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REPCRTING OF ERRORS

You can inprove this manual by reconmmendi ng inprovenments
using DA Form 2028-2 (Test) located in the back of the man-

ual. Sinply tear out the self-addressed form fill it out
ars] shQV\lm on the sample, fold it where shown, and drop it in
the mail.

If there are no blank DA Forms 2028-2 (Test) in the back
of your manual, use the standard DA Form 2028 (Recommended
Changes to Publications and Blank Forns) and forward to the
Commander, US Army Conmmuni cations and Electronics Materiel
Readi ness Conmand, ATTN.  DRSEL-MA-1, Fort Mnmouth, NJ 07703.

In either case a reply will be furnished direct to you.

This manual is an authentication of the manufacturer’s comercial liter-
ature which, through usage, has been found to cover the data required to
operate and maintain this equipnment. Since the manual was not prepared

in accordance with mlitary specifications and AR 310-3, the format has
not been structured to consider |evels of maintenance.
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0. I NTRODUCTI ON

0.01 Scope. This manual describes Telegraph Data Anal yzer TS-3378/G
and provides instructions for operation and mai ntenance. Throughout
this manual, the TS-3378/G is referred to as the Anal yzer.

0.02 | ndexes of Publications.

(a) DA Pam 310-4. Refer to the latest issue of DA Pam 310-4 to deter-
mne whether there are new editions, changes, or additional publications
pertaining to the equipnent.

(b) DA Pam 310-7. Refer to DA Pam 310-7 to determne whether there
are nodification work orders (MADOs) pertaining to the equipment.

0.03 Forns and Records.

(a) Reports of Maintenance and Unsatisfactory Equipnent. Mintenance
forms, records, and reports which are to be used by maintenance personnel
at all maintenance levels are listed in and prescribed by T™M 38-750.

(b) Report of Packaging and Deficiencies. Fill out and forward
DD Form 6 (Packaging Inprovenent Report) as prescribed in AR 700-58/
NAVSUPI NST 4030. 29/ AFR 71- 13/ MO P4030. 29A, and DSAR 4145. 8.

(c) Discrepancy in Shipment Report (DISREP) (SF 361). Fill out and
forward Discrepancy in Shipment Report (DI SREP) (SF 361) as prescribed in
AR 55- 38/ NAVSUPI NST 4610. 33A/ AFR 75- 18/ MCO P4610. 198B and DSAR 4500. 15.

0.04 Reporting Equipment |nprovenent Reconmendations (EIR). EIRs wll
be prepared using DA Form 2407, Mintenance Request. Instructions for
preparing EIR s are provided in TM 38-750, The Arny Mintenance Management
System EIR's should be mailed direct to Commander, US Arny Communications
and Electronics Miteriel Readiness Command, ATTN. DRSEL-MA-Q Fort
Monmouth, NJ 07703. A reply will be furnished direct to you.

0.05 Administrative Storage. Refer to[paragraph L. Z2Z]for administrative
storage checkout procedures.

0.06 Destruction of Arny Mteriel. Destruction of Army materiel to pre-
vent eneny use shall be as prescribed in TM 750-244-2.

Page 1
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1. GENERAL

1.01 This manual describes installation, operation, theory, and naintenance of the
DVB- 303A Anal yzer (Fi[g—_1]].

(A)  Electrical Description

1.02 The Anal yzer measures bias and end distortion and detects and counts parity
and bit errors present in data signals, of any standard signal level, with bit
rates up to 9600 bauds.

Distortion

1.03 For start-stop signals, with code levels of 5 6, 7, or 8, the Analyzer neasures

peak distortion, bias, and end distortion. Direct read-out is provided by a
front-panel neter, calibrated in per-cent-of-unit interval, and two |anps that indicate
whether the distortion is Marking or Spacing. Read-out nmay be obtained on either al
transitions or on selected transitions (first or second or third, etc.).

1.04 For synchronous signals, the Analyzer measures bias and peak distortion

Fig. 1 - Front View - DMS-303A Anal yzer

Page 2
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Error Count

1.05 The Analyzer detects errors in either odd or even parity check signals (8-leve

code start-stop only). A front-panel alarmindicator [anp [ights when an error
is detected. Wth optional printed-circuit (PC) cards A3 and A4 installed, the Analyzer
al so counts parity errors. Bit errors occurring in reversal pattern or in either of the two
pseudo random pattern signals may be measured by the Anal yzer when equi pped with
optional A3 and A4 assenblies. (Reversal and either of the two random pattern signals
are available fromeither another Analyzer or fromPattern Generator PG 303A.) The
Anal yzer counts up to 50 errors per error-count-interval (of either 10°, 10°, 10° 10°,
or 10°bits) . A front-panel meter provides direct read-out of the error count, and the
interval is determned by the setting of the ERROR COUNT | NTERVAL switch. The error
count will hold until reset manually or it may be arranged to reset automatically to zero
and begin a new count at the end of the selected interval

(B) Equi pment Description

1.06 The Analyzer ([Fig._11 and 2) consists essentially of a chassis housed in an op-

tional portable metal case with renmovable front and rear covers. The front cover
stores the power cord and an optional Data Set Interface Adapter Cable. The chassis
mounts nine plug-in PCcards, one PC-card service extender, two power transforners,
a filter capacitor, and front and rear control panels. Frequently used controls and the
Data Set Interface connector are accessible on the front panel. Less frequently used
control s and accessory connectors are accessible behind the door in the rear cover
Internal adjustnents are |ocated on the exposed edge of PC-card A2 directly in front of
the renovabl e rear cover.

TERMINAL TERMINAL
BOARD BOARD
TBI TB2

WO K O G G G
LSIGNALJL_PAT _||_taROR
INPUT T OUT rULSE

N

1/4 AMP POWER EXT
SLO-BLO CORD CLK CLK
FUSE RECEPTACLE SWITCH CONNECTOR 3342

Fig. 2- Rear View - DV5-303A Analyzer
Page 3
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Optional Bit Rates

1.07 A crystal holder (Fig. 34) associated with the internal time-base oscillators

mounted inside the front panel. It nounts the 1.92nHz crystal (Y7) from which
the standard 37.5 X 2"bit rates (including 50 bauds) are derived. The hol der also has
provisions for mounting six additional crystals (Yl through Y6) from which to derive any
six optional bit rates. The dial plate of the associated BI T RATE switch has bl ank
space on which to wite-in or decal optional hit rates installed by the user. Also, the
dial plate is easily replaceable so that the user can order sets of optional crystals
supplied with a correspondingly marked dial plate. Instructions for adding the optional
bit rates are outlined in 4 (F) and associated strapping is described in 1.21.

Rack- Mount i ng
1.08 Although the Analyzer is suitable as a portable instrunent when used with op-

tional case, L-brackets [Fig.]3) are supplied to facilitate rack-mounting where
permanent installations are required. Wen the unit is to be rack-mounted, the port-

able case with front and rear covers is not used.

Separable Itenms Supplied

1.09 [Table T]lists the separable items that constitute Analyzer DMS-303A
may be used as a check-list to determne if equipment is conplete.

TABLE |

SEPARABLE | TEM5S SUPPLI ED

QUANTI TY | TEM
1 Chassi s
! Portable netal case (optional)
! Removabl e front cover (optional)
! Renovabl e rear cover (optional)
1 Power cord
2 Techni cal manual
! Data Set Interface adapter cable (optional)
2 L-brackets with screws
! PC-card Al, tinme-base circuits
! PC-card A2, power supply circuits
! PC-card A3, bit error circuits (optional)
! PC-card A4, error counter circuits (optional)

Page 5
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TABLE | (Cont’ d)

QUANTITY

| TEM

PC-card A5, input, transfer, and parity error circuits

PC-card A6, D/ A converter circuits

PC card A7, sync circuits

PC-card A8, distortion register circuits

PC-card service extender A9

PC-card A10, distortion counter circuits

Crystal Y7 (1.92nHz)

Crystals Y1 through Y6 (optional)

BIT RATE-switch dial (37. 5 X 2"(including 50-baud) markings)*

BIT RATE-switch dial with 37.5 X 2"markings and optional bit-rate
markings (optional)

*Item not supplied when unit is shipped with optional crystals Y1 through Y6 and op-

tional dial.

(C) Performance Specifications

1.10 [Tabl'e TT Joutlines the specifications applicable to the Analyzer.

TABLE ||
PERFORVANCE SPECI FI CATI ONS

| TEM DESCRI PTI ON
Greuit Solid-state, integrated.
Véi ght 18 pounds (with portable case).
Qut si 39 D rrenzi ons, Including Portable: 12-3/4 inches high by 5-13/16 inches
Extending Hardware wide by 17-1/2 inches deep.
Rack-mounted: 10-1/4 inches high by 5-1/4
inches wide by 19 inches deep.
I nput  Power 115/230-volt ac, 60 Hz, 10, 20 watts.
Input Data Signals Accepted 5-, 6-, 7-, and 8-level (code) start-stop, or
synchronous.

Page 6
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TABLE 11 (Cont’ d)

| TEM

DESCRI PTI ON

Input Data-Signal Levels

Accept ed

Input Data-Signal Bit Rates
Accept ed

Distortion Conponents Measured

Distortion Read-CQut Accuracy

Bit and Parity “Error Counter
Range (Optional)

External Tinme-Base Signal
Requi red
External Bit Sync Signal Required

Pseudo Random or Rever sal
Pattern Signal CQutput

Error Pulse Signal CQutput
Qut put
Character Sync Signal

Bit Sync Signal
Qut put
Automatic Reset

Filter

20ma neutral .

60ma neutral .

10/ 30ma pol ar.

ElA (RS 232B).

H1-Z (50k-ohm bridge polar).

HUB (+60-volt Mark, -30-volt Space).

37.5, 50, 75, 150, 300, 600, 1200, 2400,
4800, 9600 bauds, using internal time-base
range A

Six optional bit rates up to 9600 bauds, using
internal tine-base range B.

Any bit rate up to 9600 bauds, using external
time base.

Peak (Marking or Spacing).
Bias (Marking or Spacing).
End (Marking or Spacing).
t 2 per cent.

Zero to 50 errors per error-count interval of 102,
10°, 10°, 10°, 10°or infinite bits.

Polar, #6 volts, square-wave, with frequency at
200 tinmes bit rate of input-data signal under test

+6-volt square-wave, with frequency at 1 times
bit rate of data signal under test.

t6-volt polar.

+5-volt square pul se.

+5-volt square-wave.

+5-volt square pul se.

Resets read-out every five seconds when nea-
suring peak distortion and five seconds after end
of error-count interval when counting parity or
hit errors.

Swi tch connectable to renmove transients fromin-
put signal under test.

Page 7
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PUSH TO

SYNC
SWITCH

ERROR COUNT TRANSIT
INTERVAL (BITS) MODE SELEC'TON ‘
SWITCH SWITCH  SWITCH

OVERFLOW
LAMP
METER

DISPLAY
RESET

SWITCH

DATA SET

TR DAPTER

CONNECTOR

Loop PARITY PARITY S/8CODE INPUT .
CURRENT ERROR ERROR  LEVEL SWITCH sggéa ToM SUTEUT

SWITCH LAMP  SWITCH  SWITCH . a:a """"" )
iy MARK ON ' Y
we Co Lo LAMP e

Fig. 4- Front View - Analyzer Controls and Indicators

(D) Description of Controls and Indicators

1.11 Al operating controls and indicators are shown in Fg. 4 and described in

TABLE 11
CONTROLS AND | NDI CATORS
CIRCUT J CONTROL
NAME AND TYPE DESI G. POSI TI ONS FUNCTI ON
r%AQEIRe _svg_tcﬁosui'%o?e S6 POWER | Connects prinary power to Analyzer,
Indicator lamp in han Red indicator lanp lights.
die : :
! OFF Di sconnects prinary power.
1/4 AVP SLOW BLOW F1 :
cartridge fuse (rear Fuses primary power.
panel )
INPUT SIG 3-circuit 11 i
t el ephone | ack lxgln;e/;te? data signal under test to

Page 8
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TABLE 111 (Cont * d)
CIRCUIT | CONTROL
NAVE AND TYPE DESIG J POSITION FUNCTI ON
| NPUT - 6-position 59 20 Adjusts unit to accept 20ma neutral
rotary swtch Inputsi gnal.

60 Adjusts unit to accept 60ma neutral
i nput signal .

10/ 30 Adjusts unit to accept 10 to 30ma
polar input signal.

H-Z Adjusts unit to bridge input signal
with 50k-ohm input inpedance (zero-
volt trigger).

ElA Adjusts unit to accept EIA input sig-
nal (£6-volt polar).

HUB Adjusts unit to accept HUB input
signal (+60-volt Mark, -30-volt
Space), input inpedance greater that
50k ohms) (+15-volt trigger).

SIG MARK ON - indi- DS6 Lights when input signal is in Mark
cator lanp, clear condi ti on.

S'S CODE LEVEL - S10 5 Adjusts unit to accept 5-1evel code
5-position rotary inputsignals.

switch : ,

6 Adjusts unit to accept 6-level code
i nput signals.

7 Adjusts unit to accept 7-level code
input signals.

8 Adjusts unit to accept 8-level code
input signals.

sync Adjusts unit to accept synchronous
input signals.

S8 + - Adjusts unit to accept input signals

POL - 2 -position
toggle switch

of normal sense or inverted polarity.

Page 9
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TABLE I11 (Cont' d)

CRCUT CONTROL
NAVE AND TYPE DESIG | POSITI ONS FUNCTI ON
rLLTFZ%SMf;EES't'On St IN Connects internal filter to renove
99 noi se and transients frominput sig-
nal (for rates up to 150 bauds).
out Di sconnects filter
hgﬁg;thRREDEhautton S12 When depressed, current of input
) y p loop is indicated on neter
switch
BIT RATE (select) - s1
11-position rotary Ragge Ragge
switch - =
37.5
50 o\
75 i
150 g
100 Eg Adjusts unit to accept input signals
600 S f of corresponding bit rates.
1200 a
2400 S
1800 &
9600
EXT Connects external timne-base signa
to unit. Signal nust be square-wave
+6 volts, 200 x bit rate of signa
under test.
BIT RATE - (range) S1 A Selects range A of BIT RATE (select)
2-position rotary switch above
switch '
B Selects range B of BIT RATE (select)
switch above.
?E?Er- SM}(ﬁSS'tlon S3 REV Adjusts unit to detect and count bit
y errors in reversal pattern input sig-
al's.
RAND A\dj usts unit to detect and count bit
brrors in a pseudo random pattern
nput signal.

Page 10
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TABLE [ 11 (Cont’ d)

CIRCU T | CONTROL
NAMVE AND TYPE DESI G PCSI TI ONS FUNCTI ON

PARI TY Adjusts unit to detect and count par-

COUNT ity errors in 8-level code input
signal s.

PEAK Adjusts unit to neasure peak dis-
tortion in start-stop and synchronous
input signals.

Bl AS Adjusts unit to neasure bias distor-
tion in start-stop and synchronous
input signals.

END Adjusts unit to measure average end
distortion in start-stop input signals

TRANSI TI ON SELECT- S2 ALL Adjusts unit to measure distortion of
10-posi tion rotary all input signal transitions.
switch

1)

2 Adjusts unit to measure distortion of

4 the selected transition of start-stop

5> input signal characters.

6

7

8

9/

Meter - mllianpere ML Indicates distortion in per-cent-of-

meter movemnent

unit-interval (0-50 scale) when
MODE switch is set to END, BIAS, or
PEAK.

Regi sters error count (050 scale)
when MODE switch is set to PARITY
COUNT, REV, or RAND. (Optional
PC-cards A3 and A4 nust be
installed.)

Indicates input signal current
(0-100ma scal e) when LOOP
CURRENT switch is depressed.

Page 11
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TABLE I11 (Cont *d)

CRCUT CONTROL

NAVE AND TYPE DESI G POSI TI ONS FUNCTI ON
MARKI NG - i ndi cat or DS2 Lights to indicate that end or bias
| anp, clear distortion is Mrking distortion.
ISPAC| NGI - indicator DS1 Lights to indicate that end or bias
anp, clear distortion is Spacing distortion.
?l SPLAY RESET I- S13 AUTO Resets neter indication to zero every
-position toggle five seconds when neasuring distor-

tion. When counting bit or parity
errors, resets neter to zero five
seconds after COUNT COWP indica-

tor lights,
OFF Di sabl es automatic reset function.
MAN When monentarily depressed, resets
neter indication to zero.
ERROR COUNT | N- 4 10° ¥ od
L ghts COUNT COWP indicator |anp
ERVAL - 6 - position and steps error count after an inter-
rotary switch val of 10°bits has occurred.
10° Lights COUNT COWP indicator |anp

and stops error count after an inter-
val of 10°bits has occurred.

10 Li ghts COUNT COWP indicator |anp
and stops error count after an inter-
val of 10'bits has occurred.

10 Li ghts COUNT COWP indicator |anp
and stops error count after an inter-
val of 10°hits has occurred.

10° Lights COUNT COWP indicator |anp
and stops error count after an inter-
al of 10°hits has occurred.

co Error count stop function is disabled.

Page 12



TM 11-6625-2812- 14

TABLE 111 (Cont'd)

CRCUT CONTROL
DES| G POSI TI ON FUNCTI ON
NAME AND TYPE
- DS3 Lights to signal end of hit count de-
ECUTT COWP - i ndi c- termned by setting of ERROR COUNT
or Tamp, green | NTERVAL (BITS) switch.
o DS4 Lights when error count reaches 50,
rz:ERFLngerl ndi cator the maxinmum count registerable, and
P, holds until reset manually.
PARI TY ERRCR - i 11- DS5 Lights when a parity error is detected
dicator lanp, red
PARI TY ERRCR - 3 - Sl OFF Disable PARITY ERROR indicator |anp.
position toggle sw tch ON Permts PARITY ERROR indicator |anp
to light when error is detected.
RESET Wien nonentarily depressed to this
position, turns off PARITY ERROR in-
di cator |anp.
PUSH TO SYNC - S5 Wien depressed, input signal rever-
noment ar sh- sal or random pattern is synchronized
but ton s&jﬁ51 for error counting
TP1 Provides output of internal reversa
Egi;giihﬁwcuzzgl or pseudo random pattern generator
gp TP2 for use with another Analyzer in
reversal or random pattern bit error
counting
EXT CLK - 2 - posi S14 | NT Cocks internal pattern generator
tion toggle switch with internal time base
(rear panel) EXT Cl ocks internal pattern generator
with external 1 x bit clock signal

(  Installation

1.12 As a portable self-contained instrument (optional), the Analyzer is ready for

oper ati on when shi pped.

It can be rack-munted, however (see 1.13).

Al so,

accessory connections (see 2.02) expand its capabilities; their use is covered in the

operating procedures (see 2.03).

1.21)

Fut hernore, strapping options (see 1.15 through)

enhance the Analyzer’s versatility

Page 13
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Mount i ng

1.13 The Analyzer may be used as a portable unit, or two L-brackets (Fg._3) maybe
used to rack-mount it in an available slot in any standard 19-inch relay rack.

Connecti ons
1.14 Al connections are described in 2.02.

Strapping

1.15 The Anal yzer has six strapping options, as described in 1.16 through 1.21.
Fil[g. 5 Ishows the strapping termnal |ocations. Solder No. 22 bus wre between
the termnals specified for a given option and renove any unspecified straps.

Primary Power Options

1.16 The Analyzer will accept either 115- or 230-volt ac operating power. Inside

bottom of chassis, strap terminals E 1 through E4 in accordance with Hg. 5]for
either 115- or 230-volt ac operation. Wen shipped, the unit is strapped for 115-volt
ac.

Parity Error ptions

1.17 The parity error circuits can detect errors in either even or odd parity check
signals. On PC-card AS, strap terminals A B, and C in accordance with Fg. 5
for either even or odd parity. Wen shipped, the unit is strapped for even parity.

Error Count Options

1.18 The Analyzer will function with or without optional PCcards A3 (bit error cir-

cuits) and A4 (error counter circuits). On PCcard A8 (Fi[g. 5)] strap terminals
A and B together when optional PC-cards are not used. Renove strap when PC cards
are used. Refer to 4 (E) for installation of optional PC-cards.

Pseudo Random Pattern Generator Options

1.19 The internal pseudo random pattern generator will generate any of three pat-

terns: a 511-bit common pattern, a 511-bit CCITT standard pattern, and a 2047-
bit pattern. On PC-card A3, strap terminals A through F in accordance with Hrg. 5]for
either the 511-bit pattern or the 2047-bit pattern. Wen shipped, PC-card A3 is
strapped for the 511-bit pattern.

Pseudo Random (and Reversal) Pattern Qutput Sense Options

1.20 The output of the pseudo random pattern generator may be strapped to produce a
signal of EIA-RS-232B (-6-volt Mark) or ML-STD-188B (+6-volt Mark) signal

sense. n PC-card A3, strap terminals G H and | in accordance with Hig. 5] for
either normal or reverse signal sense. \hen shipped, A3 is strapped for normal sense.
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Ti me-Base Optional Bit Rates

1.21 The Analyzer has provisions to add up to six optional crystals from which to de-
rive six optional bit rates. The crystal frequencies are selected to produce a
200 x bit signal after having been divided by a factor of |, 16, or 32 by the tine-base
downcounter. On PC-card Al, strap terminals 1 through 12 and A B, and C in accord-
ance with FLg._8 to achieve the required division factor. Installation of the optional
crystals is described in 4(Q. Wen shipped, the Analyzer will be strapped in accord-
ance with any optional crystals supplied. [If optional crystals are not supplied, the
strapping termnals on Al will be open.

(F)  Adjustnents Required After Shipping

1.22 Make adjustnments as fol | ows:
(3) Renmove rear cover.
(b) Using power cord supplied, connect primary power to unit.
(c) Set POMER switch to OFF.

() Use screwdriver to adjust zero-adjust screw on neter front to set neter pointer
to zero.

(e) Set POWER switch on.

() Set DISPLAY RESET switch to OFF.

()) Set PARITY ERROR switch to ON.

(h) Set MODE switch to PARITY COUNT.

(ij Set TRANSITION SELECT switch to ALL,

() Set ERROR- COUNT INTERVAL switch to infinity signoo.
(k) Set INPUT switch to ElA

(I} Set POL switch to +.

(M Set FILTER switch to QUT.

(n) Set BIT RATE (range) switch to A

(o)) Set BIT RATE (select) switch to 75.
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(p) Using Pattern Generator PG 303A, or equivalent, apply a lowlevel (EIA 6 volts)
8-1evel selected character signal to INPUT SIG jack on Analyzer. Set Pattern
Generator for manual character step. Set selected character to have an even nunber
of Marks if the Analyzer is strapped for odd parity or to have an odd number of

Marks if strapped for even parity.

(g) On Analyzer, depress DI SPLAY RESET switch to MAN and PARITY ERROR switch to
RESET. PARITY ERROR indicator |anmp should now be out and neter should indi-

cate zero.

(r) On Pattern Generator, depress nanual release switch one time. On Analyzer,

PARITY ERROR indicator lanp should light and neter should advance one division.
Performthis procedure exactly 39 more tines. Analyzer meter should then indicate
40.

(s) At rear of Analyzer, on exposed edge of power supply circuits PC-card AZ adjust
R6 ([Fig._34) for an indication of 40 on front-panel neter.

(t) Connect a nultinmeter to 182 (+5v) and TB2 (-) on PC-card A2.

(u) Adjust R1 (Fg—3K) on PC-card A2 for +5-volt indication on nultineter.

2. OPERATI ON

.01 Front-panel switches and indicators permt the operator to neasure |oop current,
anal yze distortion, and count parity and bit errors present in the output signal of
data channel or equipnent under test. Required and accessory connections are described
in 2.02, and operating procedures are outlined in 2.03. (Controls are described in

[Table TTT)

(A Crcuit Connections

2.02 The Anal yzer becones fully operational when the power cord is inserted in the

3-wire receptacle at the rear of the unit and the signal under test is patched to
the INPUT SIGjack on the front panel. 1In addition to these two basic connections,
there are a nunber of accessory connectors, as shown in Hg. 6] and described in
[Table TV]

(B) Operating Procedures

2.03 First, performthe prelimnary set-up procedure (see 2. 04), and then any one or
all of the individual procedures outlined in 2.05 through 2.12.

Prelininary Procedure

2.04 Performthe follow ng set-up procedure before performng the procedures in 2.05
through 2.12.

(a) Set POWER switch on.

(b) Set INPUT switch to position that corresponds to voltage or current level (s) of
signal under test. Page 17
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Fig. 6 - Connections TMA5854013
TABLE |V
CONNECTI ONS
PANEL MARKI NG DESCRI PTI ON FUNCTI ON
EXT CLK BNC connect or External 200 x bit time signal input (6
volts, square-wave).
SIGNAL | NPUT Terminal board Signal under test input.
PAT QUT Terminal board Internal reversal or pseudo random pattern
signal output (6 volts).
ERROR PULSE Terminal board Internal bit error detector output.
BIT SYNC Termnal board Internal 1 x bit timing signal output
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TABLE IV (Cont’ d)

PANEL MARKI NG

DESCRI PTI ON

FUNCTI ON

CHAR SYNC

EXT BIT

i

GND
+V
-V

Data Set Interface
Connect or

Term nal board

Term nal board

Termnal board
Termnal board
Term nal board
Termnal board

12-pin Connector:

Pin A
Pin B
Pin C
Pin D
Pin E
Pin F
Pin H
Pinl
Pin K

PinL

Pin M
Pin N

Internal 1 x character timng signal output.
External 1 x bit timng signal input to inter-
nal pattern generator. (%6 volts, square-
wave) .

Chassi s ground.

Signal ground.

Internal +15-volt output.

Internal -15-volt output.
Provides the followi ng input and out put
connections for operation with the optional
Test Adapter Unit:

Pattern out

-15 volts out

External clock in (1 x bit)

Bit sync out

Signal ground

Spare

+15 volts out

+5 volts out

Spare

Chassis ground

Data signal in
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(c) Set SIS CODE LEVEL switch to position (5 6, 7, or 8) that corresponds to code
level of start-stop signal under test, or to SYNC if signal under test is synchron-
ous.

(d) Set POL (polarity) switch to (+) if signal under test is of normal sense (high
Mark, |ow Space) or to (-) if signal under test is of reverse sense (low Mark,
hi gh Space).

(e) Set FILTER switch to QUT. FILTER switch may be set to IN to remove noise and
transients from signal under test.

(f) Set DI SPLAY RESET switch to OFF.
(g) Set PARITY ERROR switch to OFF.

(h) Connect signal under test to INPUT SIGjack (unless it isalready connected via
rear-panel SIGNAL INPUT terminals or front-panel nultipin connector.

(i) If signal under test is high-level current (20 or 60ma neutral or 10/30ma polar),
depress LOOP CURRENT pushbutton and check nmeter indication, on |ower scale,

for correct current indication. Externally, adjust loop current for correct indication,
if required.

Note: If signal under test is neutral, place it in steady Mark condition and adj ust
for correct Mark current. |f signal under test is high-level polar, place it in

steady Mark and adjust Mark battery current for correct Mark current. Then place
signal in steady Space and adjust Space battery current for correct Space current.

(j) Set BIT RATE switches to range A and select the standard bit rate of 37.5, 50,
75, 150, 300, 600, 1200, 2400, 4800, or 9600 baud that corresponds to bit

rate of signal under test.

Note: If the bit rate of the signal under test is not one of the above standard rates,
the correct bit rate (up to 9600 bauds) can be achieved by one of two methods:

(1) It may be included on range B of the BIT RATE switch as an optional rate, or

(2) the BIT RATE switch may be set to EXT (external), and an external tine-base

signal (%6 volts, square-wave) can be connected to the rear-panel EXT CLK con-

nector. Set the external tine-base frequency to 200 times the bit rate of the sig-
nal under test.

Peak Distortion Measurenent Procedure

2.05 The neasure peak bias distortion, performthe set-up procedure in 2.04 and then
continue with the follow ng procedure.

(a) Set MODE switch to PEAK

(b) Set TRANSI TI ON SELECT switch to ALL.
Page 20
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(c) Read peak distortion on upper scale of nmeter (0 - 50 per cent of unit interval).
Meter pointer will hold at highest deflection obtained during measurement period.

Pointer will hold until it is reset to zero by momentarily depressing DI SPLAY RESET
switch to MAN position.

Note: Reset function can be perfornmed automatically each five seconds by setting
DI SPLAY RESET switch to AUTO

Bias Distortion Masurenent Procedure

2.06 To neasure average bias distortion, performset-up procedure in 2.04 and then
continue with the follow ng procedure.

(a) Set MDE switch to BIAS
(b) Set TRANSI TI ON SELECT switch to ALL.

(¢) Set DISPLAY RESET switch to OFF.

(d) Read average bias distortion on upper scale of nmeter (0 - 50 per cent of unit inter-
val). If the Space-to-Mark transitions of the signal under test are occurring

early, the MARKING indicator lamp will light. If they are occurring late, the SPACING
indicator lamp will [ight.

End Distortion Measurenent Procedure

2.07 To nmeasure end distortion, performthe set-up procedure in 2.04 and then con-
tinue with the follow ng procedure.

Note: End distortion is not measured for synchronous signals.
(a) Set MODE switch to END.
(b) Set TRANSITION SELECT switch to ALL.
(c) Set DI SPLAY RESET switch to OFF.

(d) Read average end distortion on upper scale of meter (0 -50 per cent of unit inter-
val). If the Mark-to-Space transitions of the signal under test are occurring
early, the SPACING indicator lamp will light. If they are occurring late, the MARKING

indicator lamp will [light.

| ndividual Transition Distortion Masurenent Procedure

2.08 To neasure the distortion of individual transitions, performthe set-up procedure
in 2.04 and then continue with the fol |l ow ng procedure.

Note: Individual transition distortion is not measured for synchronous signals.
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(a) Set MODE switch to either BIAS (see 2.06), END (see 2 .07), or PEAK (see 2 .05).

(b) Set TRANSI TI ON SELECT switch to setting (1 through 9) that corresponds to the
position, in the character, of the transition to be measured. (Setting 1 of switch

corresponds to the transition ending the start element.)

Note: Wiere there is no transition between two el enents of a character (between
two Marks, for exanple), no distortion will register.

Parity Error Detection Procedure

2.09 To detect parity errors, performthe set-up procedure in 2.04 and then continue
with the follow ng procedure.

(a) Set MODE switch to PARITY COUNT.

(b) Set PARITY ERROR switch to ON.
(c) Set S/'S CODE LEVEL switch to 8.

(d) Using Pattern Generator PG 303A, or equivalent, apply an 8-level start-stop
parity check signal to the equipnent under test.

(e) If the equipnment under test causes parity errors to occur, the PARITY ERRQR in-

dicator lanp will light. Each tine a parity error occurs, the lamp wll Iight
and remain lit until the PARITY ERROR switch is momentarily depressed to the RESET
position.

Parity Error Counting Procedure

2.10 Wen optional PC-cards A3 and A4 are installed in the Analyzer, the parity errors
detected (see 2.09) will register on the front-panel nmeter. Performthe set-up

procedure in 2.04 and then continue with the follow ng procedure.

(a) Using Pattern Generator PG 303A, or equivalent, apply an 8-level start-stop
parity check signal to input of equipnent under test.

(b) Set MODE switch to PARITY COUNT.

(c) Set S/'S CODE LEVEL switch to 8.
(d) Set DI SPLAY RESET switch to AUTO Depress PUSH TO SYNC switch.

(e) Set ERROR COUNT INTERVAL switch to co. If equipnent under test causes parity
errors to occur, the nunber of errors will register on the front-panel neter. The

neter pointer will advance up scale one division per error. Wen 50 errors have
occurred, the OVERFLOWindicator lamp will Iight and no further errors will be
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counted. If, however, the ERROR COUNT INTERVAL switch is set to a position other

than c&the COUNT COWP indicator lanp will light and the error count will stop
after the selected interval (of 10°, 10°, 104, 10°, or 10°bits) has occurred. Five

seconds after the COUNT COWP indicator lanp lights the count is reset to zero and
the count begins again.

(f) Set ERROR COUNT INTERVAL switch to position (of 10°through 10°) that causes
the COUNT COWP indicator lamp to light before the OVERFLON indicator |anp

can light.

(g) The count registered on the neter at the time the COUNT COWP indicator |anp
lights is the nunber of parity errors per error-count interval.

Exanple: If the ERROR COUNT INTERVAL switch is set to 10°and the neter regis-
ters 32 at the time the COUNT COWP indicator lanp lights, the ratio of parity errors
to error-count interval bits is 32 errors/1000 bits.

Bit Error Counting, Reversal Pattern, Procedure

2.11 When optional PC-cards A3 and A4 are installed in the Analyzer, bit errors in
reversal pattern signals can be detected and counted. Perform the set-up pro-

cedure in 2.04 and then continue with the follow ng procedure.

(a) Using Pattern Generator PG 303A, or equivalent, apply a reversal pattern signal
to the equipnent under test.

(b) Set MODE switch to REV and S/S CODE LEVEL switch to SYNC

(c) Set DISPLAY RESET switch to AUTO. Depress PUSH TO SYNC switch.

(d) Set ERROR COUNT INTERVAL switch to a). If the equipnment under test causes bit
errors to occur, the nunber of errors will register on the front-panel neter. The
neter pointer will advance up scale one division per error. \Wen 50 errors have

occurred, the OVERFLONindicator lanp will Iight and no further errors will be
counted. If however, the ERROR COUNT INTERVAL switch is set to a position other
thanaothe COUNT COWP indicator lanmp will light and the error count w 1l stop

after the selected interval (of 10° 10° 10° 10°, or 10°bits) has occurred. Five
seconds after the COUNT COWP indicator lanmp lights, the count is reset to zero and
the count begins again.

(e) Set ERROR COUNT INTERVAL switch to position (10°through 10°) that causes
COUNT COWP indicator lanp to light before OVERFLOW indicator |anp can

i ght.

(f) The count registered on the meter at the time the COUNT COWP indicator |anp
lights is the number of bit errors per error-count interval.
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Exanple: If the ERROR COUNT INTERVAL switch is set to 10°and the meter regis-
ters 47 at the time the COUNT COWP indicator lanp lights, the ratio of bit errors
to error-count interval bits is 47 errors/100 hits

Note: If it is required to count more than 50 bit errors, an external electronic
counter may be connected to the ERROR PULSE ternminals on the rear panel

Bit Error Counting, Pseudo Random Pattern, Procedure

2.12 Wen optional PC-cards A3 and A4 are installed in the Analyzer, bit errors in a
pseudo random pattern signal can be detected and counted. The procedure is

the same as in 2.11 except that Pattern Generator PG 303A is used to apply a pseudo

random pattern signal to the equipment under test and the MODE switch is set to RAND

Note: The Analyzer can be strapped (see 1.19) for either 51l-bit (common or

CCITT) or 2047-bit random patterns. Both the Analyzer and the Pattern Generator
nust be strapped for the sane pattern. Another Analyzer may be used to apply the
random pattern signal to the equipnent under test. The internally generated random
pattern signal is available at the front-panel connectors (TEST SIG OUTPUT).

3. PRINCIPLES OF OPERATION

(AL General

3.01 This section provides a sinplified block diagram analysis (see (B)), a detailed
bl ock diagram analysis (see (C)), and an over-all logic diagram analysis (see
(D). The power supply circuits are covered in (E).

(B Sinplified Bl ock Diagram Analysis (HALQ. 7)

3.02 The data signal under test is applied to the input circuits. There, it is converted
to logic level signal Ms for distribution to the other Analyzer circuits.

3.03 The time-base circuits generate a timng signal whose negative transitions occur

at 200 tines the hit rate of MS. The sync circuits divide 200 x bit by two to
produce 100 x bit timing signal DC. The distortion counter circuits divide DC by 100 to
produce 1 x bit timng signal BT

3.04 Wien M5 is synchronous, the sync circuits synchronize DC with the average tine
position of the M5 transitions. This is acconplished by conmparing BT with M5
and adding the subtracting DC pul ses as required.

3.05 Wen M5 is start-stop, the sync circuits synchronize DC with the first transi-
tion of each start elenent. This is acconplished by enabling DC at each start
el ement and disabling DC at each stop el ement.

3.06 The distortion counter circuits count the negative transitions of DC. The binary
coded decimal (BCD) output of the counter steps fromzero to 50 to zero during
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the interval of each M5 bit. If M5 is not distorted, the count will reach zero as the
actual M transitions occur. |If the actural M5 transitions occur early or late, the
BCD count, at the time the transitions occur, will be nunmerically equal to the per cent
of displacement.

3.07 Each time an actual Ms transition.occurs, it initiates a transfer pulse XFR in the
transfer circuits. Transfer pulse XFR gates the BCD count, of that instant, into

the distortion register circuits. There it is stored until the next XFR pulse is generated.

The D/ A converter circuits constantly monitor and convert the stored count to an

equi val ent analog current. The analog current drives meter ML to read transition dis-

pl acement in per-cent-of-unit interval.

3.08 Wen M5 is an 8-level code start-stop signal, the parity error circuits enit a

parity error pulse (PE) each time they detect a parity error in M5. Also, when
MS is either a reversal pattern signal or a pseudo random pattern signal, the bit error
circuits emit an error pulse EP) each time they detect a bit error in M5, Either EP or
PE steps the error counting circuits. The BCD output of the error counting circuits is
converted to an equivalent analog current by the D/A converter circuits . The anal og
current drives meter ML, causing its pointer to advance up scale one division each
tinme an error is detected.

(0 Detailed Block D agram Anal ysis

3.09 The distortion neasuring circuits are described in 3.11 through 3.22, and the
error counting circuits are covered in 3.23 through 3.27.

Note: The block diagrams (Hg. 27 and 28) are fold-out illustrations located at the
end of this section to facilitate viewing them while reading the followng text and
associ ated timng diagrams (Fig._8 through 11).

Distortion Measuring Grcuits

3.10 The distortion measuring circuits are described in 3.11 through 3. 22.

Input Grcuits (Frg._27)

3.11 The data signal under test is coupled through POL switch S8 to the input circuits
and to LOOP CURRENT switch S12. The POL switch adjusts the input to accept

either normal or reverse polarity signals. The LOOP CURRENT switch facilitates reading

loop current on neter ML. INPUT switch S9 adjusts the input circuits to accept data of

any standard current or voltage level. FILTER switch S7 connects a filter across the

loop to renove noise fromthe data, if required (not to be used at hit rates over 150).

The input circuits convert the incomng data to a logic level signal (MS) that is conpati-

ble with the rest of the Analyzer circuits. Signal MSP consists of a train of spikes

that coincide with the negative transitions of M. The SIG MARK ON indicator |anp,

DS6, lights when the data signal is in the Mark condition.
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Tinme-Base Crcuits (Frg. 27)

3.12 BIT RATE switch Sl adjusts the time-base circuits to produce an output square-

wave (200 x BIT) whose negative transitions occur at 200 times the hit rate of
MS. The BIT RATE switch has an external position that facilitates substituting an ex-
ternally generated 200 x bit signal (EXT CLK connector).

Sync Gircuits (Frg_27)

3.13 The 200 x bit timng signal is divided by two in the sync circuits to produce 100

X bit timng signal DC. DCis coupled to the distortion counter circuits, where
it is divided by 100 to produce 1 x bit timng signal BT. Wen M issynchronous, the
sync circuits conpare the rate of BT with the rate of M5, [If BT is fast, pulses are sub-
tracted fromDC |If BT is slow, pulses are added to DC. In this way, DC, and sub-
sequently BT, are synchronized with M5 in rate and phase. Timng signal CTB has a
rate of 200 tinmes hit. It is derived fromthe 200 x BIT output of the time-base circuits
and is synchroni zed with M.

3.14 Wien DC is start-stop, the sync circuits utilize MSP and to synchronize DC
with the first transition of each start element of M5 and to derive additional
timng signal RST and ST. Shortly after the first transition of each stop elenent, DCis
inhibited and ST inhibits the transfer circuits. At the first transition of each start ele-

ment, DC is enabled and RST resets the distortion counter circuits to zero. Then,
shortly after the first transition of each start element, ST enables the transfer circuits.
In this way, DC and the distortion counter are synchronized with the first transition of
each start element, and the transfer circuits are disabled during the tine of that transi-
tion.

3.15 SIS CODE LEVEL switch S10 adjusts the sync circuits for either synchronous or

5-, 6-, 7-, or 8-level start-stop operation. The CHAR SYNC out put provides
positive transitions to coincide with the first transition of each start elenment and nega-
tive transitions one unit after the first transition of each stop element. The BIT SYNC
output provides a 1 x bit signal derived from BT.

Distortion Measurenent (Hg. 8] 9, and 27)

3.16 The distortion counter circuits 0503 0% 0% 0 %0 % 050
count the negative transitions ™ AR ST R

e . Il . il | i

of DC. The BCD out put st eps from 50 ”’[-...-l.!.!u lmm.‘;. . ....;l.l“t“’e!;!..:;!
through zero through 50 for each tran-
sition of M5. The BCD count reaches

5 &8 % %

zero at the ideal time position of each | | I
transition of MS. Wien an actual

transition of MS occurs, it initiates a | [ 1
transfer pulse XFR in the transfer cir-

cuits. Each time XFR occurs, it trans- Fig. 8 - Over-All Timng, Synchronous
fers the BCD count into the distortion Distortion Measurement
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register circuits. The transferred STARY
BCD count is there stored until the us 1 [ Ta[sTs]s Jsor
next XFR pul se occurs to displace it 0500505050 50 S0 %
with a new count. If M5 is not dis- oC LR OO R N
torted, its actual transitions will
occur as the counter BCD output is at or -LﬁI-L—I_l—I-L—I-laJ—1=J_—
zero. If the transitions are displaced ST
either early or late, however, the —J L
counter will be at some count between RST i
zero and 50 when XFR occurs. ___
xR R
Exanple: If M transitions are
displaced early or late by 21 per
cent of a unit internal fromtheir
i deal time positions, the BCD Fig. 9 - Over-All Timng, Start-Stop
count. at_the output. of _the counter Distortion Measurenent

will be at count 21 when XFR

occurs. BCD count 21 will therefore be transferred into the distortion register
each tinme XFR occurs. The BCD output of the register is continuously converted
to an equivalent analog current by the D/A converter circuits . The ANALOG cur-
rent in this case would drive neter M to indicate 21 per cent.

Extra Count (Frg. 27)

3.17 As the distortion counter down-counts fromb50 to zero, it is always one count

short . During the down-count, BT adds a constant one count to the distortion
register to conpensate

Marking and Spacing Indicator Lanps (Fig. 27)

3.18 Signal EL lights either the Marking or Spacing indicator lanp to signal whether
the distortion indication (M) represents early or late distortion

Bias Distortion (Fg._27)

3.19 When set to BIAS, MDE switch S3 adjusts the transfer circuit to permt only
the Space-to-Mark transitions of MSto initiate transfer pul ses.

End Distortion (Fg._27)

3.20 Wen set to END, MODE switch S3 adjusts the transfer circuits to permt only

the Mark-to-Space transitions of M5 to initiate transfer pulses. For synchro-
nous operation, end distortion does not apply, and S/'S CODE LEVEL switch S10
inhibits the transfer pul ses during all Mark-to-Space transitions of MS
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Peak Distortion (Fg._27)

3.21 Wen set to PEAK, MODE switch S3 adjusts the transfer circuits to permt both

Space-to-Mark .and Mark-to-Space transitions of M5 to initiate transfer pul ses
Signal PT inhibits XFR except when the BCD count at the input to the distortion register
exceeds the BCD count at the output. Again, end distortion does not apply during syn-
chronous operation, and S/S CODE LEVEL switch S10 inhibits the transfer circuits
during all Mark-to-Space transitions of M

I ndividual Transitions (EQ._27)

3.22 For start-stop operation only, the end, bias, or peak distortion of an indivdua
transition of each character may be measured. TRANSITION SELECT switch S2

may be set to inhibit the transfer circuits during all transitions of each character except
the one selected (1 through 9) . Transition 1 corresponds to the first transition of the

first information bit.

Error Detection and CountingCrcuits (Fig. 28]

3.23 The time-base circuits, sync circuits (and associated function of distortion
counter circuits) and input circuits are described in 3.11 through 3.15 above.

Parity Error Grcuits (Fig. ID and 28)

3.24 The parity error circuits monitor M5 to produce a parity error pulse (PE) for each
character that contains the wong nunber of Mark elenents. The circuits are
strappable to detect either even or odd parity errors. For even parity, each character
that contains an odd number of Marks initiates a PE pulse. For odd parity, each char-
acter that contains an even nunber of Marks initiates a PE pulse. The negative tran-
sition of ST produces the PE pulse during the stop elenment of each character that con-
tains the incorrect nunber of Marks.
Reset pulse RST resets the circuits at cant
the tirst transition of each start ele- ws T [T 23] al s e [7 s Jsop
ment. Signal T9 inhibits the circuits
before the stop element can be counted o L U Y
as a Mark. Each time a PE pulse is _ T
generated, PARITY ERROR indicator
lanp DS5 lights. The lanp remains
it until PARITY ERROR switch S11 is
operated to put it out. Each tine a PE
pulse is emtted, it steps the error
counting circuits one count (see 3.26 Fig. 10- Over-All Timng, Parity Error
and 3.27 below) . Det ecti on

sT
]
RST
PE

Page 29



™ 11-6625-2812-14

Bit Error Circuits (Fig. I and 28)

3.25 The bit error circuits nonitor MISSING BIT
M5 when M5 is either a rever- _‘(’/

sal pattern or pseudo random pattern MS _J_"l__;"- :\__J_L

signal. M5 is conpared with identica

internally generated patterns. Should BT | | | | | | [ | | | |

M5 lose a bit, the inconming and inter-

nal signal patterns would not be coin- EP [

cident during the time of the mssing

bit [Frg._11) . The lack of coincidence

initiates an error pulse (EP). PUSH TO Fig. 11 - Over-All Timing, Bit Error
SYNC switch S5 is operated to syn- Det ecti on

chronize the incomng pattern with the

internal pattern. During synchronization, signal CSinhibits the error counting circuits
(see 3.26 and 3.27 below). Signal SPis alx hit spike train that steps the interva
counter in the error counter circuits (see 3.26 and 3.27 below). SP is derived from
timng signal BT applied through BIT CLK switch A12Sl. The BIT CLK switch may al so
be set to substitute an external 1 x bit signal from EXT BIT terninals on TB2. Error
pul se EP is coupled out through ERROR PULSE terminals on TBl. The output of the
internal pseudo random pattern generator is nmade available at the TEST SIG QUTPUT
connectors, TPl and TP2, on the front panel

Error Counting Greuits (Frg. 28]

3.26 As determined by the setting of MODE switch S3, the error counter circuits

count either the bit error pulse EP or the parity error pulse PE. The BCD output
of the error counting circuits is monitored by the D/A converter circuits. The D/ A
converter circuits convert the count to an equivalent analog current. The anal og current

drives meter ML. Each tine an error pulse occurs, the BCD count steps up one count,
causing the neter pointer to advance up scale one division. At count 51 the OVERFLOW
indicator lanp lights and error counting is inhibited

3.27 Wile error pulses are being counted, SP spikes are also being counted. The

spi kes occur at the bit rate of MS. After a nunmber of spikes have occurred, as
sel ected by the ERROR COUNT I NTERVAL switch (10° 10°, 10 10°, or 10°bits), the
error counting circuits becone inhibited, the COUNT COW indicator lanp lights, and
CS enabl es the automatic function of the reset circuits. Fve seconds |ater reset pul se
ECR resets the error counter circuits (if DI SPLAY RESET switch S13 is set to AUTO). The
COUNT COWP or OVERFLOW i ndicator |anp goes out and a new error count begins.

Note: Both indicator lanps do not light at the same tine. Error count 51 lights the
OVERFLOW i ndicator lanp, and the selected interval count lights the COUNT COW
indicator lanp. The first conpleted count lights its associated indicator |anp

As soon as one of the two counts is conplete both counts are inhibited. Both
counts remain inhibited and the lit indicator lanmp remains lit until ECR resets

both counts to zero. ECR wll occur five seconds after one of the two counts is
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conplete if DISPLAY RESET switch is set to AUTO |f the DI SPLAY RESET switch
is set to OFF, ECR will occur when the DI SPLAY RESET switch is depressed to
MAN. The operator nust select the position of the ERROR COUNT | NTERVAL

switch that pernits the interval count to becone conplete before the error count

overfl ows.

D Loaic Diagram Analysis

3.28 The logic functions of each mgjor circuit area are detailed in 3.29 through
3.77. Logic standards used in this analysis are described in fFg._17]

Note: The logic diagrams (Fig. 27 through 33) are fold-out illustrations and are
therefore located at the end of Section 4 to facilitate view ng them while reading
the following text and timng diagrans (Fig._13 through 24).

LOGIC LEVELS:

GATE:

INVERTER!:

AMPLIFIER:

SHAPER:

GATE:

+5VOLTS = I=H= RIGH
OVOLTS =0=L = LOW

1
o
RN
L~

PASSES ONLY NEGATIVE
TRANSITIONS

Fig. 12- Logic Standards

p—————
po——
he—

BISTABLE

. IN SET CONDITION WHEN 1-OUTPUT IS HIGH,

. WHEN S-INPUT IS HIGH AND C - INPUT IS

LOW, NEGATIVE TRANSITION AT T -INPUT
SETS BISTABLE,

. WHEN C-INPUT IS HIGH AND S- INPUT IS

LOW, NEGATIVE TRANSITION AT T -INPUT
RESETS BISTABLE.

. WHEN BOTH C-INPUT AND S-INPUT ARE

HIGH, NEGATIVE TRANSITIONS AT T-INPUT
ALTERNATLY SETS AND RESETS BISTABLE.

. NEGATIVE TRANSITION AT SD - INPUT SETS

BISTABLE.

. NEGATIVE TRANSITION AT CD ~INPUT

RESETS BISTABLE.

. LOW AT SD-INPUT HOLDS BISTABLE IN SET

CONDITION, OVER - RIDES T-INPUT.

LOW AT CO-INPUT HOLDS BISTABLE IN
RESET CONDITION, OVER-RIDES T-INPUT.

T™MB9145002
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Input Grcuits (Fig. 1B and 29)

3.29 The data signal under test is

coupled in through PQOL (polar- START STAR™
ity) switch S8, LOOP CURRENT switch M stop | [ le s fels[ster] [
S12, and resistors ASR4 and ASR5 to "I e N e N A 1
the input of electronic relay ASQ - e
A5Q. The signal at the output of * 1 l ' 1
the relay is coupled through inverter
11 to become |ogic-level data signal Fig. 13 - Input Network Timng

V5. NSis coupled through inverter
12 to become signal M5 . Wen M5 is high (Mark condition), it produces a low at the
output of 14, which lights SIG MARK ON indicator |anp DS6. Each negative transition

of M5 is coupled through shaper SH1 to produce positive spikes MSP at the output of
3.

3.30 When the data signal under test is connected to the Analyzer via INPUT SIG jack
J1, inputs from TB1 and J2 are disconnected at J1 contacts, opened when a phone
plug is inserted in J1. POL switch S8 adjusts the input circuits to accept either norma
polarity (low Mark) signals. Wth S8 set to (+), a normal polarity input signal produces
a normal polarity output signal M5. Wth S8 set to (-), a reverse polarity input signa
produces a normal polarity output signal Ms. When LOOP CURRENT pushbutton switch
S12 is depressed, meter bridge rectifier ASCR8-CRL1 is connected in series with the
input loop. Front-panel meter M then reads loop current. Wth INPUT switch S9 set
to 20 or 10/30, the input loop is |oaded by 300-ohmresistor RL. Wth S9 set to 60, the
loop is |oaded by 100-ohmresistor R2. When S9 is set for either 20 or 60, the |oop
connects via ASR26 to the neutral input of the relay. Wth S9 set to H-Z or HUB, 43k-
ohmresistor R4 is connected in series with the loop. Wth S9 set to HUB, resistor
R27 connects across both inputs to the relay. Wth S9 set to EIA only resistors ASRA4
and ASR5 are in series with the loop. Electronic relay A5QL-A5Q6 isolates the externa
loop fromthe rest of the Analyzer circuits . FILTER switch S7, when set to IN, connects
capacitor A5C3 across the loop to filter out noise and transients.

Time-Base Gircuits ([Fig. I# and 30)

3.31 Wth BIT RATE range switch Sl set to range A as shown, the oscillator frequency
is controlled by the 1.92nmHz crystal, Y7, and output gate GL8 is enabled. The

negative transitions of the 1.92nHz signal fromthe oscillator step downcounter FFl -

FF8. The |-output of each bistable, therefore, provides a different output frequency

as follows:

OUTPUT DIVIDE 1, 92 MHZ BY FREQUENCY
osC  ouT ! (200 X 9600) Hz
FF1 2 (200 X 4800) Hz
FF2 4 (200 X 2400) He
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OUTPUT DI VI DE 1.92 MZBY FREQUENCY
FF3 8 (200 X 1200) Hz
FF4 16 (200 x 600) HZ
FF5 32 (200 X 300) Hz
FF6 64 (200 X 150) Hz
FF7 128 (200 X 75)Hz
FF8 256 (200 X 37.5)Hz

(192)* (200 X 50) Hz

*Downcount er FF1-FF8 divides by 192 instead of the normal 256 Wien FF1 and FF2 are
inplemented to divide by 3 instead of the normal 4 (Hg_14].

3.32 The setting of BIT RATE select switch S 1 determnes which gate of G 1 through

Gll is enabled. For each bit rate selected, the gate enabled connects the cor-
rect 200 x bit rate signal to Gl8.  The negative transitions of the output signal (200 x
bit) then occur at 200 tines the hit rate selected. Wwen the BIT RATE select switch is
set to EXT, gate Gl is enabled, thus permtting an external 200 x hit signal to be
coupl ed through anplifier Ql-Q to output gate GL8

3.33 Wien the BI T RATE sel ect

switch is set to rate 50, the
output of gate G20 goes low to enable osc _[1J1LJUL LML
gate &1 and disable gate 2.
Bi stables FFL and FF2 then divide by FFI M I LI L

3 instead of the normal 4 (H g. 14

The |-output of FF8 is then L.92nHz L T N

divided by 192, or (200 x 50) Hz.

A. DIVIDE BY 4
3.34 Wien the BIT RATE range switch
is set to range B, output gate

GL8 is disabled and output gate GL9 0scC | | | | | | | ] | [ | |

is enabled. Also the 1.92mHz crystal

Y7, is disconnected and the oscillator FF I | | ] l |

is controlled by one of the optiona
crystals of Y1 through Y6. The first FF

six positions of the BIT RATE sel ect 2 — L L
switch select the optional crystals. A DIVIDE BY 3

Wien each crystal of Y1 through Y6 is

sel ected, the corresponding gate of

Gl2 through GL7., respectively, is Fig. 14- Time Base, Divide-By-Three
enabled. The six gates are strappable Function
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to connect either theyJ~ Tg. or 3z signal to output gate Gl9. Selection of optiona
crystal frequencies and gate strapping are explained in 1.21 and 4(F).

Sync Circuits (Fig. 31)

3.35 Tine-base signal 200 x bit is coupled through GL3 and Gl5 to toggle FF6.

divides 200 x bit by two to produce 100 x hit signal DC at the output of GL8
DC is coupled to the distortion counter circuits (not shown) where it is divided by 100
to produce 1 x bit signal BT

Synchronous (FAirg. 31)

3.36 Wen M5 is synchronous, the sync circuits add pulses to and subtract pul ses
from DC as required to synchronize BT rate and phase with M

Subtracting (Frg. IPA 15B, and 31)

3.37 Wen BT rate is fast (Fg. I5A) with respect to MS rate, BT will be high during
the negative transitions of M5s. Wen BT is high, gates @ and G enable the
Ooutputs of FFl and FF2. MS steps counter FF1-FF3. At each fourth negative transi-
tion of M5, GLO goes low, causing Gl1 to go high. Wth GL1 high, the next negative
transition of 200 x hit resets FF4. Wth FF4 reset, the next negative transition of 200
X bit resets FF5. The resultant positive transition at the Ooutput of FF5 produces a
negative transition at the output of G3, which resets FF3. During the time when FF4 is

reset and FF5 is set, Gl2 goes low (Fig—I5-8). The |ow disables GL3 just |ong enough

to subtract one pulse from 200 x bit at the output of G 13. Since each fourth negative
transition of M5 thus initiates the removal of one pulse in 800 from 200 x bit, the
effect is to remove 1/2 pulse in 400 from 100 x bit signal DC. This function produces
only a slight corrective shift in the phase and rate of BT. In this way, pulses are sub-
tracted fromDC until BT shifts into phase and rate with M

Addi ng_ (Fig_15C, 15D, and 31)

3.38 When BT rate is fast with respect to M5 rate, BT will be high during the negative
transitions of MS. Wen BT is high, gates Gl and G4 enable the 1-outputs of

FF1 and FF2. MS steps counter FF1-FF3. At each fourth negative transition of M5, (@

goes low, causing Gl1 and 11 to go high. Wth G 11 high, a pulse is subtracted from

200 x bit as described in 3.37 above. The high at the output of 11 enables Gl4. Gl4
is enabled just long enough to pass one 200 x bit pulse through Gl4 and GL6. The
pul se is added to 100 x bit (DC) at the output of GL8. The sumeffect of having sub-
tracted 1/2 pulse in 400 from DC having added one pulse in 400 to DC is the addition

of 1/2 pulse in 400 to DC. This function produces a slight corrective shift in the phase
and rate of BT. In this way, pulses are added to DC until BT shifts into phase and

rate with MS
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Noi se Rejection (Fig. 31)

3.39 Note in the timng diagram (Fig. I5A and 15C) that when BT is fast (early) counter

FF1-FF3 down counts (7-6-5-4). Note (Hig. I5B) that when BT is slow (late)
counter FF1-FF3 up counts (0-1-2-3). Count 4 on the downcount initiates the subtract
function. Count 3 on the upcount initiates the add function. Counter FF1-FF3 there-
fore permts only every fourth negative transition of M5 to initiate an add or subtract
function. If data signal MS contains noise spikes, they will step the counter but will
not initiate the add or subtract functions. The noise spikes will not initiate false add
or subtract functions because they occur in random order. That is, as many wll occur
late as early. They will therefore step the counter alternately up and down, never
reaching count 3 or 4. Only the negative transitions of M5 are able to conplete a count
to initiate a true add or subtract function.

Start-Stop (Fig. 16 and 31)

3.40 Wen the data signal under test is start-stop[{Fg. ]16), the start-stop sync net-
work inhibits DC (at GL5) shortly after the first transition of each stop el ement

of M5 and enables DC (at GL5) at the first transition of each start element. This func-

tion synchronizes DCwith the first transition of each start element of data signal M.

Transition Counter

3.41 DCis coupled to the distortion v [ LU U
counter circuits [Fig. 3p) where STAM i
it is divided by 100 to produce 1 x hit v ser ] Jrlafsale [serl [0
tinming signal BT. BT steps the tran- wsp ] | | |
sition counter ([Fig. 32). Each of the GI9(RST) T T
ten output lines (TO through T9) go low
during their corresponding transition A — j -
of data signal M5 (Fig._21). Lines TO e _T 1L
and TO through TO are coupled to the
sync circuits (Fg_31]l. s 1 1
s ] J
Reset Signal RST ([Fig. 1§ and 31) CTCS | 1 e e T
3.42 Wth the S/S CODE LEVEL ™ LI L
switch set to 5 "T6 connects 622 _[ - [ L
via 16 to FF?. Each positive tran- saasm ] r y [
sition of "Tb resets FF7 prior to the e .
first transition of each start elenent oc Qi AR R M |
of M5. The next MBP spike occurs at cve Pl MO I
the first transition of the start element
and is inverted by Gl9 to set FF7. Fig. 16- Sync Network Timng, Start-Stop

Wien set, FF7's |-output goes high

to produce a low at the output of G0, which disables_Gl9. Therefore, no further NMSP
spikes are able to be coupled through G19 until T6 again resets FF7. Reset signal RST
is thus produced at Gl9. RST then consists of a train of spikes that coincide with the
first transition of each start elenent of M.
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Sychroni zation (Frg. 18 and 31)

3.43 Since FF7 is set at the first transition of each start element and reset a half unit
later, the output of &1 inhibits DC during the stop elenent of each M5 charac-
ter, and enables DC at the first transition of each start elenent.

Stop Transfer Signal ST (Fg-_1§ and 31)

3.44 \Wen &1 goes |low, &2 goes high, producing a |ow at the output of G23. Wen
TO goes high, G22 goes low, producing a high at the output of ®&3. The output
of @3 (ST) is, therefore, low during the first transition of each start element of MS

Distortion Counter Greuits ([Fg._32)

3.45 The negative transitions of timng signal DC (100 x bit) step the distortion count-
er repeatedly fromcount zero to 99. Both decades repeatedly count from zero to 9

and reset to zero at count ten. The first decade (units) is stepped by DC and the

second decade (tens) is stepped by each count ten reset of the first decade

Decade Weighting (Firg. 17 and 32)

3.46 The binary coded decimal (BCD) notation of the outputs of each decade has

1-2-4-2 weighting instead of the normal 1-2-4-8 weighting (Table V). Up to
count four, the decade counts as a conventional binary counter. At count five, however
Gl goes negative to set FF2 and FF3, which resets FF4. This function steps the count
to five (1-2-4-2 weighting). The decade then continues to count as a conventiona
binary and, at count ten (1-2-4-2 weighting), resets to count zero.

TABLE V

DECADE WEI GHTI NG

1-2-4-8 VEI GHTI NG 1-2-4-2 VEl GHTI NG
0000 =0 0101 =5 0000 = 0O 1011=5
0001 =1 0110 = 6 0001 =1 1100=6
0010 =2 0111 = 7 0010 =2 1101=7
0011 =3 1000 = 8 0011=3 1110=8
0100 =4 1001 =9 0100 =4 1111=9
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347 S Comer aens FEL P e LML UL UL
FF3, FFZ, FF5, FF6, FF7, and I 2 3 4 3 & 1 8 9
FF8 up count fromzero to 99, the com e L LT LI LI
plenentary outputs FFl, FF2, FF3, FF5, 2 I 1. [
FF6, FF7, and FF8 down-count from 99 i L
to zero. FF3 i | !
FFa ] ]
Transfer Gates ([FLg. 18 and 32)
G) |

3.48 Since BT is low during count
zero to 49 and high during count
50 to 99, transfer gates G7 through &0 Fig. 17- Decade Timng
alternately connect the upcount and
downcount (Hrg. I8) to the S-inputs

of distortion register FF2 through FF8. DISTORTION OISTORTION
The BCD count applied to the Sinputs ' ¢ ¢
of the distortion register, therefore, ; 1
steps repeatedly from50 to zero to 50. LT R R _ LI
- M I — 1
Note: Transfer gates G/ through ; :
: I L
&0 invert and therefore trans- e ; —
form the upcount to a downcount L S 1]
and vice versa. fre ] | —
Distortion Register Grcuits (Frg. 18 ': : —L—'~
and 32) FFBiaT '____' _
— EARLY :4 LATE E‘—EARLV -

3.49 The 50-to-zero-to-50 count

applied to the S-inputs of the
distortion register reaches count zero Fig. 18- Distortion Counter Timng
at the ideal tine position of each .
transition of data signal MS. Transfer pulse XFR occurs at the actual tine positions
of the transitions of M5. Each time an XFR pul se occurs, it transfers the count into
the distortion register. There the count is stored until the next XFR pulse transfers a
new count. |f MSis not distorted, the count transferred will be zero. If M5 is dis-
torted (early or late), the count transferred is numerically equal to the per cent of dis-
pl acement (0-50% .

DA Converter Greuits (Fg.32)

3.50 The BCD count stored in the distortion register is coupled through gates Gl

through G/, in the DA converter circuits, to anplifiers AML through AM7. The
sumof the resultant currents in resistors R4, R8, R12, R16, R20, and R28 deflect neter
M to the deciml equivalent of the stored BCD count.

Exanpl e: Assume that an MS transition occurs 23 per cent late (23%early). XFR
transfers BCD count 23 (0010 0011) into the register. This produces highs at the
| -outputs of FF7, FF2, and FF3. The three highs produce |ows at the outputs of
AML, AMP, and AM6. The sumof the resultant currents in R4, RS, and R24 de-
fleet M to read 23 per cent.
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Add 1 Per Cent (Fig. 32)

3.51 Note in Fig. I8 that the distortion counter counts correctly from zero to 49 (late

distortion) but then steps to count 49 again, skipping count 50. On the down-
count from 49 to zero (early distortion), the counter, therefore, always registers one
count short. For exanple, if an M5 transition is displaced 20 per cent in advance
(early) of its ideal time position, the count transferred will be 19 (one count short). To
comnpensate for early distortion nmea surement, FF9 in the distortion register adds to a
steady count of one to the DA converter during the entire downcount.

MARKI NG and SPACI NG I ndi cator _Lanps (A 32)

3.52. \hen a data signal (MS) Space-to-Mark transition occurs early, MS and BT are
high, producing a high at the output of IS, which sets FF1 to |ight the MARKING

i ndi cator |anp.

3.53 Wen an M5 Space-to-Mrk transition occurs late, M and BT are |ow pro-
ducing a high at the output of Gb-G5, which resets FF1 to Iight the SPACI NG
i ndi cator |anp.

3.54 \Wen an M5 Mark-to-Space transition occurs early, BT and Ms are low, pro-
ducing a high at the output of G5-G6, which resets FF1 to light the SPACING in-
dicator [anp.

3.55 When an M5 Mark-to-Space transition occurs late, M5 and BT are high, pro-
ducing a high at the output of 15, which sets FF1 to light the MARKING indi cat or

| anp.
Transfer Gircuits (Fig. 32)

3.56 Transitions of data signal M initiate XFR transfer pulses in accordance with
3.57 through 3.60 bel ow.

Bias Distortion[(Fig. 19A 20A and 32)

3.57 Wth MOXDE switch S3B set to BIAS, it disables & and enables GlL. Each nega-

tive transition of Wb, therefore, produces a negative spike at the output of Gl
Each tinme a negative spike occurs it resets FF1, producing a high at the output of G5,
which resets FF2. \Wen the |-output of FF2 goes low, it sets FFl and drives the out-
put of G4 high to set FF2 and drive the output of Gb low. A positive spike is therefore
produced at the output of G5 for each negative transition of MS. The positive spike at
the output of Gb enables G7 long enough to.perm.i. ane pasitive pulse of CBT ta be
coupl ed through G7 to becone transfer pulse XFR  The other inputs of G/ (PT, G5, ST,
and DC) are all high at this tine.

End Distortion ([Frg. 20 and 32)

Note: End distortion does not apply to synchronous operation. During synchronous
operation, S/'S CODE LEVEL switch S10A disables gate @.
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3.58 Wth MODE switch S3B set to ws | LI ws [ L[
END, it disables Gl and

enabl es 2. Each negative transition ¢! ' I ¢! ! !
of M, therefore, produces a positive e 62 .
spike at the output of Gb. Each spike o | os , ,
initiates an XFR pul se except the spike ' . :
produced by the first transition of each 66 - 66 e e e .
start element. During the time of that ot . ™
transition, ST is lowto disable Gr. e m o
ST e e e e ———— ST e oo
Peé';k Distortion (Fd. IPB, 20C and crs puall b cTe NN 0
) oc N BRI oC [ YT
s U L (LT LR EA YR R {14 IR LU L AU
Note: For synchronous operation, T GFR) | T 6 7(XFR) ]
V\’her € end dl St Ortl on does nOt A . BIAS DISTCRTION 8. PEAK DISTORTION

apply, S/'S CODE LEVEL switch
di sabl es @.

Fig. 19 - Transfer Network Timing,

3.59 Wth MODE switch S3B set to
Synchr onous

PEAK, it enables GL and @ in
the transfer circuits and enables FF10 -
in the distortion register circuits. Each negative transition of M5 and MS produces a
positive spike at the output of Gb. These spikes can produce an M5 pul se only when
PT is high. PT will be high only when the conparator network sets FF10 in the dis-
tortion register circuits. The conparator network nmintains FF10 in the set condition
only when the BCD count at the input to the distortion register exceeds the BCD count
at the output of the distortion register

| ndi vidual Transitions [Fig. 20D, 21 and 32)

Note: Individual transition measurenent does not apply to synchronous operation
During synchronous operation, S/S CODE LEVEL switch S 10A disables 5.

3.60 In the distortion counter circuits, BT steps the transition counter (ELd. _ZI). The
transition counter output produces a |ow on each of lines TT through T9 during
the time of the corresponding transitions (first through ninth) in each character of M
If, for exanple, TRANSITION SELECT switch S2 is set to 3, it corrects line T3 to gate
G in the transfer circuits. Gate G will therefore enable G/ to produce an XFR pul se
only during the tine of the third transition of each character. Only the third transition
of each character can, therefore, initiate a transfer pulse. The MODE switch may be

set to either PEAK, BIAS or END.

Reset Network (Fig. 32)

3.61 \Wen DI SPLAY RESET switch S13 is nonentarily set to MAN, the resultant nega-
tive transition is coupled through SHL, AM, and AM2 to reset the distortion re-
gister. Wen set to AUTO the resultant high at the output of 13 enables @ to pass the

reset pulses produced by the 5-Sec tiner. The tiner produces a reset pul se every five
seconds.
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Reset Signal RST (Fg._32)

3.62 During stop-start operation,

RST consists of a train of
spikes that reset the distortion
counter and transition counter at the
first transition of each start elenent.

START
MS | [t 12 3]a]s]ei! 7] 8 [stop

LA N I N Iy Ay B
RST 1

o s N I S B B S
e L] | SE— [

Parity Error Circuits (Fig. 2P and 33) ‘ ' | N
o 1 | —
3.63 The parity error circuits my T
be strapped at the output of _
FF3 for either even or odd parity error o j—
detection. When strapped for even 2 LT
parity, the circuits emt a parity —
error pul se PE each tine a character T S
of data signal MS contains an odd fa |
nunber of Mark elenents. Wen 7 1T
strapped for odd parity, the circuits _
emt a PE pulse each tine a character Te Lt
off data signal M5 contains an even T3 L]
nunber of Mark el enents. —
N LT
Note: Parity error detection (i 1T

applies only when MS is an 8-
| evel code start-stop signal.
Fig. 21 - Transition Counter Timng
Even Parity (FQ._24 and 33)

3.64 Wth T9 and ST high, BT is able to pass through &B. to produce a train of spikes

at the output of SH4. The spike train steps FF3 in accordance with M applied
to the S and Ginputs. |f M contains an even nunber of Mark el ements, the 1-output
of FF3 will be [ow when ST goes low. Since the 1-output of FF3 is low, & is disabled
and the spike produced by ST at the output of 16 is unable to pass through ®. If M
contains an odd nunber of Mark elements, the 1-output of FF3 will be high when ST goes
low. Since the 1-output of FF3 is high, @ is enabled and the spike produced by ST at
the output of 16 passes through @ to becone parity error pul se PE

Qdd Parity ([FCg.—22 and 33)

3.65 The circuit function is the same as that described above except the O output of
FE3 enahl.es or disables & [[Fig._22). An even nunmber of Mark el ements in M,
therefore, produces a PE pulse and an odd number of Mark elenents does not.

Parity Error Indicator Lanp (Fig. 22 and 33)

3.66 PARITY ERROR indicator lanp DS5 lights each tine a PEEIse is emtted. It then
remins lit until PARITY ERROR switch S11 is set to either OFF or RESET.
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Reset Signal RST (Frg._22 and 33) s _]Sr_ﬂj ML [T s lelr o]
3.67 RSTresets resets the parity error cir- er Uy

cuit at the first transition of <1 I L
each start elenent. _

D LI

Bit Error Greuits [Fig. 2B and 33) 5 I
3.68 The bit error circuits detect ¢

bit errors in either reversal 18 N TS N N B
pattern or pseudo random pattern 1
signals. Detection is acconplished o -
by conparing the signal under test Ié 1
(MS) with an identical internally 69 (FE)

generated signal. As long as the two
signals coincide, no errors exist.
Should M5 lose a bit, the two signals WITSING BIT

will not coincide during the time of us e [F14 s 6| 7 s 0w
the mssing bit and the error is ' -
detected. FEach time a missing bit is o1 JuUuUuUuUyLruu

detected, the bit error circuits emt st L
an error pulse (EP) The bit error cir- _

cuits are clocked by three spike trains T LI
(SP, BTP, and BTP), all of which are Rt

derived from1 x bit timng signal BT
when the rear-panel BIT CLK switch c8 Lrrnnruury

A EVEN PARITY CORRECT

Al2S1 is set to INT. Wth the BIT s I I N IO T S
CLK switch set to EXT, the spike . — — ,
trains may be derived froman external S — EE—
1 x bit tining signal that is coupled 16 1
in through anplifier Q-Q6. 60 (5) T
Be”e.sa EaIIE.D E[[Q[ DEIECIQ] ([E] B. EVEN PARITY INCORRECT

[23]and 33)

3.69 Spike train BTP ( 1 x bit) steps
reversal pattern generator FF3,
producing reversals at the O output.
The bit rate of the reversal pattern is the same as the bit rate of the reversal pattern
signal under test (MS) . MSis coupled into FF1 , producing a delayed replica of M
at the output of FF1 . When PUSH TO SYNC switch S5 is nonmentarily depressed, it
permts the next SP spike to set FF2, which remains set until the next SP spike resets
it. Wile FF2 is set, its |-output enables GL and Q. During the tinme they are
enabled, Gl and @ permt the output of FFl to control the stepping of FF3 . The
output of FF3 is thus synchronized with the delay replica of M5 at the output of FF1 .

Fig. 22- Parity Error Timng
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Conparison ([Frg. 23 and 33)

3.70 Wth MDE switch S3B set to
REV, it enables GLO, and, since
FF2 is normally reset, it enables Gi.
The reversal pattern at the output of
FF3 is, therefore, applied to one input
of & and its conplement to one input
of . The delayed replica of the
reversal pattern under test and its
conpl enent are applied to the other
input of G5 and G5, respectively.
Since the two reversal patterns at the
inputs to Gb are in phase and the two
reversal patterns at the input to G5 are
in phase, the output of Gb-G6 (G is
at a constant low to disable Gl12

Error Pulse (Fig. Z3 and 33)

3.71 Should M5 lose a bit, Gwll go

high during the time of the
mssing bit. GI2 is thus enabled |ong
enough to pass one SP spike, which
becomes error pulse at the output of
Gl2.

Pseudo Random Pattern Cenerator

(Frg. 24 and 33)

3.72 The bit error circuits contain

a pseudo random pattern gen-
erator that consists, essentially, of
the two 5-bit shift registers, bistable
FF4, and gates G/ and G3. The out put
of G7-GB feeds back through 15, G,
&4, and 12 to the input of the first 5-
bit register. Depending on the strap-
ping of the connection between the two
5-bit registers, the generator pr-
oduces either a 511-bit pattern or a
2047-bit pattern. For the 51 |-bit pat-
tern, the strapping bypasses the |ast
two bistables in the first 5-bit reg-
ister. The two 5-hit registers plus
FF4 then constitute a 9-bit shift reg-
ister. For the 2047-bit pattern, the
strapping connects the output of the
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first 5-bit register to the input of the second register. The two 5-bit registers plus
FF4 then constitute an n-bit shift register. The input to anplifier QL-A4 maybe
strapped to connect either the random signal or its conplement to front-panel con-
nector TP1. A timing diagram for a random pattern generator using a 9-bit or 11-bit
shift register, would be unwieldy. Therefore, a hypothetical random pattern
generator using a 3-bit shift register is shown in[Fig. 24 and described bel ow.

Before the first clock spike occurs, the three histables maybe in any state. In[Fig.]
[Z4]it is assuned that A is reset and Band C are each set. G therefore, ishigh.

The clock spikes then clock G into A to produce the random pattern. The random
pattern repeats itself every 7 bit and is therefore a pseudo random pattern. The
relationship between the nunber of bistables in the shift register and the nunber of
bits in the random pattern is given by the following expression: 2% 1 = nunber of
bits, where Nis the nunber of bistables. The hypothetical generator (FT._24) using
a 3-bit register therefore produces a 7-bit random pattern: 2°- 1 =8 - 1 =7. The
acfual generator (Fg._33) using a 9-bit register produces a 51 |-bit random pattern:
2°- 1 =519 1 =511, The actual generator using an 1 I-bit register produces a 2047-
bit random pattern: 2"-1= 2048-1 = 2047.

Random Pattern Error Detection (Hig. 33)

Note: To detect errors in the pseudo random pattern, the data signal under test
(M) nust consist of a pseudo random pattern signal identical to the pattern pro-
duced by the internal pseudo random pattern generator. The correct pseudo random
pattern signal may be obtained fromone of two sources: either fromthe TEST SIG
QUTPUT of another Analyzer DV5-303A or from Pattern Generator PG 303A

3.73 Spike train BTP steps the pseudo random pattern generator to produce a random

pattern identical to the random pattern that constitutes the data signal under test
(MS). When PUSH TO SYNC switch S5 is nonentarily depressed, the next SP spike
sets FF2. When S5 is released, the next SP spike resets FF2. Wile set, FF2 disables
&4 (disrupting the random pattern generator feedback) and enables G3. Wile enabl ed,
G3 feeds the incomng pseudo random pattern into the pseudo random pattern generator.
Wien FF2 resets to its normal condition. &3 is disabled and G4 is enabled. The ran-
dom pattern fromthe generator is then synchronized with the incomng random pattern.
The two signals will be coincident at the inputs to G and G5, producing a constant
low at the output of Gb-G6 (G. Gl2 is therefore disabled. Should M5 lose a bhit, G
will go high to enable G2 long enough to pass one SP spike, which becones error

pulse EP at the output of Gl2.

Error Counting Grcuits (Fg.33)

3.74 Wth MDE switch S3B set to PARITY COUNT, it enables & in the error counting
circuits to pass all parity error pulses (BE) to the input of the error counter.

Wth MODE switch S3B set to either REV or RAND, it enables Gl2 in the bit error cir-

cuits to pass any hit error pulses EP to the input of the error counter.
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Error Counter (fig. 33]

3.75 The error counter, consisting of two decade counters, counts up to 50 EPor PE orPE
pul ses. The BCD output of the counter is continuously nonitored by the DA
converter circuits. The D/'A converter converts the BCD output of the error counter to
an equivalent analog current that drives front-panel meter M. Each time an error
pul se (PFE or EP) occurs, the counter steps up 1 count and the neter pointer advances
one division. Wen 51 errors have occrred and the counter reaches count 51, G
goes low to light OVERFLOVNindicator lanp DS4, and it is coupled through G3 to inhibit
the error counter and disable GL , which inhibits the input to the interval counter. The
error count and interval count then stop until the error counter decades are reset to
count zero by one error count reset pulse (ECR) fromthe output of the reset circuits (see
3.77 below) . Wth the error counter reset to zero, Gb goes high to extinguish OVER-
FLOW indicator lanp DS4, and to enable the error counter and interval counter. Then
the parity error or bit error count begins again.

Interval Counter (Fg. 33)

3.76 Wile the error counter is counting parity or bit errors, the interval counter is
counting SP spikes which occur one per data-signal (MS) bit. The interna
counter, consisting of six decade counters, can count as high as 106 data-signal (M)

bits. ERROR COUNT INTERVAL switch S4 connects the output of either the second
third, fourth, fifth, or sixth decade to the T-input of FF1 . Wen the selected nunber
of M5 bits (10°, 10°, 10° 10°, or 10°, respectively) has occurred, the wiper of S4A
goes lowto reset FF1 . The high at the 0-output of FF1 [ights COUNT COWP indicator
lanp DS3 and produces a low at the output of 12 to inhibit the input to the error counter
and interval counter. The 1-output of FFl goes low to enable the automatic section of
the reset circuits (see 3.77 below) . Since the error counter is inhibited, the meter in-
dicates how many bit errors have occurred during the error-count interval

Reset Circuits ([Frg. 33]

3.77 \Wen DI SPLAY RESET switch S13 is nonentarily depressed to the MAN position,

the resultant negative transition connects SHL and AM 1 to be one error count re-
set pul se ECR. ECR and ECR set AHFF1 and reset the interval counter and error counter
Wen S1 is set to AUTO it enables @. Wth @ enabled, ECR and ECR are produced
automatically five seconds |ater by the 5-second tiner. The timer is disabled by the
|-output of FFL until the internal count reaches the selected count. At that time T3 en-
ables the timer and five seconds later ECR and ECR reset the two counters and set FFI.
Wth FF1 set, its |-output disables the reset circuits
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Sunmary of Major Signal Functions

3.78 The major signal functions are listed in[Tabl'e VI]
TABLE VI

MAJOR Sl GNAL FUNCTI ONS

SIGNAL DEFINITION FUNCTION

MS Mark-Space Logic-level (+5-volt Mark, 0-volt Space)

MS replica of data signal under test.

MSP Mark-Space pulse Train of positive spikes that coincide with
negative transitions of MS.

200 XBIT | -==---ce—- Time-base signal, square-wave, negative
transitions occur at 200 times the bit rate
of MS

CTB Corrected time 200 x bit timing signal derived from 200 X

CTB base BIT and synchronized with MS

DC Distortion count 100 x bit timing signal derived from CTB

BT Bit time 1 x bit timing signal derived from DC.

BT _

landl | =--<-ecececeea- Binary ccded decimal (BCD) output of dis-

through tortion counter. Derived from counting

40 and 40 negative transitions of DC. Steps from 50
through 0 through 50 during the interval of
each MS bit.

1% through | --------=---- BCD output of distortion register. Derived

40% & ADD from BCD output of distortion counter.

1%

XTR Transfer pulse Train of spikes that coincide with transitions
of MS. Each spike initiates transfer of
BCD output of distortion counter into distor-
tion register

ST Stop transfer During start-stop operation, inhibits XFR
during time of first transition of each
start element of MS.
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TABLE VI (Cont’d)

SIGNAL DEFINITION FUNCTION

RST Reset pulse Train of spikes that coincide with the first

RST transition of each start element of MS. Re-
sets distortion counter and parity error cir-
cuits at that time.

PT Peak transfer For peak distortion measurement, inhibits
XTR except when BCD count at input to dis-
tortion register exceeds BCD count at out-
put.

TO through Transition During start-stop operation, each line pro-

T9 vides a low pulse at the time of correspond-
ing transition {of 0 through 9) of each
character.

EL . Early-late Lights MARKING or SPACING indicator lamp

EL as required.

PE Parity error For parity error detection (When MS is 8-
level code start-stop), a PE pulse occurs for
each character of MS that contains parity error.

EP Error pulse For bit error detection (When MS is sync-
hronous reversal or pseudo random), an
EP pulse occurs each time MS loses a bit.

CT1 thru - BCD output of error counter. Count reflects

CT40 number of PE or EP pulses that occur during
a given interval.

SP Spikes, positive Train of spikes that coincide with transitions
of MS. Steps interval counter.

OoP Operate Disables interval counter during manual
synchronization of MS and internal reversal
of pseudo random pattern.

CS Count stop Enables automatic reset circuits when in-
terval count is complete.

ECR Error count reset Resets error counter and interval counter

ECR either when DISPLAY RESET switch is momen-
tarily set to MAN or automatically, five
seconds after error count reaches count 51
(overflow).

Page 48




™™ 11-6625-2812-14

(E) Power Supply Grcuits (Fig. 25 and 26)

3.79 (perating voltages for the Analyzer circuits are obtained fromthree separate,

but interrelated, regulated power supplies furnishing outputs of +15 volts, -15
volts, and +5 volts. The essentials of these power supplies are depicted in the
functional block diagram of(Fig. 26. One power transformer is used for the three sup-
plies; full-wave rectification, in conjunction with center-tapped secondary w ndings,
is also used in all three cases. Rectifiers CR3 and CR4 are connected inapposite
polarity to the other rectifiers, as required to furnish a negative 15-volt output with
respect to ground. The Zener reference diode for the +15-volt supply is also used as
the reference source for the +5-volt supply. The remaining circuitry of these supplies
is conventional in configuration and in circuit details. The S-volt power supply em
ploys a series-regulator circuit with a protective over-voltage circuit connected across
the output termnals. The 5-volt supply is the operating power source for all the
integrated-circuit nodules of the Analyzer. For this reason, prevention of an over-
vol tage condition at the output of this supply is essential. An over-voltage condition
woul d probably result in the destruction of many of the integrated-circuit modules in a
smal| fraction of a second.

3.80 The over-voltage protection

circuit [Fig._25) functions in '“°'3,f,’§"v':,‘ﬂ_fr "
the follow ng manner. Under nornal POWER SUPPLY
operating conditions Zener diode VR3
is  back-biased (nonconducting),
thereby keeping transistor @ in a cut- %

off state. The SCR (CR7) is thereby

al so nonconducting, since its gate

el ectrodes at ground (Ovolt) poten- 7 \as

tial  when @ is nonconducting. T__@)

Any over-voltage condition of greater

than 7.5 volts will cause Zener VR3 rZgve3 LY CR?

to break down and will thereby turn on
both @ and CR7 to full conduction.
The fully conducting SCR effectively
short-circuits the power supply and
bl ows defuse F3, which is located at
the input to the series regulator stage.

— — —

This removes the supply from service. TMAS8S4033
The circuit operates automatically and

is self-resetting after the fuse is Fig. 25- Over-Voltage Protection Network
replaced and the fault condition is

remedi ed.

3.81 Each of the three supplies contains a series defuse for the purpose of short-
circuit protection. It should be noted that a momentary short circuit will not

normal |y cause a fuse to open; the short-circuit condition nust be sustained in order
to blow the fuse. In either case, full protection is provided for all circuit components.
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4. MAINTENANCE

4.01 This section provides performance, troubleshooting, repair, and field installa-
tion procedures for the Analyzer. For schematic and parts location diagrams,
see[Fig. 34 through 55.

(A) Required Test Equipment
4.02 [Table VIT]lists test equipment required for maintenance.

TABLE VII

REQUIRED TEST EQUIPMENT

NAME COMMON NAME FUNCTION

Oscilloscope, Tektronix Oscilloscope For waveform observation.
type 535, or equivalent

Multimeter, KS-14510-L1, Multimeter For voltage and resistance
or equivalent measurement.
Pattern Generator, PG-303A, | Pattern Generator To provide test pattern signals.

or equivalent

(B) Performance Tests

4.03 Perform the procedures outlined in 4.04 through 4.07 in the order given.

Preliminary Procedure

4.04 Perform the following initial procedure.
(@) Connect power cord to rear-panel receptacle.
(b) Set POWER switch on.

(c) Set INPUT switch to EIA.
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(d) Set POL switch to (+).

(e) Set FILTER switch to OUT.

(f) Set S/S CODE LEVEL switch to 8.

(9) Set PARITY ERROR switch to ON.

(h) Set DISPLAY RESET switch to OFF.

(i) Set ERROR COUNT INTERVAL s witch to 00 .

() Set MODE switch to BIAS.

(k) Set TRANSITION SELECT switch to ALL.

(1) Set BIT RATE switch to range A and select rate 37.5.

(m) Connect low-level signal from Pattern Generator PG-303A to INPUT SIG jack on
Analyzer.

(n) Adjust Pattern Generator for 37. 5-baud, low-level (EIA), zero per cent bias
Marking distortion, 8-level code start-stop (selected characters programed for
reversal pattern, making first information bit a Mark).

(0) On Analyzer, meter should indicate zero. SIG MARK ON indicator lamp should
light.

Distortion Circuits Check-Out Procedure

4.05 Continue with following procedure to check performance of distortion measuring
circuits.

(a) Adjust distortion of pattern Generator in 1 per cent steps from zero to 8 per cent.
Analyzer meter indication should follow. MARKING indicator lamp should light.

(b) Adjust distortion of pattern Generator to 40 per cent Spacing bias. Analyzer
meter should indicate 40 per cent +2 per cent. SPACING indicator lamp should
light .

(c) On Analyzer, set MODE switch to END.

(d) Adjust Pattern Generator to 40 per cent Spacing end. Analyzer meter should in-
dicate 40 per cent. SPACING indicator lamp should light.

(e) Adjust distortion of pattern Generator to 40 per cent Marking end. Analyzer meter
should indicate 40 per cent. MARKING indicator lamp should light.
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(f) On Analyzer, set BIT RATE
switch to each bit rate, setting o
Pattern Cenerator bit rate to come-
s pond. At each setting, Analyzer 2
neter should indicate 40 per cent.
On Analyzer, Set BIT RATE °
. swi tch tg75 and set Pattern m L
Generator bit rate to 75. A — — |
0 -5 R6 CR2 & ouT
(h) On Analyzer, set S/'S CCDE f.n,-s\ JUELIN R3] @"o‘"
LEVEL switch to 5, 6, and 7, s/ L]
setting Pattern Generator to corre- @ e
spond. At each setting, Analyzer 630@ A 73]
neter should indicate 40 per cent. o R [R15]
Q Qo © 7=
- : xit +s (9 ]
(|)$et S/'S CODE LEVEL switch to N (@)

(j) Set TRANSITION SELECT switch
to each setting of 1 through 9.
(Depress DI SPLAY RESET switch to Fig. 36- Parts Locations - PC Card AlAl
MAN at each setting.) At each
even nunmber setting, meter should indicate 40 per cent.

(k) Set MODE switch to BIAS.

(1) Adjust Pattern Generator for bias distortion.
(m Set TRANSITION SELECT switch to each setting of 1 through 9. (Depress DI SPLAY

RESET switch to MAN at each setting.) At each odd nunber setting, neter
shoul d indicate 40 per cent.

(n) Set TRANSI TI ON SELECT switch to ALL.
(0) Set MODE switch to PEAK. Meter should indicate 40 per cent.

(p) Adjust Pattern Generator for 20 per cent distortion. Analyzer meter should hold at
40 per cent.

(q) Monentarily depress DI SPLAY RESET switch to MAN. Meter should reset to zero
and then deflect to 20 per cent and hol d.

(r) Set DI SPLAY RESET switch to AUTO. Meter should reset every five seconds.
(Pointer will not have tine to fall to zero.)
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(s) Set S/S CODE LEVEL switch to SYNC. Set Pattern Generator to provide a
synchronous reversal signal with 40 per cent bias Marking distortion. Analyzer
neter should reset every five seconds.

() Set MODE switch to BIAS. Meter should indicate 40 per cent. MARKING indicator
| anp should Iight.

() Set POL switch to (-). SPACING indicator lanp should light. Set PCL lamp to (+).

. | lcuits Check-

4.06 Continue with following procedure to check out performance of parity error de-
tection and counting circuits.

(a) Set MODE switch to PARI TY COUNT.

(b) Set PARITY ERROR switch to ON

(c) Set S/S CODE LEVEL switch to 8.

(d) Set ERROR COUNT | NTERVAL switch to ©oO.

(e) Set pattern Generator for 8-level selected character, manual character step. Set
first selected character to have an odd nunber of Marks if the Analyzer is strapped

for even parity (see 1.17), or set first selected character to have an even nunber of

Marks if Analyzer is strapped for odd parity.

(f) On Analyzer, depress DI SPLAY RESET switch to MAN and PARITY ERROR switch to
RESET. PARITY ERROR indicator |amp should now be out and neter should indi-

ate zero.

(g) On Pattern Generator, depress manual sequence switch one tine.

(h) On Analyzer, PARITY ERROR indicator |anmp should Iight.

(i) Depress PARITY ERROR switch to RESET; indicator |anp goes out.
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Note: The remainder of this procedure does not apply unless optional PC cards A3
and A4 are installed.

(j) Repeat steps (g) through (i) until meter indicates 50 and OVERFLOW i ndi cat or
lanp lights.

(k) Depress DI SPLAY RESET switch to MAN, meter resets to zero. Set switch to AUTO
(1) Set ERROR COUNT I NTERVAL switch to 102.

(m Repeat steps (g) through (i) about a dozen times until COUNT COWP indi cator
lanp lights. Five seconds later lanp goes out and neter resets to zero.

Bit Error Circuits Check-Qut Procedure

4,07 Continue with the follow ng procedure to check out performance of the bit error
detection and counting circuits.

(a) Set MODE switch to REV.

(b)) Set ERROR COUNT INTERVAL switch to oo,

(c) Adjust Pattern Generator for undistorted reversal pattern output.
() Set S/'S CCDE LEVEL switch to SYNC.

(e) Monentarily depress PUSH TO SYNC pushbutton.

() Momentarily depress DI SPLAY RESET switch to MAN. OVERFLOW and COUNT
COWP indicator |anps should be out and neter should indicate zero.

(g) Introduce bit errors into signal by nonentarily disconnecting the input signal

line. Each time bit errors are thus caused to occur, the neter pointer should
advance up scale to register the nunber of bit errors . Wen 50 errors have
occurred, the OVERFLOWi ndicator |anp should Iight.

(h) Depress DISPLAY RESET switch to MAN. OVERFLOWi ndicator |anp should go
out and neter should reset to zero.

(i) Set ERROR COUNT I NTERVAL switch to 103.

(j) Depress PUSH TO SYNC switch; set DI SPLAY RESET switch to MAN, and then set
it to AUTO Introduce sone hit errors by disconnecting the input signal. About

14 seconds |ater COUNT COWP indicator lanp should light; five seconds after that
it should 90 out and the meter should reset to zero.

(k) Repeat above procedure with MODE switch set to RAND and Pattern Generator ad-
justed for pseudo random pattern output signal.
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(CQ  Troubl eshooting

4.08 Wen the Analyzer is suspected of malfunction, use the test equipnent listed in
4.02 to perform the follow ng procedure

(a) Check that unit is being used correctly, in accordance with 2(B)

(b) Renove rear cover and check that all PC-cards are secure in their correct recep-
tacl es.

(c) Check that the rear-panel 1/4 AW SLO BLO fuse is good.

(d) Measure secondary voltages at test points on PC-card A2 (TP3 common):
+15 volts: TP1
-15 volts: TP4

+5 volts: TP2
Caution: Do not make voltage adjustnents except in accordance with 1(F).
(e) Renove portable case and visually inspect unit. Check front-panel switches for

damage, corrosion, and bent contacts. Check all wiring and nmounted conponents
for damage and buns.

(f) Check each PC-card by substitution. Wen a faulty card is found, perform steps
(g) through (i) below.

Note: If substitute PC-cards are not available, performsteps (g) through (i) for
each card.

(g) Use PC-card service extender to extend suspected card in its slot.

(h) Refer to appropriate schematic diagram ([Fig.] [45]through 54), and use oscilloscope
to observe wavefornms shown on apron of schematic diagram

(i) Wen an incorrect waveformis found, the circuit area at fault has been |ocalized

Refer to the logic analysis of that circuit (see 3(C)), and use the oscilloscope to
isolate the trouble to a faulty integrated circuit chip.

Adj ust nent s

4.09 Because the Analyzer consists primarily of digital circuits, only the power supply
adj ustnents, outlined in 1 (F), are required to nmintain accurate performance.
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D 80372150

Parts Locations - PC-Card A3

Fig. 38 -
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(] Repair

4.10 Special repair procedures are outlined in 4.11 through 4.13. Replacenent of PC
card parts should be acconplished in accordance with good sol dering techniques.

Take the precautions necessary to prevent overheating solid-state conmponents. In

nost cases, conponent replacenent will not necessitate re-adjustment of Analyzer. If,

however, conponents are replaced on either PC-card A2 (power supply) or A6 (DA

converter), performthe adjustnent procedure outlined in 1 (F).

Removal _of Portable Case

4.11 Use the follow ng procedure to renove portable case from chassis.
(a) Renove front cover.
(b) Renmove any external wires or cables fromfront- and rear-panel connectors.
(c) Loosen the captive screw at each corner of rear cover and remove rear cover.

(d) Loosen the captive screw at each corner of front panel and slide case off over
rear of chassis.

Removal of Bottom Access Plate

4.12 Use fol lowi ng procedure to remove access plate frombottom of chassis to expose
wiring to power transformers T1 and T2, filter capacitor Cl, and wiring to inside
of rear panel.
(a) Performprocedure in 4.11.
(b) Rermove the ten flat-head screws from bottom of chassis.

(c) Lift access plate clear.

Renpval of Rear Panel Subassenbly

4.13 If it becomes necessary to replace either power transformer T1 or T2 or filter
capacitor C or to gain access to inside of termnal boards TBl and TB2, perform
the follow ng procedure.
(a) Performthe procedures outlined in 4.11 and 4.12.

(b) Remove two flat-head screws fromtop of chassis directly over the rear panel.

(c) Rest chassis on its top.

(d) Lift subassenbly out of its cavity far enough to facilitate repairs.
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(F) _Field Installation of Optional PC cards A3 and A4

4.13 Install PCcards A3 and A4 as follows:
(a) Strap PC-card A3 in accordance with 1.19 and 1. 20.

(b) Strap PC-card A8 in accordance with 1.18. (Refer to 4.11 for instructions per-
taining to removal of portable case from chassis, to expose harness board.)

(c) Insert PCcards A3 and A4 in their correct slots (Fig. 34).

(G Field Installation of Optional Crystals

4.14 Install optional crystals Y1 through Y6 as fol | ows:
Note: Study entire procedure before selecting crystal frequencies.

(a) Select crystals Y1 through Y6, each with a frequency factor of either 200, 3200,
or 6400 times required bit rates.

(b) Renmove portable case from chassis (see 4.11).

(c) Insert crystals in sockets XYl through XY6 [Fig. 34). (Sockets XYl through XY6
correspond to positions 1 through 6, respectively, on the B-range of the BIT

RATE switch .)

(d) Strap PGcard Al in accordance with F{g.5.]1 Referring to the table associated

with Al in Hig. 5] strap together the termnals |isted opposite the correct division
factor. (Division factor 1 applies to a crystal with a frequency factor of 200;
division factor 16 applies to a crystal with a frequency factor of 3200; and division
factor 32 applies to a crystal with a frequency factor of 6400.)

(e) Wite in or decal positions 1 through 6, on the B-range scale of the BI T RATE

switch, with the bit rates derived fromcrystals Y1 through Y6, respectively. (If
a set of optional crystals has been supplied with a new BIT RATE switch dial, pull
the old dial off the side of the shaft and snap the new one in place.)
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Fig. 43 -Parts Locations - PC-Card A8
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Fig. 44 -Parts Locations - PC-Card Al0
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+15Ve— —0
2V ! 45V
t +5V +5Vee 220
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_ 2NT06 OO'T &R0
| Q5 ) WLt
RI CRi [ 2N2222
$800 o1a )™
XTL l = 10 FB
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g ol | TR
(e}] vV
2N2907
= a2 ﬁas
- 16
u_T_\g( ’ RI K
J - 1 Q6
c2
- grs Sre T )
?BK IJJUU ?lor\ l (R4
i r P
\ = =
-5V
NOTES:
. UNLESS OTHERWISE INDICATED,
ALL RESISTANCES ARE IN OHMS,
1/4W, 5% (K=1000)
ALL CAPACITANCES ARE IN UF.
ALL TRANSISTORS ARE 2NS5222.
ALL DIODES ARE IN217. -
2. PREFIX REF DESIG. AlAl46 MC 9145 060
Fig. 45 - Schematic Diagram- PC-Card AlAL (Tine-Base Oscillator)
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CoNpmons

WAVEFORM
—— 4 — 4.V
_J \—J Lo
‘T.;:L—.saus-.]

TMAQIe3011

INPUT SIGNAL: NONE
SWITCH SETTINGS:
BIT RATE: N/A

3 su'tl

THMAN49010

P2 4.6V — g — INPUT SIGNAL: NONE
r SWITCH SETTINGS:
AIT RATE: 75
]
Ius I1Uus
YHA‘I"O‘I
™3 62Vs INPUT SIGNAL: NONE
V- M _ SWITCH SETTINGS:
I I BIT RATE: 75
-]
Isousl
TMaQ1e80t3
™ 32Us INPUT SIGNAL; NONE
.6V ey — — — SWITCH BETTINGS:
&IT RATE: 75
°o— - — i
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+5v

A M
O:V A RANGE +sv TBRANGE
RS
o 5 iy
ALY P/Q 1C2
, Bag
3
T e T T T T ke T T T T AT 1c3 | & T o W & T Ica T de T Lo !
849 | 858 | ase
| Gob G7 G8 | I G9 GIO Gh
_____ ——_—FPa . Pl _ _ __FR__ __ _FPp._l LER  _ _FE_EPJ [—E?_ﬁl
P2 1] STRAPS | g . I 00
i ——to  Geys|GIBP L0 3o
L& 9 2
< I fFo
2¢€ ——30 TPS
ae 7 || 6I2 G619 v P/O IC9
L S | ' — 00
v 2€ lse | PO 1C2 2 als CLOCK y o
S + () 849 o
c& % Gl4 4
Py 2l 3 d
13¢€ i - l' GI5 ) 3, a
¢ 2 i
oF el -
— ="
R6 SR7 2R8 SR9 SRIOSRI SRi2 SRi3 SR 2R Srie [s .
10K ?ox 10K %ox 10K 210K 210K 210K %ox 10K 210K 5 12)4|GIT |
s M G20 % |
4 P/O 1C& o <t ) |
P/O IC6 846 1.]Gle
+5v 846 13 8 2 '
Puc? . 2 ( t—-‘° LP/g‘éce_J'
wetgY 418V -
w oSia 3 o2 +16 +32 FF7 FF8 03
-0 P/O 1C7 P/O IC7 P/O IC8 P/O IC8
223 100V _ ... - 8097 8097 FF3j. | FF4 |sFF5 sFF6 3V 8009 8099
[+
+ o3 1000 ;e ul,  qle A Ta n al;  ofe PURT] PN L
Zz(—J ::8%D| :~|46\71 FE| p/(gdécz FE2 ICI0 0 .
6RO 1 ! L) 4 BIT !
v SR8 (loov 1 9’ 2 " —q’ ks BINARY COUNTER 9’ !
I = TP SV 2] als 13 622 o 121 a SN 7493 4 al k3 Y &
2 o o R R2 co <D
x& -l?V sy %) 13 2 3 5 10 3 13
¢ . I | I
+5v =
10(—j RESET BuSS

NOTES:
I. UNLESS OTHERWISE INDICATED,
ALL RESISTANCES ARE IN OHMS, 174 W, £5% (K2 1000
ALL CAPACITANCES ARE IN UF,
ALL TRANSISTORS ARE 2N2222.
ALL DIODES ARE IN9I4,

32;7 c§757 2 PREFiX REF DESIG Al
I IN
17¢£8 al
osc
vt ASSY
~15v
415V 45V -5V = S_C

TME 945057

Fig. 46 - Schematic Diagram - PC-Card
Al (Time-Base Circuits)
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TP
CRI +15V
w< e P2 >0
Rl Qs
*6 2N297 T ﬁv 4
, CR2 o * é % >
V& ¢ RI7 C6 g a20
R& R9 180 4700PF 560 453 R23 —> 1
6800 °80 — W — {e— M —9 o 2200
. ew R25
g RI9 S\ 560
VR2 22
Qe cs8 +LC9
INT46 /2w ZNI6I3 =22 g
s VAN 3sv | 3sv
R21
200
R22 R26
732 620 TP3
1% GRD
GRD PLANE
s¢& _T_ + -8
c2 =
15— 250 7 2
30v Cl'g_j <
— asy
Ri4 RIS
R TP4
CR3 6800 2 PAD POWER SUPPLIES ?
CR4 -5V
— - - L }C
_%3
CR5 F3
A INI6 14 c A 5 .
x& o Pt o—~\_—~o NOTES:
I. UNLESS OTHERWISE INDICATED,
CR6 ALL RESISTANCES ARE IN OHMS, I/4W, 5%,(K=1000)
8 INIGI4 ALL CAPACITANCES ARE IN UF.
v¢ s > ALL TRANSISTORS ARE 2N930.
ALL DIODES ARE ING45.
2. PREFIX REF DESIG A2.
2¢— * |Ri,RI0 |R30, R3I | RIG
DMS 304, 1W | NU 479,5W
PG 22, IW | 180}, 1/2W g, 5W M TMD 914506

Fig. 47 - Schematic Diagram - PC-Card
A2 (Power Supply Circuits)
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TEST
POINT

WAVEFORM

CONDITIONS

TP1

1.9 MS

4.6V —r —_—
[o] _-L

L5MS

TMARI4500%

INPUT SIGNAL: REV, SYNC, 600 BPS
SWITCH SETTINGS:

BIT RATE: 600

MODE: REV

/8 CODE LEVEL: SYNC

ERROR COUNT INTERVAL: cO
PUSH TO SYNC: DEPRESS
DISPLAY RESET: MAN, THEN OFF

TP2

LEMS
4.6v— —— —

. L

1.5 MS'
THMA 9143008

INPUT SIGNAL: REV, SYNC, 600 BPS
SWITCH SETTINGS:

BIT RATE: 600

MODE: REV

§/5 CODE LEVEL: SYNC

ERROR COUNT INTERVAL: 0O
PUSH TO SYNC: DEPRESS
DISPLAY RESET: MAN, THEN OFF

TP3

TP7

l.SMS

4.6V — J— -

. L

1.5M5 TMAq145007

INPUT SIGNAL: REV, SYNC, 600 BPS
SWITCH SETTINGS:

BIT RATE: 600

MODE: REV

8/S CODE LEVEL: SYNC

ERROR COUNT INTERVAL: 0O
PUSH TO SYNC: DEPRESS
DISPLAY RESET: MAN, THEN OFF

TP4

L L

TMAR143006

NOTE: Set BIT RATE switch to 1209 to obtain
wavefarm,

INPUT SIGNAL: REV, SYNC, 600 BPS
SWITCH SETTINGS:

BIT RATE: 600

MODE: REV

S/S CODE LEVEL: SYNC

ERROR COUNT INTERVAL: 0O
PUSH TO SYNC: DEPRESS ™
DISPLAY RESET: MAN, THEN OFF

TPS

4.5v

TMA 2145008

NOTE: Set BIT RATE switch to any rate ex-
ce

INPUT SIGNAL: REV, SYNC, 600 BPS
SWITCH SETTINGS:

BIT RATE: 600

MODE: REV

5/8 CODE LEVEL: SYNC

ERROR COUNT INTERVAL: 0O
PUSH TO SYNC: DEPRESS
DISPLAY RESET: MAN, THEN OFF

4.5v

195US

L2us TMA 1145004

INPUT SIGNAL: REV, SYNC, 4800 BPS
SWITCH SETTINGS:

BIT RATE: 4800

MODE: REV

5/8 CODE LEVEL: SYNC

ERROR COUNT INTERVAL: 00
PUSH TO SYNC: DEPRESS
DISPLAY RESET: MAN, THEN OFF
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EXT BIT
TIMING 3
7

T P 7
AN\ N
+5v |3YNC +sv [SYNC SYNC I_
EV P COUNT Y
P/O IC8
R& R9 15 846
10K nox% P/0 IC10 | u 4
A PO IC! ——o@ n
ooy o371
o !
1 _— SN | o]
It 13 I 8 68 v
16 17 p/ol PATTERN 9 P/0
! icil secect 14 /\ ICI
[ Y836 L 1 836
6 FF3 5 | s RANDOM PATTERN
reversaL | ®p/o1c3® | le10 GENERATOR AL sTRAP
GENERATOR 8099 | T53 DT
J cP X
5V 3 ] F L_ 13 BL 14 1]
BTPo——~I_ _»J_ i 61 o)ser P/O IC5 Sm_Ao_;bc_ss'an. P/07Ic6 3
Q! s . P/0 5-8IT SR STRAP 5-BIT SR
oK Il FF2 1C9 | SNT496N SN7496N
Po Ica | [GI| [G2] ®*¢ Hewook 2 Heroc
P/g3gc | 8093 ' —' CLEAR PRESET CLEAR PRESET
z 2 T o 2]z . 12 6 s 12 o 8
L 2o ol + ERER
spe—co _|_._ 846 | 8TP = +5v = +5Y  E¥R = +5v =
l
U ¢CeER | | P/OI chu
P/O IC3 | | 836 [#16 ICIO]
8099 4 o . 846
_ s | |
WAL iy o8 |5@7_‘_ | | P4 1C7
8
BTP w—dcP L—— -t,; G5 830 R23
M/S ! A o 23~ o\ 10K
NE 2 gle [ ] | . N A 51612
FF) [ 2| Go p+H—
L——
+5v
————— —/
SHI  3m 50 12 o
. R2 62K | I
Wit 1—250 12104 : .
¢ I~
R4
510 PF A CRI l |
' |
w Y +I5V = : |
19 +5v l
-I5V 19
x€ ~1sv o 1c2 OH? ne | |
20 836 RS Soax [ TiI0 |
z ¢33 - +5V —-{5 ol ’ Ii(>&° * BTP
c3 ca c?2 . | 1 LS TP5
22¢6——1 a8 L 510 PF
fo'z, To.ol 62K CR2 | 8 |
y <SR 1 | 1 e =5
sP £P ER,
21 6—— = = b - . \S/ \R/ N
12

ouTPUT

AMPL

-5V =I5V

NOTES:

I. UNLESS OTHERWISE INDICATED,
ALL RESISTANCES ARE IN OHMS, I/4W, +5%, (K=1000)
ALL CAPACITANCES ARE IN UF.
ALL TRANSISTORS ARE 2N2222.
ALL DIODES ARE iN277.
2. PREFIX REF DESIG A3.

O rmogiasoss

Fig. 48 - Schematic Diagram - PC-Card
A3 (Bit Error Circuits)
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TEST
POINT WAVEFORM

CONDITIONS

TP

Q.SV—H—————— H—
o
L__l.__.ns US ———ef

055 TMAYI45042

INPUT SIGNAL: REV, SYNC, 2400 BPS
SWITCH SLTTINGS:

BIT RATE: 2400

MODE: REV

§/8 CODE LEVEL:-SYNC

ERROR COUNT INTERVAL: 00
PUSH TC SYNC: DEPRESS
DISPLAY RESET: MAN, THEN OFP

T2 1,95 19US

3.6v ——

3.2V —— '_Ll
0 — -

t-—————zons—-‘

TMARI45041

INPUT SIGNAL: REV, SYNC, 4600 BPS
SWITCH SETTINGS:

8/8 CODE LEVEL: SYNC

ERROR COUNT [NTERVAL: CO
PUSH TO SYNC: DEPRESS
DISPLAY RESET: MAN, THEN OFF

™

v — ‘——-— —_—
o
bo—— 252 ——={

TMANI45034

NOTE: Goes high about 1 second

INPUT SIGNAL; REV, SYNC, 4800 8PS
SWITCH SETTINGS:

BIT RATE: 46800

MODE: REV

§/S CODE LEVEL: 8YNC

ERROR CQUNT INTERVAL: a0
PUSH TO SYNC: DEPRESS
DISPLAY RESET: MAN, THEN OFF

° Y0OSEC 170 SEC
TMASMJO40

NOTE: Goes high about 70 _seconds

hig]

INFUT SIGNAL: REV, SYNC, 9600 3PS
SWITCH SETTINGS:

BIT RATE: 9600

MODE: REV

8/S CODE LEVEL: 8YNC

ERROR COUNT INTERVAL: 0O
PUSH TO SYNRC: DEPRESS
DISPLAY RESET: MAN, THEN OFP

4.8V — —_——

|

<0.1us TMAR 43043

NOTE: Observe positive spike as DISPLAY RESET
switch ia set to MAN.

INPUT SIGNAL: NONE
SWITCH SETTINGS:

BIT RATE; 2400

MODE: PEAK

8/8 CODE LEVEL: SYNC

ERROR COUNT INTERVAL: 0O
PUSH TO SYNC: DEPRESS
DISPLAY RESET: MAN, THEN OFf

|>——s sec —-1

4.6V

0 — - - - _ -
Twmanias030

NOTE: Trace s low @ § seconds,

TP7

INPUT SIGNAL: REV, SYNC, 9600 BPS
SWITCH SETTINGS:

BIT RATE: 9600

MODE: REV

8/8 CODE LEVEL: SYNC
TRANSITION SELECT: ALL 4
ERROR COUNT INTERVAL: 10

PUBH TO SYNG: DEPRESS

DISPLAY RESET: MAN, THEN AUTO

TMAN 45T

NOTE: Observe positive spike after setting SIT RATE
guritch to SO

INPUT SIGNAL: REV, SYNC, 37.5 BPFS
SWITCH SETTINGS:

BIT RATE: 37.5

MODE: REV

8/8 CODE LEVEL: SYNC
TRANSITION SELECT; ALL

ERROR COUNT INTERVAL: OO
PUSH TO SYNG; DEPRESS
DISPLAY RESET: MAN, THEN OFP

™

4.6 V mtt——————————

]
TMAR 45026

NOTE: Goes low shortly after setting BIT RATE switch
10 9600

INPUT SIGNAL: REV, SYNC, 4800 BP8
BWITCH SETTINGS:
BIT RATE: 4500
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EcR T BIT COUNT
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NOTES:
+5v /O—I——Z 9 . UNLESS OTHERWISE INDICATED,
P7 TP ALL RESISTANCES ARE IN OHMS,
T.Pe 836 | CR3 ® ERROR COUNT 8 /4 W, £5% (KE1O0ON.
' oRx‘ 12 | L ALL CAPACITANCES ARE IN UF.
ANT B CR2 Py l ALL DIODES ARE IN2T1.
v ¢ CONT RN °{><,T : 2. PREFIX REF DESIG A4.
4 G2 P/O ICIO P/O ICI
4 ECR CRI D44 14 | 862
P¢ g 1ST DECADE 2 ND DECADE
9,10 o 3 4 o] 8
LY 12,13 3 Io
uf, * ole | L 4
L I3 R2 P/O IC2 ) = 2 of o =
~ COUNT CONTROL '3 ICo 240 L 830 Re (11 (2) Ron Rowy Ram (2
22¢ —qce. FFI > 10 1af a 14]a cl
2] 8992 ' "™ DECADE COUNTER ™ oecwé co2 TER
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1€ 41 0.0l 2 3 5
B¢ 8RO 1oV 4
< -L 65
2 & = COUNT e OVER-RANGE
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Fig. 49 - Schematic Diagram - PC-Card

A4 (Error Counter Circuits)
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——— 4.6V

o

[ S——

TuARIesos

| POINT WAVEPORM CONDITIONS
L INPUT SIGNAL: REV, SYNC, 600 BPS
1.6MS
4.7V — —_— _
o
LEMS

THANSON

™2 INPUT SIGNAL: REV, SYNC, 600 BPS
AS
L2us

™3

AS
r-:ms—-l

4.6V

TMAYI45017

INPUT SIGNAL: REV, SYNC, 6§00 BPS
SWITCH SETTINGS:
BIT RATE: 600
MODE: BIAS
8/8 CODE LEVEL: SYNC
TRANSITION SELECT: ALL
DISPLAY RESET: MAN, THEN OFF

T

18.508

}.—5"'—-‘

TMANSSOS

INPUT SIGNAL: REV, PREE RUN, 600 BPS
SWITCK SETTINGS:

BIT RATE: 600
MODE: PEAK
8/8 CODE LEVEL: SYNC

PS5

|

46V

TAvIesON
NOTE: is by 10%
bias distortion to input signal.

INPUT SIGNAL: REV, SYNC, 600 BPS
SWITCH SETTINGS:

BIT RATE: 600

MODE: BIAS

8/8 CODE LEVEL: SYNC
TRANSITION SELECT: ALL
DIBPLAY RESET: MAN, THEN OFf

Laue

}._403—4

THAYAIOM

INFUT SIGNAL: REV, 8-LEVEL, 00 BPS
SWITCH SETTINGS:
BIT RATE: 600
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16— +5v MSP Sw
22(__] 12'7 ]_CZ snlo e EVEN .
‘[,5\, 0.01 a & -
—a IC6 .
Y .
N J_ e ETRAP
2) 1 845 . o/ | NOTES:
= . a 50D . UNLESS OTHERWISE INDICATED,
Os ) ALL RESISTANCES ARE IN OMMS, I/4W, £5%,(K=1000)
ALL CAPACITANCES ARE IN UF
| 82 ALL TRANSISTORS ARE 2N2907.
| Gl | R20 z ALL DIODES ARE IN2TT.
1Cc7 3 10K 2 PREFIX REF DESIG AS
|_846 | =
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BT L‘r_g RST PE OFF RST IN
4 N N \' 4 W
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Fig. 50 - Schematic Diagram - PC-Card
A5 (Input, Transfer, and Parity
Error Circuits)
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+15v

-5V

c2

> 4.7

35v

:237 =C4

st

- +5V

-
0V 0.0l

-

NOTES:

L. UNLESS OTHERWISE INDICATED,
ALL RESISTANCES ARE IN OHMS, 1/4W, £5%, (K=1000)

ALL CAPACITANCES ARE IN UF.
ALL TRANSISTORS ARE 2N2222.

2. PREFIX REF DESI6 Aé6.

TM 11-6625-28121L

ANALOG OUTPUT 1
—7

+5v +5v
R33 R34
10K 10K
ERR COUNT
>V
T
D1S Su
COUNT 2% COUNT 4% COUNT COUNT 2% 10% COUNT 20% COUNT 40% COUNT ADD
| @) 2 4 8 b 10 20 L 40 1%
4 N\ %4 W W N4 N\ % v A4 W v Vv v y
10 H 9 F 8 7 E L " D 6 c s K @ TMD9I450%5

Fig. 51 - Schematic Diagram ~ PC-Card
A6 (D/A Converter Circuits)
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TEST
POINT

CONDITIONS

TP1

t-— 1 Ms —-1

4.6V

TMavIes023

NpuT sfoNa REV, SYNG, 300 BPS
SWITCH SETTINGS:

BIT RATE: 300
5/8 CODE LEVEL: SYNC

2.5u8 ——-1__
[ 1
f—

188US

4.6V
(-]

]

THAYI4S024

INPUT SIGNAL: REV, SYNC, 2400 BP8
SWTTCH SETTINGS:

BIT RATE: 2400
8/8 CODE LEVEL: SYNC

R

4.6MS.

il

TMA 9148023

INPUT SIGNAL: REV, SYNC, 2400 BPS
SWITCH SETTINGS:

BIT RATE: 2400
$/8 CODE LEVEL: 8YNC

ws

] N
—
Faius

TuAqusOsE

INPUT SIGNAL: REV, SYNC, 2400 BPS
SWITCH SETTINGS:

BIT RATE; 2400
8/8 CODE LEVEL: SYNC

TPS

370 US

o

}._4'2“5—4 TMAR145030

INPUT SIGNAL: 8-LEVEL, REV, 2400 IPS'
SWITCH SETTINGS:

SIT RATE: 2400
8/8 CODE LEVEL: 8

TPE

3.4MS

©
TMARI4S087

INPUT SIGNAL: 8-LEVIL, REV, 2400 BPS
SWITCH SETTINGS:

BIT RATE: 2400
8/5 CODE LEVEL; 8

™7

4
¥ o

4.8V

INPUT SIGNAL: 8-LEVEL, REV, 2400 8PS
SWITCH SETTINGS:

BIT RATE: 2400
8/3 CODE LEVEL: 8

™8

o116 U]

TMAS4S02S

INPUT SIGNAL: REV, SYNC, 9600 BPS
SWITCH SETTINGS:

BIT RATE: 9600
8/8 CODE LEVEL: SYNC
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B49
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Fig. 52 - Schematic Diagram - PC~-Card
A7 (Sync Circuits)
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TEST
POINT —WAVEFORM CONDITIONS
TP1 4.8V INPUT SIGNAL: NONE
SWITCH SETTINGS:
MODE: PEAK
o
< 0.1 us TMAQI4S020
NOTE: Observe negative spike as DISPLAY RE-
SET switch 1s set to MAN,
TP2 INPUT SIGNAL: REV, SYNC, 2400 BPS
375US SWITCH SETTINGS:;
BIT RATE: 2400
MODE: PEAK
S/8 CODE LEVEL: SYNC
TRANSITION SELECT: ALL
l DISPLAY RESET: MAN, THEN OFF
82uUs TMAAI48030
NOTE: Obtain high by applying 10% bias dis-
tortion to input signal.
TP3

eﬁs 4.5v
T fo—370us —+] °

THMAS435021

INPUT SIGNAL: REV, SYNC, 2400 BPS
SWITCH SETTINGS:

BIT RATE: 2400

MODE: PEAK

8/8 CODE LEVEL: SYNG
TRANSITION SELECT: ALL
DISPLAY RESET: MAN, THEN OFF
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NOTES:

I. UNLESS OTHERWISE INDICATED,
ALL RESISTANCES ARE IN OHMS,
174W, 5%, (K= {000).
ALL CAPACITANCES ARE IN UF
2. WHEN OPTION CARDS A3 AND A4 ARE NOT
INSTALLED CONNECT TERMINAL A TO B. .
3 PREFIX REF DESIG A8.

Fig. 53 - Schematic Diagram - PC-Card

A8 (Distortion Register Circuits)
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l. UNLESS OTHERWISE INDICATED,
ALL CAPACITANCES ARE IN UF.
ALL DIODES ARE IN277.

2. PREFIX REF DESIG. AIO.
3 FOR COMPONENT BOARD ASSY SEE D80372120

r

UNLESS OTHERWISE NOTED:
4. ALL 2 INPUT GATES ARE 846 TYPE

5 ALL INVERTERS ARE 836 TYPE
€. ALL 3 INPUT GATES ARE 862 TYPE.
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Fig. 54 - Schematic Diagram - PC-Card
Al10 (Distortion Counter Cir-

cuits)
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APPENDI X B
MAI NTENANCE ALLCCATI ON

Section |. | NTRODUCTI ON
C1. Ceneral.

This appendix provides a sumary of the maintenance operations for
Tel egraph Data Analyzer TS-3378/G It authorizes categories
of mai ntenance for "specific maintenance functions on repairable itens
and conponents and the tools and equi pment required to performeach *
functiom  This appendix may be used as an aid in planning Mmintenance
operations.

G-2. Mintenance Function
Mai nt enance functions will be linited to and defined as follows:

a. Inspect. To determne the serviceability of an item by conparing
i ts-physical, mechanical, and/or electrical characteristics with estab-
li shed standards through exam nation.

b. Test. To verify serviceability and to detect incipient failure
by measuring the nechanical or electrical characteristics of an item
and conparing those characteristics with prescribed standards

c. Service. Qperations required periodically to keep an itemin
proper operating condition, i.e., to clean (decontam nate), to preserve,
to drain, to paint, or to replenish fuel, lubricants, hydraulic fluids
or conpressed air supplies.

d. Adiust. To maintain, within prescribed [imts, by bringing into
proper of exact position, or by setting the operating characteristics to
the specified paraneters.

e. Align. To adjust specified variable elenments of an itemto bring
about” optTnum or desired perfornance.

f. Calibrate. To determne and cause corrections to be made or to be
adjusted on instruments or test measuring and diagnostic equi pments used
in precision neasurenent. Consists of conparisons of two instruments
one of which is a certified standard of known accuracy, to detect and
adj ust any discrepancy in the accuracy of the instrument being conpared

~ Install. The act of enplacing, seating, or fixing into position
an Ttem part, nmodul e (conponent or assenbly) in a manner to allow the
proper functioning of the equipnent or system

h. Replace. The act of substituting a serviceable |ike type part,

subassenbly, or nodul e (conponent or assenbly) for an unserviceable
counterpart. B-1



T™ 11-6625-2812-14

L. Repair. The application of maintenance services (inspect, test,
serviceﬁJ%ﬂTUst, align, calibrate, replace) or other maintenance actions
(wel ding, grinding, riveting, straightening, facin%, remachining, or
resurfacing) to restore serviceability to an itemby correcting specific
damage, fault, malfunction, or failure in a part, subassenbly, module
(component or assenbly), end item or system

L. Overhaul. That maintenance effort (service/action) necessary to
restore an itemto a conpletely serviceabl e/ operational condition as
prescribed by naintenance standards (i.e., DMAR) in appropriate technica
publications. Overhaul is normally the highest degree of maintenance
performed by the Arny. Overhaul does not normally return an itemto like
new condition.

restoration of unserviceable equipment to a |ike new condition in accord-
ance with original manufacturing standards. Rebuild is the highest
degree of materiel maintenance applied to Arnmy equipnent. The rebuild
operation includes the act of returning to zero those age neasurenents
(hours, mles, etc.) considered in classifying Arny equipments/conponents.

k. Rebuild. Consists of those services/actions necessary for the

C-3.  Colum Entries.

@& Colum 1, Goup Number. Colum 1 lists group nunbers, the purpose
of which is to identify conponents, assenblies, subassenmblies, and nodul es
with the next higher assenbly.

b. Colum 2, Conponent/Assenbly. Colum 2 contains the noun names of
conponents, assenblies, subassenblies, and nodules for which maintenance
I's authorized.

c. Colum 3, Mintenance Functions. Colum 3 lists the functions to
be performed on the 1temlisted 1n colum 2. \Wen items are |isted
wi thout maintenance functions, it is solely for purpose of having the
group nunbers in the MAC and RPSTL coincide

d. Colum 4, Mintenance Category. Colum 4 specifies, by the listing
of a “work time” figure 1n the appropriate subcolum(s), the |owest |eve
of maintenance authorized to performthe function listed in colum 3.

This figure represents the active time required to perform that maintenance
function at the indicated category of maintenance. [f the nunber or
conplexity of the tasks within the listed maintenance function vary at
different maintenance categories, appropriate “work time” figures wll be
shown for each category. The nunber of task-hours specified by the “work
time” figure represents the average time required to restore an Item
(assenbly, subassenbly, conponent, nodule, end itemor systen) to a ser-
viceabl e condition under typical field operating conditions. This tine
includes preparation time, troubleshooting time, and quality assurance/
quality control tine in addition to the tine required to perform the
specific tasks identified for the maintenance functions authorized in the
mai ntenance allocation chart.  Subcolums of colum 4 are as follows:

B-2
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- Qperator/Crew
Organi zat i onal
Direct Support
- General Support
- Depot

oITToN

e. Columm 5. Tools and Fquipnent Colum 5 specifies by code,

those common tool sets (not individual tools) and special tools, test,
and support equipment required to perform the designated function.

f. Colum 6, Remarks. Colum 6 contains an al phabetic code which
| eads to the remark in section IV, Remarks, which is pertinent to the
item opposite the particular code.

C4. Tool and Test Equipnment Requirenments (Sect. II1).

a. Tool or Test Equipment Reference Code. The nunbers in this cdum
coincide with the nunbers used in the tools and equi pment col um of the
MC. The nunbers indicate the applicable tool or test equipnent for the
mai nt enance functions.

b. Mintenance Category. The codes in this colum indicate the nain-
tenance category allocated the tool or test equipnent.

¢c. Nomenclature. This colum lists the noun name and nomencl ature of
the tools and test equipment required to perform the maintenance functions.

d. National /NATO Stock Nunber. This colum lists the National/NATO
stock nunmber of the specific tool or test equipment.

e. Tool Nunber. This colum lists the manufacturer’s part nunber of
the tool followed by the Federal Supply code for manufacturers (5-digit)

in parentheses.
C5  Remarks (Sect. 1V).

a. Reference Code. This code refers to the appropriate itemin section
['l, colum 6.

b. Remarks. This colum provides the required explanatory information
necessary to clarify itens appearing in section Il.

B-3/(B-4 bl ank)
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SECTION Il MAINTENA(\)NCE ALLOCATION CHART
FOR
ANALYZER, DATA, TELEGRAPH Ts-3378/G

(4)

o @ @) MAINTENANCE CATEGORY () (6)
GROUP COMPONENT /ASSEMBLY MAINTENANCE TOOLS REMARKS
NUMBER FUNCTION F o AND

c ° H EQPT.

00 ANALYZER, DATA, TELRGRAPH TS-3378/G Inspect 0.2 A
Test 0.3 B
Test 0.5 1,2,3
Service 0.2 S
Adjust 0.5 L
Repair 1.2 L
Overhaul 2.0 1 thrul

ol CIRCUIT CARD ASSEMBLY TIME BASE IOGIC (Al) Test 0.5 1,2,3 o
Repair 0.6 b

0101 CIRCUIT CARD ASSEMBLY OSCILLATOR (A1A1) Test 0.3 1,2,3 c
Repair 0.5 L

02 CIRCUIT CARD ASSEMELY (A2) Test 0.5 1,2,3 c
Repair 0.6 L

03 CIRCUIT CARD ASSEMBLY (A3) Test 0.5 1,2,3 c
Repair 0.6 L

0Oly CIRCUIT CARD ASSEMBLY (AL) Test 0.5 1,2,3 c
Repair 0.6 L

05 CIRCUIT CARD ASSEMBLY (ASr~ Test 0.5 1,2,3 c
Repair 0.6 I

06 CIRCUIT CARD ASSEMBLY (A6) Test 0.5 1,2,3 c
Repair 0.6 L

07 CIRCUIT CARD ASSEMBLY (A7) Test 0.5 1,2,3 c
Repair 0.6 L

08 CIRCUIT CARD ASSEMBLY (A8) Test 0.5 1,2,3 c
Repair 0.6 L

09 CIRCUIT CARD ASSEMELY (A10) Test 0.5 1,2,3 c
Repair 0.6 N

10 CRYSTAL BRACKET ASSEMBLY (A11) Test 0.5 1,2,3 c
Repair 0.6 L

11 POWER SUPPLY, ANALYZER (A12) Test 0.5 1,2,3 c
Repair 0.6 k4

B-5
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SECTION Il TOOL AND TEST EQUIPMENT REQUIREMENTS
FOR
ANALYZER, DATA, TELEGRAPH TS-3378/G

TOOL OR TES
MAINTENANCE NATIONAL, NATO
NOMENCLATURE
EQUIPMENT CATEGORY LA STOCK NUMBER | TOOL NUMBER
REF CODE
1. H, D MULTIMETER, AN/USM-223 6625-00-999-7L65
2. H, D OSCILLOSCOPE, AN/USM-281C 6625-00-106-9622 -
3. H, D GENERATOR, SIGNAL, SG-10SL/G 6625-00-137-7738
L. H, D TOOL KIT, TK-100/G 5180-00-605-0079
5. c TOOLS AND TEST BQUIPMENT AVAILABLE TO THE OPERATOR BECAUSE
OF HIS/HER ASSIGNED MISSION.
|
ORSEL-a . a MISA-FM TPI2-77
‘O"n-u aom 60‘3 (Edition of 1 Oct 74 may be uted until exhausted)

B-6
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REFERENCE
CODE REMARKS
A VISUAL ONLY.
B SIMPLE OPERATIONAL CHECKS.
C TEST AS PART OF END ITEM.

B-7







TEAR ALONG DOTTED LINE

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

y Ql\ SOMETHING WRONG wr niis manuar?

FROM: (YOUR UNIT'S COMPLETE ADDRESS)

THEN. . .JOT DOWN THE Commander
DOPE ABOUT IT ON THIS Stateside Azm% Depot
- FORM, TEAR IT OUT, FOLD ATTN: AMSTA

N 7/// )T AND DROP ITIN THE Stateside, N.J. 07703
~ - OATE 10 July 1975

PUBLICATION NUMBER DATE TITLE

T™ 115840 -340-12 23 Jan Th Radar get AN -76

BE EXACT. . .PIN-POINT WHERE IT IS | IN THIS SPACE TELL WHAT IS WRONG 4\
AND WHAT SHOULD BE DONE ABOUTIT:

PAGE PARA- | FIGURE| TABLE [V 4

NO. GRAPH NO. NO.

2-25 [ 2-28 Recommend that the installatjon ant

e a fog e
procedure be changed throu specify a 2° IFF
antenna lag rather than 1°.

REASON: Experience has shown that with only a 1° lag,
the antenna servo sy is too sensitive to wind
gusting in excess o@lknots, and has a tendency to
rapidly accelerate Q?celerate as it hunts, causing

strain to the drive tr3in. Hunting is minimized by
adjusting the lag to 2° without degradation of operation’

3'10 3'3 3"1 Ttem 5, F@wolumn. Change "2 db"tO "3db."
REASON: 1nat T dur W DANC DAL

DUV LY il J UL LIITTLL p

FAULT 1nd1c calls fo

5-6 |5-8 Ad step .1 to read, "Replace cover plate removed
i .1, above."

REASON: To replace the cover plate.
FO3 | /W [Zone C 3. On J1-2, change "+24 vDC to "+5 vDC."

@REASON: This is the output line of the 5 VDC power
supply. + 24 VDC is the input voltage.

TYPED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER SIGN HERE: )
SSG I. M. DeSpiritof  999-1776 {;‘gf § [ . ;;2“ 42,/4_ z

W
FORM ~—IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR'MANUAL *'FIND, '] MAKE
D A 2028 -2 (TEST) P8 = ChREoN Copy OF ANDGIVE IT T ARTERS.

1 AUG 74






TEAR ALONG DOTTED LINE

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

@AM LN N A
SOMET RING

h\h fnmN..JorDOWNTHE
/ DOPE ABOUT IT ON THIS
FORM, TEAR IT OUT, FOLD
IT AND DROP iT iN THE
MAIL!

~

J

FROM: (YOUR UNIT'S COMPL ETE ADDRESS)

DATE

PUBLICATION NUMBER DATE

T™ 11-6625-2812-14

30 May 78

TITLE

BE EXACT. . .PIN-POINT WHERE IT IS | {N THIS SPACE TELL

FIGURE
NO.

PAGE

NO

TABLE
NO.

PARA-
GRAPH

WHAT IS WRONG

AND WHAT SHOULD BE DOME ABOUT IT:

TYPED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER SIGN HERE:
I ‘A FoRm 2028 95 (TEST) P.S IF YOUR OUTFIT W o o MAKE
| J - .S. == U ANTS TO KNOW ABOUT YOUR MANUAL *'FIND AK
1 AUG 74 l A CARBON COPY OF THIS AND GIVE IT TO YOUR HEADQUARTERS



%>/} FOLD BACK

DEPARTMENT OF THE ARMY

OFFICIAL BUSINESS

Commander

US Army Communications and

Electronics Materiel Readiness Command
ATTN: DRSEL-MA-Q

Fort Monmouth, New Jersey 07703

FOLD BACK

REVERSE OF DA FORM 2028.2 (TEST)

FANIT dILLOA ONOTV ¥VIL

— e - - e - — o e = ew—



TEAR ALONG DOTTED LINE

- e e cme wn Emm m - e m— — = w— S

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

SOMETRING W RO NG wrh Tis manuar? 1

FROM: (YOUR UNIT'S COMPLETE ADDRESS)

( N
THEN. . .jO

T DOWN THE |
DOPE ABOUT IT ON THIS
FORM, TEAR IT OUT, FOLD

IT AND DROP IT IN THE

AAATE

\ N4 (MAILL - _J [oate
PUBLICATION NUMBER DATE TITLE
™ 11_6625-2812_14 30 Mav 78
AL AASUUVeI/T FaeU rLaea™=20™™ ~ Laay L4
BE EXACT. . .PIN~POINT WHERE IT IS | IN THIS SPACE TELL WHAT IS WRONG
[ AND WHAT SHOULD BE DOME ABOUT IT:
PAGE PARA- FIGURE| TABLE
NO. GRAPH NO, NO.
TYPED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER SIGN HERE:
DA o’ 2028 =9 (TEST)  P.5s.~~IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR MANUAL “FIND,” MAKE
&7V 1 AUG 74 AR & A CARBON COPY OF THIS AND GIVE IT TO YOUR HEADQUARTERS.



FILL IN YOUR
UNIT’S ADDRESS

%>/} FOLD BACK
DEPARTMENT OF THE ARMY
OFFICIAL BUSINESS
Commander

US Army Communications and

Electronics Materiel Readiness Command
ATTN: DRSEL-MA-Q

Fort Monmouth, New Jersey 07703

FOLD BACK

REVERSE OF DA FORM 2028.2 (TEST)

INIT d3LLO0d ONOTVY ¥v3L

- e emn - e e m— e e wee - —
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TEAR ALONG DOTTED LINE

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

1

" SOME

W RO NG wrs miis wanuac?

FROM: (YOUR UNIT'S COMPLETE ADDRESS)

M\
“'& 15\0‘ THEN. . .]JOT DOWN THE
< DOPE ABOUT IT ON THIS

\J
"

IT AND DROP IT IN THE
MAIL!

FORM, TEAR IT OUT, FOLD

DATE

PUBLICATION NUMBER DATE

™ 11-6625-2812-14

30 May 78

TITLE

BE EXACT. . .PIN=POINT WHERE IT IS

-

PAGE
NO.

TABLE
NO.

FIGURE
NO.

PARA-
GRAPH

IN THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOUL D BE DOME ABOUT IT:

— e e e e e em = emm a— — e —

TYPED NAME, GRADE OR TITLE, AND TELEPHONE NUMBER SIGN HERE:
D A ' Fo:“u 2028 -2 (TEST) P.S.~—1F YOUR OUTFIT WANTS TO KNOW ABOUT YOUR MANUAL ''FIND,’”" MAKE
au A CARBON COPY OF THIS AND GIVE IT TO YOUR HEADQUARTERS
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FOLD BACK

DEPARTMENT OF THE ARMY

OFFICIAL BUSINESS

Commander

US Army Communications and

Electronics Materiel Readiness Command
ATTN: DRSEL-MA-Q

Fort Monmouth, New Jersey 07703

FOLD BACK

REVERSE OF DA FORM 2028-2 (TEST)
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By Order of the Secretary of the Army:

BERNARD W. ROGERS
General, United Sates Army
Officid: Chief of Staff

J. C. PENNINGTON

Brigadier General, United States Army
The Adjutant General
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This fine document...

Was brought to you by me:

Liberated Manuals -- free army and government manuals

Why do I do it? I am tired of sleazy CD-ROM sellers, who take publicly
available information, slap “watermarks” and other junk on it, and sell it.
Those masters of search engine manipulation make sure that their sites that
sell free information, come up first in search engines. They did not create it...
They did not even scan it... Why should they get your money? Why are not
letting you give those free manuals to your friends?

I am setting this document FREE. This document was made by the US
Government and is NOT protected by Copyright. Feel free to share,
republish, sell and so on.

I am not asking you for donations, fees or handouts. If you can, please
provide a link to liberatedmanuals.com, so that free manuals come up first in
search engines:

<A HREF=http://www.liberatedmanuals.com/>Free Military and Government Manuals</A>

— Sincerely
Igor Chudov

http://igor.chudov.com/

— Chicago Machinery Movers
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