the 
base of Qll, turning OQ on when marking and 
off when spacing. The collector of QII d.rives 
the receive loop to the selector magnet• 
driver of the '!'T.Y. 

1.15 Siqnals from the TTY are generated 
by the send contact and come in on pin 2 of 
connector J2. The signals pass through the 
data auxiliary set and are sent to .t~e data 
set via pin 4 of J2. local copy is generated 
by feeding back part of this signal throu.gh 
diode CR1 to transistor 06. · · 

1.16 During normal operation, the carrier 
detector circuits work as do the EIA inter­
face except for the following differences. 
Q3 is not used as an emitter-follower, but is 
arranged to send a ground short or an open 
circuit to the TTY when carrier is present or 
no~ present, respectively, Normally, when 
th~ incom.ing carri~r is lost, a mark hold is 
apolied to the receive loop. Q2 is used to 
generate a space hold on loss of carrier.· If 
carrier is lost, 02 t•~rns off caul'!ing QII t-o 
turn off. · When QII is off, the receive loop 
is spacing. 

.1.17 The carrier squelch circuit for cur­
rent interface works the same as the carrier 
squel?l:I circuit fo,r EIA interf~ce. 

TF-ST MODE 

&_Data Auxiliar~t_820D 

1.18 The purpose of·the test mode is to 
i;>rovide for a loop-ar_o.i,i~d test of data_ coming 
in over the telephone line when using full­
duplex data sets or· to. provide a· send 
space signal when using half-duplex data 
sets. When using full-duplex data sets, 
signals on· the receive lead from the data set 
are retransmitted over the transmit lead of 
the data set. When half-duplex data sets are 
us~, a continuous space is sent over the 
transmit lead. · 

1 .19_ The test relay is operated by apply-. 
ing a ground to pin 13 of connector J2. Pin 
13 is wired to one side of the TEST key. On 
data auxiliary sets a2001 and 82002, the 
other side of the TEST key.is wired to pi~ q 
of the data set connector, and pin 2 of the 
same connector is wired to ground. A printed 
wiring · -path from ~in 2 to pin II · of Data .sets 
108A >1nd 108C provides continuity. Data Set· 
109A does not have this printed path pre~ent­
ing operation of the test relay. 'The con­
tacts on the test relay are used to perform a 
number of .functions. The receive lead· is 
connected to the transmit lead of the data 
set _and. the signals from the data terminal 
are blocked. When in the test mode, local 
copy is blocked. A test contact in conjunc-
tion with a screw switch option sends a copy 
of data that is being looped back to the 
telephone line to the data terminal~ A test 
contact in the collector of the Q1 carrier 
squelch_ transistor ensures that a loss of 
incoming carrier always causes a loss ·of 
outgoing carrier when in the test mode. A 
test relay make-contact to ground is accessi­
ble·on pin 12 of J2 and is used to light an 
external test lamp. A test relay break­
contact is in the operating path of the local 
relay. It has the d.ual functiol'l of releasing 
the local relay, if operated when going into 
the test· mode, and of giving an off indica­
tion on the data-set-ready lead (CC). on 
data auxiliary sets 820D-L1 and 8'20D-L1A 
equipped with an AR17 circuit pa<;k, .operation 
of the test relay performs the same fu~ctions 
aa·de~cribed above when using a data set 108 
type. However, when using a half-duplex type 
data aet (such as the 109A), a different type 
of test is possible. The operation of the 
test relay is made possible by a chassis 
wirinq change, the removal of the wire con­
necting one side of the TEST key to pin U of 
the data set connector, and connecting the 
TEST key _directly to ground. "'he AP17 cir­
cuiT pack, unlike the AR16, has a test relay 
tranufer contact which is accessible via 
connector J2. The send data lead of the data 
set has been rP.routed through this tra~sfer 
conta~t of thP. tPRt relay. When thP. rP.lay is 
not operated, siqnals are transmitted in -the 
normal· manner: but, when the relay is 
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operated, the send data lead of the data s--t 
is transferred to a positive voltage causing 
a continuous space to be transmitted. · 

H21~i An AR16 circuit pack is not com­
patible with a DAS 820D-L1 or 820O-L1A. 

1~_Q!t~_a1allil.D!-~_§iQJ 

1.20 The test relay is operated by apply­
ing a ground to pin 13 of the telephone line 
termination connector at the remote encl. Pin 
13 is wired to oin 2 of connector ~,. A 
printet1 wiring path f;om pin 2 to pin 4 on 
D~ta Set 108A or 108C provides continui~y to 
p~n 4 of connector J1. Data Set 109A does 
not have t:1i s printed path; therefore, the 
test relay cannot operate. A wire frpm pin 4 
of connector J1 to pin 13 of connector J2 
completes a path for operation of the test 
relay. The contacts on the test relay are 
used to perform a number of function.s. The 
receive lead is connected to the transmit 
lead of the data set, and the signals from 
the data terminal are blocked. When in the 
test mode, local copy is blocked. A test 
contact in · conjunction with a screw switch 
option sends a copy of data that is being 
looped back to the telephone line to the data 
terminal. A test contact in the collector of 
the 01 carrier squelch transistor ensures 
that a lose of incOllli.ng carrier always causes 
aloes of outgoing carrier when in the test 
-.,de. A test relay make-contact to ground 
ancl a test transfer contact are wired to the 
telephone terminal connector for use at the 
retllOte end. A test relay break-contact is in 
t~e ~perating path of the local relay. It 
has the dual function of releasing the local 
relay, if operated, when going into the test 
n>de and of qivinq an off indication on .the 
d4ta-set-rea~ lead (CC). 

1.21 The A~16 circuit pack is rated ~r 
Disc. and may not be used with data auxili­
ary set 820E. 

LOCU MOT'IE 

1.22 The purpose of the local mode is to 
provide an off-line loop-around connection 
between the transmi~ and receive leads'of the 
data termina 1. 

1.23 The local relay is operated by 
applyinq a positive voltage to pin 11 of 
connector J2. The contacts of the local 
relav are used to perform a number of func­
tions. ~he transmit lead is connected to thP. 
receive leat1 of the data terminal and signals 
from the data set are blocked. ~he transmit 
lead of the data set is cla11rped marking. A 
local relay break-contact is used with the cc 
lead. When the local relay is operated·, . the 
break-contact contact gives an off indication 
on the da~-set-ready lead. 

1.24 The A~17 circuit pack, unlike AP16, 
has a local relay transfer contact which is 
accessible via connector J2. · 

6 

OPTIONS 

1.25 The data auxiliary set has the fol­
lowing options: 

(a) 

(b) 

(c) 

(d) 

~ll-~-~ia:~mt_InU£t!~!= By adjust­
ing nine screw switches on the circuit 
pack, the interface toward the data 
terminal.may be set for EIA or current 
interface. The EIA interface is usu­
ally used for CPT, and the current 
interface is usually used with a TTY. 

~2RY Ot_N~ COJ2Y_in_the T!St Mode: By 
adjusting a screw switch on the cir­
cuit pack, .a copy of the data which is 
beinq looped around through the data 
set may be sent to the receive lead of 
the data terminal. By resetting, the 
screw switch is adjusted in an oppo­
site manner. Signals are blocked and 
do not reach the data terminal. 

&2~~ey: By closing a s~rew switch 
on the circuit pack, a copy of the 
data which is being sent by the data 
terminal from the transmit lead is 
coupled back to the receive lead. If 
the screw switch is opened, signals 
are not coupled from the transmi~ to 
receive leads of thP. data terminal. 

HltL_Q[ __ §l?!gf--1J2~-2D-~!ill~Llllil 
When the data auxiliary set is used 
with the E!A interface, only mark hold 
on carrier fail is available. With 
the cin-rent interfa¢e, either mark or 
soace hol~ is available. By opening a 
screw switch on the c~rcuit pack, this 
option is changed from a mark hold to 
a space hold. 

(e) ~!tt~t_§qytl~b-2D-~tti~t--~ll: By 
closing a screw switch on the circuit 
pack, the collector of Q1 is connected 
across the outgoing carrier tank cir­
cuit. Q1 turning on will squelch 
outgoing carrier on an incoming carri­
er fail. 

i~--~I~-~ru&IaBX_§f;I_820Jr-~1-JQE_~1a1 
. ~21rr~-:~!fH_aH~~~~!E£Y!!_f~f! 

DATA SET INTEFFACE 

2.01 The interface between the data set 
and the data auxiliary set includes the 
following leads: 

(a) ~~!l~ __ Qi!t!!: Data on this lead is 
transmitted over the telephone line by 
the data set. 

(b) Re~~ive_Data: Data on this lead comes 
in from the line via the data set. 

(r.) Ctrrur __ Dete~i2n: The state of the 
control signal on this lead depends on 
whether the data set does or does not 
detect carrier. 

• 
• 
• 

• 

• 
• 
• 
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EIA INTERFACE 

2.02 The interface between the data ter­
minal and the data auxiliary set should meet 
the electrical signal. charactetistics set 
forth in ~IA Standard ~S-232-B. The follow­
ing interface circuits.are provided: 

(a) ~~: Signal ground lead. 

(b) 

(C) 

(d) 

(e) 

BA: Data is tran.smitted from the data 
terminal to the data auxiliary s~t. 

~~: Data is received by the data 
terminal from the data auxiliary set. 

£~: The request-~o-send signal comes 
from the data terminal. This lead may 
be ootionally looped to the CB lead. 

£~: The clear-to-send sianal is sent 
to the '1ata terminal. This lead may 

. be optionally strapped to the CA fead 
or the CC leacl . 

(f) £~: ,.~ data-set-ready signal is sent 
to ttie data terminal when the $tation 
is pr~pared for n~rmal operation. · 

(q) £~: Signals·on·this circuit are used 
to control switching of the signal. 
conve_rt.er to the comunication channel •. 

(h) CF: A data carrier detector signal is 
ient to the .data t~minal when the 
data set 108 type detects a loss of 
received carrier or the data set· 109 
type detects a loop current failure. 

NO'q_MAL MODE - SEND · · 

2.03 Siqnals from the data terminal come 
in on the SA lead, pin 2, to tbe base of Q3. 
Assuming a. steady mark at the input, 03 turns 
off. ~apacitor C1 charges toward +24 volts 
and transistor 01 turns on; provided the CD 
lead has been properly conditioned to turn on 
02, the emitter return path for Q1. With Q1 
on, its collector voltage goes to ground and 
a mark is applied to pin 4. When the input 
qoes spacing, Q3 turns on grounding the 
junction of c,, R4, and CR3. Since C1 was 
charged to +24 volts, grounding this point 
drives The other side of C1 to -24 volts 
turning off Q1 and applying a space to pin 4. 
!f the input then goes marking, Q3 will turn 
off again, 0.1 will turn on again, and a mark 
will ·once more be applied to pin 4. If, 
however, the space persists, C1 will dis­
charge .·from -24 volts and charqe toward +24 
volts via resistor R3. When 'the voltaqe 
crosses the o-volt poi~t, Q1 will turn on 
again, thus limiting the time a space can be 
sent to aporo~ima+ely 580 ms. 

NOR~ MODE - RECE!VF 

2.04 Signals from the data set side enter 
the'circuit pack.on oin 9 and are dire~ed to 
the rases of transistors Q4 and: 07. An 

incoming mark turns on Q7 which turns'ofr QB. 
When QB turns·off, -24 volts is applied to· 
the base . 'of emitter-follower Q9 through a 
10-kilohm resistor. This· immediately sinks 
current from the emitter circuit of transis­
tor Q9, causing capacitor C2 to charge to a 
voltage·sligtltly less negative than -24 volts 
via. the low impedance of the Q9 emitter, 
diode CR8, .and resistor R22. When the incom­
ing signal is a space, transistor 07 turns 
off causing transis·tor. QB to. conduct. This 
places a ground at the base of transistor Q9 
and, since capacitor C2 in the emitter cir­
cuit of· Q9 was charged to -24 vo1ts, the 
emitter base junction of Q9 in series with 
diode CR8 is back~tiased and no·current flows 
in the Q9 emitter. Capacitor C2 now begins 
to discharge from -24 volts arid charges 
toward +24 volts via resistors R21 and R22. 
Since the charging resistance toward -24 
volts is very much smaller than the charging 
resistance toward +24 volts ·in·a normal data 
stream of'marks.and spaces, C2 will. remain at 
substantially -24 volts. With C2 9harged to· 
a negative _potential, diode CR9 which con­
nects between the emitter circuit of Q9 and 
the base of Q10 is back-biased keeping tran­
sistor Q10 turned off. When transistor 010 
is cut off~ diode CR7 which is connected 
between the Q5 base -and Q10 collector is 
.back-biased keeping Q5, which is in series 
with t~e emitter·of Q4, saturated placing the 
emitter of Q4 very close to ground. This 
allows transistor Q4 to act as a typically 
grounded emitter transistor switch, · allowing 
signals to pass· from its base input to its 
collector output and on to the EIA driver 
tranaistor Q6. If the incoming signal becomes 
a ·steady space, C2 begins -charging toward 
+24 volts and, after approximately . 1 •. 2 
seconds, the voltage on C2 will cross the 
0-volt point at· which time CR9' will become 
forward-biased and transistor Q10 will beqin 
to conduct. When C10 conducts, its ·collector 
drops to zero causing diode CP7 to con~uct. 
t.lben CR7 conducts, transistor Q5 cuts off 
o~ni~g the emitter of -Q~ and cutting it off . 
~ith.04 off, Q6 is cut off and output lead BB 
is clamped marking regardless of the length 
of time the space persists. 

TPANSM!T AND RECEIVE SUPERVISION 

A. __ Tran'§mit 

2,05 Transmit supervision consists of a 
con+inous transmitted space and is controlled 

2.10 Data auxilia~y set 820-L1 (or ready 
lear'l ·• (CD) . The off condition of the CD lead 
olaces a neqative voltag~ at the baa• of 
transistor Q2. This,negative voltage cuases 
Q2 to turn off opening the emitter return 
path of ·Q1, which causes the send data lead 
to transnii t a continuous s-pace (to pin U) 
regardless of the condition at the input (pin 
2). When CD is turned on, Q2 is similarly 
turned on, qrounding the emitter of transis­
tor 01. This is the condition for normal 
data transmission. 
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2.06 Receive supervision is optior. ~- and 
consists of the detection of a long space 
from the data set which turns off termiqal 
interface lead data-set ready (CC). Lead CC 
mav be turned off in one ,of thre_e ways: by 
turning off lead CD, by receiving a long 
space (if option F is provided), or by 
receiving a loss of carrier indication from 
the data set. This is a~complished via the 
three input gates (CR9, CR11,. and CR17) 
cannecte~ at the base circuit of transistor 
<t~. ,:rornally, the cc lead is turned -off 
~.enever the co lead at the same station is 
turn~<': off; however, option A is provit!ed to 
disable tt,<! features so that the data set 
re.ady lead may be controlled only by the 
incoming line signals, lonq space, and carri­
er fail. When ootion ~ is connected in the 
circuit and CD-is turned off (transistor Q2 
turned off), diode CR17 is forward-biased and 
a positive signal is applied to the base of 
Q10 turning it on. With Q10 on, its collec­
tor goes to ground turning off Q11 applying a 
negative (off) signal to-pin 5, the data set 
ready lead. Independently of this when a 
space is received, it is directed to the base 
of transistor Q7 turning it off and, provided 
option F is connected, turns Q8 on. With QB 
on, emitter-follower Q9 is turned off and 
capacitor C2, which for normal data received 
remains at substantially -24 volts, now 
begins to charge toward •24 volts through R21 
and R22. After approximately 1.2 seconds, 
th~ voltage on C2 crosses the 0-volt point 
and turns transistor 010 on. With Q10 on. 
Ql1 is turned off applying a negative (off) 
siqnal to pin~ (CC lead}. The third inde­
pendent control, as previously.111entioned, is 
cm:rier fail. Pin 14, the carrier detect 
Leat! of the data set side, is continuous with 
pi:n 19, the CF leat! on the terminal side. CF 
is therefQre directly controlled by the sig­
nal presented by the carrier detect lead of 
the data set. In addition, pin 14 is also 
connected to the·base circuit of transistor 
012. When a loss of carrier is detected, a 
negative voltage is applied to the base 
circuit of Q12. This turns off Q12 and turns 
on Q10 via resistor R30 and gating diode CR11 
an~,. as previously mentioned, Q10 on turns 
off Q1·1 which results in lead cc turning off. 

CAM~-ON SIGNAL DETECTOR 

2:01 With option E in the circuit, an 
option which is mutually exclusive of option 
F, receive suoervision is removed and the 
timer input is inverted. The timer now 
becOllles a pulse stretcher for spacing sig­
nals. The timer output is connected to a 
Lamp driver and the entire 'circuit becomes a 
camp-on signal detector. When one side of a 
suitable lamp (such as a 51A lamp) is con­
nected to pin 35 and the other side.of the 
lamp is connected to +24 Nolts, the circuit 
operates in the following manner, With a 
st~adv mark on pin 9 of the circuit pack, 
tranaiator Q7 is bypaased with option E and. 
QB ia turnad"on cauaing emitter-follower Q9 

B 

to . be turned off. Capacitor C2 ·cha:,;-ges 
toward +24 volts through R21 and R22, t~ning 
on transistor Q13. With Q13 on, Q14 is 
turned off and the camp-on lamp is off. When 
a space is received, QB turns off turning on 
Q9. C2 now begins to charge rapidly toward 
-24 volts through R22 and CR8 via the emitter 
of Q9. Q13 · is turned of·f, turning on Q14 
which causes the camp-on lamp to be lighted. 
When the input goes Qack to a mark, QB is 
again turned on turning off Q7, and C2 begins 
to slowly charge toward +.24 vol ts again 
keeping the lamp on for approximately 1 
second after the spacing signal ceases. 
Therefore, when a camp-on signal (consisting 
of approximately~ seccnds mark and 6 milli~ 
seconds space) ·1s received, the Lamp flashes 
at a rate of 2 seconds off and 1 second on. 
consequently, when receiving data the camp-on 
lamp remains on. 

OPTIONS 

2.0B Option A is cc turned off by co. 
Option E (m1ttially exclusive of option F) is 
.a camp-on · detector. Option F is a receive­
space timer. Option G (mutually exclusive of 
option H) is CB loop~d to cc. Option e·is CA 

· looped to C8. 

TFST MODE 

2. 09 A test relay ·is provided on. the 
circuit pack and may be operated from either 
the push-push TEST key on the-DAS B20D-L1 or 
from a s~itch remote from the B20D cy means 
of terminals 5 and 6 located on terminal 
strip ·TB-1 on the B20D. When the test relay 
is operated and a full-dup~av data set is 
used, the transmit and receive-leads of the 
data set are connected together and discon­
nected from the AR430 circuit pack. With a 
half-duplex data set, a continuous space is 
impressed upon the transmit lead. In both 
cases, the CC lead is turned off and BB lead 
is clamped marking. 

FEATURES 

2. 10· The data auxiliary set B20D-L1. (or 
L1A) equipped with an AR430 circuit pack has 
the following features. 

(a) 

(b) 

(C) 

Tra~t _S!!Eervi!1,on: The CD lead is 
gated to the transmit lead, so that in 
the CD off condition the transmit lead 
is clamped spacing. 

Optionally, xeceive supervision or 
camp-on signal detect-ion. 

send_~ace __ Timing: This prevents a 
"false transmit supervision signal from 
being sent due to a space impressed on 
the transmitted data lead which 
exceeds the · maximum permitte'3 timing 
for a space by limiting the maximum 
space length to 750 milliseconds. 

• 
• 
• 

• 

• 
• 
• 
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(d) Optional control of 
of the same station. 

cc lead by CD 
' 

"(er Mark hold on ~rrier fail~ 

(f) Mark hold on receive supervision 

. §J£Il21LUL:-UlHD!~~-gaT~ 

1.--~l!ISl~Wl!l:r§ 

lead 

off. 

1 • O 1 ~~§YRJUY ,: oa ta auxiliary set 
820T) uses. an 18A power supply, and data 
auxiliary set 820E uses three 18B. pc;,wer 
supplies. Both supplies have an·output of 
+24 ±3 volts and -24 ±3 volts. 

1. 02 !~~UltY~L!D2-H!!m!~.U:t: Data aux­
iliary sets 8200 and 820E can o~erate over a 
temoerature range of 400 to 200F and a 
relative humidity range of .20 to 95 percent, 

2. __ roNCTIONAL_DESIGNA~IO~S 

2.01 The fundamental meanin9a of the dea­
ig~ationa of the operating elements of data 
auxiliary sets 8200 and 820E are as follows; 

(a) !~§L_B~l!Y= Puts the data auxiliary 
set. in the test mode. 

(b) T~L-I.!Ame: On data auxiliary set 
820T), the test lamp lights when in the 
test mode. 

(c) t2~!l--E~l!Y= Puts the data auxiliary 
set in the local mode. 

3. __ F'f!NCTIONS 

3.01 To provide an interface between the 
data set and the data t_erminal. 

3.02 To receive data from the telephone 
line and retransmit the data back· over the 
line when in the test mode on full-duplex or 
send space on half-duplex. · · · · 

3.03 To loop transmit data from the data 
terminal back to the receive port of the data 
terminal when in ~he local mode (AR17 circuit 
pack only). 

3.04 To ~rovide local copy to the data 
terminal on an optional basis (AR17 circuit 
pack only). 

3.05 To orovide data from the telephone 
line to the data terminal on an optio~l 
basis when in the test mode • 

B~LL TELEPHONE LA~OR~'roR~ES, INCORPORATED 

~EPT ~322-LJM-lN1 

3. 06 To· provide a mark or spa·ce bola 
under carrier fail conditions on·an optional 
basis when· -using a-current interface (AR1_7 
ci~cuit pack only). 

3.07 To provid~ carrier squelch under 
carrier fail conditions on an optional.basis 
(AR17 circuit ~ck only) • 

4~01 When this circuit is listed on a 
keysheet, the i~formation thereon is to be 
followed. This circuit will function ~ith 
the following data system circuits. 

(a) Data Set 108A - SD-30024-01. 

(b) Data Set 109A - S0-3D025-01. 

(C) Data Set 108C. - S0-3D032-01. 

(d) 13A1 Data Unit• S0-300Q6-01. 

(e) 6A1 Data Mounting - SD-1D114-01. 

(f) Data set 108,D - SD-73060-01. 

(g) Data set 1090 SD-11;)172-01. 

. . . 
'2.;,_~[a£!2Bllg_I1§!I~ggoIRE~IS 

None. 

!h-~.~~UilLin~~Klt~~ 
P.1 Data auxiliary ~ets 820D-L1/i and 

L1A/2 are-rated Mfr Disc. and are replaced 
by DAS 820D-L1 ·equipped with an AR17 circuit 
pack and OAS 820D-L1A equippe~ with an AR17 
cir~uit pack. 

~~--Qt~~~i2n_2f_~~ng~1 

D.1 Wiring has been added between connec­
tor J1 -and terminal board TB1 to acc011111oda:te 
4-wire data sets; 

D,2 The AR430 _circuit Pi!Ck has been added 
for station use in private line quasi-ternary 
point-to-point collllllUnications systems and for 
DATRF:-'. remote stations. 
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