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MODEL 230A
SECTION |
GENERAL INFORMATION

1-1 INTRODUCTION

This operating manual contains general information regarding the
installation and operation of the SAGE Model 930A Communications Test Set.
Figure 1-1 shows the instrument and optional accessories available.

1-2 SPECIFICATIONS

The instrument specifications are listed in Table 1-1. These specifications
are the performance standards or limits against which the instrument is
tested. Options for the insirument have separate specifications which are
provided on supplementary specification sheets.

1-3 DESCRIPTION

The Model 930A Communications Test Set combines the functions of a

Transmission impairment Set, a Return Loss Measurement Set, Dial Pulse,

- Touch Teone (DTMF) and Multi-Frequency (MF) Sender, and Talk Battery supply

‘into one lightweight package. Hardware and software options allow the user
to greatly increase the capabilities of the 930A. These options include:

OP, DTMF, MF Receiver/Analyzer with Trunk Simulaticn
SF Supervision

P/AR Receiver/Transmitter

3-Level Impulse Noise

RS-232C Hemote Control/Printer Interface

DS-1 PCM Transmit/Receive (Single or Dual-Direction)
with D4/Superframe, Extended Superframe and SLC-96 Capability
Type 105 ROTL/interrogator/Responder (52A Format)
Ring Generator/REN-3 Load

LTTP/STTP Interface (#1/1A ESS Switch)

FXO/FXS Supervision

Phase/Amplitude Jitter and Hits Measurement
Non-Linear Distortion Measurement

Envelope Delay Distortion Measurement

DS-0/DS-1 Bit Error Rate Testing

Enhanced 911 PSAP Simulation

1-1
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MODEL 930A

The Model 930A performs the three basic functions required of a DEMARC

test set in today's environment. These are: Transmission Measurements, -
Signaling and Supervision, and T-1 PCM Drop/Insert {opticnal} testing.

The Mode!l 930A has been designed to access and perform tests on the
following types of circuits:

Equal Access (Feature Group D)

Centralized Automatic Message Accounting (CAMA)

Traffic Service Position System (TSPS)

Toli

International Direct Distance Dialing (IDDD)

Data

PBX

Private Line Automatic Ringdown (PLAR)

Manual Ringdown (MRD)

Foreign Exchange Office and Station ends (FXO/FXS) {optional)
DS-1 PCM Single Direction D4 Superframe and ESF (optional)

DS-1 PCM Dual-Direction Drop/insert D4 Superframe and ESF
(optional)

The Model 930A can simulate the telephone company central office or the e

terminating end of the circuit (Customer Provided Equipment, an Inter-LATA
carrier, DEMARC, or Point of Presence).

Section V of this manual describes the operation of the Options
yvou may have purchased for the 930A.

The transmission measurements which the 930A can make are:

1. lLevel and Frequency
2. Noeise (C-MSG, C-Notch, 3 kHz Flat and Signal-to-Noise)
3. Noise-to-Ground
4. Noise with Tone
5. Return Loss (2-Wire and 4-Wire)
6. DC Voltage and Current
7. P/AR (Option 830A-06)
8. 3-Level Impulse Noise & Hits (Optlion 930A-07 & -18)
9. Phase/Amplitude Jitter {Option 930A-18)
10. 4-Tone Intermodulation Distortion {Option 930A-20)
11. Envelope Delay Distortion (Option 930A-19)

1-2
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MODEL 830A

N The signaling and supervision simulation capabilities of the Model 930A are:

10.
11.
12.
13.

CoeNS AN

2- and 4-wire Loop Start (Normal and Reverse)
Ground Start (Normal and Reverse)

E&M signaling Types [, I, I, IV and V

Wink Start

Multi-Wink/Multi-Stage (Feature Group D, TSPS, etc.)
Delay Dial

SX supervision

- DP, DTMF, and MF signaling sender

DP, DTMF, and MF Receiver/Analyzer {Option 83C0A-01)
SF supervision {Option 930A-02)

T1 (Robbed Bit signaling) (Option 930A-08E or -09E)
FXO/FXS supervision on PCM trunks (Option 930A-25)
Enhanced 911 PSAP Simulation {Option 930A-37)

The Mode! 930A can also establish the talk path condition for transmission
testing and has the ability to hold circuits for testing.

The Tt facility testing capabilities of the 230A are:

1.

»w

o o

Send and Receive patterns for DS-0/DS-1 Bit Error Rate
Testing {Option G30A-22)

Count Slips, BPVs, Frame Errors and Losses, CRC Errors
(Option 930A-08E or -09E)

Provide detailed error history (Option 930A-22)
Measure T1 voltage at the DSX

(Option 930A-08E or -0SE)

A, B, C & D Bit Timing (Option 930A-08E or -09E)

Test Automatic Protection Switches (APS)

(Option 930A-22)

Emulate CSU on a T1 facility (Option 930A-44)

1-3
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MODEL 93CA

MODEL 930A AND ACCESSORIES
FIGURE 1-1
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MODEL 830A
1-4 A WORD ABOUT SOFTKEY CONTROLLED TEST SETS
As you can see from glancing at Figure 1-1, the 930A front panel has push-
buttons for everything. With all microprocessor controlled equipmenti, you
have the advantage of placing a ot of functions into one compact package.
You have 1o get used t¢ using a single front panel to operate what, in the old
days, was four or more separats instruments. In order to accomplish this
feat, and still have a reasonably sized instrument, a bit of ingenuity is
required. Most manufacturers, SAGE included, bave chosen to use the
"softkey" approach.

What this means is that the four unlabeled keys, dirsctly below the
display, and to the right of the arrow keys, change their definition with each
new display. The display above the key at any particular time defines
that key's function at that instant.

In the 930A, every attempt has been made to have the unit operate in a
fogical manner. For example, when you turn on the 930A, the first thing it
does is power-up to the last trunk type you selected. It wants to give you the
opportunity to change to another trunk type. Since the 930A operates on so
many different trunk types and it can simulate either the office or
subscriber ends of each type, this is a valid question. Also, the 930A sets
many of its defaults, such as Transmission Level Points (TLP), depending on
the trunk type you select.

The layout of the front pane! is intended to be logical so the major functions
(Trunk Type, Dial/Ring, etc.) are grouped separately from the Numeric Keypad
and the Special Function keys. Once the desired function key has been pressed
and the LED beside it lights, contro! within that function passes to the arrow
keys and softkeys under the display.

If you keep this in mind, learning and using the 8930A will be a bit easier.
Just in case, there is a front panel HELP key which provides step-by-step
prompts for operating each function {except the OPTION MENU Function key).
The display will have a flashing cursor over the currently selected parameter
for each step. If you want that particular choice, press the softkey under it.
If you do not want it, press the softkey under the choice you do want. The
screen will advance to the next item for you to select, and so on, until the
function has been set up. The display will then return to the function's main
screen.

1-5
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MODEL 930A

1-5 ACCESSORIES AVAILABLE

The following accessories are available:

1.

2.

10.

11,

12.

13.

14,

80 Column Dot Matrix Printer and Cable,

SAGE P/N 9400-0001-01

Test Cord, bantam male to bantam male, 96 inches
SAGE P/N 9400-0002-01

Adapter , 310 male to bantam female,

SAGE P/N 9400-0003-01

Test Cord, 310 male to 310 male, 60 inches
SAGE P/N 98400-0004-01

Test Cord, 310 male to alligator clip, 60 inches
SAGE P/N 9400-0005-01

Test Cord, 310 male to bantam male, 96 inches
SAGE P/N 2400-0006-01

Test Cord, 310 male to RJ-11, 96 inches
SAGE P/N 9400-0008-01

Test Cord, 310 male to DEMARC Clip, 96 inches
SAGE P/N 9400-0009-01

Standard 19-inch rack mounting kit,

SAGE P/N 9400-1001-01

Standard 23-inch rack mounting kit,

SAGE P/N 9400-1002-01

Padded Viny! Carrying Case,

SAGE P/N 9400-1003-01

Industrial Grade Shipping Case,

SAGE P/N 9400-1004-01

Front Panel Cover,

SAGE P/N 9400-1005-01

Calibration Kit

SAGE P/N 9400-0012-01

1-6 WARRANTY

Warranty information is listed on the inside of the front cover.

1-8

www.valuetronics.com



MODEL 930A

TABLE 1-1 Specifications

LEVEL/FREQUENCY

TRANSMITTER

Frequency Range:
Resolution:
Accuracy:

Qutput Steps:
Frequency Sweep:

Level Range:
Resolution:
Accuracy:
Flatness:

Distortion:
RECEIVER

Frequency Range:
Resolution:
Accuracy:

Level Range:
Resolution:
Accuracy:

NOISE MEASUREMENTS
Input;

Weighting Filters:
Notch Filter:

Range:

Resolution:
Accuraocy:

www.valuetronics.com

20 Hz to 5000 Hz, 20Hz to 300KHz
1Hz
1.0 Hz
1 Mz, 10 Hz, 100 Hz, or 1000 Hz steps
Single or Continucus with selectable
bounds, level and step size.
- 60 dBm to + 12 dBm
0.1 dB
0.1 dB @ 1004 Hz {0 to -19 dBm),
0.2 dB (200 Hz to 5 kHz
referenced to level at 1 KHz)
- 70 dB @ 1004 Hz, 0 dBm

20 Hz to 5000 Hz, 20Hz to 300KHz
1 Hz
1.0 Hz
-B0 dBmto + 12 dBm
0.1 dB
0.1 dB @ 1004 Hz {0 to -19 dBm),
0.2 dB @ 200 Hz io 5 khz

Balanced or Noise-to-Ground
C-MSG, C-NOTCH,3 KHz Flat15K,PROG,50K
1010 Hz (995 Hz to 1025 Hz Notch);
> 60 dB Notch depth
10 dBrn to 100 dBrn (Balanced)
50 dBrn to 130 dBrn {Noise-to-Ground)
1.0 dB
0.5 dB
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MODEL 830A

TABLE 1-1 Specifications (con't)

SIGNAL-TO-NOISE MEASUREMENT

Level Range:
Noise Range:
S/N Range:
Accuracy:
Resolution:

RETURN LOSS MEASUREMENT
Modes:

Transmitied Signal:

2-WIRE RETURN LOSS

Transmitter Level:
Receiver Range:

Resolution:

Accuracy:

Internal Hybrid impedance:

4-WIRE RETURN LOSS

Impedance:
Transhybrid LLoss Compensation:
Transmitter Level:

Receiver Range:
Resolution:
Accuracy:

www.valuetronics.com

-50 dBm to +10 dBm
10 dBrn to 90 dBrn
10 dB to 50 dB

0.5 dB
1.0 dB

ERL, SRL-Low, SRL-High or Sinewave
{OSCillator mode)

Meeis the specifications of Bell
Publication 41009 (Tables D, E and F,
page 13) and IEEE Standard 743-1984

-10 dBm0O
0 dB to 40 dB
1.0 dB
0.5 dB
800 or 800 Ohms 0.1% in series
with 2,16 uF 1%

150, 600, 200, or 1200 Ohms
-~ 30 dB to + 30 dB
- 10 dBmO
In OSCillator mode the level
is 0 dBm relative to the TLP
-10 dB to 50 dB
1.0 dB

0.5 dB
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MODEL 930A
TABLE 1-1 Specifications {con't)

SUPERVISORY SIGNALING

WINK TIMING

Resolution: 5 msecs.

Accuracy: 5 msecs.

Wink Fail Event: Fails for wink period >800 msecs.
Off-Hook Fail Event: Fails for Off-Hook pericd <600 msecs.

E/M SUPERVISION

Types: [, H, I, 1V, V
Battery: - 48 VDC current limited to 200 mA
Thrashold Voltages:
E Lead M Lead
On-hook < -16 V. >-16 'V,
Off-hook >-16 V. <~ 16 V.

LOOP SUPERVISION
Types:

Battery:

MF AND DTMF SENDER
Freguency Accuracy:

Adjustment Range:

Level:

Level Adjustment Range:

www.valuetronics.com

2- and 4-wire Loop Start, Ground Start,
l.oop Reverse Battery, and SX supervision.
- 48 VDC series limited to 120 mA

0.1% of Bell Standard Frequencies
Tone Frequencies adjustable in 0.1%
steps t0o  10% of standard Bell
frequencies for Margin Testin.
Automatically adjusted to -7 dBmo0
Tone level adjustable in (.1 dB steps
from - 60.0 dBm to + 6.0 dBm
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MODEL 930A

TABLE 1-1 Specifications (con't)

Resolution:
Accuracy:
Timing:

Timing Adjustment Range:

Resolutian:
Accuracy:

DIAL PULSE SENDER
PPS

Range:
Resoclution:
Accuracy:

% BREAK

Range:
Resolution:
Accuracy:

INTERDIGIT TIMING

Range:
Resolution:
Accuracy:

www.valuetronics.com

0.1 dB

0.2 dB
MF: 70 ms Tone On and Tone Off

( KP is 100 mS Tone On )

DTMF: 50 ms Tone On and Tone Off
Tone On and Tone Off times
adjustable in 1 ms steps from
13 msecs. {0 267 msecs.
1 msecs.

1.0 msecs.

2 to 50 PPS
0.1 PPS
1.0% at 10 PPS

5 to 85%
0.1%

1.0% for 25% 1o 75% BRK @ 10 PPS

40 to 990 msecs.
10 msecs.
5 msecs.
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MODEL 930A

TABLE 1-1 Specifications (con't)

GENERAL

impedances:

Maximum DC Blocking:
Audio Bandwidth:
Audio Volume:

L ongitudinal Balance:
Receiver Return Loss:

Display:

AC Power Supply:

Operating Temperature:

Storage Temperature:
Dimensions:
Weight:

OPTIONS

150, 600, 900, 1200 Ohms and
> 50 KOhms Bridging
160 VDC
3.0dB 300 Hz to 3.0 kHz
Adjustable by front panel control
g0 dB at 60 Hz
> 30 dB 200 Hz to 5§ kHz { 600, 900,
1200 Ohms )
> 30 dB 800 Hz to 5 kHz ( 150 Ohms )
40 character vacuum fluorescent plus
4 LED's for ON/OFF-hook status
115 VAC 10%, 60 Hz
0°C to 50°C
- 40°C to 70°C
579" H. x 14.33" W. x 14.25" D
16 to 18 Ibs. depending upon options

MF/DTMF/OP RECEIVER AND ANALYZER (OPTION 930A-01)

MF AND DTMF

Input Level Range:
Accuracy:
Resolution:

Input Frequency Range:

Accuracy:
Resolution:

Input Tone ON/OFF Range:

Accuracy:
Resclution:

www.valuetronics.com

-25 dBm to 0 dBm
0.2 dB
0.1 dB

10% of AT&T standard frequencies
for MF and DTMF tones

0.1%
1 Hz

35 msecs. to 250 msecs. Tone ON

35 msecs. to 250 msecs. Tone OFF
5 msecs.

1 msecs.
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MODEL 930A
TABLE 1-1 Specifications (con't)

DIAL PULSE (DP) RECEIVER AND ANALYZER (OPTION 930A-01)

PPS Rangs: 5 PPS to 30 PPS

Accuracy: 2% @ 10 PPS

Resolution; 0.1 PPS

% Break: 10% to 80%

Accuracy: 2% (25% to 75% break at 10 PPS)
Resolution: 0.1%

Interdigit Timing Range: 50 msscs. to 990 msecs,
Accuracy: 5 msecs.

Resolution: 1 msec.

SF SUPERVISION (OPTION $30A-02)

SF Oscillator: 2604 Hz 1.0 Hz
Send Level: -36 dBmO On-hook, -13 dBm0 pulse
Receiver Sensitivity: -42 dBmO

PEAK TO AVERAGE RATIO (P/AR) (OPTION 930A-06)

Transmit Level Range: 0 dBm to -40 dBm
Resolution: 0.1 dB

Receive Level Range: -40 dBm o +12 dBm
Resolution: 0.1 dB _

P/AR Measurement Range: 0 tc 120 P/AR units
Resolution: 1 P/AR unit
Accuracy: 1 P/AR unit

3-LEVEL IMPULSE NOISE (OPTION 930A-07)

Weighting Filter: C-Notch,C-Msg,15K,PROG,50KB
Threshold Range: 30 dBrnC to 106 dBrnC

Accuracy: 1.0 dB

Threshold Spread: 2, 4, 6, or 8 dB steps

Timer: 1 min. to 99 mins. or continuous
Counter Capacity: 0 to 8999 for LO, MD and HI.
Measurements Range: 7 to 99 measurements per second

1-12
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MODEL 930A

TABLE 1-1 Specifications {con't)

DS-1 PCM DROP/INSERT OPTIONS (OPTIONS 930A-08E AND -09E)

Format:
DS-1input Frequency:
Jitter Tolerance:

Channel Numbering Sequence:

Signaling Mode:
Framing Format:

Selection:
fnput Mode:

Input Level;

input Level Measurement:

DS-1 Output:

Frequency Skew:

Cutput Pulse Level:
Qutput Imbalance:

Channel Selection:

PCM Supervision Displays:

www.valuetronics.com

DS-1 AMI or B8ZS Line Code

1.544 Mbps 15 kbps

Exceeds Bell Pub 43802 Requirements
D1D, D2, D3/D4/D5

NORM (Robbed Bit) or CCIS

D4 Superframe, Extended Superframe

or SLC-96

Automatic or manual selection of frame
format-D4/SF or ESF

Terminated: 100 Chms nominal
Bridging: >1000 Ohms

200 mV to 6.0 V. base-to-peak

200 mV 10 6.0 V. 50 mV base-to-peak
or -23 dBdsx to +3 dBdsx 1 dB

1.544 Mbps 40 bps {Stratum 4) in
INTERNAL Clock mode. Output rate equal to
input rate in LOOP-TIMED mode

Qutput frequency can be shifted by 100 bps
in INTERNAL Clock mode to verify far-end
loop-timed status

3.0 V. nominal base-to-peak into

100 Ohms resistive load

Positive and Negative pulses are within
0.2 V. base-to-peak

Any one of 24 selectable from keypad

40 character vacuum fluarescent display
shows A and B bit signaling states for

all 24 channels (Menu Option #20) simul-
taneously. In ESF mode A, B, C and D bits
are displayed. 4 LED's show status of
ON/OFF-hook supervision of selected time
slot
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MODEL 930A

TABLE 1-1 Specifications (con't)

Operating Modes:

Pattern Simulation:

Frame Loss Criteria:

Error Displays:
Alarms:
Alarm Displays:

PCM CHANNEL ENCODER

Analog Tone Generation:
Tone Level:

Frequency Response:
Basic Accuracy:

www.valuetronics.com

TERMINATE: selected channel is connected
to channei generator and receiver. Other 23
channels send IDLE code (7F)

MONITOR: monitor selected channel in one
or both directions. All 24 channels pass
through unchanged. Framing is regenerated.
DROP&INSERT: dual-direction only. Selected
channel dropped out for testing. Other 23
channels pass through unchanged. (Option
930A-09E)

Idle Code (7F), Received PCM

Optional patterns require Option 930A-22
Bit Error Rate testing

Loss of frame occurs when 2 out of 4 F,
bits are in error for Superframe and
SLC-96. Loss of frame for ESF occurs when
2 out of 4 FPS bits are in error

Detects and counts Frame Errors, Bipolar
Violations, Frame Slips and CRC Errors
(ESF Only). _

Sends Blue Alarm (All Ones) or Yellow
Alarm (ALL Bit#2=0) on Superframe and
sent on Facility data Link for ESF

Detects and displays Frame lLoss, Carrier
Loss, Excess 0's, Yellow and Blue Alarm.

20 Hz to 3904 Hz selectable in 1.0 Hz
steps from keypad
+3.0 dBm to -50.0 dBm in 0.1 dB steps
selectable from keypad

0.1 dB (20 Hz to 3904 Hz)

Accuracy Level
0.1 dB +3.0 dBm0 to -30 dBmo0
0.2dB -30 dBm0 to -40 dBmo

0.5dB -40 dBmO to -50 dBmC
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MODEL 930A

TABLE 1-1 Specifications (con’t)

Supervision:

Signaling:
PCM CHANNEL DECODER

Recovered Analog Tones:
Recovered Level;

Hasic Accuracy:

Frequency Response:

Supervision:

Signal to Total Distortion:

Gain Tracking Error:

Intrinsic Noise:

www.valuetronics.com

NORMAL (E&M), USER DEFINED states of

A and B bits (C and D bits in ESF). FXO/FXS
simulation (Option 930A-25)

MF, DTMF and DP

20 Hz t0 3804 Hz 1 Hz
+3.0 dBm to -40.0 dBm (Average and BMS)

0.1 dB with Digital Milliwatt
Accuracy Input Level

0.1 dB +3.0 dBm0 to -30 dBm)
0.2 dB -30 dBm0 to -40 dBm0O
0.5 dB -40 dBm0 to -50 dBm0

0.1 dB @ 204 Hz to 3904 Hz with
0 dBm applied.
On-hook and Off-hook supervision are
user definable as any combination of
A, C and B, D bits (i.e., 0, 1, or “don’t
care™). FXO/FXS supervision available
with Option 930A-25

Input 7.5/6 Saning CCIS
0 to -30 dBmO 38 dB 40 dB
-30 to -40 dBmO 36 dB 36 dB
-40 to -50 dBmO 32 dB 32 dB
Input Max, Deviation
+3.0 10 ~-30 dBm0 0.1 dB
-30 to -40 dBmoO 0.2 dB
-40 to -50 dBm{ 0.5dB

10 dBrnC (with Idle Code received)
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MODEL 930A

TABLE 1-1 Specifications (con't)

PHASE/AMPLITUDE JITTER AND HITS (OPTION 930A-18)

Phase and Amplitude Jitter Measurement

Received Holding Tone Level:

Holding Tone Frequency F?ange:
Phase Jitter Measurement:

Accuracy:

Amplitude Jitter Measurement;
Accuracy:

Weighting Filter Bandpass:

Transients (Hits) Measurements

Phase Hits:

Gain Hits:
Dropouts:

Guard Interval:
Timer:

Count Rate:
Counter Capacity:

+10 dBm to -40 dBm (Metallic)
0.0 dBm to -40 dBm (PCM)
990 Hz to 1030 Hz

0.0°to 30.0° peak-to-peak

5%, 0.2°
0.0% to 30.0% peak
5%, 0.2%

4 Hz to 300 Mz, and 20 Hz to 300 Mz

5%to 50° peak in 19 steps

1to 10 dB in 1 dB steps
Tone level drops below 12 dB 1 dB
Per IEEE STD. 743-1984 Figs. 6 and 7
Same as Impulse Noise
Same as Impulse Noise
Same as impulse Noise

Option 930A-18 requires that Option 930A-07 {Impulse Noise) be
installed as well. The Impulse Noise counts are interlocked with the
transient measurements in accordance with |IEEE specifications.

ENVELOPE DELAY DISTORTION MEASUREMENT (OPTION 930A-19)

Modes:
Transmitter:

3504 Hz 2 Hz
Carrier Level:

Flatness:

www.valuetronics.com

SEND and REPEAT (Master and Slave)

50% AM signal at modulation frequency
of 83, HzCarrier Frequency:304 Hz to

0.0 dBm to -40 dBm (Metallic)

0.0 dBm to -40 dBm (PCM)
0.2 dB (304 to 3504 Hz)
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MODEL 930A

TABLE 1-1 Specifications (con’t)

Receiver Input Level:

Distortion Measurement Range:

Accuracy:

+10 dBm to -40 dBm (Metallic)
0.0 dBm to -40 dBm {PCM)
+8000, -3000 seconds

10 s 604 Hz to 3504 Hz

30 s 304 Hz to 603 Hz

INTERMODULATION DISTORTION (OPTION 930A-20} "

Transmitter Spectrum:

HMarmonic Distortion:
Transmitter Level Range:

Accuracy:

Receiver Input Level:
Distortion Products:
Distortion Range:

Resolution:
Accuracy:

Signal-to-Noise Test:

*

Four equat level tones (857, 863, 1372
and 1388 Hz)
>35 dB below tone level
0 dBm to -40 dBm RMS (Metallic)
-6 dBm to -40 dBm RMS (PCM)
1 dB

0 dBm to -40 dBm RMS (Metallic)
-6 dBm to -40 dBm RMS (PCM)
2nd Order centered at 520 and 2240 Hz
3rd Order centered at 1900 Hz
10 dB to 70 dB below signal-2nd Order
10 dB to 70 dB below signal-3rd Order
1dB

1dB

Removes Low Tone pair and increases
level of remaining tone pair by 3 dB.

Licensed under Mekimian Lahorateries, inc. Patent Mo, 3, 862, 380

www.valuetronics.com
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MODEL 930A

TABLE 1-1 Speciffca'tions {con't)

DS-0/DS-1 BIT ERROR RATE TESTING (OPTION 930A-22)

DS-1 BERT SPECIFICATIONS

Input:
Qutput:
Framing:

Test Patterns:

Stress Patterns:

User-Defined Patterns:

Loop-back Codes:

Error Injection:

www.valuetronics.com

See Option 930A-08E/0S8E specifications
Ses Option 930A-08E/Q9E specifications
Patterns may be framed (D4 or ESF)

or unframed

Pseudo-random bit sequences (PRBS) of
the following lengths may be sent and
received:

29.1 (511)

2114 (2047)
2154

220_+

QRSS(220—1 with 14 zero suppression)
2231

3 in 24 bits (100010001000000000000000)
1 .7 bits (10000000)
1 :1 bits (1010)
All 1's
55 OCTETS (440 bit pattern for Multiplexer
Testing)
User may input any bit sequence length
from 1 to 24 bits (even numbers from 18 to 24).
Pattern will continuously repeat
Send and Receive CSU loop codes:

Loop-Up= 10000 continuous for

8 seconds

Loop-Down= 100 continuous
Other Loop codes can be sent and received
by editing the above patterns
inject single logic errors, bipolar
violations, frame errors (D4 mode) or
CRC errors (ESF mode)
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MODEL 930A

TABLE 1-1 Specifications (con't)

DS-1 BERT SPECIFICATIONS (Continued)

PRBS Receiver Sync:

Pattern Sync:

Measurements:

Test Length:
Timed Test Length:

128 consecutive error-free bits must be
received to achieve synchronization. BER
of greater than 10 for 320 milliseconds
causes sync loss and resync attempt

386 consecutive bits with less than 102
error rate must be received to achieve

pattern sync. BER of greater than 10-2 for

2 milliseconds causes sync loss and resync
attempt

Measures and displays:

Bit (Logic) Errors, Bit Error Rate, Bit Slips,
Bipclar Violations (BPV), Frame Errors, Frame
! osses, Frame Slips, CRC Errors (ESF mode),
Errored Seconds, % Errored Seconds, Error
Free Seconds, % Error Free Seconds, Severely
Errored Seconds, % Severely Errored Seconds,
Failed Seconds, % Failed Seconds, Unavailable
Seconds, % Unavailable Seconds, % Availability,
No PCM, Test Length, Clock Time/Date,
Elapsed Time

Timed or continucus

15 minutes, 1 hour or 24 Hours

DS-0 BERT SPECIFICATIONS

56 kBps Mode:

64 kBps Mode:

Test Patterns:

www.valuetronics.com

Selected when 930A is in Option 56.

Least significant bit of channel under {est is
always set to 1.

Selected when 930A is in Option 56

Requires change ta CCIS Signalling
Pseudo-random bit sequences (PRBS) of

the following lengths may be sent and

received:
29-1 {511)
211-1 {2047)
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Stress Patterns:

User-Defined Patterns:

Loop-Back Codes:

Error Counters:

Measurements:

Error injection:

MODEL 930A
1 : 7 bits (10000000)
1 : 1 bits (1010)
Al 1's
USER
User may input any bit sequence ength
from 1 to 8 bits
Pattern will continuously repeat
Send and Receive CSU/DSU/QCU loop codes
in 56 kBps mode. LSB of selected channel
byte is always set to 0. Cannot be used with
switched 56 kBps channels using robbed bit
signaling.
All DS-1 errors (i.e., BPV errors, frame errors,
CRC errors, Slips, etc.) are recorded for the
entire DS-1
Bit Errors and Bit Errcr Rate are calculated on
the received DS-0 channe! selected. CCITT
G.821 Error statistics are based on the bit errors
of the selected DS-0 channel received
Bit Errors, Bit Error Rate, No Sync, Error Free
Seconds, % Error Free Seconds, Errored
Seconds, % Errored Seconds, Severely Errored
Seconds, % Severely Errored Seconds, Failed
Seconds, % Failed Seconds, Available Seconds,
% Available Seconds, Unavailable Seconds, %
Unavailable Seconds and Elapsed Test Time
Inject single bit errors

APS TEST SPECIFICATIONS (MENU OPTION 47)

Error Injection:

APS Test:

Fixed Error Rates:

www.valuetronics.com

Injects controlled rate of BPV errors for specific
time to test Automatic Protection Switches or
enables user to send a fixed rate of BPVs

injects 0.9X10-2 BPVs for 20 seconds then
1.1X10-3 BPVs for 20 seconds and finally

0.9X10-¢ BPVs for 20 seconds

0.8X10-3, 1.0X10-3, or 1.1X10-2 BPVs
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SECTION 1
INSTALLATION

2-1 INTRODUCTION

This section provides information regarding initial inspection and damage
claims, preparation for operation, power requirements, storage and shipment.
Also provided is a physica!l description of the Model 930A.

2-2 INITIAL INSPECTION

When the instrument arrives, inspect the shipping container for visible signs
of stress ar damage. If the shipping container, or packaging material, is
damaged, notify the carrier, as well as SAGE, immediately. Retain the
materials until the contents have been checked mechanically and elsctrically.
The contents of the shipment should be: One Model 930A, one copy of the
Operating Manual, and one AC power cord. Accessories may, or may not, be
shipped in the same container as the Model 930A, depending upon their size.
Check the shipping invoice carefully against the contents received.

2-3 PREPARATION FOR USE
CAUTION

This instrument is designed to operate on
115 VAC, 80 Hz power. Connection to a
power scurce other than this will cause
damage to the Model 930A. Consult the
factory for optional power sources.

Connect the Model 930A to any standard 3-conductor outlet of 115 VAC, 60
Hz using the power cord supplied with the unit. The 3-wire power cord
supplied with the unit grounds the instrument.

WARNING

Do not interrupt the protective (ground)
conductor (inside or outside the instru-
ment), or disconnect the protective earth
terminal, as this can make the instrument
an electrical shock hazard.

2-1
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SAGE INSTRUMENTS MODEL 930A
FIGURE 2-1
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2-4 OPERATING ENVIRONMENT

- This ingtrument may be cperated in temperatures from 0 Ctob0 C(+32 F
" to + 122 F). The instrument will operate in environments with humidity
from 10 to 90% relative humidity, non-condensing, at +40 C (104 F).

2-8 STORAGE AND SHIPMENT

The instrument may be stored and shipped within the following
environmental limits:

* Temperature -40to +70 C
*  Humidity Up to 90% Relative @ +65 C

if possible, retain the original shipping container and packing materials. If
you should ever have to return your 930A to SAGE, the original packaging will
protect the instrument. In the event that the original container is no tonger
available, the following general instructions should be used for repackaging
the instrument with commercially available materials.

1. Include return address, serial number, returned
material authorization number, and the name of a
technical contact when returning instrument for
service.
2. Use a double-walled carton of at ieast 350 pound
test material. Dimensions must be 21"L.x19.5"W.x14.25"H.
to provide space for shock-absorbing material.
3. Use a 3-4 inch layer of shock absorbing foam material
(do not use "popcorn” foam) on all sides, top, and bottom
of the instrument. Protect the front panel with cardboard.
4. Seal the container securely.
Mark the container FRAGILE to ensure careful handling.
Write the RMA number on the box (Not in the address location).
6. Refer to the instrument model number and serial
number in any correspondence.

o

The instrument warranty will be voided if an instrument is
returned and found to be improperly packaged.
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2-6 PHYSICAL DESCRIPTION

e The SAGE Instruments Mode! 930A shown in Figure 2-1 measures 5.798" H. x

1 14.33" W. x 14.25" D. A convenient carrying handle extends 1.25" fram the
right side of the instrument case. Two smaller carrying handles extend 1.25"
from the front panel of the Model 830A. Four rubber feet extend 0.5" from the
left side of the case. Four large plastic feet extend 1" from the rear panel of
the unit permitting the operator to set the unit on end when performing tests
at the DSX jackfield. The unit normally sits on the four plastic feet which
extend 0.5" from the bottom of the case. For ease of viewing, the Model 830A
is equipped with a pivot brace inside the front feet. This raises the front of
the unit three inches when extended.

The front panel shown in Figure 2-2 measures 5.25" H. x 13.5" W. It contains
37 keys, 11 LED's, a speaker grill, a volume control knob, two carrying
handles, a hook-switch, a 2.25" x 3.25" configurator panel which contains the
input/output connectors, a 40 character alphanumeric Fluorescent Indicator
Panel, and connectors for a headset and Telephone Handset.

The configurator panel is located in the lower right side of the front panel as
shown in Figure 2-2. Depending upon which configurator has been ordered, it
will contain some combination of 310 jacks, bantam jacks, 5-way binding
posts, ar a 15 pin subminiature D-type connector. Various configurators are
shown in Figure 2-3.

The "A" configurator is used in units intended for entirely analog operation
and having no T1 PCM options. The Type 310 jacks are for the analog
input/output and are labeled SB/SG (Signal Battery/Signal Ground), E/M (The
E- and M-leads), T/R (Tip and Ring)}, and T1/R1 (Tip1 and Ringl1). The E/M
and SB/SG leads are used for E&M signaling. TR and T1R1 are used by all
4-wire analog trunks. All 2-wire signaling and transmission is done over TR.
The binding posts, below their corresponding 310 jacks, are labeled $G, SB,
E, M, T, R, T1, and R1.

The "A/P" configurator is intended for use in those units which have both
analog and digital (T1 PCM) capability. That is, Option 930A-08E or -0SE has
been installed. The bantam, or tiny telephone, jacks provide digital access
for the PCM trunks. They are labeled PCM1 IN, PCM1 OUT, PCM2 IN, and
PCM2 OUT. The "31Q0 A/P" is the same except all jacks are Type 310.
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The "UNIV" configurator is intended for use with analog/digital trunks and
also has a 15 pin subminiature D-type connector for use with the SAGE Mode!
114A Supplementary Trunk Test Panel Adapter. This would mean that Option
930A-14 has been installed.

The rear panel shown in Figure 2-4 measures 5" x 13.5" and contains the
following:

ON/OFF Switch

Recessed connector for 3-prong power cord
Fuse Holder

Fan Grili

Grounding Lug

25 pin RS-232C D-type connector {optional)
Four plastic feet with soft rubber tips

The ON/OEF switch controls power to the 930A. It is located at the top
center of the rear pane! as shown in Figure 2-4. The AC power connection is
located directly beneath the ON/OFF switch and is intended for use only
with the power cord supplied with the unit.

The fuse holder is spring loaded. To gain access to the fuse, insert a flat
blade screwdriver into the fuse holder slot and make a 1/4 turn counter-
clockwise. The fuse is a 2 Amp Slow-Blow. If a power surge causes the fuse
to fail, be sure to replace it ONLY with a fuse of the same rating, and ONLY
after determining that the condition which caused the failure no longer
exists.

The fan grill allows access for cooling air into the Model 930A. Do not block
the air intake, place it adjacent to a heating duct, or operate the unit
standing on it's rear panel on a thick carpet. Holes drilled in the upper right
side of the rear panel are intended for the exit of warm air. These should not
be blocked; damage to the Model 830A will result.

The rear panel plastic feet support the 930A on a level surface for operator
convenience. DO NOT place an operating 930A con thick carpets, or on
surfaces that are thick with dust, as access to the fan grill may be blocked.

The grounding lug, located at the lower left edge of the rear panel, provides
ready access to the Mode! 930A's case ground for safety purposes.
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The RS-232C connector (Option 930A-10C), when present, is located at the
lower right side of the rear panel. The connector is configured internally as
Data Communication Equipment (DCE). This enables direct connection o Data
Terminal Equipment (DTE) such as terminals or printers. However, connection
to a MODEM {DCE) must be made through a "null modem" adapter cable.

CAUTION

The rear panel is held in place by four screws.
DO NOT REMOVE THEM
Access to the interior of the Model 930A is
provided by removing the top cover.

The top cover of the 930A case is secured by four, 3/8 inch. Phillips-head
- screws. Removing these screws allows the cover 10 be lifted off, giving
access to the interior. Figure 2-5 shows the interior of the Model 930A.

At the rear of the interior is a gold anodized box which contains the power
supply.

WARNING

DO NOT ATTEMPT TO OPEN OR REMOVE THIS BOX
Doing so will expose the user to dangerous voitages.

The power supply is a 115 VAC line switching supply. It is intended for
connection to standard U.8. line outlets and provides -48 V 15 V., and +5 V.
internally. 1f you should need 230 VAC, 50 Hz operation, call SAGE for
instructions on converting the power supply.

There are seven PC Card slots inside the case. Some or all of these will be
filled with cards depending upon aptions installed. The common cards for ali
units include: A CPU card, a Digital Signal Processing (DSP) card, an AC
interface, and a DC interface card {Standard Analog access configuration).
Other card slots are for options such as one or two PCM cards.
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MODEL 930A INTERIOR VIEW
FIGURE 2-5
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You may have occasion to remove a card from the Model 930A. Remove any
attached cables from a card befare attempting to remove the card.

WARNING
DO NOT REMOVE OR INSERT CARDS WHILE POWER IS ON

Cards are removed by means of the extractors built into each card. The small
white plastic handles in each corner of the cards are the extractors. To
remove a card, grasp the extractor handles and pull straight upward in an
even motion.

When reinserting cards, they should enter their slots with an audible and
tactile snap. Be sure that the cards are returned toc the slot they came from
and that all connecting cables to the cards have been correctly restored
hefore applying power. Partially inserted boards will be damaged if power is
applied.

The card edge contacts and the edge ccnnector itself should be free from
dirt, oxidation, or residues of any kind. If they are not, gentle cleaning with a

special contact cleaning solution and a lint-free cloth may be necessary.
Spray-on contact cleaners are availablie at most electronics stores.

2-11

www.valuetronics.com



This page intentionally feft blank.

www.valuetronics.com



SECTION IH
BASIC ANALOG OPERATION

3-1 INTRODUCTION

This section of the manual provides you with information on the operation
of the Model 930A's standard features. The Modei 930A is a general
purpose test set which has been designed to test Equal Access (Feature Group
D), T-1, PBX, Data, Toll, Message, and Private Line trunks. The Model 830A is
particularly well-suited to testing at the DEMARC, or Point of Interface
(POL).

3-2 GETTING THE 930A TO DO WHAT YOU REQUIRE

To begin:
The operation proceeds as follows:

1. Turn unit on,

2. Select Trunk Type, set direction {Office or Customer), set
interface (2W 900 Ohm, 4W 600 Ohm, sic), and sslect
Terminated or Bridged operation, using softkeys.

3. Select desiraed test function such as Dial/Ring, Send Tone,

Measure Noise, or optional function.

. Use HELP and/or softkeys to set-up test functions if required.

5. Use front panel Hookswiich to seize the trunk,
draw dial tone and hold the circuit up during test.

6. Use Numeric Keypad as required tc dial out, etc.

I~

You will find that the 930A retains the Jast setiings you input so that it is
only necessary to set up functions once in most cases.

Familiarize yourself with the locations of the front panel keys and press
them to see what they do in various screens. In particular, see what the
arrow keys and softkeys do. It Is a good idea not o connect the 930A to the
actual trunk under test until after you are familiar with its operation. Start
with a Metallic connection in Analog Mode.

If you have the T-Carrier interface option installed in your 930A, you will
find its operation covered in Section IV of this manual. Be aware that the
930A will sound a PCM audible alarm when in PCM mode and the T1 facility is
not connected. Connect the T1 via a Bantam cord connection or use Option 15
to turn off the audible alarm.
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Remember, the definition of a softkey changes with the display
above it. Pressing a softkey will do one of the following things:

—t

Nothing-The softkey you pressed is not active

Change to another displayed value (i.e., from TERM to BRIDGE)
Move the cursor or highlight over a parameter to be

changed (i.e., pressing softkey under the level in the

SEND TONE menu moves the flashing cursor from

frequency to level so it can be changed).

4. Cause other parts of the display to change as well (i.e.,
changing from 2-wire to 4-wire mode on an analog trunk
causes the 930A to go from Terminated to Bridged

operation if it is not already there).

w o

Data entry on the Model 930A is accomplished in one of three ways: Numeric
entry using the Numeric Keypad;, Menu entry using the Softkeys, or
incremental entry using the Cursor or Arrow Keys.

3-2.1 TURNING ON THE 930A

When first powered up, the 930A will run through a PROM check and then
briefly display the following:

SAGE INSTRUMENTS 930A OK ver. N.NN

“NNN” is the version of software present in the unit. Note the condition of
the eleven LED's on the front panel. if a normal “Warm-Boot” has occurred,
one LED will be Iit or flashing. f an error has been detected by the built-in
self test, all of the LED's wili be lit and the unit will perform a “Cold-
Bootl.” This is an abnormal condition indicating a possible malfunction of the
test set. Turn the 930A off and perform a “Cold-Boot” as described in
Paragraph 3-2.2.
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3-2.2 HOW TO “COLD-BOOT” THE 930A

There are two types of “cold-boots” you can perform on the 930A. One
is a complete “hardware cold-boot” and the other is a “software cold-
boot.” The laiter has been added for the convenience of perscens writing
remote control software and can be found in Option Menu 92.

1. Turn off the 930A

2. Hold down the TRUNK TYPE {(or any other) function key.

3. Keep the function key held down, turn on the 930A but
do not release the function key untll the display
has scrolled all the way across the screen, and the
930A has started its PROM check.

A successful cold-boot will erase any previously stored settings, or test
results, and resiore factory defaults to all menus. The 930A will, after it
completes its PROM test, come up in its default Trunk Type display which is
shown below:

NORMAL LOOP BRIDGE CONTACT 2W 900

NOTE:
If you have purchased your 930A
without an analog interface (T1 only),
then your default Trunk Type is PCM.

if the 930A does not come up 1o the default Trunk Type, then you did not
get a cold-boot. Should you encounter any difficulty, please do not hesitate to
call SAGE Customer Service at (408) 761-1000.
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3-3 FRONT PANEL. CONTROLS, INDICATORS, AND CONNECTORS

The front panel layout with the [ocations of the controls, indicators, and
connectors is shown in Figure 3-1. The descriptions start with the keypad
and finish with the function keys because they take the most explanation.
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3-3.1 HOW TO USE THE NUMERIC KEYPAD

The Numeric Keypad consists of the sixteen white keys located directly
beneath the left hand corner of the display as shown in Figure 3-1 and in the
enlarged diagram below. It is exactly the same as a telephone touch pad.

SEREDREDREY
) ) o ()
SERCERERNEN
) CJ G L2

When entering numerical data such as Tone Frequency or Level, you will
generally be prompted by a flashing cursor as tfo the digit location and
number of digits expected by the 930A. Once the correct numerical values
have been selected, you press either the ENTER key (See Section 3-3.2.5) or
any of the softkeys. Any leading blanks (digits expected but not entered) are
treated as zeros. The sign of a number, such as tone level, may be changed by
pressing the +/- key before you press ENTER.

AS LONG AS THE CURSOR IS DISPLAYED, NUMERICAL INPUT IS
EXPECTED. The 930A will accept numeric data, or the +/- (change sign key),
in this mode. input may be terminated by pressing the ENT key, any sofikey,
or any function key. The following example shows you how to use the Numeric
Keypad.

EXAMPLE:

Press the SEND TONE function key. The most recent
selection used will be displayed. A flashing cursor
appears over the last digit of the frequency displayed.
To change the frequency value, enter the desired
number using the numeric keypad and then press the
ENTER key. The new value will be displayed. Until
the ENTER key is pressed, the digits may be changed
and overwritten without affecting the tone being
sent. The number displayed is only accepted when the
ENTER key is pressed.
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3-3.2 HOW TO USE THE SPECIAL FUNCTION KEYS

The six light gray keys, located to the right of the Numeric Keypad, are the
Special Function keys. The keys, and a brief description of their functions,
follows in subsections 3-3.2.1 o 3-3.2.6.

To Store a Test Set-Up, Menu Option, or Function in Memory:

i. Press the key labeled STO (Store).

2. Enter the number {01 fo 39) of the memory location
in which the “program” is to be siorsd.

3. Press the key labeled ENT (Enter) {o complete storage
exactly as you would do on a calculator.

3-6
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3-3.2.1 HOW TO STORE SETTINGS AND TEST SET-UPS

The STORE key is used to siore a particular test set-up, outpulse sequence,
digit string, or any Option Menu such as DIGIT RECEIVER, into one of the
forty register locations (01 to 39). This is done by pressing the STOQ key,
entering the iwo-digit number corresponding to the register location desired,
and then pressing the ENTER key.

The 930A will retain what you have stored in its memory until the lithium
battery on it's CPU runs down, or you overwrite that memory location with a
new program, or you do a cold-boot which erases all memories.

The following display appears after the STO key is pressed:

STORE TEST # NN [ 99 TO ESC ]

* NN ” in the display is the number of the storage location.

3-3.2.2 DETAILS OF THE STORE FEATURE

it is a good idea to use consecutive storage locations for related test set-
ups. The Model 930A automasatically increments the storage location after
gach entry. Press STO and ENT to store in consecutive memories.

Storing something new in a memory location automatically replaces the
previous contents. A general description of the stored parameters for various
test situations follows:

in Trunk Type: All of the trunk type parameters listed on the display are
saved exactly as they are shown. For PCM frunks this includes the
undisplayed parameters set in the submenu.

in Dial/Ring: The displayed digits, the outpulsing mode (MF, DTMF, or
DP), AND ANY MODIFICATIONS made in Modify Send Digits {(Option Menu

1) are saved. If a digit string has been stored with modifications, the
outpulsing label (MF, DTMF, or DP) will be preceded by the “»” character.
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In Refurn Loss: Al of the displayed parameters, including signal type,
echo-suppress tone, and transhybrid loss are saved.

In Send Tone: The level, frequency, and Tone On/Tone Off are saved.
In Measure Tone: The relative zero level is saved.

In  Measure Noise: The filter {iype, balanced or noise-to-ground
measuremant, and relative zero are saved.

NOTE: In any measurement function, it is the test set-up (parameters)
which is saved, NOT THE CURRENT MEASUREMENT RESULTS.

To store a set-up from within an Option Menu, EXIT TO THE OPTION
MENU by pressing the OPTION MENU key. All parameters of the menu
selection (whose name and number are displayed) can then be saved using the
STO key. The only exception to this is Modify Dial/Ring (Option Menu 1).
Parameters set in Modify Dial/Ring are considered to be undisplayed
parameters of the Dial/Ring Function and are saved with Dial/Ring.

To recall a Test Set-Up, or Function, from Memory:

1. Press the key labeled RCL (Recall).
2. Enter the two-digit number of the location in memary
where the program is stored.
3. Press the key labeled ENT (Enter) to retrieve the program.
4. Press the key labeled RCL NXT (Recall Next) to recall
the next program sequentially {i.e., Program 03, then 04, &t¢.)
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3-3.2.3 HOW TO RECALL WHAT YOU HAVE STORED

The RECALL key is used fo recall a test set-up or other parameters which
have been stored in a particular register.

Pressing the RCL key will bring up the following display on the Model 930A:

RECALL TEST # NN [ 99 TO ESC ]

Use the numeric keypad to input the number (between 00 and 39) of the
storage location of the desired test set-up. Press ENTER or a softkey to
recall the set-up stored in that location.

To exit without recalling a set-up, input “89” and press ENTER.
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3-3.2.4 EXAMPLE OF STORING AND RECALLING
The following simple example will serve o illusirate the use of the STORE,

RECALL, and RECALL NEXT keys:

EXAMPLE: One way to measure the loss on a line with the 930A is to perform
the following steps:

O Fuek 4 nction key.

Press the R O .

The following 930A display will appear depending upon the
Trunk Type selected.

E&M | TERM SEND-E 4W 600

Set up the Trunk Type to the correct condition (assume that the
previcusly displayed trunk type information is correct for this
example) and store it in register location 1.

Prass the STORE §

Press the DIAL/RING B O 212 function key.

ng

Go off-hook by placing the hookswitch in the OFF-HOOK position
and, using the keypad, enter the telephone number of the local
milliwatt test line. The 930A will dial the number as it is entered.
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An examplie 930A display follows:

408-555-6789 RPT? DTMF TR

Prass the STORE

Maasure

D Tons function key.

Press the Measure Tone

Measure the level being sent when the fone is audible.

A typical 930A display is shown:

1004 Hz -10.2 dBm AVERAGE TR

Siore the Measure Tone Function set-up in register location 3.

Press the STORE ERESH key and then the ENTERRE
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The test has now been performed and the test sequence has
also been stored. The entire test can now be rerun at any time
with only six simpie keystrokes as shown on the next page.

Jo rerun the test sequence in the previous example follow the steps below
(Co OFF-HOOK after step 3).

STEPS PRESS KLY DESCRIPTION
r—

1 RCL

2

3 Recalls Trunk Type Set-Up
4 Recalls Milliwatt Number
5 Places the Cali

6 Calls Up Measure Tone

The dispiayed measurement is the loss on the line. A typical display of
measured tone would appear below:

1004 Mz -10.2 dBm AVERAGE TR
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To use the HELP, ENTER or CLEAR keys:

1. Press the key labeled HELP for step by step instructions of set-
up procedures for any of the function keys except the Option
Menu key. The set-up selections are made using the softkeys
under the dispiay.

. Press the key labeled ENT (Enter) to complete & numeric entry.

. Press the key labeted CLR (Clear) to clear out or initialize a
sequence as in DIAL/RING mode. It does NOT clear numeric
values to zerc. -

W N

3-3.25 HOW TO ENTER AND CLEAR DATA

The Model 930A's ENTER key operates exactly like a calculator. Once the
correct numeric data has been input for a particular test or program, all you
do is press ENT and the data is accepted. in some cases, you cannot advance
to the next operation until you have completed your data entry by pressing
the ENTER key. Pressing ENTER will alsc cause a print out of the current
display if a printer is connected to the 930A in Printer Remote mode.

The CLEAR key is used to clear or initialize sequences and allow new entries
to be made. It is not used to clear a numeric value to zero. This is done by
simply entering a zero. The CLR key is used to clear sequences of variable
length, such as a string of digits to be outpulsed in the DIAL/RING mode.

The only functions which reguire the use of the CLEAR key, and which are
covered in this manual, are Dial/Ring (Section 3-5), Send Digit Sequences

{Section 5-2), Digit Receiver {Section 5-4) and DS-0/DS-1 Errors (Sections
4-2 ).
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3326 HOW TO USE THE HELP KEY

The HELP key is provided to assist you in operating the Model 930A. Any time
vou get stuck, pressing the HELP key provides a series of screens which
genserally lead you, step-by-step, through the function. Remember that when
you press the HELP key, the softkeys are controlling each selection. So, as
each screen appears, you must choose the correct parameter for your test by
pressing the softkey directly under the displayed value, or item, you want.
HELP is available in each function from TRUNK TYPE down to MEASURE
MOISE. HELP is neot available for the individual functions under the OPTION
MENU function key, This is due to the large number of functions under this
key and the limitations on memory.

To use the Hookswitch:

1. The Hookswitch controls whether the 930A is “on-hook” or
“off-hook.” On 2- and 4-wire analog trunks it also engages the
holding coils. (To oulpulse digits, send tones, etc., the 930A

must be off-hook in most cases.)

2. The Supervision LEDs show the status of the Originate and
Terminate ends of the circuit.

* In some Trunk Types and directions (such as Loop Contact), the
930A must be “Off-hook” to send tones and outpulse digits.

3-3.3 USING THE HOOKSWITCH TO SEIZE AND RELEASE TRUNKS
The chrome switch located to the right of the Special Function keys, as

shown in Figure 3-1, is the Hookswiteh. The four LED's above the
Hookswitch are the Supervision Lamps.
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A WORD cuT ERVISION

The Supervision Lamps are labeled “ORIG” and “TERM.” The 930A is the
“Originating” end of the circuit when sending digits. The 930A is the
“Terminating” end when receiving digits. In certain applications it is less
obvious which end is “Originating” and which is “Terminating.” An
example of this might be Foreign Exchange circuits. By convention, then, the
“ORIG” lamp always shows the 93CA status, unless it is receiving digits.

NOTE: If the 930A has been placed in a REMOTE CONTROL mode, the
Hookswitch is inoperative unless STANDBY mode is selected (Section 6-1.1}).

The operation of the Hookswitch on PCM trunks is described in Section V.

341 HOW TO SELECT THE TRUNK TYPE (Metallic [Analog] Trunk Types)

—

. Press the TRUNK TYPE function key

2 Usethe UF/DOWN arrow keys or Softkey 1 to scrofl through
and select the desired trunk type.

3. Press Softkey 4 to select 2-wire of 4-wire operation and the
appropriate impedance (150, 600, 900 or 1200 Ohms)

4 Press Softkey 3 1o select the correst simulation for ihe testing
direction (BATTERY to simulate the Central Office toward the
subscriber loop, CONTACT to simulate the subscriber toward
the Central Office, SEND-M to be the Originate office or SEND-E
to be the Terminate office).

5. Press Softkey 2 to select TERMinated or BRIDGEd operation as

appropriate.

Pressing the TRUNK TYPE key will cause the 930A to display the current
Trunk Type and configuration in use. A typical display is shown below;
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NORMAL LOOP BRIDGE CONTACT 2W 800

o000

When power is first applied to the 930A it will default to the Trunk Type
function.

3-4.2 HOW TO SETUP A TRUNK TYPE

Pressing the TRUNK TYPE function key will produce a display similar to the
example below depending upon the Trunk Type previously selected.

NORMAL LOOP BRIDGE CONTACT 2W 900

Q000

The softkeys have been labeled as SK1 through SK4 in the examples in this
manual, They are blank on the actual 930A front panel.

Suppose that you need to test an E&M type trunk. The operation of the arrow
keys and softkeys necessary to accomplish this is described in the following
example.

3-4.2.1 EXAMPLE: SETTING UP AN E&M TRUNK
We want to terminate a 4-wire E&M Type 1 trunk for this example. Suppose

that the TRUNK TYPE function key has been pressed and we are starting
from the Loop Start trunk displayed on the previous page.
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NORMAL LOOP BRIDGE CONTACT 2W 900

Press either the UP or DOWN Arrow keys, or Softkey 1 (8K1) and page
through the various Trunk Types. Use the UP Arrow key and scroll from Loop
Start through Ground Start and then to E&M. When you get to the E&M trunks,
the display below will appear.

E&M | BRIDGE SEND-M 2W 800

-To change the trunk and impedance, press Softkey 4 (SK4) to page through
the various combinations until you get to 4W 600 Ohm which is the most
common impedance for 4-wire E&M. The display below will appear:

E&M 1 BRIDGE SEND-M 4W 600

Determine whether to send supervision on the M-Lead or the E-lead. Yo
simulate the originating end of the circuit, send on the M-Lead. To
simulate the terminating end, send on the E-Lead. The display below will
appear:
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E&M | BRIDGE SEND-E 4W 600

To terminate the circuit, change from Bridge to Terminate mode by pressing
Softkey 2 which changes the display to:

E&M | TERM SEND-E 4W 600

The 930A is now ready to terminate a 4-wire E&M Type I trunk and send
supervision on the E-lead. The following details apply only to operation of
the 930A front panel keys in the TRUNK TYPE function and only for Analog

trunks.
1. The Numeric Keypad is inaclive.
2. The LEFT/RIGHT Arrow keys are inactive.
3. The UP/DOWN Arrow keys roll through the available frunk types.
4. Softkey 1 is a wheel selscting Trunk Type. it has the same effect

as the UP arrow key.

5. Softkey 2 toggles between Bridge and Terminate.

When Terminated, the 930A simulates one end of a circuit.
In Bridge mode, the 8930A passively monitors the circuit.

6. Softkey 3 is a wheel selecting which end of the circuit the 930A
simulates in the Terminate mode. In Loop or Ground Start this may
be either CONTACT {a telephone or PBX) or BATTERY (Central
Office). In E&M, this may be either Send-E or Send-M, indicating
which lead the 930A is using to send supervision.

7. Softkey 4 is a whaeel selecting 2- or 4-wire circuits and
150, 600, 900, or 1200 Ohm impedances.
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NOTE:

Changing trunk types or changing from 2W to 4W
operation automatically places the 930A in the
BRIDGE mode. In the Bridge mode, the 930A does
not send supervision. The Supervision Lamp marked
“ORIG” shows the end of the circuit which the 930A
would simulate if it were in “TERM” mode.

3-4.3 WHERE TO FIND OPTIONAL TRUNK TYPES

There are several options which can be purchased for the 930A to expand its
capabilities. These include testing T1 (DS$-1 PCM) carrier trunks, trunks
smploying SF supervision, or interfacing directly with the Secondary Trunk
Test Pane! (STTP) used with the No. 1/1A ESS. Pressing the TRUNK TYPE
Function key will disptay the current trunk type. Use the UP/DOWN arrow
keys, or Softkey 1, to page through the available trunk types until the Modse!
930A's display is:

OPTIONAL TYPES: PCM SF STTP

if an option has not been installed on the 930A, and a attempt to select it by
pressing the softkey below occurs, it will cause the Model 230A to flash a
“NOT INSTALLED” message on the display. If any or all of these options
have been purchased, then pressing the softkey located beneath the displayed
optional trunk type will cause it to be selected.
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To select SF Supervision Trunk Type:

. Press the TRUMNK TYPE function key.

Press Softkey 1 or use the UP/DOWN arrow keys to select

the display entitled "OPTIONAL TYPES®.

Press Softkey 3 (under SF) to select SF Supervision.

Press Softkey 4 to select the impedance (usually 4W 600).

Press Softkey 2 to send on Tip/Ring or Tip1/Ringt.

Press Softkey 3 to select either BRIDGE or TERMinate operation.
Use the Hookswitch to go "Off Hook".

MY =i

N O s

3-4.4 SF SUPERVISION (OPTION 830A-02)

If Option 930A-02 SF SUPERVISION has been instalfed in the Model 9304, it
can be accessed under the TRUNK TYPE key.

Press the Trunk Type O 7% function key

ype

to display the currently selected Trunk Type.

Use the UP/DOWN arrow keys to

page through the available displays until the
following display appears:

OPTIONAL TYPES : PCM SF STTP

Press Softkey 3 (under SF) to enter the SF Supervision Trunk Type. An
example display is shown bselow:
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SF SUPERVISION SEND Ti1R1 TERM 4W 600

Single Frequency (SF) supervision sends a 2604 Hz tone to indicate an
On-Hook condition. It is inherently a 4-wire trunk type and is now mainly
used on special service trunks in the U.8. It has been largely displaced in the
network by CCIS and S87 signaling types.

SF SUPERVISION SEND TiR1 TERM 4W 800

The front pane!l keys operate as follows:
The Arrow keys and Numeric keypad are inactive.

Softkey 2 toggles the Send direction between TR and T1R1.
Softkey 3 toggles between BRIDGE (Monitor) and TERM (Simulate).

Softkey 4 acts as a wheel allowing you fo choose 150, 600, 900, or 1200
Ohm fransmit and receive impedances.

in practice, the impedance selected will most often be 800 Ohms which is
the typical 4-wire line impedance for analog transmission.

The Model 930A does not presently support 2-wire SF systems which use 2
tones (2404 and 2604 Hz, for example), nor can it be used o provide SF
supervision on PCM systems. The SF option in the 930A does not support
FXS/FXO supervision on SF trunks either Future enhancements to the 930A
may include these capabilities. '
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3-4.5 BASIC TEST FUNCTIONS
Some commonly performed tests are;

1. After selecting the correct trunk type, place the Hookswitch
in the QFF HOOK position to draw Dial Tone,

2. To place a call, press the DIAL/RING Function key. Press the
HELP key if unsure of operation.

3. To measure Return Loss, press the RETURN LOSS function key.
Press the HELP key if unsure of operation.

4. To send & frequency at a specific level, press the SEND TONE
function key. Press HELP if unsure of operation.

5. To measure the frequency and level of a received tone, press
the MEASURE TONE function key.

6. To measure the noise level on a circuit, press the MEASURE
NOISE function key. Press the HELP key if unsure of operation.

The six basic test functions built into all Model 930A's are controlied by the
seven black keys arranged in a column along the left sdge of the front panel
of the Model 930A as shown in Figure 3-1. There is one key for each of the
8ix basic test functions, and an "Option Menu" key for additional functions
and future expansion of capabilities. The six basic test functions and the
sections in which they are covered are:

.o Trunk (Section 3-4)
Type
Dial/ _
. © Ring (Section 3-5)
. O Return (Section 3-5)
Loss
. ‘?2:1 (Section 3-7)
. o'l;‘ﬂoe::ure (Section 3-8)
. xﬁf;”“’ {Section 3-9)
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Seventeen additional functions are standard with the 830A.

.0 Option (Section 3-10)

Some of these additional functions are: Modify Send Digits, Send Digit
Sequences, DC VolyAmp Meter, Supervision Threshold Adjustment,
Supervision Monitor, Wink Timing, Frequency Sweep, Adjust TLP, Besp On
Error, Dial-Up Test line, and Dial-Up Sweep. These functions are described in
detail in Section V.

The 930A operates basically the same way in each trunk type and test
function, whether it is a standard or optional feature.

The following sections attempt to lead you in an orderly manner from
selecting the Trunk Type, to placing a call, to making the basic telephone
measurements such as level, frequency, noise and return loss which are
standard features. The more compiex measurements, and trunks such as T1,
which are purchased options for the 930A, are described in Sections IV and
and V.

To enter a telephone number and place a call:

Press the DIAL/RING function key,

Press Softkey 3 to select MF, DTMF, or DP, as appropriate.

Enter the number of the telephone being called using the numeric keypad.

If a 1 second pause is desired (to get an outside line at a PBX), press the LEFT
Arrow key after the digit has been entered (i.e., 9-4087611000).

Piace the Hookswitch in the OFF HOOK position.

Press Softkey 2 {under RPT?) to outpulse the digit string.

Press the CLR (Clear} key to clear out a sequence before entering a new onea.

B

N o

NOTE: DIGITS ARE OUTPULSED AS THEY ARE ENTERED IF THE 930A IS OFFHOOK
8. To talk over the trunk under test using a Lineman's Butt-In set, connect
it to the terminals shown.

9. If & Central Office headset or handset is available, connect it 10 the Tel-Set
jacks 1o talk over the trunk under test.
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3-4.6 HOW TO CONNECT TEST CORDS TO THE 930A
{REFER TO FIGURE 3-1}

Several types of configurator panels are availabie depending upon the options
instalied in the 930A. Refer back to Figure 2-3, page 2-6 for a description.
Although the jacks may be located in different positians, a jack labeled “TR”
or “PCM IN 1” for example, is connected and used the same on all
configurator panels.

A 2-wire Loop Start, Ground Start, or Reverse Battery trunk is
connected to the 930A at the type 310 jack labeled “TR”.

A 4-wire trunk requires connections to the type 310 jacks labeled “TR”
and “T1R1”. If the trunk is an E&M trunk, the E&M jead test cord must bhe
connecied to the type 310 jack labeled “E/M™ for Type 1. If E&M Types 11
through IV are being tested, the signal battery/signal ground leads must be
connected to the type 310 jack labeled “SB/SG”.

if a T-1 (DS-1) carrier circuit is to be tesied, the tiny telephone
(bantam) jacks labeled “PCM IN 1” and “PCM OUT 1” are used for single-
direction testing (Option 930A-08E). For dual-direction drop and insert
testing, “PCM IN 2” and “PCM OUT 2” will also be used. This requires
Option 930A-09E to be installed. The 310 A/P configurator uses type 310
jacks instead of bantam jacks, but the function is the same.

3-5 HOW TO PLACE A CALL USING THE DIAL/RING FUNCTION

Once you have selected and set-up the correct TRUNK TYPE, as outlined in
Section 3-4, you may want to place a call, and either talk on the trunk, or get
a tone back from the local milliwatt generator.

You must know the number you want to call, but more importantly, you must
know whether the digits will be outpulsed as MF, DTMF or DP. If you want o
talk on the trunk, you will also need a lineman's Buti-In Set or a Tel-Set such
as the type used at Central Office test panels.

To begin, the front panel Hookswitch shouid be On-Hook. Then, iocate the
DIAL/RING function key shown in Figure 3-1 and press it. The last entered
mode and sequence will be displayed.

3-24

www.valuetronics.com



5552397 RPT? DP TR

Since this is probably not the number, or even the type of call, you want to
piace now, you must set the display for the type of call you do want to make.
As an example, you may want to place a Touchtone @ (DTMF) call to the
number (408)761-1000, and have to dial a 1 first. The first step is to
select DTMF. Press Softkey 3 (under DP)} untili DTMF appears. Notice that
this also clears the old number. The display is shown below:

RPT? DTMF TR

Now you are ready to enter the number. You can either go OFF HOOK first,
using the front panel Hookswitch, in which case the digits are cutpulsed as
you dial, or you can enter the digits first and then go OFF HOOK. You would
then press Softkey 2 (under RPT?) to have the 930A send the digits.

Enter the digits using the keypad. The LEFT Arrow key enters a 1 second
pause. The display is shown below:

14087611000 RPT? DTMF TR
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This mode and sequence can be stored for future use if it is a frequently
dialed number. Use the STORE function.

Remember: When you are going to send MF digits you must first enter a KP
(Key Puise), then the numbers, and finally, end the string with an 8T (Stop
Puise). For example, an MF digit string could be KP004155551212ST.

3-5.1 DETAILS OF DIAL/RING OPERATION

The functiocns of the various front panel keys, when the 930A is in the
DIAL/RING mode, are outlined below:

The Left Arrow key is used to insert

~ a one second pause intc a digit sequence and
appears on the display as a "-" between
digits as in "9-14087611000".

Softkey 1 is inactive unless the 930A is in the
RING mode (Option 830A-13 has been instalied).

Softkey 2, labeled "RPT?", is asking the question,
"Do you want to repeat the previously outpulsed
digit sequence?" Pressing this key will outpuise
the digit sequence currently displayed.

Softkey 3 is a whee! and is used to select either Dial
Pulse (DP), Multifrequency (MF), Dual-Tone Multi-
frequency (BTMF) or RING. Dial Pulse is not

available when the 930A is simulating a CO (Supplying
BATTERY). Changing the outpulsing mode will clear the
display of any digit sequence.

14087611000 RPT? DTMF TR
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Softkey 4 is inactive. In the display above, it
indicates which leads are in use for outpuising
(TR, T1R1, Send-E, Send-M, PCM 1 or PCM 2).

key clears the display and

erases any "remembered” digits.

The Ente key is inactive.

The Numeric Keypad (inciuding the ABCD keys) is
the "dialer” and is used to enter digits.

r f'2‘\f ™
3| EDIEDIEY
\, \. AN JSTP
e ¢ N (7 ™

s \[s5 ][ s [ )
. Jk VAN .332
e 4 ~N ™y

) ) (5 )(E
. \. 7 N\ A

erjro \f’ST\(
km* L JK#J it

"‘B

)
J

Off Hook

If the Hook Switch is in the OFF HOOK @

00
Q

HQ

On Hook

position, then the digits will be outpulsed as
they are entered.
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3-5.2 HOW TO STORE AND RECALL PHONE NUMBERS

You can easily store frequently used phone numbers for future recall and -
outpulsing. Pressing the STO (Store) key allows you to save the currently .
displayed digit sequence, its outpulsing mode (MF, DTMF, or DP), and any
modifications which may have been made using MODIFY DIAL/RING (Option
Menu 1). The parameters may be stored in any one of the 40 register locations
{numbered from 00 to 39).

For example, suppose you want to store the unmodified DTMF sequence,
shown in the foliowing display, in register location 17.

14087611000 RPT? DTMF TR

The procedure is the same for storing any phone number in any register
location. Simply enter the desired two-digit memory location in place of the
17 used above.
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To recall the digit sequence, simply press

| key, then press @
and ' then press the ENTER

A REMINDER

the RECALL

The recalled digit sequence will set the outpulsed parameters to the
values that were set when the digits were stored. Always check for
the “>" prompt when recaliing digits. Any modifications are available
for inspection in MODIFY DIAL/RING (Menu Option 1).

information on storing and recalling Multi-Wink sequences, such as those
found in Equal Access, TSPS, and IDDD applications, is contained in Section V.,

- NOTE:

For 1DDD applications in which a CCITT No. 5 MF
sequence is being outpulsed, the required KP2
pulse is equivalent to the ST2P puise located on
the B key on the 930A numeric keypad. Such

an IDDD MF sequence would appear as:

ST2P1107173884587
3-5.3 TRANSMISSION LEVEL POINT (TLP) COMPENSATION

Sometimes it is necessary to adjust the TLP of the 830A when sending or
receiving digit strings, or when talking or listening on the trunk under test.

The 930A default TLP settings normally take care of this automatically when
the Trunk Type is selected. However, in cases where the TLP on the trunk
under test is not close to the default TLP settings, or the levels are too
"hot," you will get invalid received levels for incoming dialed digits and the
audio volume will be off as well.

In this case, the 930A lets you manually set the TLP level of the transmit
and/or receive section to compensate. Adjusting the Receive TLP of the
9030A has the effect of making the 930A digit receiver either more, or less,
sensitive as required.
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Changing the Transmit TLP affects the level of the dialed digits being
sent by the 930A. Digits outpulsed from the 930A are normally sent at 7 dBm
per tone below the Transmit TLP (i.e., at a 0 dB TLP the 930A sends
individual MF and DTMF tones at -7.0 dBm, at a -16 dB TLP the 930A sends
the tones at -23 dBm).

A detailed discussion of the TLP adjustment is contained in Section V. The
Adjust TLP function is contained in Menu Option 30.

3-6 HOW TO MEASURE RETURN LOSS WITH THE 930A

Return Loss Mseasurements are made on both 2-Wire and 4-Wire circuits.
When Return Loss Measurements are made on a 2-Wire circuit, the Return
loss is the ratio of the {ransmitied power to the Refiected Power. On 4-Wire
Circuits, Return Loss is the power ratio adjusted for any difference in the
expected level (TLP) caused by the sending and receiving sides amplifiers,
pads, or transhybrid loss (THL). Return loss normally requires a 600 or 900
Ohm Quiet Termination at the distant end. On Two-Wire circuits, a hybrid
must be included as part of the Measuring circuit for accurate measurement
of the reflected power.

Once you have set the 930A ¢n the correct Trunk Type, it is easy to measure
Return Loss. In most instances, you will be measuring Return Loss on a 4-
wire trunk, aithough the 830A is aiso capable of measuring on 2-wire trunks
as well.

Press the RETURN LOSS function key and the 830A will immediately enter |
the Return Loss measuring mode. The following display will appear.

+45 dB ERL 2125 Hz +0 THL 4W 600

The 930A comes up with the pattern it was last sending which is the Echo
Return Loss (ERL) pattern. It could have been Singing Return Loss High (SRL-
H1), or Singing Return Loss Low (SRL-LO), or Sinewave (Oscillator) Return
loss. Press Softkey 1 to page through the different patterns.
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The reading you get will not be valid uniess echo suppressors/cancellers,

which may be present on long distance circuits, are disabled. Disable Echo

-~ Cancellers by pressing Softkey 2 (under 2125 Hz) and the 930A will send
 the echo suppressor disable tone momentarily.

3-6.1 DETAILS OF KEY OPERATION IN RETURN LOSS

The Mode! 930A is capable of Echo Return Loss (ERL), Singing Low (SRL-
LO), Singing High (SRL-HI), and Oscillator or Structural (08C) Return Loss
measurements on both 2-wire and 4-wire circuits. Once the RETURN LOSS
key has been pressed, the 930A will begin to send the selected Return Loss
signal, and receive and display measurements. A typical display is shown
below to help explain the key functions.

+45 dB ERL 2125 Hz +0 THL 4W 600

The operation of the front panel keys during Return Loss measurement are as
foliows:

Softkey 1 operates like a wheel. You select the Return Loss
Pattern (ERL,SRL-LO,SRL-HI, or OSC), or the type of TR
Termination (2-Wire only). The Return Loss patterns are sent at
an average level of 10 dB below the TLP. The expected Return
loss measurement would typically be in the range from 15 o 45
dB. It is reasonable to expect Return loss measurements to be
15-20 db below the Transmitted test level. Note: If you see
Return Loss results of 8 db in 2-Wire or 50-70 db in 4-Wire, you
should consider that a problem exisis with the Test connection
such as an Open or Short in the circuit path. Typically, this
measurement wouid be considered in-valid. This measurement is
directly affected by the number of Repeaters in the circuit under
test. The more Repeaters, the more stringent the test results
should be. 1-2 repeaters require a minimum Return loss of 10dB
per station, 3-4, 16dB per station and 5-8, 22 dB per station.
Over 8 Repeaters requires 28dB per station.
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IN ERL, SRL-LO AND SRL-HI: |

Softkey 2 sends the echo-suppress tons displayed
above it. A common frequency is 2125 Hz, but you
should verify the correct value. Use the numeric
keypad to enter the desired value of echo-suppress
tone. Usually any value between 2000 Hz and 2250 Hz
will work.

Softkey 3 is inactive in a 2-wire application. In a
4-wire circuit, this key selects Trans-Hybrid Loss
(THL) as a parameter to be changed.

Softkey 4 is inactive. The circuit and impedance
are displayed above it. These values are set in the
Trunk Type function discussed in Section 3-4.

IN OSC (OSCILLATOR OR STRUCTURAL) MODE:

+43 dB OSC 204 Hz +0 THL 4W 8§00

Input from the Numeric Keypad modifies the
frequency of the tone being sent. Any desired
frequency between 20 Hz and 5000 Hz may be
entered. The tone is displayed above Softkey 2.
The tone is sent at 0 dBm below the TLP level.

Softkeys 2 and 4 are inactive.

Softkey 3 affects the THL in the same manner
discussed above.
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IN TR TERMINATION (2-WIHE CIRCUITS ONLY):

TR TEBM AC SHORT 2W

Softkey 2 is inactive.

Softkey 3 operates like a wheel which lets you
select the type of termination (AC SHORT, AC OPEN,
600 ohm w/2.16 ufd, or 800 ohm w/ 2.16 ufd).

Softkey 4 is inactive.

NOTE: TR Termination is available cnly if the 930A is in a
2-wire mode as selected in TRUNK TYPE.

3-6.2 TRANS-HYBRID LOSS AND HOW TO MEASURE IT

The amount of loss across the Hybrid is used as a correction factor to the
Return Loss measurement. The loss may be known from previous
measurements (in which case it can simply be entered), or it may be
measured by the 930A. In either case, the 930A will automatically correct
its’ Return Loss readings accordingly.

To measure Trans-Hybrid Less, you must be able to get at the Hybrid because
you will need to short out its 2-wire primary while you measure the 4-wire
Return Loss at the secondary side. If you cannot do this, ignore THL. Leave it
at the default of O dB.

1. Connect the 830A to the 4-wire side of the Hybrid,
as close to it as practical, and set the TRUNK TYPE
to the correct trunk for testing.

2. Short the 2-wire side of the Hybrid using a jumper
cable.
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3. Press the RETURN LOSS function key on the 930A.
Use ERL or O8C set to 1004 Hz. This puts you at
mid-band for the measurement.

4. Press Softkey 3 and the 930A will measure the
THL and the value will appear over Softkey 3.

5. Press Softkey 3 again and the 930A will prepare
to set the measured value in as the THL correction.

6. Press Softkey 3 again and the measured value will
be accepted. If you want to enter something else
don't press Softkey 3. Enter the number you want
using the numeric keypad when the cursor is
flashing over the measured value in Step 5.

3-7 HOW TO SEND A TONE FROM THE 930A

It's a lot faster if you just use the keys under the display and the numeric
keypad to send what you want,

SENDTONE: 1010 Hz -16.0 dBm OFF

Note the cursor over the frequency display. If the cursor is over the level,
press Softkey 1 to movse it over the frequency. The sender is turned OFF in
the above dispiay.
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To change the frequency to 1004 Hz, enter the numbers 1, 0, 0, and 4
from the keypad, press the ENTER key, and the display shown below is:

SENDTONE: 1004 Hz -16.0 dBm  OFF

You can also use the UP/DOWN and LEFT/RIGHT Arrow keys to do the same
thing.

To change the level, press Softkey 3 (under the level) and the cursor will
move from the frequency to the level as shown below:

SENDTONE: 1004 Hz -16.0 dBm OFF

To change the level to 0 dBm, press the number 0 on the keypad, press the
ENTER key, and the display will change to:

SENDTONE:; 1004 Hz +0.0 dBm OFF

All that remains is to go OFF HOOK, press Softkey 4 (under OFF), and the
dispiay shown below is:
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SENDTONE: 1004 Hz +0.0dBm TR

In this case, the 1004 Hz tone at 0.0 dBm level is being sent from the Tip-
Ring (T/R) jack. Depending on the direction you were simulating this could
have been T1R1, or it could have been PCM1 or PCM2 if you have either of
the T1 PCM options.

3-7.1 DETAILS OF THE SEND TONE FUNCTION

SENDTONE: 1010 Hz -16.0 dBm OFF

The functions of the front panel keys in the SEND TONE mode are:

Softkey 1 moves the cursor to the least significant digit of the frequency
display. Numeric input will be treated as a frequency selection.

Softkey 2 is inactive.

Softkey 3 moves the cursor to the least significant digit of the level
display. Numeric input will be treated as a level selection.
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Softkey 4 toggles between Tone ON and Tone OFF. if the tone is ON, "TR",
“TiR1", "PCM1"”, or "PCM2" will be digplayed depending upon the Trunk Type
and direction. If OFF is selecied, no tone is sent and the 930A supplies quiet
termination. Whenever the Model 930A is operating in a mode other than
SEND TONE and a tone is being sent, the LED beside the SEND TONE function
key will flash to alert you to the fact that tone is being sent. If no tone is
desired, return to the SEND TONE function and use Softkey 4 to place the
unit in Quiet Termination by selecting "OFF." The tone selected in SEND
TONE is not sent in the DIAL/RING or RETURN LOSS functions.

The LEFT/RIGHT Arrow keys position the cursor within a selected fiald,
either frequency or level, from least significant to most significant digit.

The UP/DOWN Arrow keys increment or decrement the frequency or level
depending upecn the position of the cursor. The siep size depends upon the
position of the cursor within the field and may be either 1, 10, 100, or 1000
Hz in frequency or 0.1, 1, or 10 dB in level.

Holding down the UP or DOWN Arrow keys will cause the Model 930A to
sweep through the frequency or level steps. By selecting the appropriate
frequency step size, you can generate a manual frequency sweep.

The Model 930A is capable of automatically sweeping tones over user-
definable ranges. This standard feature is described in Section 5-10 since it
is accessed under the Option Menu key.

To Measure a Received Tone:

1. Press the MEASURE TONE function key.
2. Press Softkey 2 to enter the TLP correction factor, measure
in dBm, or set a 0 dB reference point for comparisons.
3. Use the numeric keypad to enter the TLP correction factor,
if required.
4. Press Softkey 3 to change between Average and RMS detectors.

3-37

www.valuetronics.com



3-8 HOW TO MEASURE THE LEVEL AND FREQUENCY OF TONES

To measure and display the level and frequency of received tones, press
the MEASURE TONE key.

1004 Hz -10.2 dBm AVERAGE TR

Usually, the absolute level in dBm is measured with an Average detector.
These are the defaults for the MEASURE TONE function.

Pressing Softkey 3 willi ioggle between Average and RMS and the display
would be:

1004 Hz -10.2 dBm RMS TR

You will note that Softkeys 1 and 4 are inactive. Softkey 2 is active and
allows you to set a 0 dB reference level for differential measurementis or to

measure relative to a specific TLP in dBmQ.
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3-8.1 DETAILS OF KEY OPERATION IN MEASURE TONE

1004 Hz -10.2 dBm AVERAGE TR

The functions of the front panel keys in the MEASURE TONE mode are:
Softkey 1 is inactive.

Softkey 4 is inactive. The display above it shows the input from which the
measurements are being taken, i.e., TR, T1R1, and optionally, PCM1 or
PCM2.

Softkey 3 toggles between the Average and RMS detectors. Average is
the most commonly used. '

Softkey 2 acts like a wheel and enables you to select the 0 dB level relative
to the current measurement. Initially the 830A displays the measurement in
dBm and always returns o dBm when power is cycled. Press Softkey 2 once
to lock in the current measured value as the 0 dB reference poini. Pressing
Softkey 2 again enables you to input a relative 0 numerically (numeric entry
from the front panel keypad must be terminated by pressing ENTER or any
softkey). Another press of Softkey 2 will return the 930A to dBm
measurement. For convenience, the 930A displays measurements in dBm
(absolute relative to 1 milliwatt), dB (relative to a measured 0), or dBm0
(relative to a specified 0 or transmission level point).

Accurate measurements can only be made if the proper impedance has been
selected in TRUNK TYPE mode. '

In Loop and Ground Start modes, the positicn of the Hookswitch can affect
the AC Terminaticn and, therefore, the measured level. Measurements in
these trunk types shouid always be made with the 93CA OFF HOOK.
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To Measure Noise or Signal-to-Noise:

ek

. Press the MEASURE NOISE function key.
2. Press Softkey 2 to select weighting filter (3 kHz FLAT,
C-MESSAGE, or C-NOTCH), or Signal-to-Noise (5/N).
3. Press Softkey 1 to select relative dB {dBrn or dBrnC),
0 dB reference point, or to enter TLP correction factor.
4. Press Softkey 4 to select Balanced or Noise-to-Ground
measurements.

3-9 HOW TO MEASURE NOISE AND SIGNAL-TO-NOISE

Once you have set the correct Trunk Type in the 930A, you can use the
DIAL/RING mode to call the far-end Type 100 test line. This will place a
quiet termination on the iline.

To measure Noise using the 830A, press the MEASURE NOISE function
key. This causes the 930A to display the current measurements, filter
weighting types, source, and balance.

The Model 930A measures C-Message, C-Notched, and 3 kHz Flat
weighted noise, as well as Signhal-to-Noise Ratio, on 2- and 4-wire
metallic circuits, or 84 kbps DS-0 channels (optional).

A typical display appears below:

14 dBrnC C-MSG TR BAL

This is a measurement of C-Message weighted noise in dBrnC made at the
Tip/Ring input in the balanced mode.

Pressing Softkey 2 will page you through the other filter types. Softkey 4
toggles you between balanced and noise-to-ground measurements.
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3-9.1 EXAMPLE OF MEASURING SIGNAL-TO-NOISE

After setting up the 830A to the correct TRUNK TYPE, call the local
milliwatt number to get a 1004 Hz tone sent back. Alternately, contact
someone at the other end of the circuit and have them send 1004 Hz back.
Next, select the MEASURE NOISE function.

Press the Measure Noise . O Measurekgy,
Nolse

A typical display appears below:

14 dBrnC C-MSG TR BAL

To seiect the S/N ratio display, press Softkey 2 until the display is:

20 dB S/N TR BAL

REMINDER: The S/N ratic measurement requires that a holding tone be
oresent at the measuring end of the circuit. On 2-wire trunks this usually
means making an end-to-end measurement with one test set supplying 1004
Hz from one end and the other test set measuring the S/N at the cther end. On
a 4-wire trunk, the far-end can be looped back. in this case the 2@30A can
generate a 1004 Hz tone at the appropriate level and then measure the S/N
ratio coming back.
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3-8.2 DETAILS OF KEY OPERATION IN MEASURE NOISE

Softkey 1 acts as a wheel and enables you to select the measurement units.
That is, dBrn (absolute), dB (relative to the level being measured when dB
was selected), or dBrn0 (relative to a level which is input numerically).

Softkey 2 acts as a wheel and allows you to select the type of weighting
filter for a particular measurement. The choices are: C-MESSAGE, C-
"NOTCH, 3 kHz FLAT, and S/N.

Softkey 3 is inactive. The input signal source (TR, T1R1, PCM1, or PCM2)
is displayed above it.

Softkey 4 acts as a wheel and enables you to select balanced or Noise-to-
Ground measurements on analog trunks. Optionally, on PCM trunks this
window is labeled "CHANNEL" to indicate that the noise being measured is
the noise on one channel and not the entire 24 channsls. Softkey 4 is inactive
on PCM trunks and also during 8/N measurements which are only done as
balanced measurements.

NOTE:
[t is possibie to set the relative zero for measurements in dB, using one
weighting filter and then change to another filter. The display will then show

the measurement in cone filter relative to the other. This feature is
particutarly useful for measuring the notch depth of C-NOTCH filters.
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4-0 WIDEBAND ANALOG OPERATION

4-1 INTRODUCTION

This section of the manual provides information on the operation of the
Wideband feature of the 930A. The Wideband feature provides the capability
to. accomplish Wideband Transmission tests on metallic facilities in 2-or 4-
Wire configurations.

4-2 SETUP PROCEDURE
The operation proceeds as follows:

1. Turn unit on. The 930A typically defaults to Normal
Loop when a Cold-Boot is accomplished. Press Softkey 1
{SK1) to scroll through all the Trunk Types until the menu
for Wideband appears. The screen is displayed below:

OPTIONAL TYPES: PCM SF  WIDEBAND

2. To select the Wideband Trunk Type, press WIDEBAND
(SK4). The 930A will display the following screen below:

WIDEBAND BRIDGE TR 900 BRIDGE T1R1 OFF
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3. To test a 4-Wire Wideband facility, press OFF (SK4)
to enable the Heceive circuit until the following dispiay
occurs:

WIDEBAND BRIDGE TR 800 BRIDGE T1R1 135

4. Press BRIDGE (SK3) until the following display
OCCUrs:

WIDEBAND BRIDGE TR 800 TERM TiR1 135

5. Press TR 900 (SK2) untii the following display
occurs:

WIDEBAND BRIDGE TR 135 TERM TiR1 135
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6. Press BRIDGE (SK1) until the following display
occurs below:

WIDEBAND TERM TR 135 TERM TiR1 135

7. The Trunk Type selection is now complete. You can now
continue to the connection of test cords and feature
seiection,

8. Refer to Figure 3-1 for connection of test cords. The
normal connection of Wideband is as a 4-Wire trunk
which requires connections to the type 310 jacks
labeled“TR”and “T1R1”. Be aware that T1R1 is
considered Receive and TR Transmit for this test
configuration as the final Trunk Type display indicates
above.

4-3 WIDEBAND OPERATION

4-3.1 TRANSMISSION LEVEL POINT (TLP) COMPENSATION
The 930A default TLP settings normally set the REC and
XMIT TLP to 0 dB. This adjustment normally does not
affect measurements in true Wideband since this is a

Private Line test environment and voice signaling and
dialing are not part of this operational functionality.

3-45

www.valuetronics.com



4-3.2 HOW TO MEASURE RETURN LOSS WITH THE 930A IN
WIDEBAND, '

The 930A is capable of ERL and SRL Return loss only in

the voice band Trunk Type configuration. Typically, this is
not a test requirement for Wideband because of the
Private Line nature of Wideband. Typically, no 2/4-Wire
Hybrids exist in this type of facility.

4-3.4 HOW TO SEND TONE FROM THE $930A IN WIDEBAND.

1. Select Send Tone. Notice the cursor over the last digit
of the frequency previously selected, 1004 Hz.

SEND: 1004 Hz + 0.0 dBm OFF

2. Press OFF (SK4) to turn on the Transmitter. To change
the frequency, press (SK1). As an example, press
20000 Hz by using the Numeric pad. The following
display will result:

- SEND: . 20000 Hz 0.0 dBm TR
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3. To change the level, press (SK3). Enter the required
level (-16 dBm) by using the Numeric pad. The
following will result below:

SEND: 20000 Hz -16.0 dBm TR

4. You are now transmitting 20K Hz at 2 <16 dBm on the
TR jack to the Transmit line facility.

4-3.5 MEASURING TONE WITH THE 930A IN WIDEBAND

1. To measure and display the leve! and frequency of
received tones, setup the 930A in the Wideband Trunk
type as above. Press the MEASURE TONE function key.
The following dispiay will resuit.

20000 Hz -0.1 dBm AVERAGE T1R1

2. Usually, the absolute level in dBm is measured with an
AVERAGE detector. These are the defaults for the
MEASURE TONE function. You can toggle between
AVERAGE (Damped) and RMS for your required
measurement.

‘3. The display above shows the input from which the
measurements are being taken. {T1R1 in this example.)
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4-3.6 HOW TO MEASURE NOISE WITH THE 930A IN WIDEBAND

1. To Measure noise, setup the 930A for Wideband Trunk
Type as above, and press the MEASURE NOISE function
key. This causes the 930A to display the current
measurements, filter weighting types, source,
and balance. See the display below:

16 dBmC C-MSG T1R1 BAL

2. The 230A measures noise using the PROGRAM, 50
K-BIT, and 50K BESSEL filters in the Wideband Trunk
Type. This can be done on 2-Wire or 4-Wire facilities.

To change to Wideband filters, it is necessary to press
the {SK2) Softkey until the PROGRAM seiection is
displayed. A typical measurement display is shown below:

29 dBrn PROGRAM T1R1 BAL

This is a measurement of PROGRAM weighted noise in
dBrn at the T1R1 interface in Balanced mode. This is a
Program type circuit that uses frequencies up to 20K Hz.

If it is required that a higher frequency be tested,

pressing {SK2) will toggle the filter setting to 50 K-BIT.
See the display below:
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29 dBrn 50 K-BIT T1R1 BAL

One other Wideband filter is available for Broadband and
[SDN facilities. This is the 50K BESSEL filter. The
new DSL and HDSL. technologies will require a fiat
response out to approximately 100K Hz. This filter will
provide this capability.

To toggle between BALANCED and N TO G when a
Noise-to-ground measurement is required press (SK4).

4-4 EXTENDED FEATURES/OPTIONS FUNCTIONALITY
4-4.1 OPTION MENU 10 - FREQUENCY SWEEP

Select Option Menu 10 and press (SK1). The following
screen will display:

FREQUENCY SWEEP: SETUP SWEEP EXIT

Press SETUP (SK2) to setup the defauited parameters of
the Wideband frequency sweep. The following is displayed
on the following page:
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SELECT: BOUNDS STEP TIME/LEVEL EXIT

The 930A retains any previous setups. BOUNDS requires
a setup because it defaults to voice band freguencies.
Additionally, previous setups are stored in this function
unless a Cold Boot has previously occurred. Press
BOUNDS SK1). The following screen is displayed below:

STARTING FREQUENCY: 30 Hz

The STARTING FREQUENCY for this example is set for
30 Hz.To change the starting frequency, enter the
starting frequency from the Numaeric keypad.

Press Enter at the end of the entry. The following screen
is displayed:

ENDING FREQUENCY: 300000 Hz

Again, for the example, we are configured for an ending
Wideband frequency of 300K Hz,

If you require a change, press $K3, enter the required
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frequency by the Numeric keypad and press Enter. The
following display will resuli:

SKIP 2600 HZ? YES NO

YES is invalid for normal Wideband testing. Select NO
by pressing (SK4}. The following screen is displayed:

SELECT: BOUNDS STEP TIME/LEVEL EXIT

Next, select STEP TIME. Since we are testing Wideband,
it would be advisable to change the default to greater
than 100 Hz, say 500 Hz.
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The following screen will display:

STEP SIZE: 500 Hz

If you require a change, enter the frequency required by
using the Numeric keypad, then press Enter. When
complete, the screen will again display the following
below:

SELECT: - BOUNDS STEP TIME/LEVEL EXIT

Press (8K3) if time between steps or level requires
a change. The following screen will display:

TIME BETWEEN STEPS: 3.5 SEC

Enter the required time/step change using the Numeric
keypad. Press Enter when complete. The following display
results below:
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LEVEL: -16 dBm

if you require the level to be changed, enter the proper
level using the Numeric keypad. Upon completion, press
Enter. The screen displays below:

SELECT: BOUNDS STEP TIME/LEVEL EXIT

Press Exit after completing the setup for Wideband Sweep.
The following screen will display:

FREQUENCY SWEEP: SETUP SWEEP EXIT

Press SWEEP (SK3) to enter the SWEEP mode. The
following screen is displayed:
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SELECT: MEASURE SEND

The two choices are Measure and Send. If you require a
send only situation, press SEND (SK4). You will hear the
audible frequency in the speaker. [f you require a
measurement, press MEASURE (SK2) and you will

display the measured frequency as you sweep on the
transmit.

The following screen is displayed on next page:

SELECT: CONTINUOUS SWEEP ONCE

For continuous sweep, press CONTINUQUS (8K2). To
Sweep only once, press (SK4) once. You will immediately
hear the Sweep tone, and will measure the received
frequency as the sweep continues. (Note: When you have
reached the frequency of approx 3500 Hz, you will no
longer hear the audible tone in the speaker.) If you press
SWEEP (SK3)instead of {SK2) or (SK4), sweep will start
at the default or last known setting.

3-54

www.valuetronics.com



The following measurement screen will be displayed:

SWEEP: 20000 Hz + 0.0 dBm EXIT

In the MEASURE mode, this is the received level and
frequency. The 930A will display the outgoing frequency
and level if it is not in the MEASURE mode.

4-4,2 OPTION MENU 11 - IMPULSE NOISE AND HITS

Enter Option Menu 11. The following screen is displayed:

OPTION NUMBER: 11 IMPULSE NOISE & HIT

Press the (SK1) softkey. The following screen is
displayed:

IMPULSE/HITS DEFAULT MEASURE SETUP
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Press DEFAULT (8K2) key if you require DEFAULT
thresholds. The following screen is displayed
momentarily:

DEFAULTS SET

if a new SETUP is required, press SETUP {SK4) as abovs.
The following screen is displayed:

To change any of the setup parameters, press the
appropriate Softkey. For instance, to change the noise
threshold, press (SK1). The following screen is displayed:

SET THRESHOLD: 54 dBrn [30-102]

Enter the required threshold using the Numeric keypad. Use
the range from above (SK4). After pressing the enter key
on the keypad, the following screen is displayed:

THRESH: 60 dBrn SPRD: 4dB 7 M/S MORE
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In Wideband, there is no capability to press MORE (SK4)
and setup thresholds for Phase hits and Gain hits. The
settings remain blank. If you want to change the spread
or Sample rate, press (SK2) or (SK3) respectively. Enter
the required parameter using the Numeric keypad. [f you
press MORE ancther time, filter selection will be
available. The following screen is displayed:

FILTER: C-NOTCH 50K-BESSEL 50K-BIT EXIT

Press 50K-BESSEL (SK2) or 50K-BIT (SK83) as
required. You will see the following screen below:

LO=0 MD=0 HI=0 00 :00 START

Press (SK4) when you are ready to start test. In
Wideband, it is not required that any tone be received
in order to measure impulse noise.
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The following screen is displayed:

LO=0 MD=0 Hi=0 0G:00 RANGING

This screen is only momentary and is replaced by the
measurement screen below:

LO=0 MD=0 Hi=0 00:01 - STOP?

If you need to stop the test, press STOP (SK4).
Otherwise the test will accumulate impulse noise for
the duration of the test.

if you did not need to change the setup above and pressed
DEFAULT instead, the parameters were defaulted. Press
MEASURE (SK3). The following screen is displayed
below:

10=0 MD=0 HI=0 00:00 START
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As above, when you are ready to start testing, press
START(8K4). The test will display RANGING and will
dispiay the measurement screen as above. NOTE: The
50K BESSEL filter is defaulted as the active filter
uniess you change the setup.

If you are doing a voice band Impulse Noise test, you
should change the Trunk Type to 4W E&M Type 1 600 cohms
or select Opticn Menu 95, Dry Loop, 600 Ohms and Enable.
The present Software will not allow you to do a Impulse
Noise test in 600 Ohms Bridging. The following. screen
wiil be displayed:

IN WIDEBAND - MUST BE IN 135 OHMS

To change the Trunk Type to 135 Ohms, press Trunk Type.
Select WIDEBAND from the Trunk type Menu. The
following screen is displayed below.

WIDEBAND TERM TR 135 TERM TiR1 1356

Change the the Termination impedences tc 135 Ohms by
pressing TR (8K2) or T1R1 (8K4} and scrolling through
the selections until 135 has been selected.
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SECTION IV
BASIC T-1 PCM OPERATION

4-1 THE T-1 PCM TRUNK TYPE INTERFACE
(OPTION 930A-08E OR -08E)

This section of the manual describes the operation of the 93CA when
Option 930A-08E (Single Direction PCM) or Option 930A-0SE (Dual
Direction Drop and Insert) has been installed in the 930A. NOTE: |f
Option 930A-17 (no analog interface) has been ordered, there are no other
Trunk Type selections available except PCM.

Either Option 930A-08E, or -09E, has the capability to operate on the
normal D4 Superframe format T1 carrier, as welil as the SLC-96 system
and the Extended Superframe (ESF) format. The 930A will detect whether
the T-Carrier is a D4 Superframe or ESF formatted signal, and set itself
automatically when first plugged into the span at the DSX. It does not
set itself for SLC-96, so you will have to seiect SLC-86 framing
manually to work on a S1.C-96 span. Once you have selected $1.C-86
framing, the 930A operates exactly the same as it does on any other T1.
The examples which follow are useful in any framing format. '
The 930A comes from the factory with the most commonly used
settings as its defaults so it is not normally necessary for you
to change anything in the set-up menu. All you have to do is turn i
on and plug it into the DSX jacks to begin testing.

The tactory DS-1 (T1} defaulis are:

impedance: 100 ohms

Framing: D4 Superframe
Signaling: Robhbed-Bit

Line Coding: Alternate Mark Inversion
Channel Numbering Sequence: D3/D4

Supervision: Normal (E&M)

When you first turn on the 930A it could be in any Trunk Type because it
remembers the last trunk it was set to when it was turned off. The first
thing you do after you turn on the 930A is select the PCM Trunk Type.
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To select T1 (0S-1) PCM Trunk Type:

1. Press the TRUNK TYPE function key.

2. Use the UP/DOWN arrow keys or Softkey 1 to select
the display entitled "OPTIONAL TYPES".

3. Press Softkey 2 (under PCM).

4. Refer to Section 4-1.1 for operating details in PCM.

To select the PCM Trunk Type, press the following keys on the ¢30A:

Q‘Fr..unk

Press the Trunk Type Type function key

to display the currently selected Trunk Type.

Use the UP/DOWN arrow keys 1o

page through the available displays until you see
the following display appear:

OPTIONAL TYPES : PCM SF STTP

Press Scftkey 2 (under PCM) and the 230A will show you the PCM Trunk
Type display. This display returns to the last settings you had entered. The
dispiay below shows the factory default PCM display:

4-2

www.valuetronics.com



CH# 22 RECV-1 TERM EXT CLK SET-UP

4-.1.1 HOW TO CHANGE PCM CHANNELS AND TEST DIRECTION

Start from the main PCM default display. An example is shown below:

CH# 22 RECV-1 TERM EXT CLK SET-UP

dow&th a Tree cotrol or enter the number of the channel (1 10 24)
from the Numeric keypad, and press the ENTER key.

0 SELECT TEST DIRECTION, press Softkey 1 {under RECV-1). This key
is oniy actwe |f you are in the MON-1&2 or BD&1 mode. It toggles between
side 1 and side 2, and vice versa, without having to swap test cords
around. if you are in TERMINATE or MON-1, the key is inactive because
only side 1 is receiving.

Option 930A-08E gives you only TERMINATE and MON-1 modes. To have
the capability of looking in both directions, you must have Option 930A-
0SE in your 930A. Option 930A-09E gives you the additional MON-1&2
and D&!I modes. It has two transmitters and two receivers.
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; AN MODE, press Softkey 2 (under TERM in the
default display above) Th:s brmgs up your other choices. Press the
softkey directly under the mode you want in the display shown below:

SPAN: TERMINATE MON-1 MON-1&2 D&l

In TERMINATE mode, the 930A acts as a channel bank terminating one end
of the span. MON-1 is used for monitoring one direction of transmission
while MON-1&2 is used to monitor traffic in both directions
simultaneously by activating both of the 930A's receivers. The D&!, or
Drop and Insert, mode is used on live spans between two switches or
multiplexers, etc. One of the 24 channels is dropped out for testing while
the other 23 pass through undisturbed.

SPAN: TERMINATE MON-1 MON-1&2 D&l

If the 930A is in either MON-1&2 or D&l mode, and you select
TERMINATE or MON-1 mode, you will be prompted with the screen:
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ARE YOU SURE? YES NG

This prevents you from accidentally dropping a live span by choosing
TERMINATE or MON-1. It does not prevent you from doing so
intentionally. After you choose a test mode, the 930A will return to the
main menu and show the change.

To Terminate the span, press Softkey 1 (under TERMINATE). The 930CA
display would change to:

CH# 22 RECV-1 TERM EXT CLK SET-UP

You normally want to be LOOP TIMED to the span (EXT CLK to the 930A).
There are times when you may want to supply clock from the 230A. Then
you select internal Clock.

D SELECT THE CLOCK & =, press Softkey 3 (under EXT CLK) and
the CLOCK display wiil com

up.
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CLOCK: LOOP-TIME INTERNAL

The cursor appears over the previous selection (LOOP-TIME). To supply
clock, press Softkey 4 {under INTERNAL) and the 930A display will
become:

CH# 22 \ RECV-1 TERM INT CLK SET-UP

internal Clock is only available in the TERMINATE mode. The 930A will
not insert its clock into a span in the DROP & INSERT or MON-1&2
modes.

in the TERMINATE modse, it is assumed that the T1 span you are
terminating has been taken out of service for test purposes. With the
other three modes it is assumed that live traffic may be on the span.

4-1.2 HOW TO CHANGE THE PCM DEFAULT SETTINGS

You do not usually need to change the defaults, but you may want to

manually select Extended Superframe, SLC-96, or some other parameter.
This is where the SET-UP menu comes in handy.
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IO CHANGE THE DEFAULT SET-Ups, or the set-up you have previously
entered, press Softkey 4 (under SET-UP above). This will start paging you

through the settings. The cursor appears above the current selection.
You can go directly to the setting you want by pressing the UP or DOWN
Arrow keys, once you are inside the SET-UP menu,

THE IMPEDANCE, vou get the following display first:

IMPEDANCE: 100 OHM 1K OHM

You should always use the 100 OHM default at the DSX jacks

(including the Monitor jacks) or at the CSU or Office Repeater jacks. Use
»1K OHMS only in cases where your DSX does not supply isolation
resistors. Press Softkey 2 (under 160 OHM) to advance o the next choice.

The >1K OHM selection is not a normal choice. If you should encounter a
problem with false errors or frame loss indications on your 830A, please
check to see that someone else has not left your 930A in the >1K OHM
position. If you leave the 930A in the >1K OHM position and connect it to
the DSX Monitor jacks {(which already have 1000 ochms of isolation), the
signal will be distorted and cause error indications.
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FRAMING: DA/SF ESF SLC-96

1O CHANGE THE FRAMING FORMAT, you will need to know what kind of
span you are on, unless you want the 830A {o choose for you.

E SIGNALING TYPE, press the softkey under your choice.

SIGNALING: ROBBED-BIT CCIS DMI

ROBBED-BIT signaling is the most common form of T-Carrier signaling
today. CCIS is found on AT&T Toll switches. New switches using 8§87
signaling would also use this format. All 8 data bits are used per channsl.
All signaling occurs over a separate path from the "talk" path. Digital
Multiplex Interface (DM!) is a future option for the 930A. The 930A
will advance to LINE CODING after you make your choice.
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LINE CODING: AMI AUTO-B8 B8ZS

TO CHANGE THE LINE CODE, you must know what is on the T1 span. .
Choose Alternate Mark Inversion (AMI) by pressing Softkey 2 and the
930A will go to the CHANNEL SEQUENCE display. To change to Auto
B8ZS, select SK3. Note: Auto B8ZS will aliow automatic selection of
B8ZS if that pattern is received and AUTO-B8 is selected.

CHANNEL SEQUENCE: D3/D4 Di1D D2

TO CHANGE THE CHANNEL NUMBERING SEQUENCE, press the softkey
under what you want. All modern channel banks of the mid-1970s vintage,
and up, are D3/D4 sequential format. You can safely leave the default
alone in 99.9% of the cases. After making your selection, the 230A will
advance to the last default selection which is SUPERVISION.
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S'VYSN: DEFINED NORMAL FXS FXO

The default is NORMAL and is equal to E&M signaling on digital switches.
An ON HOOK is signalled by the A and B (or A, B, C and D) bits beingina 0
state. An OFF HOOK, or busy, is given by these bits going to a 1 state.
Option 930A-25 can simulate the Office end or Station end of a Foreign
Exchange circuit (FXO or FXS). DEFINED mode leis you define the ON and
OFF HOOK states to be any combination of A and B (or A, B, C and D) bits.

Nete: If you change the Defined mode to other than A=B using DP,
verify that the significant bit is aiso defined in Dial/Ring. See
display below.

761-1000 RPT? DP SEND A

NOTE: The default for each PCM parameter is always chosen by pressing
Softkey 2 when you are in the SET-UP menus. You can use the UP/DOWRN
Arrow keys to page through menus you are not going to change.

When you have made the final selection, the 930A returns to the main PCM
display.
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The 930A remembers all of its settings when you turn it off so it will
always come up running with the new default seitings you have entered.
You need not go to the SET-UP menus again unless you want to change
something or unless you "Cold-Boot" the 930A which restores the factory
defaults.

4-2 HOW TO MONITOR A T1 SPAN
The most basic T1 test you can make is to monitor the span in one

direction. The test cord connection to the DSX Monitor jack is shown in
Figure 4-1 below:

DSX
MON MON g MONITOR
DIGITAL SWITCH DIGITAL SWITCH
OR OR
CHANNEL BANK

CHANNEL BANK

- The 930A must
O O | pe set to 100

q 2 ohms Impedance
| 930A O our©

PCM MODE: MON-1

MONITORING ONE DIRECTION ON A TH
FIGURE 4-1

All you have to do is connect the 930A's receiver (PCM IN 1) to the DSX
Monitor jack with a fest cord and place the 930A in the MON-1 mode.
The 930A display will look like the one below when it is set correctly.
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CH# 22 RECV-1 MON-1 EXT CLK SET-UP

A good question fo ask here would be, "What can | test with this?" Well,
you can measure anything, such as levels and frequencies or noise. You
can't do anything active like placing a call or sending a tone or measuring
return loss. You could receive and analyze the digits of incoming calls
if you have purchased Option 830A-01. You could move the test cord to the
other monitor jack and capture the digits of the outgoing calls. You couid
measure the wink timing. You could listen to the traffic on the speaker.
You could see the status of the A and B bits on all 24 channels. You
could count BPVs, frame slips, frame errors, frame losses and CRC
errors (ESF). You could measure the T1 voltage at the DSX Monitor
level.

Besides MEASURE TONE and MEASURE NOISE, you will find that the
following menus, under the OPTION MENU key, are also useful.

Option Number: 4  DIGITRECEIVER Option 930A-01
Option Number: 8  SUPERVISIONMONITOR  Standard

Optiocn Number: 9  WINK TIMING Standard

Opticn Number: 20 24 BIT DISPLAY Option 930A-08E/09E
Opticn Number: 21 TOGGLE A/B BITS Option 830A-08E/09E
Option Number: 40 SENDPCMAILARMS Option 930A-08E/09E
Option Number: 41 READT1VOLTAGE Option 830A-08E/09E
Option Number: 42 T1WANDER Opticn 830A-08E/09E
Option Number: 43 T1ERRORCOUNTERS Option 930A-08E/09E
Option Number: 44 T1ERRORHISTORY Option 830A-08E/09E
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You will quickly discover that monitoring only one side at a time has its
limitations. This is why the 930A has Option 930A-09E available. This
gives you two receivers (PCM IN 1 and PCM IN 2). Two receivers let you
point the finger in the right direction when you have a trouble report.

4.3 HOW TO MONITOR BOTH DIRECTIONS ON A T-1 SPAN

DSX . PSX_ 4— Dxx

Isolation Monitor

Resistors ';f_::.- o Jacks

T-1 SPAN T-1 SPAN

4 The 930A should be
set to 100 ohms
Impedance and
1 2 placed in the
O O MONITOR 1&2 mode.
930A ar ~ )

PCM MODE: MONITOR 1&2

DUAL DIRECTION MONITORING WITH THE 830A
FIGURE 4-2

If you have purchased Option 930A-09E, you can "look both ways" at the
same time. From the diagram above, the test cord connections are from
the 930A receivers (PCM IN 1 and PCM IN 2) to the DSX Monitor jacks.
The 930A itself has to be set io the MON-1&2 mode. The process starts
from the default PCM display.
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CH# 22 RECV-1t TERM EXT CLK SET-UP

cha

: ing, press Softkey 2 (under TERM) and your
ices

cho will appear as:

SPAN: TERMINATE MON-1 MON-1&2 D&l

To monitor both sides of the T1 span, press Softkey 3 {under MON-
1&2) and the 930A does the resi. The main PCM display changes to:

CH# 22 RECV-1 MON-1&2 EXT CLK SET-UP
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You could be on any channel; channel 22 is only an example. You now have
the capability to perform all of the measurements mentioned under single
direction monitoring on both sides at once. You can switch between sides
by simply pressing Softkey 1 (under RECV-1) now instead of moving test
cords around. This toggles between RECV-1 and RECV-2.

4-4 TERMINATING A T1 SPAN FOR OUT-OF-SERVICE TESTING
For testing trunks on out-of-service T1 span lines (pre-cutover or

turned down for maintenance), the 930A can generate, as well as receive,
a DS-1 signal.

Once you have "busied out” the T1 span you are ready to connect the 930A
toward the switch, channel bank, etc., you want to test. The test cord
connections at a standard BDSX are shown below: '

MON MON

CUSTOMER
PBX

TELCO
SWITCH

NGTE: The span must (" A The 930A
be "Busied Out" e must
at the distant % IN .0 be set to 100
end or calis
n
will be dropped. 1 2 ohms Impedance
930A d o

r
PCM MODE: TERMINATE

TERMINATING A T1 SPAN FOR QUT-OF-SERVICE TESTING
FIGURE 4-3
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CH# 22 RECV-1 MON-1 EXT CLK SET-UP

To set the 830A into the TERMINATE mode, press Softkey 2 (under
MON-1 in the example above} and the choices appear on the display as:

SPAN: TERMINATE MON-1 MON-1&2 D&l

To Terminate the span, press Softkey 1 to choose the TERMINATE
mode. The 830A display will come back as:

CH# 22 RECV-1 TERM EXT CLK SET-UP

Uniike the other modes, TERMINATE gives you a choice of Clock Source.
You can be Loop-Timed to the span clock, or you can have the 930A
supply the clock. The display above shows Loop-Timing.
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If you know you need to supply the clock from the 930A, press Softkey 3
(under EXT CLK) and your choices will appear on the display shown below:

CLOCK: LOOP-TIME INTERNAL

if you want the 930A to supply the T1 clock, press Softkey 4 (under
INTERNAL) and the main PCM display will reappear as:

CH# 22 RECV-1 TERM INT CLK SET-UP

In either case, you are ready to begin testing. You can use DIAL/RING to
place a call into the switch, the RETURN LOSS, SEND TONE, MEASURE
TONE and MEASURE NOISE functions. Under the OPTION MENU key, the
standard features which come with the 930A, and which are of particular
use in this mode, are Option Menus 1, 2, 8, 8, 10, 12, 15, 30, 31, 32 and 33.
[f you purchased options such as the Digit Receiver/Analyzer, Bit Error
Testing, or the VF Data Tests, their menus will also be of interest to you.

Trunk transmission and signaling can be tested completely before the
trunk is placed in service using the TERMINATE mode to simulate either
end of a circuit. Place the 830A in EXT CLK mode to simulate the loop
side of the circuit toward a switch. To test toward the loop (simulate the
switch toward the customer) simply set the 930A to INT CLK mode and
transfer the test cords to the DSX jacks looking out toward the Office
Repeater or the customer's CSU.
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4-5 DROP AND INSERT TESTING ON A T1 LINE

The procedure for Drop and Insert testing is purposely a two stage
process when using the 930A. You monitor both directions of transmission
using the MON-1&2 mode first and try to solve your problems. In probably
85 to 90% of the cases, this is all you need to do to find the direction of
the problem, and its source. MON-1&2 is the logical first step toward a
D&1 test set up. You begin by connecting the 930A to the DSX monitor
jacks. The diagram is repeated below:

DSX o PSX | g— Dsx

Isolation Monitor

Resistors m\x Jacks

T-1 SPAN T-1 SPAN

The 930A should be
set to 1060 ohms
Impedance and
1 2 placed in the
930A ' O O MONITOR 1&2 mode.
ar
PCM MODE: MONITOR 1&2

PREPARATION FOR DUAL DIRECTION DROP AND INSERT
FIGURE 4-4

The 930A display should look like the one below when you have correctly
set up the main PCM display.
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CH# 18 RECV-1 MON-1&2 EXT CLK SET-UP

The channel number could be any one of 24. You may, for example, have to
originate a call on PCM channel 18 toward a PBX at the far-end of the
circuit.

WARNING: if the 830A reports PCM errors. Do not proceed to the
next step. Verify what the connection problem is and correct.

The next step in the process is to leave the 930A set to MON-1&2 and
connect test cords from PCM OUT 1 and PCM OUT 2 to the input jacks on
the DSX. Warning! This is where you run the risk of momentarily opening
the span because the DSX jacks are "break-before-make” types. You will
also need 100 ohm termination piugs to plug into the output
jacks of the DSX to keep the span from osciliating. If you do take a
"Hit" for any reason you will see a remote alarm indication on your 830A
for a few seconds while the span reframes.

The connection diagram, Figure 4-5 is shown on the following page.
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DIGITAL SWITCH DIGITAL SWITCH
OR OR

CHANNEL BANK CHANNEL BANK

The 930A now
performs the
Cross Connect
function and must
be set to 100
§ / ohms impedance.

930A

PCM MODE: MON-1&2
(* 100 Ohm Termination Plugs Required)

TEST CORD CONNECTIONS FOR DROP AND INSERT TESTING
FIGURE 4-5

Be sure to place 100 OHM terminating plugs into the DSX output
jacks as shown above to prevent the span from oscillating.

The final step is easy. You start from the main PCM display which
was set to MON-1&2 as repeated below:

CH# 18 RECV-1 MON-1&2 EXT CLK SET-UP
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Press Softkey 2 (under MON-1&2) and your choices will appear as:

SPAN: TERMINATE MON-1 MON-1&2 D&l

Note that the cursor now appears over MON-1&2 which is the mode
you were in. Press Softkey 4 (under D&I) and the currently selected
channel will be dropped (the other 23 channels pass through undisturbed).
Make sure the channel is idle before selecting D&l.

CH# 18 - RECV-1 D&l EXT CLK SET-UP

This part of the process is hitless which means that once you have
the four test cords inserted, you are past the danger of dropping the span.

NOTE: If you are in Drop and insert and change channels, the
930A will revert back to MON 1&2. This is a safeguard against
interfering with a working channel inadvertantly.

The diagram below shows the test cord connections which are the same
for the D&l and MON-1&2 modes.
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DIGITAL SWITCH
OoR
CHANNEL BANK

930A

.

PCM MODE: D&l
(* 100 Ohm Termination Plugs Required)

DIGITAL. SWITCH
OR
CHANNEL BANK

The 830A now
performs the
Cross Connect
function and must
be set to 100
chins impedance.

DUAL DIRECTION DROP AND INSERT

www.valuetronics.com

FIGURE 4-6
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4-6 HOW TO DEFINE YOUR OWN ON/OFF HOOK STATES

If you absolutely must, the 930A will allow you the flexibility to define
your own ON and OFF HOOK states of the A/B/C/D bits. The NORMAL
supervision default is the most useful, followed by FXS/FXO supervision.
You can redefine what the 930A sends and recognizes as an ON or OFF
HOOK. This is not usually necessary.

To redefine what the Hookswitch sends, instead of the default
conditions, start at the main PCM display. An example foliows.

CHi# 22 RECV-1 TERM EXT CLK SET-UP

Press Softkey 4 (under SET-UP) and the first set-up menu you see will be:

IMPEDANCE: 100 OHM »1K OHM

To get to the SUPERVISION set-up, press the UP Arrow key to page up
through the set-ups to the following:
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S'VSN: DEFINED NOHRMAL FXS FXO

Note that the cursor is presently over NORMAL which is the default. Te
define your own states, press Softkey 1 (under DEFINED). Depending on
whether you were in D4 Superframe or ESF, one of the following

displays wiil appear:

D4/SF

AB ON-HK: 00 OFF-HK: 11 EXIT

ESF

ABCD ON-HK: 0000 OFF-HK: 1111 EXIT
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Note the cursor over the A bit position of the ON HOOK state. You
can change the state of the ON HOOK A, B, C or D bits by moving the
cursor over the bit you want to change with the LEFT/RIGHT Arrow keys
and then entering a 1 or a 0 from the keypad. You can aiso change states
using the UP/DOWN Arrow keys. You change the OFF HOOK states by
pressing Softkey 3 and the cursor will move over o the OFF HOOK side.

Suppose you were on a D4 Superframe span and you wanted an ON HOOK to
be 01, instead of 00, and an OFF HOOK to be 10, instead of 11. You would
move the cursor over the B bit position and enter a 1 from the keypad so
the display looked like: -

AB ON-HK: 01 OFF-HK: 11  EXIT

Next, you would press Softkey 3, use the Right Arrow key to move the
cursor over the OFF-HK B bit, and enter a 0. The display wouid ook like:

AB ON-HK: 01 OFF-HK: 10 EXIT

Now you could return to the main menu by pressing Softkey 4. Now when
you go OFF HOOQK using the front panel Hookswitch, the 930A will send
10 instead of 11. Likewise, the ON HOOK will be C1 instead of 00.
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When the 930A detects the OFF HOOK bit pattern, the Off-Hook LED on the
front panet lights. When the ON HOOK bit pattern is detected, the On-
Hook LED lights. If neither bit pattern is detected, no LEDs light. If the
supervision LEDs on your front panel are not lit, the supervision bit
patterns are not correctly defined.

Remember {0 reset the 930A back to NORMAL when you are
finished testing in the DEFINED mode. You will have problems
drawing dial tone and getting the Supervision LED's to read
properly on a regular PCM channel if you do not.

4-7 HOW TO SELECT FOREIGN EXCHANGE SUPERVISION

You must purchase Option 830A-25 (FXQ/FXS Supervision) to operate
on Foreign Exchange circuits on PCM Trunks. The option appears under the
PCM SET-UP menu for supervision.

To select FX supervision follow these steps:

First, start from the main PCM display. An example of the display for the
D& mode follows.

CH# 18 RECV-1 D&l EXT CLK SET-UP

Next, press Softkey 4 (under SET-UP) to get into the set-up menus,
starting at IMPEDANCE.
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IMPEDANCE: 100 OHM »1K GHM

Use the UP Arrow key to page up to the SUPERVISION display shown on
the next page.

S'VSN: DEFINED NORMAL FXS FXO

You need to know is whether you want the 830A to be the Foreign Exchange
Office {FX0) end or Station (FX8) end of the circuit. A brief description of
them, when in D4 Superframe mode, follows to assist you.

in Foreign Exchange Station (FXS8) mode, when the 930A is On-hook, it
sends the Loop ldie bit pattern {A=0, B=1). When the 830A is Off-hook, it
sends the Ground-on-Ring bit patiern {A=0, B=0) unti! the far-end Foreign
Exchange Office (FXO) returns Ground-on-Tip (A=0). The 930A will then
send the Loop Ciosed bit pattern (A=1, B=1). This mode works equally well
with Loop Start and Ground Start offices.

The 930A assumes that the far-end is sending FXO supervision and
interprets A=0 to mean Tip Ground (Off Hook), and A=1 to mean No Tip
Ground (On Hook). B=0 is interpreted as Ringing, and B=1 is interpreted as
No Ringing.

in Foreign Exchange Office (FX0) mode, when the 930A is On-hook, it will
send the No Ground-on-Tip bit pattern (A=1, B=1). When the 930A is Oft-
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hook, it will send the Ground-on-Tip bit pattern (A=0, B=1).

The 930A leaves the B bit set {B=1)} to indicate No Ringing. You can send
Ringing to the far end by entering Menu Opticn 21: TOGGLE A\B BITS, and
setting the B bit to 0 manually. The B bit will revert to a 1 when the user
exits the TOGGLE A\B BITS menu option.

The 930A assumes that the far-end is sending FX$ supervision and
interprets either Ring Ground (A=0, B=0) or Loop Closed (A=1, B=1) as an
Off-Hook. This enables the 930A to operate with either Loop Start or
Ground Start FXS equipment. The 930A interprets Loop Ildle (A=0, B=1) as
an Gn Hook. The unused bit pattern (A=1, B=0) is also interpreted as an On-
hook.

To select FXS (PBX or Station end) supervision, press Softkey 3
{under FX8) and the display will momentarily show your choice as:

S'VSN: DEFINED NORMAL FXS FXO

It will return to the main PCM display below.

CH# 18 RECV-1 D& EXT CLK SET-UP
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To select FXO (or Central Office end) supervision, press Softkey 4
(under FXO) and the set-up dispiay will momentarily show your choice as:

S'VGN: DEFINED NORMAL FXS FXO0

In either case, the front panel Hookswitch will now follow the type of
Foreign Exchange supervision you selected.

Remember to reset your supervision to NORMAL when you are
finished testing in FXS/FX0O so that you can operate on reguiar
PCM channels.

4-8 DROP AND INSERT TEST CORD CONNECTIONS AT AT1 CSU

The block diagram of a typical T1 Customer Service Unit (CSU) is shown in
Figure 4-7 below. From this diagram, you can see that the test access
jacks for monitoring are nct wired the same as those in a D&X jack field.

For this reason it is not possible to use these jacks when connecting the
930A for Drop & Insert testing at a CSU.
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EQUIPMENT LINE

SIDE i}
EQPT
MON
FROM . -
DTE ; : &
.  DRIVER
EQPT
ouT )
TEST,
LOOPBACK -
CONTROL
DTE AND )
LINE 3
MON MONITORING
TO rx ] .
| ]
EQPT
IN
CSU BLOCK DIAGRAM

FIGURE 4-7

in order to perform a D&I at the CSU, the 830A must pass the traffic from
Egquipment Out to Line In and from Line Qut to Equipment In. Since we
cannot use the monitor jacks, it is almost a sure bet that the span will be
dropped at some point during the procedure of connecting the test cords.
For this reason it is suggested that this procedure be done out of hours or
after the users have been alerted. The same warning applies when
removing the test cords.

The following diagrams describe the recommended procedure for
connecting test cords between the 930A and a T1 CSU to do a D& test.

The first step is to place the 930A in the MON 1&2 mode with its settings
at 100 OHMS impedance, D4 Superframe {(or Extended Superframe as
appropriate), AMI! line code, D3/D4 channel sequence and normal
supervision. These are the most common settings. They can always be
changed later.
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Next, plug test cords inta the two inputs of the 930A and then plug the
other ends of these test cords into the LINE QUT and EQPT OUT jacks on the
CSU as shown below.

EQUIPMENT LINE
SIDE SIDE
LINE
T’?EM IN
" DRIVER
EQP
out Csu
TEST,
LOOPBACK T-1
L
DTE oD LINE
LINE
MONITORING
TO LINE
DTE
- <
CSU BLOCK DIAGRAM

\

X

930A &H#12¥ECV—1 MON1&2 EXT CLK SET—UP)
0000
PCME
IN OUT IN CJT
N .::' i1 O QZO y

TEST CORD CONNECTION AT T-1 CSU
FIGURE 4-8
Next, connect test cords from the 930A oufputs to the CSU LINE IN and
EQPT IN jacks as shown below.
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EQUIPMENT LINE

SIDE SIDE
EQPT
MON
FROM LINE
DTE [ e : LINE
» > ORIVER »
ouT csu
TEST,
LOOPBACK T-1
DTE CONTROL
AND LINE
LINE LINE
MON MONITORING =
10 LINE ¥
DTE ouT |
EGQPT \
IN

\ CSU BLOCK DIAGRAM

\\ _

5 ! i A

’
930A [CH\‘EZ\’!ECV-! MON1&2 EXT CLK SET-«Uﬂ

0000

PCM
IN OUT IN CUT

010 020 |

Y-

CSU LINE IN AND EQUP JACKS
FIGURE 4.9
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After a few seconds the remotie alarm indication will clear and the 930A

will frame up to the signal. If you happen to be on an ESF line the 930A
will automatically frame up to it.

Once you have successfully framed up to the T1 signal, the last step is to
place the 930A in the D&l mode.

Pressing the softkey under MON 1&2 brings up the selections and pressing
the softkey under D&! will select that mode. The display and connections
are shown below.
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EQUIPMENT LINE N

SIDE SIDE
FROM L:I;IaE
DTE LINE >
DRIVER
csy
TEST,
: LOOPBACK ! T -1
CONTROL
DTE \ AND % LINE
LINE
MONITORING
70 LINE }
DTE ou‘r
EQPT
\ CSU BLOCK DIAGRAM
[ 9304
(ca%m ECV-1 D& EXT CLK SET-UP j
O 000
PCM
IN QUT tN QUT
N 010 020
g
.

CSU DROP AND INSERT FIGURE 4-10
At this point you can perform any testing on a Drop and Insert basis that

the 830A is capable of. This includes sending or receiving calls,

transmission measurements, supervision monitoring and DS-0 Bit Error
Testing.
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SECTION V
EXTENDED FEATURES/MENU OPTIONS

5-0 EXTENDED FEATURES/MENU OPTIONS

5-0.1 FINDING WHAT YOU WANT UNDER THE OPTION MENU KEY

The good part about the OPTION MENU key is, it permits the capabilities of
the 830A to be expanded without replacing the front panel. The bad news is,
multiple functions are located under a single key. The following is a list of
the Menu Options which come standard with all 930A's. A complete listing of
all Menu Options (standard plus optional) is listed in Table &-1 on pages 5-3
and 5-4.

5-0.2 USEFUL TRUNK TYPE/MENU OPTION COMBINATIONS

A frequently asked question is "What tests can | do when | am in a particular
Trunk Type?". This section provides a quick guide to the menu numbers of the
functions you will need for the most common tests. There are many others as
weli, but these are commonly used.
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On Loop Start, Ground Start, E&M, SF, and T1 PCM Trunks

10

Place a Feature Group D,
TSPS or any Wink Start call

Recsive a call
Set-up Printer Port

Measure Wink Timing

Measure Supervision
Timing

On T1 PCM Trunks Only
I0

Check A,B,C&D
Bits in all 24 Channels

Monitor a T1 span
for Slips, Errors, etc.

Measure T1 Voltage

Check Clock Difference
ona 1

Make a T1 Bit Error Test

Check 24 Hour Error History

Inject Errors, BPV's, etc.
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GO 10

DIAL/RING and
Menu Option 2

Menu Option 4
Menu Option 3

Menu Option 2 or 4 to
set-up and then Menu
Option 9 for resuits.

Menu Option 8

GO TQ
Menu Option 20

Menu Option 43

Menu Option 41

Menu QOption 42

Menu Option 45

Menu Option 44

Menu Option 46

5-2

SECTI]
5-20

5-43

5-41
5-42

5-45
5-44

5-46



TABLE 5-1
MENU OPTION NUMBERS

MENU OPTION NUMBER ___DESCRIPTION PURCHASED OPTION
OPTIONNUMBER: 1 MODIFY DIAL/RING STANDARD
OPTIONNUMBER: 2 SENDDIGIT SEQUENCES STANDARD
OPTIONNUMBER: 3 REMOTECONTROL OPTION 930A-10C
OPTIONNUMBER: 4 DIGIT RECEIVER OPTION 930A-01
OPTIONNUMBER: 5 REN-3 LOAD OPTION 930A-13
OPTIONNUMBER: 6 D.C.VOLT/AMP METER STANDARD
OPTIONNUMBER; 7 SUPERVISION THRESHOLDS STANDARD
OPTIONNUMBER: 8 SUPERVISIONMONITOR STANDARD
OPTIONNUMBER: 9 WINK TIMING STANDARD
OPTIONNUMBER: 10 FREQUENCYSWEEP STANDARD
OPTIONNUMBER: 11 IMPULSE NOISE & HITS OPTION 930A-07
OPTIONNUMBER: 12 WINKMARGINING OPTION 930A-01
OPTIONNUMBER: 13 PHASE/AMPLITUDE JITTER OPTION 930A-18
OPTIONNUMBER: 14  SET TIME AND DATE OPTION 930A-10C
OPTIONNUMBER: 15  BEEPONERROR STANDARD
OPTIONNUMBER: 16  DIGITRECEIVERTIMEQUT OPTION 930A-01

OPTIONNUMBER: 17
OPTIONNUMBER: 18
OPTIONNUMBER: 19
OPTIONNUMBER: 20

OPTIONNUMBER: 21
OPTIONNUMBER: 22
OPTIONNUMBER: 23
OPTIONNUMBER: 24
OPTIONNUMBER: 25
OPTIONNUMBER: 26
OPTIONNUMBER: 27
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ENVELOPEDELAY DISTORTION
PEAK/AVERAGE RATIO
4-TONEINTERMODULATION

24 BIT DISPLAY

TOGGLE A/B BITS
ABSQOLUTEDELAY

RESERVED

RESERVED
FARENDRESPONDER
ROTL/NEARENDRESPONDER
ROTLINTERROGATOR

5-3

OPTION 930A-19
OPTION 930A-08
OPTION 930A-20
OPTION S3CA-8E
-9E
OPTION 930A-8E,3E
OPTION g30A-21

OPTION g30A-12
OPTION 930A-12
OPTION 830A-12



MENU QPTION NUMBER

TABLE 5-1 (Continued)
MENU OPTION NUMBERS

DESCRIPTION

PURCHASED OPTION

OPTIONNUMBER: 28
OPTIONNUMBER: 29
OPTIONNUMBER: 30
OPTIONNUMBER: 31
OPTIONNUMBER: 32
OPTIONNUMBER: 33
OPTIONNUMBER: 34

OPTIONNUMBER: 35
OPTIONNUMBER: 37
OPTIONNUMBER:39
OPTIONNUMBER: 40

OPTIONNUMBER: 41
OPTIONNUMBER: 42
OPTIONNUMBER: 43

OPTIONNUMBER: 44
OPTIONNUMBER: 45
OPTIONNUMBER: 46
OPTIONNUMBER: 47
OPTIONNUMBER:48
OPTIONNUMBER: 50
OPTIONNUMBER: 51
OPTIONNUMBER: 52
OPTIONNUMBER: 56
OPTIONNUMBER: 57
OPTIONNUMBER: 65
CPTIONNUMBER: 87
OPTIONNUMBER: 88
OPTIONNUMBER: 89
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OPTION

TRANSPONDERTEST
CALL 102 LINE
ADJUST TLP
SENDHOOKFLASH
DIAL-UP TESTLINE
DIAL-UP SWEEP
SELECTREPORTS

DUALTONESENDER
LINE STATUS
REMOTEAUDIO
SENDPCMALARMS

READ T1 VOLTAGE
T1WANDER
ERRORCOUNTERS

T1 ERRORRISTORY
T1ERRORINJECT
DS-1 BIT ERROR RATE
APS TEST
CSUEMULATION
BATCHMODE
TESTRESULTS

£911 EMULATION
DS-0 BIT ERROR RATE
DS-CLOOPBACK
GND-STCOINPHONE
TPTBURSTLENGTH
POST-TPT DELAY
PRINTERHAND SHAKE
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OPTION 930A-35
OPTION 930A-29
STANDARD
STANDARD
STANDARD
STANDARD
OPTION930A-10

STANDARD

OPTION 930A10C
OPTION 930A-47
OPTION 930A-8E
OPTION 930A-9E
OPTION 930A-8E
OPTION 930A-9E
OPTION 930A-8E
OPTION 930A-9E
OPTION 930A-8E
OPTION 930A-9E
OPTION 930A-2E
OPTION 930A-9E
OPTION 930A-22
OPTION 930A-22
OPTION 930A-44
OPTION 930A-29
OPTION 930A-29
OPTION 930A-37
OPTION 930A-22
OPTION 930A-22
STANDARD

OPTION 930A-12
OPTION 930A-12
OPTION 930A-10



TABLE 5-1 (Contlinued)
MENU OPTION NUMBERS

MENU OPTION NUMBER DESCRIPTION PURCHASED OPTION

OPTICNNUMBER: 90 DSPMEMORYTEST OPTION 930A-01
OPTIONNUMBER: 91 SOFTWAREVERSION STANDARD
OPTIONNUMBER: 92 SOFTWARECCOLD-BOOT STANDARD
OPTIONNUMBER: 23 TEST DISPLAY STANDARD
OPTIONNUMBER: 94 LISTOPTIONS STANDARD
- OPTIONNUMBER: 95 DRY CIRCUIT STANDARD
OPTIONNUMBER: 96 TESTEXTENDEDRAM OPTION 930A-32
OPTIONNUMBER: 97 HOLDCONTROL STANDARD
OPTIONNUMBER: 28 ESFBOARDSOFTWAREVER OPTION 930A-8E

OPTION 930A-9E

Menu Option Numbers which are not used éfe féser&)éd .f.br fuﬁ}ré. éxpahéibﬁ: |
5-0.3 HOW TO GET INTQ THE MENU ONCE YOU FIND IT

There are two ways you can get into the Menu Option of your choice.
After pressing the OPTION MENU key you will see the last selected menu. |t
could be, for example, OPTION NUMBER: 6 DC VOLT/AMP METER. Suppose
you want to adjust the Transmission Level Point (TLP) of the receiver. You
will need to get to Menu Option 30. One method is to enter the number 30
using the keypad and press ENTER. This gets you right inside Menu 30 and you
can start adjusting. The cther way to do this is to page upward through the
menus using the UP Arrow key {or DOWN Arrow key as appropriate). When you
get to Option Number 30 this way, you will still be on the outside. In order tc
get inside the menu, you simply press any softkey (8K1, SK2, 8K3, or SK4)
under the display and this will get you inside the menu. This procedure is
true for all Menu Options, whether they are standard or opticnal.
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You can get out of any of the Menu Options by pressing the OPTION
MENU key, or any of the other 8 function keys, as many times as necessary. In
many cases, one of the softkeys inside the Menu Option will be labeled EXIT,
and pressing this softkey will have the same effect. Remember that you
enter a Menu Option from the outside by pressing any softkey and you can
back out of any menu by pressing the OPTION MENU key.

NOTE:

The option numbers for the OPTION
MENU functions should not be confused
with the order numbers of purchased
options.

NOTE: To store the parameters which have been set up in a Menu Option, it is
necessary to exit from that option. To do this, press the CPTION MENU key
as many times as necessary to get outside, then press the STORE key and
enter the desired storage location number (01 to 39). The only exception to
this is Option Number 1: MODIFY DIAL/RING. This is explained in greater
detail in Section 5-1.
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5-1 CHANGING THE DIAL/RING DEFAULTS (MENU OPTION 1)

You must first select the type of digits you want to modify under
the DIAL/RING function before going to the OPTION MENU function
and selecting Option Number 1.

After you have selected the type (MF, DTMF or DP) of digits you are going to
modify, you can perform the following steps.

OPton 1 nction key.

Press the OPTION MENU § 0
&n

arrow keys to

The Model 930A display will appear as follows:

OPTION NUMBER : 1 MODIFY DIAL/RING

Press any softkey to enter the function.

NOTE: Entering a 1 and pressing the ENTER
key will cause the 930A to go directly to
Menu Option 1 and enter it.

Once you have entered the function, there will be one of two possible
displays shown. For MF or DTMF the display is the same. Only the display for
DP is different. The following sections will describe how to modify the
different types. This section will consider only the modification of outpuised
digits which is a standard feature.
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5-1.2 CHANGING THE LEVEL, FREQUENCY AND TIMING
OF MF OR DTMF DIGITS

OPTION NUMBER : 1 MODIFY DIAL/RING

Press any softkey to enter the function.

NOTE: Entering a 1 and pressing the ENTER
key will cause the 230A to go directly to
Menu Option 1 and enter it.

Once you have entered the function, there will be one of two possible
displays shown. For MF or DTMF the display is the same. Only the display for
DP is different. The following sections will describe how to modify the
different types. This section will consider only the medification of outpulsed

digits which is a standard feature. The Ring Generator is purchased Option
930A-13.

After selecting the MF or DTMF mode under BDIAL/RING, the MODIFY SEND
DIGITS dispiay would be:

MODIFY: LEVEL FREQ TIMING

Use Softkey 1 to inspect or modify the tone levels.
Use Softkey 2 to inspect or modify the fone frequencies.
Use Softkey 3 to inspect or modify the timing.
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To change the output level of the digits, press Softkey 1 (under
LEVEL) to bring up the following display:

X.X dBm Y.Y dBm DEFAULT EXIT

where X.X and Y.Y are the levels at which the low tone and high tone,
respectively, are being sent. Typically these are 0.0, -7.0 or -23.0 dBm (7 dB
below the TLP as a default) depending upon Trunk Type selected.

Softkey 1 selects the LOW tone fevel to be modified.
Softkey 2 selects the HIGH tone ievel to be modified.
Enter another level using the Numeric Keypad.
Softkey 3 selects the DEFAULT levels.

Softkey 4 will return you to the main selection display.

MODIFY: LEVEL FREQ TIMING

To change the frequencies of the digits being sent, press Softkey 2
{under FREQ):
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0.0 % 0.0 % DEFAULT EXIT

0.0% is the default, indicating no change in tone frequencies.

Softkey 1 (LOW Tone) and 2 (HIGH Tone) select
which tone frequency is to be modified.

Press one or the other, enter the percentage
(either + or -) from the keypad, and press ENTER.
Typical values might be +/- 2%.

Softkey 3 selects the DEFAULT or unmodified values.

Softkey 4 returns you to the "MODIFY™ display.

MODIFY: LEVEL FREQ TIMING

To change the timing of the digits you are outpulsing, press Softkey 3
(under TIMING):
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XX ON YY QFF DEFAULT EXIT

XX is the number of milliseconds the tones are ON and YY is the Interdigit
time (time between tones) in milliseconds. These are typically 50
milliseconds ON and OFF for DTMF and 70 milliseconds for MF.

Softkeys 1 and 2 select whether On or Off time is to be
modified. Then you enter the desired time from the keypad.

Softkey 3 enters the DEFAULT values. These will vary
depending upon whether MF or DTMF has been selected.

Softkey 4 will return you to the MODIFY display.

Pressing any function key wilt exit to that function, causing the
modifications to be retained in non-volatile memory. In the DIAL/RING
function, any sedquence of digits which is outpulsed will be sent
with the modifications you set in the MODIFY DIAL/RING menu.

5-1.3 HOW TO CHANGE % BREAK, RATE AND INTERDIGIT TIME
OF DIAL PULSE (DP) DIGITS

After selecting DP digits under the DIAL/RING function, a different MODIFY
SEND DIGITS display will be presented when you enter Option Number 1.

MODIFY: %BREAK PPS INTERDIGIT

Softkey 1 jets you change the On Hook percentage of the pulse.
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Softkey 2 lets you change the number of pulses per second.
Softkey 3 lets you change the Interdigit timing.
You can press any function key to exit.

:To change the % BREAK, press Softkey 1 (under %BREAK):

BREAK = NN.N % DEFAULT EXIT

NN.N is the ON HOOK percentage of each pulse (default is 60.0%).
Enter the percentage you want from the keypad.

Press Softkey 3 to reset the % to the 60.0% DEFAULT
when you are finished testing.

Press Softkey 4 to exit back to the main menu display.

To change the Dialing Speed, press Softkey 2 (under PPS):

DIAL SPEED = NN.N PPS DEFAULT EXIT

NNLN is the number of pulses per second.

Change the dial speed using the keypad to enter a new value.
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Press Softkey 3 to change back to the 10 PPS default after
you are finished with the test.

Press Softkey 4 to exit back to the main menu.

To change the INTERDIGIT TIME, press Softkey 3 (under INTERDIGIT):

INTERDIGIT TIME = NNN ms DEFAULT EXIT

NNN is the number of milliseconds between digits.

Change the Interdigit Time using the keypad to enter a new value.
Press Softkey 3 fo change back to the 700 msec. DEFAULT.
Press Softkey 4 to exit back to the main menu.

5-1.4 MODIFICATION OF RING GENERATOR PARAMETERS

Select DIAL/RING. While in the Dial/Ring Mode, Select Menu
Option 1 Modify Dial/Ring. The following screen is displayed:

MODIFY: LEVEL FREQ TIMING

Press Softkey 1 to inspect or modify Ringer level

Press Softkey 2 to inspect or modify Ringer frequency
Press Softkey 3 to inspect or modify Ringer On/Off time.
Press the OPTION MENU function key to exit the menu.
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Pressing Softkey 1 under level will bring up the following display:

87V DEFAULT EXIT

To change the voitage, enter the new value using the keypad.
Press enter. The new value will be displayed. To change
frequency, press 8SK2 FREQ at top menu. The following
screen will be displayed:

20 Hz DEFAULT EXIT

To change the Frequency, enter the new value using the keypad.
Press enter. The new value will be displayed. To change the
On/Off Ringer interval, press SK3 TIMING. The following display
will be displayed:

2000 ON 4000 OFF DEFAULT EXIT

To change the Ring interval, enter the new value using the keypad.
Press enter. The new value will be displayed. Select SK1 for
On time and SK2 for Off time. Press EXIT when compiete.
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5-2 HOW TO BUILD A CALL SEQUENCE (MENU OPTION 2}

There will be times when you will want to send more than one phone number
in sequence (Feature Group D, TSPS, etc.), or send a very long string of digits
(up to 72 digits long), or continuously send a sequence of digits over and
over.

Menu Option Number 2: SEND DIGIT SEQUENCES is the function which
allows you to do these things. It operates in conjunction with the
DIAL/RING function and the STORE function.

The procedure starts with entering the telephone numbers you want to send
one at a time in the DIAL/RING functicn. You store each of these strings (for
example 4087611000, 5551212, etc.) one at a time in any of the 39 registers
{01 to 39). You then select Opticn Number 2, enfer the menu, and input the
storage location numbers instead of the phone numbers. This sounds a bit
complicated but it is really easy once you have gone through the steps, or
have seen it done.

Rather than go through details it is better to look at some examples. The
following examples will show you how to send a multi-wink sequence such
as a Feature Group D, how to send a simple wink start sequence, and how to
send up to a 72 digit long string.

5-2.1 HOW TO BUILD A FEATURE GROUP D SEQUENCE IN THE 930A
To build a Feature Group D (Equal Access) call from a Bell Operating Company

(BOC) switch to an Interconnect Carrier (IC) through an Access Tandem
switch, do the following:

Press the DIAL/RING S O g;:; function key.

if no sequence has previously been entered, the display will come up blank.
Normally, the last number dialed will be showing. Before beginning any data
entry you should press the CLEAR key tc remove any existing sequence from
the display.
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If there is no other sequence displayed, or after you have pressed the CLEAR
key, you will see the display below.

RPT? MF T1R1

If you do not come up into MF digits when you enter DIAL/RING, press
Softkey 3 until MF is displayed.

Basically, there are two types of equal access sequences. The 3-stage
sequence is found on the input side to the Access Tandem. The 2-stage is
found on the output from the Access Tandem toward the Interconnect Carrier.
Both are Wink Start trunk calls and the only difference is that the 3-stage
includes the Interconnect Carrier's identity code in addition to the calling
number (AN1) and the called number.

SERVICE REQUE?&
SERVICE REQUE%
WINK
IC CODE @ WINK
END @ WINK ACCESS ANI » INTER-
OFFICE TANDEM CONNECT
ANI
SWITCH SWITCH |jmSALLED NUMBER! carmiER
CALLED NUMBE WINK SWITCH
WINK a
-l
ANSWER ANSWER
SUPERVISION SUPERVISION

EQUAL ACCESS CALL PROGRESSION DIAGRAM

The 3-stage call has the form:

WINK

iC CODE
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The 2-stage call has the form:
WINK CALLING # CALLED # WINK

To simulate these calls, enter the numbers to be dialed and store them
sequentially into memory. Starting from a blank display, the process is:

RPT? MF TiR1

For this example, we will simulate a full Feature Group D call sequence using
the number "KPQ01777ST" for the IC code, "KP004087611000ST" for the
calling number (ANI), and “KP41555512128T" for the called number. Each
must be entered and stored separately. The procedure is outlined on the
following pages.

Use the Numeric 'Keypad to enter the 1C code,
which, for example purposes, is assumed to be

This is only an example of an IC code. You must check the local codes in
effect for your area when doing this for real.
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The IC code example display is:

KPOO1777ST RPT? M T1R1Y

keys.

Press the CLEAR
and allow entry of the next sequence.
The next step in creating the Equal Access call is to enter the calling number.
The MF string for the ANI is "KP004087611000ST" in this example. The
first two digits are the information digit pair {for inter-LATA restricted

lines), and then the 10 digit ANl number (calling number plus area code). The
MF delimiters "KP" and "ST" surround the number.

Use the keypad to enter the number as foliows:

ADOOOE
DOEEE)-
finally, press 3: .
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When you have correctly entered the ANI, the display will look like:

KP0040876110008T RPT? MF TiR1

o E 7 3
- ._,< S Cn

930A automatically incremented the register
location so that it was not necessary to enter
the number 11,

Press the CLEAR[ L L |
and allow entry of the next sequence.

After you have entered the 1C code and the ANI into memory locations 10
and 11 respectively, all you have left is the called number.

The final string is the called number (with Area Code). For this example, we
used the number "4155551212." In MF, this number is surrounded by the KP
and ST delimiters, so we enter it as follows:

:; then press { 4 j ( 1 Jthen
our times, then ( 1 } [ 2 }
[ 1 ) { 2 ] and finally, press

Press|
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When you have correctly entered the called number, the dispiay will look like:

KP0041555512125T RPT? MF TiR1

Store this sequence in location 12 by pressing

the and

When you have eniered and stored all the numbers, press the OPTION
MENUD key and go to Menu Option 2: SEND DIGIT SEQUENCES. To set this
menu to send the Equal Access call, do the following:

Press the OPTION MENU . O OPUOM function key.

Uss the UP/DOWN arrow keys to

select Menu Option 2; SEND DIGIT SEQUENCES.

OPTION NUMBER : 2 SEND DIGIT SEQUENCES
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Press any softkey under the display to enter the menu:

AUTC REPEAT 7 YES NO

If you press Softkey 2 (under YES), the 930A will continuously repeat
sending the sequence entered.

If you press Softkey 4 (under NO), the 930A will only send the sequence
once. This is normally what most people want.

Whichever key you press, the 930A screen will become:

WINK OFF-HK MORE

If a previous test sequence is present, press the

CLEAR; key and the display will show:

WINK OFF-HK MORE
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Remember, a Feature Group D input to an Access Tandem consists of the I1C
Code number, the ANI or calling number, and the called number, separated | |
by Wink supervision at the appropriate points. To input the sequence into the
above display, do the foliowing:

Press Scoftkey 2 (under WINK) to instruct the 930A to wait for a Wink

before outpulsing.
and and then

This tells the 930A to send the IC code digits stored in register 10 after it
sees the wink.

Press

Press Softkey 2 again to tell the 930A to wait for another Wink between
the IC Code number and the rest of the numbers. The 930A will then wait for

the second Wink.
FPress @ twice and then
Press - and and then

This instructs the 930A to outpulse the ANI and called number stored in
registers 11 and 12 respectively.

Press Softkey 2 to tell the 930A to look for the final Wink which
completes the sequencs.

Press Softkey 3 to tell the 930A to expect the far end to go "Offhook"
when the call completes.
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~~. When you have correctly built the call sequence into the 830A, the display
- will look like:

W 10 W 11 12 W H WINK OFF-HK MORE

where 10 = KP0O017778T, 11 = KP00408761000ST, and
12 = KP41555512128T, in this example.

Look at the example display above and compare it to the form of the 3-stage
call repeated below:

WINK [IC CODE WINK CALLING # CALLED # WINK
W 10 W 11 12 w

To send the call sequence, go OFF HOOK using the front pane! Hook-
switch and the 930A will start sending when it gets a wink from the far end.

From this example you can see that it would be a very simpie thing to change
from the 3-stage to a 2-stage call at the output side of the Access Tandem.
All you would have to do is clear out the old display and enter the new
sequence with the [C code removed.

That is, the new sequence would be (Off-Hook supervision is left out):

WINK CALLING # CALLED # WINK
W 11 12 W

You can use any memory locations you want. The principles remain the same.

The SEND DIGIT SEQUENCES Menu Option has been designed specifically to
outpulse from the register locations where the digit strings are stored.
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If the 930A is already OFFHOOK, go back ONHOOK and then go OFFHOOK
again and the sequence will be cutpulsed. You will hear the ouipulsing digit
strings on the 930A's speaker and you should also hear the far-end answer.
The Model 930A will also automatically time the winks. The wink timing can
be examined by going to Menu Option 9: WINK TIMING.

You can either "send" a multi-wink sequence from the 930A or "receive" a
multi-wink seguence but you cannot do both simultaneously from a single
930A. A single 930A cannot simulate the Originating and Terminating offices
simultaneously.

NOTE:

Any modifications made in MODIFY DIAL/RING (Menu Option 1)
will also be siored.

Make sure that the correct Trunk Type has been selected
before storing any strings.

5-2.2 HOW TO PLACE A CALL ON A WINK START TRUNK

E&M or T1 Carrier Interoffice Trunks are commonly Wink Start trunks. That
is, the originating office will not send digits to the terminating end until it
receives a wink from the terminating end office indicating that it is all right
{0 proceed.

To examine the procedure for originating a Wink Start call, assume a DTMF
sequence is to be sent. As in the previous example, it is necessary to first

store the desired phone number in one of the memory locations (00 to 39)
- under the DIAL/RING function. To repeat the process:

Press the DIAL/RING . O [y function key.

The 930A display below is a typical example:
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RPT? MF TI1RY

To send the DTMF digits called for in this example, press Softkey 3 {under
MF) and the display will change to:

RPT? DTMF TR

Next, enter the telephone number you want to call using the keypad like a
regular telephone. Make sure that the 930A is ON HOOK. After entering a

number, & typical display is:

14087611000 RPT? DTMF TiR1

You use the same procedure employed in the Feature Group D example to store
the number in, say, register location 20. After you press the STORE key,
enter 2 and 0 from the keypad, and press the ENTER key. The 930A display
will return to the above display. At that point, just perform the following

steps:
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Press the OPTION MENU. O ZPYen function key.

Use the UP/DOWN arrow keys to

select Menu Option 2: SEND DIGIT SEQUENCES.

The 930A display should look like:

OPTION NUMBER : 2 SEND DIGIT SEQUENCES

Press any softkey under the display to enter the Menu Option and the 930A
display will change to:

AUTO REPEAT ? YES NO

It you press Softkey 2 (under YES), the 930A will continuously repsat
outpulsing the sequence after you go OFF HOOK.

if you press Softkey 4 (under NO), the 930A ouipuises the sequence you

anter once,
Pressing either softkey causes the 930A display to become:
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WINK OFF-HK MORE

To program the 930A to wait for a wink before outpulsing, press Softkey 2
{under WINK) and the 930A display will become:

w WINK OFF-HK MORE

Next, enter the location of the memory register where the phone number to
be outpulsed is located. In this example, the number {0 be outpulsed after the
wink, was stored in memory location 20. Press 2 and 0 on the numeric
keypad, then press the ENTER key, and the 930A display will be:

W 20 WINK OFF-HK MORE

An OFF HOOK indication can be inserted at the end of the sequence 1o iook at
answer back supervision. Press Softkey 3 (under OFF-HK) and the display
will change to:
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W 20 H WINK OFF-HK MORE

To outpulse the telephone number then, all that is required is to place the
front panel hook switch in the OFF HOOK position and the 930A will seize
the trunk, wait for a wink and then outpulse the digits after the wink.

5-2.3 HOW TO SEND A CALL MORE THAN 18 DIGITS LONG

You may want to send a phone number longer than the 18 digit maximum
permitted by the DIAL/RING function.

Suppose you want to send out a long string of digits as part of your
manufacturing fests on a piece of your equipment. First, you enier the number
under DIAL/RING, then you store it in one of the 40 register locations, then
you go to Menu Option 2 and enter the storage location, and finally you go
Offhook.

This situation is a little different because we cannot enter the entire number
into the DIAL/RING display.

Suppose you want to send a string of thirty DTMF 6's. We know we can send
18 digits from DIAL/RING. Go to DIAL/RING, select DTMF mode, and enter
eighteen 6's. Then store this string in register 1. Next, clear out this display
and enter twelve 6's and store them in register 2. These could have been any
mixture of numbers.

Go to the SEND DIGIT SEQUENCES menu and clear out any previous
sequences. Then enter the number 1, press ENTER, enter the number 2, press
ENTER, and the display will be:
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01 02 WINK OFF-HK MORE

Now, go OFF HOOK and the 930A will send the string of thirty DTMF &'s.
From this, you can see that all you have to do to send up to 72 digits, is fo
store up to 18 digits in each of four successive memories (1, 2, 3 and 4 ) .
You can also use this menu to send a mixture of MF, DTMF or DP digits.

5-2.4 ADDITIONAL FEATURES OF MENU OPTION 2

By now, you are probably curious about what is under Softkey 4 (MORE) in
these displays.

WINK OFF-HK MORE

Instead of entering a WINK, or looking for an OFF HOOQK at the end of the
sequence, suppose you wanted 1o enter a pause. In this case, go back o the
930A display below:

W 20 WINK OFF-HK MORE
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Instead of pressing Softkey 3 press Softkey 4 {under MORE)} and the 930A
display will advance to:

=

W 20 PAUSE D-DIAL MORE

From this menu you can enter the Pause by pressing Softkey 2 (under PAUSE)
and the 830A display will become:

W 20 - WINK OFF-HK MORE

The digits stored in location 20 would be sent after going Off-Hook and
receiving a wink. The 930A would then pause for one second after outpuising.

W 20 PAUSE D-DIAL MORE

Instead of entering a PAUSE, a DELAY-DIAL event could be inserted by
pressing Softkey 3.
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Pressing Softkey 4 (under MORE) again, instead of entering a pause or delay-
. dial, would bring up the following choices:

w 20 SEND ROTL EXIiT

Pressing Softkey 2 {under SEND) enables sending the sequence without
first going OFF HOOK. Pressing Softkey 3 (under ROTL) causes the 930A
to act as a Remote Office Test Line (ROTL)/Near End Responder at the end of
the sequence. Purchased Options 930A-01 and -12 are required for this to
function. The display in this case looks like:

W 20 75 WINK OFF-HK MORE

When the 930A goes OFF-HOOK, the number of the far-end test line will
be outpulsed after the Wink is received. When the call completes, and the
Test Line answers with the Test Progress Tones, the 930A will begin testing.
The results of the 2-way measurements will be displayed. The resulis are
stored in memory and you can review them in Menu Option 26.
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5-2.5 ROTL/RESPONDER TESTING USING SEND DIGIT SEQUENCES

Option 930A-12 also enables you to operate the manual ROTL test function
from SEND DIGIT SEQUENCES, Menu Option 2. This enables you to insert
Winks or even place a Multi-Wink type call to initiate ROTL testing.

First, set up the ROTL/RESPONDER in Menu Option 26 as described in 5-26,
This selects the TLP and tests which are desired. When this has been
accomplished, you have the choice of sending the Far End Responders number
from the ROTL/RESPONDER (Menu Option 28) or going to Menu Option 2:
SEND DIGIT SEQUENCES to send it. In some cases, there are points in the
telephone network where it is essential to be able to send a Multi-Wink
sequence in order to complete a call. In such instances, you would place the
call to the Far-End Responder from the SEND DIGIT SEQUENCES menu.
Begin at Menu Option 2: SEND DIGIT SEQGUENCES.

OPTION NUMBER : 2 SEND DIGIT SEQUENCES

Enter the menu by pressing any softkey under the display and it becomes:

AUTO REPEAT ? YES NG

Press Scoftkey 4 (under NO) toc send the call sequence once and the dispiay
changes to: _
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WINK OFF-HK MORE

If any previously eniered sequences are displayed, press the CLEAR key to
obtain the above display.

As an example, simulate an Equal Access call sequence. This sequence will
consist of two MF records: the ANl or calling number, and the called
number which will be the test line's number. These two numbers will be
stored in memory locations 15 and 16. After the winks and the two numbers
have been correctly entered, the 930A display will look like the one below:

W 158 16 W WINK OFF-HK MORE

After entering the Feature Group D call sequence, the next step is to
tell the 930A to become a manual ROTL/Near-end Responder so that it
will commence testing after the call completes.

Press Softkey 4 (under MORE) until the 930A display is identical to:

W 15 16 W SEND ROTL.  MORE
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You will need to place the ROTL function at the end of the sequence by
pressing Softkey 3 (under ROTL). The 830A display will becoms:

W 15 16 W T5 SEND ROTL  MORE

To begin testing, place the front panel Hookswitch in the OFFHOOK
position and the 930A will outpulse the call. The 930A display will appear as
follows until the cali completes and testing begins:

~- WAITING FOR 105 TESTLINE ---

When testing commences, the two way test results will begin to appear.

5-34

www.valuetronics.com



§-3 PRINTER SETUP (MENU OPTION 3)

The procedure for setting up the 930A to work with a serial printer is
similar to the procedure for setting up any of the remote operating modes.
For this reason a brief review of the general set-up procedure foliows:

1) Turn on the 930A, set-up the correct Trunk Type. (Section 3),
and any test functions desired (Refer to Section 3).

2) Press the OPTION MENU key, page to Menu Option 3 (Remote
Control), and set the mode to "OFF" (Refer to Section Vi as
necaessary). Exit back to the main Option Menu by pressing Softkey
4 {under EXIT). This step prevents inadvertent dumping of data to
the printer and filling up its buffer before you are ready to print.

3) Turn on the Printer and connect its cable 10 the 330A serial port.

4) Press the OPTION MENU key and enter Menu Option 3 by pressing
any softkey under the display.

5) Once inside Menu Option 3, press Softkey 3 (under SET-UP).

8) f the printer's data format is not known, it can be determined
from it's operating instructions. Set the 930A’s baud rate, parity,
character size and stop bits to match those of the printer.

7} Once the data format has been set correctly, and the 930A has
returned to the Remote Control menu, press Softkey 2 until
the display reads "PRINTER".

8) Exit from the Remote Control menu by pressing Softkey 4

(under EXIT) and the Printer mode will be initialized.

At this point, you will be asked a series of questions by the 930A regarding
what parameters are to be printed out. These questions are:
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PRINT ERRORS? YES NO

To print PCM errors, whenever they occur, press Softkey 3 (under YES),
otherwise press Softkey 4. In either case the 93CA display will advance to
the next question, which is:

PRINT RECEIVED RECORDS? YES NO

To print calls captured by the digit receiver, press Softkey 3 (under
YES). Press Softkey 4 if this printout is not wanted. If you answer YES, the
display advances {o:

PHINT DIGIT ANALYSIS? YES NO

To print the analysis of the received digits, press Softkey 3 (under
YES), otherwise, press Softkey 4.

The 930A display advances to the next question which is:
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PRINT WINK TIMING? YES NO

To print the wink timing measurements, press Softkey 3, ctherwise
press Softkey 4. When the questions have been answered, you may exit from
this Menu Option. The printer will begin to print whenever one of the
conditions occurs, or if the ENT (Enter) key on the 230A is pressed. Press the
ENT key to test your connection. If the ouiput is garbled, adjust the baud
rate, parity, or number of bits. To suspend printing for any reason, without
taking the 930A out of the Printer mode, simply tyrn off the printer power.

NOTE: Taking the printer "Off-Line” may not have the desired effect since
its’ buffer may fill up with unwanted material which will be printed out
when the printer is placed back "On Line".
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5-4 DIGIT RECEIVER ANALYZER (MENU OPTION 4)

The Digit Receiver has 2 Menu Options which are installed in the Model
930A when Option 9830A-01: DP/MF/DTMF RECEIVER/ANALYZER has
been installed. These Menu Options appear under the OPTION MENU key as:

1) OPTION NUMBER: 4 DIGIT RECEIVER
2) OPTION NUMBER: 12 WINK MARGINING

The Digit Receiver Option can be used in BRIDGE mode on analog trunks, or
the MON-1/MON-1&2 modes on PCM trunks to monitor the interaction
between equipment. In the TERM mode, the 930A can completely simulate
terminating equipment. In either case the 930A will record the ouipulsed
digits it receives. In the TERM mode, the 830A will supply supervision. In the
BRIDGE, or MON-1/MON-1&2 modes, it will look for, and time, supervision
events (Winks, Offhooks, etc.). The 930A breaks an outpulsing sequence into
groups of digits and supervision events. The digit groups, which can be MF,
DTMF, or DP sequences, are called Records. The supervision events are
divided into Winks, Delays, and Off-Hooks.

Setup Menu Option 4: DIGIT RECEIVER by performing the following steps:

Press the OPTION MENU-O PUOM function key.

Use the UP/DOWN arrow keys fo

select Menu Option 04: DIGIT RECEIVER.

The 930A display is shown below:

OPTION NUMBER: 4 DIGIT RECEIVER

Press any softkey under the display to enter the menu. The main Digit
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Receiver menu is shown below:

SET-UP RECEIVE ANALYZE EXIT

Press Sbftkey 1 (under SET-UP) to enter the set-up menu for the Digit

Receiver. This requires vou to know something about the types of calls on
your trunks. The display will show the following choices:

SET RECEIVE: PARAMETERS SEQUENCE EXIT

To set the PARAMETERS, you have to know whether the signaling on your
Trunk is Multi-Frequency (MF), Touch-Tone (DTMF), or Dial Pulse (DP). If it

is DP or DTMF, you will need to know how many digits in the call. The 930A
default display of PARAMETERS is shown below:

RECORD : 1 18 DIGITS MF EXIT
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The "parameters" in this case are MF digits. The 830A treats each incoming
call as a RECORD. Some types of calis may have as many as 3 Records in
sequence. If the call is MF, you will need to tell the 930A the length of each
called number. The 930A can tell where one MF string stops and the next one
begins. The set-up displays all look the same except for the number. For
example, the display below shows the defauit for Record 2.

RECORD: 2 18 DIGITS MF EXIT

RECORD : 1 11 DIGITS DTMF  EXIT

Once you have set the PARAMETERS for the type of call you want to receive,
press Softkey 4 {under EXIT) to return to the SET-UP menu.

SET RECEIVE: PARAMETERS SEQUENCE EXIT

To set the SEQUENCE you press Softkey 3 under SEQUENCE in the set-up
menu on the previous page. The 930A defauit display is shown below:
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WINK OFF-HK MORE

WINK START:

W 1 H WINK OFF-HK MORE

IMMEDIATE DIAL:

1 WINK  OFF-HK MORE
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IMMEDIATE DIAL ON GROUND START:

H 1 WINK OFF-HK MORE

For the Wink Start Trunk, press Softkey 2 (under WINK) and the W appears.
This tells the 930A to give the far end a Wink when it sees the Trunk being
seized. The number 1 was entered to tell the 930A to receive a single
"Record” {since this was a regular domestic call example) from the far-end.
An OFFHOOK was entered so that answer supervision could be returned and
timed. This was done by pressing Softkey 3 under OFF-HK and an H appeared
after the W 1.

For the IMMEDIATE DIAL Trunk, you tell the 930A that a Record is coming
right after the Trunk is seized. There are no winks involved. You enter a 1
from the keypad and press ENTER. This is shown in the display above. You
could leave it at this just to capture digits, but it is a good idea to send back
an OFFHOOK when you terminate a Trunk. So enter an H, after the 1, by
pressing Softkey 3 (under OFF-HK) and the display will read 1 H instead of
just 1.

On a Ground Start Trunk, you must start with an Offhook. You enter the H
first and then the 1. The seguence would be H 1 in this case.

After you have entered the sequence into the 930A, press the OPTION
MENU key and you wiil see the main SET-UP display return:

SET RECEIVE: PARAMETERS SEQUENCE EXIT
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Now, press Softkey 4 (under EXIT) and the 930A display will back out
another step to the main selection menu:

SET-UP RECEIVE ANALYZE EXIT

To receive digits, press Softkey 2 (under RECEIVE) to activate the digit
receiver.

REC #1 HOLD GATED

The next time the trunk is seized, and digits are sent, you should see them
come across the 930A display. An example might look like:

KP4087611000ST REC #1 HOLD  GATED

Once the digits have been received, you can press the OPTION MENU key
to back out of the Receiver to the main display.
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SET-UP RECEIVE ANALYZE EXIT

At this point, press Softkey 3 {(under ANALYZE) to review the
characteristics of each digit in the string you received. A sample display
appears below:

KP4087611000ST TIME ON 9% ms MF 1

In the above example, an MF "Record” has been received. The cursor starts out
over the first digit. In this case it is the KP. By pressing Sofikey 2, you can
page through the levels and frequencies of the two tones which make up the
KP as well as their On and Off times. You can then use the right arrow key to
move the cursor to the nexi digit, and so on.

if you had set the 930A to receive a Multi-Wink call such as a Feature Group
D seguence, then the 2 or more "Records” would be stored in the Analyzer. You
would be able to look at them by pressing Softkey 4 (under MF 1) in the
example display on the previous page. This acts like a "wheel" and pages you
through Records 1 to 4 and then back to 1 again.

Press the OPTION MENU key to back out of the Analyzer display. From the

main menu, you can exit entirely from this Option, or go back into the
Receiver to collect more digits.

if you have a Printer connected to the 930A, then the 93CA will
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automatically go on receiving digits, and print the Digit Analysis with a
Time/Date stamp on the printout. Wink Timing results from Menu Option 9
wili also be printed if you are testing on a 4-wire analog trunk or a T1 span
(Option 930A-09E).

5-4.17 HOW TO RECEIVE CALLS ON PBX OR POTS TRUNKS

For a LOOP START trunk, assume that we want to Bridge onto the line, and
net interrupt service.

To monitor a call on a POTS line, set the 930A TRUNK TYPE so that its
display matches the cne below:

NORMAL LOOP BRIDGE BATTERY 2W 900

Now connect the T/R jack of the 930A to the Trunk access point. This is
typically at the "66 Block" or DEMARC point. You would use a 310 to alligator
clip test cord and clip onto the Trunk without pulling the Bridging clips from
the DEMARC. The diagram below shows the connection:

DEMAR

O

NORMAL LOOP BRIDGE BATTERY 2W 600

(

930A TIR)

A—
——
——
—

"§6 BLOCK"

Before going to the DIGIT RECEIVER (Menu Option 4), check the front panel
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Supervision LED's. They should match the status of the Trunk. That is, they
should show ON HOOK on both ORIG and TERM if the trunk is idle. When the
subscriber end goes OFF HOOK to dial the call, the ORIG LED shouid show
OFF HOOK. When the call completes, the TERM LED should go OFF HOOK.

If these states are reversed then you need to set the TRUNK TYPE
to REVERSE LOOP instead. The other settings remain the same,

Now you can press the OPTION MENU key and go to Menu Option 4 DIGIT
RECEIVER, Press any softkey under the display to get to the main menu:

SET-UP RECEIVE ANALYZE EXIT

SET RECEIVE: PARAMETERS SEQUENCE EXIT

To select Touchtone digits, press Softkey 1 or 2 to get to the
PARAMETERS. This brings up whatever the last selection happened to be. We
can start from the default display of PARAMETERS.

-

The default parameter settings for the 930A has all 4 Records set to MF. So
we have to change the default display for Record 1 shown below:
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RECORD : 1 18 DIGITS MF EXIT

There will be only 1 Record for this type of call. Press Softkey 3 to
change from MF to DTMF, Enter in the expected length of the called number
using the xeypad. Make it a local call, 7 digits long.

After you have correctly entered the length, the display will be:

RECORD: 1t 7 DIGITS DTMF EXIT

Now that you have set the parameters, the SEQUENCE is next. Press
Softkey 4 {under EXIT) and the selection display returns;

SET RECEIVE: PARAMETERS SEQUENCE EXIT

Press Softkey 3 (under SEQUENCE) and the display will change to:
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WINK OFF-HK MORE

If a previously entered sequence is showing, press the CLR key. Enter a 1
from the keypad and press ENTER. The display now looks like:

1 WINK OFF-HK MORE

Next, press the OPTION MENU key to back out of this display into:

SET RECEIVE: PARAMETERS SEQUENCE EXIT

Press Softkey 4 to exit back to the main menu:
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SET-UP RECEIVE ANALYZE EXIT

To receive the call and see the digits, press Softkey 2 (under RECEIVE)
and the display should become:

REC #1 HOLD GATED

The 930A is waiting for the Trunk to be seized and digits dialed. When this
happens, you should see them come across the display. Sometimes, it is
necessary to disable the 930A supervision detection to get the digits.

To ignore supervision, press Softkey 4 (under GATED) and the TRIGGER
display, shown cn the following page, will be presented.

TRIGGER: OPEN GATED

Press Softkey 2 {under OPEN) to select the OPEN mode. The display will
become:
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REC #1 HOLD OPEN

One way or the other, you will see digits come across the display when they
are dialed. In the OPEN mode, the display might look like:

7611000 REC #1 HOLD OPEN

When receiving digits in the OPEN mode, you will have to ignore some of the
"Errors” which will be displayed. OPEN is just what it says. This mode will
make transients, speech and other things show up as "E's"” before, in between
and after, the digits you are capturing. in most cases you can ignore them and
just look at the digits.
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5-4.2 RECEIVING CALLS ON PBX GROUND START TRUNKS

Select the NORMAL GND-ST Trunk Type on the 930A and use the softkeys to
change whatever appears on the display until it matches:

NORMAL GND-ST TERM BATTERY 2W 600

Again, this is a 2-wire trunk so the test cord connection at the DEMARC is
the same as before gxg¢ept that now the Bridging clips have been pulled. The
930A will "look" toward the subscriber, simulate the Central Office, and

supply Battery. The 310 to alligator clip test cord connection and 930A Trunk
Type set-up is shown below:

DEMARC

NORMAL GND-ST TERM BATTERY 2W 800

C

LTI

LT
co—
rrr—
—
——
——

G "68 BLOCK"
930 A T/IR

Once the test cord has been connected, check the front panel supervision
LED's to make sure they both show ONHOOK when the subscriber phone is

ONHOOK. if not, you may have to change the Trunk Type to REVERSE GND-ST
to get the supervision correct.

Now you can press the OPTION MENU key and go to Menu Option 4: DIGIT
RECEIVER.
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OPTION NUMBER: 4 DIGIT RECEIVER

Press any softkey under the display and you get inside to the main menu:

SET-UP RECEIVE ANALYZE EXIT

Again, you have to get into the SET-UP menu first unless you have already
set the 930A previously. For this example, assume that we want to capture
some digits from a Dial Pulse or Rotary phone. For simplicity we can also
specify it to be a 7 digit long number. After pressing SET-UP:

SET RECEIVE: PARAMETERS SEQUENCE EXIT

Press Softkey 1 or 2 (under PARAMETERS) to get to the menu below:
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RECORD : 1 18 DIGITS MF EXIT

To enter 7 digits of Dial Puise, press 7 on the keypad and then ENTER.
Press Softkey 3 until DP appears and the display looks like:

RECORD: 1 7  DIGITS bpP EXIT

Now press Softkey 4 to exit back to the SET-UP menu:

SET HECEIVE: PARAMETERS SEQUENCE EXIT

To enter the SEQUENCE, press Softkey 3 to get the display:
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WINK OFF-HK MORE

If there is a sequence displayed from a previous setting, press the CLR key.
Now you can enter the sequence for a Ground Start Trunk. Remember that
this type of Trunk has to "see” an OFFHOOK first. Press Softkey 3 (under
OFF-HK) and enter the number 1 from the keypad. The display will look like
the one below when you have entered the sequence correctly:

H i WINK OFF-HK MOCRE

Press the OPTION MENU key to back out of this menu.

The SET-UP menu reappears:

SET RECEIVE: | PARAMETERS SEQUENCE EXIT
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Press Sofikey 4 to exit back to the main menu:

SET-UP RECEIVE ANALYZE EXIT

Press Softkey 2 (under RECEIVE) and the 230A will wait for the Trunk to
be seized and digits will be captured.

7611000 _ REC #1 HOLD  GATED

Once the digits are "captured,” you can press the OPTION MENU key to back
out of the receiver, and then select ANALYZE to check the digits.

7611000 BREAK = 60% DP 1
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You can check the %Break, Pulse Rate and Interdigit Timing of the
Dial Pulse digits in the same manner described for the MF digits of the
previous example. If you have the 930A connected to a PRINTER, the
analysis will be printed out automatically.

You could just as easily have received Touchtone digits by selecting DTMF
under the PARAMETERS Set-Up instead of DP. The SEQUENCE would remain

the same for a Ground Start Trunk. You couid Bridge onto the line instead of
Terminating it by going to BRIDGE in the TRUNK TYPE display.

5-4.3 RECEIVING AN EQUAL ACCESS CALL SEQUENCE ON A
T1 PCM CHANNEL

To begin, your 930A must be equipped with Option 930A-08E, in addition to
Option 930A-01, for this example to be useful.

The first step is to set up the PCM Trunk Type on the 930A and connect it
to the T1 span at the DSX Monitor jacks. Normalily, you monitor both
directions on the T1. The test cords are connected from the 930A's PCM
INPUTS 1&2 to the DSX Monitor jacks as shown below:

DSX -~ _DSX ___ DSX

[solation | R Monitor
Resistors MN Jacks

DIGITS wwmeffile

P  LaTa
ACCESS ACCESS
END T-1 SPAN TANDEM
OFFICE ,, . SWITCH

930A
\. ar )

CH #22 RECY-1 MON1&z EXT CLK SET-UP
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This diagram shows a Feature Group D call coming from the End Office into
the Access Tandem with the 930A connected between the offices., PCM IN 1
{the RECV-1 side) is connected to the side the digits are coming from at the
Monitor jack of the DSX. PCM IN 2 is connected to the DSX Monitor jack
from the Access Tandem switch. The Winks come from the Access Tandem.
The 930A is set to monitor both directions.

Press the TRUNK TYPE function key and then press Softkey 1. The
following display is shown:

OPTIONAL TYPES: PCM SF STTP

Press Softkey 2 (under PCM) o bring up the main PCM display. The default
display is:

CH# 22 RECV-1 MON-1 EXT CLK SET-UP

To monitor both directions of transmission, press Softkey 2 (under MON-
1) and the Mode Selection display will appear:
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SPAN: TERMINATE MON-1 MON-1&2 D&l

Choose MON-1&2 by pressing Softkey 3 and both of the 830A’s PCM
receivers will be activated. The display will change below:

CH# 22 RECV-1 MON-1&2 EXT CLK SET-UP

You can choose any channel you want from the keypad. You can change
direction from RECV-1 to RECV-2 and back by pressing Softkey 1. Softkey 3
is purposely not active to make sure you are Loop-Timed in this mode. The
PCM SET-UP under Softkey 4 should be left at the factory defauit settings,
unless you know you need to change them,

Now that you have set up the PCM Trunk Type, press the OPTION MENU
key, enter the number 4 from the keypad, and press ENTER. The DIGIT
RECEIVER main menu will appear:

SET-UP RECEIVE ANALYZE EXIT
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You usually check the PARAMETERS and SEQUENCE before you try to
RECEIVE digits unless you know that your settings have not been changed
from your last entries.

Press Softkey 1 {under SET-UP) and the main SET-UP display will be
presented:

SET RECEIVE: PARAMETERS SEQUENCE EXIT

Now you need to know what a Feature Group D call progression
sequence looks like, and what type of digits it is made of.

At this point, it is a good idea to refresh your memaory about Feature Group
D Equal Access calls into an Access Tandem.

SERVICE REQUEST
' SERVICE REQUEST
WINK ;
IC CODE < WINK
END WINK ACCESS ANI p| INTER-
OFFICE o TANDEM CONNECT
SWITCH | switen [CALLED NUMBER. o~ ARRIER
CALLED NUMBE WINK SWITCH
WINK ‘q
-
ANSWER ANSWER
SUPERVISION " SUPERVISION
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Going into the Access Tandem, the End Office supplies the customer's
Long Distance, or Interconnect Carrier's code (To identify MCI, AT&T, SPRINT,
etc.), the number the customer is calling from (ANI), and the number the
customer is calling. The call progression is: The End Office seizes the
PCM Channel; the Access Tandem responds with a Wink; the End Office sends
the 6 digit IC Code; the Access Tandem gives a Wink after receiving the iC
Code: The End Office sends the ANI followed by the called number; the
Access Tandem gives a final Wink after receiving them; the far-end goes Off-
hook when the call completes. Now we can return to setting up the
930A.

From the SET-UP menu:

SET RECEIVE: PARAMETERS SEQUENCE EXIT

Make sure that the PARAMETERS are all set to MF digits and each of the
Records is set to 18 digits length. The displays for Records 1 to 4 should all
resemble the ones below:

RECORD : 1 18 DIGITS MF EXIT
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RECORD: 2 18 DIGITS MF EXIT

When you are satisfied that all the Records are set to expect MF, press
Softkey 4 and exit back to the main SET-UP menu. From there you can enter
the SEQUENCE menu shown below:

WINK OFF-HK MORE

Begin by having the Receiver look for the Wink from the Tandem Office. Then
you get the IC Code, followed by another Wink. The AN{ and the Called
Number come through next and are foliowed by a Wink. After the call
completes you also get the OFFHOOK. To the 930A, all this can be reduced to
a simple sequence of events. From the display above, press Softkey 2 to
enter the first Wink, then enter the number 1 for the first Record (IC Code),
press Softkey 2 again for the second Wink, enter a 2 for Record 2 (the ANI),
enter a 3 for Record 3 (the called number) and, finally, press Softkey 2 for
the final Wink. The 930A display will iook like the one below when you have
correctly entered the call sequence:

W 1 W2 3 W WINK OFF-HK MORE
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_ If you add an OFFHOOK at the end, it will look like the following:

W 1iw=23WH WINK OFF-HK MORE

At this point, the receiver sequence is set up for a three-stage, multi-
wink, Feature Group D call. Press the OPTION MENU key to return to the
main menu and then press Softkey 2 to select RECEIVE. The 930A display

will initially become:

REC #1 HOLD GATED

5-4.4 USING THE DIGIT RECEIVER SCAN MODE

To activate the SCAN mode, press Softkey 4 (under GATED in the display
on the previous page), and the TRIGGER display will appear:

TRIGGER: OPEN GATED SCAN
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The cursor is flashing over the previous selection which was GATED. Press
Softkey 4 (under SCAN) to activate the SCAN mode. The display becomes:

REC#1 HOLD SCAN

Do not worry if the display says REC#2 or #4 instead of REC#1
because this is a random display until the Trunk is seized.

The 930A will now jump to the next PCM Channel that goes OFFHOOK
and begin to capture digits.

The SCAN mode only works with the 930A in PCM Trunk Type since
there is no need for it on an analog Trunk.

After you have received the call sequence, press the OPTION MENU key to
back out of the RECEIVER. Select the ANALYZER to review the digits as
described in the previous examples.

3-4.5 MORE ABOUT EQUAL ACCESS CALLS

Without too much detail, you now know that the digits are going to be MF,
regardiess of what the sequence looks ilike, because you are connected
between switches in this case. This means that all you have to do is change
the SEQUENCE part of the SET-UP menu. It is still a Wink Start Trunk,
whether it is a T1 or an E&M Type I, I1, or IlI. '

If the call is coming toward you from a "smart" End Office that strips
off the 1C Code and the ANI information before it gets to you, all you have

left is the Called Number. This reduces the sequence down to a one-stage
Wink Start call. The 930A SEQUENCE display would be set to:
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W 1 H WINK OFF-HK MORE

Then repeat the procedure for getting out of this menu and into the RECEIVE
display.

If you are testing at the output of the Tandem Office toward the
interconnect Carrier, instead of on the End Office side of the Tandem, then
the sequence is a little different. Assume that the End cffice is not a "smart”
office and the full Feature Group D sequence of the previous example has
come into the Tandem. The Tandem uses the IC Code to route the call toward
the designated Interconnect Carrier. But once it has chosen the proper
facility, the information is no longer needed.

This leaves us with the Calling Number (ANI} for billing, and the Called
Number to complete the call sequence.

Putting all this together, you can enter the foliowing call progression
sequence into the 930A SEQUENCE SET-UP display:

W12 W WINK OFF-HK MORE

Pressing Softkey 2 inserts a Wink (W). The keypad and the ENTER key enter
the numbers. The 1 represents the first record in the sequence which should
be the ANI. The 2 represents the second record in the sequence which should
be the Called Number. This is the back half of the full Feature Group D
sequence which was;

www.valuetronics.com



In that case, the first record was the IC Code. Now it is no longer there, so
the ANl becomes the first record. The form of the Sequence is still the
same.

f you want to check the answer supervision, add an OFF HOOK at the end of
the sequence so it looks like:

W1 2 WH WINK  OFF-HK  MORE

§-4.6 RESPONDER TESTING USING THE DiGIT RECEIVER

With Option 930A-12 and Option 930A-01: Digit Receiver/Analyzer, you
can set the 930A to be a Type 100, 102, or 105 Test Line after a call
sequence has been received. After you have set the 930A to the correct
TRUNK TYPE, you can proceed to the Digit Receiver. Starting from Menu
Option 4 below:

OPTION NUMBER: 4 DIGIT RECEIVER

Press any softkey under the display and the main menu will appear;
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SET-UP RECEIVE ANALYZE EXIT

NOTE: To set a TLP other than the default value of 0 dB you must first set
the TLP in Menu Option 25 before you set up the Digit Receiver to act as a far
end responder.

Remember, you have to set the Digit Receiver up for the expected cail and its’
parameters.

For this example, we want the 930A to be a Type 105 Far-end Responder
after it receives a Touchtone (DTMF) call on a Wink-start Trunk.

First, a single DTMF sequence on a Wink Start Trunk is expected. Press
Softkey 1 (under SET-UP) in the previous display and the SET-UP menu will
be displayed:

SET RECEIVE: PARAMETERS SEQUENCE EXIT

Press Softkey 1 (now under PARAMETERS). The display will show the
previously entered settings. The 930A defauit display is shown for example:
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RECORD : 1 18 DIGITS MF EXIT

The parameters above must be changed to DTMF digits of the correct length.
Press Softkey 8 (under MF) untii DTMF appears as shown below:

RECORD : 1 18 DIGITS DTMF EXIT

Next, since this is a DTMF sequence, the correct length of the expected call
must be entered or the 930A will wait for digits that will never come. A
local call of 7 digits (no area code) length will do.

Press 7 and then the ENTER key and the display will read:

RECORD : 1 7 DIGITS DTMF EXIT

Since only a single record is expected (this is not a Multi-Wink example),
there is no need to set up records 2, 3, or 4.

Press Softkey 4 (under EXIT) and the main SET-UP menu reappears:
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SET RECEIVE: PARAMETERS SEQUENCE EXIT

Now you must enter the correct call sequence. To do this, press Softkey 3
{under SEQUENCE above) and the 930A display will become:

WINK OFF-HK MORE

if there is a previously entered sequence present, press the CLEAR key to
obtain the above display. Remember that, for this example, a Wink Start trunk
was specified. This means we have to tell the 930A {o provide the Wink,
since it is acting as the receiver.

To enter a Wink into the sequence, press Softkey 2 (under WINK) and the
display will become:

W WINK OFF-HK MORE

After it gives the Wink, the 930A has to be told to receive one record, or
called number. To do this, enter the number "1" into the sequence. Press "1"
on the numeric keypad, then press ENTER, and the display becomes:
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W 1 WINK OFF-HK MORE

You will now find out what is under the softkey labeled MORE. We want the
930A to become a Type 105 Test Line after it receives the call. To do this,
press Softkey 4 (under MORE) and the 930A display becomes:

L PAUSE D-DIAL. TESTLINE

Press Softkey 4 (under TEST LINE) and the 930A display will show the
cheices:

TESTLINE : 100 102 105 LOOPBACK

To emulate a Type 105 Responder at the end of the received sequence,
press Softkey 3 (under 105) and the 930A display will show:
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W 1 T5 WINK OFF-HK MORE

The proper sequence has now been set up. The last step is to place
the 930A in the RECEIVE mode. Press the OPTION MENU key to return to the
SET-UP menu shown on the following page.

SET RECEIVE: PARAMETERS SEQUENCE EXIT

Press Softkey 4 (under EXIT) or the OPTION MENU key to return to the main
menu;

SET-UP RECEIVE ANALYZE EXIT

Press Softkey 2 (under RECEIVE) to select the Digit Receiver mode of
operation. The 930A display will appear as shown below:
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REC#1 HOLD GATED

When the 930A sees a seizure of the trunk it will respond with a Wink. Then
it will expect to receive a digit string (DTMF digits in this example) which
wili be displayed across the screen. After the digit string has been received
the 930A will emulate a Type 105 Test Line until the distant end goes back
On Hook. '
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CAUTIONM

THERINGGENERATORCANPRODUCE
POTENTIALLY DANGEROUS VOLTAGELEVELS.
DONOTTOUCH TESTLEADS WHILEGENERATORISOPERATING.

5-5 THE RING GENERATOR AND REN-3 LOAD (MENU OPTION #5)

The 930A may be equipped with a Ring Generator and Ringer Equivalent
Number 3 Load by installing Option 930A-13. This option provides a nominal
sinewave ringing voltage of 87 Volts RMS at 20 Hz. The ringing voltage
fevel, ringing frequency and ON/OFF {imes are adjustable. A true Ringer
Equivalent Number 3 (REN-3) load is also provided (Menu Option 5} to
terminate ringing supplies. The Ring Generator is intended for operation on
2- and 4-wire L.oop and Ground Start trunks.

The following steps outline the set-up and cperation of the Ring Generator.
To begin:

Press the DIAL/RING . O 2.',?; 'function key.

An example of a typical 930A display in DIAL/RING mode is shown below:

14087611600 RPT? DTMF TR

The 930A "remembers” the |last settings, and in this example, the last thing
done in Dial/Ring was to send the DTMF call shown. To select the Ring
Generator, press Scftkey 3 (under DTMF in the above dispiay) until the
following display appears.
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MANUAL RPT? RING TR

To cause RINGING at the Tip/Ring jack, press Softkey 1 (under MANUAL)
and the voltage will remain as long as Softkey 1 is held down.

To cause Intermittent Ringing continuously at the T/R jack, press
Softkey 2 (under RPT?).

To return to the DIAL mode of operation, press Softkey 3 {under RING).
Softkey 4 is inactive.

5-5.1 MEASURING RINGER VOLTAGE AND FREQUENCY USING
THE REN-3 LOAD

To make the 230A act as a Ringer Equivalent Number 3 (REN-3) lcad,
perform the foellowing steps:

Press the OPTION MENU. O 2PUon fynction key.

Use the UP/DOWN | arrow keys to

select Menu Option 5: REN-3 LOAD.

OPTION NUMBER : 5 REN-3 LOAD
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If you have selected 2-wire LOOP or GROUND START Trunk Type, the
930A display will first appear as shown below when you press any softkey:

0 VRMS 0 Hz REN-3 LOAD: uTt IN

In this example, the REN-3 Load is not on-line {as shown by the cursor
above OUT). To have the 930A act as a true REN-3 Load at its TR or
T1R1 jacks, press Softkey 1 {under IN). The 930A display will change to the
one on below:

0 VRMS 0 Hz REN-3 LLOAD: QUT IN

If you have selected a 4-wire Trunk Type, there is no display of the level
and frequency of the Ringing.

When Ringing does come intc the 930A on a 2-wire Trunk, the display will
show the voltage level in RMS volts and the frequency in Hertz. A sample
display is shown below:
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87 VRMS 20 Hz REN-3 LOAD: ouT IN

The 830A must be providing the load to make these measurements.
You can leave Menu Option 5 at any time by pressing the OPTION MENU key or
any other function key. If you have selected IN, then the 930A will put a (3)

Ringer Equivalent load on the line while you make other measurements. The
default condition for this Menu Option is OUT or OFF LINE.

5-75

www.valuetronics.com



5-6 HOW TO USE THE DC VOLT/AMP METER (MENU OPTION 6)

Menu Option 6: DC VOLT/AMP METER provides you with a DC voltage and
current measuring capability on metallic (analog) trunks. This function is
most useful for determining the levels of supervision voltages and currents
on a loop.

You can measure the DC voltage from Tip-toe-Ground, Ring-to-Ground, and
Ring-to-Tip on 2-wire Loop and 2-wire Ground-Start trunks. The DC
voltage from TR-to-Ground, TiR1i-to-Ground and TR-to-T1R1 may be
measured on 4-wire Loop and 4-wire Ground-Start trunks. On E&M
trunks, you can measure the DC voltage from E-to-Ground and M-to-Ground.
All voltage readings are printed as signed values to the nearest voit. This
feature may be used in either TERM or BRIDGE mode. You can measure DC
current on 2- and 4-wire Loop and Ground Start trunks when the
930A is set to the CONTACT mode and terminates the trunk.

To measure DC voltage or current on a 2-wire Loop Start trunk:

O Pte function key.

Press the OPTION MENU il

Use the UP/DOWN arrow keys o

select Menu Option 6: DC VOLT/AMP METER.

The 930A display will be:

OPTION NUMBER : 6 DC VOLT/AMP METER
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Press any softkey under the dispiay and you will see the menu:

CALIBRATE VOLTAGE CURRENT EXIT

Press the softkey under the measurement you wish to make, or press Softkey
1 under CALIBRATE to make the 930A calibrate itself prior to making a
measurement. Press CALIBRATE prior to any current measurements.

To measure DC Voltage, press Softkey 2 under VOLTAGE and you wili see
a display similar to:

MEASURE RING TO TIP = -51 VDC EXIT

In this case, the contact side of the circuit is ON HOOK because the voltage
is high. If the contact side goes OFF HOOK then a lower reading will be
expected as current is drawn through the loop and voltage drops occur. A
typical Ring-to-Tip voltage, after the contact side goes OFF HOOK, might be
less than -45 volts.

To measure the voltages from Ring-to-Ground and Tip-to-Ground
under ON and OFF HOOK states, press Softkey 1 and the dispiay will scroll
to the next state.

An example of a typical Ring-to-Ground measurement if the contact side goes
OFF HOOK is shown below:
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MEASURE RING TO GND = -13 VDC EXIT

Pressing Softkey 1 advances the 930A to measuring the Tip-to-Ground
voltages. An idle state (both sides ON HOOK) should give the following
display:

MEASURE TIP TO GND = 0VDC EXIT

This is the proper indication for a Loop Start trunk in the idle state. When the
battery side goes OFF HOOK, a typical display of Tip-to-Ground voltage
would be:

MEASURE TIP TO GND = -48 VDC EXIT

This indicates a battery reversal. Unless these or similar readings were
obtained, there would be an indication of trouble in the loop supervision
- circuitry. Press Softkey 4 under EXIT to return to the main menu.
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The foliowing table lists the range and accuracy of the various 2-wire and 4-
wire DC Voltage measurements the 930A can make.

RANGE ACCURACY
Tip-to-Ring and TR-to-T1R1: +60.0 {o -80.0 +/- 1 volt
Tip-to-Ground and Ring-to-Ground: +0.0 to -60.0 +/- 1 volt
TR-to-Ground and T1R1-to-Ground: +0.0 to -60.0 +/- 1 volt
M-to-Ground and E-to-Ground: +0.0 to -100.0 +/- 1 volt

CALIBRATE VOLTAGE CURRENT EXIT

To measure DC current, the 830A Trunk Type must be set for 2- or 4-wire
Loop or Ground Start, CONTACT and Terminate operation. Prior to measuring
the current, you should remove the test cords from the 930A and press
Softkey 1 under CALIBRATE in the main menu shown above. After calibrating
the 83CA you may then reconnect the test cords.

Press Softkey 3 under CURRENT in the main menu and the loop current
measurement will be displayed. A typical display would look like:

MEASURE LOOP CURRENT : 24 mA EXIT

Error messages are provided if you try to measure a parameter without
having the Trunk Type correctly set up.
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5-7 HOW TO CHANGE THE SUPERVISION VOLTAGE THRESHOLDS
(MENU OPTION 7)

The 930A was designed to send and receive -48 VDC supervision which is the
most common form. That is, ON HOOK or OFF HOOK supervision status on
Loop Start, Ground Start, or E&M trunks is represented by a voltage level
between 0 and -48 VDC. For example, an ON HOOK state might be -48 VDC
while an OFF HOOK state might be -30 VDC. This happens because the On
Hook state is an open loop or idle condition with no load and no voltage
drops, while the Offhook condition is a closed locop with current being
drawn, and consequently lower voltage.

At the end of very long loops, or when you are working on systems powered
from -24 VDC, you may need to change the threshold voltage settings on the
930A in order io make the front panel supervision LEDs function properly, and
to allow functions like the Digit Receiver/Analyzer (Option 830A-G1) to
operate. This is the purpose of Menu Option 7.

IMPORTANT NOTE

You can only change the threshold of the voltage which the
930A will recognize at its input. You cannot change the
level of the supervision voltage which the 930A supplies at
its output. This is fixed at 48 volts.

If you are unsure of the levels on your trunk you should first measure the
voltage levels of the ON and OFF HOOK states using Menu Option 6: DG
VOLTMETER. Once you have determined what the voltages are you can ¢go to
Menu Option 7 and reset your thresholds accordingly.

Usually the tip off that you need to change thresholds comes from
the front panel supervision LEDs. These may flicker, or they may not be
lit at all, if the proper voltages are not present. If you have selected the
correct trunk type faor the 930A and connected it to the trunk under test and
the LEDs do not indicate properly, then you should check the voltages on the
trunk with the DC Voltmeter.

Some understanding of trunk supervision circuits is necessary to make use of
this feature successfully. it is not normally necessary to use this Menu
Option when operating the 930A.
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The choices presented in this Menu Option will vary, depending upon the
current trunk type and which end of the circuit the 930A is on. In all cases
however, a series of screens are presented showing a voitage level, a
description of the supervision state this represents, and a DEFAULT choice.
To change the displayed level, enter a new value using the numeric keypad. To
select the default level, press the softkey labeled DEFAULT. To accept the
currently displayed value, press any other softkey. Once all the thresholds
have been set, the 930A will return to the Option Menu display.

In all cases, "ORIG" refers to the end of the circuit the 930A is on. If the
930A trunk type is set to Loop Contact, for example, "ORIG OFFHOOK" means
the contact side of the circuit is Offhook. If the 830A is providing battery,
"ORIG OFF HOOK" means the battery side of the circuit is Off Hook. Voltage
tevels are printed as absolute vaiues: "< 45V" does not mean "more negative
than -45 Volts;" it means "less than 45 Volits of potential.” Values can be set
to the nearest volt with an accuracy of +/- 0.5 VDC. Use Menu QOption 06: DC
VOLTMETER to examine the current voltage levels.

5-7.1 SUPERVISION THRESHOLD RANGES

This section provides a graphic presentation of the various supervision
threshold ranges and their corresponding indications.

LOOP START SUPERVISION

Contact Side A .48y
Voltage ON HOOK (loop open) _
across 39v ({High Threshold)
Tip and Ring Contact Side
or CFF HOOK {loop closed)
No Supervision ¥ Gnd

This shows the ON and OFF HOOK indication states of the supervision LEDs
for the default setting of Ring-to-Tip voltage thresholds. Voltages above 39
volts will cause an ON HOOK, and voltages above 3 VDC and below 39 VDC
will cause an OFF HOOK. A reversal of -48 Volts and ground would indicate
the battery side OFF HOOK.
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GROUND START SUPERVISION

ONHOOK
{Loop Open)

Contact Side # -48v

Battery Side® -48v

ONHOCK
{Tip Open)

Voltage{ Contact Side . -39V Bati.e.ry.Side. Voltage
gn OFF HOOK (High Thresh) OFF HOOK qn
Ring {Loop Closed) (Tip Ground) Tip
............................ R -3v =
Supervsion 'Gnd (Low Thresh) Supervision and

This provides a description of the ON and OFF HOOK supervision states at
each end of a Ground Start circuit with the default thresholds. Voltages on
Ring above 39 Volis indicate ON HOOK at the CONTACT side. Voltages on Tip
in excess of 38 Volis indicate ONHOOK on the BATTERY side.

E&M SUPERVISION

Originating end (SEND-M) indications:

F Y
ONHOOK 48v
39v (High Threshold)
- undefined -
11v (Low Threshold)
OFF HOOK
v Gnd

Here, the ORIG LED shows the status of the M-Lead. The TERM LED shows E-
Lead status. An OFF HOOK indication is praovided if the voltage is below 11
Volts. The LEDs will not be lit for voltages below 39 Voits but above 11
Volts. The LEDs show an ON HOOK if the voliage is greater than 39 Volis.

Terminating end (SEND-E) indications (use the same diagram above):
In this case, the ORIG LED shows the status of the E-Lead. The TERM LED
shows M-Lead status. The LEDs do not light for voitages below 39 Volts and

above 11 Volts. The LEDs will indicate an OFF HOOK if the voltage is below
11 Volts. The LEDs will indicate an ONHOOK for a voltage above 39 Volts.
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5-7.2 HOW TO WORK WITH 24 VOLT SUPERVISION

Rather than try to explain, in general terms, how to change supervision
thresholds, it will be more useful to take the most common reason for
changing them from their defaults, and give examples for each trunk type.
The following sections outline the procedure for setting Loop Start, Ground
Start and E&M trunk supervision thresholds to accommodate 24 VDC
supervision instead of the normal 48 volts.

5-7.3 HOW TO CHANGE LOOP SUPERVISION THRESHOLDS

To look at dialed digits on a 2-wire Loop Start PBX trunk which uses
24 VDC supervision, you will need to use Menu Option 7. The following
example will give you an idea of how this Menu Option warks.

After setting the 930A to LOOP NORMAL Trunk Type, and simulating a 2-

wire, 600 . or 900 ohm circuit's originating (CONTACT) end, perform the
following steps to adjust the supervision thresholds.

Press the OPTION MENU- O ;zgzn function key.

Use the UP/DOWN arrow keys to
select Menu Option 07: SUPERVISION THRESHOLDS.

The 930A display will appear as shown below:

OPTION NUMBER : 7 SUPERVISION THRESHOLDS
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Press any softkey to enter the menu option and the display will appear as:

ALL LEDS OFF IF LOOP <3V DEFAULT

The display above means that if there is no talk battery present {("Dry" loop},
there will be no voltage across the loop, and the 93CA will turn off all
supervision LEDs. This threshold is preset at 3 Volts. For this example, this
value will be adequate. Advance the display to the next choice by pressing
gither Scftkey 1, 2, or 3 to bring up:

ORIG OFF HOOK IF LOOP < 39V DEFAULT

When the originate, or CONTACT, side of the circuit goes OFF HOOK, it
closes the loop between Tip and Ring (2-wire) or TR and T1R1 (4-wire). This
lowers the voitage difference across the loop. On a short loop, or near the
contact end of the circuit, this voltage will be very smali, Near the battery
(Central Office) end on a long loop, this voltage can remain fairly large. The
930A sees the CONTACT end as being OFF HOOK when the voltage across the
loop falls below 39 Volts. If a PBX is being tested and it is powered from -24
Volis instead of -48 Volts, then the threshold of the 930A should be set to
about 20 Volts,

To set the threshold to 20 Volts, use the keypad to enter the number 20, and
press the ENTER key. This value will now be remembered by the 830A so you
will have to press the DEFAULT key, in the above display, when you have
finished testing, or you will encounter strange readings when you go back to
normal 48 Volt trunks.
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ORIG OFF HOOK IF LOOP <20V DEFAULT

After you have set in the 20 Volt leve!, press the OPTION MENU function key
to exit from this menu.

IMPORTANT NOTE: If you press either Softkey 1, 2, or 3 instead of pressing
the OPTION MENU key and exiting, you will be asked to select whether you
want the 60 Hz filter on or off. Most times, the answer is ON. You turn the
filter ON and this is the default. However, if you are receiving Dial Puise
digits, then you would turn this fiiter OFF. The display is:

60 Hz SUPERVISION FILTER: ON OFF

If you had set the Trunk Type to simulate the Central Office, or BATTERY
end of the circuit, the only difference in the procedure would be that the
display below would have appeared as a reminder

TERM OFF HOOK IF LOOP REVERSES

and the threshold display would read TERM OFF HOOK iF LOOP <39 V. The
procedure for changing the threshold to 20 Volis would be the same.
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The previous display explains that the 930A expects the BATTERY {(Central
Office) side of a loop start circuit to provide -48 VDC on Ring (2-wire) or
TiR1 (4-wire) in NORMAL mode. In LOOP REVERSE, the 930A expects to
see -48 VDC on Tip (2-wire) or TR (4-wire). The 930A interprets this as the
normal ON HOOK condition. A reversal from - to + is interpreied as the
BATTERY side of the circuit being OFF HOCK. There is no voltage threshold.

Essentially, Menu Option 7 enables you to adjust the supervision voltages so
the front panel LED supervision indicators wiil read properly under unusual
circumstances.

IT DOES NOT MEAN THAT THE 93CA WILL OUTPUT OTHER THAN -48
VDC SUPERVISION, MERELY THAT IT WILL RECOGNIZE OTHER
VOLTAGES AT ITS INPUT.

5-7.4 HOW TO CHANGE GROUND START THRESHOLDS

For this example, assume a 2-wire 800 ochm, NORMAL Ground Start trunk type
has been selected on the 930A. Further assume that the 930A is in CONTACT
mode simulating the originating end of the circuit.

The following describes normal 2-wire trunks. For REVERSE circuits, Tip and

Ring are interchanged. On 4-wire circuits, TR replaces Tip and T1R1 replaces
Ring.

After selecting Menu Option 7 and pressing a softkey to enter the menu as
previously described in Section 3-10.5.3, the 930A dispiay will be:

ORIG LEDS OFF IF RING <3V DEFAULT
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As before, this display explains that if there is no talk battery detecied,
there will be no voltage on Ring and the 930A will turn off the supervision
LEDs on the contact side. The preset voltage threshold is 3 Volts. if you
wanted to change this value you could simply enter the desired number from
the numeric keypad and press the ENTER key. For our purposes, however the
default value of 3 Volis is acceptable without change.

Pressing Softkey 1, 2 or 3 will advance the display to:

ORIG OFF HOOK IF RING <39V DEFAULT

When the contact side goes OFF HOOK, it places ground on Ring or provides
loop after the battery side has grounded Tip. In either case, the voltage on
Ring goes toward ground. The preset default threshold is 39 Volts, as shown
above. If the circuit is a -24 Volt system, the threshold should probably be
set to about 20 Volts. Enter 2 and 0 and press ENTER. Press Softkey 1, 2, or
3 and the screen will advance to:

TERM LEDS OFF IF TIP <3V DEFAULT

If there is no high impedance supervision battery on Tip, or a loop condition
exists and there is no talk battery on Ring, there will be no voltage present
on Tip and the 930A will turn off the supervision LEDs on the battery side.
The factory set default is 3 Volts, as shown above. The value may be changed
by entering the desired value from the numeric keypad and then pressing the
ENTER key. For this example this value is acceptable as is.
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Press Softkey 1, 2, or 3 and the 930A display will advance to:

TERM OFF HOOK IF TIP < 39V DEFAULT

When the battery side goes QFF HOOK, or connecis a digit receiver, it
grounds Tip and the voltage on Tip goes toward ground. The default threshold
is 39 Volits, as shown above. We want {o change this value to 20 Volts in this
example. Enter 2 and 0 from the numeric keypad and then press ENTER. Press
the OPTION MENU key to exit from this menu.

The 930A is now set to receive 24 Voit supervision.
REMEMBER

You must return to these displays after you are
finished testing and reset them {o their default
values o avoid problems on normal circuits. A
"Cold-Boot™ will also resticre the defaulis.

5-7.5 HOW TO CHANGE E&M SUPERVISION THRESHOLDS

The various E&M Types (1 through 5) have different means of providing
supervision battery to the E and M leads but the end resuit is the same. In one
supervision state the lead is held at -48 Voits. In the other state it is heid

close to ground. The intermediate voltages are interpreted as "no indication”
and the 830A turns off the appropriate LEDs.

For this example the 330A is assumed to be set to 4-wire, E&M Type |, SEND-
M operation with a 24 VDC supervision trunk instead of the normal 48 VDC.
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Upon entering Menu Option 7, the 930A display will be:

ORIG LEDS OFF IF M-LD > 11V DEFAULT

This display shows the default value which will turn off the originating
supervision LEDs if the M Lead voltage is greater than 11 Volts but less than
the OFF HOOK threshold.

Since 24 Volts is half of 48 Volts, a good guess is to reduce everything
displayed by half. So instead of 11 Volts we enter 6, which is roughly half,
using the keypad and the ENTER key as previously described.

Next press either Softkey 1, 2, or 3 and the display advances to:

ORIG OFF HOOK IF M-LD > 39V DEFAULT

In this case the 930A will provide an OFF HOOK indication on the Originating
LEDs if the voltage on the M Lead exceeds the 39 Volt threshold. This value
has to be changed to 20 Volts (roughly half of 48). This is accomplished the
same way by entering 2 and 0 and then pressing the ENTER key.
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The 930A display now looks like:

ORIG OFF HOOK IF M-LD > 20V DEFAULT

Pressing Softkey 1, 2, or 3 will advance the display to:

TERM LEDS OFF IF E-LD < 39V DEFAULT

Here the 930A will provide no supervision indication if the voltage on the E
Lead is below the high threshold of 39 Volts but above the low threshold of
11 Volts. The high threshold can be changed to 20 Voits as before and the
930A dispiay will change to:

TERM LEDS OFF IF E-LD < 20V DEFAULT

Pressing Softkey 1, 2, or 3 advances the display to the one shown on the
following page.

5-90

www.valuetronics.com



TERM OFF HOOK IF E-LD < 11V DEFAULT

An Offhook indication on the front panel! LEDs will be provided if the voltage
on the E Lead is below the 11 Volt low thresheld. This value must be changed
to 6 Volts in the same manner as the others which would make the display
appear as:

TERM OFF HOOK IF E-LD <6V DEFAULY

When the thresholds have all been set, press the OPTION MENU key to return
to the Option Menu 7 display repeated below:

OPTION NUMBER : 7  SUPERVISION THRESHOLDS

REMEMBER

You must return to these displays after you are
finished testing and reset them to their default
values to avoid problems on normal circuits. A

"Cold-boot” will also restore the defaulis.
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5-8 MEASURING SUPERVISION EVENT TIMES (MENU OPTION 8)

Menu Option 8: SUPERVISION MONITOR gives the Model 230A the equivalent
of a "strip chart recorder” function for timing events of long duration as well
as for timing supervision events such as guard times, ground start timing and
other events not covered by Menu Option 9: WINK TIMING.

This Menu Option will work on analog, as well as T1 PCM, trunks with the
930A terminating the circuit or monitering it (Bridged on analog trunks and
MONITOR mode on PCM). The following paragraphs will give you a general
idea of how this menu functions. This is followed by specific examples of
measurements on ground start trunks and the optional PCM trunks.

To use this Menu Option set it up in the following manner:

Press the OPTION MENU GESEER O °PU°n fnction key.

Use the UP/DOWN £ 21 /8| arrow keys to

orr

select Menu Option 08: SUPERVISION MONITOR.

The display will appear as shown below:

OPTION NUMBER : 8 SUPERVISION MONITOR
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Press any softkey under the display to bring up the main menu:

S'VSN MONITOR : RECORD REVIEW PRINT

To record events in a time line format, press Softkey 2 (under RECORD) and
the 930A will act very much like a strip chart recorder. It will record
supervision events such as On Hooks and Off Hooks. Just as with a strip
chart recorder however, it is up to you to determine what is going on over
time. After pressing Softkey 2 the 330A display will appear as:

CAPTURING EVENTS EXIT

The cursor flashes over the words CAPTURING EVENTS. When you feel that
enough data has been obtained, press Softkey 4 {under EXIT) to return the
930A to the main menu and stop the data acquisition. The main menu is
repeated below:

S'VSN MONITOR : RECORD REVIEW PRINT
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The events captured in the RECORD mode may now be reviewed by pressing
Softkey 3 (under REVIEW). The dispiay of the events varies according to the
trunk type the 930A is set up to emulate. For example, if the 930A had been
timing events on a metallic trunk such as a Loop Start or Ground Start trunk,
the results would be displayed as shown in the example below:

EVENT #  22: ORIG = 0 TERM =t TIME: 0:13.167

The display follows the front panel supervision LEDs. In this case both the
Originate and Terminate sides of the circuit are Onhook as indicated by the
iower case letters "o" and "i". The time is displayed as minutes:
seconds.milliseconds up to 255:59.999. An example of a sequence of events
will demonstrate how this works in practice. Suppose the 930A had been
capturing events for a period of time. After stopping the data coliection as
described above, the first displayed result is:

EVENT # 0: ORIG = 0o TERM =t TIME: 0:00.000

By pressing the UP Arrow key, or Softkey 1, you can scroll up through the
rest of the resuits.
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The next event, for example, might be:

EVENT # 1 ORIG =0 TERM =1t TIME: 0:00.406

Here the Originating end has gone Offhock (Uppercase O) after 406
milliseconds. The display of event #2 might be:

EVENT # 2: ORIG = O TERM =T TIME: 0:01.636

The Terminate end has gone OffHook after 1.636 seconds. The 930A can
time up to 200 events or for up to 4 hours uniess a printer is
connected. In this case the 930A continuously dumps its buffer when full and
records continuously. If the supervision on the line enters an undefined state
{neither OnHook nor OffHook), the 930A will display it as undefined by
showing a dash "-" instead of an upper or lower case character. Only
supervision events are shown. Tones, digits and speech are not captured by
the supervision monitor. An undefined state is shown below:

EVENT # 5: | ORIG=~ TERM =T TIME: 1:24.175
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5-8.1 MONITORING GROUND START SUPERVISION -

Now that you have a rough idea of how Menu Option 8 functions, this example
will explain how Ground Start supervision works and the kinds of events you
might want {0 time using the 930A.

You setup the 930A to a Ground Start trunk type and then go to Menu Option 8,
enter the menu, select RECORD, capture the events and then exit back to the
main menu; just as it was detailed in the previous section. The hard part is
figuring out what all this means.

Some of the supervision events you might want to time on a Ground Start
trunk would include: The time it takes for the Central Office switch to
recognize trunk seizure, the length of the Open Switch Interval (OS1), how
long it takes your PBX to recognize Tip Ground, and how long the Central
Office has to wait for loop from your PBX.

5-8.2 HOW TO MEASURE A/B/C/D BIT TIMING

Many times you want to measure the timing of the outgoing and incoming A
and B bits (or C and D bits on ESF). Up to now, you had to haul out a strip
chart recorder or something like that. The 930A gives you the capability {o
measure these bits down to 1 millisecond accuracy. This feature is most
useful when you can look in both directions.
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DSX o DSX 4 osx

Isolation Monitor

Resistors S o Jacks

T-1 SPAN T7-1 SPAN

( The 930A should be
set {o 100 ohms
Impedance and
' 1 2 placed in the
930A O O MONITOR 142 mode.
\_ QUT J

PCM MODE: MONITOR 1&2

T-1 SUPERVISION EVENT TIMING WITH THE 930A
FIGURE 5-1

Set your 930A to the MON-1&2 mode of the PCM Trunk Type as previously
described in Section 4-3. Next, do the following.

Press the OPTION MENU . QO Orton g action key.

Menu

Use the UP/DOWN £ arrow keys to

get to Menu Option 8: SUPERVISION MONITOR.

OPTION NUMBER : 8 SUPERVISION MONITOR
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Press any softkey under the display to get to the main menu.

S'VSN MONITOR : RECORD REVIEW PRINT

Whenever you want to start recording the supervision bits and their changes
of state, press Softkey 2 (under RECORD) and the 930A will start recording
and show you the screen below. '

CAPTURING EVENTS EXIT

When you have recorded enough evenis (you can see the front panel
supservision LEDs changing from On to Off Hook), press Softkey 4 (under EXIT)
and you get back to the main menu.

S'VSN MONITOR : RECORD REVIEW PRINT

You can dump the buffer to a printer, if you have that option, or you can
review the results one at a time. You can tell, for example, which end of a
circuit is dropping calls, when, and which bit is at fault.
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To review the results, press Softkey 3 {under REVIEW) and the first
event will be shown.

EVENT # 0

AB = 00 AB = 00 TIME: :00.000

This is usually an ON HOOK state as shown above. Then you press the UP
Arrow key to go up through the results. Example displays are shown below:

EVENT # 1 AB = 10 AB = 00 TIME: 0:00.214

EVENT # 2 AB = 11 AB = 00 TIME: 0:00.360

EVENT # 3: AB =11 AB = 11 TIME: 0:01.129
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5-§ HOW TO MEASURE WINK TIMING (MENU OPTION 9)

Menu Option 8: WINK TIMING is used with, and is automatically set up by,
Menu Option 2: SEND DIGIT SEQUENCES or Menu Option 4: DIGIT RECEIVER
(if Option 930A-01 has been purchased). Menu Option 9 enables timing of
Wink, Pre-Wink (Guard Time)}, and Off Hook Supervision events.

To use Menu Option 8, you must first setup a digit sequence in Menu Option
2 or set up the sequence to be received in Menu Option 4.

After you have outpulsed the call, then you can measure the Wink Timing
by going to Menu Option 9 as follows:

Press the OPTION MENU. O gzg:“ function key.

Use the UP/DOWN arrow keys to

select Menu Option 8: WINK TIMING.

The 930A display will show:

OPTION NUMBER : 9 WINK TIMING

Enter the Menu Option by pressing any softkey. The display will show you the
sequence as it was keyed in under SEND DIGIT SEQUENCES. The dispiay can
appear as shown below:
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W10 W 11 12 W H 250 MSEC GUARD

A flashing cursor will appear over the last completed wink or Off-Hook in the
sequence. If a wink or Off-Hook has failed,.-the cursor will appear over the
failed event. If the sequence has not yet been outpulsed, the cursor will
appear over the first supervision event and all measurements will be zero.
There will be a measurement, "NNNN MSEC", where NNNN is the length of
time in milliseconds spent waiting for the event (the Guard Time). The word
"GUARD" is displayed to label the measurement. This is the time from initial
seizure to the beginning of the Wink.

The left and right arrow keys allow you to move the cursor within the
sequence to examine any supervision event. For example, you may want to
measure the duration of the second wink in the sequence above. Using the
Right arrow key, move the cursor over the secand wink, then press Softkey 4
and a display will appear similar to the one below:

W10 W 11 12 W H 180 MSEC WINK

The measurement always refers to the event under the cursor. Softkeys 1, 2,
and 3 are inactive while Softkey 4 toggies between GUARD and WINK timing
measurement (if the event is a Wink), or GUARD and OFF HQOK time
measurement (if the event is an Off-Hook).
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All measurements are in milliseconds., i the Guard time exceeds 16 seconds,
the event 'fails". In such a case the GUARD display would read ">18000
MSEC", and the wink or off-hook measurement would read "FAILED".

If the event is a wink, it faiis if the period exceeds 600 msecs. If the event
is an off-hook, it fails if this period is less than 200 msecs. You can also use
Wink Timing to measure Delay Dial events. A Delay Dial event fails if the
Guard period exceeds 16 seconds, or if the off-hook period exceeds 16
seconds.

5-10 USING THE FREQUENCY SWEEP (MENU OPTION 10)

Menu Option 10, FREQUENCY SWEEP, is a standard feature on all Model
930A's. This Menu Oplion lets you set the 930A to swesp up or sweep down in
frequency, either one time or continuously. The frequency limits, step size,
amplitude, and sweep times are user-selectable for maximum flexibility. In
addition, you can set the 930A to either skip .or not skip, the SF frequency
guring the sweep,

To set up the 830A frequency sweep function, perform the following steps:

seiect Menu Option 10: FREQUENCY SWEEP.

The 930A display will appear as shown below:

CPTION NUMBER : 10 FHEQUENCY SWEEP
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Pressing any softkey will get you into the Menu Option. Once inside Menu ST
Option 10 the 930A display will be as shown below:

FREQUENCY SWEEP : SET-UP SWEEP EXIT

The 930A retains any set-ups previously input. it is not normally necessary
to go through the set-up process each time the sweep function is used,
unless you want to change the parameters.

The 830A's standard default sweep setting is the most commonly used sweep
for attenuation distortion measurements. Most of the time you can go
directly to SWEEP. The default parameters are: Sweep from 304 Hz {o
3204 Hz in 100 Hz steps, skip the SF frequency band, wait 3.5 seconds
between frequencies and send at a level of -16 dBm. An example of how 1o
change these values follows,

Press Softkey 2 (under SET-UP)} and the 830A display will appear as:

SELECT : BOUNDS STEP TIME/LEVEL EXIT

The following procedure outlines the steps to set-up the 930A sweep
function for a frequency sweep of 204 Hz to 3804 Hz in 200 Hz steps with &
seconds between frequencies and S8F skip instead of the default. Press
Softkey 1 (under BOUNDS) and the 930A display will show the last starting
frequency used.
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STARTING FREQUENCY : 304 Hz

Here 304 Hz was the previous stariing frequency. We want the 930A to sweep
up from 204 Hz fo 3804 Hz. To do this, enter the sequence "0%, "2%, "0", "4"
on the keypad and press the ENTER key, or Softkey 3, to enter the 204 Hz
value. The 930A enters the value and then asks you to enter the ending
frequency you want,

STARTING FREQUENCY : 204 Hz

ENDING FREQUENCY : 3204 Hz

We want the ending frequency to be 3804 Hz so we enter the sequence "3",
87, "0V, "4" on the keypad and press the ENTER key, or Softkey 3, to enter
the 3804 Hz value. The display momentarily shows the new value as:
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ENDING FREQUENCY : 3804 Hz

After entering the new ending frequency, the display changes io:

SKIP 2600 Hz? YES NO

The 830A is now asking whether you want to skip the SF frequency (actually
skips 2450 Hz to 2750 Hz) or not. Since we wanted to skip SF for this
example anyway (usually you do skip SF), press Softkey 2 {(under YES) and
revert to the selection menu display shown below:

SELECT : BOUNDS STEP TIME/LEVEL EXIT

Now that the frequency bounds have been set, the next item is setting the
frequency step size of the sweep. The 930A allows step sizes from 1 Hz to
999 Hz but the most common step size is 100 Hz. To change from this default
value o the 200 Hz steps called for in this example press Softkey 2 (under
STEP) and the 930A display becomes:
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STEP SIZE : 100 Hz

Enter the sequence "2", "0", "0" and press the ENTER key or Softkey 1. The
930A will momentarily show the new step size and then return to the
selection menu below:

SELECT : BOUNDS STEP TIME/LEVEL EXIT

The next step is to select the sweep time between steps and the level at
which the tenes are to be sent. Press Softkey 3 (under TIME/LEVEL) and the
930A display becomes:

TIME BETWEEN STEPS : ' 3.5 SEC

The 930A lets you select sweep times from 0.1 seconds to 9.9 seconds. The
default is 3.5 seconds. A reasonable value which allows for instrument
settiing time as well as operator convenience is about 5 seconds. To enter a
value of 5 seconds, use the numeric keypad to enter the sequence "5" and "0"
and press the ENTER key, or Softkey 3. The 930A will immediately enter the
value and change to the level select display below:
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TIME BETWEEN STEPS : 5.0 SEC

LEVEL : - 16.0 dBm

To change the level to -10.0 dBm from the -16.0 dBm default, enter the
sequence "1", "0", and "0" and press the ENTER key, or Scoftkey 1. The 930A
will momentarily show the rniew level and then reverts to the main menu:

LEVEL : = 10.0 dBm
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SELECT : _ BOUNDS  STEP TIME/LEVEL EXiT

After you have entered the new sweep parameters, press Softkey 4 {(under
EXIT) to return to the main sweep menu shown below.

FREQUENCY SWEEP : SET-UP SWEEP EXIT

Pressing Softkey 3 (under SWEEP) causes the 830A to display:

DISPLAY: MEASURE SEND

The flashing cursor appears over the previous selection. The two choices are
MEASURE and SEND. The MEASURE, or 4-wire mode, enables the 930A to
send and receive the sweep frequencies simultaneously. The SEND, or 2-
wire mode, sends the sweep frequencies out from the 930A but does not
receive. This mode would be used only for end-to-end measurements on 2-
wire trunks where another test set is receiving the sweep at the far-end.
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To select the MEASURE mode, press Softkey 2 and the 2930A display will
immediately change to the following:

SELECT: CONTINUOUS SWEEP ONCE

This asks you to choose between a one time sweep or a repetition of the
sweep. Pressing Softkey 2 chooses continuous sweep and Softkey 4 chooses
single sweep. If either key is pressed the 930A |mmed1ately begms to send
tone from the start frequency provided

in t F HC s If the far end has been Iooped backor
another set is sendmg then the 930A display will show the received
frequency and level. An example of such a display is shown below:

SWEEP : 304 Hz - 16.0 dBm EXIT

In the MEASURE mode, this is the received level and frequency. The 930A
might be sending at -10.0 dBm and receiving at -16.0 dBm which would
indicate a two-way loss of 6 dB at 304 Hz in this case. On a 2-wire trunk you
must choose the SEND mode of operation because you cannot send and receive
at the same time on a 2-wire trunk. The 930A display shows the outgoing
tone leve! and frequency in this case.
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To choose the SEND mode of operation, press Softkey 4 {under SEND):

DISPLAY: MEASURE SEND

After pressing Softkey 4, the 930A display becomes:

SELECT: CONTINUOQUS SWEEP ONCE

Press Softkey 2 {under CONTINUOUS) to continuously sweep through the
band of frequencies selected, or press Softkey 4 (under SWEEP ONCE) to
sweep once and stop. A typical 930A display might appear as:

SWEEP : 204 Hz = 10.0 dBm EXIT

The 930A would step the frequencies by 200 Hz, starting at 204 Hz and
proceeding to 404 Hz, 604 Hz, and so on.
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Since SF skip was also chosen, the 930A would hold at 2404 Hz and pick up
the sweep again at 2804 Hz. The 930A dispiay alerts you to the fact that SF
is being skipped by showing the word SKIP:

SWEEP : 2404 Hz  SKIP= 10.0 dBm EXIT

Some final points about the Frequency Sweep Menu Option follow. You can
sweep down in frequency (in this example the sweep was up in frequency) by
simply making the starting frequency the higher frequency and letting the
ending frequency be lower. The 930A will then figure out that you want to
sweep down, instead of up. The rest of the procedure is the same as that
described in the example above. If a single sweep is chosen, the 930A will

revert to the main sweep menu when the sweep has been completed,* You can
stop the sweep at any time by pressing Softkey 4 (under EXIT), or the
OPTION MENU key itself.

If a continuous sweep is selected, the sweep will repeat until the
operator manuaily stops it by pressing the OPTION MENU function key.
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5-11 MEASURING 3-LEVEL IMPULSE NOISE {(MENU OPTION 11)

The 3-Level Impulse Noise measurement option is set up and
operated from Menu Option 11. The following step-by-step instructions
demonsirate the set-up and measurement procedure,

To begin:

Press the OPTION MENU. O 3‘;‘:3" function key.

Use the UP/DOWN arrow keys to

to select Menu Option 11, IMPULSE NOISE & HITS.

The Model 830A display will appear as:

OPTION NUMBER : 11 IMPULSE NOISE & HITS

Pressing any softkey will enter the Menu Option. The main selection display
appears as follows:

IMPULSE/HITS: DEFAULT MEASURE SET-UP
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in this section, only the 3-Level Iimpulse Noise measurement will be
described.

The above display offers three choices: Choosing the DEFAULT test
parameters, begin Measuring, or manually setting-up the test parameters.

Pressing Softkey 2 (under DEFAULT) will set the correct default test
parameters for Impulse Noise and Hits measurements on the TRUNK TYPE
selected. The default values for Impulse Noise measurement are taken from
AT&T published specifications for short haul (less than 500 mile length)
Voiceband Data circuits. The default values include the fact that Impulse
Noise is usually measured with the holding fone present. The tone is notched
out using a C-Notch filter.

Pressing Softkey 2 (under DEFAULT) results in the display below:

DEFAULTS SET

The display will then be returned to the original screen as shown below:.
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IMPULSE/HITS: DEFAULT MEASURE SET-UP

If you press Softkey 3 (under MEASURE), the 930A display will become:

LO

it
L]

MD

it
&
T
kl
L=

00 : 00 START

Press Softkey 4 (under START) to begin' measurements.

if you want to use parameters other than the factory defaulis, then you have

to go through the manual set-up procedure. The main display is repeated
below for example purposes:

IMPULSE/HITS: DEFAULT MEASURE SET-UP

The following step-by-step procedure assumes that the test parameters have
not yet been set up and it is not desired o use the defaults.

Press Softkey 4, (under SET-UP), and the 930A display will appear as
follows: '
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THRESH: 54 dBrmC SPRD: 4 dB 7 M/S MORE

This display presents you with the current settings of the Impulse Noise
and Hits parameters and lets you make other choices. In this section, we are
concerned only with setting the Impulse Noise parameters.

There are four Impulse Noise parameters which can be changed from
their default values. You may change any or all of them. You start the process
by pressing the softkey directly below the parameter you want to change.

To begin changing the values:

Press Softkey 1 (under THRESH: 54 dBrnC) and the 930A display will
change 1o:

SET THRESHOLD : 54 dBrne

The range of threshold settings permitted for the lowest threshoid is 30 to
1086 dBrnC, assuming the spread between thresholds is 2 dB. No threshold can

be higher than 110 dBrnC, so a wider spread creates a lower limit for the
initial threshold.

Suppose you want 58 dBrnC as the lower threshold. To change to this
value, perform the following steps:
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| and then

and the 930A display will show:

THRESH: 58 dBrnC SPRD: 4 dB 7 MW/S WMORE

The new threshold value is now displayed and the impulse noise counters are
now set to 58 dBRrnC, 62 dBmC, and 66 dBrnC since the spread is still 4 dB.

To change the size of the spread between the L.ow, Mid, and High impulse
noise measurement counters, press Softkey 2 (under SPRD: 4 dB) and the
930A display will change to:

SPREAD: g dB 6 dB 4 dB 2 dB

The flashing cursor appears over the currently selected step size {4 dB in
this example). The step size choices range from 8 dB to 2 dB in 2 dB
increments and each choice appsears directly above it's associated softkey.

To choose a step size of 6 dB instead of the 4 dB value, press Softkey 2
(under 6 dB) and the 930A display will change to:
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THRESH: 58 dBrnC SPRD: 6 dB 7 W/S MORE

The Spread is now 6 dB and the counter thresholds will now be set at 58
dBrnC, 64 dBmC, and 70 dBmC.

To change the number of measurements per second which the 930A
makes, press Softkey 3 (under 7 M/S). The standard value is 7 measurements
per second but other common values are; 8 measurements per second, and
what is called a "channe! limited" measurement. To change the number of
measurements per secend, do the following:

Press Softkey 3 and the 930A display will change to:

MEASUREMENTS PER SECOND: 7 [ 7-99 ]

The acceptable values range from 7 measurements per second to 99
measurements per secend. if you want to set in a value of 8 measurements
per second, for example, then do the following:

Press and then

The 930A display will change to the one shown on the following page.
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THRESH: 58 dBrnC SPRD: 6 dB 8 M/S WMORE

To change the measurement time period, press Softkey 4 (under MORE)
and the 930A display will show:

THRESH: PH= 20 GH= 3dB 15 MIN EXIT

The standard value used is 15 minutes, however, the Modei 930A can
make timed measurements of Impuise Noise from 1 minute duration to 98
minutes duration or it can be sst to continuocusly measure.

Suppose you want a 5 minute test length. Press Softkey 3 (under 15 MIN) and
the 930A display becomes:

TEST LENGTH: 15 MIN CONTINUOUS

Press and then :
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and the 930A display changes to:

THRESH: PH= 20 GH= 3dB 5 MIN EXIT

All of the Impulse Noise measurement parameters have now been
changed. You are free to select other values within the acceptable ranges
given for each parameter. This example was intended only to show the
method.

When you have set-up the Model 930A, press Softkey 4 (under EXIT) in the
above display. The 930A will go to the measurement display shown below:

LO MD

1
o
[
L=

Hi

0 00 : 00 START

Pressing Softkey 4 {under START) begins the measurements,

After some time has elapsed (remember that this example has set a 5
minute measurement time), a typical display might appear as:
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LO = 2 MD = 1 Hi = 0 02 : 03 STOP?

This display shows that after 2 minutes and 3 seconds of testing, there have
been 2 impulse noise bursts that have exceeded the 58 dBrnC threshold, 1
that has exceeded the 64 dBrnC threshold, and none that has exceeded the 70
dBrnC threshold. This test would continue until 5 minutes had elapsed and
then stop (time was set to 5 minutes in this example). You can stop the test
at any time by pressing the OPTION MENU function key. The impulse
counters have maximum values cof 8999 impuises.

If the test is to be performed with holding tone over a loophack
circuit, the 930A should be set to send 1004 Hz at -13.0 dBm using the
SEND TONE function. The words "NO TONE!” will appear above Softkey 4 if
the holding tone drops below -40.0 dBm at any time during the test, as shown
below:

LO

]|
h

MD

[H]
-y

Hi= 0 03 :43 NO TONE!

The default value of low threshoid used by the 830A is 54 dBrnCO which is
the setting for voice frequency metallic cable facilities tess than 500 miles
in length. This threshold assumes the use of a -13 dBm0 holding tone.

If you have selected the PCM or T~1 Carrier trunk interface, then the 930A
will select 87 dBrnCO as its low threshold when DEFAULT is pressed. This is
the correct low threshold on T-Carrier circuits.
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Other commonly used fow thresholds are: 88 dBrnC0 for PBX tie trunks
and 67 dBrnCO0 for mixed metallic and T-1 carrier facilities less
than 50C miles long.

The maximum impulse counts alloWed, without exceeding maintenance
guidelines over a 15 minute period, relate to the threshold and step size. The
following values come from the pre-divestiture days and are:

Threshold < 15 counis
Threshold + 4 dB < 9 counts
Threshold + 8 dB < 5 counts

The overall end-to-end low threshold at the customer premises is usually 71
dBrnCO0. The end-link fow threshold alone is usually 67 dBrnCO0. The mid- link
low threshoids are based on mileage, and range from 54 {¢ 73 dBrnCQ. The
diagram below explains the terminology of end-links and mid-links.

MID-LINK

END-LINK | TOLL o b voLL | END-LINK

OFFICE OFFICE
END END

OFFiCE CFFICE

l*———-—-—-m END-TO-END ——-—-—-’!

5-11.1 PHASE HITS, GAIN HITS AND DROPOUTS

The measurement of the transients known as Phase Hits, Gain Hits, and
Dropouts requires that Option 930A-07 (3-Level impulse Noise) be installed
in the 930A as well as Option 930A-18. These measurements are performed
in conjunction with Impulse Noise measurement and are displayed as a sub-
menu of the Impulse Noise display.

To begin testing perform the following steps:

Press the OPTION MENU.Q 3223“ function key.
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Use the UP/DOWN arrow keys {o

select Menu Option 11: IMPULSE NQOISE & HITS.

The Model 230A dispiay will appear as:

OPTION NUMBER : 11 IMPULSE NOISE & HITS

Press any softkey under the display and it will become:

IMPULSE/HITS: DEFAULT MEASURE SET-UP

Softkey 2 (under DEFAULT) sets all the test parameters such as threshoids
and time intervals to the factory defaults for the TRUNK TYPE selscted.
Pressing Softkey 2 causes the 930A to momentarily display the message:

DEFAULTS SET

This also provides a convenient way to restore previously entered settings to
the factory default values
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5-12 TO MARGIN THE WINK DURATION OF THE 930A
(MENU OPTION 12)

The Mode! 930A includes Wink Margining as part of Option 830A-01 (MF,
DTMF, and DP Receiver/Analyzer). Wink Margining leis you change the
default of the iength of time the 930A will wait (200 milliseconds) after it
sees a seizure before it gives back a Wink. This is called the Pre-Wink time
or Guard time. You can also change the duration or length of the Wink itself
(150 millisecond default).

You select Menu Option 12 in the same manner as any other Menu Option by
the following steps:

Press the OPTION MENU. O gg;‘;" function key.

Use the UP/DOWN £ arrow keys 1o

L

select Menu Option 12: WINK MARGINING.

The 930A display will appear as shown below:

OPTION NUMBER : 12 WINK MARGINING

You get inside the Menu Option by pressing any softkey under the display.
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inside Menu Option 12, the display will first show either the defauit value
of the "Pre-Wink", or the last value entered.

PREWINK: D00 MSECS

The "Pre-Wink" time is the number of milliseconds the 930A will wait after
line seizure (or the end of a record) before giving a wink. The range of
permissible values lies between 55 and 985 milliseconds. The factory set
default value is 200 milliseconds. This Menu Option has a resolution of 10
msecs. and an accuracy of 10 milliseconds. The front panel keys function as
follows: To change the displayed Pre-Wink time, you enter the value you
want from the keypad and then press the ENTER key. If you want to keep the
default value, press ENTER or any softkey. In either case the display will
advance to the Wink time.

The display will then read the Wink Time default value of 150 milliseconds,
or the tast value entered:

WINK: 150 MSECS

This is the number of milliseconds the 830A will remain Off-Hook during a
Wink. The range of permissible values lies between 35 and 985 milliseconds.
The factory set default value is 150 milliseconds. The accuracy is 10
milliseconds and the resolution is 10 milliseconds.
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WINK: 150 MSECS

To change the displayed value of the Wink, enter the value you want the
930A to use from the keypad, and press ENTER. If you want to keep the
default, just press ENTER, or any softkey. Either action will exit to the
Option Menu.

OPTION NUMBER : 12 WINK MARGINING
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5-13 PHASE/AMPLITUDE JITTER AND HITS (MENU OPTION 13)

Option 930A-18 works in conjunction with Option 930A-07 (Impulse Noise)
to provide the capability to measure Phase and Amplitude Jitter on Voice
Frequency channels as well as transient phenomena such as Phase Hits, Gain
Hits, and Dropouts.

The Phase and Amplitude Jitter measurements are displayed under Option
Menu 13 and the Hits are counted with Impulse Naise under Option Menu 11.

Connect the 930A to the trunk under test prior to setting up these
measurements. In the case of Phase Jitter measurements however, it is
also necessary to perform a C-Message Noise measurement prior to
measuring Phase Jitter. Excess noise can cause what appears to be
significant amounts of jitter.

5-13.1 TO MEASURE PHASE/AMPLITUDE JITTER

After making a C-Message noise test (readings should be less than 20 dBrnC
for quiet terminated line), do the following to select the Phase/Amplitude

Jitter mode:
Press the OPTION MENU.O 32‘:3“ function key.
Use the UP/DOWN | arrow keys 1o
select Menu Option 13: PHASE & AMPL JITTER.
OPTION NUMBER : 13 PHASE & AMPL JITTER

Press any softkey under the display to immediately begin measurements:
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57 2.9% 1004 Hz ~16.0 dBm 20-300Hz

The 930A begins measuring Phase and Amplitude Jitter over the filter
bandwidth of 20 Hz to 300 Hz. it also displays the ievel and frequency of the
received holding tone (usually 1004 Hz).

There is a good deal of phase jitter on the trunk in this exampie. The fuil
jitter measurement bandwidth (4-300 Hz) provides an overall picture of the
jitter situation. The next step is to try to determine the source of the
jitter. Press Softkey 4 (under 20-300 Hz) to change the filter bandwidth
selection from 20~300 Hz to 4-300 Hz. Assume that the 930A displays the
following measurements:

59 3.2% 1004 Hz ~16.0 dBm 4-300Hz

In this case, there is not significant change in either the 4-300 Hz or 20-300
Hz band readings. The interpretation of these results is relatively
straightforward now that the measurements have been made. The fact that
the readings are relatively the same suggests that the source of the excess
jitter has a fundamental frequency above 20 Hz since there are no significant
contributions to the levels from below 20 Hz.

Between 20 Hz and 300 Hz the most significant source of jitter is the 60 Hz
AC power line frequency and its second through fifth harmonics (120 Hz, 180
Hz, 240 Hz, 300 Hz).
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To stop testing and return to the main menu, press the OPTION MENU key.
The 930A display will return to:

OPTION NUMBER : 13 PHASE & AMPL JITTER
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5-14 SETTING THE TIME AND DATE (CPTION MENUY 14)

To set the Time and Date, perform the following steps:

Press the OPTION MENU.O DPYon function key.

Use the UP/DOWN £ arrow keys 1o

select Menu Option 14, SET TIME AND DATE. .

OPTION NUMBER: 14 SET TIME AND DATE

Press any softkey under the display and the currently stored time and date
will be displayed. The cursor always appears over the day of the week.

FRIDAY 08-15-86 14:29:38

Use the LEFT/RIGHT I arrow keys

to position the cursor over the day, date or time
parameter it is desired {o change.

Use the UP/DOWN | arrow keys

to change the parameter under the cursor.
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-~ For parameters other than the day of the week, you may enter a number
 directly using the keypad and the ENT key. The cursor will automatically

advance to the next field.

As an example, suppose it is desired to advance three hours to compensate
for a time zone change from west coast to east coast time.

Use the RIGHT Arrow key to position the cursor over the "14” as shown:

FRIDAY 08-15-86 14:20:38

tUse the UP arrow key to advance the hour to 17 as shown below:

FRIDAY 08-15-86 = 17:29:38

When the correct time and date have been set, press the OPTION MENU key
{o exit.
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5-15 HOW TO STOP THE 930A FROM BEEPING (MENU OPTION 15)
Menu Option 15: BEEP ON ERROR provides you with an audible indication of
varicus types of errors. These include errors of commission such as, trying
to select a Trunk Type option that has not been installed. Since there are
times when you don't care o listen to the beep, this Menu Option provides the
means to turn off the beep without cutting the wires to the speaker. To
control the BEEP, do the following:

Press the OPTION MENU. O PPUON function key.

Use the UP/DOWN arrow keys o

to select Menu Option 15: BEEP ON ERROR.

BEEP ON ERROR? YES NO

If the cursor appears over the YES field, the BEEP has been turned on. To
turn it off, press Softkey 4. You are now free to make all the operating
mistakes you want without the annoying BEEP to disturb you. To turn the
BEEP back cn, return to Menu Option 15 and, once inside the menu, press
Softkey 2. If you have ordered Option 930A-10C (Remote Control), disabling
the beep also prevents the 930A from sending the "Bell" character {ASCII 07)
to a remote printer, terminal, or computer.

Most of the time BEEP is encountered when using the 930A with the PCM
interface (Option 930A-08E or -09E). Usually it is because you don’t have the
930A hooked inte a span, so it has no PCM input and wants to tell you. You can
shut up the BEEP in this case by looping PCM IN 1 to BPCM OUT 1, and
setting the 930A to TERMINATE and INTERNAL clock, which gives it a
signal. The beep interval is now 4 seconds long. Pressing any front panel key
will add another 4 seconds which enables you to set up the 930A in peace.
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5-16 DIGIT RECEIVER TIMEOQUT (MENU OPTION 16)

Option Menu 16:DIGIT RECEIVER TIMEOUT allows the 930A 1o set a timeout
from 0.2 to 60 seconds for the digit receiver. If the timeout elapses while
the digit receiver is expecting a digit, the 930A cioses the digit record. This
allows the digit receiver to be used more easily when DTMF or dialpulse
digits are expected and the user does not know for sure just how many digits
are being used.

Press Option Menu 16 and press ENTER. The foliowing screen will be
displayed:

TIMEQUT: 10.0 SECS DEFAULT EXIT

Press DEFAULT or determine the timeout length required. Enter change
using the Keypad. Press EXIT when compiete.
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5-17 ENVELOPE DELAY DISTORTION (MENU OPTION 17)

Enveiope Delay Distortion {EDD) is always an end-to-end test. It
requires test sets at both ends of the circuit and a 4-wire transmission path.
One end is set up in the REPEAT (or Slave) mode. The other end is set up in
SEND (or Master) mode. The SEND unit transmits a single frequency (usually
1804 Hz) to establish a reference delay. This delay is "zeroed out', and the
SEND unit sends a frequency sweep, measuring delay in microseconds

- relative to the reference. Then the SEND end transmits the reference
frequency while the REPEAT end sweeps the returned carrier. All delay
measurements are made at the SEND end. These tests are often referred to
as RETURN REFERENCE and FORWARD REFERENCE measurements.

The measurement proceeds as shown below:

"~ |RETURN REFERENCE |

OFFICE A | | OFFICEB
930A SEND | | 930A REPEAT
SWEPT FREQUENCY ~—t |
TH TiRY
009 Q) o i » o - 0000
I .

IR ;3 /3 Hz E TR

DELAY IS - FIXED FREQUENCY |

MEASURED HERE ¢ CARBIER

1)} Office A sends an amplitude-modulated signal over the trunk
under test.

2) Office B strips off the modulation and applies it to a carrier.

3) Office A recovers the returned modulation and compares it to
that being sent. The difference in phase is proportional to the
envelope delay.

4) The delay at a reference frequency is used as a zero reference,
and a frequency sweep is then performed by the SEND unit. The

delay at the other frequencies is measured in microseconds
relative to the reference.
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FORWARD
OFFICE A —: REFERENCE l_— OFFICE B

- 1
AT )| RS
I

FIXED FREQUENCY -——4P-|

ooop| W 1R 00D
T \
T1ms | :3 1/3 Hz ! R
DELAY IS ] 4—— SWEPT FREQUENCY L
MEASURED HERE CARRIER

8) The SEND unit sends the reference frequency while the REPEAT
unit sweeps the returned carrier. This allows the SEND unit to
measure the delay on the return path.

5-17.1 MEASURING ENVEL.OPE DELAY DISTORTION

To make an Envelope Delay measurement, perform the following steps:

Make sure that the 930A at each end of the circuil is set to the correct
Trunk Type and impedance (Refer tc Section 3-4). Use the DIAL/RING
function to place a call over the trunk under test. With both units off hook in
the DIAL/RING function, a voice path is available through the front panel
Tel-Set jacks. A handset can be connected to allow coordinating the test
actlvities with the far-end if a separate voice path is not available, Decide
at this point which unit will be the SEND end, and which will be the REPEAT
end.

Menu

Press the OPTION MENU .O Optien g inction key.

Use the UP/DOWN ” A arrow keys to

selact Menu Option 17: ENVELOPE DELAY.
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The 930A display will appear as shown below:

OPTICN NUMBER : 17 ENVELOPRPE DELAY

To enter the menu, press any softkey and the 930A display will change to the
display below:

SELECT : SET-UP SEND REPEAT EXIT

At this point, you can change any, or all, of the test parameters, or go
directly to the measurement mode. If the test set-ups have been previously
entered, and have not been changed, it is not necessary to re-enter the set-up
mode. The 930A remembers the test set-ups. -

SETTING UP A SWEEP:

To enter the Set-Up menu, press Softkey 1 {(under SET-UP) and the display
will change to:

SELECT : BOUNDS STEP TIME/AEVEL EXIT
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The 930A default parameters have been preset to sweep from 304 Hz to
3204 Hz in 100 Hz steps at a level of -16 dBm and a time between steps of
3.5 seconds with the SF frequency band skipped. A typical Envelope Delay
measurement would use these default setlings. You do not need fo enter the
SET-UP menu unless you want to change these settings.

Some C-Conditioned line tariffs specify performance out tc 3504 Hz. Also,
older vintage test equipment operated at § seconds between steps and it is
possible that a different test set than the 930A may be at the far end of the
circuit, For these reasons it is good to know how to change the test set-ups.

To change the ending frequency bound from the 3204 Hz default valus to
3504 Hz return to the SELECT display repeated below:

SELECT BOUNDS STEP TIME/NLEVEL EXIT

Pressing Softkey 1 (under BOUNDS) will bring up the following display.

STARTING FREQUENCY : 304 Hz

Press Softkey 3 (under 304 Hz) to keep this value for our example. The
display will advance to the next choice,
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MECT—T

ENDING FREQUENCY : 3204 Hz

ooa

This value is to be changed to 3504 Hz, Press 3, 5, 0 and 4 on the numeric
keypad and press the ENTER key. The 930A will advance to the Skip SF
display below:

SKIP 2600 Hz? YES NO

Press Softkey 2 to SKIP SF. The 930A will return to the SELECT display
repeated below:

SELECT : BOUNDS STEP TIME/LEVEL EXIT

VOGO

You can change the step size from 100 Mz to any value between 1 and 999 Hz.
The time between steps can be changed from 35 seconds to any value
between 0.1 and 9.9 seconds. The level may be changed from -16.0 dBm to any
vaiue between 0 and -40 dBm. The procedure is the same,
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Since this menu is taken directly from Menu Opilon 10: FREQUENCY
SWEEP, leveis may be entered from +12.0 dBm 1o -60.0 dBm and
they will appear to be accepted. However, the 930A will only
transmit over the 0 dBm toc -40.0 dBm range aliowed in Envelope
Delay Distortion measurements.

Press Softkey 4 (under EXIT) when the sweep parameters have been set to
the desired specifications. This returns the 930A to the main EDD selection
display:

SELECT : SET-UP SEND REPEAT EXIT

BWOoOO

Again, once the 930A has been set up, it is not necessary to enter the set-up
menu to start testing.

REMEMBER: One test set must bhe in the SEND, or MASTER, mode
while the set at the other end musti be in the REPEAT, or SLAVE,
mode. Diagrams of test set-ups appear on pages 4-135 and 4-138.

The following sections explain the operation of the 930A when performing
EDD measurements.

5-17.2 EDD MEASUREMENT IN THE SEND MODE

SELECTY :  SETUP SEND REPEAT EXIT

Starting from the main EDD selection dispiay shown above, press Softkey 2
(under SEND) and a display similar to the following will appear:
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4104 uS 1804 Hz - 16dBm <SEND SETREF

This display shows the calculated phase delay in microseconds for the return
reference signal from the REPEAT, or SLAVE, unit and the level and
frequency of the signal being sent from the SEND, or MASTER, unit. The
usual reference (FORWARD or RETURN) signal is an 1804 Hz carrier at -16
dBm as shown above.

All measurements of EDD are made at the SEND, or MASTER, end of the
circuit. EDD is also a referenced measurement. The first thing the 930A does
when it enters the SEND mode is ask you to set the reference.

To <c¢hange the reference frequency, press Softkey 1 (under the
frequency). A highlighted cursor will appear over the last digit of the
frequency (the "4" in this case) as shown above. Enier a new frequency using
the keypad. Press the ENT key, or any sofikey, to complete the entry. Only
frequencies between 304 Hz and 3504 Hz are valid for this test.

To change the level, press Softkey 2 (under the level). A highlighted cursor
will appear over the last digit of the level. Enter the new level using the
keypad. Press ENTER, or any softkey, to complete the entry. Only levels
between 0 dBm and -40 dBm are valid for EDD measurements,

To set the reference delay, press Softkey 4 (under SETREF) after
allowing the delay reading to stabilize for a few seconds. The current
envelope delay reading will become the reference and all subssquent
measurements will be relative to this reference. This effectively "zeros out"
the current measurement. Again, the normal convention is to "zerc' the delay
measured at 1804 Hz. The display should resemble that shown below.
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0 uS 1804 Hz - 16dBm <-SEND SWEEP

Once a reference has been established, the frequency or level of the outgoing
reference signal can be changed or the frequency sweep can be generated. To
re-zero the reference without leaving the SEND mode, press the CLR
key. The current measurement will become the new zero reference.

To send a sweep and perform a Return Reference measurement after
setting the reference delay, press Softkey 4 (now under SWEEP). The 930A
display will now resemble the display shown below:

2386 .S 304 Hz - 19dBm <-SEND STOP?

23886 us 304 Hz - 18dBm <-SEND STOP?
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The sweep parameters which were set up earlier will automatically begin.
The delay will be measured and displayed for each frequency in the sweep. If
a terminal or 80 column printer is attached, and the 930A is in PRINTER
remote mode {(Requires Option 930A-10C), the 930A will automatically print
the delay at each frequency of the sweep. To interrupt the sweep, without
leaving the SEND mode, press Softkey 4 (now under STOP?) in the above
display.

When the sweep completes, or is interrupted, the 930A will revert to sending
the reference frequency. Softkey 4 will again be labeled "SWEEP" as shown
below:

0 uS 1804 Hz - 16dBm <-SEND SWEEP

The sweep can bhe repeated or you can manually set the frequency of the
signal to examine the delay at frequencies of interest.

When all of the measuremenis are complete, the operator at the near, or
SEND, end can alert the operator at the far end to sweep the return carrier.
This will allow a Forward Reference measurement tc be made of the
return path delay. The SEND unit transmits the fixed reference signal toward
the REPEAT, or Slave, unit at the far end.

To examine the level and frequency of the returned carrier, press
Scftkey 3 (under <-SEND). The received level and frequency will be displayed
and the labei above Softkey 3 will change to read "<-RECV". You can toggle
between viewing the outgoing signal or the returned carrier at any time. This
is especially useful when the far-end is sweeping the returned carrier. An
exampie display of the returned reference carrier while sweeping from the
SEND unit is shown below:
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1 us 1804 Hz - 16dBm <-RECV STOP?

9000

The carrier level should be within the 0 dBm fo -40 dBm range and steady for
the test to be valid

5-17.3 EDD MEASUREMENT IN THE REPEAT OR SLAVE MODE

Once the near end 930A has been set up for the SEND mode, the 930A at the
other end of the circuit must be set to the REPEAT mode. The main EDD-
selection display is repeated below:

SELECT : SET-UP SEND REPEAT EXIT

To place a 930A in the REPEAT, or Slave mode, press Softkey 3 (under
REPEAT) and the display on the foilowing page will appear.
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REPEAT 1804 HZ - 16dBm <«SEND SWEEP

This display shows the level and frequency of the carrier tone that is being
used io return the amplitude modutation to the SEND unit. The default vaiue
is 1804 Hz at -16 dBm.

Te change the frequency of the carrier, press Softkey 1 (under the
frequency). A highlighted cursor will appear over the last digit of the
frequency, as shown above. Use the keypad 1o enter the new frequency. Press
the ENT key, or any softkey, to complete the entry. Only frequencies from
304 Hz to 3504 Hz are valid carriers for this test.

To change the level of the carrier, press Softkey 2 (under the level). A
highlighted cursor will appear over the last digit of the level, as shown
below:

REPEAT 1804 HZ - 18dBm <-SEND SWEEP

Use the numeric keypad to enter a new level. Press ENT, or any softkey, to
complete the entry. Cnly levels from ¢ dBm to -40 dBm are valid for this
test.

To examine the level and frequency of the signal being received,
press Softkey 3 (under <-SEND) and the display will change to that shown on
the following page.
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REPEAT 304 HZ - 18dBm <-RECY  SWEEP

@

This shows the level and frequency of the signal being sent to the REPEAT
unit from the SEND unit. The level must be between 0 dBm and -40 dBm for
the test to be valid. Generally, this display would show a signal of 1804 Hz
while the SEND end established a reference. This would be foilowed by a
sweep, from 304 Hz to 3204 Hz. When the sweep completes, the Return
Reference part of the measurementi is over. Then it is the turn of the
REPEAT unit to sweep for the Forward Reference test. You can toggle
between the received signal and the returned carrier by pressing Softkey 3
{under <-SEND or <-RECV).

To sweep the returmed carrier for a Forward Reference
measurement, press Softkey 4 (under SWEEP) and the 930A display will
change to:

REPEAT 304 HZ - 16dBm  <-SEND STOP?

The 930A will begin to sweep the returned carrier through the frequencies
that were selected previously. To interrupt the sweep, without leaving the
REPEAT mode, press Softkey 4 (now under STOP?). When the sweep
completes, or is interrupted, the 930A will revert 1o sending the reference
frequency. Softkey 4 will once again be labeled "SWEEP".

Press the OPTION MENU key when testing is complete and the 930A will
return to the main EDD selection display. You can exit by pressing Softkey 4
(under EXIT).
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5-18 PEAK TO AVERAGE RATIO (P/AR} (MENU OPTION 18}

With Option 930A-06 installed in your 930A, you can measure P/AR values
over a 0 to 120 P/AR unit range.

You connect the 830A to the circuit under test at the 2- or 4-wire analog
trunk access point, or DEMARC. It can also be used on a T1 PCM Trunk
at the DSX with Option 930A-08E or -09F. Before making a P/AR test,
set the 930A Trunk Type to the correct settings.

To begin making P/AR measurements, perform the following steps:

Press the OPTION MENU . O ::12:3" function key.

Use the UPDOWN S IFNR arrow keys to
select Menu Option 18: P/AR MEASUREMENT.

The Model 930A display will appear as shown below:

CPTION NUMBER : 18 P/AR MEASUREMENT

Press any softkey under the display to get into the main menu:
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P/AR MEASUREMENT : SEND MEASURE EXIT

Softkey 2 (SEND) controls the set-up of the P/AR transmitter level and
also sends the P/AR signal on 2- and 4-wire circuits. The set-ups are
retained in non-volatie memory and need not be accessed every time a
measurement is made, unless the level is to be changed.

Pressing Softkey 2 (SEND) brings up the P/AR transmit level display. The
default SEND display is shown below:

TRANSMIT LEVEL : - 16.0 dBm - TiRt EXIT

. The test set at the far end of the circuit would receive and display the P/AR
measurement. Normally, transmit levels are kept below -13 dBm, relative to
the 0dB TLP to prevent adjacent channel interference. Select the desired
level using the numeric keypad and complete the data entry by pressing the
ENTER key. Pressing Softkey 4 (under EXIT) in the above display returns
the 930A to the main P/AR display.

P/AR MEASUREMENT : SEND WMEASURE EXIT
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Once the P/AR transmitter has been turned on and the level has been set, you
can begin sending and receiving the P/AR waveform on a 4-wire circuit,
or receiving P/AR on a 2-wire circuit, by pressing Softkey 3 (MEASURE)
in the above display. Pressing Softkey 3 brings up the P/AR measurement
display. A P/AR measurement display is shown below:

P/AR 83 UNITS = 20.0 dBm TR EXIT

It is important to note that P/AR measurements are end-to-end
measurements. On 2-wire circuits, one end transmits while the other
receives, and then the sender and receiver switch places. When measuring
P/AR on 2-wire circuits, one of the iest seis must have it's transmitter
turned off and act as a receiver only. To accomplish this, press Softkey 3
under MEASURE immediately after entering the P/AR menu option. Do_not
press Softkey 2 under SEND. This keeps the P/AR fransmitier turnsd off.

On 4-wire circuits, simultanecus transmitling and receiving is possible.
When entering the P/AR option menu, press Softkey 2 under SEND first. Then
after checking or adjusting the transmit level, press Softkey 4 to EXIT and
then press Softkey 3 under MEASURE. The MEASURE mode does not disable
the transmitter so you are now transmitting and receiving at the same time.
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5-19 INTERMODULATION DISTORTION (MENU OPTION 19)

Intermoduiation Distortion (IMD) measures the second- and third-order
distortion products created in a non-linear circuit in the presence of a four
tone signal.”

Intermodulation Distortion, sometimes referred to as Non-Linear Distortion,
or 4-Tone Intermod, is an end-to-end measurement, That is, one test set
sends the tone pairs at 857 Hz, 863 Hz and 1372 Hz, 1388 Hz while the other
set has it's receiver looking at a band of frequencies centered around 520 Hz,
2240 Hz and 1900 Hz. The energy received in these fiiters constitutes the
energy in the second- and third-order IMD products. On 4-wire circuits, a
loopback can be inserted at the distant end so that one set may send and
receive. On a 2-wire circuit, two sets are required, with one set either
sending, or receiving, in turn. -

Before testing, the user must select the appropriate Trunk Type. Connect the
930A to the circuit. Once this has been accomplished, perform the following
steps to place the 930A in the Intermodulation Distortion measurement
mode: '

Press the Option Menu . O zﬁ:" key.

Use the UP/DOWN arrow keys

to select Menu Option 19 INTERMOD DISTORTION.
* tLicensed under HLI Paient No. 3,882 380

The Model 930A display will appear as shown below:

5-148

www.valuetronics.com



OPTION NUMBER : 19 INTERMOD  DISTORTION

Press any softkey under the display to enter the Menu Option:

4-TONE [INTERMOD: SEND MEASURE EXIT

Press Softkey 2 (under SEND) to transmit and/or adjust the IMD tones being
sent, to select the signal-to-noise test tones, or to send the intermod tones
over a two-wire circuit. Press Softkey 2 to bring up the display:

SEND: SIG/NOISE 4-TONE -13 dBm EXIiT

The cursor appears over the last test selected. To send the signal-to-noise
test tones, press Softkey 1 (under SIG/NOISE). This will suppress one tone
pair while amplifying the other pair to maintain the same average level. This
measurement is usually performed before IMD testing since the test set uses
the S/N value to automatically correct the IMD measurement results.

A Signal-to-Noise measurement display example is shown below:
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«13 dBm 2nd: 31 dB 3rd: 35 dB S/N TEST EXIT

The S/N valugs for the low and high tone pairs occupy the 2nd and 3rd order
distortion positions.

Returning to the main SEND dispiay:

SEND: SIG/NQISE 4.TONE -13 dBm EXIT

Press Softkey 2 (under 4-TONE) to send the four intermoduiation distortion
test tones at the level displayed. On a two-wire circuit, another 930A, or a
test set with Intermod Distortion measuring capability, must be at the
distant end.

If a transmit level other than the default value of -13 dBm is desired, simply
enter the new value using the numeric keypad. Press the ENT(Enter) key after
the new level has been keyed in. The range of permissible values for the. send
levels vary with Trunk Type selected. These values are:

Analog: -40 dBm to +0 dBm
PCM:  -40 dBm to -6 dBm

The Model 930A will prevent entry of levels outside those specified above.
Press Softkey 4 to EXIT to the main IMD menu. This will not interrupt the

tones being sent. From the main menu, the test can be terminated, or the
MEASURE mode can be selected to test on a 4-wire {ooped-back circuit.
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4-TONE INTERMOD: SEND MEASURE EXIT

Pressing Softkey 4 (under EXIT) will terminaie testing. Pressing Softkey 3
(under MEASURE) measures the Intermoduiation Distortion present on the
trunk under test. This will not disable the fones being sent under the SEND
sub-menu unless a 2-wire trunk type has been selected.

Pressing Softkey 3 {under MEASURE) will bring up the IMD measurement
display. A typical display is shown below:

-13 dBm 2nd: 55 dB ard: 70 dB EXIT

0000 |

The first field in the above display (labeled -13 dBm) shows the composite
received level of the four IMD tones in this sxample. If no signal is present
this field will be blank. The second field (labeled "2nd: dB"} is the level
at which the second-order IM products are being received below the level of
the four IMD tones. In this example, the second-order products are 55 dB
beiow the IMD tone level of -13 dBm for a total of -68 dBm. Similarly, the
third field (labeled "3rd: dB") is the level at which the third-order M
products are being received below the -13 dBm signal level.

The gap between the third field and the word "EXIT" is reserved for
messages.
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These messages are:

1. The message "INVALID" indicates an invalid signal, i.e.,
the IMD signal is absent, the level is below -40 dBm, or
too high for the circuit (>0 dBm in analog, >-6 dBm in
PCM). A typical display is shown below:

- dBm 2nd: - dB 3rd: -- dB INVALID EXIT

2. The message "TWIST" indicates that the IMD tones are
being received at unequal levels (i.e., they differ by
more than 6 dB from each cther). A sample display is.

47 dBm  2nd: 37 dB  3rd: 49 dB TWIST EXIT

3. The message "SPURIOUS" indicates the presence of a
spurious tone (any tone other than the four test tones).
A typical display follows:

-13 dBm 2nd: 38 dB 3rd: 43 dB SPURIOUS EXIT
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4. The message "S/N TEST" shows that the 930A is
receiving the signal-to-noise test tones. The fields
tabeled "2nd: dB" and "3rd: dB" now contain noise
measurements where the distortion products used
10 be. The measurements are in dB below the received
signal as a §/N ratio. The display will appear as:

-13 dBm 2nd: 31 dB 3rd: 35 dB S/N TEST EXIT

Q000

5. The message "ADJUSTED" indicates that the
distortion measurements are being corrected
automatically for signal-to-noise ratio. A
typicai display is:

-1€& dBm 2nd: 33 dB 3rd: 42 dB ADJUSTED EXIT

The following example of a corrected IMD test performed on a 4-wire circuit
will serve to clarify the procedure.

5-19.1 MAKING A 4-TONE IMD TEST ON A FOUR-WIRE CIRCUIT
The trunk io be tested is a 4-wire circuit. It is also assumed that there is
Network Channel Terminating Egquipment (NCTE) at the far end which is

capable of providing a loopback on the line. A typical circuit diagram is
shown below: '
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To make a corrected measurement of Intermodulation Distertion:
1. Select the correct Trunk Type on the 930A and connect the test cords.
2. #f the trunk under test is a dedicated line, and not & dial-up
line, proceed to step 3. If not, press the DIAL/RING key, go

Otf Hook, and dial the far end loopback device's number.

3. Press the SEND TONE key and set the 930A to send 2713 Hz
at -10 dBm for 5 seconds to loop the device at the far end.

4. Press the MEASURE TONE key. When the line is looped, the
2713 Hz tone will be displayed and the tone will be audible.

5. Press the SEND TONE key again and press Softkey 4 to turn
off the 2713 Hz tone.

6. Press the OPTION MENU key. Enter the numbers 1 and 9.
Press the ENT (Enter) key. The 930A display will become;

4-TONE [INTERMOD: SEND MEASURE EXIT

7. Press Softkey 2 {under SEND}. The 930A display will change to:
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SEND: SIG/NOISE 4-TONE -13 dBm EXIT

8. Press Softkey 1 (under SIG/NOISE}, and set the lavel fo -13 dBm
it it is not at that level. Press Softkey 4 to EXIT to the main
menu. The 830A sends the Signal-to-Noise test tones.

8. Press Softkey 3 fo select MEASURE. Wait for a few seconds for
the measurements 1o stabilize., The received level and the fislds
tabeled "2pd: dB" and “3rd: dB" will contain test results.
A typical display will be:

-13 dBm 2nd: 31 dB Jrd: 35 dB S/N TEST EXIT

10, Press Softkey 4 to exit back to the main menu.

4-TONE INTERMOD: : SEND MEASURE EXIT

VOO

11. Press Softkey 2 {0 select SEND,
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SEND: SIG/NOQISE 4-TONE -13 dBm EXIT

12. Press Softkey 2 (under 4-TONE) and the 930A sends the
IMD test tones at -13 dBm. Press Softkey 4 to exit back
to the main menu,

4-TONE [INTERMOD: SEND MEASURE EXIT

13. Press Softkey 3 {under MEASURE). Wait for a few seconds
for the measurement to stabilize. The word "ADJUSTED"

should appear to the left of the word "EXIT". An example
of a corrected Intermodulation Distortion products display
is shown on the following page.

-16 dBm 2nd: 33 dB 3rd: 42 dB ADJUSTED EXIT

14, Before going back On-Hook, press the SEND TONE key and
send the 2713 Hz tone again to release the loopback.
When this has been accomplished, place the 930A
On-Hook, or EXIT from the Menu Option, to terminate testing.
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5-20 TO CHECK A/B/C/D BIT STATES ON ALL 24 CHANNELS
(MENU OPTION 20)

When you are warking on a T-1 span, it is sometimes very useful to be able to
see the state of the A and B bits (also C and D bits on ESF) on all 24 channels
simultanecusly. With the 930A, you can see these bits at the DSX monitor
jacks, and you can check them in one direction (Option 830A-08E}, or in both
directions (Option 930A-09E).

To look at the supervision states, all you have to do is connect your
930A to the DSX. Make sure the 930A is set to the PCM Trunk Type and that
default settings are correct. If it is set to the MON-1 mode, you will be able
to look at the supervision bits on one side at a time. If you are in the MON-
1&2 mode, you can switch from RECV-1 to RECV-2, and look at the
supervision bits in both directions. When the 930A is set-up, do the
following:

Press the OPTION MENU. O g';::“ function key.

Use the UP/DOWN arrow keys to

get to Menu Option 20: 24 BIT DISPLAY.

OPTION NUMBER : 20 24 BIT DISPLAY

Press any softkey under the display and the A bit d:spIay will come up. An
example appears below:
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A BITS [1-24] 10111100.01111101.10001000

The channels are numbered fram 1 to 24, left to right. The bits have two
states, 0 and 1. Usually a 0 indicates On Hook and a 1 indicates Off Hook or
busy. On a working span, you will see calls completing and terminating, so
the display will be changing constantly as calls come and go. Pressing any
softkey or arrow key will page you through the B bit display. On an Extended
Superframe span, you will also get the C and D bit displays.

If you are in PRINTER Remote mode, the 8930A will print a copy of its’
display whenever a bit changes. In COMPUTER remote, it will send a Bell
(ASCIl 07) to the computer.
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5-21 TO MANUALLY TOGGLE THE A/B/C/D BITS OR VIEW BOTH
DIRECTIONS SIMULTANEQUSLY (MENU OPTION 21)

Normaily, you go ON and OFF HOOK by using the front panel Hook Switch. The
930A also provides you with Menu Option 21 which gives you complete
control over the A/B/C/D bit states. This Menu Option also lets you view the
A/B/C/D bit status on the selected channel in both directions when you are in
the MON-1&2 mode. You can set the states of your supervision bits
manually from Menu Option 21: TOGGLE A\B BITS.

O Sfe’:”g“ function key.

Press the OPTION MENU}

Use the UP/DOWN arrow keys to

get to Menu Option 21: TOGGLE A\B BiTS.

Once you get to this menu, the front panel Hook Swiich is disabled, and
control of the ON and OFF HOOK states lies with this Menu Option.

OPTION NUMBER : 21 TOGGLE A\B BITS

@@

Press any softkey under the display, and depending upon whether you are on a
D4 Superframe, SL.C 96 or Extended Superframe T-1 span, the display will be:

For normal D4 Superframe:

AB: ORIG AB=00 TERM AB=00
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For normal SLCG86:

AB: ORIG AB=00 TERM AB=00

For Extended Superframe:

ABCD: ORIG ABCD=0000 TERM ABCD=0000

In all of these examples, the originating end is ON HOOK since the states of
the bits are alf 0.

Note that the cursor is flashing over the first digit (the A bit) in
both cases.

To change the state of the A bit to a 1, press 1 on the keypad and the A
bit will be changed. The cursor will then move over the next digit.

AB: ORIG AB=10 TERM AB=00
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You could scroll down the line and change all the bits to a 1 state. in ESF this
would look like:

ABCD: ORIG ABCD=1111 TERM ABCD=1010

The TERM side shows the state of the supervision being returned from the
far end of the circuit. In the above example you see that the B and D bits
never went high.

The TERM bits come from the PCM IN jack in the RECV direction (PCM IN 1
for RECV-1). In TERMINATE or MON-1 modes, the ORIG bits come from the
930A. In MON-1&2 or D&l modes, the ORIG bits come from the other
direction. In all cases, TERM is the RECV bit stream and ORIG is the other.
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5-22 ABSOLUTE DELAY (930A-21)
§-22.1 INTRODUCTION

Absolute Delay is now available on the 930A. This capability provides a
Round Trip delay measurement in Milliseconds of the total delay for a

given circuit. Some major differences between Absolute Delay and Envelope
Delay are the foliowing:

Forward frequency for Absolute Delay will be 1020 Hz.

Return frequency for both is 1804 Hz.

The Modulation frequency for both is 83.333 Hz.

The level of the signal is measured for Absolute delay.

Absolute Delay may also require a Echo Canceller Disable tone of
2100 Hz.

The Absolute Delay measurements are displayed to 1 millisecond
resolution.

AWM=

o

5.-22.2 SETUP PROCEDURE
To setup Absolute Delay, do the foilowing:

Select OPTION MENU 22. Press Enter or the first Softkey. The initial
screen is:

OPTION NUMBER: 22 ABSOLUTE DELAY
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Press any key:

SELECT: SEND REPEAT

To select REPEAT Mode, Press {(8K3). This places the 830CA in a

Slave/Remote mode that repeats the signal back to the other end (Fcrward)'
930A.

Note: Early versions ot this feature are designed to work only into
a loopback at the far-end, thus eliminating the need for a REPEAT
feature.

To make an Absolute Delay measurement, proceed as follows:

For early versions, make sure a 4-Wire loopback is in effect at the far-end.
Press SEND (SK2) and verify the measurement: See display below:

1200uS -13 dBm <-SEND ECHO SETREF

The initial measurement is normally in microseconds and is considered
preliminary. [f the Echo Canceller must be disabled, Press ECHO (8K2} to
send 2100 Hz disabling tone.
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The following screen is displayed:

1200 uS -13 dBm <-SEND DISABLE - SETREF

Disabling tone is typically sent for a minimum of 2700. Normal Absoluts
Delay signal must be resumed within 75 Milliseconds of the end of Disable
tone.

30ms -13 dBm <-SEND ECHO SETREF

Wait for the measurement io seitie. Record the reading. Press SETREF
(SK4). Again, wait for the measurement to settle and record the second
reading. The second reading is typically the most accurate measurement. It
wouid be logical to make a few additional measurements and verify that
these measurements continue to be the same. This test is now complete.

The current version of Absolute Delay will aliow you to select REPEAT
mode. When this is done, the 930A will go into the REPEAT mode.
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The following is displayed:

SELECT: SEND REPEAT

REPEAT: ~13dBm «<-SEND -13 dBm <-RECV

if you require a measurement of the signal one-way, press RECV (SK3) and
the following screen is displayed:

12000uS  ~13 dBm <-SEND ECHO SETREF

The first measurement is in microseconds as before. Press SETREF (SK4) to
make the first Absolute Delay measurement. The following screen is
displayed:
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30ms «13 dBm <-S8END ECHO SETREF

Take a second measurement as above. Record the second reading as the
true measurement,

5-25 USING THE 930A AS A TYPE 105 FAR END RESPONDER
- {MENU OPTION 25}

With Option 930A-12, you can configure the 930A as a Type 105 Far End
Responder. The 930A can then be controlled by any CAROT compatible ROTL.
You can measure Loss, Noise, Noise with Tone, Gain/Slope, and Return Loss.
The 930A can be accessed over any of it's analog interfaces, or it can provide
this function directly on a T-1 PCM channel.

Before testing, set up the Trunk Type. Connect the 930A to the circuit.
Once this has been accomplished, perform the following steps 10 place the
930A in Far End Responder mode:

Press the Option Menu . o. Option ey

Menu

Use the UP/DOWN | arrow keys

to select Menu Option 25: FAR END RESPONDER.

OPTION NUMBER : 25 FAR END RESPONDER
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Press any softkey under the display and the 930A will ask the question:

ENABLE MANUAL SEQUENCE ? ON OFF

The Manual Sequence is normally OFF. You would press Softkey 4 {under OFF)
and continue on with the SET-UP. The Model 930A always functions in the
automatic sequence mode. The manual sequence just provides a means for
performing single direction tests and is most useful for PBX testing. If you
want the manual sequence, press Softkey 3 (under ON). In either case, the
930A will prompt you to set the TLP as shown below: |

SET TLP : ¢ dB USER -2 dB

Press Softkey 2 to select 0 dB or Softkey 4 to select -2 dB TLP. If -2 dB
is selected, the 930A inserts a 2 dB pad into its input and output paths.
Press Softkey 3 under USER if you need 1o set a Send or Receive TLP value
other than the standard 0 dB or -2 dB values.

It you press Softkey 3 under USER, then the display will change to:

SEND: 4+ 0dBm RECV: + 0dBm EXIT
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To change the SEND TLP, press Softkey 1 and then enter the desired TLP
using the keypad. Press ENTER to complete the selection. To change the
RECEIVE TLP, press Softkey 3 and enter the desired TLP from the keypad.
Press ENTER to complete the selection. When you have finished, press Softkey
4 to EXIT and the display changes to:

FAR END RESPONDER ON OFF

You turn on the far end responder by pressing Softkey 3. A cursor will
appear over the ON indication. The 930A is now acting as a Type 105
Responder waiting to be accessed. The above display appears regardless of
whether or not you choose the manual sequence. in either case, pressing
Softkey 3 is necessary to enable the responder function.

When accessed by ringing, or far-end seizure, the 930A goes off hook and
responds with a 2225 Hz test progress tone (TPT). The 930A then waits for
MF commands and performs the corresponding Type 105 tests. The 930A wili
continue in this mode until:

a. It is released by the calling party via an MF
"release” command.

b. The calling party goes "On Hook" {See Note).

¢. No MF command is received for 20 seconds
(930A defaults to Manual mode if selected).

d. The operator presses the "QFF" softkey, or
any Function key on the 930A front panel.

When the 930A is released, or the calling party goes On Hook, the 930A goes
On Hook for 1 second and then awaits seizure or ringing. If the 930A is
allowed to time out (20 seconds without an MF command), it will either go
On Hook, or initiate the manual test sequence (if selected).

NOTE: If the 930A is on a LOOP trunk, simulating the subscriber {providing
CONTACT rather than BATTERY), it will expect the far end to remain On-
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Hook, and will not treat this as a release condition.

For PBX testing, the manual mode sequence is mest useful. If the Manual
mode has been selected, the responder is allowed to time out (no MF
command is sent) for 20 seconds or more. The Model 930A then provides the
manual {runk test tone sequence shown below:

1. 9 seconds of 1004 Hz tone at -16 dBmoO

2. 1 second of quiet termination

3. 9 seconds of 404 Hz tone at -16 dBm0

4. 1 second of quiet termination

5. 9 seconds of 2804 Hz tone at -16 dBm0

6. 30 seconds of quiet termination

7. Short burst of TPT (2225 Hz) signaling end of sequence
8. On-hook

If the manual test sequence is not enabled, the 930A will return to the On
Hook state after a 20 second time out.

MOTE: To initiate manual testing, you must enable the Manual Sequence when
the 930A display asks for the choice. That display is repeated below and
shows OFF as the previous condition.

ENABLE MANUAL SEQUENCE ? ON OFF

Press Softkey 3 to enable the Manual Sequence. Press Softkey 4 if you do
not want it.
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5.26 USING THE 930A AS A ROTL/NEAR-END RESPONDER
(MENU OPTION 26)

With Option 930A-12, the Mode! 930A can aiso perform the functions of a
ROTL/Near-End Responder. The 930A can access a 105 far-end responder
and supply the MF signaling necessary fo initiate Loss, Gain/Slope, C-
message Noise, Noise with Tone, and Return Loss measurements. A typical
connection is shown below:

930A with Opt. 12 MF / TEST TONES J PE 105
Menu Option 26 LINE UNDER TEST FAR END RESPONDER
ROTL/RESPONDER < CR

TEST TONES / FSK EQUIVALENT

The 930A can also access a SAGE Model 356E Far End Fesponder or ancther
930A and do the extended range of tests listed on page 4-77.

To set the Model 930A up as a ROTL/Near-End Responder, do the
following:

Option key.

Press the Option Menu Monu

Use the UR/DOWN arrow keys
to select Menu Option 26: ROTIL/RESPONDER.

The 930A display will appear as:

OPTION NUMBER : 26 ROTL/RESPONDER
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Press any softkey under the display and the main menu will appear:

ROTL/RESPONDER TEST SET-UP RESULTS

To begin, press Softkey 3 (under SET-UP). The 930A display changes to:

SET TLP: 0 dB USER -2 dB

Press Softkey 2 if the set is connected at a 0 dB point, or Softkey 4 if
the set is connected at a -2 dB point. Press Softkey 3 under USER, if you
wish to set Send or Receive TLP values other than 0 or -2 dB. The 930A
display will then change fo:

SEND: +0dBm RECV: +0dBm EXIT

Press Softkey 1 to change the SEND TLP. The range is +7 dB to -25 dB. Use
the keypad to enter your choice and press ENTER to complete the selection.
Press Softkey 3 to change the RECEIVE TLP. The range is + 7 dB o -16 dB.
Use the keypad to enter your selection and then press ENTER. When you have
finished press Softkey 4 under EXIT and the next display will appear.
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TESTS: LOSS GAIN/SLOPE NOISE MORE

Tests which have been selected are highlighted, as are all of the above
tests. To select or deselect a test, press the softkey directly beneath the
test. This will toggle between select and deselect. Pressing Softkey 4 (under
MORE) will cause the 930A to display the next series of tests which are:

RTN LOSS ERL SRIL.LO SRLH MORE

You can seiect any, or all, of the return loss measurements by pressing
their associated softkeys. For example, if you want to do the Echo Return

Loss measurement, press Softkey 1 (under ERL) and a cursor will appear over
ERL on the 930A display as shown below:

RTN LOSS : ERL SRLLO SRLHI MORE

5-173

www.valuetronics.com



You may aiso select SRL-LO and/or SRL-HI. Return Loss testing is not
standard in all far-end responders. If you get a far-end "failed” response
from the 930A, you will know the far-end does not have Return Loss
capability. Press the OPTION MENU key to return to the main menu and begin
testing toward standard responders. If you are testing toward a SAGFE Model
356E Far End Responder or another 930A, you may press Softkey 4 under
MORE to select additional tests.

The standard code 105 transmission tests which can be performed by the
930A are briefly described below:

1. LOSS tests the two-way loss at 1004 Hz, 0 dBm.

2. GAIN/SLOPE tests the two-way loss at 404 Hz, 1004 Hz,
and 2804 Hz. All tone levels are at -16 dBm.

3. NOISE tests C-Message noise in both directions and tests
two-way C-Notch noise using a -16 dBm, 1004 Hz holding tone.

4. ERL, SRL-LO and SRL-HI tests the two-way return loss for
each of the three types.

The enhanced responder transmission tests also include the following:

FREQ SWP tests two-way attenuation distartion.
S/N tests two-way signal-to-noise ratio.
3K FLAT tests 3 KHz flat-weighted noise in both directions.
P/AR tests Peak-To-Average ratio in both directions.
INTERMOD tests two-way 4-Tone Intermoduiation Distortion.
JIT HI tests phase and amplitude jitter in 20-300 Hz band
in both directions.
11. JIT LO tests phase and amplitude jitter in 4-300 Hz band

in both directions.
12. EDD tests Forward and Return Reference Envelope Delay.
13. IMP/HITS tests three-level Impulse Noise, Phase Hits,
Gain Hits, and Dropouts in both directions. Test length and
other parameters are user selectable.

CO®N® v

Once you select the tests you want, the set-up phase of the test procedure is
finished. This need not be repeated unless the TLP changes, or different
tests are wanted.

5-174

www.valuetronics.com



Press the OPTION MENU key, or Softkey 4 under EXIT, to get back to
the main menu and the 930A display will return to:

ROTL/RESPONDER TEST SET-UP RESULTS

To begin the test procedure, press Softkey 2 (under TEST). The 930A
display will change to the following:

ENTER 105 ACCESS # DTMF

The digit sequence may be DP, MF or DTMF. You select the appropriate type
of signaling using Softkey 4. In the example above, DTMF outpulsing has been
selected.

Now enter the phone number of the far end test line using the numeric
keypad. An example of a DTMF phone number is shown below:

4085551212 105 ACCESS # DTMF
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After you have entered the correct phone number, place the front panel
hook switch in the OFF HOOK position to seize the line and send the call.
When the far end has been accessed, you will hear a series of test progress
tones as the 930A goes through the series of tests which were programmed.

For example, if you had selected only Loss, Noise and Noise with Tone, and
Echo Return Loss measurements, the following series of displays would be
shown on the 930A as it performed each measurement.

Notice that Call Completion time is measured first. For this example,
typical displays might be:

CALL COMPLETION TIME: 7.4 SEC.

1LOS8S : NEAR 7.6 dB FAR -7.7 dB

NOISE : NEAR 14dBrmn FAR 15 dBrn
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NOISE/TONE : NEAR 27 dBrn = FAR 34 dBrn

RLOSS ERL NEAR 37 dB FAR 29 dB

LAl

The NEAR results equate to Far-to-Near results given by CAROT. Similarly
the FAR results equate to the Near-to-Far resulis.

The 930A sequences through these tests and flashes the results briefly. The
results are also stored in battery-backed CMOS RAM. If a printer is
connected, the test resulis will be printed out as they occur. Once the
sequence of tests has been completed the 930A releases the far-end
responder.

At the end, the 930A returns to the main display shown below:

ROTL/RESPONDER TEST SET-UP RESULTS
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To view the resuits of the tests (which were flashed by at a reasonably

rapid rate during testing}, press Softkey 4 (under RESULTS). The 830A will
recall the stored resulis of the previcus test sequence.

In the previous example, after pressing Softkey 4, the CALL COMPLETION
test results would have appeared as:

CALL COMPLETION TIME: 74  SEC.

You can then use the UP/DOWN arrow keys, or Scftkey 1 to scroll through the.
various test resulis. For instance, pressing Softkey 1 would bring up:

LOSS : NEAH .76 dB FAR -7.7 dB

Continued pressing of Softkey 1, or the arrow keys, wouid enable you to
review all of the test results in a convenient manner. The results are
retained in memoary until a new series of tests is begun and the old results
are overwritten. Press the Option Menu key, or any front panel function
key, to return to the main ROTL/RESPONDER menu display.
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5-27 USING THE 930A TO INTERROGATE A ROTL (MENU OPTION 27)

The interrogator portion of Option 830A-12 lets the 930A command a
ROTL from a ROTL access port or over a dial-up line. The 930A supports
two-way transmission testing to type 105 test lines and one-way
transmission testing to type 100 and 102 test lines. Operational balance and
long term (BALT) tests can also be performed, but support for these tests is
limited to the return of audible tones to the operator. A typical test line
arrangement showing the 930A connected to the near end switch ROTL
access port is shown below.

NEAR END FAR END
TEST LINES
TRUNK 1405
Ifmf ROTL quEa;? —1 RESPONDER
SWITCHING SWITCHING |_{ 405
SYSTEM SYSTEM J
— 105
w_ROTL
ACCESS
( - PORT
0000
S30A OPTION NUMBER: 27 ROTL INTERROGATOR

INTERROGATOR CONNECTED AT ROTL ACCESS PORT

Since the ROTL access port is usually tied up by the CAROT controlier, the
930A can gain test access over any dial-up line, or T-1 PCM channel at the
DSX, and interrogate the ROTL from there.

Before starting to test, you must set the 930A to the correct TRUNK TYPE.
Connect the 930A to either the ROTL access port, the dial-up line, or the
DSX (Select the Trunk Type for the connection between the 830A and the
ROTL, not the line under test).

You can set up {he 930A as an Interrogator by performing the foliowing
steps:
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Press the Option Menu . o Option o

Menu

Use the UP/DOWN /| arow keys
ta select Menu Option 27: ROTL INTERROGATOR

The Model 930A display will appear as follows:

OPTION NUMBER : 27 ROTL INTERROGATOR

Press any softkey under the dispiay and it becomes:

INTERROGATOCR TEST SET-UP RESULTS

For this example, we will start from the beginning using the factory default
displays. This means we have to start with the SET-UP menu before we can
test.
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5-27.1 ENTERING THE ROTL PRIMING DIGITS

To begin, press Softkey 3 (under SET-UP). The 930A display will then
briefiy flash the following:

--- ROTL PRIMING DIGITS ---

{f no priming digits have been entered, the display will prompt you by
showing the following:

ENTER PRIMING DIGITS EXIT

If priming digits had previcusly been entered, as would normally be the case,
then the last string of priming digits would have been displayed instead of
the words "ENTER PRIMING DIGITS". If an unwanted string of digits is
present, they can be removed by pressing the CLR key. New ROTL priming
digits may now be entered by using the numeric keypad. First, however, it is
necessary to say a few words about ROTL priming digit sequences and how
the 930A displays them.

IMPORTANT NOTE:

ROTL priming digits are always MF digits. The 930A has been set
to automatically insert the KP and ST delimiters. You only have o
enter the numerical digits. This is a deviation from the way in which the
DIAL/RING Function operates.
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You can enter up to thirty (30) digits in the ROTL priming digits field. These
digits consist of the Test Type {up to 3 digits long), the Trunk ldentification
Number (up to 7 digits long) and the far-end Test Line number (up to 11
digits long). The 930A liets you enter blank characters between the groups for
readability. These blank characiers are inserted by the UP Arrow key and
have no effect on outpulsing.

A typical 830A display of ROTL priming digits, with blank spaces inserted to
separate the groups, might appear as shown below:

15 0132457 4085551212 eXIT

in this example, the first two digits identify the Test Type {Transmission
Test with Busy Override using a 105 Type test line in this case), the second
group of 7 digits might be the Trunk Appearance Number (TAN) of a No. 4 ESS
for example, and the last group is an example of a Far End Test Line number.

ROTL priming digit sequences vary in accordance with the type and vintage
of switching equipment, the type of testing to be performed, the test lines
available and their manufacturer. Tables of Priming Digit Formats for recent
AT&T switches and for Northern Telecom, GTE and ITT switches, are provided
at the end of this section.

You can edit the string of priming digits to insert or delete individual
characters, rather than re-entering the entire string if a _mistake, or an
omission, has occurred. The LEFT and RIGHT Arrow keys move the cursor
around the display. The UP Arrow key inserts a blank space. The DOWN arrow
key deletes an unwanted digit.

The next section outlines the rest of the SET-UP procedure after you have
entered the ROTL priming digits.
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5-28 TESTING TO TYPE 125 TRANSPONDERS (MENU OPTION 28}

~ This option allows you to place test calls to responders that do not use the
standard Type 105 format. Specifically, the Hekimian Laborateries Type 123
and 135 transponders.

To begin testing, connect the 930A to the trunk under test and select the
correct Trunk Type on the instrument. Now do the foilowing:

Press the Option Menu . o Option oy

Menu

Use the UP/DOWN . arrow keys
to select Menu Option 28: TRANSPONDER TEST.

Press any softkey to enter the option and you will see the following display:

THANSPONDER: TEST SET-UP RESULTS

5-28.1 HOW TO SET UP MENU OPTION 28: TRANSPONDER TEST

if you have not previously set up for a transponder test, press Softkey 3
under SET-UP. You will see this dispiay:

RELEASE 125 WHEN DONE? YES NO
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if you press Softkey 3 under YES, the 125 fransponder will be automatically
released afier the selected tesis are performed. If you press Softkey 4 under
NO, the transponder will not be released at the end of the tests. This allows
you to perform further tests manually.

Once you have pressed either softkey, the display will advance to:

SEND TONES AT: -10.0 dBm DEFAULT MORE

This screen is used to select the level at which test tones will be sent and
received. You must set this level to maich the level to which the 125
transponder at the far end has been set. Transponders may be stirapped to
send at either -10 dBm or -20 dBm. The 930A can be setf to either of these
levels, or to some other level that takes an arbitrary pad into account. For
accurate test results, the 930A and the far end transponder must be sending
tones at the same level.

Press Softkey 3 under DEFAULT to select -10.0 dBm level.

Use the numeric keypad {0 enter any other level.

Press Softkey 4 under MORE to continue with the set-up.

You will then see the test selection screen:
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TESTS: LOSS GAIN/SLOPE NOISE EXIT

LOSS tests loss at 1004 Hz.

GAIN/SLOPE tests loss at 404 Hz, 1004 Hz and 2804 Hz. The GAIN/SLOPE
test includes LOSS. it is redundant to select them both.

NOISE measures C-Message and C-Notch noise.

There will be a highlighted cursor over any selected test. Press the softkey
beneath the test to toggle it on or off. When the desired tesis are
highlighted, press Softkey 4 under EXIT.

in COMPUTER remote mode, all previous selections will be cleared when
the softkey under SET-UP is pressed. Send an ASCH “J” {0 select LOSS, an
ASCIl “K” to select GAIN/SLOPE, and an ASCHl “L.” to select NOISE.

When all the selections are made, press Softkey 4 under EXIT. Your set up
will be retained in battery-backed CMOS RAM. You will not need to use the
SET~UP function again unless you wish to change the set up.

You wili be returned to the main transponder menu:

TRANSPONDER: TEST SET-UP RESULTS

5-185

www.valuetronics.com



5-28.2 HOW TO TEST TO A TYPE 125 TRANSPONDER

When you are ready to begin testing, press Softkey 2 under TEST on the main
transponder display shown on the previous page. You will see a display
similar to:

ENTER 125 ACCESS # DTMF

The number most recently entered in the DIAL/RING mode will usually be
displayed. Press the CLR (Clear} key tc remove any previous entry and return
to a display similar to the one above.

Press Softkey 4, labeled MF, DTMF, or DP, to change the outpulsing format to
the type required for your circuit. This will also clear any old numbers.

Enter the access number of the far end transponder using the numeric keypad.

Use the front panel Hook Switch to go off hook and begin testing. The 930A
will seize the line, send any digits you have entered in the window, and
expect the transponder at the far end {o answer the call. If no number has
been entered in the window, no digits will be sent. If the 830A is already off
hook when you press TEST, it will send any displayed digits immediately. For
this reason you should make sure the 930A is on hook before pressing the
softkey under TEST. In PRINTER remote mode, the 930A will send a time and
date stamp and the current access number to the printer o identify the test.

After it has sent the displayed digits, the 930A will look for a 1004 Hz tone
from he transponder. If it does not receive the tone within 60 seconds, or if
it detects busy, reorder, dial-tone or a non-1004 Hz tone (less than 850 Hz or
greater than 1050 Hz), it will abort the test with one of these messages:

ABORT: BUSY xx.x SEC
ABORT: REORDER xx.x SEC
ABORT: DIALTONE  xx.x SEC
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ABORT: TONE xx.x SEC
ABORT: DEAD LINE xx.x SEC
ABORT: RINGING xx.x SEC
ABORT: SPEECH? xx.x SEC

if the 930A successfully detects 1004 Hz within 80 seconds, it will instead
display the message: CALL COMPLETION TIME: xx.x SECS.

In PRINTER remote mode, a copy of the display will be sent to the printer.

in COMPUTER remote mode, the 930A will send a prompt “>” and a bell when
it detects 1004 Hz or when it aborts a test. You may inspect the 930A
display for the word “ABORT:” or “CALL” to determine which has occurred.
If the display shows “CALL COMPLETION TIME:”, the xx.x seconds is the
time from the last digit outpulsed to the receipt of the 1004 Hz envelope. If
the display shows “BUSY”, “REORDER”, “DIAL-TONE” or “TONE”, the xx.x
seconds is the network response time. If the display shows “DEAD LINE”,
“RINGING” or “SPEECH?”, the xx.x seconds are not significant.

The 930A will now perform the selected tests. The results of each test will
be displayed at the end of each test. In PRINTER remote mode, the resuits of
each test will be sent to the printer as they occur. In COMPUTER remote
mode, a bell will be sent to the computer at the conclusion of each test. The
test results can be read from the display at that time.

The format of the possible results is:

1.OSS: NEAR +nn.n dB FAR  +nn.n dB
SLOPE 404: NEAR +nn.n dB FAR +nn.n dB
SL.OPE 1004: NEAR +nh.n dB FAR +nn.n dB
SLOPE 2804: NEAR +nn.n dB FAR +nn.n dB
NOISE: NEAR nn dBrn FAR nn dBrp
NOISE/TONE: NEAR nn dJdBrn FAR nn dBrn

The NEAR measurement is really the FAR-TO-NEAR measurement and the
FAR measurement is the NEAR-TO-FAR measurement. Some transponders do
not support the C-Message noise test. In such cases, the NEAR noise
measurement will be meaningful but the FAR noise measurement will not.
There is no failure indication from the far end for unsupported tests. |f
unlikely results appear in the FAR noise measurement, consult the
documentation provided with your transpender.
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When all the selected tests have been completed, you will be returned to the
main transponder display.

TRANSPONDER: _ TEST SET-UP RESULTS

If the 830A was in COMPUTER remote mode, it sends another prompt when
testing is complete.

The transponder will be released automatically if you have selected this
option in the set up. Otherwise it will remain active. Use the hook switch to
put the 830A back on hecok and release the telephone line when you finish
testing.

To examine the test results, press Softkey 4 under RESULTS. You will
see either the Call Completion time, such as:

CALL COMPLETION TIME: 7.4 SEC.

or a call failure message, such as:

ABORT: REORDER _ 23 SEC.
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If a call failure message is displayed, there are no cther results. Press the
OPTION MENU key to return to the main menu.

If the call completion time is displayed, you are seeing the time elapsed
from the last outpulsed digit in the 125 access number to the receipt of the
1004 Hz envelope.

Press Softkey 1 or the UP/DOWN arrow keys to scroll through the
remaining test resuits.

5-28.3 TABLES OF ROTL PRIMING DIGITS
The following Tables are intended for two-way Transmission They are not

complete lists of all ROTL Priming Digits for all types of tests such as
Terminal Balance, Connection Appraisal, etc.

FIGURE 5-2
STEP-BY-STEP OFFICE MINI-ROTL PRIMING DIGIT FORMAT
TEST TYPE TEST DIGITS
LINE 14 213l4a 56]718 9 10 11 12 13 14 15 16 17 18
TRANSMISSION | 190 |0 010 pingl & FAR END TESTLINE
TESTS : 102 0 2 0 [[+] T NUMBER
105 |o 50 £

NOTE: The seventh digit depends upon the Trunk Type

DIGITS TRUNK TYPE
0 Dial Puige on Loop Supervision Trunk
1 Dial Pulse on Loop Supervision with Stop Dial
2 Dial Pulse on Simplex Supervision Trunk
3 Dial Pulse on Simplex Supervision with Stop Dial
4 MF Signaling on Loop Supervisicn Trunk
5 MF Signhaling on Simplex Supervision Trunk
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85E8S Priming Chart

TESTS WITH

102

Test Type inelt 2 3 {4567 | 891011 12 13 14 15 16 17 18
Transmission 10610010 :
Tosts 102lo2]o Trunk Member Far End Test Line
1w0sfloslo Group Number Number
Number
Qut of Service 10011040
Qverride 0211210
105{15; 0
Connection 100{ 60
Appraisal 102] 52 Far End Test Line Number < 12 Digits
105165
FIGURE 5-3 SESS PRIMING CHART
FIGURE 5-4
STEPRP-BY-STEP OFFICE EXPANDED FORMAT
TEST TYPE TEST DIGITS
LINE [1 213456[7189 10 11 12 13 14 15 16 17 18
TRANSMISSION | 100 100
TESTS 102 |0 2 N
105 10 5 TRUNK |o FAR END TESTLINE
TRANSMISSION | 100 {1 0] P ; NUMBER
12
15

BUSY OVERRIDE | 105

NOTE: The seventh digit depends upon the Trunk Type

DIGITS

TRUNK TYPE

N -D

Dial Pulse on Loop Supervision Trunk
Dial Pulse on Loop Supetvision with Stop Dial
Dial Pulse on Simplex Supervision Trunk

Dial Pulse on Simplex Supervision with Siop Dial
MF Signaling on Loop Supervision Trunk

MF Signaling on Simplex Supervision Trunk

www.valuetronics.

com
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FIGURE 5-5
NO. 1 ESS ROTL PRIMING DIGITS FORMAT

TESTTYPE TEST DIGITS
LINE T21314568785170 11 12 13 14 15 16 17 18 19 20
TRANSMISSION }gg 0
TESTS NI TRUNK
105 | 05| 6|, crwork FAR-END TEST LINE
TRANSMISSION | 100 11 o] T| numBaer NUMBER
TESTS WITH 1902 {1 2|E
BUSYOVERRIDE | 105 |15

NOTE: The third digit is a modifier digit:
1) 0 = Local originating mode.
2) 1 = Tandem 1 (2-Wire tandem configuration with transformers).
3) 2 = Tandem 2 (4-Wire to 2-Wire tandem configuration without transformers}.

FIGURE 5-6
NO. 4 ESS ROTL PRIMING DIGITS FORMAT

TEST TYPE TEST DIGITS

LINE [T2]3456789 [10 11 12 13 14 15 16
TRANSMISSION | 100 00
TESTS 102 {0 2 TRUNK ID

105 |0 5] FOR TRUNK FAR END TESTLINE
TRANSMISSION | 100 [1 0| APPEARANCE NUMBER
TESTS WITH 102 |12
BUSY OVERRIDE | 105 {1 6
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FIGURE 5-7
"GTD-5, ITT 1210 PRIMING DIGITS FORMAT

TEST TYPE TEST DIGITS

LINE "9 27345 67 8 9110 11 12 13 14 15 16 17 18 19 20
100

TRANSMISSION OOCINE N | N
105 {o08|¢] 1| 7 FAR-END TEST LINE

TRANSMISSION | 100 |1 0|E] E | E NUMBER

TESTS WITH 102 {12

BUSYOVERRIDE | 105 {t5}1] 2 | 3

NOTE 1: The third digit is a modifier:
1} 0= Talk tandem Off-Hook state without a
transformer in the talk path.25

2) 1= Talk tandem Qff-Hook state with a
transformer in the talk path.

NQTE 2: Three digit Trunk Group Number
NOTE 3: Three digit Trunk Group Member Number

FIGURE 5-8
DMS 100/200 ROTL PRIMING DIGITS FORMAT
TEST TYPE TEST DIGITS

LINE " oTa 4 5 6]7 8 0 10111 12 18]14 15 16 17 18 19 20 27
_ 0
TRANSMISSION 132 g g NOT

105 | Q@ SigroupiGgroup TO FAR END TESTLINE
TRANSMISSION | 100 [1 0| NMBR MEMBER ;g NUMBER
TESTS WITH 102 (12 100/200
BUSYOVERRIDE | 105 |1 5

www.valuetronics.com
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5-29 CALLING A 102 TEST LINE (MENU OPTION 29)

Menu Option 29 was added to Batch Mode to allow easy access to type 102
test lines, commonly known as milliwatt lines. These are dial-up test lines
that return a nominal 1004 Hz signal at 0 dBm.

To begin testing, connect the 930A to the trunk under test and select the
correct Trunk Type on the instrument. Now do the following:

Press the Option Menu . o 3222“ key.

Use the UP/DOWN

arrow keys

to select Menu Option 29: CALL 102 LINE.

Press any softkey to enter the option and you will see the following display:

CALL 102 LINE TEST SET-UP RESULTS

If you have not previously set up for a test, press Sofikey 3 under SET-UP.
You will see this display:

TESTS: | LOSS C-NOTCH S/N EXIT
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LOSS tests loss at 1004 Hz.

C-NOTCH measures C-Notch noise.

S/N measures signal-to-noise ratio.

There will be a highlighted cursor over any selected test. Press the softkey
beneath the test to toggle it on or off. When the desired tests have been
highlighted, press Softkey 4 under EXIT.

In COMPUTER remote mode, all previous selections will be cleared when
the softkey under SET-UP is pressed. Send an ASCIH “J” to select LOSS, an
ASCII “K” to select C-NOTCH, and an ASCH “L” to select S/N.

When all the selections are made, press Scftkey 4 under EXIT. Your set up
will be retained in battery-backed CMOS RAM. You will not need to use the

SET-UP function again unless you wish to change the set up.

You will be returned to the main menu:

CALL 102 LINE TEST SET-UP RESULTS

When you are ready to begin testing, press Softkey 2 under TEST on the main
menu display shown above. You will see a display similar to:
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ENTER 102 ACCESS # MF

The number most recently entered in the DIAL/RING mode will usually be
displayed. Press the CLR (Clear) key to remove any previous entry and return
to a display similar to the one above..

Press Softkey 4, labeled MF, DTMF, or DP, to change the outpulsing format to
the type required for your circuit. This will also clear any old numbers.

Enter the access number of the far end transponder using the numeric keypad.

Use the front panel Hook Switch to go off hook and begin testing. The 930A
will seize the line, send any digits you have entered in the window, and
expect the responder at the far end to answer the call. If no number has been
entered in the window, no digits will be sent. if the 930A is aiready off hook
when you press TEST, it will send any displayed digits immediately. For this
reason you should make sure the 930A is on hook before pressing the softkey
under TEST. In PRINTER remote mode, the 930A will send a time and date
stamp and the current access number to the printer to identify the test.

After it has sent the displayed digits, the 930A will iook for a 1004 Hz tone
from he transponder. If it does not receive the tone within 60 seconds, or if
it detects busy, reorder, dial-ione or a non-1004 Hz tone (less than 950 Hz or
greater than 1050 Hz), it will abort the test with one of these messages:

ABORT: BUSY xx.x SEC
ABORT: REORDER xx.x SEC
ABORT: DIALTCNE xx.x SEC
ABORT: TONE xx.x SEC
ABORT: DEAD LINE xx.x SEC
ABORT: RINGING xx.Xx SEC
ABORT: SPEECH? xx.x SEC

If the 930A successfully detects 1004 Hz within 60 seconds, it will instead
display the message: CALL COMPLETION TIME: xx.x SECS.
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In PRINTER remote mods, a copy of the display will be sent to the printer. .

in COMPUTER remote mode, the 930A will send a prompt “>” and a bell when
it detects 1004 Hz or when it aborts a test. You may inspect the 930A
display for the word “ABORT:” or “CALL” to determine which has occurred.
If the display shows “CALL COMPLETION TIME:”, the xx.x seconds is the
time from the last digit outpulsed to the receipt of the 1004 Hz envelope. If
the display shows “BUSY”, “REORDER”, “DIAL-TONE” or “TONE”, the xx.x
seconds is the network response time. If the display shows “DEAD LINE”,
“RINGING” or “SPEECH?", the xx.x seconds are not significant.

The 930A will now perform the selected tests. The results of each test will
be displayed at the end of each test. In PRINTER remote mode, the results of
each test will be sent to the printer as they occur. In COMPUTER remoie
mode, a bell will be sent to the computer at the conclusion of each test, The
test results can be read from the display at that time.

The format of the possible results is:

LOSS: +nn.n dB
C-NOTCH NOISE: nn dBrnC
SIGNAL/NOQISE: nn dB

When all the selected tests have been completed, you will be returned to the
main transponder display.

CALL 102 LINE TEST SET-UP RESULTS

If the 930A was in COMPUTER remote mode, it sends another prompt when
testing is complete.

Use the hook switch to put the 930A back on hook and release the telephone
line when you finish testing.
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To examine the test results, press Softkey 4 under RESULTS. You will
see either the Call Completion time, such as:

CALL COMPLETION TIME: 7.4 SEC.

or a call failure message, such as:

ABORT: REORDER 2.3 SEC.

If a call failure message is displayed, there are no other results. Press the
OPTION MENU key to return to the main menu.

If the call completion time is displayed, you are seeing the time elapsed
from the last outpuised digit in the 102 access number to the receipt of the
1004 Hz envelope.

Press Softkey 1 or the UP/DOWN arrow keys to scroll through the remaining
test resuits.
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5-30 HOW TO CHANGE THE TLP (MENU OPTION 30)

Menu Option Number: 30 ADJUST TLP lets you manually adjust the
transmission level point (TLP) compensation of the 930A and is a standard
feature. The Transmit TLP affects the level the 930A sends. The Receive TLP
affects the level sensitivity of the 930A receiver. This function [8_not
normally used when testing 2-wire analog, or PCM (T-Carrier}, trunks since
these are usually a 0 dB TLP.

To set the TLP level of the transmit or receive section of the 930A,
perform the following steps:

Press the OPTION MENU. O OPUen finction key.

Lise the UP/DOWN arrow keys to

select Menu Option 30: ADJUST TLP.

The 930A display will appear as shown below:

OPTION NUMBER : 30 ADJUST TLP

Pressing any softkey under the display will enter the menu. Once inside Menu
Option 30, the display is:

ADJUST: SEND TLP RECV TLP
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To adjust the Transmit TLP, press Softkey 1 (under SEND TLP) and the 930A
display will show the current TLP setting. For example:

SEND TLP: LOCK? +7 dBm DEFAULT EXIT

Here the previous TLP was +7 dB. The 930A also asks whether you want {0
lock in that value as the start-up default. This is what the "LOCK?" over
Softkey 1 is asking you. You might want to reduce the TLP for some reason.
Suppose you wanted to send at a 0 dB TLP. Just press 0 on the Numeric
keypad and then ENTER. The display will change to:

SEND TLP: LOCK? +0 dBm DEFAULT EXIT

If you want this to be the new default value when you power up the 330A
then press Softkey 1 and the display will indicate "LOCKED." The 930A will
alert you to the fact that the TLP is modified when you turn it on.

SEND TLP: LOCKED +0 dBm DEFAULT EXIT
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To return the 930A to the default TLP value for the Trunk Type selected,
press Softkey 3 {(under DEFAULT) and the 930A display will then show the
appropriate value and unlock itself. Press Softkey 4 {under EXIT) to return to
the ADJUST menu.

ADJUST: SEND TLP RECV TLP

Changing the Receive TLP affects the level sensitivity of the 930A digit
receiver. To change the Receive TLP, press Softkey 3 (under RECV TLP)
and the display will become:

RECV TLP: LOCK? +0 dBm DEFAULT EXIT

If the displayed TLP value (+0 dB in this example) is not what you want, just
enter what you do want on the keypad and press ENTER. Just repeat the same
procedure you used to change the Send TLP. The same is true for LOCKing in
the default value, selecting the DEFAULT, or EX1Ting.
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5-31 HOW TO SEND A HOOK FLASH (MENU OPTION 31)

Menu Option 31: SEND HOOK FLASH enables you to send a Haok Flash from
the 930A. The length of the Hook Flash is nominally 200 milliseconds but is
variable from 10 to 9999 milliseconds. This feature checks out a switch's, or
PBX's, flash recognition capability.

To use this feature, perform the following steps:

Press the OPTION MENU. O PPHOR function key.

Use the UP/DOWN arrow keys to

_select Menu Cption 31: SEND HOOK FLASH.

The display will appear as shown below:

OPTION NUMBER : 31 SEND HOOK FLASH

Pressing any sofikey will bring up the main menu which is shown below:

FLASH FOR : 200 MSEC FLASH  EXIT
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You can set any length flash you want from 10 milliseconds to 99989
milliseconds using the numeric keypad and the ENTER key. Bear in mind that =
very short duration flashes (< 50 msecs.) will not be indicated by the front |
panel supervision LEDs.

To send a hook flash of the displayed duration, you press Softkey 3 (under
FLASH):

FLASH FOR : 200 MSEC FLASH EXIT

Pressing Softkey 3 would cause a 200 millisecond Hook Flash to be sent from
the 930A on the analeg trunk, or PCM channel (if Option 930A-08E or -09E is
installed) sslected. If the 930A is On Hook, pressing the FLASH softkey
causes it to go Off Hook for the prescribed number of milliseconds. If the

930A is Off Hook, pressing the FLASH softkey causes the 930A to go On Hook
during the flash.

To exit from this Menu Option, press Softkey 4 (under EXIT), or press the
OPTION MENU key, and the display will return to:

OPTION NUMBER : 31 SEND HOOK FLASH
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5.32 USING THE DIAL-UP TESTLINE (MENU OPTION 32)

Menu Option 32: DIAL-UP TESTLINE lets the 930A provide Quiet
Termination or send a tone in response to ringing or seizure. That is, the
930A can act as a Type 100 or a Type 102 Testline. This function is
particularly useful for connection appraisal testing through a switch. You
may test any number of trunks through a switch to a 930A which is
connected to a single port. You could dial through the swiich on a thousand
different phone numbers to reach the 930A tied to that single point. When
each call completed, the 930A could be set to respond with a 1004 Hz tone at
whatever ievel was preset.

To use this feature you first set-up what tone you want sent or "Quiet
Termination” using the SEND TONE function. A commonly sent tone is 1004
Hz at a 0 dBm level to simuiate the "Milliwatt.” If you turn off the Send Tone
function, the 830A will supply "Quiet Termination.” After you have set-up the
SEND TONE function perform the following steps:

Men

Press the OPTION MENU O oPlen fynction key.

Use the UP/DOWN arrow keys to

select Menu Option 3z2: DIAL-UP TESTLINE.
TESTLINE.

The 930A display will appear as shown below:

OPTION NUMBER : 32 DIAL-UP TESTLINE
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Press any softkey to enter the menu option and the display will become:

WAITING FOR RINGING OR SEIZURE EXiT

VOO0

Entering this menu places the 930A On Hook where it will remain waiting for
ringing or line seizure before going Off Hook.

If the 93CA tone generator has been turned OFF, then the 930A will provide
Quiet Termination when ringing or seizure is detecied.

If you have selected a particular tone, say 1004 Hz at 0 dBm, and left the
tone generator turned ON prior to entering Menu Option 32, then the 930A
will respond with the 1004 Hz at 0 dBm when ringing or seizure is detected.

This feature would be used mainly on Loop Start Trunk Types where the 930A

is simulating the CONTACT side of the trunk but it could be used on any
Trunk Type.
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5-33 USING THE DIAL-UP SWEEP (MENU OPTION 33)

This standard feature operates exactly like the DIAL-UP TESTLINE function
except that it sends back whatever Sweep parameters have been set in Menu
Option 10: FREQUENCY SWEEP, This is particularly useful when you want to
make an attenuation distortion measurement on a 2-wire trunk and there is
no one available to test with you at the far-end. A 930A at the far-end can be
set to send you whatever sweep parameters you want whenever you call it up.

To use this feature you first set the sweep up using Menu Option 10. The
930A default sweep is the one most often used for attenuation distortion

measurement, so normally you do not need io do this unless you have changed
the factory defaults. Next, you do the following:

Press the OPTION MENU. O oPUen function key.

Use the UP/DOWN arrow keys to

select Menu Option 33: DIAL-UP SWEEP.

QOPTION NUMBER : 33 DIAL-UP SWEEP

@@

Enter the menu by pressing any of the softkeys below the display and you will
see:

WAITING FOR RINGING OR SEIZURE EXIT
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When the 8930A receives ringing, or sees a seizure on the trunk, it will begin
sending the sweep frequencies back. This wili continue until the trunk is

disconnected (goes back On Hook). The 930A will do this as long as it is left
in this menu.

Pressing Softkey 4 will EXIT from the menu and stop any sweep in progress.
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5-35 SENDING DIAL-TONE, BUSY AND OTHER DUAL TONE SIGNALS
(MENU OPTION 35)

The 930A is capable of sending any dual tone signal whose two tones fali
within the 930A frequency range. For the convenience of the user, the 930A
has several preset signals. These are Dial-Tone, Busy and Reorder. But you
cah input any two fones you wish and set their levels and their on and off
times as well. The following steps outline the procedure for using this menu
option.

Press the OPTION MENU.O OPlien function key.

Use the UP/DOWN arrow keys to

select Menu Option 35: DUAL TONE SENDER.

OPTION NUMBER : 35 DUAL TONE SENDER

Press any softkey and the main SELECT dispiay will appear.

SELECT: SET-UP SEND PRESET EXIT
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To select and send a standard preset signal such as Dial Tone, Busy or
Reorder press Softkey 3 under PRESET. The display becomes:

PRESET: DIAL TONE BUSY REORDER EXIT

Make your selection by pressing the softkey directly below the tones you
want to send. For instance, pressing Softkey 2 under BUSY will select the
trunk busy signal. Once you have made your selection you will be returned to
the main SELECT menu. .

SELECT: SET-UP SEND PRESET EXIT

At this point, press Softkey 2 under SEND 1o begin sending the
tones you selected. A flashing cursor will appear over SEND while you are
transmitting. To stop sending, press Softkey 2 again or press Softkey 4 under

EXIT.
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SELECT: SET-UP SEND PRESET EXIT

To send a two tone signal other than the PRESET tones, use the SET-
UP menu. Press Softkey 1 to enter the SET-UP display.

SET-UP: TONE 1 TONE 2 PATTERN EXIT

Begin by setting the level and frequency of TONE 1. To do this, press Softkey
1 under TONE 1. A display similar to the following will appear:

TONE 1: 350 Hz -16.0 dBm  EXIT

To change the frequency of the tone press Softkey 1 (under 350 Hz in
this example) and then enter the desired frequency from the keypad. Press
the ENTER key tc complete the selection.

To change the level of the tone press Softkey 3 {(under -16.0 dBm in this
example) and then enter the desired level from the keypad. Press the ENTER

key to complete the selection. Press Softkey 4 under EXIT to return to the
main set-up menu.
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SET-UP: TONE 1 TONE 2 PATTERN EXT

To change the level and frequency of TONE 2 press Softkey 2 and a display
like the one below will appear.

TONE 2: 440 Hz -16.0 dBm  EXIT

Repeat the procedure previously outlined for TONE 1 to modify TONE 2. When
you have set TONE 2, press Softkey 4 to exit back to the SET-UP menu.

SET-UE: TONE 1 TONE 2 PATTERN EXIT

You are now ready to change the timing or pattern of the dua! tone signal.

To change the Pattern, press Softkey 3 under PATTERN and the display
will change to:
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PATTERN: 500 OFF 500 ON STEADY EXIT

You can set the time your tones will be on and off or you can have them
transmit steadily. For example, Dial Tone is sent continuously or STEADY.
Busy is sent at 0.5 seconds ON and 0.5 seconds OFF as shown above. The
display shows time in milliseconds so 0.5 seconds is shown as 500
milliseconds. '

To change the ON and OFF times, press Softkey 1 under OFF and enter the
desired time using the keypad and then press Softkey 2 under ON to change
the on time.

To send a signal continuousliy, press Softkey 3 under STEADY and then
press Softkey 2 under SEND in the SELECT menu. Notice that in this case the
ON and OFF times are blank.

When you have made your selections, press Softkey 4 to exit.

To send your creation, press Softkey 2 under SEND in the SELECT menu just as
you did for PRESET tones.
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5-37 LINE STATUS (MENU OPTION 37)

The Line Status feature allows the user to Bridge or Terminate on a Metallic
facility (2/4W) Loop or a PCM Channel and Monitor the status of the line in
one direction. Typically, it analyzes the received audible tones on the line
and displays the condition. The following audible tones are analyzed:

Diaitone

Busy

Reorder

Dead Line

Ringing

Talking or Speech
Tone

When any of the above conditions occur, it will display the particular
condition in realtime. If the condition changes, it will clear after a timeout
and indicate the new condition. This information can be printed as a record
on a printer as it occurs.

5-37.1 OPERATIONAL PROCEDURES.

To start operation, Press OPTION MENU. Enter 37 from the Keypad and
press ENTER. The following screen will be displayed:

LINE STATUS: RINGING

As conditions change on the line, the screen status will update. This
continues until you decide to exit. Press OPTION MENU when the test is
complete.
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5-38 REMOTE AUDIO MONITOR (930A-47)

5-39.1 INTRODUCTION

When installed, Option 930A-47 (Remote Audio Monitor) provides the user
with remote access to the VF information on the trunk under test. This is
accomplished via a separate dial-up auto answer or originate dial-up line.
This enables troubleshooting and verification from a remote location.

Remote audio access is through a standard modular telephone jack (Type RdJ-
11) located on the lower left of the 930A Rear panel. The modular jack
provides a loop appearance, and can be set to auto answer or to dial out over
any public switched telephone line. When the 930A is turned on, the remote
audio line is placed ON-Hook. The Monitor can be set to automatically answer
when it detects ringing, or can be set to ignore incoming calls for security
purposes and to manually originate a call through Dial/Ring.

The following steps describe the setup and operation of the 930A with Option
930A-47 instalied.

Press the Option Menu key. Use the UP/DOWN arrow keys to select Menu
Option 39: BEMOTE AUDIO. The following screen is displayed:

OPTION NUMBER: 39 REMOTE AUDIO
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Pressing any Softkey will enter the function and the display will appear as
shown beiow:

MONITOR: ON-HK OFF-HK ANSWER IGNORE

There will be flashing cursors to indicate whether the audio monitor is
currently ON or OFF-HOOK, and whether it has been programmed to answer
or ignore incoming calls. In the above example, the remote audio line is On-
Hook and ready to answer incoming calis.

if the remote line has been set to answer incaoming calls, it will respond to
ringing by going Off-Hook.

When the remote line is Off-Hook, the sounds normally heard over the 830A’s
speaker are those transmitted over the remote line under test and are audible
to the operator at the remote location via the dial-up teiephone line and
handset.

MONITOR: ON-HK OFF-HK ANSWER IGNORE

CONTROL KEYSTROKES:

Press (8K1) to place the remote line ON-Hook.

Press (SK2) to place the Remote Line Off-Hook.

Press (SK3) to answer incoming cails.

Press (SK4) to ignore incoming calls.

Press the Option Menu key {o exit.

NOTE: These softkey strokes can be operated remotiely by
establishing a modem call connection from the control site. Use
standard TERMINAL keystrokes using 930A MENU OPTION 3 to setup.
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It {SK2) has been pressed, the 930A display will change to:

MONITOR:

ON-HK OFF-HK ANSWER IGNORE

The connection of the 930A for remote audio operation appears below:

DIAL-UP LINE
h ¥
"PHONE /MODULAR
JACK
R&232
\_ CONN
HS232 DIALli.*-NUEP
P e} RS232
e
MODEM MODEM
TERMINAL
REMOTE OFFICE ILL.OCAL OFFICE
FIGURE 5-9

www.valuetronics.com

5-216

REMOTE AUDIO OPERATION



5-39.2 SETUP PROCEDURES

To dial out on the remote audio line, place the 930A in a Monitor mode.

Bridge on Analog, MON1&2 or THRU on PCM so that its output will not affect
the trunk under test. Take the remote audio line Off-Hook through Option
Menu 39 as previously described.

Press the Dial/Ring function key and select DTMF outpuising. Outpulse the
telephone number of the remote operator's speakerphone. When the
connection has been established, the operator may then put the 930A back
into an active Non-Monitar testing mode.

When the Remote Audio cannection has been established, the remote operator
may converse over the trunk under test. The remote operator may also
converse with the local operator through the 930A, placing the 930A in
Dial/Ring mode and having the local operator plug in a handset into the
headset jacks.
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5-40 HOW TO SEND PCM ALARMS AND FORCE FRAME SLIPS
{(MENU OPTIGON 40)

Sending Remote Alarm, Blue Alarm or forcing a Frame Slip is
obviously not intended to be done on spans carrying service. They are testis
usually performed prior to turning up service on a channel bank or switch to
seeg that their alarm indicators are working. The §30A wiil not aliow you
to send alarms or slips unless you are in the TERMINATE mode (out
of service).

You connect your 930A as shown below and set it into the TERMINATE mode.

MON MON

TELCO
SWITCH

NOTE: The span must ("
be "Busied Out" \ The S830A must

at the distant IN o be set to 100

end or catlls
chms Impedance
will be dropped. 1 2 P

930A d o

PCM MODE: TERMINATE

SENDING ALARMS OR FORCING SLIPS FROM THE 830A
FIGURE 5-10

You may try to force a frame slip toward the distant end of your circuit to
see if it is loop-timed. If it is loop-timed, you will not be able to force a siip
toward it. You may want to send Remote (or Yellow) Alarm toward a channel
bank to see what it does, or you could send the Blue Alarm (all 1's) unframed.
These are useful tests, but not when you have service on a span.
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To send alarms, or force slips, do the following:

Press the OPTION MENU. O ;gg:“ function key.

Use the UP/DOWN

get to Menu Option 40: SEND PCM ALARMS.

OPTION NUMBER : 40 SEND PCM ALARMS

Press any softkey under the display {o get into the main menu.

SELECT: SEND ALARM SKEW CLOCK

To send an Alarm, press Softkey 1 or 2 and the Alarm display will appear.

SEND ALARM: YELLOW BLUE EXIT
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o, Press Softkey 2 to send the Remote, (Yellow} Alarm (on D4 and SL.C-96, bit
number 2 is forced to 0 on all 24 channels; on ESF, a special code is sent over
the Facility Data Link). Press Softkey 3 to send the Blue Alarm {All 1's). When

you select an alarm, a cursor appears over your selection as shown below for

the example of a Yellow Alarm:

SEND ALARM: YELLOW BLUE EXIT

When you exit from this menu the alarm is turned off.

To force a siip, the $30A must be supplying the clock to the
circuit {INT CLK) and then you can offset or skew the clock.

SELECT: SEND ALARM SKEW CLOCK

Press Softkey 3 or 4: if the 930A is set to Internal Clock the normal 1.544
MHz clock will be offset by 100 Hz. This is enough to force frame slips
to occur if the distant end of the circuit is not Loop-Timed.

While you are skewing the clock, the display will look iike:
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SKEWING CLOCK BY 100 Hz EXIT

Note: When skew is set properly and the far end is not loop
timed,a slip will occur every 2-3 seconds.

When you exit the menu, you return to the normal clock. Slips, if they occur
will be detected while you are in this menu and the display will be
interrupted momentarily to indicate slips are occurring. The Slip Counter in
Menu Option 43 will also be counting the slips.
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5-41 HOW TO MEASURE THE T-1 VOLTAGE AT THE DSX JACKS
(MENU OPTION 41)

To measure the positive and negative base-to-peak voltages, connect one, or
both, of the PCM receivers to the DSX. For example, take the case of a 930A
in the MON-1 mode connected to the monitor jack on a DSX.

DSX
MON MON _gemem MONITOR
DIGITAL SWITCH DIGITAL SWITCH
OR OR
CHANNEL BANK

CHANNEL BANK

4 ™\
N The 930A must
O | be set to 100

1 2 ohms impedance
\ 930A O o0 .

 PCM MODE: MON-1

MEASURING T-1 VOLTAGE AT THE DSX MONITOR JACK
FIGURE 5-11

You should know what voltages are expected at this point to make sense out
of the readings. For instance, if you plugged into the DSX output jacks, you
would expect to see about +3.0 Volts base-to-peak. At the monitor jacks,
however, you should expect to see about one tenth the voltage, or roughly
+0.3 volis base-to-peak. You should not read less than 0.2 volits base-to-
peak at the DSX Monitor jack. If you do, this indicates a possibie probiem on
the span. It could be a problem with a repeater, a defective cable, poor
equalization, or too long a cable run from the equipment to the DSX.

You measure the voltage on the 830A from Menu Option Number 41: READ
T-1 VOLTAGE after you have set the PCM Trunk Type and connected the test
cords to the DSX.
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Menu

Press the OPTION MENU- O Ortion 4 nstion key.

Use the UP/DOWN arrow keys to

get to Menu Option 41: READ T-1 VOLTAGE.

Press any softkey to get into the main menu and the 930A will display its
readings as Base-to-Peak voltage. An example of a typical reading at the DSX
Monitor jack is shown below.

T-1 VOLTAGE BASE-»PEAK +0.33 ~0.31

This is about what you would expect, give or take a tenth of a voit. You would
expect problems if these readings were below £0.2 Volit. That might indicate
that you had cable runs in excess of the DSX limitations. Then you might have
to put your signal through a bridging repeater first.

If you were to measure the voltage directly at the DSX cutput, then you
would see a display that would look more like the one below.

T-1 VOLTAGE BASE->PEAK +3.21 -3.18

You can see from this that the positive and negative going peaks are close to
each other in terms of absolute value. If they were very different from each
other (more than 0.5 Volt), or if they were much higher or lower than the
nominal 3 Volts {say +6.0 Volts), you would expect to have problems.

To read the T-1 pulse amplitude in dBdsx instead of voltage, press any
softkey under the display and the dispiay will become:
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T1 PULSE AMPLITUDE +0.5 dBdsx

3.0 Voits base-to-peak is equal 10 0.0 dBdsx. Readings between 0 and 1 dBdsx
would be expected at the DSX output jacks. Readings of about -20 dBdsx
would be expected at the DSX Monitor jacks.
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5-42 HOWTO DETECT T-1 WANDER OR CLOCK DIFFERENCE
{(MENU OPTION 42)

T-1 Wander, sometimes called Bit Slips, is what you have prior to a Frame
Slip. You can use Menu Option 42: T-1 WANDER to get an indication of
whether or not a span may have a slip problem. This Menu Option is best used
with the 930A in the MON-1&2 mode so you can compare the outgoing and
incoming clocks. After you set-up the PCM Trunk Type, do the following:

Press the OPTION MENU . O OPHom fynction key.

Use the UP/DOWN

arrow keys to

get to Menu Option 42: T-1 WANDER.

OPTION NUMBER : 42 T-1 WANDER

Press any softkey under the display and the 930A starts measuring. if
you have the 930A connected as shown below, you will compare the clock on
the two sides of the span.
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DSX
Isolation

Resistors Nm

T-1 SPAN T-1 SPAN

4 The 930A should be
set o 100 chms
Impedance and
1 2 placed in the
MONITOR 1&2 mode.
930A O ur® )

PCM MODE: MONITOR 1&2

930A CONNECTED FOR WANDER MEASUREMENT
FIGURE 5-12

If you are Loop-Timed, and your clock is good, the display will be:

T-1 WANDER PCM1 - PCM2 = 0 Hz

This frequency difference between bit streams is also called the Bit-Siip
rate (gated rate for 1 second). 193 Bit-Slips = 1 Frame Siip.

If you are not Loop-Timed, you might see a display like:
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T-1 WANDER PCMi ~-PCM2 = -8 Hz

in this case, bit slips will occur and the two sides may diverge until a frame
slip occurs. This could be in either the + or - direction. If you connect the
930A's PCM IN 1 jack to a known good clock, then you can connect PCM IN 2
to the suspect side of the span and see if it is different. You should stay
connected to the DSX Monitor jacks.

You can also use this Menu Option with the 930A in the MON-1 or
TERMINATE modes. In this case the 930A compares the clock on PCM IN 1
to its own Internal Clock. Be aware that if you are in the TERMINATE
mode and on EXT CLK (Loop Timed), going to this Menhu Option will
cause the 930A to temporarily change to INTERNAL CLOCK. When
you EXIT from this menu, the 930A returns to EXT CLK.

A typical display of wander, when you are in a single direction mode is:

T-1 WANDER PCM1 - INTCLK = O Hz

Do not expect PCM1 to agree with the 930A internal Clock, unless the
far-end is Loop Timed to the 930A. The actual value is not very significant.
Large changes in the readings, however, indicate that the clock in your
switch, or the clock in your 930A, is wandering and needs to be repaired.
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5.43 HOW TO MEASURE FRAME AND BIT SLIPS, BPVs ARD OTHER
ERRORS WITH THE 930A (MENU OPTION 43)

Once you have selected the PCM Trunk Type and connected the 930A to the T-
1 span, the 930A automaticaily monitors for, and counts, Frame Slips, Frame
Errors, Bipolar Viclations (BPV), Frame Losses and CRC Errors (CRC etrors
apply only to the ESF mode). You do not have io do anything to the 930A other
than connect it to the span.

The 930A display will momeniarily interrupt what it is showing you to flash
the error messages on its screen if you are not in Menu 43. If you are in a
dual direction mode such as MON-1&2 or D&I, it will also show you which
direction the error came from.

To count errors, go to Menu Option 43: ERROR COUNTERS. To
demonstrate the procedure, the MON-1&2 mode example will be used. The
test connection diagram is shown below:

fsolation Monitor

Resistors ND‘\J Jacks

T-1 SPAN T-1 SPAN

The 930A should be
set {o 100 ohms
Impedance and
1 2 piaced in the
O MONITOR 1&2 mode.
930A our © )
PCM MODE: MONITOR 1&2

TEST CORD CONNECTIONS FOR ERROR MONITORING
' FIGURE 5-13
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CH# 18 RECV-1 MON-1&2 EXT CLK SET-UP

When the 930A is in the MON-1&2 mode, and connected to the DSX maonitor
jacks, errors will accumuiate as they occur. You may be in the main PCM
display, on any channel. To view the errors, do the following:

Press the OPTION MENU. O 0’“'“" function key.

Use the UP/DOWN arrow keys to

get to Menu Option 43: ERROR COUNTERS.

OPTION NUMBER : 43 ERROR COUNTERS

Press any softkey under the display and the current display of the error
counts will be shown. For example, it might look like:

150 BPY ERR PCM 1 4:33:02 RESET
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By pressing Softkey 1, or the UP/DOWN Arrow keys, you can page through the
other counters t¢ show you the Frame Losses, Frame Errors (or CRC Errors in
ESF) and Frame Slips. Some example displays are:

4 FR LOSS PCM 1 4:33:.08 RESET

24 FR ERR PCM 1 4:33:26 RESET

Since you are in the MON-1&2 mode, you can easily check what is on side 2
by pressing Softkey 2 to toggle back and forth from side 1 to side 2. The
930A has independent counters on each side so you can see where the
problems come from. This is like having two error counting test sets
connected to the T-1 span. For this example, suppose you wanted to compare
the Bipclar Violation counts on side 1 to those on side 2.
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Let's say that side 1's counter is:

150 BPY ERR PCM 1 4:33:02 RESET

Now, press Softkey 2 and the display shows side 2 as:

0 BPVERR PCM 2 4:33:04 RESET

Note: Pressing the CLR or RESET key will clear all counters,

The parameters measured by the 930A in Menu Option 43 are: BPV Errors, BPV
Rate, Frame Errors, Bit Slips, Frame Slips, Frame Losses, No PCM, Error Free
Seconds, %EFS, Errored Seconds, %ES, Severely Errored Seconds, %SES, Failed
Seconds, %Failed, Available Seconds, %Available, Unavailable Seconds and
%Unavailable Seconds. All measurements are in accordance with CCITT G.821.

Note: Errors for ES and SES are based on Bipolar Violations and
Frame, FPS, and CRC errors depending on the Frame type used.
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5-44 T-1 ERROR HISTORY (MENU OPTION 44)

With Option 930A-08E or -09E, you also get Menu Option 44: T-1 ERROR
HISTORY. This feature gives you up to 24 hours of history on the span under
test. Error counts of Frame Slips, Bipolar Violations, Frame Errors, (CRC
Errors on ESF), Frame Losses, Bit Slips (Wander), and Losses of PCM are
recorded. Counts are displayed in 15 minute blocks for up to 24 hours at a
time. If the 930A is connected to a printer {or a computer}, the information
is not limited to the last 24 hours. '

As an example, suppose you have set up your 930A to monitor both directions
ot transmission, as shown below.

DS X

MO

T-1 SPAN

p
830A (
2 FR SLIP

N—p—0 N 0

i 2
O oi©
. i S
MONITORING IN BOTH DIRECTIONS

FIGURE 5-14
You go home, come back to work the next morning, and decide to see what
went on overnight. Press the OPTION MENU function key and use the

UP/DOWN arrow keys to get to Menu Option 44 or enter the number 44 on the
keypad and press the ENT {Enter} key.
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Once you are at Menu QOption 44,

OPTION NUMBER : 44 T-1 ERROR HISTORY

you enter it by pressing any of the softkeys under the display. The main
display looks like:

T1 HISTORY : VIEW PRINT EXIT

To review the errors which have occurred over the past 24 hours,
just press Softkey 2 under VIEW and the history display wili come up

showing the latest block it is accumulating error data in. An example might
ook like:

2 FRSLIP PCM1 BLK: 61 08:41:25

This is the sixty-first 15 minute block of time since the test began so this
is roughly 15 hours later (the current time is 8:41:25 AM). To find out what
has gone on over this time period, press Softkey 3 under BLK: 61 and the

930A display will roll back to Block 1. For example purposes, the BLK: 1
display is:
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0 FR SLIP PCM1 BLK:1 16:51:34

This indicates that the testing began at 4:51:34 PM. By pressing Softkey 1,
you could scroll through the parameters. Simitarly, by pressing Softkey 3 you
could scroil through the blocks. This is useful because there may be a
specific time period in which the errors occurred. There may be no errors in
the other blocks. Of course, with up io 96 blocks this can be a bit tedious. You
can spare yourself this dubious pleasure by connecting a printer or computer
to the 930A (if you purchased option 930A-10C).

Since the 930A was monitoring both sides of the line in this example, you get
the history of PCM 2 as well. To view this data, press Softkey 2 under PCM 1
to toggle between sides. Suppose we were looking at BPVs on PCM 1:

5BPVERR PCM1 BLK:2Z 17:06:34

This shows 5 errors gccurred during Block 2 coming into PCM 1 input.
Pressing Softkey 2 will show us what came intoc PCM 2 in that same period.
An example display is shown on the next page.
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O0BPVERR PCM 2 BLK: 2 17:06:34

in this example, we see that there were no errors coming into side 2 in that
time frame. This points the finger toward whatever is connected to side 1 as
the source of the problem. The counters will accumulate up to 24 hours of
errors.

Note: The CLR key will reset all counters.

To return to the main menu, press the OPTION MENU key and the display
will become:

Ti HISTORY : VIEW PRINT EXIT

To print out the results to date, press Softkey 3 under PRINT and the
results of the testing for both sides will be printed out starting at Block 1 if
you have connected a printer to the 930A. If the 930A is already in Printer
remote (see Section V) and a printer has been connected during the test, the
results will be printed out automatically as Blocks are incremented (every
15 minutes) without having to press Softkey 3.

Note: You can set a range of results to be printed such as Certain
time ranges, a given 15 minute result, or all.
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5-45 HOW TO INJECT A BPV OR FRAME ERROR (MENU OPTION 45}

There are times when you want to inject a Bipolar Violation or Frame Error
{or CRC Error in Extended Superframe)} toward the distant end, or on a
loopback, to check integrity.

As part of Option 930A-08E or -0SE, the 930A gives you the capability to
inject a single BPV, Frame Error or CRC Error. This feature is only active
when the 930A Trunk Type has been set to either the TERMINATE or D&
mode. Errors cannot be injected when the 930A is monitoring the T-1
facility.

A typical connection of the 930A when operating in the TERMINATE mode
(simulating a channel bank)} is shown below.

MON MON

T-1 SPAN T-1 SPAN

g IN
W

(QSUA A
GNJECT ERROR | \ BPY FRAME EXiT)

\\ »—ONO

1 2

< O 1O
\\, J/

INDECTING ERRORS WITH THE 930A
FIGURE 5-15 '

To access the INJECT ERROR feature, just follow the procedure cutlined on
the next page.
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Press the OPTION MENU. O Oprllon 4 ,action key.

Use the UP/DOWN arrow keys to

get {o Menu Option 45: T-1 ERROR INJECT.

OPTION NUMBER : 45 T-1 ERROR INJECT

Press any of the softkeys under the display to enter the Menu Option and the
display which appears will depend upon whether the 930A has been set for D4
Superframe or the new Extended Superframe (ESF) operation. The displays are
shown below.

For D4 Superframe, the INJECT ERROR display appears as:

INJECT ERROR : FRAME BPV EXIT

For Extended Superframe, the display appears as:

INJECT ERROR : CRC BPV EXIT
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The operation is the same, except that CRC Errors are substituted for Frame
Errors when the 930A is operating on an ESF span.

To inject an error, all you have to do is press the softkey directly beneath
the type of error you want the 930A to send. For example, to send a Bipolar
Violation (BPV) on the T-1 facility, press Softkey 3 under BPV,

INJECT ERROR : FRAME BPYV EXIT

The display will momentarily flash a cursor over BPVY,

INJECT ERROR : FRAME BPV  EXIT

and the error will be sent. The procedure is exactly the same when you want
to send a Frame Error or a CRC Error. If you are testing on a looped back
facility, the 930A will record the error coming back. The display would flash
“Bipolar Violation™ and the BPV counter in Menu Option 43 would increment.
Note: Injecting a error in D&l will inject the error in only one
direction, depending on the connection.
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5-46 DS-1 BIT ERROR RATE TESTING WITH THE 930A
{(MENU OPTION 46}

if you have purchased Option 930A-22 for your 930A, you will find that Menu
Option 46: DS-1 BIT ERROR RATE (BER) has been enabled. If you have
Option 930A-08E then you have single direction BER testing capability. if you
have Option 930A-09E then you have the equivalent of two BER test sets.
Diagrams of test cord connections are provided in the foilowing sections.

Every effort has been made to keep this feature simple and easy to use. For
instance, unlike other 930A functions, it is not necessary to set up
the TRUNK TYPE to use Menu Option 46. it does not matter what TRUNK
TYPE the 930A was in previously. When you enter Menu Option 46 the 930A
automatically sets itself to T-1 operation. The factory default parameter
settings have been chosen to let you begin testing in most instances without
changing any set-ups.

You will have to know how to connect test cords from the 930A to the T-1
under test (DSX or CSU jack access points). You will also have {o know how to
take the T-1 cut of service prior to any testing. After that, there are few
steps necessary to test the span using the 930A. The foliowing sections
outline test cord connections, BER testing in various situations, and how to
change the iest parameters if you have to.

$-46.1 BIT ERROR TESTING USING THE 930A

When you want to do a BER test using the 930A, just do the following:

Press the QPTION MENU. 0 ﬁgi’ﬁ" function key.

Use the UP/DOWN arrow keys 1o

get to Menu Option 46: DS-1 BIT ERROR RATE.
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OPTION NUMBER : 46 DS-1 BIT ERROR RATE

Enter Menu Option 46 by pressing any of the softkeys under the display and
the main selection menu wili be displayed. You can also enter the number 486
from the keypad and then press the ENT (Enter) key. The 930A sets itselif
to T-1 automatically.

SELECT: ' SET-UP TEST HISTORY EXIT

Connecting the test cords from the 830A to the T-1 test access points is the
next step. Figure 5-15 shows a typical connection for single directian
testing at the DSX jackfieid. At the far end the span can be looped back or
another 830A (or any T-1 BER test set) may be sending back a test pattern.
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Test Cord Connections For Single Direction BERT
Figure 5-16

The 930A DEFAULTS are chosen such that you do not normaliy have
to use the SET-UP menu to run a simple BERT test. For 90% of your
testing all you need to do at this point is press Softkey 2 under
TEST. The 830A will do the rest.

To begin testing at this point you press Softkey 2 under TEST. The factory
default settings (located under SET-UP) are:

Pattern: QRSS

Frame: D4 Superframe

Clock: Internal 1.544 Mbps + 30 bps
Impedance: 100 Ohms

Line Coding: AMI

Test Length: Continuous

For most cases on a T-1 span, these defaults are what you need to perform a
standard BER test.
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if you have Option 930A-08E, then you have only the single direction BERT
capability with Option 930A-22. If you have Option 930A-09E then you can do
a single direction BERT, test BERT in both directions, or do a BERT on
separate spans.

T-1 SPAN T-1 SPAN

f ™
930A [ ‘J 4
4 BIT ERRS \ PCM2 INJ ERR  MENY
\\ > Q IN 0,.,&‘/
i 2
. O OJTQ
. ] o
Test Cord Connections For Dual-Direction BERT

Figure 5-17

Both Side 1 and Side 2 of the 930A are always activated when you enter Menu
Option 46 if you have Option 930A-08E. You can view either side during a
test by pressing Softkey 2 under PCM1 to toggle between sides. If you do not
connect anything to side 2 then all you will see if you toggle from PCM1 to
PCM2 is a NO SYNC indication on side 2.

This makes the BERT feature very easy to use because it basically cames up
running for most of your testing needs. All you have to do is hook up the test
cords and select TEST from the BERT menu.
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§-46.2 HOW TO CHANGE TEST PATTERNS, FRAMING AND OTHER
PARAMETERS

This will go faster if we start at the beginning with the main BERT
selection menu.

The moment you enter Menu Option 46, the 930A sets itself to the T-1
factory defaults or whatever you set in last. The previous Trunk Type setting
does not matter. The 930A will flash a short message to inform you that it is
setting itself to T-1.

SELECT: : SET-UP TEST HISTORY EXIT

WARNING

Be sure the T-1 span you are
connectied to is out-of-service
before you enter Menu 46.

To check or change the test parameters, press Softkey 1 under SET-UP
in the main SELECT menu and the following display will appear.

PATTERN: QGRSS FRAME: D4/SF  MORE
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The most common things you want to change are the test pattern, framing
and clock source so they are located right up front.

The default test pattern is QRSS and the default framing is D4 Superframe
which is the most common format.

PATTERN: QRSS FRAME: D4/SF MORE

To change the test pattern, press Softkey 1 under GRSS and the other
choices will appear. The order of appearance after QRSS is as follows:

QRSS Quasi-Random Word

USER User definable pattern up to 24 bits long

1:1 Alternating 1 and 0 pattern

1:7 A 1 followed by seven O’s (also 1 in 8 pattern)
3in 24 Three 1's in 24 bits (a stress pattern)

ALL 1’s All ones pattern (Blue Alarm)

55 OCTET A special 440 bit long stress pattern

223_4 A pseudo-random sequence 8 megabits long

2204 A pseudo-random sequence 1 megabit long
215, 1 A pseudo-random séquence 32 kiiobits long
2114 A pseudo-random sequence 2047 bits'long
29. 1 A pseudo-random sequence 511 bits fong

The only one of these patterns that requires any explanation is the USER
pattern.
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To access the USER pattern, press Softkey 1 under QRSS in the display
above. The following display appears:

PATTERN: USER FRAME: D4/SF MORE

When this display appears, press Softkey 4 under MORE and the USER Pattern
dispiay will appear. As an example, a pattern is shown already entered.

PATTERN: 110000001100000011000000 EXIT

You can press the CLR (Clear} key to get rid of any existing pattern. Enter the
pattern you want (up to 24 bits in length) using the 1 and 0 keys on the front
panel. You can edit the pattern by using the LEFT/RIGHT arrow keys to
position the cursor over the digit you want fo change. Then entera 1 or 0
from the keypad to overwrite the digit.

Once you have set the pattern up, just press Softkey 4 under EXIT. The
pattern you input becomes the test pattern the 930A will use when you enter

the TEST menu. By using the 930A’s STORE and RECALL functions you can
store up to 38 different USER patterns for future recall.
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PATTERN: USER FRAME: D4/SF MORE

To change the Framing format, press Softkey 3 under D4/SF and the

other choices will appear. In order of appearance after the default of D4/SF
they are:

D4/SF
ESF
UNFRAMED

You choose which one you want by pressing Softkey 3 until your choice shows
on the display. Press the OPTION MENU key to return to the main menu or
press Softkey 4 under MORE to advance to the next parameter cheoice. The
next most likely parameter to change is clock source and its display is:

CLOCK: LOOP-TIME INTERNAL

To change CLOCK SOURCE, you select either LOOP-TIME or INTERNAL
clock as appropriate. The default is INTERNAL which means the 930A is
supplying the 1.544 Mbps clock. The older BER test sets operated that way. i
you are testing on a T-1 span the chances are good that you can derive clock
from the span. In other words, you may want to be loop-timed. To select
LOOP-TIME, press Scftkey 2 under LOOP-TIME and the display will advance
to the next choice. Pressing the OPTION MENU key will take you back to the
main menu.
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The next parameter choice is IMPEDANCE. The display is:

IMPEDANCE: 100 OHMS > 1K OHM

ITIS NOT GENERALLY NECESSARY TO CHANGE THE IMPEDANCE from its
100 OHM default. Since BER testing is done at the transmit and receive sides
of the T-1, the 100 Ohm default should be used. BER testing is not a bridged
measurement.

After you press Softkey 2 under 100 ohms (or Softkey 4) the 930A dispilay
will advance to the next choice.

LINE CODING: AN B8ZS

LINE CODING should definitely be left at the default setting. The default has
been chosen to be Alternate Mark Inversion (AMI) because this is currently
what most, if nct all, T-1 carrier systems use. However, if you are using the
93CA in a laboratory environment, or some other place where you may run
across Bipolar 8 Zero Substitution (B8ZS) line coding, press Softkey 4 to
change to B8ZS.

After selecting AMI or BBZS, the display advances to the final choice which
s TEST LENGTH.
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TEST LENGTH: CONTINUOQUS EXIT

The default test length is CONTINUOUS which means the 930A will run the
BERT test until you turn it off. But there are times when you may want to
test a circuit for a specific time. The 930A allows you io choose test lengths
of 15 minutes, 1 Hour, or 24 Hours duration in addition to running
continuously. You can select one of these other choices by pressing Softkey 2
under CONTINUQUS until the time you want is displayed.

TEST LENGTH: 1 HOUR EXIT

Once you have done this, press Softkey 4 under EXIT to return to the main
select menu.

SELECT: SET-UP TEST HISTORY EXIT

You do not have to run through all of the set-ups just to change
one parameter. When you get to the one you want to change just
change it and then press the OPTION MENU key to get outside again.
Setup will also provide CSU configuration functions if Option
{930A-44) is instailled.
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5-46.3 BER TESTING T-1 INTERCGFFICE FACILITIES WITH THE 930A

Once you have set-up the 830A or decided to use the defaulis, you are ready
to connect the 930A to the T-1 facility you want {o test.

Before you start to test, you must be sure that the T-1 has been
removed from service. Bit Error Rate testing is only done on out-
of-service facilities because you will be sending a pattern down
the T-1. If anyone was talking on one of the channels at that time
they woulid be knocked off the iine.

You ¢an make BER measurements end-to-end using a BERT set at each end, or
you can have someone at the far end put up a patch to “Loop Back” the span. In
any event, the principle is simple. The 930A sends out a known pattern (QRSS
for example) and then it compares what it gets back bit for bit to see if
there is a difference between what was sent and what was received.

TEST CONNECTION FOR BIT ERROR TESTING END-TO-END

CENTRAL . CENTRAL
OFFICE T-1 SPAN OFFICE
D O
N
QUT 1 iN 1
$30A 830A

i
I
|
:
< | our 1
!
i
|
|
I

\ 4

To do a BER test using the set-up above, all you have to do after you connect
the test cords is go to Menu Option 46 on each unit, enter the Menu Option and
press the softkey directly under the word TEST. This assumes that you are
using the factory default settings in both units. If you see the words “NO
SYNC” above Softkey 3 on the display, the chances are that the units are set
to different patterns or some other parameters are different. A check of the
SET-UP menu in each unit will reveal the differences. Both units must be set
to the same patterns and parameters to achieve sync.
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CENTRAL
QOFFICE

CENTRAL

T-1 SPAN OFFICE
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TEST SET-UP WITH FAR END LOOPED BACK

If the far end is looped back then all you have to do is use the factory
defaults for testing.

in sither case, after you press Softkey 2 under TEST, the 930A display
should fook like:

0 BIT ERRS PCMi1 iINJ ERR MENU

If you see NO SYNC instead of BIT ERRS then recheck the patterns, etc. and
test cord connections. Have the far end check what they are sending or if they
have looped back the right T-1 span.

When you have SYNC, press Softkey 3 under INJ ERR to see that the far end
receives 1 error or that the 930A sees the error on a looped back span.

Press the CLR (Clear) key to reset the counters to zero before you begin
testing.
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5-46.4 TESTING TOWARD A T-1 CSU WITH THE 830A

When testing on a T-1 facility that terminates into a T-1 Channel Service
Unit (CSU) on a customers premises, you can have the 930A send the LOOP-
UP code toward the CSU. This causes the CSU to loop the T-1 back toward
you. You do not need someone at the far end. The test cord connection is
shown below:

LOCPBACK

| |
CENTRAL CUSTOMER
OFFICE | T-1 SPAN | prEMISES
| l
—) [
csu
our 1| > {
L D)
9304 N1 | L I k
| |
| | \
| [

After you have connected the test cords to the 930A, entered Option Menu 46
and pressed Softkey 2 under TEST, you will see the following display:

0 NO SYNC PCM1 INJ ERR MENU

Note that there is a NO SYNC indication on the 930A display,
because no pattern is coming back from the far end. You must loop back the
CSU by sending it the LOOP-UP code for approximately 5 seconds. To do this
with the 930A, press Softkey 4 under MENU and the SELECT display will
appear.
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SELECT: LOOP-UP LOOP-DN SET ERR EXIT

To Loop the CSU you start by pressing Softkey 1 under LOOP-UP and
the display will change to:

LOOP UP : 10000 SEND DEFAULT EXIT

The default l.oop-Up code shown above is the most common code and is
sometimes referred to as the Verilink code. Loop-Up is purposely a 2-stage
process so that you cannot accidentally send out the code. It also gives you a
chance to edit the pattern at this point. You may want to enter a Loop-Up
cods for a Network Interface (a different device and code than a C8U). The
CLR (Clear) key will clear the displayed pattern. Edit the pattern by moving
the cursor over a digit and changingittoa 1 ora0.

To send the Loop-Up code, press Softkey 2 under SEND. The 930A display
will show:

SENDING LOOP UP CODE ...
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When the Loop-Up has been achieved the 930A will display the words
“REMOTE LOOP UP SUCCESSFUL”. If Loop-Up is not successful the 930A
will announce “REMOTE LOOP UP UN-SUCCESSFUL”.

After achieving Loop-Up the ¢30A display will change immediately to the
main BERT menu.

0 BiT ERRS PCM1 INJ ERR  MENU

Note that now the 930A has achieved SYNC. The NO SYNC message has
been replaced by the INJ ERR function. To test the integrity of the Loop you
can inject a single error to see if the 930A counts it coming back. Press
Scftkey 3 under INJ ERR once and the 930A display should change fo:

1 BIT ERRS PCMt INJ ERR MENU

If you see the error coming back you know you have a good loop. Press the
CLR (Clear) key to zero the counters and let the 930A run. If you do not see
any errors (scroll through all the counters using Softkey 1 or the UP/DOWN
arrow keys) in 15 minutes the span is probably working. If the problem is
intermittent then you should run the test for at least 24 hours.
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Atfter your testing is compiete, press Softkey 4 under MENU to get back
to the SELECT menu.

SELECT: LOOP-UP LOOP-DN SET ERR EXIT

Then press Softkey 2 under LOOP-DN and the display will change to:

LOOP DN : 100 SEND DEFAULT EXIT

Finally, press Softkey 2 under SEND to restore the CSU to normal operation.
If you are connected to a standard CSU then the default Loop-Down code
(shown above as 100) is what you want to send. If you need to send ancther
code then edit the pattern first before you press SEND.

SENDING LOOP DOWN CODE . ..

When the Loop has been taken down, the 930A will announce “REMOTE LLOOP
DOWN SUCCESSFUL”. It will then revert to the main BERT display but
should now indicate “NO SYNC” since there will be no returned pattern.
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5-46.5 BER TESTING TWO T-1 SPANS SIMULTANEQUSLY

When the 930A is equipped with purchased Option 930A-08E and 930A-22 it
gives you the equivalent of two BERT sets. Because the two PCM interface
boards which make up Option 930A-09E are identical, both are enabled when
you enter Menu Option 46. This means that you can connect the jacks labeled
PCM 1 IN/QUT and test one span while you connect PCM 2 IN/OUT to another
span. All you have to do after you are connected is to press the softkey under
TEST. After that you press Softkey 2 under PCM1 to toggle betwsen looking at
the errors on Side 1 and those on Side 2. The test connection is shown below.

T-1 SPAN 2

T-1 SPAN 1
\ 4
(930A \
4 BIT ERRS PCM 2 INd ERH MENU
| e )
\ h O N 0"’#/
1 2
<% O 0O
\ Y.

TWO T-1 SPANS BEING BER TESTED SIMULTANEOUSLY
FIGURE 5-18

This connection would be used to test two separate T-1 spans. But there may
be times when you are in the middie between two other offices and you might
want to do a BER test toward each office simultaneously. The diagram on the
following page shows this connection.
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T-1 SPAN T-1 SPAN

p N
930A [4 BIT ERRS \ PCMz INJ ERA MENU} &
AN » O N 0""/
1
\ « gaﬁé""

SIMULTANEOUS BER TOWARD TWO OFFICES
FIGURE 5-19

In this case, the T-1 span is broken at the intermediate office and the 930A
is doing a BER test toward the two end offices. This can save you a lot of
time especially if you have to do a 24 hour test in each direction. This
feature lets you test both directions at the same time so you save 24 hours.

Again, the HISTORY for both sides is accumulated and all you have to do to
check on the test is to press Softkey 2 to toggle between Sidse 1 and Side 2
resuits.
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5-46.6 HOW TO SEND ERRORS AND SELECT OTHER TYPES

The factory default injects single bit (or logic) errors when the softkey
under INJ ERR on the main BERT display is pressed.

0 BIT ERRS PCM1 [INJ ERR MENU

To change the type of errors being injected, press Softkey 4 under
MENU to bring up the main SELECT display.

SELECT: LOOP-UP LOOP-DN SET ERR EXIT

Press Softkey 3 under SET ERR to bring up the ERROR TYPE display. There
are three possible displays depending upon whether you have chosen
D4/Superframe, ESF or Unframed operation.

D4/SUPERFRAME

ERROR TYPE: FRAME BPV BIT
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ESF

ERROR TYPE: CRC BPV  BIT

UNFRAMED

ERROR TYPE: BPV BIT

You press the softkey directly beneath the type of error you want to send and
the 930A display returns you to the main BERT menu.

0 BIiT ERRS PCM1 INJ ERR MENU

When you press Softkey 3 under INJ ERR, the 930A will send the type of
errgr you selected.

Note: Any error counters are lost if you leave Menu Option 46. See
Section 5-43.
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5-47 TESTING A T-1 AUTOMATIC PROTECTION SWITCH (APS)

The 930A has a builtin APS test located in Menu Option 47: APS TEST. This
is included as part of purchased option 930A-08E or -09E. This function is
used to test a T-1 Automatic Protection Swiich’s ability to sense an error
rate in excess of its threshold and switch to the standby T-1 span. The test
consists of sending a BPYV rate slightly below the switch’'s error threshold
for 20 seconds to check for false triggering, then sending a BPV rale slightly
above the threshold for 20 seconds to make sure that the protection
switching is activated, then sending a BPV rate of one tenth the initial rate
to make sure the switch restores the span to normal operation.

To use this feature, perform the following steps:

Optlon

Press the OPTION MENLU “
Menu

function key.

Use the UP/DOWN arrow keys to

select Menu Option 47: APS TEST.

OPTIOCN NUMBER : 47 APS TEST

Press any softkey and you will get {0 the main selection menu:

SELECT : BPV INJ RATE APS TEST EXIT
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If you just want to send BPV’'s ai a fixed rate, press Softkey 2 under BPV INJ
RATE., You will get the SET RATE screen:

SET RATE : 0.8 X 10E-3 SEND EXIT

You can select a multiplier of 0.9, 1.0 or 1.1 by pressing Softkey 1 and you
can select the rate exponent as 10E-3, 10E-4 or 10E-5. Once you have set the
desired BPV rate, press Softkey 3 under SEND and the 830A will begin
injecting errors at the selected rate.

To perform an automatic protection switch tesi, select APS TEST
from the main menu above by pressing Softkey 3 under APS TEST You will be
asked to select the desired APS threshold:

SET THRESHOLD 10E-3 SEND

Select either 10E-3, 10E-4 or 10E-5 by pressing Softkey 2. Then press
Softkey 4 under SEND and the APS test will begin automatically. The 930A
will send BPV’s at a rate slightly below the selected threshold for 20
seconds. Then it will send at a rate slightly above the threshold for 20
seconds. Then it will send at a rate of one tenth the initial error rate to see
that the switch returns io iis normal state.
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BPV RATE : 6.8 X 10E-3

The display will look somewhat like the one above as the 930A runs through
the APS fest. The seconds are counted down from 20 on the counier above
Softkey 3. You can terminate the test at any time by pressing Softkey 4 under
EXIT When the test is finished, the 930A returns you to the main menu.

1 20 EXIT
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5-48 CSU EMULATION (MENU OPTION 48)
5-48.1 DESCRIPTION AND OPERATION

If the 930A is used o connect directly to a T-1 Span--that is, not

at the DSX or on the Customer side Service Unit (CSU), the 930A must
be equipped with Option 44, Option 44, CSU EMULATICON, adds the
special line interface functions necessary to connect directly to a T-1
span,

The major application for CSU emulation is for turnup and

maintenance of T1 spans to the customer [ocation. When the Customer
Service Unit {CSU) is not installed or it is suspect in a problem,
Option 44 aliows the 930A to be connected directly to the span
without a C8U.

There are four major functions provided by the CSU Emulation option:

1) Addition of a automatic Line Build-out (ALBO} circuit to adapt
to the leveis and freguency response of long spans.

2) Selectable transmit line build-out with a output attenuation of
0, 7.5 or 15 db controliable from the front panel of the 930A.

3) A Simplex current path between the IN and OUT jacks with a
current measurement function.

4) Remote loopback functions, allowing the 930A to respond 1o in-
band loopback codes and perform a line ioopback function.

A 930A equipped with Qption 44 can siill be used at the DSX for full or
monitor level signals. All of the 930A's channel access and bit error
rate functicns are available with any Signal scurce.

Cnly the PCM1 interface is equipped with the CSU Emulator; the
Special CSU functions are intended for use only in the TERMINATE
mode. THRU and Drop and Insert modes are still available when used
at the DSX or on the customer side of the CSU.

Seiect the CSU function with the following:
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OPTIONAL TYPES : PCM SF sTTP

Select PCM. The following screen is displayed:

CH#22 RECV-t MORN-1 EXT CLK SETUP

Follow standard setup procedures to configure the T-1 channel or Span
for the required configuration. See Section 3 for Connections and
configurations.

Menu

Press the OPTION MENU 38 . -:f_:_ Q OPYen 4 nction key.

Select Option 48 by entering on Numeric pad and pressing ENTER.

SELECT: D81 LPBACK LBO CURRENT INPUT

For configuring and setting DS1 Loophack, Select D81 LPBACK. The
screen is displayed on next page:
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LOOPBACK AUTO NOTIFY MANUAL OFF

To set the Loopback for Automatic selection, press AUTO. The
following display occurs:

LOOPUP %0000 DEFAULT EXIT

Press DEFAULT if you want to keep the standard code. If you need fo
change the code, enter the new LOOPUP code from the keypad., Press

EXIT when complete.  The display will change to:

LOOPDOWN: 100 DEFAULT EXIT

Press DEFAULT if you want to keep the standard code. | you need to
change the code, enter the new LOOPDOWN from the Keypad. Press
EXIT when complete. The following screen is displayed on next page:
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SELECT: DS1 LPBACK LBO CURRENT INPUT

The Auto Loopback is now set.  The loopback will occur on the next
loopup command from the network. You may also setup a MANUAL

lcopback which will loop on command. Select DS1 LPBACK and the
following display will result:

LOOPBACK AUTO NOTIFY MANUAL OFF

Select the MANUAL key. The following will be displayed:

MANUAL.: ON OFF

Selecting ON or OFF will efther place the CSU loopback ON or OFF
on Command. The following screen is displayed on next page.
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LOOPBACK AUTO NOTIFY MANUAL ON

To turn the MANUAL loopback off, press Manual, and then OFF, The
display returns to the SELECT menu.

SELECT: DSt LPBACK LBO CURRENT INPUT

To Option the LBO or Line buildout setting for the 930A CSU, Press
LBO. The following display is displayed:

XMIT LEVEL: oDE -7.5D8B -150B EXIT

You normally set the LBO for the prescribed setling based on the
Design criteria furnished or based on the number of feet away from
the First Repeater (Max 2500%). This usually is considered close

(-15 DB), about half way (-7.5 DB) or Far {0 DB). The default is

(0 DB). After pressing the proper Buildout setting, you will return to
the SELECT screen.
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SELECT. DS1 LPBACK LBO CURRENT INPUT

You can measure the Span Current on the T-1 facility by selecting
CURRENT. This will result in the following display below:

SIMPLEX CURRENT: +.070 mA EXIT

This screen indicates that there is .075mA of current on the SPAN
SIMPLEX. Press EXIT. The following screen is displayed below:

SELECT: DS1 LPBACK LBO CURRENT INPUT

The CSU Emulation feature will also work with DSX or SPAN
terminations. Low level signals can still be monitored when required,
To change the required T1 interface, select the INPUT key. The
following display will result:
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INPUT: BSX SPAN EXIT

Press either DSX for Monitor or SPAN for Termination on a T-1 span.
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5-50 BATCH MODE TESTING WITH THE 930A (MENU OPTION 50)

Batch Mode allows the user to program the 930A to place mulliple calls
automatically, beginning at a scheduled time, and to store the resulis of
these calls in memory. The 'results” may be call disposition (busy, reorder,
etc.), wink timing, or measuremenis made to a remote test line such as a 105
responder,

Expanded memory (64K RAM Option 930A-32) is not required for Batch Mode,
but is strongly recommended. Batch operations can very quickly use up the 39
memory locations that are standard with the 230A. The 84K RAM expansion
gives the user 899 memory locations to work with. You must also have Option
930A-10C installed since Batch Mode uses the real-time clock.

You may set up Batch Mode manually, but it is generally more useful under
remote control. Using Batch Mode, a single computer can program several
930As to perform automated tfests over a network simultaneously. This
allows the wuser to build a powerful but inexpensive automated trunk
routining system for private networks. Manual use of Batch Mode is heipful
for repetitive tasks such as placing fifty calls to the same test line or
placing calls at odd hours when the user would prefer to be asieep.

5-50.1 HOW BATCH MODE WORKS

irst, you enter the telephone numbers (using the DIAL/RING function) that
will . be called in Baich Mode and sfore them into the 930As memory
locations.

Once you have entered the telephone numbers, you select Menu Option 50:
BATCH MODE. This is where you will enter the call sequence. The cail
sequence tells the 930A how many calls to place, where the telephone
numbers are stored and where to store the ilest resulis. it also tells the
930A when to pause for dial tone, winks, or other supervision and whether a
test line will answer the call,

Once the call sequence is set, you tell the 930A when to begin testing and
then press the softkey under TEST. When the scheduied time arrives, the
930A will execute the tests and store the results.
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5-50.2 BATCH MODE CAPABILITIES AND EXAMPLES

You may place up to 899 calls (with 64K RAM Option 930A-32) in a single
baich test. The number of different telephone numbers you may call and the
maximum number of test results you may store will depend upon the amount
of memory installed in the S30A.

You may specify the testing to begin at any time of day, any day, month or
year. If the time and date specified are earlier than the current time, lesting
will begin immediately.

At any point in the call sequence, or at mulliple points, you may pause for
one second, pause for dial-tone, pausge for a wink, pause for an off-hook from
the far end ¢or a delay-dial event.

You may specify that a single telephone number be outpulsed for every call
made in baich mode. You will be prompted to tell the 930A where that
telephone number has been stored in memory. This is called a fixed # or an
unchanging telephone #. A single call sequence may include up to four fixed
numbers. if you wished to place fifty calls to the same test line, for
example, you would store the telephone number of the test line in 930A
memory, program batch mode for fifty calls to a fixed # and give the
memory location in which you had stored the test line’s telephone number.

You may have the 930A outpulse a different ielephone number for every call
made in batch mode, provided thai these numbers have been stored into
sequential memory locations in the 930A. This is called a BATCH of
teiephone numbers. You will be prompied to iell the 930A the memory
location of the first number. The 930A will dial the number stored in that
memory location when it places the first call in batch mode. On the second
call, it will dial the number stored in the next register location, it will
continue to increment the memory location for every call it places in batch
mode. Suppose, for example, thal you wished to test ten different circuils,
each of which could be accessed by dialing a specific sequence of digits into
your test port. You would store the access digits fer the first circuit into a
930A memory location, such as location 1. You would then store the digits
for the second circuit in register 2 and so on.
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This is done by pressing the DIAL/RING function key, entering the access
digits, pressing the STO key and entering the number of the memory location.
You would then press the QPTION MENU function key, go to Menu 50, anter
Batch Mode and program the 930A to place ten calls, select a BATCH and
give a location of the first access digits {Location 1 in this example).

You can mix baiches of changing and unchanging (fixed) telephone numbers in
a single call sequence. You may program the 930A to expect a test line to
answer the call. You may further program the 930A fo expect a 100, 102, 105
or 125 test line. A type 100 test line provides quiet termination for noise
measurements. A 102 test line provides milliwalt tone. it may be continucus
or intermittent. A 105 test line is a CAROT compatible responder which
includes the SAGE Model 356E Voice/Data responder or a 930A acting as a far
end responder. A 125 test line is an HLI type 115 or 125 transponder {not
CAROT compatible). When setting up the call sequence in baich mode, select
TESTLINE, then select 102, 105 or 125 as appropriate.

The tests which will be performed will depend upon the type of test line
selected. When testing 1o a type 100 test line you may measure C-Message
noise or 3 KHz noise. When testing to a iype 102 test line you can measure
one-way loss, C-Notch noise, and signal-to-noise ratic. These tests are
selected in Menu Option 29:. CALL 102 LINE. When testing to a standard
105 test line, you can choose to test two-way loss, gain/siope, C-Message
and C-Notch noise, and/or return loss (ERL, SRL and/or SRH). if the responder
is5 a SAGE Model 356E, you may additionaily test two-way attenuation
distortion, signal-to-ncise ratio, 3 KHz Flat noise, P/AR, Intermodulation
distortion, phase and amplitude jitter (20 to 300 Hz andfor 4 to 300 Hz
bands), envelope delay distortion, and/or impulse noise and hits. These tests
are selected in Menu Option 26: ROTL/RESPONDER. When testing to a 125
or a 115 test line, you may select two-way loss, gain/slope and/or C-
Message and C-Notch noise tests. These tests are selected in Menu Option
28: TRANSPONDER TEST.

You may instruct the 930A 1o remain on-hook for a specific duration between
cails made in batch mode. You may select an on-hook interval of 10 to 9999
milliseconds in 10 millisecond increments.
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5-50.3 KEY FUNCTIONS IN BATCH MODE

In this section, the operation of the front panel keys in batch mode will be
outlined. To begin,

O g:tniz“ function key.

Press the OPTION MENU |

Use the UP/DOWN arrow keys to

select Menu Option 50: BATCH MODE,

OPTION NUMBER : 80 BATCH MODE

Press any softkey under the display to bring up the main select menu.

SELECT: SET-UP TEST INFO EXIT

To set up BATCH MODE, press Softkey 1 under SET-UP. The following
display will appear;
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SET-UP : CALL SEQUENCE TIMING EXIT

To set up the cail sequence, press Softkey 1 or 2 under CALL SEQUENCE
and you will be prompted as foliows:

ENTER NUMBER OF TRUNKS TO TEST: 1

Enter the number of calls you want the S30A to place in batch mode using the
numeric keypad and then press the Enter (ENT) key. You can enter from 1 to
899 ftrunks. The display will advance to the next set-up screen after you
enter the number.

ROLL = WINK EXIT

f there are any characters showing to the left of the word ROLL, they
represent a call sequence that was entered previcusly. Press the Clear (CLR)
key to obtain the display above. If you make a mistake entering the call
sequence at any time, press CLR and start over.
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Softkey 2 is jabeled “ROLL => " [t is a whee!l which aliows you to select the
next item in the call sequence. it begins with WINK. By pressing Softkey 2,
under “ROLL <> “ you can select OFF-HK, DELAY, PAUSE, FIXED #,
BATCH, TESTLINE or DIALTONE.

The UP/DOWN arrow keys can alsc be used to scroll through the choices on
the whesl.

Whenever Softkey 2 or the arrow keys are pressed, the display over Softkey 3
changes. Again, it may show WINK, OFF-HK, DELAY, PAUSE, FIXED #,
BATCH, TESTLINE or DIALTONE.

Pressing Softkey 3 will enter whatever is shown above the softkey into the
call sequence. A letter or a letter and number representing he event will be
added to the sequence and displayed on the left half of the screen. After any
selection is entered, the word "WINK”® will reappear over Softkey 3. A full
sequence might look like:

W BT WF1 T5 ROLL - WINK EXIT

5-5G.4 POSSIBLE EVENTS IN THE CALL SEQUENCE

ROLL - WINK EXIT

Pressing Softkey 3 when the word *WINK" is displayed above it causes the
letter "W” to appear in the seguence.
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W ROLL - WINK EXIT

When testing in the batch mode, a "W’ causes the 930A to wait for a wink
from the far end before proceeding. The length of the wink and the time spent
waiting for it will be recorded in Menu Option 9: WINK TIMING. If no test
line is specified at the end of the call sequence, the wink timing information
will also be recorded in Menu Opiion 51: TEST RESULTS.

Pressing Softkey 3 when the word "OFF-HK" is displayed above it causes the
letter “H" to appear in the sequence.

ROLL -> OQOFF-HK EXIT

H ROLL-> WINK EXIT

After the "H" has been entered the display reverts back to showing WINK
over Softkey 3. When testing in baich mode, an “H” causes the S30A to wait
for the far end tc go off-hook before proceeding. The length of time spent
waiting for the off hook and the length of the off hook {(up 1o 200
Milliseconds) will be recorded in Menu Option 9 WINK TIMING. If no test
line is specified at the end of the cali sequence, then this information will
be recorded in Menu Option 51: TEST RESULTS.

Pressing Softkey 3 when the word “DELAY” is displayed above it causes the
letter "D to appear in the sequence.

ROLL -> DELAY  EXIT

B ROLL -> WINK EXIT
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""" When testing in batch mode, a “D” causes the 930A to wait for the far end to
provide a delay dial event before proceeding. The length of time spent
waiting for the event and the length of the event will be recorded in Menu
Option 9: WINK TIMING. if no test line is specified at the end of the caill
sequence then this information will also be recorded in Menu Option 51:

TEST RESULTS.

Pressing Softkey 3 when the word "PAUSE" is displayed above it causes the
character “~" to appear in the sequence.

ROLL -> PAUSE EXIT
- ROLL ~> WINK EXIT

& L

When testing in batch mode, a ‘=" causes the 930A io wait for one second
before proceeding.

Pressing Softkey 3 when the word “FIXED #° is displayed above it causes
the 930A 1o prompt the user:

ENTER LOCATION OF UNCHANGING TEL #: 1

Use the numeric keypad to enter the number of the memory location where
the telephone number is stored and then press the ENT key. The letter “F",
followed by a “1”", “2", “3” or “4” will be inserted into the call sequence,
The 930A can have up to four fixed numbers in a call sequence.

ROLL -> FIXED # EXIT

F1 ROLL -> WINK  EXIT
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When testing in batch mode, a "F" causes the 930A to recall a telephone
number stored in memory and dial it. The same number will be recalled and
dialed each time. You may use up to four fixed numbers in a sequence. Use the
DIAL/RING function to enter the telephone number into the 830A and then
press the 8TO key to store it into a memory location. This should be done
BEFORE setting up the sequence in BATCH MODE.

Pressing Softkey 3 when the word "BATCH” is displayed above it causes the
830A to prompt the user:

ENTER STARTING LOCATION OF TEL #s : 1

Use the numeric keypad to enter the number of the memory location where
the first telephone number is stored and then press the ENT key. The letter
‘B, followed by a "1, “2" “3" or “4” will be inserted into the calil
sequence.

ROLL ~> BATCH EXIT

B1 ROLL -> WINK  EXIT

When testing in batch mode, a "B" causes the 930A to recall a telephons
number stored in memory and dial it. The memory location will be
incremented each time the 930A places a call. You must have telephone
numbers stored in sequential memory locations beginning at the STARTING
LOCATION you were prompted for. You must have as many numbers stored as
you programmed BATCH MODE to test {ie., if you input “4” as the "NUMBER
OF TRUNKS TO TEST, and "1" as the "STARTING LOCATION OF TEL #s”,
you must have numbers stored info locations 1, 2, 3 and 4). You may use up to
four baiches in a sequence. Use the DIAL/RING function to enter the
telephone numbers into the 930A and then press the STQ key to store them
into sequential memory locations. This should be done BEFORE setlting up the
sequence in BATCH MODE.

5-277

www.valuetronics.com



if you have not purchased Option $30A-32 64K RAM Expansion, you will have
only 39 memory locations in the test set. This is the maximum number of
sequential telephone numbers you can store, Option 930A-32 expands this
number to 1000.

Pressing Softkey 3 when the word “TESTLINE" is displayed above it causes
the 930A to prompt the user:

TESTLINE : 100 102 105 125

Use the softkeys to select a type 100, 102, 105 or 125 test line. A “T07,
“T27, “T8” or “T1” will be inserted into the cali sequence. For example if
you press Softkey 3 under 108, the display will change from:

ROLL -> TESTLINE EXIT
to
15 ROLL -> WINK EXIT

When testing in batch mode, a “T" causes the 930A 1o expect a test line 1o
answer the telephone. If the *T" is followed by a “0”", the 930A expects a
type 100 test line {(Quiet Termination). [f the “T” is followed by a "27, the
930A expects a type 102 test line (milliwatt). If the "T" is followed by a
“8" the 930A expects a type 105 test line (52A responder, SAGE 386E
responder or another 930A acting as a far end responder). if the “T" is
followed by a "1" the 930A expecis a type 115 or 125 HLI transponder.
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The 930A will wait for the characteristic test progress tone sent by the
specified test line. If it detects busy, reorder, dial-tone or some other
continuous tone, it will record the network response time and call
completion status and proceed with the next call. If the expectied tone is not
received within 60 seconds, the current stalus of the line will be recorded
(dead line, ringing -- no answer or speech) and the 930A will proceed with
the next call.

i the 930A receives the expected tone within 60 seconds, it will record the
call completion time (frcm the end of the last event {0 receipt of the test
tone) and perform any selected tests.

Tests to type 102 lines are selected in Menu Option 29: CALL 102 LINE.
This is detailed in Section 5-29. Tests to type 105 test lines are selected in
Menu Option 26: ROTL/RESPONDER. Details of using this menu option are
contained in Section 5-26. Tesis to type 115 or 125 fransponders are
selected in Menu Optlon 28! TRANSPONDER TEST. This menu option is
explained in Section 5-28.

The same set of tests will be performed on each trunk tested in batch mode.
The test results (or call completion status and timing) will be stored in
Menu Option 51: TEST RESULTS., This information supersedes any wink
timing infoermation that might otherwise have been stored in TEST
RESULTS. More information on storing and retrieving test results is provided
later in this section.

When the 930A encounters a “T" during batch testing, it goes on to the nexi
call after the test line answers and tfests have been performed or fails o

answer. Anything in the sequence after a test line is ignored.

Pressing Softkey 3 when the word "DIALTONE" is displayed above # causes
the lstter "~ " {0 appear in the segquence.

ROLL -> DIALTONE EXIT

d ROLL -> WINK EXIT

When testing in batch mode, a “d” causes the 930A to pause for dial tone
before proceegding.
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5-50.5 BATCH MODE EXAMPLE

Suppose you wish to test five telephone circuits in batch mode. For each call,
you want the 930A io go off hook, wait for a wink, dial the access code for
one of the circuits, wait for another wink and then dial the number of a 105
test line.

First, you would use the DIAL/RING function tc enter the access codes for
the five circuits, using the STO key to store the codes in five sequential
memory locations {locations 1, 2, 3, 4 and 5, for example). Next, you would
use the RIAL/RING function to enter the telephone number of the 105
responder. You would then store this number in memory [ocation 6, in this
example, using the 8TO key. Then you would enter Menu Option 26&:
ROTL/RESPONDER and select the tests that you want performed when the
105 responder is reached,

Once these steps are performed, you would go to Menu Option 50: BATCH
MODE, press the softkey labseled "SET-UP”, select "CALL SEQUENCE",
answer “5" when prompted for the number of trunks to test, and enter the
following sequence (you will see this display first).

ROLL -§» WINK EXIT

Press Softkey 3 and you will see this display:

W ROLL - WINK EXIT
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Press SK2 ROLL to select Batch #1. Scroli untit BATCH is displayed and o
then press BATCH. Then press SK2 ROLL again until TESTLINE scrolls up, L
Press TESTLINE and press SK3 105. The following screen will display:

W B1 15 ROLL~@ WINK EXIT

You are now ready to proceed to testing under Baich Mode.

5-50.6 TESTING USING BATCH MODE

Once you have set up the call sequence and test time, and stored any
necessary telephone numbers into memory, you are ready io begin batch
testing. Press Softkey 2 under TEST in the main menu. You will see a display
much like:

WAITING UNTIL 09-01-98 12:45

This display will remain on the screen until the current time and date are
equal to or later than the displayed time and date. Once this occurs, testing
will begin. Press any function key to abort batch testing at this time.

When testing commences, you will see a display such as:
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BATCH TESTING . .. 1 OF 10

This display will precede each call and show the current trunk being tested
and the total number to test. After this display, various displays may appear,
depending on the events in the sequence. Telephone numbers will be displayed
while they are being sent, wink timing information will be displayed as it
becomes available, call completion status and timing will be shown it the
call terminates at a test line, and test results will be displayed as the tests
complete. To abort batch testing, press any function key. The test will abort
at the end of the current call.

When all the programmed calls have been placed, the display will return to:

SELECT: SET-UP TEST INFO EXIT

Test resulls are automatically stored into the 930A memory locations
specified by the user. If the 930A is in PRINTER remote mode, test resulis
will also be sent to the printer as they occur
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§-51 STORING TEST RESULTS (MENU OPTION 1)

When the desired sequence has been set up and displayed as shown, press
Softkey 4 under EXIT. You will see tha following display:

~

ENTER STARTING LOCATION OF RESULTS :

Enter the number of the memory location where you would like the results of
the first call to be stored. Subseqguent results will be stored into sequential
tocations. If you are testing five trunks, for example, and begin storing test
results in Jocation 10, test results for the first trunk will be in location 10,
results for the second trunk will be in location 11, and so on. These results
are recalled once batch tfesting is complete by using the RCL and RCL NXT
keys. More information about recalling test results is contained in the
foliowing paragraphs. If your 930A is in PRINTER remote mode, test results
will be sent to the printer at the end of each call

If you do not have enough memory locations to siore both the telephone
numbers to be dialed and the test results, you may reuse memory locations
during a baich test. If you specified a "1" as the location to begin storing
results in the above example, the resuits of the first trunk tested would be
stored in location 1 overwriting the trunk access code which was formerly
stored there. Each subsequent test would overwrite the next location with
the results of the next test. Naturally you would have 10 recall the test
results and re-enter the access numbers before running the batch test again.
This kind of memory manipulation should only be used as a last resort, as it
easily leads to overwriting memory locations you may not intend fo
overwrite. If the 930A recalls a location that it expects 1o hold a telephone
number, and something else is stored there, the test fails with the result:

ABORT: NCT DIGIT RECORD

The 830A then proceeds with the next call.
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To set up the 930A to siore test results, do the following:

SELECT: SET-UP TEST INFO BEXaT

Press Softkey 1 under SET-UP and you will see the display:

SETUP : CALL SEQUENCE TIMING EXIT

Press Softkey 3 under TIMING and you will be prompted:

ENTER MILLISECONDS BETWEEN CALLS : 2000

Use the numeric keypad tc enter the number of milliseconds the 930A should
remain on hook between calls. The valid range is 10 to 9992 in 10
millisecond increments. lnvalid entries wil be rounded to the nearest 10
milliseconds. Press the ENT key when the number is correct.
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The display will advance to appear like:

WAITING UNTIL : 12-31-81  12:00 EXIT

This shows the time and date when the 930A is scheduled to begin its next
batch test. You may change it to any time and date you like. if it is set to a
time or date previous to the present, testing will begin immediately when
you press the softkey under TEST in the main selsct menu.

The UP/DOWN arrow keys increment and decrement the value of the
highlighted field. Months can be roiled from ¢ to 12, days can be rolled from
1 to 31, years can be rolled from 0 to 899, hours from 0 to 23, and minutes
from O to 58,

The LEFT/RIGHT arrow keys move the highlight cursor from field to field.
The fields are arranged MM-DD-YY HH:mm, where MM is the month, DD is the
day, YY is the year, HH is the hour and mm is minutes. Hours are in the twenty
four hour, or military, format.

You may use the numeric keypad to directly enter a number inio the
hightighted field. When you enter a number directly and press the ENT key,
the highlight cursor automatically advances to the next field.

When the time and date shown correspond to the starting time for batch
testing, press Softkey 4 under EXIT. The SET-UP menu will be displayed:

SET-UP . CALL SEQUENCE TIMING EXIT
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Set-up is now complete. Press Softkey 4 under EXIT. The main menu will be
displayed:

SELECT: SET-UP TEST INFO EXIT

Press Softkey 2 under TEST to begin testing at the time selected.

§5-51.1 HOW TO CHECK THE SET-UP INFORMATION

To check a set-up without re-entering it, press Softkey 3 under INFO in the
display above. You will see a display such as:

TEST RESULTS START AT LOCATION : nnn

Test resulis for this baich test will be stored beginning at the location nnn.
There will be one set of results for each frunk tested. Test resulis are stored
in sequential memory locations.

Press any softkey. The display will advance to show:
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BATCH NUMBER 1 STARTS AT LOCATION : nnn

The first batch of telephone numbers in the call sequence is stored beginning
at location nnn. If there are no batches of telephone numbers in the call
sequence, this screen will not appear If there is more than one batch in the
sequence, pressing any softkey will bring up a screen showing the starting
location of each one in succession. The sequence may contain up to four
batches,

Press any softkey and the display will advance to show:

FIXED NUMBER 1 STARTS AT LOCATION : nnn

The first fixed telephone number in the call sequence is stored beginning at
location nnn. If there are no fixed telephone numbers in the call sequence,
this screen will not be displayed. If there is more than one fixed number in
the sequence, pressing any softkey will bring up a screen showing the
starting location of each one in succession. The sequence may contain up 1o
four fixed numbers,
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----- Press any softkey. The display will advance to show:

TEST WILL BE PERFORMED nan TIMES

The batch test is set to place nnn calis. i a baich location is part of the
sequence, nnn consecuiive memory locations must contain telephone numbers
for the tests to complete. A total of nnn memory locations will be used to
store the test results.

Press any softkey and the display will return to the main menu:

SELECT. SET-UP TEST INFO EXIT

5-51.2 STORING AND RECALLING TEST RESULTS

Each call placed in batch mode generates a set of test results. Each set of
test results is stored in one of the 930As memory locations. If you have the
64K RAM expansion installed, there are 999 memory locations. The non-
expanded 930A has 39 memory locations.

The test resuits from the first call placed in batch mode are stored in the
memory location specified by the user. Results from each subsequent call are
stored in the next sequential memory location. For example, if the user telis
the 930A to store test results beginning in location 10, the results from the
first call are stored in location 10. The resulls from the second call are
stored in location 11 and so on.
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When the 930A stores something into a memory location, it overwrites
whatever was there previously. The contents of memory locations are stored
in battery-backed CMOS RAM and will not be erased by turning off the 930A.
You may collect data in the 93CA, turn it off, move it to another location,
then recall and display the data. Memory contents will remain unchanged
unless they are overwritien with new data.

To recall stored test results, use the RCL key. To recall test results stored
in location 10 for example, press RCL, 1, 0 and ENT. This recalls the
contents of location 10. To recall the contents of the next sequential
register all you have to do is press the RCL NXT key.

Whenever you recall batch mode test results, you will see the following
display:

OPTION MENU 51: TEST RESULTS

Press any softkey under the display to enter the option menu and examine the
results. When you are through inspecting the results, press the QOPTION
MENU key to return to the Option Menu display above. You may then use the
RCL. NXT key to recall the next set of test resulis.

Since the 830A can be programmed to place a wide variety of calls in batch
mode, with many possible resulis, the contents of Option Menu 51 may vary.

Fossible test results are;
DIGITS SENT SUCCESSFULLY

The call was dialed. No winks were timed. No test line was specified.

ABORT: NOT DIGIT RECORD!
5-289

www.valuetronics.com



One of the memory locations specified as the location of a telephone number
did not contain a telephone number. The call failed.

W B1 H WINK 310 MSEC {or a similar display}

A pause for a wink, delay-dial event or an off-hook was specified in the call
sequence. No test line was specified, so the highest priority information is
wink timing. The call sequence is shown and wink timing information is
recorded. See Section 3-10.7 of the manual for wink timing displays and
information. |f both winks and a test line are specified as part of the call
sequence, the wink timing information wili be recorded only if a wink fails
and the call sequence aborts before the test line can be reached.

ABORT REORDER 1.7 SECONDS

A test line was specified in the call sequence. The call proceeded to the point
where the test line was expected to answer. The call failed to complete. The
network response time and call completion status are recorded. The possible
call completion states are: ABORT. RECQRDER, ABORT. DEAD LINE, ABORT.
RINGING (no answer after 60 seconds), ABORT. DIALTONE, ABORT:
SPEECH? and ABORT. TONE (a continuous tone other than that
provided by the expected test line).

CALL COMPLETE: 3.7 SECONDS

A test line was specified in the call seguence. The call completed
successfully, The call completion time is recorded. If any tests were
seiected, such as loss or C-Notch noise, their resulis follow. The exact tesi
results will depend on the type of test line and the tesis selected.

1§ the 980A is in COMPUTER remote mode, a bell will be sent to the host
computer when any of these test results are recailed and Menu Option 51 is
entered. Sending a ‘W’ to the 930A will cause the 930A to send a report to
the computer. Sending an ‘X" to the 93CA will cause it fo echo its display to
the computer. Either method can be used to obtain test resuits.
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If a call sequence includes both a pause for winks {or an off-hook or delay-
dial event) and a far end test iine, the call completion time and far end test
tine results will overwrite the wink timing information in Option Menu 51:
TEST RESULTS. Wink timing for the last trunk tested is available in Option
Msnu 9. WINK TIMING. Wink timing information wili only be shown in TEST
RESULTS if there is no test line specified or the test line could not be
reached because an expected supervision event failed,

H you need to record both wink timing and far end test line results on a group
of circuits, use PRINTER remote mode. The 8930A will print out both the
wink timing and the test results at the end of each call.
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5-52 E-911 PSAP SIMULATOR (MENU OPTION 52)

The S30A interfaces to one or two T-1 test spans on the Digital Switeh. f
call completion and call retry are being tested, only one test span is
required. |f call transfer to a PSAP is being tested, two T1 test spans

are required.

in ordinary operation, the Digital switch will route an incoming 911 call 1o a
channel on the appropriate T1 span. It will seize the channel (go off hook
using A and B bits}, await the wink MF Sequence and look for return
Supervision indicating the operator has answered. The switch will then
provide a talk path between the incoming cailer and answering operator.

STEP 1 (OPERATION)

Once the call completes, the operator has the option of transferring the call
to a PSAP The swiich will recognize a hook flash from the operator (On-
Hook supervision for approximately 5 seconds) and provide a dial tone to the
operator without dropping the incoming call. The operator sends DTMF digits
to transfer the call. The switch uses these digits to select an appropriate
PSAP destination. Depending on the digits the operator sends, the swiich
may then seize a second line and await another wink start signal. The switch
will then outpulse the appropriate Automatic Number identification (AN}
code and provide a conference call connection between the incoming call, the
original operator and the PSAP. If the original operator dials a different
DTMF code, the switch will ring the appropriate telephone number and provide
a conference call connection. The operator may give a hook flash to
disconnect the PSAP without dropping the incoming call, and another hook
flash to initiate a second transfer. Iif the PSAP disconnects from the
conference call, the next hook fiash from the operator draws dial tone and
initiates another call transfer.

STEP 2 (OPERATION)

The role of the 930A is to simulate the operator console and the PSAP, and to
confirm the correct operation of the switch. Using the E911 Software, the
930A will look for seizure on the incoming test span, provide a wink, display
and analyze the “calling number” ANI digits. If automatic cail retry is
tested, the 930A will remain on hook and wait for the switch to try again.
Otherwise, the operator should go off hook and provide a talk path between
the telset jacks of the 930A front panel and the digital switch. The tester
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can examine the ANI| spill for correct digits, timing, amplitude and voice.
If call transfer is being tested, the 8930A will

1. Provide a hook flash

2. Wait for dialtone

3. Send any user selected DTMF digits

4. ook for a seizure on & second T1 span

5. Provide a wink start signal on this second span

6. Display and analyze the ANI spil sent by the Switch on this span
7. Go off hook
8. Provide a talk path

The overall procedure for E911 testing with the 930A is as follows:

asall

Connect the 930A to the digital switch via one or two T1 Spans
Set the switch to route incoming 911 calls to the first T1 Span
Set the switch to route transferred PSAP calls 10 the second Ti
span

4, Set the 830A T1 format to maich the switch

5. Select the E911 Emulation option 52
6

7

w

Select the length of hook flash for call transfer if desired
Place test calls into the Switch

5-52.1 930A OPERATIONAL PRCCEDURES:

Begin by connecting the T1 span to which incoming 911 calis will be routed
to the 930A PCM1 IN and PCM1 OUT Jacks.

Connect the T1 span to which transferred PSAP calls will be routed to the
8930A PCM2 IN and PCM2 QUT Jacks.

Turn on the 930A. Press the Trunk Type key and select PCM. Display
is shown below:
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OPTIONAL TYPES . PCM SF STIP .

You will be prompied to select the correct T1 format for the Switch
and you should sciect TERMINATE.

CH# 22 RECV-1 TERM EXT CLK SET-UP

Q00

You should ailso select SET-UP.

SPAN: TERMINATE MON-1 MON-1&2 D&

Push SK-1 and Select Loop Time, and 100 Ohm termination. Set
Line Coding, Channel Sequence and Supervision as appropriate.
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CLOCK: LOOPR-TIME INTERNMAL

Go to OPTION MENU 52 and press ENT.

ES11 SETUP TEST ANALYZE EXIT

To adjust the length of the operator hook flash, select SETUP and you
see the screen below:

ENTER FLASH TIME: 500 MSEC EXIT

This is the defauit length for E911 hook flash. If you wish to use a
shorter or longer flash, use the numeric keypad to enter the iength.

Select EXIT when you are finished. You will return to the main display
betow:
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E911 SETUP TEST  ANALYZE EXIT

Select TEST when you are ready fo begin. You will see this display:

WAIT FOR CALL PCM1 211 TEST EXIT

The G30A is now waiting for a call on PCM1. You may now originate

E911 calls into the switch from either Originating telset. Your switch
shiould route these calls to the test span attached to the 930A PCM1 jacks.
When the 930A sees a seizure on any channel of the test span, it will provide
a wink and capture incoming MF digits, These digits will be dis-

played on the 930A front panel as shown below:

KP4087611000ST FLASH EXIT

VOoOO

Use the Hook Switch on the 930A to go off hook. The 930A will provide a talk
path between the telset jacks on the 930A front panel and PCM1. You should
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be able o verify a voice connection between the originating teiset and the
930A. [f you wish to analyze the frequencies, amplitude and timing of the
ANLI digits sent by your switch, select EXIT followed by the AMNALYZE
sofikey followed by the Main menu. if you wish to transfer the call, select
the 930A without disconnecting the originating telset.

The 830A display will change to:

ENTER CODE: SEND CODE EXIT

Use the numeric keypad to enter the DTMF digits you will use to transfer the
call. When the digits display are the ones you wish to send, select SEND
CODE.

*13 SEND CODE EXIT

The 830A will send the displayed DTMF digits to the switch over PCM1. Your
switch should transfer the call to the test span connected to the 330A PCM2
jacks. The 930A display will change to:

WAIT FOR CALL PCM2 NEXT EXIT
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The 930A will respond to a seizure on any channel of the second T1 span by
providing a wink and capturing MF digits, then going off hook and providing a
tatk path between the 930A telset jacks and PCM2. The dispiay will change
to show:

KP4087611000ST PCM2 EXIT

You should be able to verify a talk path between the telset jacks and the
originating telset. By pressing the softkey under the word PCM2 on the 930A
display, you can toggle the 930A talk path between PCM1 and

PCM2. This aliows you to confirm that your switch has provided a
conference call between the originating telset, PCM1 (911 operator} and
PCM2 (PSAP). When PCM1 is seiected on the 930A, the display shows:

KPQOS?’S‘I 1000ST PCM1 FLASH EXIT

Selecting FLASH causes the 930A to send a hook flash over PCMA1,
disconnecting the PSAP cail routed to PCM2. This should not disturb the
connection between PCM1 and the criginating telset. Pressing Softkey 1 to
toggle between PCM1 and PCM2 should verify that PCBM1 has a taik paih to
the originating telset and PCM2 is disconnected.

Selecting flash a second fime shouid cause your switch to setup for a second
call transfer. Dialione should be returned over PCM1 without disconnecting
the originating telset. The 930A will again display:
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*13 SENDCODE EXIT

Press the CLR key on the 930A front panel to clear the old DTMF code. Use
the numeric keypad to enter new digits. Select SEND CODE when you are
ready. The switch should initiate a second call transfer. The 930A will

again dispiay:

WAIT FOR CALL PCM2 NEXT EXIT

if the DTMF code sent is one that causes your switch to transfer the call 1o a
PSAP routed toc PCM2, the sequence previocusly described will repeat: The
930A will respond to a seizure on PCM2 with a wink,capture the ANI spill
and display it. The operator will be allowed to toggie betwsen PCM1 and
PCM2 to confirm a conference call by pressing the softkey under the PCM
number that appears on the screen. When on PCM1, you will be able to send a
flash to disconnect the PSAP without losing the ocriginating caller, and a
sacond flash to transfer the call.

if the DTMF code sent causes the switch to transfer the call to one of the
terminating teisets, there will be no seizure to the 930A on PCM2. Instead,
the switch will ring one of the terminating telseis. Answer the ringing

teiset. The 830A will display:

WAIT FOR CALL PCM2 NEXT EXIT
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Select NEXT. The 930A display will change to show:

TRANSFER FLASH PCA1 EXAT

Selecting FLASH on the 930A causes a hook flash t¢ be sent to the switch.
if the terminating telset is still off hook when the flash comes, the switch
should disconnnect it. A second hook flash should cause the switch 10
provide dialtone to the 930A and set up for another call transfer. If the
terminating telset is on-hook when the first flash comes (already
disconnected), the switch should provide dialtone to the 930A and
immediately setup for another call transfer.

Seiect the FLASH softkey twice, or hang up the ferminating telset,select
FLASH once and press the TRANSFER KEY to continue to the next function.
The 230A display will again show:

*13 SEND CODE EXIT

The 930A is ready to transfer the call again. When you are ready 1o receive
another test call, simply put the 930A on-hock using the hook switch on the
930A front panel. The display will again show:

5-300

www.valuetronics.com



WAIT FOR CALL PCM1 911 TEST EXIT

Using the techniques described above, you may receive calls from either
originating telset, transfer calls to either terminating telset or to the PCM2
T1 span at the 930A, test standard and anonymous ANI spilis and test call
transfer to an 800 number.

By switching the bantam jacks between PCM1{ and PCM2 on the 930A, you
may route £911 calls to your second test span and route transferred to the
first test span (or to the terminating telsets). The procedure is the same.

To test your switch’s ability to automatically retry unanswered E911 calls,
place the call from your originating telset to the 830A, but do not put the
930A hookswitch in the off-hook position when you see the incoming ANI
digits. After a fimeout, the switch should drop the call, seize anocther
channel on the PCM T1 span and try again. The 930A will detect the call
dropping off and respond to a new seizure on any channel on PCM1 by
providing & wink and capturing the ANI spill.
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.56 DS-0 BIT ERROR RATE TESTING (BERT) WITH THE 930A
(MENU OPTION 56)

If you have purchased Option 930A-22 for your 930A, you will find that Menu
Option 56: DS-0 BIT ERROR RATE (BER) has been enabled. This feature
enables you to test at the 56 KBps or 84 KBps rates. It does not test
individual sub-rates such as 8.6 KBps. However, once you have tested the DS-
0 path and found nothing wrong, the probiem must be from the Office Channel
Unit (OCU) or Channel Service Unit (CSU) back toward the terminal equipment.
This means swapping out the suspected OCU plug-in or CSU/DSU or hauling
out the Protocol Analyzer anyway so why add steps to the test The purpose
of the DS-0 BERT in the 930A is to help you quickly sectionalize the probiem.
if you can point the finger at the devices connected to the DS-0 path and
away from the transmission facility itself then this has been accomplished.

The DS-0 BERT is used with the 930A in PCM TRUNK TYPE. The
Terminate mode or Drop and Insert mode can be selected. The following
sections outline test cord connections, BER testing in various situations,
how to send Loop Up and Down codes and how 1o change ihe test parameters
if you have to.

The 930A itself can throw a loopback on a particular channel. This loopback
can be for analog signals such as tones or it can be for digital patierns. This
is discussed later on in this section.
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5-56.1 HOW TO SET UP THE 830A FOR DS-0 BER TESTING

When you want to do a DS-0 BER test using the 830A, you first have to set
the Trunk Type up to PCM and then select the correct mode (Terminate or
D&Ii). A brief reminder of the test cord connections and trunk settings is
diagramed below.

To Terminate a T-1 span and run a DS-0 BER Test on a channel:

T-1 C8U D4 CH.
BANK

T-1 SPAN T-1 SPAN 56 KBps

g
.

m - o

Lol B
Ll i w

o
c
U

930A PCM TRUNK SETTINGS:

4 1 N\
[o BIT ERRS\ PCM1  CH#7 MENUJ
MODE: TERMINATE

O 0 0 O CLOCK: EXTERNAL.

HAPEDANGCE: 100 OHMS
IN QUTIN QUT | cpame: Da

0 020 | LiNE CODE: AM!
= POM J SEQUENCE: Da/D4
SUPV: NORMAL

DSC BERT TEST CONFIGURATION
FIGURE 5-20

930A

in the above example the 930A has been connected at the Equipment side of
the customers T-1 Channel Service Unit (CSU). The iesting is toward the D4
Channel Bank. There is an Office Channel Unit (OCU) dataport plugged into
time slot 7 or channel 7 on the bank. The 56 KBps output frem the OCU is fed
o a combination Channel Service Unit/Data Service Unit (DSU) which
interfaces to the Data Terminal Equipment (DTE)., To test the path, you would
successively loop back the devices on the path and run a BER test uniil errors
were found. Start by looping the OCL, then the 56 KBps CS8U, then the DSU.

A diagram of the 930A connected for Drop and Insert testing is provided on
the following page.
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T-1 SPAN

MON

Da CH,
BANK

T-1 SPAN

56 KBps

MON

Ry T-1 SPAN

Ve
[0 BIT

ERRS

S
PCM1 CH#7 MENU )

930A

0000

PCM
IN OUT IN QUF

D10 02(')]

Once you have set the 930A correctly and connected the test cords, you can
test in either direction on any channel you wish without disturbing the other

930A PCM TRUNK SETTINGS:

MODE: MON1&2 O D&l
CLOCK: EXTERMAL
IMPEDANCE: 100 OHMS
FRAME: D4

LINE CODE: AMI
SEQUENCE: D3/D4
SUPV: NORMAL

DSO BERT DROP AND INSERT

FIGURE 5-21

23 channels on the T-1 span.
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After connecting the 930A io the span under test, the rest of the procedure
consists of getting to the DS-0 BERT menu and running the tests. The
following steps outline the set-up and test procedures.

Option
: o Menu

Press the OPTION MENU § function key.

Use the UP/DOWN arrow keys to

get to Menu Option 56: DS-0 BIT ERROR RATE.

OPTION NUMBER : 56 DS-0 BIT ERARCR RATE

Enter Menu Optien 58 by pressing any of the softkeys under the display and
the main selection menu will be displayed. You can also enter the number 58
from the keypad and then press the ENT (Enter) key.

SELECT. SET-UP TEST HISTORY EXIT

You must determine if you require a NX56 (56K), NX64 (64K) Clear Channel or
DDS 56(56K) and what the test pafiern is e 2047 and whether the test
should be continuous or not. Press SETUP. The following screen s
displayed:
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PS¢ MODE: ' 56KB 64KB DS 56 MORE

Select the 586KB bution or press MORE. The following scresn is displayed:

PATTERN: 2047 CONTINUQUS TEST EXIT

The DEFAULT pattern here is 2047 pseudo-random sequence, The test will
run continuously. You can choose other patterns by pressing softkey 1 to
scroll through the various choices. The following patterns are available:

o114 (2047 bits)

2.1 (511 bits)

1.7 {a 1 and 7 zeros)

USER (user inputs any 8 bit pattern}

To input a USER pattern, select USER by pressing Softkey 1 untii USER
appears and then press Softkey 4 under EXIT. You can then enter any 8 bit
pattern of 1's and 0's you wish. The patitern will be continuously repesated
when you begin testing. Press Softkey 4 under MORE to return to the main
menu Press 2047. Pressing SK2 or SK3 will scroll through the various

durations of test including 15 Minute, 1 hour or 24 hours. Leave
CONTINUQUS on screen by not pressing. Select EXIT. The following screen
is displayed:

5-306

www.valuetronics.com



SELECT. SETUP TEST HISTORY EXIT

Press TEST. This will start the test. The following screen is displayed:

0 BIT ERRS PCM1 CH#7 MENU

Ideally, you would achieve sync and there would be no bit errors on the main
dispiay. To test the integrity of the connection you might force some errors
over the channel under test to see if they get counted properly. You press
Softkey 4 under MENU and the display would show:

SELECT: LOOP-UP LOOP-DN SET-ERR EXIT

Press SET-ER 1o Inject an error so that Proper patitern SYNC can be verified.
The foliowing screen should be displayed:
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6 BIT ERRS INJ ERR [INJGERR EXIT

From this display you can count errors as well as inject them. PRESS SK2
iNJ ERR to inject a single error to the other end. if you press Softkey 4, you
exit back to the main display.

Pressing Softkey 3 under INJGERR allows you fo inject 6 bit errors at a
time.

5.56.2 DS0 BER TESTING REQUIREMENTS
if you set the 930A for AMI Line code and “Robbed BIt® Signalling, you can

set the DSO rate to 56KBPS pnily. i you select"CCIS” signalling for the
DS1, you can select the DSO rate to 64K Clear Channel

Warning: You cannot pass 64K DS0 BERT tesis without error unless
you adhere to the Clear Channel rule above.

5-56.3 POINT TO POINT DS0 BERT TESTING

If you are testing point o point over a T-1 span and simply wanted to
measure the bit error rate on one of the channels, you can use a 930A or
compatable BERT test set at each end of the span.

You can also force one of the 930As to throw a loopback on the DS-0 channel
under tesi. You can do this by first selecting Menu Option 57: DS-0
LOOPBACK and then selecting Digital Loopback. The channel you have
selected under the PCM Trunk Type will then be iooped back. The other 23
channels will remain as they were. DQ NOT USE the VF Loopback except for
analog tones. VF Loopback will not work with digital BER paiterns. You can
also access your selection from Menu Option 4:
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§.56.4 LOOPBACK BER TESTING ON 56 KBps DDS TRUNKS

Bit Error Testing on Dataphone Digital Service® (DDS) is in many ways easier
than point-to-point testing. This is because DDS equipment responds to
digital loop-up and loop-down commands. That means you can test from one
930A into the DS-0 channel and there is no need {o have another 930A at the
far end.

Again, the first step is to set up the 930A to either terminate the T-1 span
or for Drop and insert. You can connect the test cords at the DSX or at a T-1
CSU. The diagram below will serve as a discussion point.

T-1 CSU D4 CH.
BANK

T-1 SPAN T-1 SPAN

56 KBps

e
el

m—=0

O
C
U

owo
- W o

830A PCM TRUNK SETTINGS:

- ' N
(D BIT ERRS\& PCM1  CH#7 MENU J :
MODE: TERMINATE

O O O 0 CLOCK: EXTERNAL

IMPEDANCE: 100 OHMS
IN OUTIN OUT 1 ppame: pe
930A 10 020 | une cope: Aml
PCM_ / SEQUENCE: D3/D4
SUPV: NORMAL

LOOPBACK BER SETUP
FIGURE 5-23

In this case the equipmeni side of the T1 CSU is connected tc a D4 channel
bank which in turn feeds a 56 KBps OCU on Channel 7 to a CSU/DSU. Testing
woulid normally begin by looping the DSU back and running a BER test for 15
minutes or so with a number of different stress patterns. If errors are not
sncountered the trunk is probably good. |f errors are encountered then you
must successively loop back the equipment on the trunk to determine where
the problem is. if you loop back the 56 KBps CS8SU next, repeat the test
patterns and find no errors, then the DSU is bad. If the errors still persist,
then loop back the OCU. i you get errors then the OCU is bad. If you do not get
errors, then it is a safe bet that the CSU is bad or the line interface
connection to it is bad.
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A brief run down on how to perform loop-back testing with the S30A follows.
First, you begin with connecting the 930A to the T-1 span as previously
described. Then you select Menu Option 56. DS-0 BERT You enter the SET-UP
menu and select the stress patiern you wish to send or create your own from
the USER selection. At this point you return to the main menu by pressing the
OPTION MENU key cnce. The display should be:

SELECT: _ SET-UP TEST HISTORY EXIT

Next, press Softkey 2 under TEST and the main BER display will appear.

NO SYNC! PCMt CH#7 MENU

in this case we have NO SYNC because we have not yet looped back the far
end device. No pattern is being returned to sync on. To loop the far end device,
you press Softkey 4 under MENU and the following display appears.

LOOP UP: OCU - ALBE SEND EXIT
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The loop-back patterns which the 930A can send are:

OCU-ALB OCU Alternating Loopback
CSU-ALB C8U Aiternating Loopback
DSU-ALB DSU Alternating Loopback
DP DROP-LLB Dataport Drop-Latching Loopback
OCU-LLB OCU Latching Loopback
CSU-LLB CSU Latching Loopback
Kote: CSU Loopback cannot be performed if there are 56KB

repeaters connected in the tline.

Select the correct pattern for your application by pressing Softkey 1 or using
the UP/DOWN arrow keys., When the correct pattern is displayed, press
Softkey 3 under SEND and the pattern will be transmitted. The 930A will
respond with a screen:

ESTABLISHING LOOP

When the loopback is successful, the 930A display will show the main BER
display screen.

0 BIT ERRS PCM1 CH#7 MENU
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Note that the NGO SYNC indication has now been replaced by the Bit Errors
count. To test the integrity of the loop, you can send a single error to see if
it comes back. Press Softkey 4 under MENWU and go to the SET-ERR function,

SELECT. LOOP-UP LOOP-DN SET-ERR EXIT

Press Softkey 3 under SET-ERR and the display changes to:

0 BIT ERRS INJ ERR INJBERR  EXIT

At this point you can press Softkey 2 under INd ERR and a single error will
appear on the display if you have loop integrity.

You can change test patterns if you wish by re-entering the set-up menu.
Whatever you do, the 930A will resend the selected Iloopback code
automatically when you re-enter the TEST menu.

Swiiched 56KB BERT testing can be done. Setup T-1 and PCM DSO in TERM or
D&l as appropriate. Go Off Hook by raising the OFF-HOOK Switch. Go into
DIAL/RING and set-up the call in the appropriate signalling type, usually
OP. Then go intc Option 58 leaving the Off-Hook switch on and follow
standard procedure for a D80 BERT test. To drop the call at the end of the
test, Exit Option 56, then go ON-HOOK.
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5-87 PDS0 LOOPBACK (MENU OPTION 57)

The 930A can loop back the selected PCM channel in TERMINATE or Drop and
Insert modes. This is similar to a hard loopback in operation because no
codes are involved. You simply select Menu Option 57: DS-0 LOOPBACK.

OPTION NUMBER : 587 BS-0 LOOPBACK

Pressing any softkey will bring up the loopback selection display:

DIGITAL LOOPBACK VF LOOPBACK

The default is DIGITAL LOOPBACK., This is the type you must choose if
digital patterns are going to be looped back. That is, pseudoe-random patterns
such as the 511 or 2047 bit long paiterns. if tones {e.g., 1004 Hz) are being
sent toward you then you want to choose the VF LOOPBACK. Select DIGITAL
LOOPBACK by pressing Softkey 1 and the display will become:

DIGITAL LOOPBACK CH # 22 LOOP EXIT
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7o initiate a loopback press Softkey 3 under LOOP and a cursor will appear
over LOOP indicating that the selected channel has been looped back In this
example, Channel 22 has been looped back since it was the selected channel
in trunk type. To loop back a different channel you must return to the PCM
Trunk Type menu and change the channel there.

i you select VF LOOPBACK instead, the display is somewhat different:

VF GAIN : Cc dB CH # 22 LCOP EXIT

Here, you have the opportunity to insert gain or atienuation. The default is 0
dB but you can enter any number between +2 dB and -16 dB by pressing
Softkey 1 and then using the keypad to enter the desired value. The VF
Loophack also retains the companding algorithm which is suspended during a
digital loopback.

To initiate a VF Loopback, press Softkey 3 under LOOP just as you would for
a digital loopback.

Pressing Softkey 4 under EXIT will take down the foop and return the 930A
to its normal state. Note that only the selected channel is lcoped. The other
23 channels pass through unimpaired.
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5-85 SETTING THE 930A TC WORK ON GROUND START COIN
PHONE TRUNKS (MENU OPTION 65)

If you have cccasion to use the 930A on Coin Phone trunks you will socner or
later encounter Ground Start trunks. While the 930A does provide ordinary
Ground Start supervision under the TRUNK TYPE menu this is not sncugh when
dealing with coin phone circuits. Menu Option 65. GND-ST COIN PHONE was
added to the 930A to take care of this special case of Ground Start. You must
first set the 930A TRUNK TYPE to the appropriate Ground Start trunk
settings. Then do the following:

Menu

Press the GPTION MENU .0 Option ¢ nction key.

Use the UP/DOWN B arrow keys to

select Menu Option 65; GND-ST COIN PHGNE.

OPTION NUMBER: 65 GND-ST COIN PHONE

Press any sbﬂkey under the display to get to the main menu:
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GND-ST COIN PHONE YES NO

Press Softkey 2 under YES to place the 930A in the coin phone mode. The
930A functions and menu options continue o operate as usual.
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5-87 TPT BURST LENGTH (MENU OPTICN 87)

TRPT burst length allows the length of the TPT tone it sends when acting as a
Type 105 responder. This affects Option 25 FAR END RESPONDER. It also
affects Option 4: DIGIT RECEIVER. The length iz adjustable up to 255
seconds. This feature is used so that the 930A can be compatable with most
or all Near End Responders.

Select Option 87 and press ENTER. The following screen is displayed:

TPT BURST LENGTH 25 DEFAULT EXIT

Select either the default of 1.5 seconds or any length up o 255 secs using
the Keypad. Press EXIT when completed.
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5.88 POST TPT DELAY (MENU GPTION 88)

Post TPT delay allows pecification of the amount of time the 930A pauses
between deiecting Test progress tone (TPT) from a 105 responder and
sending command MF digits. This affects Option Menu 27: ROTL/RESPONDER.
It aiso affects Option Menu 2 and Option Menu 50 if the call sequence
specifies termination on a 105 line.

Press Option Menu 88 and press ENTER. The following screen is displayed:

POST TPT DELAY: 2.5 DEFAULT EXIT

Either press the default of 1.6 Seconds or determine the proper value and
enter using the Keypad. Press EXIT when completed.
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5-8¢ PRINTER HAND SHAKE (MENU OPTION 89)

Menu Option 89: PRINTER HANDSHAKE, allows you to seiect a form of
flow control when the 930A sends data to the printer. This allows the printer
to tell the 930A to stop sending when the printer's buffer is full or the
printer is off-line. The factory default setting for the 930A is no flow
control (handshake OFF), as it is not usually necessary.

If vour printer misses characters sent by the 830A, especially during
fong printouts such as digit analysis or T-1 BERT history, select a lower baud
rate or use Menu Option 89 to select a form of flow control

The 930A supporis DTR and XON/XOFF protocols. Press the OPTION MENU
function key and use the UP/DOWN arrow keys to get to Menu Option 89:
PRINTER HANDSHAKE. Press any softkey under the display to enier the
menu. You will see a display like the one shown:

HANDSHAKE : XON-XOFF DTR OFF

The factory default is OFF (no handshake). This allows the 930A to send to
any serial device, even if only pins 2, 3, and 7 are connected on the serial
cable. If this cheice is not highlighted already, you may select it by pressing
Softkey 4. Cold-booting the 830A will also restore this setting.

When DTR handshaking is selected, the 930A will send characters to the
printer only when it sees positive voltage on DTR (pin 20). If your printer is
off line, powered down, or has a full buffer, it will not provide this voltage
and the 930A will “hang” when attempting to print. This allows the printer
io “catch up’ by printing the contenis of its buffer while the 930A waits,
You will probably need to enable DTR handshaking on your printer by using &
DIP switch. The printers supplied by SAGE are shipped with DTR handshaking
enabled. Press Softkey 3 (under DTR) to enable DTR handshaking for the
930A.
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When XON-XOFF handshaking is enabled, the 930A will stop sending
characters to the printer when it receives the XOFF character (CNTRL-S)
from the printer. It will resume sending characters when it receives the XON
character (CNTRL-Q). XON-XOFF protocol is useful when communicating
over modems or other media which do not allow a separate hardware
handshake, such as the DTR line., Some printers support XON-XOFF
handshaking, as do most ferminals and modems. Some modems can be set 1o
convert DTR handshaking to XON-XOFF., To set the 930A to XON-XOFF
handshaking, press Scoftkey 2. |

When the 830A attempts to send characters and the handshake fails (there is
no voltage on DTR or an XOFF character was received without an XON), it
“hangs” until either the handshake succeeds or ten seconds have passed. if
ten seconds pass without a successful handshake, the 930A furns the
handshake OFF and proceeds normally. If a handshake fails because a printer
is turned off or left off line when the 930A needs to print, you wili need to
re-enable the handshake by using Menu Option 89 again. As long as the

- handshake is successful, the handshake protocol is stored in battery backed
RAM and will remain set.
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580 DSP MEMORY TEST (MENU OPTION ¢0}

This menu is more useful o SAGE than to the customer. It is used during our
manufacturing process. [t checks the health of the memory on the DSP board
in the 930A if you have purchased Option 930A-01. if you get sirange test
results in the digit receiver/analyzer even after a "Cold Boot," this would
be another place to check.

You get to this menu like you do the others.

Press the OPTION MENU . O Optlon 4 netion key.

Meanu

Use the UP/DOWN n o arrow keys to

select Menu Option 80: DSP MEMORY TEST

OPTION NUMBER : 90 DSP MEMORY TEST

When you enter this menu you will see the following display, if all is well:

TESTING DSP MEMORY - GOOD

If you do not get this display, then you should cali SAGE customer service at
(408)761-1000. Again, this menu only applies if you have Option
230A-01.
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5-91 WHERE TO FIND SOFTWARE VERSION (MENU OPTION 921)
You can turn the 930A off and then on again io determine the software level

you have in the unit. But this is usually inconvenient so you can now go to
Menu Option 91: SOFTWARE VERSION by doing the foliowing:

Press the OPTION MENU . O 2PHOR function key.

Use the UP/DOWN arrow keys to

select Menu Option 91: SOFTWARE VERSION.

CPTION NUMBER : o1 SOFTWARE VERSION

When you press any softkey under the display, you will see the version of
software you have in your 93CA.

SAGE INSTRUMENTS 930A ver, X.YZ

The operating system scoftware in the 930A is updated from time to time.
Upgrades to the current software version are free to the original owners for
life. You may call SAGE Customer Service from time 1o time to see if you
need to upgrade from your existing system. Usually this is not necessary
unless we have added something to the list of standard features that your
software does not have,
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5.2 HOW TC DO A SOFTWARE COLD-BOOT (MENU OPTION 82)

Rather than doing a full Hardware Cold-Boot such as you would do when you
change software in the 930A, you can do a Software Cold-Boot which is
useful in restoring the 930A fo its factory default settings. Someone else
may use your 930A from time to time and may set in parameters that will
affect your readings. This is a convenient way of starting from scratch so to
speak. The Software Cold-Boot does not affect the Remote Conirol
seitings (Menu Option 3).

~ Press the OPTION MENU .O pRtion function key.

Use the UP/DOWN arrow keys 1o

select Menu Option 92: SOFTWARE COLD-BOOT.

OPTION NUMBER : 82 SOFTWARE COLD-BOOT

WARNING! Once you press any softkey and enter this menu you wili
Cold-Boot the 930A. All memories will be erased and the faciory
defauits will be restored. The 930A will return to the 2-wire LOOP
START Trunk Type defauit. :

if you do not want to do this, then go to some other Menu Option and do not
enter the one above. Never enter this menu when the ©930A Iis
coennected to a circuit. -
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5-93 THE TEST DISPLAY (MENU OPTION 93)

This Menu Option is mainly used during manufacturing to test the display and
the LEDs by turning everything on.

To get out of this menu, if you have entered it, just press the OPTION
MENU key and you will get outside again.

5-94 HOW TO FIND OUT WHAT OPTIONS ARE INSTALLED
IN YOUR 930A (MENU OPTION 94)

Menu Option 94: LIST OPTIONS tells you what purchased options you have in
your 930A. You get to it by the following steps.

Press the OPTION MENU . O E’:t::" function key.

Use the UP/DOWN |

A arrow keys to

select Menu Option 94: LIST OPTIONS.

OPTION NUMBER : 94 LIST OPTIONS

Once you get to this menu, press any of the softkeys below the dispiay and
the 930A will show you a screen such as the one on the following page.

Remember: The purchased option numbers do not match the Menu Option
numbers. Refer to Table 5-1, on pages 5-3 and 5-4 in this section 322to
match the purchased option numbers with their locations under the Option
Menu Function kay.
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01 02 06 OF S8E 10 12 18 14 18 19 20 MORE

Pressing Softkey 4 (under MORE) wouid show the rest of the options such as:

22 24 256 20 32 33 35 EXIT

A 930A equipped with all these options could be said o be fully loaded. In
fact, most 930As are not equipped with all of the available options by their
owners. They are tailored to specific applications and once you have the
basic 930A vyou can option it to your specific test requirements. The
Switching groups usually order Options 930A-01, -07, -08E, -10C, -12 and -
25. The Special Services and Transmission people usually order Options
930A-06, -07, -09E, -10C, -18, -19, and -20, Network Technical Support
orders everything, including options we don't have. Facility Maintenance
usually orders Options 930A-08E, -10C, and -22 as a minimum. However, as
the distinction between Trunk and Facility testing blurs, we see the test
sets being more heavily optioned as the testing requirements of the modern
network change.
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5-95 HOW TO TEST DRY CIRCUITS WITH THE 930A
(MENU OPTION 95)

The 930A normally expects to see supervision on the trunks it is testing.
However, there are trunks that have no supervision on them. These are
usually dedicated lines found in special services point-to-point applications.
When you encounter these types of circuils you can place the 930A in a mode
that removes supervision.

Press the OPTION MENU .O ORtlon function key.

Use the UP/DOWN arrow keys to

select Menu Option 95: DRY CIRCUIT.

OPTION NUMBER : 98 DRY CIRCUIT

Press any softkey and the display will show:

DRY CIRCUIT YES NO

Press Softkey 2 under YES and the 930A will set the TRUNK TYPE to a Dry
Circuit. The display will change to that shown on the following page.
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DRY CIRCUIT BRIDGE SEND TR 4W 600

Press Softkey 4 {under 4W 600 above) to select 2-Wire or 4-Wire operation
and impedances of 150 ohms, 600 ohms, 800 ohms or 1200 ohms,

Press Softkey 2 under BRIDGE to select TERMINATE, or vice versa,

Once you have set the correct impedance and operating condition, you just
use the other functions (such as SEND TONE or MEASURE TONE) as you
would with any other TRUNK TYPE,

Pressing Softkey 1 in the display above will cause the 930A to exit from this

Trunk Type. You can re-enter this mode, or exit from it at any time, by
returning to Menu Option 95 and pressing Softkey 4 under NO.
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SECTION VI
REMOTE CONTROL OPERATION

6-1 INTRODUCTION

The Model 830A, equipped with Option 830A-10C, can be remotely controlied,
or may itself control a printer, through an R$-232C serial port located on the
rear panel. The connector is a standard female 25 pin miniature "D" type
connector. The mating male connectar should be an Amphenol type 206771-1
or equivalent. Refer to Figure 6-1 for the location of the serial port on the
rear panel.

The Model 930A has been designed 1o make operation under remote control as
much like manual conirol as possible. There are no op-codes to memorize,
Each front pansl key function can be activated by a single ASCII character (a
keystroke on the terminal or computer keyboard).

The Model 930A will work with most printers and terminals without
modification to cables or reconfiguration of pins. The Model 930A serial
interface is configured as Data Communication Equipment (DCE) and wants to
"see" Data Terminal Equipment (DTE) connected to it. Since it is emulating a
Modem (DCE), most terminals (DTE) and printers can be cabled directly to
the Model 930A remote port.

If a computer is being used to control the Model 930A, and it has the
capability of being either a DTE or a DCE, make sure that it is set to DTE
emulation before connecting it to the Model 930A. If the equipment cannot be
configured as DTE, then it will be necessary to swap pins 2 and 3 (Transmit
and Receive Data). This can be accomplished by using a special cable known
as a "NULL MODEM", or a breakout box. The pinouts for the Model 930A
connector are shown in Figure 6-2.

Option 930A-10C also provides Real Time Clock.

6-1

www.valuetronics.com



RS-232C CONNECTOR LOCATION
- FIGURE 6-1

DCD  DSRCTS RD

@OO?OQOOOOO@
e QUTPUTS
o wm owm (NPUTS
I l
Ri DTR
PIN 1 TODTE | TODCE | NAME FUNCTION
i G FRAME GROUND
2 e | TD TRANSMITTED DATA
3 D RD RECEIVED DATA
4 e | RIS REQUEST TO SEND
5 B — cTS CLEAR TO SEND
8 < DGR DATA SET READY
7 13 SIGNAL GROUND
8 i oCh DATA CARRIER DETECT
20 ~ffp- | DTR DATA TERMINAL READY
22 | il Ri RING INDICATOR

RS-232C CONNECTOR PINOUTS
FIGURE 6-2
The remaining 15 pins are not connected, Applying a voltage to pins 1 or
7 will cause damage to the 8930A. The pinouts shown in Figure 6-2

connect directly to a DTE (Terminal) or printer. For connection to a DCE, a
"NULL MODEM" connection, as previously described, must be used.

6-2

www.valuetronics.com



6-1.1 SELECTING THE REMOTE MODE

To select any of the remote modes, press the OPTION MENU key and use
the UP/DOWN arrow keys to go to Option Menu 3. The display wili appear as:

OPTION NUMBER: 03 REMOTE CONTROL

Press any softkey under the display to enter the option:

REMOTE MODE: OFF SET-UP EXIT

[f a Remote mode has already been selected, the current mode will be
displayed instead of the word "OFF". Pressing Softkey 2 (under OFF) pages
through the Remote Modes. The modes available with Option 830A-10C RS-
232C Remote are:

"OFF" wwemccnman Manual control

"TERMINAL" ----- Far use with dumb terminals
"COMPUTER" ~---- For use under computer control
"PRINTER"” »-w-=== Used to drive any serial printer

connected to the RS-232 serial port.

Other modes displayed are custom remote modes for a particular customer.
Selecting one of these modes will have no effect if they have not been
installed in the unit. Press Softkey 2 until the desired mode appears. Press
Softkey 4 (under EXIT) and the current mode will be initialized,

Make sure that the current mode is "OFF"” to operate the 830A in the manual
mode. Pressing Softkey 1, under the words "REMOTE MODE", puts the 930A
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into STANDBY MODE. Use STANDBY MODE to operate the 930A manually
without losing remote access capability. Press Softkey 1 again o disable
STANDBY MODE. When the correct remote mode has been selected (either
"TERMINAL", "COMPUTER" or "PRINTER"), the 930A's serial interface must
be set to match the equipment connected to it.

6-1.2 SETTING THE SERIAL INTERFACE FORMAT
Inside Menu Option 3 (REMOTE CONTROL), the main display appears as:

REMOTE MODE: TERMINAL SET-UP EXIT

Pressing Softkey 3 (under SET-UP) brings up the display shown below:

SELECT: BAUD RT PARITY BIT# EXIT

The SET-UP menu is used to adjust the baud rate, parity, and number of data
bits of the 930A's asynchronous RS-232C serial interface to maich the data
format of any Terminal, Computer, or Printer connected to the 930A. The
settings are retained in non-volatile memory and need not be changed unless
a new item of equipment is connected to the 930A. Pressing Softkey 4 (under
EXIT) exits the menu.

NOTE: The 930A is factory preset to a data format of 9600 baud, even parity,
7 data bits and 1 stop bit. The 930A returns to these defaults if a "Cold
Boot"” is performed. Otherwise, the 930A will retain any new settings you
enter, even when power is turned off, until they are changed.

The following step-by-step procedure illustrates the set-up of the data
format and is applicable to any of the modes.
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EXAMPLE:

Starting from the point at which the SET-UP menu is entered by pressing
Softkey 3, the main SELECT display appears as:

SELECT: BAUD RT PARITY BIT # EXIT

To change the BAUD RATE, press Softkey 1 (under BAUD RT). An example
display is shown below (the rate may differ):

SET BAUD RATE: 1200

In this example, a value of 1200 baud is shown. If you wanted to keep this
rate, you would press the ENT (Enter) key, or any softkey, to accept it. To
change the rate, use the keypad to enter the new value between 110 baud
and 9600 baud. Whenever possibie, use the 9600 baud rate to

minimize transmission lag.

To operate at 9600 baud, instead of the 1200 baud displayed, do the

following:
Press then then then

The display of the 930A changes to:

6-5

www.valuetronics.com



SET BAUD RATE: 9600

Press to enter the rate and return to the Set-Up Menu.

SELECT: BAUD RT PARITY BIT # EXIT

To change the PARITY, press Softkey 2 (under PARITY) to bring up the
following display:

PARITY: OFF EVEN GDD

A cursor appears over the current parity state (EVEN in this example).
Press Softkey 2 {under OFF) for No Parity
Press Softkey 3 (under EVEN) for Even Parity
Press Softkey 4 (under ODD) for Odd parity

Once you have pressed the softkey under your choice, the 930A will revert to
the SELECT menu.
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SELECT: BAUD RT PARITY BIT # EXIT

To change the DATA FORMAT, press Softkey 3 (under BIT #) and the
following display will appear:

=~
o0

BITS PER CHARACTER:

A cursor appears over the currently selected number of data bits {"7" in this
example).

The 930A supporis ASCII data formats of 7 or 8 bits length, and 1, 1-1/2 or
2 Stop bits. To change the currently selected data format,

Press Softkey 2 (under 7) to select 7 bit ASCIl code.
Press Softkey 4 (under 8) to select 8 bit ASClI code.

NOTE

"Highlighted" characters (those with a cursor above them in the 930A's
display) are sent with bit eight (MSB) set. Some printers and terminals treat
characters with bit eight (8) set as graphics characters. SAGE recommends
seven (7) data bit length for use with printers and terminais.

When the appropriate ASCII word length has been selected, the display wili
advance to read:
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-

STOP BITS: 1-1/2 2

A cursor appears over the currently selected number of stop bits {"1” in this
example).

Press Softkey 2 (under 1) to select 1 Stop bit.
Press Softkey 3 (under 1-1/2) to select 1-1/2 Stop bits.
Press Softkey 4 (under 2} to select 2 Stop bits.

One stop bit is the most common setting. The 930A will automatically return
to the SET-UP menu after the selection has been made.

6-2 USING THE 930A IN THE PRINTER MODE
6-2.1 INTRODUCTION

The Model 930A will work with most commonly available printers provided
that the following conditions are met. The printer must have an Asynchronous
RS8-232C serial input port, print both upper and lower case, be ASCII
compatible, and have a carriage width of at least 50 characters (preferably
80 characters). For optimum performance, the printer should accept input at
9600 baud, have at least a 2K buffer, and accept continuous feed paper. Sage
Instruments currently recommends the Okidata 182 with Super Speed Serial
Interface. You may obtain a printer from Sage by purchasing accessory
9400-0001-01 (80 Column Printer and Cable) if you are unable to obtain one
locally.

Care must be exercised when attempting to use printers which do not
have buffers. Such printers must be run at a speed at, or below, their print
speed multiplied by a factor of 10. That is, an unbuffered printer with a print
speed of 30 cps must be run at or below 300 baud, and an unbuffered 120 cps
printer would have to be run at, or below, 1200 baud. If your printer cannot
keep up with the 930A, switch to a lower baud rate or use one of the printer
flow control hand shakes described in section 5-3. Hard copy terminals, such
as Teletypes and DECwriters, may also be used as printers, but their low
speed tends to degrade 930A performance to an undesirable extent.
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While the 930A can be connected to most serial printers without
modification or special cables, experience has shown that printers vary

widely in terms of interface requirements. Some may require special cables
or an adaptor. Refer back to Figure 6-2 for the pinouts of the 930A serial
interface.

6-2.2 SETTING-UP THE PRINT FUNCTION

The procedure for setting up the 930A to work with a serial printer is
similar to the procedure for setting up any of the remote operating modes.
For this reason a brief review of the general set-up procedure foliows:

1) Turn on the 930A, set-up the correct Trunk Type and any test
functions desired. (Refer to Section 5).

2) Press the OPTION MENU key, page to Menu Option 3 (Remote
Control), and set the mode tc "OFF” (Refer to Section 6-1.1 as
necessary). Exit back to the main Option Menu by pressing Softkey
4 (under EXIT). This step prevenis inadvertent dumping of data to
the printer and filling up its buffer before you are ready to print.

3) Turn on the Printer and connect its cable to the 930A serial port.

4) Press the OPTION MENU key and enter Menu Option 3 by pressing
any softkey under the display.

5) Once inside Menu Option 3, press Softkey 3 (under SET-UP).

B) If the printer's data format is not known, it can be determined
from it's operating instructions. Set the 930A’s baud rate, parity,
character size and stop bits to match those cf the printer
(Refer to Section 5-1.2 as necessary).

7) Once the data format has been set correctly, and the 930A has
returned to the Remote Control menu, press Scoftkey 2 until
the display reads "PRINTER".

8) Exit from the Remote Control menu by pressing Softkey 4
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{under EXIT) and the Printer mode will be initialized.

At this point, you will be asked a series of questions by the 930A regarding
what parameters are to be printed out. These questions are:

PRINT ERRORS? YES NO

To print PCM errors, whenever they occur, press Softkey 3 (under YES),
otherwise press Softkey 4. In either case the 930A display will advance {0
the next question, which is:

PRINT RECEIVED RECORDS? YES NO

To print calls captured by the digit receiver, press Softkey 3 (under
YES). Press Softkey 4 if this printout is not wanted. If you answer YES, the
display advances to:

PRINT DIGIT ANALYSIS? YES NO
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To print the analysis of the received digits, press Softkey 3 (under
YES), otherwise, press Softkey 4.

The 930A display advances to the next question which is:

PRINT WINK TIMING? YES NO

To print the wink timing measurements, press Softkey 3, otherwise
press Softkey 4. When the questions have been answered, you may exit from
this Menu Option. The printer will begin to print whenever one of the
conditions occurs, or if the ENT (Enter) key on the 930A is pressed. Press the
ENT key to test your connection. If the output is garbled, adjust the baud
rate, parity, or number of bits. To suspend printing for any reason, without
taking the 930A out of the Printer mode, simply turn off the printer power.

NOTE: Taking the printer "Off-Line™ may not have the desired effect since
it's buffer may fill up with unwanted material which will be printed out
when the printer is placed back "On Line".
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6-2.3 PRINTER HAND SHAKE

iMenu Option 89: PRINTER HANDSHAKE, allows you to select a form of
tlow control when the 930A sends data to the printer. This allows the printer
to tell the 230A to stop sending when the printer’'s buffer is full or the
printer is off-line. The factory default setting for the 930A is no flow
control (handshake OFF), as it is not usually necessary.

if your printer misses characters sent by the 830A, especially during
long printouts such as digit analysis or T-1 BERT history, select a lower baud
rate or use Menu Option 89 to select a form of flow control.

The 930A supports DTR and XON/XOFF profocols. Press the OPTION MENU
function key and use the UP/DOWN arrow keys to get to Menu Option 89:
PRINTER HANDSHAKE. Press any softkey under the display to enter the
menu. You will see a display like the one shown on the following page.

HANDSHAKE : XON-XOFF DTR  OFF

The factory default is OFF (no handshake). This allows the 930A to send to
any serial device, even if only pins 2, 8, and 7 are connected on the serial
cable. If this choice is not highlighted already, you may select it by pressing
Softkey 4. Cold-booting the 930A will also restore this setting.

When DTR handshaking is selected, the $30A will send characters to the
printer only when it sees positive voltage on DTR (pin 20). If your printer is
off line, powered down, or has a full buffer, it will not provide this voltage
and the 930A will “hang” when attempting to print. This allows the printer
to “catch up” by printing the contents of its buffer while the 930A waits.
You will probably need to enable DTR handshaking on your printer by using a
DIP switch. The printers supplied by SAGE are shipped with DTR handshaking
enabled. Press Scftkey 3 {under DTR) to enable DTR handshaking for the
930A.
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When XON-¥OFF handshaking is enabled, the 930A will stop sending
characters to the printer when it receives the XOFF character (CNTRL-8)
from the printer. [t will resume sending characters when it receives the XON
character (CNTRL-Q). XON-XOFF protocol is useful when communicating
over modems or other media which do not allow a separate hardware
handshake, such as the DTR line. Some printers support XON-XOFF
handshaking, as do most terminals and modems. Some modems can be set o
convert DTR handshaking to XON-XOFF. To set the 930A to XON-XOFF
handshaking, press Softkey 2.

When the 930A attempts to send characters and the handshake fails (there is
no voltage on DTR or an XOFF character was received without an XON), it
“hangs” until either the handshake succeeds or ten seconds have passed. If
ten seconds pass without a successful handshake, the 830A fturns the
handshake OFF and proceeds normally. If a handshake falls because a printer
is turned off or left off line when the 930A needs to print, you will need to
re-enable the handshake by using Menu Option 89 again. As long as the

handshake is successful, the handshake protocol is stored in battery backed
RAM and will remain set.

6-2.4 PRINTER APPLICATIONS

You can obiain a hard-copy printout of the 930A display line by pressing the
ENTER key. This key rarely affects the display or operation of the 930A. The
printout will contain a time and date stamp.

Currently, four types of information can be set to print out spontanecusly
without a key press. These are : Errors, Received Digits, Digit Analysis and
Wink Timing. As more options become available this list will be expanded.
NOTE: The results of ROTL/Responder tests, frequency sweep and envelope
delay measurements will be printed out automatically as they occur, if the
930A is in PRINTER remote mode. The ¢30A will also print out
automatically when left in the SUPERVISION MONITOR mode (Menu Option
8) every 4 hours, or whenever its buffer is full.

If error reporting is selecied, all detected PCM errors will be time stamped
and printed cut as they occur. The 930A can be left to monitor a PCM channel
overnight and a full error audit will be available in the maorning. If received
record reporting is selected, received calls will be printed out whenever a
Digit Receiver sequence is completed, or whenever the originating end
abandons the call {goes On Hook) in mid-sequence. The number of calls,
frequency of inter-LATA vs. intra-LATA calls, the number of incomplete AN
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sequences, and abandoned calls can all be determined from the 930A’'s
reports. All reports inciude a time and date stamp. If Digit Analysis has also
been selected, the frequency and amplitude of each MF or DTMF tone is
displayed together with the Interdigit time, and any spurious tones as well.
Dial Pulse digits are analyzed in terms of % Break, Pulses per second and
Interdigit time.

if Wink Timing reporting is selected, wink timing information will be printed
out whenever a record sequence is complete, a call is abandoned, or a wink
fails. The 930A times supervision evenis such as winks when it SENDS
digits or when it receives digits in MONITOR mode. When the 8930A acts as a
terminating digit receiver, it provides the winks rather than timing them.
Wink timing printouts can show the time beiween line seizure and the first
wink, the length of all winks, the time between the end of a digit sequence
and a wink, and the time between call completion and answer supervision.
The 930A can monitor these parameters on all calls over a given PCM
channel, or analog trunk, completely unattended.

6-2.4 PRINTER REPORT FORMATS

This section provides report format details and exampies of 9830A printouts
for the various types of informaticn.

PCM ERROR REPORTS:

Description: The label "PCM1.,"” followed by one blank, the error detected
on PCM1 (if any), the label "PCM2:,” and the error detected on PCMZ2 (if any).
An error report is a 40 character string terminated by a line feed and
carriage return. The error report will have the following form:

PCM1: NOPCM! PCM2: NOPCM!
FRAMELQOSS FRAMELOSS
FRAMEERROR FRAMEERROR
SLIP SLIP
BIPOLAR VIO BIPOLAR VIO
REMOTEALARM REMOTEALARM
BLUE ALARM (ESF) BLUE ALARM (ESF)
CRCERROCR(ESF) CRCERROR(ESF)
>15ZEROS >15ZEROS
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RECEIVED RECORD REPORTS:

A report may consist of up to four received records. Each record is a string of
40 characters terminated by a line and feed carriage return. The final record
is followed by an additional carriage return and line feed. Each record takes
the form:

0123456789#*ABCD REC#N HOLD DTMF

Description: There is a 17 character record field, followed by the label
"REC#”, the record number (1-4), three blanks, the word "HOLD", three
blanks, and the tabel "MF”, "DTMF" or "DP". Dial Pulse records can be digits
frem O to 9. DTMF records can be all digits from 0 to 9 plus the characters
A" CB*. "C", D", ™", and "#". MF records may include, in addition, the
characters "KP", "ST", "STP", "ST2P", and "ST3P". There are no spaces between

characters and records containing less than 17 characters are preceded by
blanks.

WINK TIMING REPORTS:

Wink timing reports will include all completed or interrupted supervision
events from the last record sequence received. Each supervision event is sent
as three strings. Each string is terminated by a line feed and carriage return.
The first string takes the form:

EVENT #N

It is six characters in length and all supervision events (Winks, Off-Hooks,
and Delays) are preceded by this string. The second string takes the form:

W 01 W 02 03 W H NNNN MSEC GUARD
{any sequence) =16,000 MSEC
>60,000 MSEC

The record sequence is printed first and may be up to 17 characters long
(shorter sequences are preceded by blanks). The length of the Guard period in
milliseconds, or a time-out indicator, foliowed by the word "GUARD" is
printed out next. This string is 40 characters long. The third string takes the
form:

W 01T W 02 03 WH NNNN MSEC WINK (any sequence)
»200 MSEC OFF-HOOK
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FAILED DELAY

The record sequence is printed first, and may be up to 17 characters long
{shorter sequences will be preceded by blanks). Next, the length of the event
in milliseconds, or a time-out or failure indicator, followed by an event type
fabel is printed out. This string is also 40 characters long. The final
supervision event in the report is followed by an additional line feed and
carriage return.

NOTE: If more than one type of data is included in an output, the 930A will
print them out in the following order: Errors, Received Records and then Wink
Timing.

8-3 OPERATION IN THE TERMINAL MODE

The Model 930A currently supports the Televideo family of terminals (the
Televideo 910, 8104, 812, and 925), those terminals which can be set to
emuiate Televideo such as ADM, WYSE, and Hazeltine 10 name a few, and the
VT-100 family of terminais. The former are so-called "Dumb" terminals, as
distinguished from intelligent terminals, and are relatively inexpensive.

The VT-100 terminals are semi-intelligent types. The 930A supports not
only the VT-100 family, but also those terminals that emulate the VT-100.
Since the VT-100 is ANSI standard, any ANSI terminal can be used.

If you have a choice between Televideo and VT-100 emulation, choose
Televideo. It is faster and will allow you to use your terminal cursor keys to
control the 930A’s UP/DOWN and LEFT/RIGHT arrow keys.

Terminal emulation programs such as CROSSTALK® and PROCOMM® allow a

PC to operate the 930A in Terminal Mode. The SAGE STARMAGC® Macro-
language program aiso allows you to operate the 930A in Terminal mode.

The 930A does not currently support Teletypes or other "hard copy only"
terminals such as DECwriters, except in PRINTER remote mode (Refer to
Section 6-2 for details).

**CROSSTALK and PROCOMM are registered trademarks™*
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6-3.1 TERMINAL SET-UP

To use the Maodel 830A from a terminal, follow the standard set-up procedure
outlined in Section 6...-1.2 SETTING THE SERIAL INTERFACE FORMAT and
Section 6-2.2 SETTING-UP THE PRINT FUNCTION. The procedure for
setting up the data format of the 930A's serial port is identical for all
remote modes. The steps are: Set the 930A Remote Mode to OFF, connect the
terminal, set the 830A's baud rate, parity, character size, and stop bits to
match the terminal's data format. Set the 930A’'s Remote Mode to TERMINAL,
The 93CA display will appear as shown below:

REMOTE MODE: TERMINAL SET-UP EXIT

Press Softkey 4 {under EXIT). The 93QA display will present two choices of
terminal emulation as shown below:

TERMINAL TYPE: TVI-920 VT-100

A flashing cursor will appear over the previous Terminal emulation type used
(a TVI-820 in this example). Press Softkey 2 to use Televideo 920 (or similar
terminal), or Softkey 4 for DEC VT-100 terminal usage. The 930A display
will immediately return to the Menu Option display as shown on the following
page.
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OPTION NUMBER: 03 REMOTE CONTROL

The display which should appear on the Terminal's CRT wili be somewhat like
that shown in Figure 6-3 below.

------------------------------------------------

NORMAL LOOF TERM CONTACT 2W 900 o t  (Current Trunk Type)
[J] [ K] [ L] [ ; ] ORIG TERM

A) TRUNKTYPE

B) DIAL/RING

C) RETURNLOSS

D) SENDTONE

E) MEASTONE

F) MEASNOISE

G) OPTIONS

UPPERCASE 0O) GOOFFHOOK ?) HELP  CR)ENTER SP) CLEAR
Lowercase o0) GOONHOOK 8) STO R) RCL N) RCLNEXT

When sending digits:
Tosend: 0 1 2 7 8 9 - KP ST STP &ST2P 8T3P +/-

34586
Type: 01 23 456789 - * # a b C d

Y e Hb Wi e k. e e e S T S — bk s — — —— T — T . S S WAL S M LA S T S S A S M A A S N M LR AAAA Rila Wikl ARl il bbbk ekl il e e

TERMINAL CRT DISPLAY
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FIGURE 6-3

NOTE: The line marked "Current Trunk Type" will show the trunk type
currently selected in the 930A.

6-3.2 TERMINAL KEYS
The commands

Each key on the 930A's front panel is mapped to a key on your PC's keyboard.
Pressing a key on your PC has the effect of pressing the equivalent key on the
930A. Consequently, anything you can do with the 830A manually can also be
done remotely. All legal commands are listed on the screen, and all
measurements are returned immediately and updated continuously. There are
no opcodes to learn. Technicians familiar with the manual operation of the
930A will learn to operate it in terminal remote mode in a day or two at
most.

Front panel keys and their ASCH equivalents

ﬁ{ggx SAGE INSTRUMENTS 930A

h DIAL/
RING

S RETURN
P 0SS

(CURSOR KEYS)

! iiri%u% (1) (2) (3) (aJSTP
o (a) (8) (&) (b)smr
) Koo (7) (8) (9) (c )step

- opron (%) (0) () (4 +
KP ST

W c=NU

Type Uppercase "O" to go Off hook, lowercase "o" to go on hook.

The main function keys on the 930A (the black keys along the left edge of
the front panel) are mapped to the uppercase lefters "A" through "G". "A" is
the Trunk Type key, "B" is Dial/Ring, "C" is Return Loss, "D" is Send Tone, "E"
is Measure Tone, "F" is Measure Noise and "G" is the Option Menu key.
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Note: The 830A uses almost exclusively uppercase commands, so it is a good
idea to enable the CAPS LOCK on your PC. To send the lowercase "a”, "b", "¢" or
"d" with CAPS LOCK on, }Ust press either SHIFT key along with the letfter.

The cursor keys (the arrow keys below the 930A's display) are mapped to
the cursor keys on your PC. Be sure NUM LOCK is off, or your PC "cursor keys"
will act as number keys instead. You may also use Ctri-J for down, Ctri-K for
up, Ctri-H for left and Ciri-L for right, and leave NUM LOCK on. if you have the
enhanced AT keyboard (101 keys), you have a second set of cursor keys that
are unaffected by NumlLock.

The four unlabeled soft keys below the 930A's display are mapped to the
"Jt, UKY, LT and ;" keys on your PC. Touch typists will recognize these as the
"home" keys for the right hand. These four adjacent keys, left to right, map to
the four adjacent softkeys on the 930A, also left to right, as shown in the
iliustration on the preceding page. These softkeys generally select or change
the fields shown above them on the 930A's display.

The numeric keypad digits 0-9 map to the digits 0-9 on your PC's keyboard.
You may use a separate keypad, use the integrated keypad and NUM LOCK, or
use the digits 0-8 along the top of any PC's keyboard (If you use NUM LOCK
and the integrated keypad, you wili lose the use of your cursor keys while
NUM LOCK is on}. The KP/* key is mapped to your PC's asterisk (*) key. The
ST/# key is mapped to your PC's pound (#) key. The A/STP key is mapped to
lowercase "a". Similarly, the B/ST2P, C/ST3P and D/+/- keys are mapped to
lowercase "b", "¢" and "d".

The special function keys (the light gray keys in the center of the 930A
front panel) are mapped as follows: "S" is for Siore (STO), "R" is for Recall
(RCL), "N" is for Recall Next (RCL NXT)}, the Space Bar is for Clear (CLR), the
ENTER key is for Enter (ENT) and the Question Mark (?) is for Help {HELP).

The hook switch is mapped to the "O" key. Uppercase "O" tells the 930A to
go Off hook. Lowercase "o" tells the 930A to go on hook. The display abave the

word "ORIG" on the PC's screen should echo your command, showing uppercase
"O" when the 930A is Off hook and lowercase "o" when it is on hook.
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6-3.3 TERMINAL CRT DISPLAY

Most of the CRT is dedicated {o displaying a HELP screen. Only one line of the
CRT changes to indicate the status of the 930A. It is set off from the others
by a dotted line. 1t always echoes the display on the 930A front panel. In the
example of Figure 5-3 the line was:

-----------------------------------------------------------

NORMAL LOOP TERM CONTACT 2W 900 0 1

------------------------------------------------------------

The "[ J 1 [ K1 [ LT [ : 1 belowthe changing display line in
Figure 5-3 is meant to reflect the position of the four softkeys under the
930A front panel display. The equivalent keys on the terminal ( "J", "K", "L",
and ";" ) line up below the functions, just as Softkeys 1-4 do on the 930A. A
Softkeys function is indicated by the display above it. The entire display line,
using Figure 5-3 as an example, looks like:

-----------------------------------------------------------

NORMAL LOOP TERM CONTACT 2W 9800 o  t
[J1 [K] [L]1 [:;1 ORIG TERM

-----------------------------------------------------------

A portion of the display line has the words "ORIG” and "TERM” beneath it.

These fields show the condition of the 930A's supervision lamps. The
lowercase "o" and "{* in the display above indicate that both the originating
and terminating ends are "On Hook". An uppercase "O" or "T" indicates an "Off
Hook" condition at the originating or terminating end. A "-" in either location
means "no indication®, and generally signifies an incomplste or faulty circuit.
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6-3.4 TROUBLESHOOTING

SYMPTOM: Terminal CRT remains blank.
PROBABLECAUSE: Faulty or improper R3-232 cable connection.
APPROACH: Check cables, power to the terminal, and RS-232 pinouts.

SYMPTOM: Terminal prints gibberish.

PROBABLECAUSE: [ncorrect data format.

APPROACH: Turn terminal off. Set 930A Remote Mode to "OFF". Check
930A baud rate, parity, character size, and stop bits.
Check terminal DIP switches to be sure of it's data format.
Turn terminal on. Set the 930A remote mode to "TERMINAL"
and press Softkey 4 to "EXIT".

SYMPTOM: The 930A does not respond to terminal commands.

PROBABLECAUSE: Bad mechanical connection or CAPS LOCK not down.

APPROACH: For mechanical condition, check the cables and connectors
(broken pins), power, and RS-232 pinguts. For CAPS LLOCK
be sure that Uppercase commands are being sent when
intended. The 930A uses only a few lowercase commands
so the CAPS LOCK key on the terminal should generally be
down.

SYMPTOM: 930A responds to some commands but not others.
PROBABLECAUSE: Broken fead in RS-232 cable or wrong data format.
APPROACH: For data format, refer back to the "gibberish" symptom.
Be sure parity and number of bits are correct.
Test the RS-232 cable with an chmmeter or by replacing
with another cable.
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6-4 COMPUTER OPERATION

86-4.1 INTRODUCTION

The 830A can be operated under the control of any computer capable of
sending and receiving serial ASCIl characters over an RS-232 link. Each
character sent to the 930A is treated as a keystroke from the 930A's front
panel. A single ASCIl character has been selected 10 represent each key on
the front panel of the 930A. Sending the ASCIl character is the equivalent of
pressing the 930A key associated with it. For example, sending the Uppercase
ASCIll character "A" is the same as pressing the Trunk Type Function key.
Writing a program for the 930A is fjust like writing a program for a
programmable calculator. That is, do the operation manually and write down
the key sequence. Then transiate the key sequence into an ASCH string.
Sending the string causes the operation to be performed. Refer to Table 6-1
for ASCIHl to front panel conversions as well as HEX and Decimal equivaients.

It is strongly recommended that the Terminal mode be used when writing or
debugging programs intended for use in the Computer mode. Terminal mode is
fully interactive and comes with on-screen HELP **

There are a few ASCIl characters (H, s, m, W, X, Y and Z) that will cause the
830A to perform special functions that are only performed remotely. These
characters do not correspond ic any keys on the 930A front panel. Refer to
Tabie 6...-2 for details.

** To operate the 93CA in Terminal Mode from a
PC, use a terminal emulation program such as
CROSSTALK, PROCOMM, or STARMAC.
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TABLE 6-1
ASCil TO FRONT PANEL KEY CONVERSION N

ASCH 830A
CHARACTER FUNCTION HEX CODE DEGIMAL COBE
A Trunk Type 41 65
B Diak/Ring 42 66
C Return Loss 43 67
G Send Tone 44 68
E Measure Tone 45 69
F Measure Noise 46 70
G Option Menu 47 71
RETURN Enter ob 13
SPACE Clear 20 32
? Help 3F 63
S Store 53 83
R Recalt 52 g2
N Recalt Next 4E 78
d Change Sign {+/-} 64 100
- Pause {Left Arrow) 2D 45
Uppercase O Go Off Hook 4F 79
Lowercase 0 Go On Hook 6F 111
J Softkey 1 4A 74
K Softkey 2 48 75
L Softkey 3 aCc 76
; Softkey 4 3B 59
*H {Left Cursar) Left Arrow 08 8
"L {Right Cursor Right Arrow oc 12
K (Up Cursor) Up Arrow 0B 11
o Down Cursor) Down Arrow OA 10

TO SEND TYPE  HEX REC JOSEND TYPE HEX DEC

0 0 30 48 * * 2A 42
1 1 3 49 # # 23 35
2 2 32 50 A a 61 97
3 3 33 51 B b 62 o8
4 4 34 52 C ¢ 63 89
5 5 35 53 B d 64 100
6 6 36 54 KP * 2A 42
7 7 37 85 8T # 23 35
8 8 38 56 STP a 61 87
9 g 39 57 sT2P b 62 g8
ST3P c 63 g9
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TABLE 6-2
SPECIAL ASCH CHARACTERS FOR REMOTE CONTROL

CHARACTER FUNCTION HEX DEC

H Causes the 930A to send a copy of if's 48 72
terminal HELP screen (See Figure 5-3} to
the remote computer or terminal

m Causes 930A 1o send "Hang-Up" string to 10} 109
a Hayes compatible MODEM.

5 Places 930A in "Standby Mode”. 73 115

W Causes the 930A o report all pending PCM errors, 57 87
received records, wink timing information or
105 test results to the host computer. Information
is "pending” when an ALERT has been sent but no
REPORT has been requested.

X Interrupts the 830A and causes it to send an 58 88
immediate copy of it's curremt display line fo
the host computer This command is not buffered
and executed in turn. K is executed at once.

Y Causes the 930A to send a copy of it's 59 89
current display line to the host computer,
This command is buffered and execules afier
all previous commands have been completed.

Z Causes the 930A to send a copy of it's current 5A 90
display line afler it determines that a valid
measurement has been made. A series of
consecutive "Z" commands will cause the 9304
to send consecutive measurements to the host
computer.

NOTES: The X', *Y*", and "Z" commands all cause the 930A to send a copy of
it's display line to the host computer

The *X* command execules immediately and can be used 1o find the
current status of the 930A. This alfows “spot checking" progress
through a command sequence at any time.

The *¥Y" command tells the 930A to send a copy of it's display line
when i reaches a certain point in the command sequence. This can be
used to obtain a measurement or start a timer in the host

The *Z* command is like the "Y" command, except that successive
*Z" commands will each be delayed by one measurement period.
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6-4.2 SETTING-UP THE COMPUTER MODE

The set-up procedure for the Computer Mode of the 930A is the same .
as outlined in Sections 6-1.2 and 6-2.2. To review: set the 930A’'s Remote
Mode to OFF. Connect the computer to the 930A serial port. Use the SET-UP
meny to set the 930A’s baud rate, parity, character size, and stop bits. Set
the Remote Mode to COMPUTER and press EXIT. The 930A will ask the
following questions:

REPORT ERRORS? YES NO

Press Softkey 3 (under YES) to have the 930A alert the host computer when
it detects PCM errors. Press Softkey 4 if no alert for PCM errors is required.
The display will advance to the next question:

REPORT RECEIVED RECORDS? YES NO

Press Softkey 3 (under YES) to have the 930A alert the host computer upon
completion, or interruption, of a Digit Receiver sequence. Otherwise, press
Softkey 4. If you answer YES the 930A display automatically advances to the
next question.
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REPORT DIGIT ANALYSIS? YES NO

Press Softkey 3 (under YES) to have the 930A append an analysis of the
received digit amplitudes, frequencies, On and Off times, % Break, Rate and
interdigit Time to the report on received digits. Press Softkey 4 if the
analysis is not wanted. This screen does not appear if you answered NO to
the question: “REPORT RECEIVED RECORDS?".

REPORT WINK TIMING? YES NO

Press Softkey 3 (under YES) if the 930A is to alert the host computer when
it has Wink Timing information available. Otherwise, press Softkey 4.

The 930A display should then read:

READY

A prompt will be sent to the host computer to indicate that the 930A's
command buffer is empty and the 930A is awaiting instructions.
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6-4.3 INPUT TO THE 930A

Input to the 930A is in the form of "command strings". These are sirings of

ASCIlI characters that the 930A recognizes as commands. A command string

may be from 1 to 40 characters in length. The 930A has a 40 character input
buffer. Tables 6-1 and 6-2 contain summaries of these commands and
Section 5-3.2 describes them.

The 930A will echo each character back 1o the computer as it is received and
placed in the buffer. DO NOT SEND THE NEXT CHARACTER UNTIL THE
ECHO HAS BEEN RECEIVED. This is the 930A input proioco! (actually a
handshake). The 930A executes the commands in the order they are received,
with the exception of the "X” character, which executes immediately. When
all received commands have been executed, and the input buffer is empty, the
930A will signal the host computer with a *»" prompt.

The 930A will echo and ignore any characters it does not recognize as
commands. No error message is sent back.

6-4.4 OUTPUT FROM THE S830A
Qutput from the 930A consists of the following:
ECHOES --- The 930A echces all received characters to the host computer.

PROMPTS - When the 930A has executed all received commands, and its
command buffer is empty, it sends a prompt consisting of a
fine feed, carriage return, and a "s" character. The ASCH
sequence in Hexadecimal code is 0A 0D 3E. Some data sirings
include the "»" character, but the 0D 3E sequence is unique.

ALERTS -- Under certain circumstances, the 930A will send a "bell®
character {ASCll 07) to alert the host computer that it has
something to report. Any programs the user writes should
screen all 930A output carefully for this character. If the
Beep on Error feature (Menu Option 15) is turned "OFF", no
bell character will be sent.

DATA ---- When the 930A executes an X, Y, or Z command, it sends a copy
of it's current display line and supervision status. This is a 50
character line terminated by a line feed and carriage return.
Section 6-4.5 contains details of display line formats.
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REPORTS - If the 930A has sent the host computer an ALERT, it will
respond fo the "W" command with a report concerning what
caused the ALERT. This could be a PCM error, a completed
Receive Record sequence, Wink Timing information, 105
test results or some combination of the four. Sectien
6-2.4 contains further details of Report Formats. When
used as a Near End Responder (Menu Option 26), the 930A
will send an alert {Beli}) at the completion of each test.

6-4.5 DISPLAY LINE FORMATS

A Display Line is always 50 characters long, terminated by a carriage return
and line feed. The first 40 characters of a Display Line mirror the display on
the front panel of the 930A. The next 4 characiers are ASCII blanks. The
forty-fifth character shows criginating supervision. The next 4 characters
are ASCIHI blanks. The fiftieth character shows terminating end supervision.
Typical example displays of the computer's CRT are provided.

TYPICAL CRYT DISPLAYS:
MEASURE TONE:
NNNN Hz +NN.N dBm0 AVERAGE PCM1 0 T

a=ma OVER dBm RMS PCM2 o t
oo dB TiRt - -
~eww 4B TR - -

Description -- Seven leading blanks, followed by the frequency in Hertz or
four dashes, the label "Hz ", a signed level or the over or under indication
("OVER" or "----"}, the relative zero label, the "TAVERAGE" or "RMS" label,
and the signai source label.

MEASURE NOISE:

+NNN dBrn0 C-NOTCH PCM1 CHANNEL O T
dBrn 3K FLT PCM2 N-TO-G o i

di C-MSG T1R1 BAL - -
dB S/N TR
Description --- Three leading blanks, followed by a signed level

measurement, the relative zero label, the filter type, the signal source
label, and the type of measurement.

RETURN LOSS:
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4-WIRE:

+NNNdB SRL 1.0 NNNNHz +NN THL 4W 1200 O T

SRL Hi 4W 9800 o {
ERL 4w 600 - -
08C FCM1
PCM2
Description --- Two leading blanks, followed by a signed level

measurement and the labe!l "dB", the signal type, the frequency of the echo
suppress tone or the oscillator tone and the label "Hz", a signed trans-
hybrid loss level and the label “THL", and a trunk type label.

2-WIRE: ~- NORMAL:

+NNNdB SRL LO NNNNHz 2W 1200 O T
SRL HI 2W 800 o t
ERL 2W 600 - -
0sC 2W 150
Description --- Two leading blanks, followed by a signed level

measurement and the label "dB ", the signal type, the frequency of the echo
suppress tone or oscillator tone and the label "Hz", ten blanks, and a frunk
type label.

2-WIRE: -- TR TERM:

TR TERM AC SHORT 2W O T
AC OPEN o t
8900+2.16 - -
600+2.16

Description --- 9 leading blanks, followed by the label "TR TERM" and an
additional 8 blanks, a circuit descriptor label, and the "2W™" descriptor with
9 trailing blanks.
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in the previous examples of typical CRT displays, numbers were denoted by a
single "N" for each possible digit. The understanding was that this "N" was
showing location, rather than numerical value. In fact, each "N" could stand
for any number. If a decimal point were present, it was shown as a "." . Signed
numbers were shown being preceded by a "+" character. In practice, this could
be either a "+" or "".

Leading zeros will be printed as blanks and trailing zeros will be printed as
zeros. The digit to the left of the decimal point will always be printed, even
if it is a leading zera. The sign of the number will always be printed to the
left of the first non-blank digit.

For example, a number which was represented by "+NN.N" could be any of the
following in practice:

+99.9, -1.0, +0.0, 0.4, +74
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6-4.6 PROGRAMMERS NOTES
6-4.6.1 INITIALIZING THE S30A

Send the command string "AAA" when you first access the 930A remotely.
This ensures that you have exited from any tests or sub-menus the 930A may
nave been left in. You may use any of the Function key commands (A,B,C,D,E,F
or G), but three repetitions is the minimum necessary to_bring the 930A to a
known state before testing. By sending "AAA" you take the 930A to the Trunk
Type menu, no matter where it was previously. Sending "GGG"” would take the
930A to the Option Menu instead.

After this initial string has been sent, you should probably send a Trunk Type
initialization string, to ensure that the 930A is properly terminated or
bridged, looking at the correct signaling leads, etc. Use the HELP menu in
Trunk Type to accomplish this (see the following pages for details). Two
examples would be:

NORMAL LOOP TERM CONTACT 2W 900: "A?d;LKK"
E&M TYPE ! TERM SEND-E 4W 600: "A?L2JK;K;"

It is a good idea to append a lowercase "0" to your initialization string, to
ensure that the 930A is On-Hook.

To ensure that the 930A is in quiet termination (sending no tone), you should
send a Send Tone initialization string, such as "D7?;1004J1604." This sets the
frequency to 1004 Hz, the level to -16.0 dBm, and the output to OFF.

Note: in the example above, the numeric input for frequency and level were
terminated by the “J" character. Numeric input may be terminated by a
carriage return or any softkey (J, K, L or ;). Since the carriage return is
difficult to display, the "J" character has been used in all the examples
contained in this document,

You may now use the 930A 1o send or receive calls, send and measure tones
and other VF signals, and perform autoemated tests to remote test lines and
responders. The following section on HELP menus will get you started. There
are separate sections on placing multistage calls, using the digit
receiver/analyzer, and placing calls to remote test lines and responders.

If the 930As available to you do not all have the same software revision, or
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have different options installied, the tests available or the method of
performing such tests may vary. Sage Instrumenis will upgrade your
company's instruments to the current software revision at no charge. It wiil
make your task simpler if your company corders all 830As with the same set
of options. If this is not possible, make use of Menu Options 91 (Sottware
Version) and 94 (List Options) to determine the software revision and
installed options.

For the convenience of programmers the S30A can be commanded
remotely to dump its buffers and restore itself to the factory defaults, This
allows the programmer to write software starting at a known configuration
every time. Menu Option 92: SOFTWARE COLD-BOOT is used for this purpose.
Simply begin the program by getting to the Option Menu function, enter the
number 92, send a Return and then send a ‘K’. The sequence looks like:

“GGGoZIK”
This command does not affect the R8-232 remote port settings nor does it
affect the time/date settings. NOTE: A hardware cold-boot (described in

Section 3) will restore the RS-232 port settings to their factory default
values.
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6-4.6.2 USING THE HELP MENUS

Pressing the HELP key on the 830A brings up a series of menus for the user.
The menu presented will depend on the function the 930A is executing.
Transmitting the ASCH "?" character remotely has the same effect as
pressing the HELP key.

Many of the 930A's features are controlled using softkeys (the four uniabeled
keys directly beneath the display).

SAGE INSTRUMENTS 930A

soft

oft

These softkeys often take the place of thumbwheels or on/off toggles. The
current setting is usually displayed above the softkey (for example, in
MEASURE NOISE, the display over Softkey 2 shows either "C-NOTCH", “C-
MSG”, "3K FLAT", or "S/N"). If the display shows what you want, you do
nothing: the setting is already correct. Otherwise, press the softkey until the
display shows the setting you want.

This is fairly simple for you or |, but for a computer it presents probiems.
Just "looking” to see that the display shows the desired setting is a nuisance.
Going into a loop that presses the softkey, looks at the display, and repeats
until it's correct is a major annoyance.

Using the HELP menus allows the computer to avoid this procedure. When it
wants the C-Notch filter, the computer sends a short character string that
aiways selects C-Notch, regardless of the previous state.

Once you have used a HELP menu to put the 930A in a known state, it may be
more efficient to use the softkeys in the usual way. You would always use
the HELP menus when your program begins: this provides a simple and
foolproof initialization. After using a HELP menu once to put the 930A in a
known state, you may continue to use the HELP menus throughout your
program or pursue greater efficiency by using the softkeys. The difference is
typically only a few extra characters and a few hundred milliseconds, and the
choice is really a matter of programming style.
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The following section gives a brief overview of the HELP menus and includes
some sample command sirings.

THUNK TYPE (Analog circuits)

Trunk Type HelpType/Sense Direction Bridge/Term
Ohms 2W/4W

Trunk Type A =Trunk Type

Heip ? =Help

Type J =Loop K = Ground-Start L{1-5}J = E&M Type I-5
Sense* K = Normal ;= Reverse

Direction K =Battery ; = Contact K=8END-E ; = SEND-M
Bridge/Term K =Bridge = Terminaie

Ohms J=150 K = 600 L = 800 ;o= 1200
2W/AW K=2 Wire ;= 4 Wire

* (Loop and Gnd-Start only)

Examples:

E&M Type | TERM SEND-E  4W €00 "AZLIJKGKS"

E&M Type i TERM SEND-M  2W 900 "A?1l.24;;LK”
LOOPNORMAL TERM CONTACT 2W 200 "AZJK;:LK"

Toggle Bridge/Term K"

Toggle Direction "L
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DIAL/RING
Dial/Ring  Help  Pulsing Digits

Dial/Ring B =Dial/Ring

Help ? =Help
Pulsing K=Dial Pulse L=MF ;=DTMF
Digits Up to 17 digits

All pulsing types: 0-9, "-" for 1 sec. pause
DTMF: a,b,c,d,”,#
ME: *=KP, #=8T, a=8TP, b=ST2P, ¢c=8ST3P

if you are already Off-Hook, the digits will be sent immediately. If you are
On-Hook, the digits will be stored in BDIAL/RING. Go off hoock and send ASCHI
"K" to send stored digits.

Sending an ASCII blank " " clears any existing digits. Using the HELP key also
clears any previous digits.

Examples:

Go to DIAL/RING. Go off hook. Select DTMF. Dial (408) 761-1000:
"BO?;4087611000"

Go to DIAL/RING. Go on hook. Select MF. Store KP0O7ST to be dialed later:
"Bo?2L*0074#"

Go to DIAL/RING. Go off hook. Select Dial Puise. Pause 1 second and dial 9:
IFBO?K_QIU

Go to DIAL/RING. Go off hook and send the most recently entered digit
string:

N‘BOKIB
Go to DIAL/RING, clear any old digits, and dial "411" in the current pulse

mode:
"B 411%
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RETURN LOSS

4 Wire:
Return Loss Help Band Frequency Acknowledge Set THL

Return Loss C=Return Loss

Help? = Help

Band J=8SRL-LO K=8SRL-HI L =ERL ;=08C (sine wave)

Frequency nnnnd = freq. of nnnn Hz for echo suppress tone and/or sine
wave Return Loss

Acknowledge J,K,L or; acknowledges message

Set THL l. = Current measurement is THL  ;nnd = THL is -nn dB

2 Wire:
Return Loss Help Mode [Band Frequency] or [Termination]

Beturn Loss C =Return Loss
Heip? = Help
Mode K =Return Loss » = TR Termination

Return Loss:
Band J=8SRL-LO K=SRL-HI L=ERL ;=OSC (sinewave)
Frequency nnnnd = freq. of nnnn Hz for echo suppress tone and/or sine
wave :

TR Termination:
Termination: J=AC Short K=600 +2.14 F (=900 +2.14 F ;=ACOpen

Examplies:
4W:

Go to Return Loss. Select ERL, 2225 Hz Echo Suppress, no THL compensation:
“"C?L2225JJ0J"

Go to Return Loss. Select SRL-L.O, 2225 Hz Echo Suppress, measure THL:
"C?2J2225JJK"
2W:

Go to Return Loss. Select SRL-LO, 2225 Hz Echo Suppress tone:
“"C?KJ22254"

Go to Return Loss. Select 900 with 2.14 F quiet termination:
“C?L"
Ail types:

Send echo suppress tone: "K"
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SEND TONE
Send Tone Help Cutput Frequency Level

Send Tone D =Send Tone

Help ? =Help

Qutput K=0ON ;= OFF

Frequency nnnnd = frequency of nnnn Hz

l.evel nnnd = level of -nn.n dBm (for level of +nn.n dBm, send
"nnndJ™)

Examples:

Send 1004 Hz at 0.0 dBm "D7K1004J0J"

Send 1004 Hz at -16.0 dBm “"D?K1004J160J"
Send 2804 Hz at -13.0 dBm "D?K2804J1304"
Send 404 Hz at +3.2 dBm "D?2K0404432dJ”

Set freq. and level to 104 Hz at -10.0 dBm: do not send tone:
"D?2;0104J100J"

Toggle tone on/off D5
Set freq. to 1010 Hz "BJ1010J"
Set level to -16.0 dBm "DK160J™
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MEASURE TONE
Measure Tone Help Reference Mode*

Measure Tone E=Measure Tone

Help ? =Help

Reference K =Absoclute (dBm) | = Set 0 (dB relative to current level)
:annd = dBmO {dB relative to -nn.n dBm)

Mode* K =Average1 . = RMS?

* Software Rev. 3.17 and later
b Use Average {0 measure sine waves

2 Use RMS to measure the level of non-sinewave tones and
digital milliwatt

Examples:

Measure in dBm: "E?KK"

Make future measurements in dB relative to -16.0 dBm: “E?;160JK"
Make future measurements in dB relative to current measured level: "E?7LK"

Make RMS measurements in dBm:  "E?K;"
Toggle RMS/Average: "L"

Measure tone: "E" "Z" (Wait 1 sec. between sending "E" and "Z")
or "EZZ" (Disregard first measurement)

Note: If a tone has been selected in SEND TONE, and the output is ON, the
tone will also be sent in MEASURE TONE. To measure far-to-near tone on a
2-Wire circuit, be sure SEND TONE's output is set to "OFF",
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MEASURE NOISE

Measure Noise Help Filter Mode* Heference

Measure Noise F =Measure Noise

Help ? =Help
Filter J =3 KHz flat K = C-Message L = C-Notch ; = Signal/Naoise
Mode* T K =Balanced ; = Noise-to-ground

Reference T K =Absolute (dBrm) L = Set 0 (dB relative to current level)
nnndJ = dBrn0 (dB relative to nnn dBrn)

* Not available in PCM. In PCM, the 930A measures channel noise only.
T Not available when making signal/noise measurement.

Examples:
Measure balanced noise in dBrnC using the C-Notch filter: "F?LKK"
Measure signal/noise: "F25T

Measure noise-fo-ground relative to 80 dBrn using the 3 KHz flat filter:
"F24;090d4J"

Measure noise: "F" "2" (Wait 1 sec. between sending "F" and "Z")
or "FZZ" (Disregard first measurement)

Note: if a tone has been selected in SEND TONE, and the cutput is ON, the
tone will also be sent in MEASURE NOISE. To measure far-to-near noise on a
2-wire circuit, be sure SEND TONE's output is set to "OFF".
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6-4.6.3 WHEN DOES THE 930A SEND A BELL?

The 930A can be set to wait for or detect a variety of events. The 930A
sends the bell character to let the remote operator or computer program
know that such an event has occurred., Soms events are reported only if the
user selects them. Others are reported only if the 930A is performing a
certain function. You can select the events which will be reported from Menu
Option 34: SELECT REPORTS. This allows reporting to be turned ON or OFF for
PCM Errors, Received Calls, or Wink Timing. The bell is sent gnhly in Computer

Remote mode. The following lists the events and conditions for a beli to be

sent.

EVENT

PCM ERROR--An error on the T1 span
such as a siip, bipolar violation, remote
alarm, sic. has been datected.

INCOMING CALL COMPLETE--The 930A
has received a call.

WINK TIMING AVAILABLE--A call has
completed or abandoned, and a wink, off-
hook, delay dial event, dial-tone or credit
card “bong” was expected.

WINK FAILURE--An expecied wink, off-
hook, delay dial event, dialione or “bong”
failed to appear or was not recognizable,

SIGNALING BIT CHANGE--An A, B, C, or
D bit has ¢changed state on cne of the 24
PCM Channels.

RINGING OR LINE SEIZURE--The 930A
detects ringing or seizure and goes off-
hook.
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REPORTED WHEN S30A iN:

PCM Trunk Type.
REPORT PCM ERRORS selected.

Option Menu 4: Digit Receiver
REPORT RECEIVED RECORDS
selected.

Option Menu 2. Send Digit
Sequences

Option Menu 4. Digit Receiver
REPORT WINK TIMING selected.

Option Menu 2: Send Digit
Sequences

Option Menu 4: Digit Receiver

BPCM Trunk Type
Option Menu 20: 24 Bit Display

Option Menu 32: Dial-Up Testline
Option Menu 33: Dial-Up Sweep

REPORTED WHEN 930A IN:




IMPULSE or HIT--An Impuise, gain hit,
phase hit or dropout has cccurred.

CALL PROGRESS FAILURE--The 930A
detects Busy, Reorder, Dead Line or any -
other call progress failure when it
attempts to access a test line.

TEST DATA AVAILABLE--A test to a
far end test line has completed, or has a
screen full of results available. LOSS has
one screen of data (one bell}, GAIN
SLLOPE has three screens of data {one

bell each), etc.
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Option Menu 11: Impulse and Hits

Calling to a test {ine from:
Option Menu 2: Send Digit
Sequences

QOption Menu 26: ROTL/Responder -
Option Menu 27: ROTL '
interrogator

Option Menu 28: Transponder Test
Option Menu 29: Call 102 Line

Caliing to a test line from:
Option Menu 2: Send Digit
Sequences

Option Menu 26: ROTIL/Responder
Option Menu 27: ROTL
Interrogaior

Option Menu 28: Transponder Test
Option Menu 29: Call 102 Line
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