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SECTION |

GENERAL DESCRIPTION

The DATA-TEK DTS-1 is a highly versatile test instrument for both ON-LINE system diagnostics as
well ‘as OFF-LINE diagnostics of both the terminal and the communication facility. Maximum flexibility is
achieved by providing a versatile interface for EIA {RS-232) or MIL. 188, neutral loop (wet or dry), and logic
signals. The transmitter and recefver circuits are completely independent, permitting full duplex, loop back,
end-to-end measurements compatible with other equipment already in the field.

The DATA-TEK may be operated in three basic modes. The MODE switch in the generator zone of
the panel selects the function to be performed. Specific operation of various controls and indicators depends
upon the test mode selected.

e DATA MODE: Generator and analyzer perform data- {e.g., character-} oriented
functions such as sending ASCH code messages, measuring distortion, recognizing
specific characters {called TRAP), and counting parity errors (CERT).

® 511/2047 MODE: Generator and analyzer operate in either of these standard bit
patterns for BERT measurements (e.g., BIT or BLOCK error tests).

® LINE MODE: This mode is used principally for terminal/printer {alignment) tests
whereby a variable length line from 1 to 159 characters is generated followed
automatically by CR/LF.

1-1. General, The DTS-1 is 12.5 by 9.75 by 5.5 inches and weighs 11 pounds. Power is supplied to
the DTS via an 8-foot AC power cord. Operating voltage is selected (internally} for 115 or 230 volts AC, 50/60
Hz. Accessories shipped with the DT5-1 are three small single-wire patch cords (internal-to-case) and one manual.
The DTS-1 is designed to- operate properly over a temperature range of +40 to +120°F and a relative humidity of
20 to 95 percent without condensation. - '

Table 1-1 lists the spei_:ific_atipns for the input and output signéls for the DTS-1.

1-2. Model Numbers. The model numbers assigned to the DATA-TEKI.QJGOO series are:
DTS-1-1 Standard Catalog {suitcase) Unit

DTS-1-2 Rack Mounting Unit - B

DTS5-1-3 Custom Unit
DTS-1-4 Custom Unit
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Table 1-1. Specifications.

Input Data Signal Interface
EIA Monitor terminal pin 2, monitor modem pin 3. Threshold for marking is >+ 1.3
’ volts. Input impedance =27 kilohoms,

LOOP Input impedance 120 ohfns resistive plus 1.5 volts drop. Optically isolated from
ground. Input switching threshold fixed at 1/2 current and polar switches near
ground =13 mA.

TTL TTL logic signal. DTS provides 2.2 kilohms load to +5 voits, External keyer
must sink 2.5 mA to ground.

Qutput

EIA Pin 2 and pin 3 have separate drivers. £11 volts with current limiting at 10 or 20
mA. Rise and Fall times =10 microseconds linear symmetrical ramp.

LOOP Dry keyer is solid state. Drops =3 volts, Polarity insensitive. Internal series 10
ohms 1/4-watt resistor for loop fuse.

Wet keyer contains keyed constant current source. Polarity dependent. Internal
supply of 100 volts can be adjusted to regulated external current from 20 to 65
mA. Regulation is maintained with © external resistance to a maximum external
loop drop of 90 volts.

Input Pin Auxiliary Interface

3V 1 Input resistance > 120 kilohms.

VM 2,3 input resistance 25 kilohms,

RESET 4 Input resistance 100 kilohms, switch point +2.5 volts.

STEP 5 Input resistance 100 kilohms, switch point +2.5 volts.

1SOC 6 Input resistance 3 kilahms, switch point +1 volt.

TTL 7 1 each, TTL input. Requires external 1.6 mA current sink to GND.

EXT 8 Input resistance 3 kilohms, switch point +1 volt.

1-2°%

P
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Table 1-1. Specifications. (Cont'd)

Output Pin Auxiliary interface
112V 16,15 +12 volts sourced through series 1 kilohm,
iIDLE 14 Internal source 2.2 kilohms to +5 volts. Will sink external load to +5

volts at up to 10 mA.
ERROR 13 Same as IDLE.

CLOCK . ) 12 . -+12 volts signal RS-232 compatible. Current limited to 10 or 20 mA.
Rise and fall times are 10 microseconds (linear ramp).

TRAP 11 Same as IDLE.
TTL 10 Same as IDLE.
GND 9 Circuit ground for RS-232 pin 7 and logic.

1-3. Self-Test. Self-test capability is incorporated into all functions performed by the DTS-1. The.
Maintenance Section describes procedures by .which all functions of the DTS may be verified by front panel
self-test operations.

e

1-4. Output. Output signals are of five types: .
. Four panel-selected data characters {distortion seiectable).

® Four FOX messages of 64 characters (distortion selectable).

® Reversals {nondistorted).

L] .51 1 . 2047 hit patterns (nondistorted) conforming to CCITI' standards.
® Upto 159 characters per line, plus automatic CR, LF.

1-5. _Iw Input signals may be analyzed in several ways.

® MARK and SPACE Bias.

® PEAK TOTAL Distortion {includes effects of speed error, end, etc.).

L] éE RT: Parity error count.

® BERT: Bit error count in 511, 2047 patterns.

L J BERT: Block error count in 511, 2047 patterns.

1-3 .
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13 volts RS-232 threshold.

0 to 25 volts measuremen.t on control leads.

0 to 1060 mA measursement nn loops.

Detect {TRAP) presence of specific data character.
Display data character bits.

Polarity inversion for MARK and SPACE.

interface. A versatile interface is provided to enable use with the following types of signals

encountered in the field.

R3-232 £12 volis.

MIL-188 £12 volts {16 volts special order}.

Dry loop input (20 or 60 mA POLAR}

Dry loop output.

Wet loop output 20 or 60 mA at 100 volts {neutral}.

Loop supply with 3 muitiple jacks in-series.

TTL (Mark =1).

TTL {Mark = 0}.

+12-volt source (10 mA}.

Data Formats. These data formats experienced in maintenance situations may be tested.
Speeds to 9600 bits per second.

Async data generator.

ISOC data generator {at 21 internal speeds, plus two custom speeds).

511, 2047 patterns clocked from modem.

511, 2047 patterns internally clocked and clock derived by analyzer from received data.
Async data monitor and character trap.

Measured distortion on async and sync,

1-4
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L4 Speed error {on non 1.5 stop codes).
L4 5-, 6-, 7-, B-level signals having 1, 2 stop elements.

1-8. Aixiliary Connector. An auxiliary connector has been provided for access to important
internal signals to facilitate special test setups such as adding time delays, automatic polling with verification of
response characters, etc. A series of applique modules is available for these special conditions to further enhance

the value of the DTS-1.

1-5
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SECTION 1l

INSTALLATION

The standard DATA-TEK 9600 is delivered ready for use on 115 voits AC, 50/60 Hz.
a. Plug the power cord into a 115-volt AC outlet.

b. Turn the instrument on using the switch located in the upper right of the front panel labeled
PWR OFF.

c. Refer to Section |1l for detailed operating instructions. Refer to Section V for use of internal
self-tests for performance verification.

The DTS-1-2, rack-mount unit, is factory-built with a 19-inch panel for standard 8.75-inch high
RETMA mounting. All front panel connector-access to EIA and LOOP is maintained. Additionally, rear access is
provided via duplicate E}A connectors, plus a 6-terminal barrier strip for remote LOOP [N and LOOP OUT jacks.
Two additional wires must be connected to remote the loop mA meter capability. See Figure 2-1.

EI1A connections may be remoted by using extension EIA cables.
L.OOP QUT connection may be remoted by using series normal through jacks.

LOOP IN connection may be remoted by using tip-sleeve jack; however, an insulated Form A contact
is required on the remoted LOOP IN jack to permit loop mA meter measurements.

NOTE
If LOOP OUT IS not remoted, a jJumper must be placed between
terminals 1 and 2 of the rear terminal strip.

Do not connect to front panel and rear {remoted} connectors simultaneously.

Do not apply EIA and LOOP signals simultaneously.

2-1: !
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DT5-1-2
(Jumper if Loop Out
i t
Rear ]c is not Remoted) ~
Term | 1 L Py A%
Strip i Loop Out
2 O
O
3
Aux
40 ~ Contact
o o—1 '
5 vV
l.oop in
(o O
6
— ™ ’ =
Rear F Term
ElA —] L —
Connectors RS232 Cables
1 ™ -
F _Modem
] L '

Figure 2-1, Remote Connections.
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SECTION 11l

OPERATION

3-1. Controls and Indicators. Figures and Tabies 3-1 through 3-7 identify the zones, controls and
indicators used in the operation of the DTS-1. o

3-1
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Table 3-1. Panel Zones.

Key Control Function
1 MODE SWITCH This switch with the LINE switch determines the major
functional characteristics of the DTS. The three modes are:
. DATA Mode
e LINE Mode
L 511-2047 Mode
2 GENERATOR ZONE | All controls in this section- of the panel affect the
R T " characteristics of the generated signal. :
3 DATA FORMAT ZONE _ These controls are common to the geherator and'an'alyzer.
4 ANALYZER ZONE The "analyzer operation is influenced by the 'MODE
selection,
"5 IINTERFACE ZONE - This area of ;the panel is reserved for -accessing the

" instrument through appropriate cables and patch cords.
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Table 3-2. Generator.

Key

Control

Function

SIGS OUT Lamp

MODE

STEP/FORCE ERROR

ON indicates space signals.
Selects the overall operational MODE of the DTS.
a. DATA Mode

® Selects transmit messages in 4 codes, 4 characters,
or reversals.

® Conditions analyzer to measure distortion, count
PE, TRAP.

b. 5112047 Mode
® Selects hit pattern generated.
® Conditions analyzer to count bit block errors.
® Disables distortion meter.

c. ‘*I;INE Mode uses 4 Char Message

*

® Transmits up to 169 characters (by alternating
char 1 and char 2} followed by CR/LF {using char
3 and char 4).

® Analyzer selects Line Length and
Measure Distortion.

a. DATA Mode
® STEP: Releases single message of 64 char or 4 char.
® Force error {continuous) inverts parity bit.
b. 511-2047 Mode
® Step inoperative.
® Force error {continuous) inverts all data bits.
c. LINE Mode

® Step — Releases single line.
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Table 3-2. Generator.

Key Control Function
1 SIGS OUT Lamp ON indicates space signals.
2 MODE Selects the overall operational MODE of the DTS.

a. DATA Mode

® Selects transmit messages in 4 codes, 4 characters,
or reversals.

® Conditions analyzer to measure distortion, count
PE, TRAP.

b.  511-2047 Mode
® Selects bit pattern generated.
® Conditions analyzer to count bit block errors.
® Disables distortion meter.

c. ‘**l;iNE Mode uses 4 Char Message

*

® Transmits up to 169 characters (by alternating
char 1 and char 2) followed by CR/LF {using char
3 and char 4).

® Analyzer selects Line Length and
Measure Distortion.

3 STEP/FORCE ERROR a. DATA Mode
® STEP: Releases single message of 64 char or 4 char.
® Foree error {continuous) inverts parity bit.
b. 511-2047 Mode
® Step inoperative.
® Force error (continuous) inverts all data bits.
c. LINE Mode

® Step — Releases single line.
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Table 3-2. Generator. {Caont'd)

Key Controi Function
® FORCE ERROR (continuous) resets line counter
for the next character and inverts parity for all
characters while operated.
4 SP-MK-CONT Outjut signai s Idle Space {SP) or Idie Mark (MK) or
cuntinuous transmission for the b data messages. IDLE
WY position enables STEP switch and CONT position
er .ules Farce Error,
5 % Telects degree of distortion on the leading edge of each
ik bit {Bias).
6 DISTORTION Selerty aarly transition Mark Bias (MB) or late transition
Space Bias (LB} ar alternates on character basis (SWB).
7 LINE {Char 1} Selorts LINE MODE for both generator and analyzer. 4
CHARACTER MODE must be selected.

8.9, Ennbles characters 2,3.4. Disabled characters maintain the
10 output idle mark for that character’s time slot (including
start palse).

11 8-bit switches for each of 4 characters to be transmitted.

Bits of higher order than the selected code level are ignored.

3-6
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Table 3-3. Data Format.

Key Con.tro! Function
1 CODE LEVEL/STOP Selects number of bits in each data character and number
of stop bits.
2 PARITY Determines use of parity bit on 7- and 8-level data
S characters.

OFF position enables all BIT LEDs on the analyzer and all
bit switches of the generator 4 characters. Error LED is
‘ ' ' ' disabled. ‘

EVEN/ODD positions enable the ERROR LED on the
analyzer to display parity errors. TRAP. character bit
switches in analyzer must sefect parity and higher order bits
SPACE. Parity is internally calculated and inserted into all
transmitted characters (character bit switches for parity are
; : ‘ ignored).

3 - BIT RATE : Determines internal timing source for data characters and
' o 511, 2047 patterns and external clock.

Extetnal position depe'ndé upon the MODE switch.

I . *

e Data Mode and LINE Mode: EXT position
requires 128 X Baud input to the EXT pin of the
AUX connector. ‘ :

. ® 5711-2047 Mode: EXT position {Synchronous
1 : only) requires transmit clock (SCT) from modem
" into 1SOC pin of the AUX connector for the
generator and uses receive clock SCR from modem
into EXT pin of AUX connector for the analyzer.

1

4 LO-MED-HI Selects one of the three ranges of BIT RATE selector.
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Table 3-4. Analyzer.

Key Control Function

1 SIGS IN Lamps 2 lamps: 1 inside arrow, ON for space; 1 outside, ON for
MARK signal.

2 BIAS Selects meter to read: 0 to 25 volis, 0 to 100 mA, or
BIAS, PEAK TOTAL distortion. In PEAK TOTAL the
meter will “pump"” up and hold the maximum reading untif
Reset. ' :

34 SB, MB Lamp ‘ON indicates Space Bias or Mark Bias of the input signal.
i One lamp is afways ON even in absence of data.
5 METER Visual readout of volts, mA, percent distorﬁdn..
6 TRAP CHAR Operates in 3 modes:
LINE Switches
1. TRAP CHARACTER: Enter DATA BITS. When
" using Parity EVEN or ODD, the .parity bit and
higher bits must be Space. _ :
2. LINE: Enter number of characters per. line to be -
«  followed by CR/LF. '
3. 511 and 2047 pattern errors: On Error count,
enter number of errors tolerated before alarm’
(e.g., threshold). :
7 ‘BIT Lamps 1-8 Operéte in 3 modes:
1. Data Mode: Characters are displayed or count of
Parity Errors.
2. LINE: Counts characters per line.
3. 511-2047: Counts errors, bits or blocks.
8 DISPLAY NEXT Controls usage of TRAP bit switches and BIT lamps.
CHAR COUNT PE

9 ERROR Lamp Date Mode: Displays Parity Errors 511, 2047
Mode: Displays BIT Errars.

10 TRAP Lamp Indicates character has been trapped, or END of line, or
Error Count threshold.

11 RESET/RESYNC Resets meter, trap lamp, resyncs 511, 2047 Pattern

Receiver.
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Table 3-5. EIlA Interface.

Key Control Function
1 RS-232+ THRU THRU: Metallic connection, Test position breaks pin 2, 3
paths between modem and terminal connectors and
transmits SIGS OUT into terminal connector pin 3 and into
modem connector pin 2. :
2 TERMINAL Connect to terminal or DTE.
3 - MODEM Connect to modem or BCE,
4 RTS/DTR — THRU — - Metallic thru on indicated leads. Selected position breaks
DSR/CTS only the 2 teads shown and provides +12 on the output via
1K resistors. ’
5 TERM SQOURCE Row of 25 test points directly acceés the terminal
' connector.
6 THRU-OPEN Switches Breaks the indicated EIA leads {except pin 7}.-Switches are
directly connected to the terminal connector.
7 MODEIVI SQURCE Row . of 25 test "pdints directly access the modem
o connector. '
e
8 " MONITOR TERMINAL — Selects source of E1A signals to analyzer. Input impedance
~ GEN — MONITOR MODEM is > 27 kilohms.
g9 -6 Lamps Monitor status of 6 indicated leads at the output of the
DTS. ON equais positive > 3 volts.
10 EIA MIL Selects polarity of J/nput and output signal

as — or + marking for EIA and TTL signals. — is same as
logic 0 {(GRD) and + is logic 1 (POS).
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Figure 3-6. Loop Interface.
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Table 3-6. Loop Interface.

Key Control Function

1 DRY/tTIP Selects Dry keyer or internal 100-volt battery tip polarity.

2 LOOP mA Adjustment of internal automatic current regulator from 20 or 60
mA. Regulation. is maintained for external loop voltage drop from
0 volt {short} to 90 voits. ‘

3 LOOP OUT 3 series tip sleeve jacks for loop output. Accepts standard WE347 or
PJO55.

Key Control Function

4 AUX IN Patch cord access for internal signals.

3V

tVm

RESET

STEP

150C

TTL

(1

(2-3)

(4)

{5)

(6)

{7

27 Kilohms input impedance voltage threshold
indicators. ‘

Two patch cords access the G- to 25-volt scale of
the meter ({selects VOLTS position). Input
impedance is 25 kilohms.

Positive logic input operates the RESET switch
function.

Positive logic - input operates the STEP switch
function and also resets TRAP light.

ElA level input from modem scurce test point for
SCT.

a. Data Mode: 1SOChronous operation s
achieved by generating data phase-correlated
to the modem clock {when same bit rate is
selected on panel}.

b. B511-2047 Mode: Synchronous operation
only, select EXT bit rate and output signal is
generated by using the modem clock.

TTL logic level interface for data signals. EIA-MIL
SW is used to select logic Q (-} or 1 (+) for mark.
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Table 3-6. Loop Interface. {Cont'd)

Key Control Function
4 AUXIN EXT {(8) EIA level input >3V} for clocking. Controlled
- by EXT position of BIT RATE switch. In the
DATA mode supply external oscillator having a
frequency of 128 times the desired BIT RATE.,
5 +3V Lamps Threshold indicators for voltages >>+3 volts or =>—3 volts.
6 PWR OFF AC power switch.
7 AUX OUT Patch cord access for internal signals.
+12V (18) +12 volts supplied through 1 kilohm.
-12Vv {15) - 12 voits supplied through 1 kilohm,
IDLE (14) Positive logic signal after the generator completes
sending a single STEP message.
ERROR ({13} Positive logic signal for each bit error or each
parity error.
CLOCK - ({12) EIA compatible +12-voit clock signal derived from
the generator.
TRAP {11} Positive logic signal foliows TRAP light.
TTI. [§]0}] l.ogic signal follows generator data output.
Polarity for MARK is selectable by the EIA/MIL
switch.
GND (9) Circuit ground. Also connected io EIA pin 7. '
. 8 LOOP N Tip sleeve input loop jack. Accepts WE347 or PJO55.
8 20-60-POLAR Selects input loop threshold switch point,’
10 ETIP Selects tip polarity for LOOP IN jack.
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Internal Controls — Located on PC Board C.

Key Control Function
1 115-230 5W Selects input voltage to power supply for 115 or 230 voits AC.
2 STRAPB Position 1.conditions the counter to count BIT errors.
‘ (511-2047 Mode) Position 2 conditions the counter to count BLOCK errors.
NOTE
DDT-1-1, DTS-1-2, DTS-1-4 shipped strapped for block count.
DTS-1-3 shipped strapped for bit count.
3 FUSE 1/4A SLOBLOW,
/
115 / 230
e
Power
Logic

Figure 3-7. Internal Controls.
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3-2. Applications. This section of the manua!l shows pictorially the positions for switches, cables,
jumpers and readings for typical applications.

3-2-1. Signal Interface. The top zone of the front panel is reserved for the single interface, e.g.,
interconnecting the DTS into the circuit to be measured. :

3-2.2. EIA ON-LINE Monitor. Figure 3-8 shows two methods for using the DTS to monitor signals
ON-LINE. Figure 3-8a depicts the DTS in series with the signal path. Metallic-through connections are maintained
between the modem and terminal within the DTM, Note that 3 switches must be set to THRU to obtain complete
continuity.

Each of the EIA leads can now be opened {except pins 1, 7} and patched to +/- 12 volts.

“Transparency”’ is maintained by using a high' impedance bridging amplifier (27 kilohms) to sample

the EIA signals.

Figure 3-8b shows an application where there is already instalied a bridging “T'" adapter. In this case,

none of the EIA leads can be opened or forced.

EIA OFF-LINE TESTS are accomplished according to the hook-up shown in Figure 3-8. Tests may be
performed toward a MODEM or toward a TERMINAL.

‘Note that certain “thru” switches are now positioned for a TEST condition, thereby enabling the
DTS to generate signals into the RS-232 interface.

LOOP ON-LINE MONITORING is simply*shown in Figure 3-10a where an e)_tisti'ng series monitor
jack is available. The DTS places in series with an existing loop approximately 100 ohms plus 1.5 volts.

Where there is no series monitor jack, the 3 series MULT jacks on the generator can be used as shown
in Figure 3-10b. The generator must he selected to Idie Mark (MK) and DRY output. The MULT jacks will
present approximately a 2-voit drop due to the internal keyer. '

Proper selection of + TIP or — TIP is determined by activity on the SIGS IN light. The correct loop
_current input must also be selected for a 20 mA, 60 mA neutral, or polar current loop.

Loop off-line tests are easily accommodated using the hook-up shown in Figure 3-10c.

If the loop under test has no battery, the DTS wilt supply a 100-voit regulated current. The correct
TIP polarity must be selected.

IF ANY EXTERNAL BATTERY VOLTAGE IS PRESENT ON
THE LOOP, DO NOT SELECT TIP + OR TIP - POSITIONS FOR
LOOP OUT.

Adjustment of the output current can be performed by adjusting the small panel control and selecting
LOOP IN mA for the ANALYZER meter.

3-18



T™ 833

If the Loop under test
L CONTAINS EXTERNAL BATTERY
o AND CONTAINS MEANS FOR CURRENT ADJUSTMENT
then select LOOP output DRY.

3-2-3. On-Line Measurements. A number of on-line measurements may he made with the DTS. The
more prevalent are described in detail. On-line measurements are particularly useful because the system is actually
analyzed under real operating conditions.

This section deais primarily with the ANALY ZER section of the front panel,

EIA voltage measurements can be made by using two jumpers as shown in Figure 3-11a. The meter
presents 25 kilohms across the circuit, thereby causing negligible loading while a measurement is being made,

Loop current levels are measured by using the 0 to 100 mA scale of the analyzer meter. The circuit
connections shown in Figure 3-11b also indicate positions of 2 TIP and LOOP-IN mA switches.

Distortion (DSTN) is measured only in the DATA Mode as shown in Figure 3-11c. TRAP or Count
PE positions should normally be used. When the Display Next Character After Trap position is used and the
character is displayed, the analyzer ceases measurement of DSTN.

" BIAS or Peak Totat can be selected. the MB, SB lights respond only to Mark and Space Bias in either

position {Bias or Peak Total). e
Character Trap is very useful to verify presence of certain control characters, address charactersin a
polt, etc. Figure 3-11d shows the TRAP bit switches selected to detect an ASCII “B.”" The lights continue to
follow the bit patterns of the incoming data but the TRAP light will come ON when the character is TRAPPED.

Display Next Character After TRAP position causes the eight bit lights to latch and hold the
character {and ighore any more input characters until the RESET switch is operated}.

CERT is a Character Error Rate Test, otherwise kriown as a Character Parity Error Count. In the Data
Mode, select the desired Parity Convention EVEN or ODD and the bit lights will count parity errors. Figure 3-11e

shows a count of 52 parity errors.

The ERROR light will be ON for each character in error. Continuous errors will cause the light to
remain ON. : ‘

3-2-4. Terminal Tests. These tests are shown generated directly into a terminal; however, the tests
can just as well be generated into 3 medem link to a terminal, CPU, controller, etc.

This section deals primarily with the generator zone of the panel.
TEST MESSAGE GENERATION and*DIST THRESHOLD are easily obtained:as shown in Figure

3:12a. For example, an ASCIH Message with 25 percent Space Bias is selected and the 4 characters are inhibited.
The message will pause {MARK) for 4 characters, then send the 60 remaining characters in the message.
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The analyzer is shown monitoring the GENerator so the meter will authenticate the amount of
distortion actually generated. '

As the % Distortion is increased, the terminal/printer can be observed for garbled copy.

Polling a terminal is extremely valuable with the DTS. This capability avoids reliance on CPU
software and permits testing prior to circuit availabifity. Figure 3-12b shows selection of a 4-character poli
“ABCD" in ASCII.

Verification of Keyhoard Characters is a basic test of the terminal’s transmit logic. Figure 3-12¢

shows the Analyzer Bit lights as they display receive data characters. ASCHl "A"" is shown.

Trap Answerback Characters is vital to any terminal test capability. Figure 3-12d shows the TRAP
function of the DTS for a Z-character answerback of 'AC.” The trap light indicates the A"’ was received and the
Bit lights display the "C."”

Automatic polling can be accomplished by using an applique module in the AUX connector to tie the
TRAP signal to the STEP and reset input.

Manually operate the STEP switch to release the first poll, and when the answerback is trapped, the
STEP will be electrically generated first Poll, and when the answerback is trapped, the STEP will be electrically

generated to cause another Poll. 3-26. Printer Tests. The LINE mode is used for the printer tests. Both the.

analyzer and generator controls are used in this mode.

3-2.5. Printer Tests. The LINE mode is used for the printer tests. Both the analyzer and generator
controls are used in this mode. .

Figure 3-13 shows the mode LINE, and Trap/LINE Switch positions. The first 2 of the 4 characters
are repeated 96 times (A1 AT Al ..... A1) followed by character 3 {CR) and character 4 (LF). Selection of the
number of characters per line is made by using the analyzer TRAP/LINE bit switches as shown, When the end of
the line is reached, the trap light will blink ON, Operation may be in the continuous or stepped mode.

Variable length lines with automatic CR/LF are selected from 1 to 160 characters excluding CR/LF.
Line Overprint and Print Registration is achieved by disabling character 4(LF}.

Print Head Return Time Delay can be tested by using an applique module in the AUX connector. The
appligue circuit simply incorporates a R-C delay from the last character transmitted (IDLE) to activate the STEP

input. The cycle is repetitive and various RC delays can he used.

3-2-6. Tests into the Transmission Facility. The DTS provides an extremely versatile interface for

the transmission facility.

Synchronous 511-2047 BERT test set-up is shown in Figure 3-14a. Two jumpers are used to bring the
modem clock SCT into the generator {ISOC) and the SCR Clock into the Analyzer (EXT). The Speed Switch

must also be on EXT.

BIT or BLOCK count is an internal strap inside the DTS. When the ERROR light is continuously ON,
this usually indicates loss of Sync and manual Resync should be performed. : :
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Asynchronous 511-2047 BERT test set-up is shown in Figure 3-14b. No jumpers are used since the
DTS generator and analyzer bit rates are selected on the panel (1200}, The Analyzer recovers clock from the
received signal. Thereby an asynchronous {non-clocked) modem BERT measurement can be made.

ISOChronous Data Mode is essential for testing Character Error Rate CERT over digital data links.
The jumper shown in Figure 3-14c uses the ‘transmission link clock to phase correlate the output bit pattern of
the generator. The front panel of the DTS must select the proper Bit Rate for the interface.

3-3. Functional Description. This section describes the basic functions of the'major DTS elements.

3-3-1. DATA Generator. The data generator transmits data messages with the capahitity of
introducing Marking and Spacing Bias. Four messages consist of 64 characters {Baudot, ASCI!, EBCD, and
EBCDIC are standard) and a fifth message of 4 characters. The first 4 characters of the 64-character messages are
selected by the 4 characters’ bit switches on the panel. The remaining 60 characters are permanently stored in a
ROM chip. The message content is given in Section 4-10. Reversals are generated without distortion.

Distortion may be introduced into the signal by selecting Marking, Spacing or Switched Bias in 6
percent increments from 0 to 44 percent.

A single message can be released by the step switch or the message can be transmitted continuously.
In continudus transmission, the STEP switch forces parity errors.

3-3-2. LINE MODE Generator. In the LINE mode, the 4-character message is altered by repeating '
characters 1 and 2 up to a 159-character line, then characters 3 and 4 are sent {should be programmed for
CR/LF).

™ - .

The TRAP bit switches on the analyzer select the gumber of characters per line {not inciuding

CR/LF}. The balance of the analyzer cireuits are inoperative (DSTN, etc.).

The BIT lights on the analyzer count each character in the line and the TRAP light will blink on at
the 'end of the line. '

The signal can be distorted with bias and released single line or continuously.

3-3-3. Data Analyzer. The analyzer performs four functions: Distortion Measurement, Speed
Measurement, Character Verification, Character Parity Error Count.

Distortion is measured as Bias or Peak-Total with a resolution of 1.5 percent. Bias readings update the
meter on every space-to-mark transition. MB and SB lights respond to early or late occurrences of this transition. .
One light will be ON. Peak-Total readings update the meter on every Mark-to-Space or Space-to-Mark transition
but only when the new distartion exceeds the previous reading.

Speed error may be read by observing that the Peak-Total reading increases with code level. When the
readings increase with code level, the actual percent speed error is obtained by dividing the percent distortion
reading by the code level, e.g., 32 percent distortion at 8-level equals 4 percent speed error- {distortion would also
read 28 percent at 7-level, 24 percent at G-levet, 20 percent at 5-level}. This measurement is applicabie to any
synchronous signal or continuous asynchronous signal having multipies of unit stop elements.

Character verification is performed in three ways:
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a. By observing the 8 bit lights on the analyzer. These display the received character until the next
character updates the display.

b. By selecting the bit pattern for the desired character in the TRAP switches. When the character
is receivad, the TRAP light will come ON until manually reset.

c. An unknown character may be easily determined by using the Display Character after the
TRAP. The trap character readies the § bit lights to latch onto the next character and disregard
any other received characters. The Bias reading is automatically reset; however, the Peak Total
reading is recorded up to the selected character only and disregards higher distortion readinags
that may occur after the desired character is received.

3-3-4. DATA Format. This section of the DTS-1 controls the code structure of the Data Characters
{code level, stop bits and parity convention) for the DATA and LINE modes.

The BIT RATE selection applies to all operational modes of the DTS-1. The EXT position permits
synchronous operation of the 511-2047 mode for testing synchronous data sets,

Alt cantrols in the data format zone of the panel apply to the generator and analyzer.

3-3-5. 511-2047 Generator. In this mode the generator releases a continuous undistorted pattern
complying with the CCITT and WECO convention for pseudo-random patterns. The pattern may be inverted to
comgply with a few non-standard analyzers by usmg the EIA-MIL sw:tch

Errors may be forced for the duration of the operation of the switch. Errors consist of inverting the
bit pattern. -

+

The generator operates at the selected bit rate. To test a synchronous modem, use the EXT position
and patch the modem clock SCT (pin 15) to the ISOC pin of the AUX connector.

3-3-6. 511-2047 Analyzer. In this mode the analyzer generates its own independent pattern which
is compared with the received pattern.

The RESET [RESYNC] switch is operated to manually sync the analyzer. When in sync, the ERROR
light will be OFF. The ERROR light indicates each bit error, thus indicating the density of errors and hence if ol
of sync, the light will be predominantly ON.

An Error Count is displayed on the BIT lights on the analyzer {a maximurn count of 159 errors). An
internal strap selects the counter input as BIT or BLOCK errors. One or more BIT errors in a block constitutas
one hblock error,

Preset error threshold alarm is provided by selecting the desired threshold count using the TRAP
switches and observing when the TRAP LED comes ON.

For non-clocked modem tests, the analyzer operates on the selected bit rate and derives the proper
clock phase from the received data.

For testing synchronous modems, patch the modem receive clock SCR (pin 17) to the EXT pin on
the AUX connector and select the EXT position of the Bit Rate switch. :
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3-3-7. EIA Interface. The DTS-1 provides a metallic through path for all EIA leads. All leads
(except 1 and 7) can be opened by using the switches an the panel. Four leads can be forced ON by a panel
switch RTS/DTR and DSR/CTS. The signal leads pin 2 and 3 are opened in the TEST RS-232 mode and the
output signal is applied to both the modem via pin 2 and the terminal via pin 3 (through separate drivers).

EIA output signals are current limited to 10 or 20 mA or 1 kilohm to protect both the DTS and the
equipment under test.

E|A leads are monitored by a bridging impedance of 27 kilohms for minimal circuit loading.

A voltmeter {25-kilohm load) can be patched to any Jead to read the actual voitage present {0 to 25
volts DC range). ‘ ’ i .

Fixed threshold indicators of +3 volts can also be patched to monitor signals or other status
conditions. - ' ' ' ‘

3-3-8. LOOP Interface. A high-level interface is provided for testing high voltage TTY current
toops. - : ’ : : :

" The output solid-state keyer provides both dry contact and wet {internal battery} outputs. The dry
keyer will handle 300-voit.loops (double 130-volt battery TTY) and up to 100 mA with inductive spike
protection. The wet output connects an internal 100-volt battery and internal current regulator. Adjustment
range is from 20 to 65 mA. ' ’ '

The %, TIP wet output position must NOT be used when other
battery voltage sources are present on the Loop. :

The Loop output is electrically referenced to internal circuit ground and to pin 7 of the EIA
connector. : :

DO NOT OPERATE WITH LOOP and EIA CIRCUIT
CONNECTIONS AT THE SAME TIME.

The loop input circuit is optically isolated from circuit ground. Switching thresholds are panel
selected for 20 mA {10 mA Sw), 60 mA {30 mA Sw), and Polar {3 mA}. ' '

The meter on the analyzer will read Loop current when the input loop is connected.

Input loop impedance is approximately 100 ohms.

3-3-0. Power Supply. The internal power supply provides three regulated logic voltages, 15 volts
DC, +12 velts DC, —12 volts DC, and an unregulated loop supply of 100 volts DC. There are no adjustments for

power supply voitage.

230-volt operation can be obtained by operating an internal slide switch.
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b. Monitor Jack not Available
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c. Off Line Measurements
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a. EIA Voltage
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b. Loop Current
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Figure 3-11b. On-line Measurements

3-37

ST [EE——

[P



T™ 833

c. Distortion
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d. Character Trap
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e. CERT

TM™ 833

/ SSURPPIPPTIRR 1+ 1 1 N ™ \
Tenmnm. g £ 3 . remorr
. O lwacz-ﬂ : ewn wgn D
Loor AYS BYA ~jmyuemme 27 250 1
Ma ‘ % YHlU
2 THAY
o , MODEM o)
.1 Cf! Aleg TR # D
- -] : u ’
:‘ O souncz £ Gl 2 OTTED
r- A‘!‘LANTIC: RESEARCH e
H CORPORATION
M DATA TEK 9600
Lok OUT
™ J—
si9s our copE LEVEL
e T s & CHARAETER sror W 8
taco 7
\, R ’ woLts
BAUDGT ney H ' w |l ] peame=d
lewiat [:] § LoDR N
Tari} ! . u 18 H a
B8 10 I 20 7 " '
X R 1 [ s
1 N OFF ODD EVEN : b
FARITY
' ) PEAK
" tay 208 u:-—\ /—ur 200 2 TOTAL
1’ an B 130 1% -~ TAR 00 A DN,
L 434 133 1.4 LR } .
' TRAR EHAN DOSMLAY HEXT EWAN
L s [|exr A 8 190 1.0 9an LinE APTER TRAP
- ] )
tris
AR
s £ Swe 8 10 M0 W
cOUN?
[ T ] ™ ] e
METORTION ! Q .
. TRAP TAROR
WL £, AWG FOAEVGE PAHNT IAVER RATOR DATA FORMAT ANALYZER ,

SHOWS COUNT OF
52 PARITY ERRORS

Figure 3-11e, On-line Measurements.

3-33



TM 833

a. Terminal Test with Distortion Threshold
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b. POLL Terminal:
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Verification of Keyboard Characters
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d. Trap Answerback Answers “AC"
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TM 833
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¢. lsochronous Data Mode
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SECTION IV

THEORY OF OPE RATION

This section describes the operation of the ‘basic functions of the DTS, Certain Iogic elements are
utilized in different ways depending upon the operating mode of the DTS, Figure 4-1 shows an overali block
diagram of the logic in the DTS.

Data and clock signal paths are shown as they apply to the 511-2047 and the data modes.
4-1. Dhta Mode. The data mode functions are shown in Figures 4-2 and 4-3.

Messages to be transmitted are contained in a ROM (Read Only Memory) chip and the 4-character
switches on the front panel. These parallel signals are serialized by the data transmitter. The serial output of the
data transmitter then has distortion introduced in controlled amotnts as sélected by the panel distortion switch.

‘The transmitter can send the message continuously or as a STEP, e.g., after one transmission the
output will revert to idle mark. Operation of the STEP switch will release another transmission of 64 characters, 4
characters, or one line of characters as selected.

Reversals are generated by a single flip-flop without distortion.
e .
The output signals are connected to three output drivers for interfacing to external equipment: Loop
Kever, EIA £12-volt driver, TTL logic buffer.

Data signals into the analyzer are obtained from four sources: TTL logic buffer, LOOP IN isolator,
ElA input amplifier, the Generator. i

At the logic Jevel signals are preserted to two circuits: the serial-to-paraliel converter receiver and
the distortion analyzer.

Parallel data from the receiver is displayed by bit lights and compared to the TRAP bit switches.
Agreement causes the trap light to come ON. :

The comparator is disconnected from the receiver data bits in the count PE pesition and is connected
to a parity error counter, The comparison is still operable and the trap light can be used to indicate that a preset
threshold is exceeded.

The distortion analyzer processes only the space-to-mark transitions in BIAS and continually updates
the meter. All transisitons are analyzed in PEAK/TOTAL and update the meter onily if they exceed the
pre-existent distortion displayed by the meter. '

5112047 Mode utilizes a separate psuedo-random generator and analyzer, as shown in Figure 4-1.
The analyzer is similar to the generator except that the mcomtng mgnal is compared to the mternal generator to
determine the presence of errors.
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Each complete block consists of 611 or 2047 hits which are repeated.
Block errors are defined as 1-bit error {or more) within the biock.

Block or bit errors must be counted and di_splayed on the panel lights {maximum count of 159}, The
preset threshold can be selected for the number of tolerable errors after which the TRAP light wiil come on.

The analyzer is manually synchronized to the incoming data pattern. The resync switch must be
operated for no langer than 1/2 second at any bit rate to achieve sync. The error light indicates each bit error.

When no clock is provided (non-synchronous data sets), the analyzer derives clock from the received
signal by phase correction of the internally generated bit rate clock.

4.2, LINE MODE. The LINE MODE causes the generator and anatyzer o operate in unison to
achieve an output signal.

The output signal is generated by the transmitter as in.the Data Mode using 4 characters.

Characters 1 and 2 are repeated until the desired line is full, e.g., 1 to 159 characters per line. Each
transmitted character is counted and the count compared to the Trap LINE value. When equality is determined,
the trap light comes ON to indicate a match and end of line. The trap light is then reset when characters 3 and 4
are sent {usuaily containing CR/LF}. ' '

The distartion analyzer and generator are operative in this mode of operation to enable testing of

printers.
e

4-3. EIA Interface. The EIA interface is provided by using buffer amplifiers. Figure 4-4 shows the
equivalent circuits of the EIA keyer and. EIA receiver. The loading of the EIA signal to be monitored is
approximatety 27 kilohms, resistive. The EIA output keyer is a constant-current source limited to 10 to 20 mA.
Output voltages are usually £17 volts, thereby providing adequate protection against introducing failures into
other equipment via erroneous connections. Other EIA leads are forced ON via +12 voits suppiied through a 1
kilohm limiting resistor.

The schematic representation of the RS-232 wiring in the DTS is shown in Figure 4-4a and b.

4-4. LOOP Interface. The LOOP interface requires the two circuits shown in Figure 4-4c and d.

DRY output signals are generated by a high voltage transistor, polarity protected by a bridge rectifier,

current protected by a 10-0hm 1/4-watt resistor, and inductive spike protected by a 300-volt zener.

When + or — TIP output is selected, a 100-volt DC power supply is inserted into the output keyer
loop along with a current regulator. The current regulator uses the front panel as a heat sink to eliminate internal
heating.’ -

Loop input signals are isolated by an optical coupler. The ‘input coupler is diode-protected against’-

current surges. A series 100-ohm resistor is contained in the loop input as a shunt to measure loop current.

45. Clock Conventions. Clock conventions are very important. This paragraph w:ll treat both ElA
interface clock conventions as well as the bit rate generator within the DTS,

4=-2
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Clock at the EIA intetface conforms to the RS-232 specification, e.g., the negative transition occurs
at the mid-point of the data bit. Skew at 9600 baud is only a few percent of the bitwidth.

Figure 4-1 shows the clock paths for the analyzer and generator. For the normal data mode, the
internal bit rate generator supplies clock to the transmitter, receiver and distortion analyiér. An external clock at
a frequency of 128 times the bit rate is required, e.g., at 1200 bits per second use 64 X 1200 = a frequency of
76,800 Hz. This clock should be greater than 3 volts RMS but the duty cycle and waveform are of no
consequence. -

The AUX ISOC input is connected to the modem transmit clock to phase _svnchrdnize the
transmitted data bits with SCT. This rephasing is only applicable to the bit rates shown on the front panel.

Clock for the 51 1-2047 mode can be derived from the internal oscillator for asynchronous modems
{that dont contain a clock path). The received data signal causes the internal analyzer clock to be rephased.

When clock is provided by a synchronous modem, the SCT (pin 15} is ‘patched to the generator via
the AUX IS0C pin and SCR {pin 17} is patched to the analyzer via the AUX EXT pin. The bit rate must select
EXT in the synchronous mode. :

46, Bit Rates. Bit rates are selected by the BIT RATE switch on the front panel.

4-7. Special Speeds. DATA-TEK offers the capability for the user to specify two special speeds
marked ‘A" and B’ on the Data Format section of the panel. These are ordered as customer options.

The accuracy of these speeds can be calculated by dividing the BIT rate into 57600. The error is equal
to the remainder as a percentage of the entire number resulting from the division process.”’

Example: Bit. rate desired is 475 baud

57600
— =. 121.263
475
' 0.263
% error = ——— = 0.216%

121.263

The range of the speeds selectable is from 14 baud to 9600 baud.

4-8. Power. Electronic regulation is provided for the +12-,~12-, and +5-volt supplies. The 100-volt
loop supply is not voltage-regulated since a current regulator is provided as part of the LOOP interface.

Input voltage may be selected from 115 or 230 volts AC by an internal slide switch on the bottom PC
board. ’

Brownout voltages down to 85 volts will still permit the DTS to operate properly.

4= 3.’:
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4-9. Output Specification and Input Requirements

4-9-1. Data Signal Interface. Data signals may be applied to the DTS in three types: EIA, LOOP,
TTL logic levels. Table 1-1 lists these characterlstics

4-9-2, Auxiliary Interface. Other electrical signals can be used to confrol or monitor the DTS
operation through the auxiliary interface. These characteristics are shown in Table 1-2.

4-9-3. Electrical Interface. The electrical interface is shown schematically in Figure 4-4 for the
RS-232 and Loop signals. Figures 4-5 and 4-6 show the auxiliary interface for INputs and OUTputs, respectively.

4-10. Stored Messages. The contents of the four 64-character “FOX’ stored messages are shown

below.
DATA-TEK 9600 {DTS-1-1, 2,3: PROM 833C-001)
BAUDOT

{LTR) (LTR) (LTR} (LTR) THE (SP} QUICK {SP) BROWN (SP) FOX (SP} JUMPS (SP) OVER {SP)
A [SP) LAZY (SP} DOG (SP) (SP} (FIGS) 1234567890 (SP) (LTR) DE (CR) (LF) -~ ;

BAUDOT HEXADECIMAL
FF FF FF FF 'FO F4 Et E4 F7 E7 E6 EE. EF E4 F9 EA
F8 F3 - EC E4 ED F8 FD ‘E4 -EB :E?7 FC, F6 E5 E4 -F8 FE
El EA E4 E3 E4 F2 E3 F1 F5 E4 E9 F8 FA E4 E4 FB
F7 F3 E1 EA FO F5 E7 E6 F8 F6 E4 FF E9 E1 EB & E2
EBCD (SEVEN LEVEL)

{DEL) (DEL} (DEL) (DEL) {UC) THE (SP} QUICK (SP) BROWN (SP} FOX (SP) JUMPS {SP) OVER
{SP) A (SP} LAZY {SP} DOG (SP) (SP) {LC) 1234567890 (SP} {UC) DE {NL) '

EBCD HEXADECIMAL
FF FF FF FF DC F2 C7 EB CO C5 CA E7 F3 D1 CO D3
E5 D9 DA E9 CO DB D9 FA CO ET CA CO Fg D2 CO D9
EA EB E5 CO E3 CO F1 E3 E6 C6 CO CB D9 FB CO CO
DF EO DO FO C8 E8 D8 F8 C4 E4 D4 CO DC CB EB ED
ASCIi

{RO) (RO) (RO) (RO} The (SP} Quick {SP) Brown (SP) Fox {SP) Jumps {SP) Over (SP) A(SP) Lazy
(SP) Dog {SP) {SP) 1234567890 (SP) TEST {CR} (LF} :
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ASCII HEXADECIMAL

FF FF FF FF D4 E8 E5 A0 D1 F5 E9 E3 EB A0 c2 F2
EF F7 EE A0 C6 EF F8 A0 CA F5 ED FO F3 A0 CF F&
“E5 F2 A0 G AD CC E1 FA FO A0 C4 EF E7 A0 A0 B
B2 B3 B4 B5 B6 B7 B8 B9 BO A0 D4 C5 D3 D4 8D B8A

EBCDIC (EIGHT LEVEL)

(NU) (NU} (NU) (NU) THE (SP) QUICK (SP} BROWN (SP) FOX (SP) JUMPS (SP} OVER (SP) A
(5P} LAZY (SP) DOG (SP) (SP) 1234567890 (SP) (SP) TEST (NL)

'EBCDIC HEXADECIMAL

“FF FF FF FF E3 88 8 40 D8 A4 89 8 92 40 G2 9
96 AB 95 40 C6 96 A7 40 D1 A4 94 97 A2 40 D6 AS
85 . 00 40 C1 40 D3 81 A9 A8 40 C4 96 87 40 40 F1
F2 F3 F4 F6 F6 F7 F8 F9 FO 40 40 E3 C5 E2 E3 15

| DATA-TEK 2400 (DTS-1-4: PROM 833C-002)
BAUDOT

(LTR) {LTR) (LTR) (LTR) THE {SP} QUICK (SP} BROWN (SP} FOX (SP) JUMPS (5P) OVER (SP}
A{SP) LAZY (5P) DOG (8P) {FIGS) 1234567890 (SP} (LTRS) DE {CR) {LF} {LTRS)

k™

| BAUDOTHEXADECIMAL | .

FF FF FF FF FO F4 E1 E4 F7 E7 E6 EE EF E4 F9 EA
_F8 F3 EC E4 ED F8 FD E4 EB E7 FC F6 E5 E4 FB8 FE
. E1 EA E4. E3 E4 F2 E3 F1 F5 E4 E9 F8 FA E4 FB F7
_F3- E1 EA FO F5 E7 'E6° F8 F6 E4 FF E9 E1 E8 E2 FF

EBCD (SEVEN LEVEL)

iDE L} (DEL) {DEL}) (DEL} {UC) THE (SPV) QUICK (SP} BROWN (SP} FOX {SP) JUMPS (SP) OVER
{SP) A (SP) LAZY (SP} DOG (SP) {LC) 1234567890 (SP} (UC) DE {SP} {NL)

EBCD (HEXADECIMAL)

'_F'F' FF FF- FF DC F2 C7 EB CO C6 CA E7 F3 D1 Co D3
E5 D9 DA E9 CO DB D9 FA CO E1 CA Co F9 D2 co D9

. EA "EB. B5 €0 E3 CO F1 E3 E6 C6 CO CB D9 FB C0 DF
€0 DO FO C8 ES D8 F8 C4 E4 D4 CO DC CB EB CO ED

o e

e
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ASCII

{RO) {RO) (RO} (RO} The (SP) Quick {SP) Brown (SP) Fox (SP} Jumps (SP} Over {SP) A (SP) Lazy
(SP) Dog (SP) 1234567890 (SP} (SP) TEST (CR) (LF)

ASCI1 HEXADECIMAL

FF FF FF FF D4 E8 E5 A0 DI F5 E9 E3 EB A0 C2 F2
EF E7 EE A0 C6 EF F8 A0 CA F5 ED FO F3 A0 CF Fé
E5 FZ A0 C1 AD CC E1 FA F2 A0 C4 EF E7 A0 B1 B2
B3 B4 Bo B6 B7 B8 BY BO A0 A0 D4 C5 D3 D4 BD BA

TTS (SIX LEVEL)

{Shift) THE {SP} QUICK {SP) BROWN (SP) FOX {SP} JUMPS (SP) {Unshift) over (SP} a (SP) lazy
{SP} dog (SP) 1234567890 (SP) (Shift) DE {Return) {Elevate) -

TTS HEXADECIMAL

D7 €7 C6 CE CF D9
CB C7 DC D6 C5 DF
DI D5 C4 C9 D8 DA C4
F6 C4 DB C9 C1 CB C2

FF FF FF FF DB DO D4 Ct
CA D8 D3 CC C4 CD D8 DD
DB DE C1 CA C4 C3 C4 D2
FD F3 E1 EA FO F5 E7 E6

s 88
Y

4-9 "
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Flgure 4-4. Electrical Interface: Data Signals.

4-10°



c. Reset Step

d. Isoc Ext

‘ e. TTL

TM™ 833

22K

100K

+ >——-M—-—-+ Meter -~ ﬁ_

Y

RN
v

100K

3K % -
> AYAAY %
+5
2.2K < -
1009

Figure 4-6. Electrical Interface - inputs.
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SECTION V

5-1. General. This section describes the self-test features of the DTS. Repair of the DTS in the field

should be limited to replacement of fuses, DIP switches, and potentiometer caiibration adjustments. Virtuatly all
characteristics of the DTS may be verified using the DTS itself.

5.2. Internal Self-Tests. The DTS generator and analyzer are independent functions, thereby

permitting the analyzer and generator to be interconnected for verification of each parameter of interest.

Lid instructions contain abbreviated self-test procedures to give guick assurance to the operator in the

field that the unit is operating properly. These procedures are amplified further in this section.

5-3. Basic Tests. Basic tests may be performed using the AUX connector features to verify all

power supply voltages, signal, and clock drivers, and the master erystal oscillator. .

Step

10
11
12
13

14

Action
Turn POWER ON
Sef Analyzer to VOL'i'S
Set Generator ';0 MK
Set Generator MdDE to ASCHt
-I-umper AUX-Vm to- AUX GND
Jumper AUX4Vm to AUX +12V
Remove Jumper from AUX +12V

Jumper AUX+Vm to AUX IDLE

Remove Jumpers from AUX+Vm and AUX-Vm

Jumper AUX-Vm to AUX-12V
Jumper AUX+Vm to AUX GND
Set Generator MODE to REV
Set Generator to CONT

Set 5IGS OUT RS-232 to TEST

5-1 .,

Verification

MB or SB Analyzer light ON

Meter reads 11 volts

Meter reads 4.5 volts

Meter reads 11 volts
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Step Action Verification
15 Set BIT RATE to 1200 HI
16 JUMPER AUX 23V to TERMINAL 3V lights ON

SOURCE PIN #3 for SIGS
17 Jumper AUX 33V to AUX CLOCK +3V lights ON

5-4. DATA Mode. The DATA Mode functions may be verified for Distortion, Parity Count, and
. Data Characters verified as to their Bit pattern.

Step : Action : Verification

kR Set Generator Switches to ASCII MODE, CONTinuous,
-25% MB, Characters 1-4 and ENABLE all MARK bits

2 Set DATA FORMAT Switches to 8-level, 2.0 Stop, SIGS QUT light ON.
‘Even Parity, BIT RATE 1200 HI

3 Set Analyzer to PEAK/TOTAL, Display Next Character
After Trap, Trap bits 1,5,6 Mark {for ASCIl 1"}

4 Set Interface SIGS IN Path Switches to GEN and EIA SIGS IN light ON
. [ ' .
5. Operate RESET . 1 8-BIT lights will follow sigs until
2 TRAP light comes ON

3 8-BIT lights 2,5,6 ON {ASCH
“2" follows “1"" in the standard
QUICK BROWN FOX message)

4 Meter holds 25% reading

5 MB light is ON while

6 VSet Generator to 12% SB RESET is depressed and |

‘latches OFF when released.%
7 Set Analyzer to BIAS, TRAP CHAR "
8 Operate RESET 1t Meter drops fram 25% to 12%
' 2 SBlight is ON
3 Trap light comes ON
4 Bit lights continue to follow
data
g Set Generator to REV
10 Set Data Format to QDD Parity, Bit rate 300, LO
SN Set Analyzer to Count PE and Trap Bit 1+10+20 Observe analyzer hit lights
preset count threshold of 31 counts now counting 30 per second

5-2
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12

13

Step

Step

™ .833

Action

Operate RESET

Wait approximately 1 sec to reach presei threshold
of 31 errors selected by TRAP bit switches 1+10+20

Verification

Count clears and restarts
from 0, Trap light OFF

Trap light goes ON after
31 counts

5-5. LINE Mode. The LINE mode gives visual indication at the end of each line.

Action

Set Generator to 4 CHAR, Char 1 to LINE,
CONTinuous

Set Data Format to Bit Rate 300 LO, 8-level, 2.0
stop, Parity OFF

Set Analyzer TRAP-LINE bit switches to the number
of characters per line 1+10+20 Mark = 31

Set Interface SIGS IN path to GEN, EIA

Set Analyzer LINE switches to 10+80 Mark =90 -

Set Interface Sigs Out Path to RS-232 TEST

Verification

TRARP light will pulse on once
a second for each 31-character
line. '

Trap light will pulse on once
for each 90-character line
{3 second intervals}

Connect printer to TERMINAL
connector and observe lines
printed

56. BERT MODE. The 511-2047 (BERT) MODE contains a separate Generator and Analyzer
which can be used together to verify operation of each.

Action
‘Set Generator to [511] MODE, CONT
Set Data Format to BIT RATE 2400, HI

Set Anaiyzer TRAP switches for an Error count
threshold of 10

Set Interface Sigs in path to GEN, EIA

Operate Analyzer [RESYNC]

5-3

Verification

Analyzer bit lights will be
counting, ERROR light blinking

Analyzer bit lights OFF, Trap
light OFF



TM 833

Step ' Action Verification

6 Hold Generator FORGE ERROR Switch down Error count will continue at
8 ' the rate of 3/sec. After 3
seconds the Trap count threshold
light will come ON

7 Release Force Error _ Error count stops (somewhat
higher than count of 10). Trap
tight is still ON

57. LOOP Current. LOOP Current Regulator adjustment is achieved by using the Analyzer LOOP

mA meter.
Step Action Verification

1 Set Generator to ASCI Mode, MK

2 Set Interface Sigs Out path to
Tip +and SIGS IN
path to Tip + Set Analyzer to Loop In mA

4  Insert tip-sleeve type patch cord from LOOP IN Read mA meter
jack to LOOP OUT

5 Using small screwdriver, adjust 20 60 pot ' Read mA meter
(thru panel) for correct reading on the meter .

6 NOTE: Range of adjustment will exceed the range

of 20 to 60 mA. The selected current will be
regulated automatically regardless of external or
added loop resistance up to a 90-volt external

drop when regulation ceases and current diminishes.

Calibration of all adjustments may be performed in the field using only the DTS in its self-test
" configuration.

Removal from the Case

Step Action
1 Remove AC power cord from outlet.
2 Remove 4 screws around outside of case.
3 The DTS can now be lifted out of the case as a single assembly. The power transformer remains

mounted within the case and its cable to the DTS assembli/ is sufficiently long to place the DTS
assembly in front of the case, Front Panel facing up.

54
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Step : Action

4 Note that AC voltage is exposed in the area of the Power Cord connection to the PC card and in
the area of the Power Switch on the Panel PC card.

5-8. Distortion. Distortion Calibration is a single Pot on the bottom PC board. The circuit is
automatically correct at zero %. The adjustment is for mid-scale calibration only, thus eliminating any interactive
adjustments. :

Step Action
1 Reconnect AC power cord.
2 Locate the Distortion Pot on the Front edge of the Bottom PC board. PC board.
3 Set up for Distortion by selecting:

® QGenerator to ASCH Mode, continuous, 26% SWB.
® Analyzer to BIAS, TRAP.

® Data Format 1200 Hi, 8-level, 2.0 stop, Even Parity
® |nterface sigs in Path to Gen, EIA.

4 Adjust the pot for 25% meter reading.

5-9. Switching Threshold. Input LOOP current switching threshold is adjustable for 20 mA and 60
mA. e .

*

Step Action

1 Set up the un_it as Paragraph 5-7 for loop adjustment. Set foop for 10 mA. Set Interface Sigs IN
Path to monitor terminal, + Tip, EIA, 20 mA.

2 Stand the DTS assembly so the Panel is Vertical. Locate two adjustments on the top of the
Panel PC board {in the vicinity} of the LOOP-IN jack.

3 Adjust the 20 mA Pot while observing the SIGS IN light. The correct setting is the threshold
where the SIGS IN light just goes ON.

4 Adjust the Loop Current to 30 mA.,

5 Set the Sigs IN Path to 60 mA and adjust the 80 mA Pot while observing the SIGS IN light. The
correct setting is the threshold where the SIGS IN light just goes ON.

5-10. External Test Equipment. Although the DTS is completely self-testing, there are certain
other verifications that may be made by using external test instruments.

Power supply voltages are non-adjustable. Accurate measurement of Power supplies can be made
using a digital voltmeter. Test points (POSTS) are labeled on the bottom PC board for easy access.

5-5 B
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® +12 volts tolerance £10 percent
® -12 volis tolerance £10 percent
® +5 yolis tolerance *10 percent

Ali Bit Rates are generated from a single crystal oscillator. An external frequency counter can be
applied to the AUX CLOCK lead for a £12-volt signal. The Frequency of the CLOCK is equal to the Bit Rate

selected on the Panel.

[
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SECTION VI
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ADDENDUM

ISOC: Brief Description

Basically 1SOChronous transmission uses a character bit structure including one start and any
multiple of unit stop elements. Each hit is released from the data source in phase with a clock provided by the
transmission facilities. The negative transition of the clock occurs in the middle of the Data Bit.

ISOC deviates from ASYNC in that ASYNC permits variable stop bit (idle) periods. Timing
constraints apply only to the start bit and the data bits. No clock lead is associated with ASYNC,

1SOC deviates from SYNC in that SYNC characters use only data bits (no start or stop elements),
SYNC also requires a separate clock lead to establish timing for afl bits. SYNC also requires character
synchronization by preceding each message with 2 or more SYN characters.

An ISOC receiver usually ignores the clock lead and treats the signal as an ASY NC signal.

The DATA-TEK is operated as an ISOC signal source by connecting the transmission interface
transmit clock output {SCT pin 15) to the AUX I1SOC input. Unit stop bits must be selected for Data Format.
The DATA-TEK BIT RATE must be selected to agree with transmission link bit rate in order 1o accurately
generate Distortion.



HEX TO CHARACTER CODE FOR DATA COMMUNICATIONS

EVENPARITY | ODDPARITY |  7.BIT EBCD | SELECTRIC EVEN PARITY | ODDPARITY | 7817 EBCD | SELECTRIC
EBCDIC ASCII ASCH AsCIE UC LC | UuC LC EBCDIC ASCII ASCH ASCH uc Lc| uc LT
00 NUL NUL o0 NUL 40 sP @ 0 @ sp sp
o1 SOH SOH 01 soH o 2 a 31 A
62 STX 5TX 02 ST 1 @ I T ot a2 8 2 B
03 ETX ETX 03 ETX 43 c a ¢ + 2| 4
04 PF EOT 04 EOT | * 8 | s & faa D a b
05 HT END 05 ENQ 5 E 4 E| @ aqf 0 o
96 LC ACK 06 ACK 48 F 8 F| v v| L 1
07 DEL BEL 07 BEL [ H  h ? 1 47 G 7 G
[ BS 08 BS 2 1% & [ H a8 #H
08 RLF HT 09 HT 49 I 8 M m| v
0A  SMM LF 0A LF A o J a E e
B VT VT 0B VT D ¢ |v»° p Jas . K 8 K| U u
ac  FF FF 0c  FF e < L ac L PN PN
O  CR CR 0O CR RES RES a M D M
9E SO S0 0E SO BYP BY E N & N
OF st S| oF s a1 o E O PF PF
10 DLE DLE 0 DLE [ < 2 | @ 2 [0 & P 50 F
11 peC1 DCi 1 DEl 51 a 51 a| K k| . .
127 DC2 DC2 12 De2 52 R s2 R| § s| N on
13 DC3 pC3 12 De3s [ B b | + = ]s3 s 53 S
14 RES DC4 14 DC4 54 T B4 T | 0| z =
15 NL NAK B NAK 55 u 55 U
16 BS SYN %6  SYN 56 v 56V
17 1L ETB 7 ETB 57 w 57 W
8 CAN CAN #  CAN 58 X 8 X | 8§ ¢« =8
19 EM EM B EM 0 o I i 59 v 59 Y
1A ce SUB A SUB | w Kk 5A 1t z A Z
18 ESC 1B ESC 5B 0§ [ 58 [ F f| a q
1t IFs FS i FS UPPER UPPER 56+ N \ 5C N

CASE CASE
1D 1GS GS D GS 5D ) 1 50 ] BS BS
1€ IRS RS i€ RS 5E A BE A €0B EOB
FIUS us ¥ Us LOWER LOWER 5F  — - 5F  —
CASE CASE

20 DS sP 0 sp = 1 [+11 a0 - \ @ -
21 s0S 1 21 a1/ a 6 a § i M om
22 F§ v 2 ] 62 b 62 h ? flox o«
23 # 23 # A a |*c g 63 ¢ 8 ¢
24 BYP $ 24 3 g4 d 6 d { 9|} o
25 LF % % % R r 8 5 5 e 65 e
26 EOB/ETB & % & F A H 66 f 66 1
27 ESC/PRE ' 7 67 g & E i Y oy
28 { 2 | 68 h 8 h | % 5| & 7
29 ) 9 ) N n 8 r o i 6 i
247 SMm . A v ooy D d 6a | j A
2B + 2B + 68 N k 6B k E [] H
2¢ . 2 RS RS 6C % | e |
D ENG - m - 60— m 0 m NL NL
2E ACK ® 6E > n 6E n LF LF
2F  BEL / F g HT HT 6F 2 o 6F o
30 0 0 o0 : 3 70 p 70 p # 3
3 1 1 1 L I v oo 71 q 7 q
32 SYN 2 2 2 Tt U u | r 72 ¢
13 3 13 3 73 s 73 s c ] F
34 PN 4 ¥ 4 " # { a 74 t 74t
3% RS 5 B 5 75 u 7% u ! Sjow ow
3B UC 8 % 6 76 v 7% v \ B b
7 EOT 7 7 7 - - - 77 7w
3® P ®’ 8 > 7 « g |8 x 78 x
39 9 3 9 ™\ v 79 vy | P p| A a
3A 3A 7A ! z A z X X C c
3B ; B ; G g ' : 7B # H 7. |
3¢ Dca < x < ' Tt @ ! €t EOT EOT
3D NAK = D = i I m } ™
3E > 3E > PRE PRE 7E = - 7E >
aF  suB ? 3FE 2 7 DEL 7F BEL] DEL DEL
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éBIT

EVEN PARITY |ODD PARITY | 88IT EVEN PARITY | ODD PARITY | 88IT FIELD | _TYPESETTER 6BIT BAUDOT
EBCRIC Asch AsCil ascil [Eacpic ASClE ASCII Ascii DATA [SHIFT UNSHIFT | TRANSCODE [ LTRS  FIGS
80 NUL nue {co @ @ 00 SOH
gt a SOH soH {ci A A A 0 &l E e A E 3
82 b STX sTx {cz B B B 0z A ELEVATE B LF
B3 ¢ ETX ETX {c3 C c c 31| A a c A
84 d EOT EOT {c4 D D o 04 | SPACE D sp
o e ENG ENG fC5 E E E 05 sP| s s E BEL
86 f ACK Ack fes F F F 06 A | 1 i F t g
87 g BEL BEL | c7 @ G G 07 B | U u G u 7
8 h ES BS cg H H H 08 C RETURN H T CR
89 i HT HT | co 1 1 ] woi D d 1 ) $
8a LF LF cA J J 0A E| R r STX R 4
88 vT vr | cB K K B F| J j . 3 ’
8C FF FF | cc L L oc G| N n < N .
&b R cR |cp M M oo H| F f BELL F !
8E 30 so |cE N N 0E | c c suB ¢ ;
8F st sl CF 0 0 oF 4 K k ETB K {
90 DLE DLE | Do } P P WKl T t & T 5
91 j DC1 pct { D1y Q Q m | z 2 J z ”
92 pe2 pcz Jpz K R R 2 M| L I X L B
93 1 DC3 pc3 {p3 L s s 73 N | W w L w 2
94 m pca pcé |pa M T T 14 0 H h M H #
9% n NAK nAK | D5 N U U 5P| Y ¥ N Y 6
9 o SYN syN |bs o v v 16 af P p ) P ]
97 p ETE Eve o7 P w w 17 R| a 4 P a 1
9% q cAN CAN | D8 Q X X 18 5| o o a 0 3
9 r EM EM | Do R Y ¥ v T| B b R B ?
9A SuB sug | pa z z wul| @ 9 SPACE G 8
9B ESC esc | oe t { B Vv SHIFT $ Figs
ac FS Fs oc ~ N 1t w| ™ m * M
90 GS gs |op | ] 1 x| X x us X /
9E RS RS | OE A A 1€ Y| Vv v EOT v ;
9F us us | oF - - F_z UNSHIFT DLE LTRS
AQ s P EO . 20 ) THIN SPACE -
Al ~ t ! Ei a *a 21 — 3 /
AZ s - y E2 S b b 2 + PF s
A3 t it # £ T ¢ c 23 < i 1 $ T
Ad $ s E4 U d d 24 = | ADD THIN SPACE L
A5 v % % E5 v e e 2% > EM SPACE v
A w & & E6 W f f 26 # 8 w
A7 x ’ ’ E7 X g g 27 % 7 X
AB ¥y ( { E8 Y h h 28 = ¥ ¥ ¥
A9 2 ) ) E9 z i i 29 | ® - z
AA * * EA j j 28 % 4 ESG
AB + + EB k k 28 BELL .
AC EC I ] c 7 %
AD - - ED m m 2 ! . . ENG
AE . EE n n 2E EN SPACE ETX
AE / / EF a a 2F @ QR HT
BO 0 0 FO 0 ) P 30 0 5 0
B1 1 1 F1 1 q q 31 | ) 1
B2 2 2 F2 2 r r 32 2 V RULE 2
B3 3 3 F3 3 s s 33 3 2 3
B4 4 4 F4 4 t t 3 a EM LEADER 4
B85 5 5 F5 & u u % 5 8 5
86 6 6 F6 6 v v % 6 | 7 0 6
87 7 7 F7_7 w 7 7 EN LEADER 7
B8 8 8 F8 & x x 8| & ) 8
B9 9 9 F8 9 ¥ ¥ ¥ 9 UPPER RAIL e
BA FA z z 3n : ; SYN
BB ; ; FB { { 3B LOWER RAIL #
BC < < FC ) i 3¢ / - @
BD = = FD } } 0 . 1 NAK
BE > > FE ~ ~ 3E FF| QUAD CENTER EM
BF ? ? FF DEL DEL 3F CR RUBOUT DEL

R

TP-107-7-75

et



a4 0kl /| 9% QoL LLL f1£0 7 LLLODO OO 128 1 0l000L LO ! LZ LoaooL M & o000 L0 f] 4% LU LoL oD H oAy L ar ! 42 LK L0LD 4% 1oL oL i
It 4 0011 ‘| g8 oL LLL |t « LODOLO LD R - A | Lt atL oo | D& /s oo LLl [ @0 L1000 ‘| 9k Lwoeain | 3v orLioLal ‘| 32 DLLDIOD : 3T OLLLOLO a¥ ouLLoLoL "
£0 4 {1000 =} {Z L0006L —| & 7 LLoLLoD =| 0 . ooqzod - | §2 n 1ed Lo S [ 02 00GQ0L -| o2 0000OL LD -l av oLtoLcL -l GZ LOL1DLOD - agz Lo 300 s1av¥ oL Lol ak -
a0 4 001 LD 'l 32 0LL 101 "lss .+ LIOMLLOD IR T | QLI OLL L0 " f: A R X1 ‘| 82 LIOLO0LID ‘| a2z ool toL oo ‘I av ooltoLoL ’ D 0B i0LD "I DY 00k LOL 0L ’
ZZ Lo ont 4] EL N LLOO0LOCD +] E¥ N Ligooolo + It oLLLloD 10 +| av LoloL ol +| €2 1L0L0K00 * 82 Lloioke +| BY LIDLOLOL +
a2 000 LOL |88 noocotion f vo n odrooooo . 3L 00k LIO o 25 oovitore” .| vz owioLoo o ¥ otoLoL < ¥ oo o v oloLgLOL .
2t 4 ool {| 0z 00000 t[va n ootooLo  t{ ¥5 n GOLOOLOO | L& N 1006l { as 0L LL0 LG 1| ez tootoLge (| sv eLoLOL (] & oo {} 6¥ LoDLOLOL {
40 4 LW 1 62 L0010l M vE N onioLLO0 Hore N Q0L 001 {0 H e € 100001 ) Cr i0L L0010 1| 8v Qoo oL ot 11 82 00010100 } 82 000 L0k O )| BY nooLOLoL H
8 4 LoLw | ¥E OO ILL . B 1 10010210 4868 N Q00 LLO LO . QL OLLLLLG L] & tLrpoLoc G 42 ILLO0L 0 . &2 LELOOL O £¢ LLLoaLoL .
g 1o Qoo ®| 89 N 0eDOLLO B EF T LiDoe030  %| 8¢ 5 Q00LLIL 2| ot 0G00LD %| 09 00D OLOLO ®| 8z OLLDOL OO %l 8¢ OLLO0LOL ®1 8z CLLOOLD oY OLLOOLOL L]
¥Z 0010 %[ 80 n 0o0l0D0D  %( 89 N CODLCILO % 2z ootior % 00 oot %[ S@owormoton %) sV loLoObOL %) 52 LoLOOLO av LoLooLot %
&0 4 L0010 $ L2 LLLOoL 5|0 N o00lo0DOO 8] 9L 7 LoLoLE o 8| ez 0 OO0 s| A uoLe sl 88 1oLOL s| #v ooLooL o | 2 001 0OLOD $§ Y2 00LOOLO ¥¢ 00L00L O $
¥Lod poLoL #) gz aioor x| o A ogeooik e #] ¥E D soLoL o0 ¥ 86 LIOGLL %[ BZ wbLILe #| £2 LL000LO0  # £V LLOODLOL 4| £2 LLOOOLO &Y LLOOOLOL ¥
L4 oo . 8h N WOLOL L] ¥E N 00LOLLDD . ab HLLILWG .| 2¥ atoooL Dt o zz ool .| = awons Zv 0L000s0L .
ar 4 16110 if 0z Lol i1 1 1ooo0oe 4 8¢ N WLOLLIO || g2 5 Llooou I VG OLDLLO LD 1] ¥ 100061 0L i| 1z reoooron i| 1z woooe Ly L0 0OL DL i
wo— 0oL 00 a5 66 100000  dS[ 0P — ODOODOLD dS[ OF —  QDOOROID dS] vo vS 00k 00O &5 | w1 0w es| ov ocoooote  ds| 02 cooocioo S| ov oooootoL  d5 | 02 GODOOLG OV 00000LOL 4
8L 3 ool 6 62 LOGMYL G| ¥E T CDROMODO &) ¥ 1 DOLOSLI0 Bl e N ooDuLL 6| 66 Lo LLL 8| 84 100K LE 5| &9 Lo Ok 6| 6 woLtos 6| 68 10010 8| 88 LoOLLLOL &
vL o3 oo 8 8¢ 00814L 8|8 7 G0OLLIO0  8f ¥O 00LOGO00 8] 92 0 OLLOOL 8| 3€ 00O MLk gl 84 000LLLIL gl s oooilroo 8| 28 oeolllaL g st cootio | 88 osoiuer @
© 3 oo 2ttt )8 7 cooleri0 i) 88 1 WOLI00 4] & N oLtoor | &£ oK o} €4 LIOLLEL t| e wokos £ ea wroua ¢ # wowo | 8 oo 2
sbo3 1oL00 ol 82 OLLGIL 9] 8% 7 SOOMOIO 9| 85 1 OOLLOID 21 8 N LBLoLL g9 eian 8 84 ool ¢| 99 ouowor s 9t owrawce e e suwouwo g 98 ook 9
oL 4 topoL af & HLO1L S| 8 1 o00lO0O00  S[ €8 1 LO0HDLID 5} 08 N o0OOW S{ € 10LOLL sf =4 WOkl s ¢8 1ototoL al s wioted S| S8 wWLOLk0 5| SA O OLOWLOL S
¥ 4 01010 vl ¥ 00LOIL  v|v0 7 cokooooD v 82 1 0000000 Y] YZ N DLolOL vi e o0LOLL bl ¥ 00rOLLLL v| v& ocoLolloo v ve oololkot v | # ootote ¥ va oororeor ¥
104 000 gl et 1oL £/ o0z 1 cooottin  £| o€ 1 o000LLO0 £} 12 N LOBOOL £} 28 LLOOLL £l €4 HOOLL K el €8 Ll00LLOL gl g¢ uooss  £| = woole  g| €8 woowoL €
£L 4 o0 Z| ZE OlDOLL | 0L 7 toooLODOO Zl oL 1 0000L000 2] EE N iaort Zp I 0DLL Zf 74 OLDOLL Lt Z} Z£ 0OLOQLLOD Z| TA O0LDOLLOT z It olooLIO €| z4 oLo0LiOL Z
L 4 Lo L} L 1000 L| 02 7 0000CE 00 L 0z 00QQOLD0 L OE ook bk I 1€ LOOOLL L} L4 LOOOLL LY L L€ LDGOLL DO L| L8 t00OLLDI 3 LE LoooLLQ 1| LE LoooLiol 3
9L 4 dLot 0f 0t CdDOIL 0| ¥ 7 Q0LOOL 1D al ¥8 1 ooLoLoio 0§ 98 n oLkoLk Q08 GO0DLL 0] 04 CDOOLLLY 0] €2 00GOLLDL 0} O QO0DAQLL DD L] GE 0000LLO Q| cd 0000LL DL ]
&Y 100 10L 0t i YL 0LQLLLI0 i vd OLOLLLLL 2 wi D2 LLEL 71 W3 QL0 LM LL z
8v Q0D 10L Ot Al BL 1001LLLO Al &3 LOOLLLLL Al BL LOOLLLLE Al B IDOLLLEL A
Ly LLLOaL Do) *| BJ O00CLLLLL x{ B¢ 00O LLLLO * BL QOO LIL L X| Bd 0ODQLLL I x
av otkoorol | gd tuotin o omofe Lot M [z el s o Lok s
] l«}HaHL1I 1] H3HLI3 . SV LOLOOLOL A 94 OLLOLLID A 93 oLLoLLlr k| 92 OLLOLLE  A| Bd OLLOKLEL A
eRE R PLECLER vl v oooLoeLOL  n| S toroilie nf S2owiolLtl M i S W0LGILL  N| S5 oot e
L EV  LEOOGL 0L 3| P4 coLoiLi af gz ocoLoLL Lo | e ooGikE 1| £ 0OLOML M 1
Zv 030 00L 0L 1 &2 npote s £4 LOOLLLL £l OEL HOOLL sl B4 L0OLEL s
66 100 LLOO) 1|z oot Azt oawootlLe A e owsike Az TI00LELL i
26 0o0LlaoL  b| L4 lo0OuLLL bl 1z w000 b 1 gLl Bl 14 woolLll b
00%6 NI, VAVG PYD INVHSYIINI 4O SHIANIDVAONYW &6 LILOLOOL d| 0L 0000 1O d] o4 £000M: L 4| oL ooboLLL d{ 04 opoooLLLL d
96 oLl oLBaOL o 23 LLLLOLLL o 48 LLLLaLLID a 43 LiL 1oL L 0 33 LLLLDLLE o
OOPE-FSE-EDL. €6 Lot OL0QL u| 3% OLLLOL LD ul 33 DOLLLDILL v 3% QLLLoLL Ut 33 oL LOLLL v
ve ootowoor  w| @o LoLiokie  wl @3 weworn W | a8 WKL ®| 03 LWLIDLK W
C o PLESE FINSHIN ZIHONYXI Y- INNIAY 3TH0H3IH0 0585 » £6 L0600t 93 ootioeit I 28 cottollo  t) 09 ootiokr )| 93 ooLloLil 1
& 26 OLOOWDOL M| B9 LIOOKID 1| 83 LKEeRIL ] 89 LooLt ¥ 83 uoloLll kY
ZD—-F_(EDEEDU Ium<mmmm u—hz<|dlr< L6 1000L00L Ii w3 oLoLoLiL I| wo oLotoLto ] ¥3 0L0LDLE fl ¥3 olaioLLL I
- 88 100 1000¢ HECERNT T TR 1| 69 LoatoL10 b{ 63 LODLOLL )| 63 rootoL1k '
10 A5314n03 | e oocoont 4l g6 osowdLto | &3 DOOLOLIL Ul 89 oODIOLL 4| 83 o0OLOLLE M4
F | 8 21100001 L1 - TR ) Bl 23 Liboos i Bl 9 oot Bl £3 Liroo it L]
58 0L €00 0L 13 83 0L 00K LE 3| 98 O ODL IO 3! =8 ouoo 3| o3 oiLoot L '
e - BTG T T o I IE T T 56 304 20004 2] @3 tetook bt sl so Lotaok o o| s woLooLt ol 2 LOLOOLLL v
TR Ty —— N I et W Liinog o S llte Lomswn | pm—mm e | v oerwoor Al ve gotoskio | v 0OLGOLIL  F| b0 gaLOOLL  P| 3 DOLODLLL » -
j Ll L LSEILLaT, ||135YD H3MOT ON) ] “ . =m D=3 I dmgnn, =o1)  [LESYOHIMOTONL | g8 1poooor 3 €3 L0OOL ML 2| £9 twooki0 2] £9 Lopott 2 E3 LGomLL 3@
L {35V3 HIMOT Op) | ! 0N, = $470 D00 = SV _F.”.t_zm..-mn_qoh_ 78 0000 A 29 0LOCOKID  q| 23 OMOGOLLL 9] 29 owpoott 9 Z3 owootiL 4
|||||||| 18 1000000k B[ 19 10000KLD B 13 EOOOOLLL @ | 9 L00OOLL  ®[ 13 1000OLLL  ®
LI LooaL w  Z{ 4L BLLLID 2| vs coLotD L zZ| 9T QlLodt o z 13 Lop aLg 2| &2 LpDiOL 2| 63 021l0LLL Z| Ya QLD LD LS Z] vS 0Ll0LLO L0 F4 V5 oloLlot Z| va oL LLoLlL F
sL oL 5 Al 31 0Ll Lo Al 9 LLLOOL L Al 9% CLLDO0 YL Al a L3f oo A| 82 opdiop Al 83 000 LOLLL Al #0 0D LLOLE Al BS LOOiLO 10 A 65 Lo0LLOL Al €0 D0 LIDLL A
ar Lok kL { X| ar oL 1Li0 x| 29 oLa QoL L X| veL QoL Xl o Lo e | Lz LLT QoL | £3 LLLdoLLL X¥| BS 000 LLODLL %] 8a oo0iLOIL x BS 00OLLOL X| 80 000 LLDLL X
£1woat Z a| oL 00L L0 M| SL ipLaeL L M| v oL o M| EL LLaoLe M| 92 oLLOOL M| 93 aLLooL Ll M| 45 LLLOLOLD M{ £a LLLOLOIL M {8 LLLDIOL M| £ LLLO(OLL M
a ada DOoA[ Bt Lo Al g a0IL b Al V2 quLwto Al 3 oLt 1L A| 82 LDIoOL Al 53 1GLDDL LL Al 920 OLLOLODLE Al 95 0L OLO 10 A 95 OLLOOL Al 90 owrowoit A
0 iee £ on|ve e alzE  awotts o we owor 0l LL1 000 n| vz ooioor N ?3 ooLooLlL N sa LOLOWOLL  N| ¥ LOLGLOO 0| S5 LOLOWL  Nf SO0 wiowol A -
ot ooooL 5 1| €L 0L0 1|20 0100000 1| 2z cworte 1| o 000 0L L gz tecor  1f £3 wooottt 1| v§ coratblo  L| bG o0LClOLL L | ¥S ooLoloL L vo oorololt L
50 loLoo Wee  §| 8L oo0il0 8|42 101 60t 0 s| 25 sioolot  §| S0 101 000 s| & ool 8| 23 oooosik S| €0 LLOOLOLL s| £ newore  §| e weowt S| ea wwoww s
Yo 0O Lo voodl £ L0 8| &2 oot D Wi &2 Lo 0 4| vo oL LoD Hj EL LO00LLD H| 60 LO:ILOLL H| 25 QLOOLOLO H| za awdnolLL H Z5 DIODLOL H| 20 OweoiolLl )
£ HELOL I ©f 9t oLtawe D|as Lo LLD ¢ D} &b LoLocat Tl L Lil OtD D Bt Q00 LLD D} 80 00D:LOLL ©| S LOOOLOLD D| LG w000 LL kel IS LO0OLOL o 14 a0l o
L oiLgL ] d] & L4l 0D 4| 90 Lo tog 0 d| 6L LOQ Lt b d aL 041 0LD d PR %1111 d| &Q Lo di 00 DOOOLOTL ¢| 0§ 00000 LD d 05 000DLOL 4| 00 000310 LL ¢
s ooott 6 of bt omioe  of s Loicoon of st wolgn  of 8t 000 LLO af 91 oLloid 0| 8O OLIOKGEL O] ¥ LILA0I0 O] 49 LML © | A% LLLBOL 0§ 40 HLLLODIL O
20 Q0L ‘W] £t LIOOLD N| 25 olooLo L N| 8T Lot o N| 20 4oL Lo N} Si L0LO0L0 N 54 LoLoLpL: NI 33 00D ML N| 3¢ 0L 00 N 3 OLLIOD L N] 32 oLLLo0tL N
2 foLLL W| ¢ oo Wl 1® 100 QoL L W| e Lo Leo L wl a 0oL LID Wi ¢ 00LOWD W| ra aoLoLDLi W| a3 oL oot Wi ar 10 oo Lo W ar Lot W| G2 10LLODLL w
£t DooL ¢ i oo 1| 9 oLLO0G L 1| e LgoaLLa 1)zl ol00LD T €1 LI0dL0 q| =4 ioatell T| 3¢ ooLlbolo T 30 0dLLodLL 1 av 000D L [ 32 00LLOOLL hl
40 LI LD 1od 000 oLe AVl 01O LG O H| L8 10oeLo L AW d0 LLL 10D | 2L oo Al za oloQLoLL | 83 LIoLooiL M| 8F LLDLOD LD ] ay Lo 1osL Af 80 Lol bl
| twow o d0 e rise £10000 L | e UL TR ] tLa 100 Flw oo rf wa wooew c| v o100 r{ vo moiool r| ¥ oolooL FP¥D GLOtOS LL r
90 0OLLQ0 k] 11 30 oLl o0 1y &84 oo [ A-] ILLQOL L 1| 20 QL1 oo 1| €0 100 LGD 1| &2 L0000 LL 1| & LOOLOOLD It 63 LOOLOOLL 1 & LOOINL 1| 63 100 130LL 1
¥l 0GL O # Hj 00 LDOLICD H| 9z aLLgoLo Hl LD LLLO00 D H| # ooL oLp H| 80 ooo LoD K| 80 oo00otL E| 8 0hoLlloil Hi 8¥ (0D LOO LD H 8P 000IOO L H| 80 00O 10DLL H
YL ool 2 9| J0 00L L3O 9| ez 1G QoL O 9| 3¢ IeLLo o v 0LD LED 9| {0 11LDGO al £d uioonLL 9| £2 LILDoOEL 2| &v 1LpooLe ] &b LL1ootlL el £2 iLLoopt) 9
Qa0 wete 3 80 vowe s e HeatL L 4] w9 newor 4| ao 101 100 4] 90 ottooo 4| 92 oweooelt 4| 8 otosoro 4| 99 otooott 4| ep owlool 4| 82 oLoeort A
1000 £ 3| wo oo 3| we  aldlool 3] m netoLt 3| 1o 100 000 3| 80 woroso 3| S0 toroodit 3| ¢ wonosolo 3| 89 kool 3| S toLoool 3| 89 tbLocootl 3
60 oke & al eo o0l0  o|we  owelote Ay €0 ileooo  al e 10¢ 100 a| v 0oLO%0 Q] ¥2 00i000L¢  Of $D ooLofotl G| by ooLooole 4| vb 00L0OBL O ¥2 o0LOODSE  Q
30 oWbo : 9| 80 so0leo Dfwe ool at et neoltr o ) oL HG0 2| s0 mooto 2 €9 wooodK 2| &b Lwo0s0e 3| €D MeooOLL S| g0 Hoooot 2| £ utoooolr o
6L loo L 4 4] 20 LiL0oD a| 84 QLLOIL L af &t HOOI00 d 6L Loo LLD a Z0  Gr0 000 | 20 0L 003 L a| z3 0ol 8| Z¢ 010000 LD 8 Zr 010000 L | 20 owoooLL 4
e 1pso - vl so skt w| e W02 b V| £ HotoLe v o 110 D00 v| o wooo vi 19 waowll  vi 10 woosed  v| i¢ koot v [ w ooeer vl 10 woocool v
X3H A¥YNIE X AUVNIG XaH  averzLd X3H avevIl o X3H  AHYNIG XIH AHYNIS X3H AuYNE 3B AUWNIE XIH AHYNIS N3H AHYNIE ¥3H AHYNIE
AHwNIE . AHYNIE
d3113534AL 20035NYHL 1158% nasy 11587 5%
100nvE Yiva Q13 JMULITES adsga 1ng9 1189 21083 Alldvd aao ALldvYd N3A3 184 a8

SNOILYDINAWWOD v1vd 304 LAVHD 300D TVSHIAINN




§2-9-¢0L d) ) 80 LL0L0008 LA 80 LLOWO00  1A| 83 LOLWOOOL  Aa | B0 LLOLOOD  LA| 8B LiOLCOOL 1A
aL Loitle sn 40 tiLL oo sn| 46 FLLLLOOL 8N 4L LILLI0G snt 48 LLLLpOL SR

wm oL ooLLLogn 9| L GoL LLo oo DN 98 OLLOILOD 0N
Q ’ WE  OLO{LL NAS| ZE OLODLLOD NAS| 91 OLLOIODO NAS| 56 OLLOLOOL NAS OL -OH OO NAS| 96 HLL0L00L NAS
30 OLEi0d BNS| A€ LLLLLLOG SnS| VI QLOMOOD 8NS| Y6 OLOHOOL - ENS | YL OMOLIOO 8NS| V6 OO LLOOL  4nS

Y0 0l0I00 XIS| 20 OLDEO0OD XIS| 20 QLOO0DOD KAS|
g [00o00LO0  SO5
00 000000 HOS| LO 10000000 HOS| LO LODOOODD HOS| LE toodooOlL HOS i0 Wooo KHOS| LB 100000L  HOS
° 30 0Ll 100 0g 05| 30 OLL 10000 05| 38 OLLLlooot os 30 olLiooo 0S| 38 OLLLg00L as
Y0 OLOLOOGD WIS

)

QOO0 0L XIS k4

=)

000000 XIS| T8 OO0l XIS

W OLOIOLOD WS
40 L0002 15| 46 MLIODOL US| 40 1LLI0000 (S| 30 wbiooo S| 48 twwwoort s
22 ooLwleo  s| of 00L LOLOD SH S tOLOILDG S| 36 GLLLLOG:  SM| 3L OMLIA000  SW | 3L OLLMOG  SM| 36 OLLLIOOL  SY
: B0 LOZL0000 d47M
a0 I0LL0DOC S$3H 4O 101 L00 60 533 ¥t 00LOLOOD 3
3 OLLHILGD Fwdi 3¢ OLL LtL 0D 3Hd & L0000 384
o 00LMOLD  Nd| OF 001 LOO LD Nd vE 00LOLLOD N4
Lo 4| av HLLOOLe 24|22 [ELY: TR ¥0 001CO0QD 44
HE I SCEE 00 00000000 NN | OB 00000SOL IAN] 00 00OOODDD NN | 00 G00G00O0 NN | OB coDOOOOL NN
G2 LoLioLle TN a3 10LL0L LG TN SbOLOLOKOD N
OF ICLLIL WYN| OF LOLLLLOO YN[ S0 L2000 NWN{ 86 LOLOLOOL WYN | S I1GLOWO NN | %6 loLoloOL YN
W0 0lgoD iyl 3 owtotle 41| se oLLLoLlg 31 52 OLOLC0L00 41 va 0w0t00cL 41| vo owieoce 41| wo ololooo 41| B moleoor 41
4 Lnee 1) A Lo 9 90 0HLOODD0 91
ETRTTRTT. L]
I owLlodo  su|
R TR I T] < 3 LoLtioe ) | o wioeon
oL LOLiLoOD  SBI
e, TOL omigge  sd .
4 uboles | 4z LLLIkoo MH|f35 oiinit | AN@DD;{ 22 HLLIOL  IH| SO LOLCODG0 M| €8 LODLOGOL M| 60 LOOLODUO 1M | B0 00L000 LW | 68 LoDLoOOL  AH
lgg Lo v 06 OLLL00L S AL LOLLIOOO 89 G tOLLiD0 SO @6 LoLiooL  $9
Jee toout Jvun 2 01000000 S4| 9L OCLLICOO Sd| 96 O0OLLIOOL 84 | 21 DOLLiDG  §d| 96 fOLioGL  Sd
ECIL [TRTT S lee Lol avaima 30 00L10000 44| OB 0OLLOGGL 4] SO OOLLOGO 44 | DO DOLLODG 44| OB 0OLL00OL 44

“xu 001 0LL avaiwa 32 0LLLOL X13| €0 LLE00000 X13| £8 LIOODOOL X13| €0 L1O00000 %13 ©0 1100000 X13| €8 LL0O00DDL X13

125 0MOOLL INHAl| A0 L0 813 97 oKL oDKO0 819 ¢6 wiolool B3| & LlLeloo0 813 | 21 wieloo Bua| <6 Litelool 813

faz LtLiol wol| v owowoL osa| sz ieooren 953 | 86 woTL00L 083 £ Ll0oo0 OS3 | EF LIOLIOO DSA] B6 LLGLLOOL  0S3
oL oot il to 103 2¢ 0OLLLY 10103 “mm oLL Lo dsi3|| 3 OLLL0 10F| L8 LLIOLLAO0 103 | 0 00t O0GOD 13| PB OOLODOOL 103 | ¢0 00LCOGO 103 | PE OOLGOOOL 103 an
as oL ilo 10 €03| 35 oL LLO0 L0803 |16z 1oL ool S W3 9z oLLdoLO0 803 !

TN 00LOOL dSHLOQw|OZ OLLOL ONI| CGZ LOLLOLOO ON3 | S8 (Q1-0000L ON3| S0 10LO00O0 ONJ | G0 I0LO00O ON3 | S8 LOLODOOL DN3
102 00060l dsmngy | 38 OLLLEL W3| 6L LOOLLO00 W3 | 6L .L00LLQGO  WA| 66 L00LIOOL W3 | 60 LOOLIOO WI| 66 LODLLOOL WA
lzo owoeo _ savamz 4| oz ooceoton  sa
TTTTTT ] s wiwe ama| oo oooalooe 21a| oL otoowooo 310| €6 oooolooL 310 | 6L 00DOWD 31d| 06 GoooloOL 37Q
44 LIk L0 73a| 4 LiLLLL 0730 | 48 pbeLanosny |28 il sl £0 LiL00o@0 73Q[ 42 LILLILWD 730 44 LILLLLLL 730 | 42 bl 13a| 44 WLk 73a
OF OOLLIOOD POG| ¥6 DOLOIOOL ¥2A| ¥L DOLOLOOD #3Q § KL 0OLOLOO #3A| ¥6 QOLOLOOL DA
£L 1100000 EOQ| EL LIDDIOOD €3d| €6 L100OGr €30 | £L LLOCLOQ €30 £B LLOOLOOL £30
2L DLOOIOOD 20| Z6 OLODIOOL Z3d| ZL 400000 Zad § ZL Oloowna zpd| Ze awogroor zoa
LL 10001000 L20| L6 100LOOOL L3d| LL L00OLODO 12d | L1 L00OL0G 1od{ L6 LO0OLOOL  LDO
20 000 19 HOp 42 ALt HD 80 000100 134 40 LOL1P000  MO| Q0 1OLLOOOC  WI| QB LoLloDDI WO | GO LoLLOOO W] Q9 LOLLODOL MO
Yl GOL000 D3
8L Q00 L4000 NYJ | 86 0ODLIOOL NYD| 8L sooiooo wwo | 8

000 LLOO NWVD| 86 QOO LLODI NVD

ao OLLICDDD  AD| 30 COLL 100 00 JAH ¥ QOLODGL OO dAR
as Lot ilola 59| as Lot tiola s 91 gLLoloDD S| 80 0OOLOOOC  S@| 8B {00 GO D! S8 ; 80 00OLODO SA| 88 000 I0OOI ga
:74 Lo ot 734 [ Q0 LOLI0G 738} dz LlLeLon 138§ £0 KL 00000 138| f8 LLlodpor 134 {0 LILODDO 39| I3 LLLOGOOL 138

32 CLLLOLOO MOV | 9B OLLOOOOL  MOW| 90 (1L00000 OV | 90 OLLOODC N3Jv| 98 OLLOGDOL YOV

[ATTTIT Sel | JAC L6 31 T Foe Jai 1016 1
Lo LS4 L2k _20LLLO DO 31 13t QoL Lp0co 30, LAl LLE LD LAIHSNA

w N 10000000 a
0z N ool 0oL 8o ¥

. o n atLpir g | (& N8 060 Lol Ay d4¢  LILLOO 0 |
@€ n Lgige | S-————- ] 45 L0 -
8 n eoorote *| 20 n sloosooo  ° Wk 013100 1O »
L¥ 10000L0L  ~| 3d GLLibie ~f 3L toriite ~ | 32 owibt ~| 3¢ oueuiiu o~
. 5@ 000010 LL i as oo ww f] o weree flas wnin i
. . " ﬁ._mwzh_wﬁ “ ?mewml“ w9 OLOLOL L8 t| 2z ooLuiLlo f{ o4 ocoLuLLiL t] oz optu f od oL '
| ()1 ISV HIMOY | 1} 3SVD BamoT 00 003000 L Hoea wewn H s nowie H o wonn 1l 84 woten 1
L0} 3290 1340 L.{n)_39¥9 H3din| 6L 1021iL1G | D3 GOOOOLL: ~j 03 00GOOLLG © | 03 0G0ODLL A
£ N LLoee - @ loLtoLle ~| 99 BLLMel: - 45 WLWOW - [ @8 wtuer - H40 wiuow -
Z0 010 00 v . ! 35 GLLILOLD v| 30 oL v | 3§ oot v| 3d oLl v
. 0 001 00¢ Ifoz 7 voooot oo t ' a5 1oL LLOLD [| ad 1oLl tf as et [{ G 1oLL0tL [
43 000001 Lt \| 2a touitort v 25 coLrone v oos eoiuet A| 2a ooLLou 5
€0 HODOO, 1|0z n gooooioo ) 83 L0110 18 1| 86 oo 1| 83 L0l 1] 80 L0 (L 1
4Z LILLOL - &) 0L N o000l @ - 1 01000000 2 gz 5 jooLOL @10oc omir e 5 ooLkiewe &) ov goooeole @) 00 ocogoook @ | o owpooRL @ 03 oopgnoLl @
6L J L00LL 4| Dz 0oL 1oL 2140 N LILOSOO0 i n 0I00OLI0 & B2 5 otLowL 2 W@ Lol 2| 48 Lo a| 28 oo 2| 48 witilo 2| 98 Lo ]
Sz wLei < 8 N D0LhO00 < 39 oLLloLle <) € aied  <| 3@ oot < | 38 oo <[ 38 oiitolr <
¥ 00LOOL " =|E£L 71 LwWoOW00 =] 062 N 0bpOOLOD - 3L oL LI =] GE lOLLLLOO =] Q8 tOLLLLoL =| o wuie =l am oo =
£z 1ooot > ol pODOMOD > 20 00b108 | oF ooLwoie  >| 98 ocobutbor  »| 08 eoLLLO0 > 08 ooiito >f 9@ ooLiwor >
ELE N1 {8 LDLLL ‘i@ 7 LeLoLle e N 000000 | wE 0 OLDHIE " 35 OLLLAO LD f] BB LLOLLL OO )| 88 woewim | e oo fhoea oLt :
30 dJ Ll sz Loloy ij8a 0 LoieLlo 80 N~ 000 kOO OO e S ool : ¥L_OLDLiL 1O il ve QLoLLLoL i ove qonLm s love 01030 (P vA ool
XIH AHYNIS XAH AWYNIG X34 8vERILD XaH aveezLd ¥IH  AdONIS XIH AuvNIE X3H  AdYNIE XIH  AuwNIE X3IH AHVNIE X3H AHVNIE X3H  AUYNIS
AHYNIE AbvNIg :
H3LLISTIAL 200OSNYHL ! 1198% 1o8% nasv sy
Loonve v1va 013 218103535 aoa3 ) lias Ligd a1a0a3 AlIgvd a0 ALIEYY NIAZ Lae Lae

> : . , SNOILYIINNWWOD VIVA d40d LIVHD 300D TVSHIAINDR



