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I. INTRODUCTION

1058 {dB) RELATIWE.TOD 1080 Hz

This Instruction Manual describes the operation of the Ameritec
Model AMS Wideband Transmission Test Set,
The Model AMS is microprocessor based test instrument used to
measure transmission Impairments on 2 and 4 wire telephone lines
] in accordance with IEEE Standard 743-1984 {Bell Standard 41009).
. An export verslion complying with CCITT recommendations is alsc
‘\\\\\\ avajilable and is designated Model AMSE.
N ' The instrument contains measurement circuitry able to measure:
\ Level ) {-865 to +10 &Bm)
\ Fregueancy {20 Hz to 110 kHz)
Noise {16 to 100 dBrn)
\\\ R Noise with Tohe {16 tw 100 dBrn)
Signal to Nolise-Ratic (10 to 50 dB)
¥ Noise to Ground (40 to 130 dBrn)
\\ Impulse Noise (3 level)
2 & 4 Wire Return Loss
P/AR
The instrument also contains a separate full function signal
generator able to generate the test tones normally used with the
above testis,
FREGUENRCY {Hz)
The instrument contains 4 impedance selections ver line, separate
BC hoid circuits, pulse, MF, and DIMF signaling, buiit-in speaker
Fraquency Deeign Loss monitor and taik microphone.
{Kz) {dB} Ref to 1008 Hz
Optional features include R$232 remote control port, batteries for
500 0.0 cordliess portable operaticen and rack mounting kit for permanent
HIO) 0.1 installations,
2600 0.8
3000 3.0 II. INSTALLATION
4009 6.2 .
5000 9.k A, UNPACKING
6000 12.3 .
7000 14.5 The unit was thoroughly tested and carefully packed before
8060 17.1 shipment and was in good condition when turnsd over to the
G000 149.1 caryier [or shipment.
10,060 21.0 - : i
Upon receipt, thorcughly inspect the outside of the shipping
container for damage and if damage is noted, immediately
3 KHz flat Weighting Characteristic contact the carrier. The name of the carrier will be noted
. on the packing slip which is attached to the outside of the
Figure 5 shipping container.

Open the contalner carefully and compare the contents with
the packing slip.

Note any damage or shortages. Notily the carrier in the
event of damage. Notify Ameritec in the event of shortage.
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Save the shipping container for future use in the event that
the unit may be returned to the factory.

POWER

The AMS5 is powered from commercial 115 VAC or 230 VAC 50/60
Hz power. A rear panel selector switch allows user selection
af 115 VAC or 230 VAC.

A detachable 3 wire powey cord is furnished which mates with
a rear pauel mounted CCE standard V type connector. A rear
panel mounied fuse rated at i/2 A is provided.

The Model AMS is eguipped with a non volatile memory. Loss
wi puwer will cause cperation of the unit to cease. However,
any front panel configurations previcusly stored in menory
will not be lust.

OPTIONAL BATTERY PAK

The Model AMS mav be egquipped with an optional internal
battery pack to allow full cordless (no commercial power)
operation.

The power pack cohsists of {wo sealed lead acid batteries
and associated charging circuitry., The batteries, when fuily
charyed, wiil puwer the unit for approximately & -~ 12 hours.

A iow battery indicator is provided in the form of blinking
devimal points in the fropt panel diswpiay, Blinking decimsl
points indicate approximately one hour of remaining battery
vperalion before recharging is required,

The unit may be operated whllie the batteries are recharging.
Recharging will automatically oceur whepever the unit is
plugged lInto cuommercial AC power, regardless of whether the
unit is on or off. Charging wiil be accomplished faster when
the unit power switch is "OFF."

INPUT CONNECTIONS

Connecticon of the 2 vr 4 wire telephone line to be tested nay
be made to f{rynt panel or to the rear panel of the unit.

The front panel ventalns a dusl bantum {miniature} telephone
line jack which will accept twe (173" diameter ® 761" long
phous pluys spaced .312" apart. The telephone pair {(T&R or
A& wires) are onhected to the tip and ring of each plug.
The sieeve connection 0f the plug is used only in noise to
ground {KTG) measurements. The left jack is normalliy used
for connection of the TR {transmit) or send pair of a 4 wire
circuit or the single palr of a 2 wire gircuit. The right
jack is npoermally used for connection of the RX (receive} pailr
0f & 4 wire circuit.

{d8)

RESPONSE

+10

-10

-28

~50

20

40 60 80 100 200 400 600 8§00 1K

FREGUENCY {Hz)

2K

4K 6K 8K 10K 20K

Freq [Hz) Response {d8}
31.5 -29.5
$3.9 -23.8
100 ~1%,8

200 ~13.8
400 - 7.8
800 - 1.9
1000 4

2000 + 5.6
31580 + 8.0
4000 +14.5
5000 +11.7
5300 +12,2
7100 +12.0
8800 +11.4
8008 +10.1

19000 - B.1

12500 Q

14000 - 5.3

16090 ~11.7

26000 ~22.2

31500 52,7

S0UNE WEIGHTEDR CHARACTERISFIC
COTTT J.16
FIGURE &4
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eSS
Sed 7201684 The rear panel contains a barrier terminal strip composed of
5 screw terminals, These terminals are connected in parallsl
with the front panel jacks and may be alternately used in
100 00 0 ave S0 800 Hoo 7% K ek .Gk BK M lieu of the front panel jacks., Connecticns are from lefl to
- right T&R {Transmit), T&R RX (receive} and signal ground.

E. R$5232 (REMOTE CONTROL) PORT

-5
N Connection to the optional RS5232 port and its operation are
described in Section V of this Manual.
-0
TIT. CONTROLS AND INDICATORS
. ? A, FRONT PANEL LAYOUT (see Figure i)

The AM5 front paenel is a surface approximately 3" high by 8¢
wide. It contains all of the switches and LED's for control-
ling the urit and displaving lts operational status,

1,088 a8 RLLATIVE TO 1000 Ky

All unit conditions are simultaneously displayed and the sta-
5 tus ¢f the unit can be determined by a glance. It is not
necessary tc step threough a menu nor decode unusual indica-
tors to determine unit status.

20

All push button switches are discrete switches, not membrane
type, and offer good visual, tactile and audible feedback.
All indicators are LED's and should never need replacement,

Control of the unit is accowplished by activation of push

FRECUENGY (Hz) buttons arranged around the edge of an X Y matrix of LED's.
Frequency (¢£Ex31tﬁ;% " There are 5 push buttons along the left edge of the front
LAder B panel which allow selection of horizontal rows of operating

100 28.3 categories (LINE, SEND, MEASURE, IMPULSE NOISE and SIGNALING
200 17.3 [MF, DP, TTI).
w00 e There are 16 push butions alonyg the bottom edge of the frent
<00 ?g panei which correspond to vertical columns and allow selec-
ﬁg 4.7 tion of function within the category,
700 ) 3.2
8C0 2.0
4066 1.8
1000 0 Ref .
1508 ~3.2
2000 4.8
2500 -5.6
3060 -6.G
5000 -5.5
5000 ~5.5
5000 bk
7600 ~-5.8
8600 ~4.,8
040 -1.5
10,080 8.5
{KOTE 2}
PROGRAX WEIBHTING CHARACTERISTIC
Figure &4 3
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FRONT PANEL LAYOUT AMS

FRONT PANEYL, LAYOUT AMSE

REAR PANEL LAYOUT

FIGURE 1

(dg}

RESPOLSE
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-20

-3

48

~50

‘-.‘_\
/ \
4”’ My
(
/
56 80 a0 103 200 a0 00 600 B0 80% 1GOD 150¢ 2060 0T G0
FREGUENGY (Hz)
Freq {Kz) Response {4B)

50 -63.4

140 -4£1.0

150 -29.8

200 -21.9

300 ~i0.6

A0 - 8.3

530 - L5

40 2.5

B0 8.0
1000 + LG
1200 8.0
1500 - 11
2000 - 3.2
2500 ~ .2

PROPHOKETRIC
COErY

FIGURE 34
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"Line® Category

"Ling" refers to the 2 or 4 wire telephone line connected to
the AMS for test,

150 CQHM, 600 OHM, 900 GHM, 1200 0HM {(color coded green):
refers te the source impedance of the internal signal
generator which is connected to the ifransmit {send}
pair. There is one exception:

(i} When the signal generator is In CGPEN, it is not
connected to the line,

OFF HE, on hk (green}: OFF HOOK places a DG path across TaR
of the transmit {send) pair egulvalent to a 200 chm
nolding coil. On hook removes the path.

150 OHM, 600 OHM, 900 CHM, 1200 OHM (hiuve): Refers to the
termination impedance applied acress T&R of the recelve
palr when in the terminate (not BRIDGED) mode. in
BRIDGE the lmpedance selection affecis measure levels.

OFF HEK, on hk (blue): OFF HOOK pliaces a DC path across the
T&R of the receive pair eguivalent to a 200 chm holding
coil.  On hook removes the path,

BRDG, Terminate (blue): BRIDGE causes the measure circuitry
to be high impedance bridged (50K ohm) across the T&R
of the receive pair. Terminate (not bridged) causes the
receive line to be tepminated by the Iimpedance selecied
by the 150 ohm, 800 chm, 900 ohm, 1200 chm switches. In
2W mode the measure circuitry is always in a high imped-
ance state., The line termination ls provided by the
signal generator (send) impedance,

2W: Causes the transmit pair t¢ be connected to both the
signal generator {send)} and the measure {(receive) cir-
cuits.

4W: Causes the transmit pair to be connected directly to the
signal generater and the recelive pair to be connectsad
directly to the measure circuils,

REV: Causes the transmit and receive connections to be rever-
sed,

A simplified block diagram of the line circuits is illus-
trated in Figure 8.

"Send" category

Send refevs to the signal generator condition spplied to the
transmit pair of the line under test.




IEEE
Btd 743-1984

EN QT {guiet) Causes the signal generator to zend no EREQUENCY THz)
signal. The transmit pair is simply termi- ’
rated in the selected impedance, st Joee “a08
- 0.5 an Lo 2
b, 1004 HZ Causes the signal generator to apply a 1004 ‘°““%2§@% . gﬁ?gzz
Hz tone to the transmit pair. The level ) ; 3f . %
may be varled from -5GdBm to +10dBu. ‘/// /22 E\\_ /n\\x
) 400 262 11m 1706
c. VAR (variable) HZ Causes the signal generator to apply a tone

to the transmil palr at whatever freguency

was last set up for this mode. The level

may be varied from ~50dBm to +10dBm. The B RELATIVE LOSS (5
frequency may be varied from 20 Hz to 110

kHz .

d. SLOPE (AME; Causes the signal generator to apply a §
second tone of 1004 Hz followed by 8 second
tones of 2604 Hz and 404 Hz and the
seguence will then rebeat, The level may
be varied from -50 dBm to +10 dBm.

J

ir

di. SLOPE (AMSE) Causes the signal generator to appiy a 5 140 4R

second tone of 1004 followed by 5 second
tones of 2004, 3004 and 304 Hz and the
sequence will then repeat. The level mav
be varied from -5% dBm to +10 &Bm.

vs008 F
ms/ \m:s

32, SLOPE - BWERP Causes the signal generator to sweep
Secondary Mode repeatedly in  accordance with parameters
previovusly sel iato the A, B, © ang b

menory locations where:

A = low freguency {kHz)

B = high frequency (kHz)

C = freguency step size (kHz} 1010 Hz Notch Fitter
U = dwell time at each step {Sec}

This mode is entered by depressing "SLOPE"
britton twice. {Associated LED will biink.}
{See Section F. 4 for parameter settings.)
The level may be varied from —-50 dBm to +10
dBm .,

e, P/AR Causes the signal generalor to generate 16 &

specific freguencies simultaneously in ac-
cordance with Bell 41009 specification.
This test tone is used in connection with
the P/AR (peak YU average ratio) measure-
ment. The compusite level may be set be-
tween -40 dBm and O dBm.

I. ERL, $EL LO and These test tones are shaped white noise
SRY HI ‘ signals used in connection with the "return Figure 2
loss" measurement mode to measure "echo
return ioss,” "singing return loss LG," and
"singing return loss HI." The level may be

set between -10 dBm and -2 dBnm.
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I1f existing low threshold setting is acceptable, depress
"ENTER" {(to exit "LO THLD™). If new low threshold value
is desired, enter desired value by direct numeric entry
or by using up/down buttons. Depress "ENTER" to enter
new value and to exrit L0 THLD,"

Select desired "DELTA DB.”

Depress "START" to begin study {(start LED will bLlink
while study is in progress).

While study is in progress, the number of counts in the
TR0, Mid & HIY registers as well as elapsed study Linme
may be observed., Depression of "NOISE" button wiil allow
observation of received noise level as well as study
time remaining.

IMPULSE NOISE WITE TONE MEASUREMERT

Set "SEND" for "1004 HZ.TV

Gelecl "MEASY and selecit "NOICH NOISE® and select desired
filter "C-Msg, PGM, 3 kidz, 15 kHz or 350 k" {AM5); "Psho,
Sound Witd, Sound Unwtd, Flat 3250, Flat 2300 (AMSE),

Select "IMP NOIZ" and confirm that "HOLD TONE" indicator
is on indicating receipt of 1004 Hz hold tane.

A1) other steps are same as impulse nvlse measyrsment

duescribed above,

.

n.

i.

3.

OPEN

LVL SET

FREQ BET

SF BKIP

Similar to QT {(guiet) mode but causes iha
signal generator to be totally disconnected
from the transmit line s0 that the transmit
line is not terminated by the generator
impedance,

Level set allows the signal level of the
test tone selscted above to he set to the
desired level. Once selected, a green LED
will come on and whlle this green LED is on
the level may be stepped up or down in 1 48
steps using the UP ARROW or DOWN ARROW
butions or the level may be directly en-
tered using the numeric buttons followed by
depression of the "enter” button. LVL SET
also snables the STO and RCL buttons to be
used to store or recall one of ten user
settable levels by pushing STO or RCL fol-
lowed by a number 9-9.

The last level selected for the signal
generator will apply if the "send" sslec-
tion is changed to & new tone selecition,
except that the generator will not generate
a tone jeval outside that allowed for a
particular tone. For sxample: IT the
operator attempts to select a send Jevel of
9 dBm for "ERL.Y the unit will send -2 dBm
as this Is the value closest to that selec-
ted and is still within the allowable send
iimit for this tone.

Fregquency Set is used to set the frequency
which will be sent by the "VAR HZ" mode.

Once selected, a green LED wiil come on and
while the green LED is on the freguency may
be stepped up or down in 100 Hz steps using
UP ARROW or DOWN ARROW buttons or the fre-
gquency may be directly entered using the
anumeric buttons followed by depression of
the "snter” button. FREQ SET also ghables
the STO and RCL bulttons 1o be used io store
or recall one of ten user settable freguen-
cies by pushing STO or RCL folliowed by a
number 0-9%.

Hote that the fregquency is displaved {and
wust be entered) in units of kHaz. For
example: 1004 Hz is entered as 1.004 kHz.

SF SKIP is an ON/OFF toggle used in gonneg-
tion with the VAR HZ mode. With SF SKIP on
{LED on) the VAR HZ mods can pot be wvaried
into the frequency band 2450 Hz through




k.

al.

2750 Hz (2130 to 2430 Hz for AMSE)., With
SKF SKIP off the VAR HZ mode 1s fully vari-
able. SF SKIP (on) is used to avoid send-
ing of tones in the "signaling freguency"
band to avoid knocking down a long distance
dialed clrcuit.

TALK TALK connects a front panel located micro-—
phone to the transmit line in lieu cof the
internal signal generator, This aliows the
operator to talk to a testing partner at
the distant end of the line under test.
The talk function will work on wet or dry
{no DC voltage) 2 or 4 wire lines. Two
modes are avallable. "Fush to talk” and
"full duplex.® Full duplex in 2 wire mode
employs a hybrid to provide hands free
“speaker phone" operation.

2713 HZ This control is a momentary action button
{Labeled "AUX which witen depressed causes the send tone
TONE” on to be overridden and a 27i3 Hz tone sent in
AMBE) its stead. This controel is used to acti-

vate W.E. Model 829 loopback devices which
may be employved on 4 wire iines.

"Measuare" Category
Measure appiies to the detectors and filters which are ap-
plied to the receive line under test to measure and display

various parameters.

LVL/FREQUENCY :
Wide Band

Causes an autc ranging amplifier, average
detector and frequency counter to be con-
nected to the receive pair. The detected
average voltage will be converted to dBm by
the microprocessor based upon the impedance
selected for the receive line and will be
displayed in the lelt hand nameric dlisplay
in units of dBm. The freguency will be
displayed in the right hand numeric display
in units of kHz., 1In this measurement mode,
a 120 kHz lo pass is emploeyed.

LVL/FREGQUENCY : As above, but employs a 15 kHz lo pass
Narrow Band filter. This mode entered by depressing
(Secondary Mede) LVL/¥FREQ bution twice. {Associated LED

wil: blink.}

The followling descriptlons cover the wvarious noise
measurements, with various filters, which can be performed by
the AMS. Noise measurements are wmade in the AMS5 using an RMS
detector. The AMSE allows either a RMS or peak detector
(secondary mode} to be used.

P/AR MEASUREMERTS

1. Set "SEND" for "PAR."

2. Set "MEAS" for "PAR" {display will indicate received P/AR
value in units of P/AR and also received level of PAR
test signal in dBm).

2 WIRE RETURN LOSS MEASUREMENTS

1. Set "SEND" for ERL, SRL LO or SRIL HI" as desired.

2. Set "MEAS" for "RET LOSS" {display will indicate return
loss in dBm).

4 WIRE RETURN LOSS MEASUREMENTS
i. Set "SENDY for "ERL, SRL LO or SRL HI™ as desired.

2. Loop distant end of 4 wire circuit under test while
maintaining propéer termination impedance.

3, Set "MEAS" for "RET LOSS" and note 4B reading {loop
around less will result In a positive dB reading; loop
around gain will result in a negative reading).

4. Select "TLP SET" and direct numeric enter the return loss
value obtained in Step 3. Depress ENTER to enter value
and exit "TLP SET."

5., Restere the distant end of the 4 wire circuit and.note
return loss reading.

IMPULSE NOISE MEASUREMENTS
1. Set "SEND" for "QT" {guiet).
2. Select "MEAS" and select "NOISE" and select deslired

filter "C-Msg, PGM, 3 kHz, 16 kHz or 50 k" (AMS); "Psho,
sound Wtd, Scund Unwitd, Flat 3250, Flat 2300 (AMBE).

3. Select "IMP NOIZ."

4, Select "RUN TIME" (display will indicate the current run
time in minutes).

5. If existing run time setting is acceptable, depress
"ENTER" (to exit "RUN TIME"). If new run time value is
desired, enter desired value by direct numeric entry or
by using up/down buttons. Depress "ENTER™ to enter new
value and to exit "RUN TIME."

6. Select "LO THLD" {display will indicate the current low
threshold in d4Brn (AMS) or dBm (AMSE)).
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Set "MEASY fox "NOISE" (display will indicate measured
RMS nnoise in 4Brn (AMS) or 4B: (AMSE})., Depress "NGISE"
again to select Quasi~Peak detector {AMBE, NOISE indica-
tor blinks).

Select desired filer "C-Msg, PGM, 3 k¥z, 15 kHz or 50 k"
(AM5); "Psho, Scund Witd, Sound Unwtd, Flat 32586, Flat
2300 {AMSBE).

Depress and hold "60 HZIY button to reduce effects of
50/60 Hz noise,

BOTCH NOISE MEASUREMENTS (Noise With Tone}

1.

2.

o

Set YSEND? for "1004 HZT.

Set "MEAS" for "NOTCH NOISE"™ (display will indicate
measured RMS noise in dBrn (AMS) or dBm {AMSE) and fre-
guency of received {1004 Hz} holding tone in kHz). De~
press "NOTCH NOISE" a second time to select Quasi-Peak
detector (AMSE, NOTCH NOISE biinks).

Select desired fllter "C~Msg, PGM, 3 kHz, 15 kHz or 50 k"
{AMSBY: "Pshoe, Sound Wid, Scund Unwid, Flat 325G, Flat
2300 (AMSE; .

Verify that "HOLD TONE” indicaior is on {(measdrement is
atherwise invalid).

Depress and hold "60 HZ" button to reduce eifect of 50/60

‘Hz nolse on measurement,

NOISE TO GROUND MEASUREMENT

i.

2.

4.

Set “SEND" for "QT" (guieil}.

Zel "MEAS® for "NTG" {display will indicate measured RMS

noise to ground in dB8rn {AMB) or dBm (AMBE}). Depress
TNTG" a second time to select Quasi-Peak delecior (AMSE,
HTG blinks).

Select desired filter "C-Msy, PGM, 3 kHz, 15 kHz or 50 k"
{AMS): "Psho, Sound Wtd, Sound Unwtd, Flat 3250, Fiat
2300 (AMBE) .

See H. above.

SIGNAL TO NOISE RATIO MEASUREMENT

fdentical to NOTCH NOISE measurement except sel "MEASY
for "S/N" {display will indicate S/N ratio in dB and
freguency of received (1004 Hz) holding tone 1in kHz).
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NOISE: Sometimes referred to as idle channel noise
measurement as it measures the noise,
through a selected filter, on a theoreti-
cally "guiet” line. Results are displiayed
in the left hand display in units of 4Brn
(AMS) or dBm (AMSBE}.

NOTCH NCISE: Sometimes referred to as noise with tone
measurement as it measures the nolise,
through a selected filter, on a line which
has a 1004 Hz tone. This tone is removed
in the measuring circuit through a 1010 H=z
"motch®" filter {(see Figure 2) and the
residual noise jis measured, Resuils are
displayed in the left hand display in units
of dBrn {AM5} or dBm (AMSE), while at the
same time the right hand display indicates
the freguency of the 1004 Hz tone.

Note: Irn order for the notch nolse
measurement to be valid, the "holding tone!
indicator LED must be on indicating that
the 1004 Hz tone is present at the proper
frequency and level.

NTG {Noise to 6ad): Is measured by internally commoning
the tip and ring wires of the receive line
{within the AM5) and measaring the nolse,
through a selected filter, with refersnce
te ground. Results are displaved in the
left hand display in dBrn (AMS) or 4Bm
{AMBE) .

3/N {Signal to Noise Ratio): This measurement is similar to
the notch noise measurement except ithat
both the 1004 Hz test tone signal level is
measured as well as the residual noise
after the 1004 Hz tone is notched ocut., The
resulting ratio of signal to noise 1s
calculated by the microprocessor and
expressed in 4B and is displayed in the
left hand displav. The right hand display
indicates the freguency of the 1004 E=z
fone, The "HOLD TONE" indicator must alsc
pe on for this measurement to be valld.

NOISE FILTERS:

A variety of filters are avallable for use in making the
hoise measurements described above, In the AMS5 unit these
filters compliy with IEEE STD 743-1984 (formerly Bell 41009)
specification. These are shown on the front panel as slight-
ly smaller rectangle labels, These include:

C MSG {C Message) A bandpass {illter




PGM (Program). .

3 RHZ

i5 KHZ

50 K (50 K Bit)

60 HZ

{See Figure 3)

A bandpass filter
{See Figure 4)

A low pass filter (3d4dB down @ 3kHz,
i2dB/octave rolloff
{See Flgura 5}

A low pass filter (3dB down @& ib
kHz, 12 dB/octave rolloff
{See Figure 5}

A combination low pass and high pass
filter
{See Figure 6}

A high pass filter designed for
temporary lInsertion to gliminate
fregquencies 680 Hz or lower.

In the AMSE unit the avallable filters comply with appropri-
ate CCITT recommendations. These include:

PSHO
{Psophometric)

WTD {Sound
welghted)

UNWTD ({Sound
not weighted)

3 KHZ

2 KHZ

A tand pass filter CGCITT P.53
See Figure 33

A lo pass, hi pass
filter CCITT J.186
See Figure 44

A lo pass, hi pass .
filter CCITT J.18

. See Figure 54

A bandpass filter CCITT 0.7:%
See Figure 64

A bandpass filter CCITT 0.71
See Figure TA

Any one of the above filters (except 80 Hz} may be associated
with any one of the noise measurements for a given test. The
60 Hz filter may be temporasrily added to the measurement as

desired,

P/AR: Gauses the receive Iine te be connecited Lo
detectors which simultaneously detect the
peak and average value of the P/AR Test
waveform. The resultant ratio is dispiayed
as a value from 0 to 120 P/AR units with
100 equal to a perfect P/AR reading .{no
degradation of the P/AR waveform. The
left hand display indicates the RMS level
of the received P/AR waveform in dBm.

VIII.

A.

MEASUREMENTS QUICK REFERENCT LIST

ABSOLUTE LEVEL OR FREQUENCY MEASUREMENTS

1. Set "SEND" for "1004 HZ" or PVAR H2Z" {display will
indicate send level in dBm and frequency in kHz}.

2. If "WAR HZ" is selected, use "FREQ SET" to select desired
freguency in kHz.

3, Use "LVL SET" to select desired send level in dBm.

4. Set "MEAS" for "LVL/FREQ" (display will iIndicate measursd
{received] level in dBm and frequency in kHz).

Variations

a. For narrow band LVL/FREQ measurements (using 186 kHz low
pass filter}, depress PLVL/FREQ" a second tinme
{associated LED blinks).

b. To eliminate BO/60 Hz components from measupement, press
and hold "60 HZ" button.

RELATIVE LEVEL MEASUREMENTS (3 Point Gain Slope or Frequency
Response)

i. S[et P"SEND" for YSLOPE" if wmaking 3 point gain slope
measurements, or

1a. Set "SEND" for "SLOPE SWEEP" (slope~secondary moaode sé-
lected by second depression of "SLOPE® button} if making
frequency response measurements.

2. If "SLOPE SWEEP" selected, set sweep parameters (3 sacond
dwell recommended to allow measuremenis Lo stablize).
Store A& = low frequency
Store B = high freguency
Store € = freguency step size
Store D = dwell time

3. Select “SF SKIP" 1f desired.

4. Set "MEAS" for "LVL/FREQ" (display will indicated
neasured [received] level in dBm and freguency in HzZ.

5. When deslired REF freguency is displayed {usually 1004 Hz}
depress "REL SET" to zero the level reading so that all
subseguent level readings are in dB REL {relative to the
level at 1004 Hz).

NOISE MEASUREMENTS (Idle Channel Noise)

1. Set "SEND" for "QT" (guiet).
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VIiI.

WARRANTY

Ameritec Corporation warrants that its electronic instrument
products are manufactured to the highest commercial standards
and are free of any defecis in material or workmanship. For
a periocd of one year from shipment, Ameritec will repair
without charge to the original pruchaser any unit wirich upon
inspection by Ameritec proves to be defective. This warranty
is the sole warranty offered by Ameritec and iIs in lieu of
all other warranties express or implied and all other
obligations or liabllities inciuding claims of consequential
damnage .

SERVICE POLICY

I the event of malfunction, call or wrlile the Ameritec
factory and oblain a return authorizatiop number. Return thie
unit to Ameritec freight prepaid with a note enclosed llst-
iayg:

* Return authorizaticn number
# Return shipment address

* Name and telephone number of person
familiiar with the problem

* Brief description of problem

The unit will be repaired and returned freight prepaid for
enits in warranty and freight coliect fur out~uf-warranty
units.

AMERITEC CORFPORATION
800 E. Arrow Highway
Couvina, CA 91722 USA
TEL. 8$i8-915-5441
TELEX: 754958
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RET LOSS

{Return Loss):

Causes the itransmitted test tone
level {ERL, SRL LC, SRL HI, or sing wave)
t¢ be compared with the measured level on
the receive line with the resultant differ-
ences displaved on the left hand display in
dB, Either 2 wire or 4 wire return loss
mneasurements may be made. In 2 wire mode
the test waveforwm is transmitted on the
send pair of the internal 4 wire to 2 wire
hybrid. At the same time the RMS detector
is connected to the receive pair of the
hybrid and the difference in sent level
versus received level is displayed in dB.

In 4 wire mode the internal hybrid is not
used and the test waveform and RMS detector
are connected respectively, directly to the
4 wire send and receive pairs. On 4 wire
circuits an offset adjustment called TLP
{(Tranpsmission Level Point) lis subtracted
from the reading to compensate for gain o
loss in the 4 wire circuit under test.

SET TLP (Transmission Level Peoint): Allows an offseil factor

to be introduced to the return loss
received signal when making return lcss
measurements on 4 wire circults. This
affset factor is used to combensate for the
loss or gain which may be present in the 4
wire circuit, The TLP factor may he set
from ~99.2 dB to +99.9 4B and is subtracted
from the return loss reading obtained on
the 4 wire circuit in & locpback condition.
For this reason, 4 wire return loss
measurements are a 2 step process:

Step i While sending ERL, SRL LO or SRL
BI and with TLP set for =ero (00.0
dB), loop the 4 wire cirgcuit at
the distant hybrid point {maintain
proper termination) and measure
return loss. The return loss
reading will indicate in dB the
amount of loss (+dB reading) or
gain {(-dB reading) on the circuit.
This step is fgr the purpose of
measuring the loss of the path and
is in preparaticon to making an
actiaal return loss measurement.

Step 2 Set TLP to egual return loss read-
ing obtained in Step 1 (be siure to
enter TLP valude in 4B with the
same sign as obtained in Step 1),
unlocp the 4 wire circuit, restore
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i.

its normal termination, and note
the new return loss reading.

SET TLP also enables the 3TO and RGL
buttons to be used to store or recall ope
of ten user settable TLP's by pushing STO
or RCL followed by a number 0 -~ 9.

REL SET (Relative Set On, Off): A3l level and noise measure—
ments are normally expressed as abgclute
values of dBm or dBrn. Depression of the
relative set button will cause the absolute
value display of dBm or dBrn in the left
hand display to be zerved. Once "set" all
subsequent readings will be relative to the
zeroed reading, and will be displayed in
anits of dB.

DAMP (On, Off): The front panel display is normally updated
4 times each second. DAMP on will cause
the display update rate to be slowed to 2
updates per second and is useful in
captoring eratic readings.

IMP NOIZ {Impulse Noise) Category

Impulse Noise is a measurement of the number of test signal
amplitude transients (noise pulses) which exceed 3 preset
thresholds over a preset time interval.

The first {lowest} of the 3 level thresholds is normally
entered directly in dBrn. The 2nd {middle} and 3rd thighest)
thresholds are established by selecting a delta of 2, 3, 4 ar
6 dB. For example, a low threshold of -50 dBrn and & delta
of 3 dB would result in level thresholds of ~50 dBrn {low), -
653 édBrn {mid} and -56 dBrn (hi}.

A run time (in minutes) is selected and the test is started,
The test is normally run with a 1 kHz test tone and notch
noise and C message (or psophometric) receive filters. fle-
pression of the IMP NOIZ button will cause the measure cate-
gory to default to notch nolse and C MSG (or psophometric)
unless some other noise mode or filter is first selected.

RUN TIME Allows the operator to set the time
interval, in minutes, during which impulses
will be counted. Depression of the RUN
TIME bulton will cause an associated green
LED to come onh and the right hand display
to indicate the time in minutes. While the
green LED is on, the operator may enter,
via the numeric buttons, the number of
minutes desired from 000.1 to 998.9, or the
UP ARROW or DOWN ARROW buttons may be used
to step the time up or down in I minute

iz

PARITY 0dd, even, none switch selectable

FUNCTICHNS 811 functions and settings of set may be
repotely controlled. All measurements
may be taken remotely.

AUXILIARY PORT:

TYPE RS232, ASCII

BAUD RATE Same as selected for remote control port.
CONNECTION 9 pin female, D-minlature type

PARITY Same as selected for remote_control port,

STORE/RECALI, FUKCTIONS:
user defined

10
10
10
1o
10
1o
10

user
uger
user
user
usear
user
{pius

defingd
defined
defined
defined
defined
defined

complete unit setups
frequencias

levels

TLP's

impulse timers
impulse thresholds
telephone numbers

lagt number redialed)

Specifications may be changed without notice.
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GERERAL

INPUT:

DC BLOCKIRNG:

BALANCE :

RETURW LOSS:

SIGNALING:

MONTTOR/TALK:

POWER:

WEIGHT ¢

DIMENSIONS:
OPERATING
TEMPERATURE:

STORAGE
TEMPERATURE :

LINE CONNECTIONS:

2 or 4 wire transmission line. Separate
150, $00, 900 or 1200 ohm selectable
terminate impedances or high impedance (50
X-ohm} bridge. Separate DC helid clircuits.

200 vDC

»90 dB, 50 Hv - 120 He; decreasing 6 4dB
per cctave above 120 Hz

»30 4B
{>15 dB, 20 Hz - 400 Hxz using 150 ohm}

Fulse, DTMF {touch tone) or MF {multi-
freguency} from full 18 button keypad

Built in speaker monitor and microphone

with 2/4 wire hvbrid for hands free’

speaker phope coperation

115 VAC or 230 VAL 50760 Hz @ 20 VA.
Internal rechargeable batiery (sealed
isad/acig) optional. Battery charge life
approximately 5 hours. Low battery
warning at 1 hour remalining.

Net Shipping
Baslic Unit 5 1b. .8 1b.
With Battery OGplion 10 lb. 13 1b.
Partable 8.3" W 3,5" Hx 12,1 D
Ravk Mt. 18.0" W ok 3.5" H x 12.1" D

O to 50 deg. Celsius

~40 to 75 degy. Celslus

Pual miniature phone jack* 173" dia.on
.312" centers {front panel) and screw
terminal strip {rear panel)

* Mates with ADC PJIJTE%7 or Switcheraft
Tr253.

REMOGTE CONTROL FPORT:

TYPE

BAUD HATE

CONNECTION

R3232, ASCII

300, 1200, 2400, 9600 baud swilch select-
able

25 pin male, D-miniature type
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L

steps. An entry of 0 {zero) will cause the
study time interval to be continvous.

Run time also enables the STO and RCL
buttons to be used to store or recall one
of ten user seltable times by pushing 370
or RCL followed by a number & — 9.

LO THLD {Threshold): Allows the operator to set the value of

DELTA 2d4B

DELTA 34B

DELTA 44B

DELTA 648

START

the lowest level threshold. Depression of
this key will cause an associated green LED
to come on, While the LED is on, the low
level threshold may be directly entered as
a numeric value from 30 dBrn to 100 dBrn
(-60 to +10 dBm) in .1 dB resolution or the
or buttons may be used to step the low
threshold ap or down to the desired value
in 3} 4B steps. Once the desired value is
Fisplayed, it may be entered by depression
of the ENTER button., L0 THLD also enables
the STO and RCL buttons to be used to store
or recall one of ten user settable thres-
holds by pushing STO or RCL followed by a
number 0 - 9.

Causes the mid and hi leve] thresholds to
be established in increments of 3 dB above
that selected for the low threshold.

Causes the mid and hi level thresholds to
pe establlshed in increments of 3 48 above
that selected for the l¢ threshold.

Causes the mid and hi Jevel thresholds to
be established in increments of 4 dB above
that selected for the lo threshold.

Causes the mid and hi level thresholds to
be established in increments of & dB above
that selected for the lo thresholid.

Depression of the start button will cause
the Lo, Mid ang HI impulse counters Lo be
resat to zero and will cause the previously
selected rvun time to begln while the
counters accumulate iwmpulses which excesd
the previously selected Lo, Mid and Hi
threshelds. An associated red LED will
continue fo blink while the test is in
pProgress. The left hand display wiil
dispiay Lo, Mld or Hi counts or noise as
selected by the LO €T, MID CT, Hi CT or
NOISE buttons. The right hand display will
display a countdown of the run time in
minutes. If the run time has been set Lo
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zere {continuous), the right hand display
will count up, showing the elapsed time of
the study.

STCP Causes the study to stop. While stopped,
the Lo, Mid and Hi counters will retain the
counts accumulated since study start and
may be viewed in the left hand display.

LO ©T (Low Count) Displays value of lo counter in left
display and minutes elapsed into study in
right display.

MID CT {(Mid Count) Displays value of mid counter in left
display and minutes elapsed into study in
right display.

HY ©f {(Hi Gount) Displays value of hi counter in Jleft
display and minutes elapsed into study in
right display.

NOISE Displays received noise level in left
display and minutes remaining in study in
right display.

{SIGNALING} DP, TT, MF Category

Selection of any of the 3 avallable signaling methods, DP
(dial pulse), TT (touch tone-DIMF) or MF {multifreguency) is
accomplished by repeated depression of the DP, TT, MF button
until the red LED assoclated with the desired signaling mode
is 1it. When any of the 3 signaling select LED's is 1it,
depression of any of the 16 buttons ajlong the bottom edge of
the front panel will cause the associated diglt 0-89, #, ¥,
A-D) to be outpulsed,

Once a signaling method has been selected, it will remaln
selected even though one of the other category buttons may
have bheen selected in the meantime. Returning to the DP, TT,
MF category will cause the last selected signaling mode to be
reselected.

Miscellanecus

8TO (Storage) Functiion: Allows up to 10 front panel config-
urations to be stored in non veolatile
internal memory for later recall. Also
used to store for later recall, up to ten
each of the following:

Transmit {signal generator) level
Signal. generator, VAR Hz mode, freguency
Return loss ILP

Impulse noise run time

Impulse noise low threshold
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THRESHOLD
ACCURACY

TIMER

MAX COUNT
DEAD TIME {AMS5)
(AMSE)}
IMPULSE NOISE WITH
NOTCH FILTER
TONE LEVEL

THRESHOLD
ACCURACY

Above 40 dBrn (~50 dBm) - +0.5 dB
Below 40 dBrn {~50 dBm) ~ +1.0 dB

User settable 0.1 - 899.8 min. or con-
tinuous. Default = 15.0 min.

8999 (each threshold)

143 msec

125 msec

TONE MEASURE:

1010 Hz, 50 4B min.

+10 to -40 4B
Above 50 dBrn (-40 dBm) - +0.5 dB
Below 50 dBrn (~40 dBm) - +1.0 dB

{Cther specifications same as "IMPULSE NOISE" above)

P/AR MEASURE:
RANGE
RESOLUTION
ACCURACY
SIGNAL LEVEL

RANGE

DETECTORS

0 to 120 PAR units

1 PAR

PAR
PAR

-40

unit

30 to 116 - 2 PAR units
0 to 120 - +4 PAR units

to 0 d@Bm (measured with RMS detector)

Average, Peak and RMS

RETURN LOSS MEASURE:

RANGE

TEST SIGNALS

SERD LEVEL
RESOLUTION
ACCURACY

4 WIRE LEVEL

DETEGTOR

0 to 40 4B {2 wire)
0 to 50 dB {4 wire)

Band shaped white noise (ERL, SRL~LO,
HI} or sine wave

-10 dBm to -2 dBm {sine wave -10 to +10 dBm)

0.1 ae

+0.5 48

+99.9 to —-99.9 4B in .1 4B steps
COMPENSATION ({TLP)

RMS
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NOISE MEASURE:
RANGE {AM5) 10 to 100 dBrn, (20 to 106 dBrn at 150 ohm)
(AMSE} -~80 to +10 dBm, (-70 to +10 dBm at 150 ohm)
RESOLUTICHN 1 das

ACCURACY (AMB) 20 to 100 dBrn ~ +#1 dB, 10 to 20 dBrn - +2

4B
(AMSE} -70 to +1i0 dBm ~ #1 4B, ~80 to -70 dBm -
+2 dB
FILTERS {AM5} C~Message, Program, 3 kHz Flat, 15 kHz

Flat, B0 kBit, 60 Hz
(AM5E) Psophometric (P.53), Sound Wtd (J.16},
Sound Unwid(J.16), Flat (275 - 3250 Hz)
{0.71),Flat (750- 2300 Hz) (0.71), 60 Hz
DETECTOR {AM5} RMS
{AMSE} RMS or Quasi-Peak (J.16) as selected
NOISE WITH TONE MEASURE:
NOTCH 1010 Hz, 50 dB minimum
{Gther specifications same as "NOISE MEASURE" above)
SIGNAL TO NOISE MEASURE:
SIGNAL RANGE -40 to 410 dBm

NOISE RANGE
{AMB} 10 to 76 dBrn

(AMSE} ~80 to ~20 dBm
RATIO RANGE 10 to 50 dB
ACCURACY Noise above 20 dBran {-70 dBm) - +1 dB
Noise below 20 dBrn {~70 dBm] - +2 4B
5/N Ratio 0 -~ 40 dB - +1 dB
3/N Ratic 40 - 45 dB ~ +2 4B
5/N Ratio 45 -~ 50 4B - +3 dB
IMPULSE NOISE MEASURE (2 level}:
THRESHOLD RANGE 30 to 100 dBrn {-60 to +10 dBm}

THRESHOLD 2, 3, 4, 6 dB
DIFFERENCE
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B.

Dialed telephone numbers {up to 48
digits each)

RCL {(Recall} Function: Recalls any of the stored functions.
ON, CFF: Switches powsr to the unit on/offl.

MONITOR: Gonsists of a 3 position selector switch
{TX, RX, MEAS), a volume control and an
internal amplified speaker.

i. TX (fransmit) Connects the internal speaker/amplifier
to the output of the signal generator,
ii. RE (Receive) Connects the internal speaker/amplifier
to the signal being measured, which
will be either the RX (receive) pair of
the 4 wire circuit under test, the 2
wire circuit under test, the receive
paly o0f the internail hybrld if
measuring 2 wire return loss, or the
noise to ground circuit 1f measuring
noise to ground.

iii. MEAS {Measure) Connects the internal speaker/amplifier
to the output of the receive circult
auto ranging amplifier and associated
filters, This signal will always be in
an 18 d8 range for input signals
ranging from -65% to +10 dBnm.

OPERATION
POWER ON SELF TEST

Upon activation of the power ON/OFF switch to the ON posi-
tion, power will be applied to the unit and the unit will
automatically undergoe a self Lest.

A1 front panel LED's wlll be bright for approximately 3
seconds to allow observation that all lamps are operating.

The internal microprocessor will then execute a routine where
memory and operating circuits are tested. If successful, the
numeric display will display the message "TEST PASSY for
approximately 3 seconds after which the unit will assume its
default configuration,

DEFAULT CONFIGURATION

Fellowing the power-~on self test sequence, the unit will
assume the following configuration:

4 wire normal (not reversed} line connection

Send Pair: 600 chm, ON HOOK with signal generator
OPEN, SF SKIP on.
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Recelve Palr: 600 ohm, ON HOOK, bridged, with measuring
circuit displaving LEVEL and FREQUENCY.

Note: If the power-on self test seguence determines that the
calibration data in RAM has been lost, then an automatic
calibration seguence will be offered (display will indicate
Faute cal?9y. Tf this occurs, remove all test leads which
may be connected to the front or rear panel RX and TX
conhections and depress the "ENTER" button. The unit will
then automatically calibrate itself. This process takes
approximately 40 seconds,

"LINE" CONFIGURATIONS

The 2 or 4 wire line connected to the AMS may be terminated
and signaled upon in a variety of ways.

A simplified block diagram of the "Line" circuits is shown in
Figure 8.

IMPEDANCE SELECTION

Four different jiampedance selections (150 ohm, 600 oha,300
ohw, 1200 ohm) are provided for the TX (Transmit) line and
the same selection of Iimpedances is separately provided for
the RX (Recejve} line,

With "Line” category enabled, TH impedances are selescted by
puttons 3, 2, 3 or 4. Rx impedances are selécted by buttons
7, 8, 9 or 0. An associated LED will indicate the selected
impedances. NOTE: The impedance selection described above
is also used by the internal microprocessor in computing dBm
and dBrn readinygs for the display as measurements are
acltually made in volis (B) and then converted to dBm based
upon the selected impedance (R) in accordance with the
formula: GBm = 10 LOG (E2 x 1000). The circuit under test
R

will actuaily be terminated by the AMSL's internal impedances
only when in pet “BRIDGED" {terminate} mode.

Whern in Z wire mode and with the signal generator selected
fo send a test tone {nolt "GUIET" oxr "OPEN"}, it is not
possible o bridge the line as The signal generator source
impedance effectively terminates the line.

DG LINE HOLD (On Hook/OFF HOOK)

Both TX and RX iines are provided with separate DC hold
circults, The hold circults are electronic egquivalents of a
line hold coil, With DC hold on ("OFF HOOK" selected), the
circuit provides a 200 oche DC path across T&R while at the
same Lime providing a high impedance path (50 X ohms) to AC
frequencies.,

While in the "Line' category, On Hook/QFF HOOK (line hold
off/on) may be selected for the TX line by depression of
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ACCURACY :

LEVEL
+10dBm
~ 4 0dBm
~50d4Bm
Hotes:
FREQUENCY
RECEIVER
LEVEL MEASURE:
RANGE
RESOLUTION
ACCURACY
+104dBm
~40dBm
-50dBm
-65dBm
Notes:
NOISE
PRCTECTION
DETECTOR
FREQUENCY MEASURE:
RANGE
RESOLUTION/
ACCURACY
LEVEL

20Hz 50Hz 200H% 20kHz 60kH:z 11CkH=z

Tl B |==mm= | === | === i
| +0.8 | +0.3 +0.1 | +0.3 | +1.0 }
[-==-=- == === fmmmn j=--- i
| #0.8 | 0.4 | +0.3 | 4#0.8 § #1.0 |
| oo | === {===mn {==-=- [-mmmnn !
When wusing 150 ohm, accuracy is not
specified below 400 Hz
P/AR, ERL, SRL-LO, SRL-EI, accuracy is
+0.5 d8
+0.01%

-64.9 to +10 d4Bm

0.1 ds
20Hz bOHz 200H2z 20kHz 60kHz 110kHz
| %05 | 505 | %0.2 | 20.4 | 21,5 |
| Zo.8 | s0.5 | 0.4 | zo.8 | 12.0 |
| "ZET?E o1 | s08 | 21,5 | 9.0 |
I i

At 1004 Hz accuracy is +0.1 dBm from O to
~20 dBm

When using 150 ohw, accuracy is not
specified below 400 Hz

Low freguency (60 Hz) switchable in or out
High frequency, 120 kHz low pass or 15 kHz
low pass {Secondary Mode) always inserted

Average

20 Hz to 110 kHz

20 Hz to 10 RHz - 1 Hz/+1 Hz

10 kHz to 100 kHz - 10 Hz/+1D Hz
100 kHz to 110 kHz - 100 Hz/+100 Hz

-85 to +10 4Bm, S/N ratioc »20 dB

45



vI.

STANDARD [AMS}
[AMSE}
MEASUREMENTS

VAR HZ
SF SEIP  {AMB)
{AMBE}
REF TOHE
SLOPE - 3{4)
TONES  {&MS5)
{AMBE}

SLOPE - SWEE]
{Secotdalby
Moreke

¥/AR

IECHNICAL SPECIFICATIONS

IEEE T43~1984
(Bell 41009} 3.

CCITY

Level {«65 to + I0 dBm}
Freguency {20 Hz to 110 kHz)
Noise (10 to 100 dBrnj

Noise with Tone {16 to 100 dBrn)
8/N Ratie (10 to 50 4B) :
Nulse to Ground {40 to 130 4Brn)
Impulse Noise, 3 level

P/AR

2W Return Loss

4W Return Loss

SIGHAL GENEBRATOR MODES

20 Hz to 110 kHy steppable in 100 Hz steps 4,
or direct settable with 4 digit rescolution.

1 Hz from 20 - 9,999 Hr, 10 Hz from 10,000

- 29,930 Hz, 100 Hz from 100,000 - 110,000

Hz {1 Hz from 20 - 110,000 Hz by reamote

control only), -3¢ to +10 dBm.

2450 ~ 2750 Hz
2130 - 2430 Hz

1004 Hz ~50 to +10 dBm

404 Hz, 1004 Kz, 2804 HZ ~ b sed per lone

ac0, 1004, 2000, 3000 H: - 5 sec per Luone P.
Gperator settable Lo and Hi freguency end

points, step size {Hz), and step dwell

LTime {sec),

Simulianeous 16 phase related freguencies
per Bell 41009, -50 dBa to O 4B 1.

Band shaped white
Hz., SRL-LO 2860 - 50O He,
3400 Hi), =310 dBm to -2 dBm

noise {(ERL 560 -~ 1866
SRL~HI 2200 -
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button "5". REK On Hook/OFF HOCK is
These buttons act as toggles.

selectad by button "7,

BRIDGE/terminate

BEutton "#° in the "Line" category Is a toggie which selects
"BRIDGE" or "terminate" conditions for the RX line.

In 2 wire mode, the line wiil only be bridged if the genera-
tor is set to "QUIET" or "OPEN" while bridge ls selected.

verminate measns that the line is terminated by the AMS with
the impedance selected by the Impedance selector controls.
Bridged {not terminated) means that the AMS i3 high impedance
{60 £ chma) connected to the line under test and in this case
the line should be terminated by a device external to the AMS.

4 line under test should typically be terminated by an
external impedance or the AMS but not both.

2%, 4W, REV SELECTION

This set of 3 contrels in the "Line" category is used to
select the line type corrvesponding to the type of line {2
wire, or 4 wire} coennected to the AMS as well as to provide a
convenient method of “"reversing” the TX and RX palr on 4 wire
clrcuits without actuallv having to unplug and repliug the
connection,

Oon 4 wire ¢ircuits, connect the receive pair {the pair on
which the AMS will receive aignals) to the RR jack., Conhect
the send or transmit palr {the palr on which the AMS wlil
send signals) to the TX jack.

On 2 wire circuits connect the palr to the TX jack.

SIGHAL GENERATOR

{EEND) OPERATION

The AMS contains a highly flexibie signal generatlor capable
of generating s variety of test tones for application to the
TX {fransmit} pair.

QUIBT

The generator may be set tuv a "guiet” wode {Button #i) where-
in the generator is Jdisconnected from the TX line and the
line is "gulet” terminated by a passive resistive lermination.
QPEN

open {Button 8] causes the signal generator (o be disconnec-
ted from the TX line and the line to be left open.
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VAR EZ

The generator may be-set to VAR HZ mode (Bulton #3) where 1t
may be caused Yo generate any frequency from 20 Hz o 110 kHiiz
with 1 Hz resolution and any level from -50 dBm to +10 dBa
with 0.1 dB resoiution. Both a direct selection method as
well as a sweep up or sweep Jown mode arve provided for both
level {1 dB steps) and frequency 100 Hz steps) selection.

BF SKIP

An SF Skip modw is provided {Button "A") which, if sslected,
will prevent the VAR HZ generator from generatiny any
frequency in the freguency range 2450 Hz through 2750 Hz
{2130 ¥z to 2430 Hz for AMSE),

PRESET TONES

Seven presel "fregquently used” test tones are provided.

These are:

&, 1004 Hz {Bution 2) Generates a continuous 1004 Hz sine
wave,

. SLOPE 3 {or 4) TONE Geneérates a 1004 Hz sine wave for &
{Button 4} - seconds immediately followed by a
2804 Hz sine wave for 5 seconds
immediately followed by a 404 Hz
sine wave for 5 seconds. This
sequence repeats indefinitely while
in this mode and is used for 3 point
gailn slope measurements {a plot ot
trapsmission loss versus freguency
at 3 points)., In the AMSE, 4 tones
at frequencies 1004, 304, 2004 and
3004 Hz are provided,

<., SLOPE-SWREP & smecond depressiop ¢of the "SLOPE"

{Baco button wiil cause the asscciatad red
depression LED to flash indicating fthat the
of Butticon 4} signal generator is in the SLOPE~

SWEEF mode,. Ir this mode the

generator will sweesp from Yo to hi
frequency limits in steps and dwell
time set into the 4, B, &, and D
memory locations,  See page 32 for
setiing A, B, C, B parameters.
d. P/AR (Button 5) Generaltes a phase related 16 sine
wave test tone used for the peak to
average ratio (P/AR) measurement.

A white nolse test tone band limited
{3 4B points at 560 Mz and 1965 Hz)

@. ERL {Button 6}
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Bin # Function Direction
2 RD Received Data To AMS
3 D Transmit Data From AM5
7 GND Common —

The baud rate and parity selection will be the same as that
set for the main RS5232 port.

In normal operation, ASCII characters received by the AMS are
decoded and acted upon by the AM5 in accopdance with the
protocol described in paragraph IX B above. It is possible
to command the AMS to become transparent so that all
subsegquent ASCI] characters received by the AM5 RS232 port
are sent through te the AMS "AUX™ port.

The AMS will respond to a two character transparent mode
command at any time. The command is "!x", where "x" is any

character "AY-"ZY, An "AY disables Transparent mode and
activates normal command processing. Any other character
puts the AMS into transparent mode. The *!" character is
always sent out the AUX port when it is received. The
character following the "!I" is decremented if i¢ ls in the
range "A"-"Z", then sent out the AUX port. In this way,
several AMS's can be dalsy c¢hained together. "IAY will
se@lect the first unit in the chain for command processing.
"1B", selects the second unit, "IC" the third unit, etc.
When in transparent mode, any character received on the RS232
port is sent out the AUX port, and vice versa. When not in
transparent mode, nothing is sent out the AUX port jaxcept
"tx" commands), and anything received on ihe AUX port is
ignored.
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When echo is turned on, the AMS5 echoes back ALL characters
when it is not in transparent mode. When echo is turned off,
the AM5 does not echo anything., The only thing it will send
are responses to the {A.. series of commands.

R5232 PORT CONFIGURATION

The operating characteristics of the RS232 port are control-

‘led by switch settings of switches 1-4 on the rear panel dip—~

switch., Switches 7 and 8 control front panel setup protect
and password.

"Switch Function Gode
1 &2 Sets baud rate 1 open, 2 open = 300 baud
® 1 on, Z cpen = 1200 bhaud
i open, 2 on = 2400 baud
1 on, 2 on = 9603 baud
3 Enables parity * 3 on = parity
3 open = no parity
4 Selects parity ¥ 4 on = aven parity
4 open = odd parity
5 Not used -
& Not used -
7 Setup protsct * on = protect
open = unprotected
8 Password enable on = password reguired

* open = password not reg'd

* Indicates factory setlings

The RS232 port is a male "D" mlnlature connector. The
following pine are avalilabie for use:

Bin # Function Direction

2 ™ Transmit Data From AMS
3 RD Recelived Data To AMS
4 RIS Reguest o Send From AMS
5 crs GClear to Send To AMS
7 GND Common -

9 +V + Power {+1Z YDC) From AMS
10 ' - Power (-12 VDC) From AMS
20 DTR Data Terminal Ready From AMS
22 R1 Ring Indicator To AMES

AUXILIARY RS232 PORT

A secoend RS232 port is provided on the rear panel of the AMS
in the form of a 9 pin female "D" miniature connector. It is
labeled "AUR" port.

It is used to connect to the RS232 port of A an "auxilliary
unit,” such as a printer, test access switch, etc., which may
be co-located with the AMS and where it is desired to
communicate with the auxiliary device via the maln RS8232 port
of the AMS6. The following pins are available for use:
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and used for the echo return loss
measurement,

4 white nolse test tone band limited
to excinde high freguency compohenis
{3 dB pointe @& 260 Hz and 500 Hz)
and is used to make singing Return
Loss - Lo neasurements.

f. SRL/LO (Button 7}

A white noise test tone band limited
to exclude low freguency components
{3 dB points @ 200 Hz and 3400 Hz)
and is used tco make singing Return
Loss — Hl measurements.

g. SHRL-HI (Button 8)

LEVEL SET

Level set {(Button "*") may be used to set the transmit level
af any send {signal generator) function within the Ffollowing
limits:

Power Up Minimam Maximum
Function Default Betting Setting
Quiet - - -
1004 Hz G0.0 dBm -50.0 dBm +10.0 dBm
VAR Hz 0.0 4Bm -50.0 dBm +10.0 dBm
Slope GO.0 dBm ’ ~50.0 dBm +10.0 dBm
P/AR 00.0 dBM ~40.0 dBm 40.0 dBm
ERL ~02.0 dbm ~08,8 dBm ~02.0 dBm
SRL/LO ~02.0 dBm -08.0 dBm ~02.0 dBm
SRL/HY ~02.0 dBm -08.0 dBm ~02.,0 4Bm
2713 Hz 00.0 dBm -50.0 dBm +10.0 dBm

It should be noted that the AMS contains & single tone
generator and that, if set to a certain level in & given
function and then switched to a new function, it will send
that same level of the hew functicn {or the level nearest
within i1ts min/max limits).

For example: If the generator is set for 1004 Hz at a level
of -20.0 ABm and is then switched to ERL, it will send -10.0
dBm as that is the level within the ERL min/max limits
closest to —20.0 dBm.

To set lewvel, depress the level sei button {"0"), The
associated green LED will come on indicating that the level
set functlon is active and ready to accept a numeric input
{direct level set using the numeric buttons} or a sweep input
UPF ARROW or DOWN ARROW huttons.

For direct level entry, enter a number corresponding to the

desired level., It is not necessary to enter insignificant
zeros. For example, a level of "-07.0" may be entered as
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"wI"; & level of "+00.3" may be entered as "9.3". Once the Character (s} Pefinition
desired level has been entered in the displayv, it may be

executed by depression of the "enter" ("c") bution. If a 1 O
mistake is made, depress "cancel"” ("D") button, reselect . 26 "TIME="
“level set" and proceed. T-11 Time interval to be used for next study
started.
If the level has been stepped up or down using the UP ARROW 12 space
{"A") or DOWN ARRO®W {("B") buttons and the CANCEL buttonis 13-17 "THLD="
depressed, the Jevel set function will be deselected. How- i8~22 Low impulse threshold to tse for next situdy
ever, the level will remain at the level last displaved. started.
23 space
7. FREQUENRCY SET ) 24-29 "DELTA="
’ 30 Delta threshold to use for next study started,
Frequency Set (Button "#"} is used only in conjunction with a1 space
the VAR HZ mode to select or store a signal generator 32-36 Impulse study start/stop status.
frequency or in conjunction with the SLOPE-sweep mode to - 37 space
define the parameters of the freguency sweep. ) 38-42 "DISP="
43~47 Currently selected impulse nolise display mode,
To preset or set a fregquency for the signal generator VAR HZ 48 s
mode, proceed as Tollows: 49-80 <QR><LE>

Response Lo (AR) command:
Go to the SEND category and depress the FREG SET button.

Note that the associated green LED will come on and the right The {ABE} command 1s used to read the entire status of the
Rand numeric display will indicate the VAR HZ mode current AMG, It glves the same response as the [ALE}, (ASE), {(AME),
frequency setting {(readings are in kHz}. and (AIE} commands, in that order. It gives a complate

picture of the AM5 setup.
Use the UP ARROW or DOWN ARRCOW buttons to move the freguency

up or down to the desired new f[reguency {note that the D. PASSHWHORD SECURITY
freguency will move in 100 Hz steps). When the desired
frequency is reached, the FREG SET mode may be exited by The folliowing have to do with password security:
pressing the cancel button.

{B——--} Logon with password, up to 63 characters
OR May not include "{", "}, or "i", Logon is

not needed 17 password dip switch #8 is

Direct freguency selection may be accomplished by entry of OFF. After turning password switch ON,
the desired frequency {in kHz) using the numeric buttons and unit will remain logged on until 2 minute
the decimal polint button. When the desired freguency has timeout or (B} command, just as 1f it had
been entered in the display, press the ENTER button and the been logged on with & password.
VAR HZ mode will assume the new frequency. Direct entpry will (AXYZw——-} Set new password
alliow frequenclies to be entered in 1 Hz steps from 0.02¢ to (B} Logoff. Unit will also auto log off after 2
9.88% kHz, in 10 Hz steps from 10.00 to 99.99 kHz and jin 1090 s minutes without receiving any command.

Hz steps from 100.0 to 1310.0 kHz.
E. FRORT PANEL LOUCKQUT

Nete Lthat if SF SKIP 1% on it will not be possible to set the

signal generator for frequencies between 2450 and 2750 Hz . (AY+) Enable front panel display and keypad
{AMS5) or 2130 and 2430 Hz {(AMSE}. {AY ) Disablefrontpanel displayand Reypad
. {AYK) Disable front panel keypad

8. TALK

F. MISCELLANEQUS COMMANDS
Momentary depression of the talk button {"¢") will disconnect

the sigunal generator from the TX line and will connsgct a {Zn) Store front panel setup n
buiit-in microphone in its stead. With the monitor switch {Rn) Recall front panel setup n
set to RX, the speaker will be coperational and full duplex (E+) Enable echo

{(speaker phone) operation is possible. A hybrid is emploved {E~) pisable echo
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56 nyn
51-52 <CR><LF>

Response from (AME) command:
COC000000111111113112222222222333333333344444444445558665585 § 6

1234667B90123456789012345678901234067R890123456G7TBO012345678 9 0
{MMODE~LVLFRQ FILTER~CMSG GOHZ TLP=-nni.n REL=-nn.n NOR }<CR><LF¥F>

HOI3E PGM NOGO OF¥ DAMP
NNOISE 3KHZ

NTG 15KEZ

S/N 50BIT

PAR

RETLOS

The (AME] command is used to read the status of the AMS
measure control anpunclators, and related items.

Character(s) Befinition

1 W

-7 "SMODE="

8~13 Current measure mode.
14 space

15-21 "FPILTER="

22-27 Current nolse filter selected.
28 space

29-32 Current 60 Hz fiiter siatus.
33 sSpace

34~-37 TTLP=T

38~-42 Current TLP reference level +/-nn.n
43 space

4447 TREL="

48-52 Relative display mode, gives relative refer-

ence level if relative is on.

53 space

54-57 Norman/damp status.
58 myn

54960 <GR><LF>

Response from (AIE) command:

QOONODD0NT111111113122222222223333338333444444444 4 5
1234567839012345676901234567890123456789012345678 © o
{TIME~unn.n THLD=nni.n DELTA=2 START DISP=LOW }<CR><LF>

3 JTOP MIiD
4 HIGH
[ NOISE

The (AIEY command is used Lo read the status of the AMS
impulse noise control annunciateors, and related items.
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in 2 wire mode which allows full duplex operation in 2 wire
moede as well., This mode of operation iz indicated by the
talk LED blinking.

In scme cases, especially in 2 wire mode where the line under
test is not impedance matched to the hybrid and at high
voiumne settings, audible regenerative feedback may result.
This may be overcome by using the "push to talk® mode.

Push to talk is accomplished by depressing and helding the
talk button. Push to talk mode is indicated by the talk LED
being steady on, With the talk buiton held depressed, the
microphone wlil operate but the speaker will be muted. Re-
leasing the talk button {talk LED remains steady on) will
disconnect the microphone and unmute the speaker for listen-
ing.

"Push to talk" moede may be exited by momentary depression of
the talk button (talk LED will go out).

NOTE: When cperating the unit under remote control via the
optional RE8232 port, the unit must ke in push to talk mode in
order for the built~in ring detector to detect and signal,
cut the RS5232 port, the receipt of ringing.

9. 2713 HZ (AUX)

Depression of this bution ("D") will cause the signal
generator to be cverridden and for 2713 Hz to be applied to
the line for however long the buticon is held depressed.
Release of the bution will automatically restore the last
signal generator mode, This function is typically used to
trip and restore Bell Model 829 logp back devices found on
some 4 wire circuits.

E. HMAKING MEASUOREMENTS

Most analog transmission measuremnents are made by applving a test
tone of & certain type to the distant end of a transmission line
palr and then measuring the test tone signal at the near end., For
this reason, a test set is usually employed at sach end of the
circult under test. A field technician or far end technician will
normally operate the distant test set while the near end test set
is operated by personne] within the switching center or data
center at which the line under test terminates. An alternate to
this scheme 1is to use remotely centrelled responders at the
distant end of the circult under test. Ameritec Model AMI-2A two-~
way responders and AM3-44 and 4B four-wire responders are suitablie
for this purpose and may be controlled by the TT (DTMF) signaling
in the AMb.

Simple loop back devices, such as the Bell Model 829, may be found
on the distant end of 4 wire clircults. The Model AMS 1s
compatible with thesse unlits as 1t Is able t¢ generate the 2713 Hz
test tone necessary to control this type of loop back device.
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LEVEL AND FREQUENCY MEASUREMENT

TRANSMITTER SETTING: 1604 Hz for single point loss tests,
SLOPE for 3 point galn slope tests,
VAR HZ or SLOPE~-SWEEP for sulti
peint freguency response curve
tests.

The f{ransmitted test tone is applied te the distant end
transmit circuit or the near end transmit circuit of a looped
back 4 wire circuit while the receive palr measures the
resultant signal on the near end receive pair., With measure
category LEVEL/FREQUENCY {button 1) selected, the left hand
display will indicate the level of the received signal in 4dBm
while the right hand display indicates the freguency ¢f the
received sigral in kilo hertz. The front end receiver will
accept signals in the range of 20 Hz To ¢ver 100 kHz., If the
received sighal has sxcessive power line hum or excessive
high freguency components {in excess of 110 kHz), an erratic
display may resuit. This may be corrected in two ways:

a. A second depression of the level/freguency button {button
1} will introducs a 15 kH2Z low pass filter to the front
end and effectively @«liminate high frequency components,

This mode will be indicated by a slow blinking of the red
LED associated with the level/freguency button. This
mode is useful in making measurements on voice band
circuits where high freguency components are of nao
interest,

b. Power line hum contribution can be determined by nomen-—
tary depression of the 60 Hz button (button *). A 60 Hz
high pass [ilter will be introduced while thig button is
held depressed and will effectively eliminate frequency
components helow 60 Hz from the reading. Release of the
button will remove the filter from the measurement., Level
measurenents are made using an average detector and a 120
kHz low pass filter is also used,

Rapidly fluctuating resdings may be ceptured by depression of
the DAMP s$witch {button D). With GAMP on, the display will
update at the rate of 2 times per second, half the normal 4
times per second update rate.

ROISF MEASUREMENTS

TRANSMITTER SETTING: QUIET terminated.

Nolse measurements ave normally made on & quiet terminated
circultl and are usually referred to as idle channel nolse
{noise without a test signal). The voltage on the received

pair is measured using a RMS detector {RMS or Quasi-Peak on
AMEE}. This veoltage Is converted to dBm by the microproces-
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Characters(s) Definition

5 fl{"
2-6 *SNDZ="
T-10 Current send impedance, left Jjustified.
i1 space
12-18 Send palr on/off hook status.
i space
20-24 YREVZ="
25-28 Current receive impedance, left justified.
29 space
30-36 Receive pair on/off hook status,
37 space
38-43 Recelve palr term/bridge status.
44 space
45-46 ZW/4W mode,
47 space .
48~-50 nor/rev status.
51 !I)II
52-53 <CR><L¥>

Response from (ASE) command:

O0000000011111111112222222222333333338344444444445 5 5
123456789012345678901234567890123456789012345678%0 1 2
{SMODE=QUIET LEV=-nn.n FRG=nnn.nnn NOSKIP TALKOFF)}<CR><LE>

1004 SFSKIP TALKON

VAR

SLOPE

PAR

ERL

SRLL

SRLE

COPER

The (ASE)} command lis used to read the status of the AM5 send
control annunciators, and related items.

Character (s} Definition

1 ll(r!

2-7 "SMODE="

8-12 Current send mode,
13 space

14-17 "LEV="

18-22 Current send Ievel {even if in quiet) 4/«nn.n
23 space

24-21 YFRQ=T

28-34 Current var Hz freguency {even if not sending

var Hz), in kHz to 1 Hz resolution, nnn.nnn.

35 space

36-41 5¥ skip status.

42 space

43-49 Talk status.
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MDCNT
HICNT

The (Al) command is used to read the contents of the AMS
numeric displays, along with the pertinent annunciators,

Characlter{s)} Definition
1 f (lv
2-5 "SENDY opr YMEAS" depending on display space
6 space
T-14 - Alpha-nuneric contents cof left display. It is

8 characters Iong to allow for up te 4 charac—
ters and 4 decimal points, though currently
there is never more than one decimal point, A
"+ sign appears as a "+ sigh in this field
even though it appears as a blank on the front
panel display. Typical displavs appear as

"123.4 Y, "+04.3 ", "-64.9 v, TOVER ",
15 space
18-20 Left display annunciator, Note that in the

case of displaving impulse noise counts the
frent panel annunciator is simply "COUNTS™,
it the RS232 formal jldentifies which of the
three counls is beling displayed.

23 SpEce
22-29 Alpha-numeric ¢ohtents of right display.
30 space
31-33 Right display annunciatcer. Blanks 1f no an-
nunciator is on.
34 space
35-39 Holding tene annunciator.
40 Low battery annunciator. Space if off, "*" if
orni. Note that the front panel low battery
indicater is flashing decimal points. The

extra decimal points will NOT appear on the
RS5232 displays.
41 "y
4243 <CR><LF>

Responge from {ALE}] command:
GOO000000111111111122222222223333333333444444444455 5 5

1234567690123406T7T8901234667830123468789012345678901 2 3
{SHIZ=15G ONHOOK RCVZI=153 ONHOOE TERM 2W NOR><CR><LF>

800 600
j2Tale] S0G
120G 1200

The {(ALE) command is used to read the status of the aAMS line
contrul asnnunciators,
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s0r based upon the seiected terminate impedance. in the
Model AMS the microprocessor further converts the reading to
dBrn in accordance with the formulia: dBrn = dBm + 90. For
example: -50 dBm = 40 dBrn., The normal filter used for nolse
measurements 1is the C Message fiiter (button 8) and is
depicted in figure 4. Any one of four other filters may
alternately be selecited. These are program {(button I), 3 kiz
filat (button 8}, 15 kHz fiat (button 8}, and $0 kBit (button
G). The AMSBE provides psophometric, sound weighted, sound
unweighted, flat (275 « 38250 Hz) and flat (750 - 2300 Hz),
respectively.

The right hand display will not operate during noise measure-
ments,

ROICH NOISE {(Notch With Tone) MEASUREMENT

TRANSMITTER SETTING: 1004 Hz

Notch noise measurements are identical (o nolse measurements
with the exception that a 1010 Hz notch filter is introduced

to the receive detectlor circuit. The notch filter removes
the 1004 Hz test tone from the received signal and allows the

displiay te indicate residual noise. Like the noise
measurement, the C Message [ilter is most often used with
notch noise measurements (or psophometric). However, any of

the above-mentioned filters may alternately be selected,

In order for this measurement to be valid, the received
signal must contain the 1004 Hz test tone., An indicator is
provided near the right hand display and is labeled "HOLD
TONE." It is & green LED and it will be on whenever the
received signal contains & 995 Ha (o 1025 Hz tone at a level
of greater than -40 JdBm, The right hand display will also
indicate the freguency of the received tone for further
verification.

SIGNAL TO NOISE RATIO MEASUREMENT
TRANSMITTER SETTING: 1004 Hz

Signal tce noise ratio measurement is similar to the noetch
nolise measurement in that a 1004 Hz tesy toune 1s expected at
the received end. The receive circult contains an average
detector followed by the 1004 Hz notch fliter apnd nolse
weighing filter followed by a RMS detector. The first
deteclior measures the amplitude of the received test tone
{primariiy 1004 Hz) and the microprocessor maintains this
value in memory., The second detector (fellowing the notch
fiiter} measures the value ¢f the residual neoise and this
value also is kept in memory by the microprocessor. The
microprocessor computes the ratioc of signal to noise and
displays the resultant reading in the left hand display in
dB. The held tone indicator near the right hand display must




e on for this measurement to be valid, The rTight hand
display will display the freguency of the received tone For
further verification.

The ¢ Message {or psophometric) filter is normally used with
this measurement, however, any of the other filters may be
alternately selected.

P/AR {Peak to Average Ratio) MEASUREMENT

TRANSMITTER SBETTING: P/AR (A composite wave form nade up
of 16 specific phase related

freguencies)

P/AR (Peak Tto Average Ratio) measurements are made by
applving a speciail 16 tone signal at the distant end of the

line under test. At the near end ths AMS is used to
simultanecasly measure the peak value and average value of
the recelived Lest signal, The ratio of {the Peak value to the

average vaiuve of the transmitted siynal is arbitrarvily
assigned & value of 100, I{ the Transmission channel were
non dispersive, then the received Peak to Average Ratio will
also have a value of 100, A typical telephune channel does
cause smeaqaring or Intersymnbol Interference and so a value
other thean 100 weuld be observed. Table 1 shows some typlcal
values whicvh might be used to judge the acceptablility of a
telephone line to transmit data reliably. For example: I a
moden reguires a G2 conditioned line and vou measure P/AR of
50, then you kuow you are golng to have difficulties. On the
other hand, a value of 78 indicaltes that Intersymbol
Interference will nut trouble you.

TABLE 1
CIRCUILIT TYPICAL

CONDITIONING P/AR VALUES
BASIC CHANNEL 45

C1i 43

c2 18

[oFf T 387

£h ah

The P/AR value of the recelved (dlistorted) signal is made
accordiag Lo the following formula:
P/aR = 100%{K P/ATw ~1)
Whierye P peak vulltage of received signal
full wave average of the recelived signal

- -

= & constant

K

2
1
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The following commands are for dialing:

Command Function

(TTERX...X) dial Touch Tone
{DPRXX. . . X} dial Dizl Pulse
(MFEXX...%) dial Multi Freg

Where: XXH...X may be a maximum of 48 digits

"K" may be any dlaled digit 1-0, #, ¥, A, B, C or D,
or X" may be any of the following 4 coded functions:

P = pause for dial tone and then proceed to next
digit {dialtone is 1 second of continuous
energy > 24 dBm)

wait I second and then procveed to next digit

F = G000 ms on hook [lash and then proceed to next

digit

H = go off hook and then proceed to next digit

Note: The dialed number store and recall funcltions cannot be
controlled using the RS232 port.

The following commands are used to read the current setup, or
take a measurement remotely, They result in a response from
the AMS. Responses are documented below:

Command Function

(A1} read the display and annunciators

{ALE) read line setup

{ASE) read send setup

{AME} read measure setup

{AIE) read impulse setup

{AE) read line, send, measure and impulse
setups

All responses Irom commands are enclosed in parenthesis and
terminated by an ASCII <CR> «L¥> (carriage return llhe feed).
For ease ol interpretation by machine, all Flelds are [ixed
width so the fields always start and stop at predefined
character positions in the line. The character positicons are
numbered above the sample output lines.

KESPONSE PROTOCOIL,
Response from (A1} command:
60000000013111311312222222222333333333344 4 4

12345678901234567890123456789012345678901 2 3
{SEND dddddddd ps dddddddd J<CR»<LF>

MEAS DBM KHI HTONE®
DBRN PAR
LOCNT MIN
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Measure control commands:

Cummand

(™)
{M1)
{Mt+}
{M1-}
{M2)
{M3)
{M4) .
{M5)
{M6)
{M7)
(M8 )
(M9)
{MQ}
{M*+}
(M% -}
(M)
(MA)
{MBnnmn. )
(MBZn)
[MBRi1:}
(MC+)
(MG~}
(MD+)
(M-}

Function

select measure mode
level/freqgquency [wideband)
level/freguency (15 kHz bandwidth)
level/Ifrequency (wideband)
noeise

notched noise

noise to ground
signal/noise

CHMSG filter

PGM filter

8 kHz filter

15 kHz filter

50 kBit filter

60 Hz filter IW

60 Hz filter QOUT

PAR

return loss

set TLP

store TLP n

recall TLPF n

reiatlve ON

relative OFF

damp ON

damp GFF

Inpulse noise study control commands:

Sommand

()
{Iinnn.nj
{I1Zn}
{IiRn)
(I2nnn.nj
{I2Zn)
{I2Ekn)
{13}

(i4)

{15)

{18;

{is)

{19)

{I%)

(T#;

{IA])

{15}
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Function

seiect impulse mode
set timer

store timer n
recall timer n

set threshold

store threshold n
recall threshold n

delita 2 dB
delta 3 dB
delta 4 dB
delta 6 dB
start
stop

display low count
display mid count
display mid count
display nolise

The constant K is derived by giving undistorted signal a
nominal value of 100, Therefore:

K = 2Afwo/Po

Where: Po = Peak voltage of the undistorted (original)
signal
Afwo = full wave average of the undistorted
{original} signal

Therefore:
P/ABR = 100% (2{P/Po)/{Afw/Afwo)~1)
o P/AR = 1£0% (2 (Pn/Afwn}-1}
Where: Pn = normalized peak volitage cf the received
signal
Afwn = normailized full wave average of the received
signal

P/AR iIs most sensitive to envelope delay distortlon and
return loss problems., To & lesser degree it is affected by
attenuation distortion, noise and nonlinear {intermodulation)
distortion. It 1s basically unaffected by translent
phenomena such as impulse noise and phase and gain hits.

There is high correlation between measured P/AR values and
values calculated frow a plot of envelope delay distortion,
in fact, for an envelope delay response containing
significant ripples, P/AR Iis a better indication ofthe
network's abkility to pass data relliably. Return loss
problems are a common source of envelope delay ripple.

Noise can have a significant effect on a F/AR measurement,
For this reason, it is important to measure signal to noise
ratioc {or noise-with-tone) before making a P/AR measurement.
If the signal to nolise ratle is less than 25 dB, then the
P/AR reading will be significantly reduced by ncise alune.

Nonlinear (intermodulation) Distortion can similarly affect
the P/AR reading. The effect depends on whether the second
or third order products dominate as the source of distortion.
If the third order preducts dominate, they increase or de-
crease the P/AR value, depending upon the sign of the added
products.

RETURN LOSS MEASUREME%?

THO-WIRE RETURN LGSS

TRANSMITTER SETTING: ' ERL, SRL LO, SRL HI or VAR HZ

Two-wire return loss measurements are made by applying one of
three white hoise test signals or a sine wave in the 200 -~ &
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kH2 band to the transmit pair of an internal 4 wire to 2 wire
hybrid, while at the same time measuring the energy on the
received palr of the hybrid. The hybrid balancing impedance
ig the selected line impedance in series with 2.18 uf, If
the 2 wire circult under test is properly terminated and free
Gf send/receive coupling then very little of the transmitted
energy will be returned on the received palr and the return
loss reading in @B (which is a measure of the transmitted
energy versus received energy) will be a large reading. As
the return loss measarement is the ratio between transmitted
energy and received energy, the absclute amplitude of trans-—
mit energy is somewhat immaterial, however, the AMS has the
ability to generate the ERL, SRL L0 and SRL HI wave forms
anywhere between 10 and ~2 dBm,

FOUR-WIRE RETURN LOSS
TRANSMITTER SETTING: ERL, SRL LO, SRL HI or VAR HZ

Four-wire return leoss measurements are a two-step process due
to the fact that most 4 wire circuits employ loss or gain
circults in their transmit leqg or receive leg. This gain or
loss must be compensated for in order to provide a meaningful
return loss measurement.  This is accomplished by presetting
inty the Mudel AMSH a factor, called TLP {fransmission level
pointy, Lo offset the loop around gaein in the 4 wire circult.
Proveed as follows:

a. Loop back the distant end of the 4 wire circuit
(maintaining proper termination) and measure the loop
around return loss of the 4 wire circuit under test.

b, Set TLP equal to the return loss measured in Step a.
For example: IF lovop arcund return loss in the 4 wire
circuit is ~18 48, then set TLP for +15. Restore the
distant end of the 4 wire circuit to its normal
termination and measure return loss, This reading will
be the actual retarn loss.

IMPULSE NOISE MEASUREMENTS

Mudel AMH will measure 3 level impulse noise on either a

{NOISE) . {NOTCH NOISE} or {NOISE TO GROUND basis). Any of
the available filters may be used in connection with the 3
impulse noise measuring modes. Making an impulse noise

measurement, it is first necessary to select one of the three
noise measure caltegorliles along with an assoclated filterp.
Once having selected this, then select IMPULBE NOISE, then
select and enter the following parameters:

RUN TIME: Should be entered in minutes to define the

time base during which the impulse noise
study will run.
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“Wait for ring" mode causes the RCV pair (if in 4W), or the
SND pair {(if in 2W), to go on hook and enter a high impedance
state, attached only to the ring detector. If in 4W mode,
the signal generator is temporarily put in quiet, but the SND
pair line holding circuit remains In the state it was in
before receiving the command, When a ringing burst is
detected (about 500ms of ringing voltage), the AMS wiil send
the folliowing message:

{RING} <CR>» <LF>

Note: <CF> <LF> is used in this document to represent the
B8CT1 carriage return and linefeed characters.

Wait for ring mode is terminated either by the [(WR-) command,
or by going off hock on that palr.

Send control commands:

Commands Function
{5} select send mode
{51} guiet
{52} 1004
{sS3} variable Hz
(5S4} slope tones
(856} par
{56} erl
{87} srll
{88} srih
{59} cpen cliroult
{S*nnn.n) set level
(S*Zn) store level n
{S*Rn) recall level n
{S#nnn.n) enter frequency kHz {1 Hz resolution
L 020-110.000 kHz)
{S#Zn) store freguency n
{S#Rn) recall fredquency n
{SA+) SK skip ON
{SA-} 3K skip OFF
{SC+)} talk mode ON
{80~} talk mode OFF
{5D) send 2713 Hz for 1 second
{8Dhn} send 2713 Hz for n seconds
fiote: "n" represents a single digit 0-9.
"nan.n" represents a freeformat number wlth an
optional decimal point, such as "1.004", "27,

T.457 or "100.1047.
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REMOTE CONTROLS
OPERATION

In general, the AMS RS232 commands follow the layout of the

front panel. All commands start with a "(" and end with a "}",

The c¢commands are executed as soon as the ")}" Is received.
Cther control characters, such as carriage return and line
feed, are not reguired but wilill be ignored if received. Only
characters between the "{" and "}" are processed.

The first letter of the command generally corresponds to the
row on the front panel where that function is leocated. The
second character corresponds to the key (0~9%, *, #, A-D} for
the funciion being contrelled. The commands have exactly the
same effect as they would have if entered from the front
panel. ¥Front panel controls which act as aiternate on/off
toggles are remote controlled using a Y+ or "-" in the
command to turn that selection on or off.

A Tew R5232 commands have no front panel counterparts, so
their formats do not follow the above guidelines.

COMMAND PROTOCOL

Line control commands:

Commands Funection

(L) selact line mode
{L1) sendz=150 cohms
{L2) sendz-~-600 chms
{L3) sendz-900 ohms
{L4} sendz-~1200 ohns
{L5+} send off hook
(L5~} send on hook
{L7} rove=150 ohms
(L8) roeve=600 ohms
{L9) roevz=900 ohms
(LO} roeve=1200 ohms
{L*+} rov off hook
{L*~) rev on hook
{L#+} bridge

(L&) terminate

{LB} 2 wire

{LC}) 4 wire

{LD+} reverse

(LD-} normal

The following line control commands can only be executed from
the RS232 port, hot from the front panel:

{WR+} enter "wait for ring" mode
{WR-} terminate "wait for ring” mode
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F.

LOW THRESHOLD: Is the wvalue 1in dBrn which defines the
lower amplitude threshold of the impulse

noise measurement.

DELTA 2, DELTA 3, DELTA 4, DELTA 6 dB: Select any ohe of
these four settings to define the increment
between the low and mid threshold and the
mid and hi threshold. For example: a
selection of DELTA 3 dB will set the mid
threshold 3 dB above the low threshold and
the hi threshold 3 dB above the mid thres-
hold,

For noise and nolse to ground impulse noise measurementis,
make sure that the Iine under test is gqulet terminated at the
distant end. For notch noise impulse noise measurements,
make sure that a 1004 Hz test signal is applied to the
distant end of the pair under test.

To start the test, depress the Start button, The red LED
assoclated with the Start button will begin blinking indicat-
ing that the impulse nolse study is in progress and at the
same Uime the right hand display will indicate a count down
of the number of minutes remaining in the study, or count up
elapsed time if the study interval is continucus. The left
hand display will display the counts representing nolse
impulses that have exceeded either the low, mld or hi thres—
holds, depending wpon whether the LOW, MID or HI count
counter is selected. Selection of the RCISE display (button
B) will indicate the RMS value of the ncise appearing on the
line under test. When the elapsed time counter has counted
down to zero, the impulse noise study will step and the LOW,
MID and HI counters will c¢ontain the number of noise
impulses, that occurred during the study, which exceeded the
respective thresholds.

STORAGE OF PARAMETERS
FRONT PANEL SET UP STORE/RECALL

Complete front panel configuration set ups may be stored in
any one of ten memory locations for later recall. To utilize
this feature, merely select the desired front panel configur-
ation and then depress the STC (store) button followed by
depression of any one of the numeric buttons ¢ through 9.
{(Note: The rear panel “"setup protect” dip switch #7 must be
"off" whenever changing stored parameters.) The display will
then indicate “"stor all?" If you wish to store the indicated
front panel set up in the selected memory location {¢ through
9}, merely depress the ENTER button (button €). To undo the
store command, depress CANCEL button {(button D).

Recall of front panel set ups is accomplished by depressing

the RCL {recall) button followed by the memory location ©
through 9 containing the desired front panel set up.
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a.

Note: Front panel "store"” and "recall"” will operate only if
the following functicns are not selected: DP, TT or MF, LVL
SET, ¥REQ SET, RUN TME, LO THLD, SET TLP. If any of the
abhove are selected, the STO and RCL hawve a different function
as gescribed in Section B below.

ACANNED" (factory supplied) FRONT PANEL SET-DPS

Az suppllied from the factory, the AMS will be programmed for
ihe following set-ups:

IX EAIR BE PAIR

RCL1 600 whum,
1664 Hz @ 0.0 4Bm

800 olue, Terminate, 4W
LVL/Freg

ROL2 600 ohm
Sicpe & 0.0 dBm

500 ohm, Terminate, 4W
LVL/Freg

RGL3 600 wlm
1004 Hz @ ¢.0 dBm

600 ohm, Terminate, 4W
NotchNoise, C-Msg {or
Psho}

RCL4 650 ohm
1004 Wz @ 0.0 dBm

600 ohm, Terminate, 4W
5/N Ratio, C-Msg (or Psho}

RCLS 600 ohm G600 ohm, Terminate, 4W
P/AR @ -16 dBm ~ P/AR
RGL& 600 ohm 600 ohm, Terminate, 4W

1004 Hz @ 0.0 dBnm NotchNoise, C-Msg {or
Pshol

Impulse Noise, 185 min.

Rur: Time, 67 dBm Lo

Thld, 4 dBm Delta

RCOL7 150 ohm 15C ohm, Terminate, 4W
82.0 kfz & -16 dBm LVL/Freq

RCLB 180 ohm 186 ohm, Terminate, 4W
B2.0 kHz & ~i6 dBm Noise, 50 kHz

RCL 9 150 obmw 165G ohun, Termirate, W
28.0 KHz & -16 dBm LVL/Freq

RULO 600 ohm
ERL @ -8 dBm

600 ohm, Terminate, 4W
Return Loss

These lfactory selt-ups are protected from accidental change by
means of & rear panel switch., Dip switch #7 will normally be
in the ' oM ™ position. While in this position, the “STO"
function will not operate por will the corresponding remole
cutiltrol command operate and it 1s not possible to erase or
chanye the front panel set-ups.
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FACTORY

MEMORY PARAMETERS RANGE GRANUZARITY DEFAULT
A LO FREQ L0200 ¥Hz to 130 kHz - LEQ4 RHEz

B HI FREQ 020 KHz tg 1310 kiiz - 4,004 kHZ

C FREQ STEFP .020 RHz to 109.980 kHz 1 Hz L 100 kBz

"] DWELL TIME 1/4 Sec to 9389 Sec 2566 Msec 1 Sec

To change any of the parameters in memory:

1. Select "FREQ SET” mode [associated green LED on).

2, Enter gesired value in kHz or seconds.

3. Depress "ENTER".

4, Select "FREQ SET" mode {associated green LED on).

5, Depress "STO" and the approriate memory location {A, B,
C, or D},

6. Repeat for each of the paramelers.

AUTO CALIBRATE

The unilt was calibrated at the factory for proper measurement
accuracy by loading certain values into internal RAM menory.
RAM memory is maintained by a small internal battery with 30-
day life, As long as the AMS is connected to commercial
power at least once each 30 days pr if equipped with internal
Battery option and batteries are charged, the RAM battery
will retain charge indefinitely.

if unit is pot equipped with internal batlery option angd is
not connected to commercial power for 30 days or more, the
unit will reguire recalibration. This is easily accomplished
in the field and, in fact, The unit will automatically
diagnose itself and inform the operator of the need for
recalibration as part of the power on selfl test.

If during the power on self test the display indicates "AUTO
CAL7?, proceed as follows:

i. Remnove all input leads.
2. Press "ENTER."

The uhit will then go through an auto calibration process
wherein the send/receive pairs will be internally iooped, the
internal signal generator will send 5 different levels @ 1004
Hz plus 1 Jevel @ PAR while the measurement clircuitry
calibrates itself. This process takes approximately 30
seconds following which the unlt will revert to normal
operation,

1f desired, the unit may be forced into "AUTO CALIBRATE" at
any time by entering "IMP NOILZ" mode and depressing the "DV
putten followed by depression of the YENTER" button. Make
certain that all input leads are disconnected during "AUTO
CALIBRATION” or erroneous calibration will resalt.
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Next, exit the dialing mode by selecting any other line
category {LINE, SEND, MEASURE or IMP NOIZ}.

HMethod B: Sterage of a number not yvet dialed.
{(this method allows a humber to be stored without
actually signaling it out on the TX PAIR.)

First, enter the dialing mode by selecting DPF, 1T or MF,

Next, depress "ST0O" followed by depression of any digit
0 through 9 corresponding to the memory location desired
to store the aumber.

Next, dial the desired number (up to 48 digits).

Next, exit the dialing mode by selecting any other line
category,

Last Number Redia}:

Any time that diaeling mode iIs entered, a number is dialed
{either manually cor using the recall function! and then
dialing mode is exited, that number will be stored in the
last number dialed memory. To dial that number again, follow
this procedure:

First, enter dialing mode and toggle to the desired signaling
type (DF, TT or MF).

Next, depress "RCL" and "*", The "last number dialed" number
will be recalied from wmemory and speed dialed.

Dialed Number Recall({speed dial}:

Any cf the stored telephone numbers may be recalled from
memory and speed dialed.

First, enteyr dialing mode and select the desired signaling
type {BP, TT or MF).

Next, depress "RCL" [ollewed by the digit (0-9} correspending
with the memory location cvontalining the desired telephone
number .,

SLOPE-SWEEP PARAMETER STORAGE

In SLOFPE-SWEEP mode the AMS signal generator will
automatically sweep between a low and high freguency limit at
step sizes and dwell times previously stored in memory. The
four parameters associated with this mode, LO FREQ, HI FREQ,
FREQ STEP, and DWELL TIME, are stored in memory locations A,
B, €, and D, respectively. The parameters have the following
range:
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By moving switch #7 to the Qfépositian, the "STo" function
willl be made operational and the factory set-ups may bhe
altered to the operator's preference.

it is recommendsd that switch #7 be returned to the " oK ™"
position once the desired front panel set-ups are obiained so
as to protect them from accidental change.

MISCELLANEQUS PARAMETER STORE/RECALL

Up to 10 valués of eack of the following parameters may be
stored in memory for later recall:

Any signal generator transmit level (LVL SET)
Any signal generator, "VAR HZ", Fregquency (FREQ SET)

The TLP reference level used for 4 wire return loss (SET
TLF)

The impulse noise measurement timey {RUN TIME)

The impulse noise measurement low level threshold {LO
THLD}

To store a value in memory, select the desired function (this
wiil be indicated by the associated green LED on). Next,
select the desired value using either direct numeric entry or
the UP ARROW or DOWN ARROW controls,

Note: If up arrow or down arrow buttons are used, the value
displayed in the numeric display is automatically ready for
storage. II direct numeric entry is used, the "ENTER" button

With the function seiected, the associated green LED On, and
the desired value displayed, depress the "STO" button
foliowed by a numeric button 0 through 9 corresponding to the
desired memory storage location.

Special Note: While it is possible to enter a wide range of
signal generator level values intc memory, the signal
generator actual transmit levels are limited to a specific
range depending upon the signal generator function selected.
For example, ERL signals may only be output in the range ~10
to -2 dBm. Therefore, if a value is recalled from memory and
is outside the allowed range for the function selected, then
the generator will generate the level at its limit closest to
the value recalled. For example, if in ERL signal generate
and a value of ~-20 4BM is recalled, the generator will
actually go to -10 dBM as that is the level within its range
closest to the recalled value.
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Similariy, if in VAR HZ mode with SF SKIP on, the signal
generator will not generate any recalled freguency in the SF
SKIP bend (2450 Hz - 2750 Hz) or 2130 Hyx - 2430 Hz for AMGE
put rather will go to the allowed value closest to the recal-
led value. The stored values are not affected by these
adjustmenlis.

"CANNED" {factory suppllied) MISCELLANEOUS PARAMETERS

As supplied from the factory, the miscellanecus merory will
have the followlng values in memnory:

SE

L¥L

|

T VALUE TYPICAL

jex

-50.
~-40
~2%.
-23
~16.
- 8.
- &,

0.
+ 7.
+10.

dBm

[s3:351

ABi Co to CXR data

dBm

dBm Co to CXR voice

aBm Customer trunk transmit
dB8m Co to Customer data
dBm * Customer data transmit
GEm Co to customer CXR

dBm

0 00 =1 S) 0 OF R
OCOOCHOOOOO

FREQ SET VALUE

50 Hz
Hz
1G04 Hz *
1200 Hu
2400 Hz
2804 Ha
Hz
28 kHz
87 kHz
i16 kHz

[PEE™
i~
<
e

[ Rt R (S
ES
o
[
O

-23.

S ORI MO A
+
)
QoCOooOOO0
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RIUN %IME VALUE
{Imp Noiz Mode)

1 min

5 min

i0 min

i min *

30 min

min

2 hr (i20 min}

8 hr (480 min}

12 hr (720 min}

G0 min {continuwousj

QO E RO N
=]
Q

L0 THLD VALUE
{Imp Nolis Mode}

10 dBrn

20 dBrn

30 dBrn

40 J4Brn Note: AMSE uses dBm
54 dBrn units of measurement,
dBrn

7¢ dBrn ¥

& dBrn

a0 dBRen

100 dBrn

QW maiSH U DN
[+2]
=]

*  Indicates power on defaull settings.

Rear panel dip switch #7 will alsoc protect the miscellaneous
stored values when in the on position. Turh switch to the
OPEN (off)position if it is desired to change any of the
stored values.

DIALED TELEPHONE NUMBER STORE/RECALL

Up to ten telephone numbers consistiang of up to 48 diglts
each may be stored in memcry, blus the last number digled may
also be recalled.

Stored telephone numbers provide a "speed dial function® to
the unit in that the entire stored number is automatically
dialed upon recall.

There are two methods of storing numbers:
Method A: Storage of a number just dlaled.
First, enter the dialing mode by selecting DP,. ITT or MF.
Next, dial the desired number {up to 48 digits}.
Next, depress "STO" followed by depression of any digit

o through 9 corresponding to the memory location desired
to store the number.
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