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CHAPTER ONE

GENERAL DESCRIPTION

1.1 INTRODUCT I ON

This instruction manual contains procedures and descriptive in-

formation for proper installation, operation, and maintenance
of the Model 9210 Time Code Translator (TCT).

1.2 DOCUMENTAT ION

Since the 9210 has many options designed to meet individual instru-

mentation requirements, this manual is divided into two sections.

The first section describes all configurations of the 9210 basic
instrument and comes complete with logics, specifications and schematics.
The second section or appendix contains information on all modifica-
tions and special options added to the basic 9210. The appendix also
contains the top assembly drawing and any other special documentation

applicable to this unit.

Each engineering drawing or specification in this instruction manual

is identified by a unique DATUM file number which is located on the
specification sheet or at the lower righ corner of the drawing sheet.
The file numbers assigned to the circuit-card assemblies or schematic
drawings are the same as the part numbers assigned to the corresponding

cards.

1.3 PURPOSE OF EQUIPMENT
The DATUM Model 9210 Time Code Translator operates as a reader using

a serial time code as a time base.

720608 : 9210
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The 9210 relies upon an input serial time code for its time base.
This code is typically a member of the IRIG family. The carrier
frequency of the time code is used for the clock and the time informa-

tion is automatically set into the major time counter.

The terms derived from both the minor and the major time counters are
also used to drive option circuits which develop the serial time codes,

parallel outputs, and pulse trains, etc.

1.4 PHYSICAL DESCRIPTION

The 9210 is constructed in a 3-1/2'" package requiring a minimum 19"

rack mounting. A decimal display, located on the front panel, shows
translated time. All controls are located either on the front panel

or on a subpanel, located just behind the front panel, with the controls
facing in an upward position. To reach the controls on the subpanel,
the 9210 must be pulled forward about 6 inches. Chassis slides are

provided to allow this to be done easily.

1.5 SPECIFICATIONS
Refer to Table 1-1 for the specifications applicable to the Model 9210

Time Code Translator. Changes or additions to these specifications,

if any, are listed in Appendix A.

Refer to Figures 1-1 through 1-6 for the épplicable IRIG Time Code

formats.

720608 a : 9210
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1. AC
a)
b)
c)

TABLE 1~

1

SPECIFICATIONS

POWER

115 VAC or 230 VAC *10%
L8 - LOO Hz

Less than 100 watts

2. CARRIER CODE INPUTS

a)
b)

c)
d)

e)
f)

3. DC

a)
b)
c)

720608

Formats: IRIG A, IRIG B, IRIG C,

Carrier Frequencies: IRIG
IRIG
IRIG
IRIG

IRIG
Modulation Ratio: 2:1 to 6:1
Input Signal Level:

IRIG E,

- 10

kHz
kHz
kHz
kHz
kHz
kHz

IRIG G, IRIGH

or 100 Hz
or 100 Hz

or 100 Hz

1. Hi Input: 0.05 volts to 50.0 volts peak-to-peak

2. Lo Input: 0.01 volts to 10.0 volts peak-to-peak

Input Impedance: Greater than 15 k ohms, single-ended

Frequency Range: 25 Hz to'SOO kHz

CODE INPUTS (OPTIONAL)

Logic Polarity: Positive true or negative true
IRIG G or IRIG H

Formats: IRIG A, IRIG B, IRIG C, IRIG E,

Playback Ratios: IRIG
IRIG

IR1G

IRIG

IRIG

_IRIG

T o m o w >

1
1
1
1:
1
1

1
1
:1
1
1
1

to
to
to
to
to

to

16:1
128:1
128:1
128:1
L1
128:1

9210
1-3



d) Input Signal Conditions
1. Voltage Levels: positive, negative, or bi-polar
2. Amplitude Range: =1 volt to 50 volts peak

3. Input Impedance: greater than 8 k ohms, single-
ended

4. Rise and Fall Times: Less than 1 microsecond
ENVIRONMENT

a) Temperature: 0°C to +50°C
b) Humidity: Up to 95% relative

SI1ZE AND CONFIGURATION

a) Chassis: 3~1/2 inches high, 19 inches wide,

17 inches deep

b) Mounting: Standard 19~inch equipment cabinet

with chassis slides supplied.

9210



IRIR FORMAT &:
1. Time: Universal Time (UT-2).
2. Time frame: 0.1 second.

3. Code Digit Weighting cations. BCD, $3 or both:

8. Binary CoZed Decimal Limeol-vear Code Wsrd—34 binary digils.
(1) Secends, minates, heurs, cays 2ad 0.1 secends.
(2) Recycles yealy.

b. Straight Binary t:me-of-day Cace Ward—17 binary digits.
m S'\.ands orly.
(2) Recycles each 24 haurs.

l.' Ceda Word structure:

2. BLD: Word tegins at Incex Count 1. Binary coded Elemenrts occur
belween Positisn Iceatiter Biements (7 for seca~zs: 7 for minutes;
6.cr hours: & ang 2 fer caysi unt the Cede word 1s cempiete. An
Index Marker occurs betaeen C2cimal G:ils 10 €3Ch roup 12 provide
separetion for wvisudl resciution.

-;;

b. $B: ¥lcrd begins at Indsx Count 80. Five dacimal ¢igils (17 binary
coced elements) cccur with a Pesition ldenlifier detween lhe Sth and
10th binary coded eiements.

* 5. Least significant dipit occurs first, exceot for fractional seconds
Information which occurs lollowing the day-of-yesr information,
6. Element rates Available: -

8. 1000 per.second (hasic Element rate),
b. 100 per secend. .
¢ 10 per second .

7. Elemen! identification:

reference point for all Elements is the leacing edpe.

2. “Cnr ume”

b. Index Marker . cermeamanennnees 0.2 Muilhiseconds,
(Bivary 2ero of uncoded Elcment)

¢. Cede Digt .. 0.5 milliseconds,

(Binary ore)
Pasition Identifier — 100 per second. .
(Refers to tne leading edze of the succeedmg
Element).
¢. ‘Relerence Marker—10 per secend ........uucaee.e...... TWo consecutive
Pasitlon 1dentifiers.
{The “cn time" point, lo which the Cede Word
refers, is the leacing edge of the second
Pesition 1centifier),

d. ... 0.8 milliseconds.

8. Resolution: 1 millisecond (unmedulatedl

0.1 millisecond (modulated).

8. Cartier medulation not normally required,'10 kc. recommended when
modulated.

¢ TIKE FRAME 0.1 SECOND . - A
° 10 20 : 30 40 - so
. 1o 1.1 { 11t 1 % 1t 1 1 { i T S B | ! 111 1 } L1 1 1 } 11t : L1 1 1 = | S W . 1 ]l | S U S |
fr—————  REFZRENCEZ TI}Z INDEX COUNT (KILLISECONDS)
REFERENCE MARKER ] : v
szcoxDs KINUTIB HOURS ; DAY SECONDS

AN A . A~ N

1 248 .10204° 1 24 8 10260 2248 1020 8 102009 1po00 fla 43
ﬂWWWJMUJﬂMW@WWMMﬂWLMWMUUUUM

a———"‘-‘OIKS

o |

’001 &"’l"\\"’\

., N .
——&{ la-——o.e s iverean) -—-—-:' g 0.5 KS ! l (TYPICAL)
BINARY *1°
. (TYPICAL) _ .
. J
S0 60 70 80 50 )
1 0 11 l ] 1 1 1 | S S T | ) S T I | | D 2 G S | 1.1 i 111 1 J B | 11 1 | S | 11 11 § S | N S |

.01 SXC. INDZX MARXER
+001 SEC. INDEX XARKER

CONTROL FUNCTIONS

—

{TIMZ OF DAY)
STRAIGHT BIKARY SnCODS 17 BITS

1 S
| POSITIO‘! XD!‘H‘I?‘!!R

TYPICAL)

TYPICAL NMODULATXD CARRIER
Rocowmsended Frequancy 10,000 cpas

éigure 1-1.

.

ﬂUMfLMJLWJULW

252"272 "'.J‘,,A.:;\
Timve lt this point equals 173 days, 21 hours, 18 min,,
42,875 secs.,

AT

—

[RIG STANDARD TIME CODE
FORMAT 'A!
(1000 pps Code)
Reference IRIG Document 104-60

IRIG Time Ccde, Format 'A"

. 9210
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IRIC FORMAT B:
1. Time: Universal Time (UT-2),

8. Least significant digit occurs first.

6. Element rales availadle:

2. lime Frame: 1.0 second. e T ‘ e. 105 per secend tbasic Element rate).
" *b. 10 per secend
3. Code Digit Weighting cptions: BCD, SB or both. o ¢ 1 persecond. -
2. Binary Coded Decimal time-of-year Cade Ward—30 binary digits. 7. Element identification:
(1) Seconds, runules, hours and days. ’
Q@) P.zcycles yeatly. 8. “On lime™ reference point for all Elements is the leading edye.

. Indexr Marker. ... a— 11 1TE 114V, E 1
b. Straight Binary tume of day Cede Wierd—17 binaty d.guls {Binary 218 of uncoded Element), Hisecon

b
.. (1) Seconds enly. ) ’ ¢ Cefe Dipit . . S milliseconds.
d.

2) Recycies esch 24 hours, (Binary arne).

) . . Position Identiher—10 per second ... ...3 millhseconds.
4. Ceode Yierd struclure: B : g;:lus”lo the leading edge of tne succe:am!
N 2 tmen
2. BCD: viord tegins at 1aZex Coual | Binary coded Elements cccur ¢. Refereace Marker—1 per secord . .. ............. ...Two censeculive
belween Fesilian [Zenlitier Elements (7 tor sezancs, 7 tor minutes; = Pesitien Icentifiers.
6 for heurs, & ard 2 for Cevsd until tne Cede ¥iard us cemzlete. An e X
Index Marker occurs tetneen decimal ¢i2ils 1 each group to prondc (The “‘on time™ point, lo w‘hnch the Code ¥ord
separalion for visual resoluticn. : . ;eltl?, 'ig‘hf'ﬁle,:dml ecze c¢f the second
. esitisn Identifier).
b. $B: Wo:d begins al Index Count 80 Five decimal digits (17 binary N
coded elements) cccur witn 2 Pouilian Ientifier Detween the 9th . .
20d 10th binary coded elements. 8. Resolution: }0 :;:{;:::::?(;:‘:c?ff&l;;m)'

§. Carrier frequency: 1 ke. when modulated.

L - TIKE FPAME 1 SECOKD : o1
[\] 10 20 30 40 s0
lLII]IJ!Ill'JII{lllJ‘lJJlJ%ILJlJllll]llglJlillll_!J B S |
o RE¥. THE . IDIX COUNT (0.01 SECONDS)
j&—————— REF. MARKER . . .
SECOIDS KINUTES * HOURS DAY
JL
H s ss :« 2 1 an o 1n Mmooy ©ana :v::\
ﬂ_lﬂJ'UUUUULJ il hULﬂ_ﬂJUlﬂJLPJTULﬂMMULﬂWJLJUUUUUWULﬂJLﬂ_U Lm,
PO
Q————— 2K1s — .01 s;:c.
BINARY '0° AL
% [ s (TYPICAL) SKS (TypIcAL)
: BIXARY '1'
(TYPICAL)
e 3
y J
l M}
€0 20 60 90 [
J 1 1 1 i ) S S 11 L.t 1 1.1 ) S I | 1 1 1 ) S I | 1 41§t 1 1 1 [ RS N DU SN S A | 5 S B |
T 1 T 1 1 1 D § T

.1 $IC, 1MDIX MARXLR

.01 SEC. INDEX MARKER
. (TIKE Or pAY)
CONTROL YUKCTIONS STRAIGHT BIKNARY SZCONDS 17-BITS

R P P R e B B e - ok b
UJUUJWULMLMUUULHLMUULLUMUULMMMUWWMUUIH
__4 & ns . \—-— Tims at this point equals 173 Days, 21 Hrs., 18 Mins.,

T POSITION IDENTIFIZR 42.750 Bec. .
(TYPICAL) _ _ .

IRIG STANDARD TIME CODE
FORMAT 'B!
(100 pps Code)
Reference IRIG Document 10L4-60

TYPICAL JODUIATID CAPRIER
Kecoeasnded Frequoncy, 1000 cpe

Figure 1-2, [IRIG Time Code, Format ''B"

9210
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1218 FORMAT C:.
1. Time: Universal Time (UT-2),
2. Time Frame: 1 minute.

3. Code Digit Weightirg oplions: Binary Coded Decimal timeol-ml'
Cede Werd only—23 tinary argils,

8. Minutes, hours and days.
b. Recycles yearty. L.

4. Cede Werd structere: BCU Word begins 2t Index Count 10. Birary

coZed Elements cccur tetaeen Position ldeanlier Eizmeats (7 for mun-

utes; 6 for nours, 8 273 2 10r 22y3) ualil the Cade nard 15 comDiele.

Bnindex Mader occers Cotneen cecimal Sigits in each group 1o pravice
. separation fcr visual resdlution.

5. Least significant ¢igit occurs first.
6. Element rates availadle: fa
2. 2 per secend (basic Element gate).

b. 1 per 5 seconds.
¢. 1 per minute.

2. Elament identification:
8. “0n time" reference pownt for lll [Iem:nu is the ludmg ede.

b. Inder Marker ., ...0.1 secends.
(Binary 2ere of uncoded (Iemenu

€. Cede Dipnt ... 0.25 seconds.

T (Binwy eae),

d. Pesitian tdentifier—1 per 5 seconds .. e 0.4 SECOADS,
Relers to tre lead.ng edge of the s.:cc
(lement).

e. Reference Marker—1 per minute....eiimnsene Two conseculive

Position ldentifiers,
(The “cn time™ point, to which the Cede Werd
refers, is the leading ecge ol the secend
Pesition LSeatifien.

8. Resolution: 0.5 seconcs (urmodulated).
0.01 seconds (modulated 102 cpsh,
0.001 seconds (modulated 1630 cpsl.

.9, Carrier frequancy: 100 or 1000 cycles when modulated.

.\‘
!4 TIMNE PRAME = 1 KINUTE . {
[ 10 20 30
l]l!glJll{JlllTlllll}_lIILJ‘IIJI{I!ll{1111410141111111510
1 14
j————— REF. TI}Z IKDEX COUKT 0.5 SEC.
j¢———— RZF. MARKER
HINUTES H1OUR8 DAY
N \ .
1248 w20 12 ¢6 10320 10 20 4063 :a):ca

.JTMJUULJUUUU MU LU HUUU Ui TULIL

1 4 B .
UULUUUUUUUUUUUUUULUUL

e——t{l———0.1 SEC. . PR
BINARY *0° (i'gpigii)
—f b—— .4 BEC. (TYPICAL) 0.25 SEC.
: BINARY *1°
(TYPIGAL)
. .
£ 1 d
60 70
llJ]l]]l]}llll{!(!l:]lll}llljslojjllllnlllx%olljlillllol
T 1

5 SEC. IKDIX KARYER

/——.5 SEC. INDEX MARKER

CONTROL FUNCTIONS

l/

rs X
0.4 Bec,
POSITION IDENTIPIEZR
(TYPICAL)
. .

im

. X X

TYPICAL MCOUTATED CARRIRR (100 cpa)
. Recommsnded Frequency 100 0r 1C00 cpé

Figdrc 1-3., IRIG Time

Code, Format ''¢c"!

UUMJMULMUUUUMWJIJI..IULJI.JUU[J LU llJl,JUU'ULﬂ ULILA ILJULHH‘

Tixe st thie point equals 173 Days, 21 Hrs., 18 Kins.,

37.5 sec,

IRIG STANDARD TIME CODE
FORMAT 'C!
(2 pps Code)
Reference IRIG Document 104-60

9210
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RIS FORMAT E: o ‘ , o . , i 6. Element mcsbmihble:

1. Yime: Universal Time (UT-2). 2. 10 per second (basic Element rate).
b. 1 persecond.

2. "Vime Frame: 10 seconds. S ) ) ¢. 0.1 per second.

flement i&:nliﬁcction:

3. Code Cigit Weighting: ECD time-of-year Code Ward — 26 Binary dlziu b}

8. Seconds, minutes, hours and days 3. “On time" reference point for all Elements s the lcading ecge.

b. Recycles yearly. : ‘ I b Index Marker .. 20 milliseccnds.

Cede ¥erd structure:

BCO Word bdegins at Inder Count 6. Binary caded Elemenls oceur
. betveen Pesition Identifier Dlements (3 for secmes, 7 for minutes;
6 for bours; 8 2nd 2 tar Caysh urul the Coce wierd 1s campiele, An

(Binary 2¢ro or ‘uncoded Uemenl) .

¢ Ceds Digit .. .0 50 milliseconds.
{Binary onel.

d. Positien 1Zertifier—1 per second .........ccoermenend 89 milliseconds.

(Refers to the leading edge of the succeeding -
Element).

tndex Klarker cccurs between cecimal digils (n each grewp to provide ¢. Reference Marker—1 per 10 seconds ..............Two consecutive
separalion for visual resolulicn. . Positiia Identifiers.

. .. . {The “on time” point, to which the Ceds Yierd
5. Least significant digit occurs finsl. ’ relers, is the leading edge of the second

Fosition [dentifier),

L3

) , .
8. Resolution: 100 milliseconds (unmodulated).
1 milbisecond (modulated).
; 9. Carrier frequency: 1 kc. when modulated.
i . )
) .
L)
* TIME FRAME 10 SECOKDS )
10 20 . 30 : & 50
I S DN N NS NN NN N NS RO NN N SO WU T N NUNN JNNS VNS DN NN SN NUNS NN SUNN SN S SUUS SUNS DUNN SUNS NN SUNS NN NN S SN SN SN S NS SN SN NN S W SN S N |
) T v R | L R} T 1
j¢— RC¥. TIME INDEX COUNT (0.10 SECOXD)
4 REF, MARKER ) :
SECONDS HINUTES HOURS P DAY
e " e —
N N L4 N 4
- 102040 1 24 8 10 20 40 124 8 10 20 124 8 10 20 4080 100 2

LU U UL UL UL LU uﬂﬂnn_mt"u UL,
—r{k- 20 kS . —| i@— .1 szc.

¢ 80 MS *g_‘;;fx‘gu‘f))‘ < 50 KS {(TYPICAL)
BINARY *1°
(TYPICAL) -
. 60 70 . ' 80 90 [
) S S ] ] ! 1 1 1 1 : 1 11 | % | S = i 11 i { 1 11 1 ! 1 1 1 1 { 1 1 1 ] : 11 1 1 JI 1 1 1 !}
1.0 SEC, INDEX MARKER .
«10 SEC, INDEX MARKER . TIIE OF DAY
/ CONTROL FUNCTIONS STRAIGHT BIKARY SECONDS (OPTIONAL)
- N
/ - "/ . PR ASST S 29210 RIIA -0 AT

POSITION IDENTIFIER
(TYPICAL)

i P? P8 P9 PO
' BO ¥MS . L.

FIME AT THIS POINT EQUALS 173 DAYS,
2} HRS., 18 HINS,, 47,5 SEC,

" E | =

T I' ' IRIG STANDARD TIME CODE
33 . FORMAT 'E'
. : "~ PReference IRIG Document 104-60

Figure 1-4. IRIG Time Code, Format 'D"
' 9210
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*G-| °4nb} 4

‘,,g” jewdod ‘opoj swil Byl

Gc-'r.cr:zlz )
TG, Sib.x 1 G001, is composed of the following:

1 CO PES frame reference markers R=(Pg and Pg . SR )
2) Btnary coded decimal time-of-year code word (38 dig ts) . : . .
3) Control functions (18

digits) e o
. 4).16C0 gns posztzon identifiers (Py th“ou"h ) :

5) 15CO0 pps index markers. .

g ' : TIME FRANME 0,01, SECOND Y

. INDEX COUNT (100$)
TIME=——oe— ',

0 0 20 - 30 490 - 50 60 ~ 70 €0 90 0
l‘rliyl"Js‘lxv"l'J(',Irvnhll gty g e bv e s g Ve el oy by e by e by e b e e bt b gt e ot e g oty et ea ety

T 1 1 2| ] B ] s 6l | | ! ] | ] i

? : /\ TIME N AS ' ocooi SEC T-uzx MARKER ’ ? 0

‘F.——ON TIME '\/\/\IF Typical modulzte ) 0.001 SCC WDCX MARKER .. .

| H carrier, Sce Figure 7 /—pomr A

’ ‘ . r‘_' ->‘>l —C. o oooox sec—s| .

Pe l P I\ | Po Pa
ST R ~

L fU‘d IR K

Y
.r\'v“ N D ]

Q3K
fractional
SECONDS i

ey i ULﬁOL

t; ,'-n.qc ooc' oo oam leeve @ =34 ~ne @ oooo o
—Ngw ¢

|
~R-L- £TLCNCS ——-J !-- MINUTES —1 I——hGURS -

CGCZ WORD BCD TIVE=-OF —YEAR
MARKER {THE "CN TIME" PCINT TO WHICH THE CODE WCRDS R
] ELENENT (0.08 MS DURATICN)

7 -P.; FCSITICN IGINTIFIERS (0.08 MS CURATION)

W WEGHTED CODE  CGIT (0.05 MS  DURATION) - -

C wEIGHTED CONTROL ELEMENT (0.05 MS DURATICN) : L
DUZAT.ON CF INDEX ~MARKERS,UNWEISHTED CODE 8 CONTROL ELEMENTS=0.02MS '
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(Pa) is the “cn time’ reference point for the succeeding time code. 1000 pps
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The time“code word and the control functions presented during the time frame
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The binary codéd decimal {(BCD) time-of-year ccde werd consists of 32 digits

st
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E7ER, IS THE LEADING EDGE OF Pg)
TIME AT POINT A= 21:18:42+08+0.04+0.6C75

21 HOUR 18 MINUTE 42.8475 SECOND ON DAY 173

beginning at incex count 1. The hinary coded subword ciements occur between
position idantifiers Pg and Pg, (7 for seconds; 7 {or minutes; G for hours; 10 for
days; 4 for tenths of seconds; 4 fcr hundredihs of seconcs) until the cede word is
cornplere, An incex marker occurs between the decima! digits in eaah subwerd 1o
provide separation for visual resoluticn.
except for the fractiong! second information which foilow:
information, Tre 8CD .code recycles yearly, Sach BCD ciement
the BCD Time-0f-Year Code Chart,

The icast cignificant dinit occurs tiret
the day-of-yeer

isicdentifivd on

Eighteen control functions cccur between position identifiers Pg 2nd Pg. Any
ccatrol function element or combination of control function clemensts can bte
programmed 10 read a3 binary ““cne’” during any specitied number of time frum.:s.
Each conirol element is identified on the Controi Function Chart,

Férmat G, Sit

nal G001




-1

*9-] @4nby14

Ly, 3BULO4 €9po) owi) 9iy|

0l¢6

i . . .
Ceneral: - - : : A ‘
FormatH, Sigmal HOO1, is compnsed of the following: - .+ 0 - - - s s ot
1) 1gppm frame raference markers R=(Pg and Pg) T . : ’
Z) Sirzry coted docimal time-of-year (.oc.v.. vord (23 digits) . ' o , .. . N

unctions : e, ‘ .

: ifiers (P through Pg) . . .

TIHE FRANE 1 MINUTE il '
INDEX COUNT (ISEC) .
N

.';-‘lllnunlgul
[ [ i 1 i ' . |

!
20 30 .. 40 50
TIVE IN SEC

10 SEC INDEX MARKER

. - -o—- -

1t Typical modulated POINT A — ’
s . . < 2 ;JKE * . . -
) carrier, Sce Figure 7 1 SZCINDIX MARKER i . .
] po-wt ! lempsge 1y ! i :
Pein \ i 1L i ‘: ?nﬁg
=i—a aAae ’ : nano an n n fnNanr aaanng 1
PUARARARRAMR RN RANRNL P UL AR ] ‘u'ULL_LLJ’_:LJ:J;_‘ s
. ‘ — N (=} Oi' o< 1
i Ve egdy - =S € f _H _, '
th Lanyreg.—- L__u'o--qc._.._a . LCONTROL FUNETUNS R
LR RIFERENCE MASFER (THEON T”“" POINT TO WH! CH TH"' C0DS WORD REFERY IS THE LEADING ESGE CF Pa)
; f v oON ’ R -
P F 5.8 SEC DURATION) ‘ TIME. AT POINT A= 21340157
P S {c.& SEC DURATICH) : . : = 21 HOUR + 10 MINUTE + 57 SICONG ON DAY t7)
1SHTED - 10, SEC DURATION) : : ' '
C WEIIGHTZID CO :“"C' CLEMENT (0.5 55C DURATION) . o
. . i .
CURATION 0 INZEX MARKEIRS UNWIIGHTED COCE AND CO‘JTROL ELEMENTS 2GR SED . —o e
- . EEE The binary coded decimal (BCD) time-of-ycar code consisis of 23 birary dimts
5 . . . .. e . weginning at index count 10. The binary codied subword elements Secur Satwean
The aning of each 1 minute time frame is identificd by two consecutive 08 ..ot position identifiars Py and Pg {7 for minutes: 8 for hours; 10 1 o' duvsl unti
stcond siements (P and Prl. Theteading cdge of the sccond 0.8 second clement ; code word is compicie. An t'*.-'c,< maorker Gocurs bowwrcn the cacimol ¢ :
(Pa} is the “on time” reference point for the succeeding time coca. 6 opm Lt T L ecch subword to provide separation for visual resotuticn, Tre tezat sicnificent
. pcsition identifiers Pp, P1.....P5 (0.8 cccond duration) occur 1 second before 6 . d.gu occurs first, The ECD coce re vcm yearly. Ezch BCD clemant is identificd
s pemon time’ and refer 10 the leading cdge of the succeeding element. R on tha ECD Time-Of-Year Code Char
'.' The time cod2 word and the coarro! functions presented during the time freme .+~ Nine contro! functions cecur between position identificrs Pg and Pg. Any contrci
2re pulce width ceded. The binary “zerc” cad the index markers have a duration . function clement or combingtion of centrol function elements con be
cf 0.2 cecond, ond tha bi nary “onc’’ has 2 duraticn of 0.5 second. Tﬂe leading " . programmed 10 read a binary “ona” during an specificd numzeor of ume fromes.,
‘edze is the 1 pps “on time*’ reference point for all elements. . S e, Each control function is identified on the Control Function Chart.
. 1 H
. - ! Format H, Signal H001
. \" . . .
.s g '.’ ,' o
o’ .
- . . . . A N [ ‘e
. R A Y O RS LA SR R e R LA ter P T Y . toe . -
-\ . .




CHAPTER TWO

INSTALLATION

2.1 INTRODUCT ION

This chapter provides an installation procedure for the Model 9210

Time Code Translator.

2.2 INSTALLATION PROCEDURE

Upon receiving the 9210 make a thorough inspection of the instrument

and its accessories. Any damage or loss of equipment should be re-
ported immediately to the responsible carrier, If no damage is found,

install the 9210 as outlined in the following steps.

a. Using appropriate hardware, install the 9210 in

standard 19-inch rack or cabinet aﬁ the desired

location. |

NOTE

Approximately 20 inches of free space in
front of the rack or cabinet is required
for installation (and removal) of the
9210. After installation, a minimum of
six inches of free space must be main-
tained to allow the 9210 to slide out of
the rack or cabinet for access to the

subpanel controls.

b. Ensure that the POWER toggle switch is in the OFF position.
Connect primary power source to power input connector on

rear of 9210 power supply.

720608 | 9210
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c. Make appropriate connections to 9210 input/output connectors.

NOTE

Input/Output cable assemblies are not

supplied and must, therefore, be fabri-
cated using the connector plugs supplied
with the 9210. Refer to the top assembly
drawing in Appendix A for connector J-

numbers and pin assignments.

(1) connect IRIGA, B, C, E, G, or H carrier modulated code

to the input connector.

(2) If 9210 is to be used in conjunction with a Tape
Search Control Unit, connect tape search output
connector to the Tape Search Control Unit with -
the cable provided.

(3) Connect all optional input/output cables to rear panel.

d. The unit is now ready for operation.

920608 9210
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CHAPTER THREE
OPERATION

3.1 INTRODUCT ION
This chapter contains a list of the Model 9210 Time Code Translator

front panel and control panel controls and indicators together with a
short description of their function. In most cases, the operating
procedure for a switch or the interpretation of an indicator reading
“is included as part of the switch or indicator description. General
procedures required to operate and adjust the 9210 are also included
in this chapter. Special procedures applicable to a specific model,

when required, are inserted in Appendix A.

The names of the front panel and control pa%el controls and indicators
are capitalized and underlined in the text.; They are spelled exactly
as they appear on the unit. Control positién and indicator states
are capitalized only. For example, ''Set the POWER switch to the ON

position''.

3.2 CONTROLS AND INDICATORS

Except where otherwise indicated, all 9210 operating controls and

status indicators are located on the front panel or on the control
panel. The purpose and function of these controls and indicators
are described in the following paragraphs. The controls and indicators

are illustrated on the top assembly diagram included in Appendix A.

3.3 CONTROLS
a. POWER Switch. The POWER switch controls all sections
of the unit. All logic is operational when the POWER
switch is.set to the ON position. All voltages are re-

moved when the POWER switch is in the OFF position.
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b. MODE Control. The MODE rotary switch selects the
number of frames to be by-passed before the unit is

synchronized to the input code.

The 9210 is controlled by an input time code signal.

In some units, FRAME BYPASS control settings are used
to select the number of time frames containing non-
consecutive time data that will be accepted before the
counters will be corrected to agree with the input time
data. Noise on the input signal can cause the translator
to read erroneous data. To detect this data, advantage
is taken of the fact that time code data is sequential,
i.e., updated in each frame by the length of time re-
quired per frame. Therefore, any change in sequence
may be regarded as an error. The capabi]ify to select
the number of error frames that will be accepted before
the counters update provides a means of compensating
for these errors in normal forward operation, while
retaining the ability to respond to input time-code

changes. In general, FRAME BYPASS control positions

should be selected according to input signal reliability.
For extremely poor quality signals, choosing higher by-
pass positions prevents needless updating and restores
the original continuity to the time codé. When the in-
put signal is relatively error-free, choosing a lower
rate decreases the response time for valid changes in

continuity should these occur.

The rotary control may also be set to select 00. In
this mode, the counters are not updated by the input

time code. The 9210 utilizes the carrier of the input

720608 ' 9210
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signal as a time base, and generates all outputs by

dividing'the carrier frequency.

c. Polarity Switch. The POL switch is set to indicate

the polarity of the input time code carrier. Amplitude-
modulated time code signals change amplitude to indicate
a mark precisely as the carrier.signal crosses its zero~
voltage axis. Positive (+) polarity is defined as a
positive-going zero~-axis crossing at the on-time edge

of a mark pulse. Negative (-) polarity is defined as a
negative-going zero-axis crossing at this edge. If it
is unknown, the polarity of the time code signal can

be determined by examination with an oscilloscope.

d. FWD/REV Switch. The FWD/REV switch is set to in-

dicate the time-code ''direction’. In normal operation,

where the time indicated by the code increments in
successive frames, this control is set to the FWD posi-
tion. In this mode the leading edge of the time code
index markers are on time and the FRAME BYPASS cir-
cuitry is operational. For reverse operation where the
time indicated by the input time code decrements in suc-
cessive frames, this control must be set to the REV

position.

NOTE
If the 9210 is used in conjunction with a Tape Search
and Control Unit the FWD/REV switch is disabled when

connection is made.
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e. INPUT CODE Selector Switch. The INPUT CODE switch

selects up to nine input code formats. The following

table indicates the input code format corresponding

to each position of the switch.

POSITION  CODE FORMATS
1 IRIG G = 100 kHz carrier
2 IRIG A - 10 kHz carrier
3 IRIG B - 1 kHz carrier
L IRIG C = 100 Hz carrier
5 IRIG C - 1 kHz carrier
6 ~IRIG E = 100 Hz carrier
7 IRIG E - 1 kHz carrier
8 IRIG H - 100 Hz carrier
9 IRIG H - 1 kHz carrier

f. FILTERS Scleccter Switches., The two FILTERS selection

switches, PLAYBACK and SEARCH, are identical.

As indicated by their titles, these selectors are in-
tended for use in tape search operations when the 9210
is operated in conjunction with a tape search unit. Each
control selects the center frequency for an optimally
flat, Butterworth response filter, with a roll-off of
2L db per octave and a bandwidth of from f/3 to 1.5f.
Two controls are provided because playback and search
of a tape are usually done at normal and high speed,
respectively, and different filter center frequencies
must. be selected during each phase of the operation.
The PLAYBACK or SEARCH filter is selected automatically

720608 ‘ , 9210
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by a control signal from the tape search unit. When
the 9210 is operated without a tape search unit, only
the PLAYBACK filters are operative.

Each control consists of a dual concentric rotary switch.
The inner switch ring (decade multiplier) selects a
basic.center frequency, and the outer switch ring (binary
multiplier) selects a factor by which this frequency is
multiplied to determine the actual filter center fre-
quency. The NORM setting of the decade multiplier

selects ''straight through'' operation; there is no filtering
other than normal amplifier '"roll-off'. The X1 setting

of the decade multiplier establishes a basic center
frequency of 1 kHz. The center frequencies that can be

selected are shown by Table 3~1.

The filters are addressed by terms from the FILTERS
controls. The decade multiplier address terms are de-
\signated Ul and U2; the binary multiplier address terms
are V1, V2, V4, and. V8. Remote filter addressing may
be provided as an option. [n this case, the same

addressing scheme is used. Table 3-=2 shows the
filter address code. '
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DECADE MULTIPLIER
BINARY
MULT IPL1ER
X.1 X1 X10
1/128 - - 78 Hz
1/64 - 15.6 Hz 156.  Hz
1/32 - 31.2 Hz 312 Hz
1/16 - 62.5 Hz 625, Hz
1/8 12.5 Hz 125  Hz 1.25 kHz
/4 25 Hz 250 Hz . 2.5 kHz
1/2 50 Hz 500  Hz 5  kHz
! 100 Hz 1 KkHz 10 Kz
2 200  Hz 2 kHz 20 kHz
L 400 Hz L kHz 40 kHz
8 800 ° Hz 8  kHz 80  kHz
16 1.6 kiz 16 Kz 16 Mz
32 3.2 kHz 32 kHz. <32 MHz |
6l 6.4 Kz 64 kiz .64 MHz
128 12.8 kHz 128  kHz 1.28 MHz
256 25.6 KHz 256 kHz ' 2.56 MHz
Table 3-1. P]ayback and Search Filter Center Frequencies
. 700713 9210

3-6




u, | v | wo.
0 0 0.1

0 ! 1

1 0 10

1 1 NORM

DECADE MULTIPLIER

Reference Frequency: 1 kHz

Logic Levels: 0 = ~15V
1 = Open

Tablé 3-2. Filter Addreéses

700713

v, vy, Vg MULT.
0 0 0 1/128
0 0 ] 1/64
0 1 0 1/32
0 1 1 1/16
1 0 0 1/8
1 0 1 1/h
1 1 0 1/2
1 1 1 1
0 0 0 2
0 0 1 L
0 1 0 8 |
0 1 1 16
1 0 0 32
1 0 1 6l
1 1 0 128
1 ] 1 256
BINARY MULTIPLIER

9210
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g. FAILSAFE Switch (Optional). Located on internal
control panel behind the front panel. In the IN posi-

tion, the 9210 uses a VCO as the unit's clock. Operation
of the 9210 is dependent on the filter switch setting.
(See Operating Procedures and under Control and Indic-
ators see FILTERS Switch.) In the OUT position, the
9210 operates normally using the code carrier as its

time base.

h. DC Code (Optional). Located on internal control
panel behind the front panel. When the 9210 is operated
in this mode, it accepts the DC code envelopes for an
input code. This mode depends upon the filter selectof
switch setting for operation (see Operating Procedures

and Specifications).

NOTE
This switch is a three (3) position rotary switch
which selects the following:
AC - Selects normal operation
DC - Selects DC code operation

AC Failsafe - Selects failsafe operation
3.L IND | CATORS
(1) SYNC ERROR. Indicates a synchronization error. This indicator

turns off when synchronization has been verified. This indicator is

not functional in the reverse mode.

(2) LOSS OF SIGNAL. Indicates that the input code has dropped below the

preset input threshold detector level.

72608 © 9210
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3.5

PROGRAMMING CONTROL POINTS

The following functions are controlled by pin switches located on the

card assemblies.

a. Minor Time Counter Clock Speed-Up Control (Assembly

No. 15662). These control points are included for main-

tenance purposes only and are designed to be used as

an aid for testing slow codes and pulse rates.

control points are located on Assembly 15662.

Switch 1

. Switch 2
Switch 3
Switch L
Switch 5
Switch 6.

Pin
Pin
Pin
Pin
Pin

Pin

Store pin in yellow storage position

In
In
In
In
In

In

Speeds
Speeds
Speeds
Speeds
Speeds
Speeds

up
up
up
up
up
up

counter
counter
counter
counter
counter

counter

These

x 10

x 100

x 1000

x 10,000

x 100,000

x 1,000,000

marked PIN for normal operation.

PIN STORAGE

720608
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- b. Major Time Counter Radix Control (Assembly 15664).

(1) Mode A: CcCalendar Year (The 9210 is normally

shipped in this configuration.)

Jumpers must be soldered from EL4 to E6 and from El

to E2 on front of board.

(a) Switch 1 Pin In
Normal

Year

(b) Switch 2 Pin In
Leap

Year

(¢) Switch 3  Pin In

See Figure below.

Counter will automatically

radix to day 1 one second:

after 365-days, 23 hours,

59 minutes, 59 seconds count.

Counter will automatically
radix to day 1 one second
after 366 days, 23 hours,

59 minutes, 59 seconds count.

Counter will automatically

ID radix to day 0 one second
after 999 days, 23 hours,
59 minutes, 59 seconds
count.
(
g;ROR TIME COUNTERS TE? 1 ] <:>
L — — e5 e6 Ex
O N’
sT s2 s3 E3 EI

ASSY. NO. 15664




(2) Mode B: Elapsed Time Year
Jumpers must be soldered from E4 to E5 and from

El1 to E3 on front of board. See Figure below.

(@) Switch 1 Pin In Counter will automatically
Leap radix to day O one second
Year after 365 days, 23 hours,
59 minutes, 59 seconds
count.
(b) Switch 2 Pin In Counter will automatically
Normal radix to day 0 one second
Year after 999 days, 23 hours,
59 minutes, 59 seconds
count.
4 ™

O

MAJOR TIME COUNTER

H]
|
|
O

I R
L — — &5 g6 ek
N—’ O
i 52 3 E2 E3 EI

RP ©

’-“‘\\\‘__,__—f"""""‘~\\\\\‘__#_",,,,—————~—-\\\\\\\‘-_—_______~
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C.

DC Code Input Polarity Switch (Optional - See Top

Assembly Drawing.)

SW-2 .
When a pin is installed in the SW-2 position, the
9210 will accept a DC input code of OV to NEG (-)

voltage.

SW-3

When a pin is installed in the SW-3 position,
the 9210 will accept a DC input code of OV to
a P0S(+) voltage.

Rl |

|

Used to set operating?point of input shaper.

(Refer to paragraph 3;9b for adjustment procedure.)

Pin

L0
N
el aromecd
NO

= DC CODE O
Rl
— T
N
|| N
SW2 SW3 A

% No.




d. Minor Time Synchronization (Assembly 15675)

(1) sWl and SW2 selects either every frame of
synchronization or selected frames to be by-

passed.

(a) sSwl IN
The minor time counter will be synchronized
only after the selected number of frames

has been counted.

(b) Sw2 IN
The minor time counter will be synchronized

every time frame.

3.6 OPERATING PROCEDURES

This section contains operating procedures for the 9210. "Set-up pro-

gramming control points described in paragraph 3.5 for desired unit

operating configuration before performing these procedures.

3.7 POWER ON/OFF

a. To activate the unit, set the POWER switch, located

on the front panel to the ON position.

b. To remove power from the unit, set the POWER switch

to the OFF position.

3.8 TRANSLATOR MODE
(Refer to top assembly drawing for J numbers of input and output

connectors.)

a. Set the MODE switch to TRANSLATE or any one of the
FRAME BYPASS positions. (Do not use the 00 FRAME
BYPASS position as this disables the synchroniza-

tion circuits.)

720608 9210
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b. If the input code modulation is phased such that
the first half cycle of the mark amplitude pulse is
positive-going, piace the polarity switch in the
positive (+) position. If the first half cycle of
the mark pulse on the input code is negatiVe—'
going, place the polarity switch to the negative (-)

position.

c. |If the 9210 is NOT used in conjuncfion with a Tape
Search Control Unit and the input code is coming in
in the forward direction, place the FWD/REV switch
to FWD. If the code is coming in in reverse direc~
tion, place the FWD/REV switch to REV.

d. Select the proper input code position using the

following table.

100 kHz Earrier

Position 1 IRIG G

Position 2 IRIG A 10 kHz carrier
Position 3 IRIG B 1 kHz carrier

Position L -IRIG C 100 Hz carrier
Position 5 IRIG C 1 kHz carrier

Position 6 IRIG E 100 Hz carrier
Position 7 IRIG E 1 kHz carrier

Position 8 IRIG H 100 Hz carrier
Position 9 IRIG H 1 kHz carrier

e. Select the proper playback filter. (Refef to Controls

and Indicators for details of filter frequency selection.)

720608 9210
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Example: |If IRIG B is used as the input code and

it is being played back on a 1 to 1 ratio, select a
1 kHz filter. To do this, set the base frequency
selector (large outer knob) to 1, and set the filter
multiplier (small inner knob) to the X1 position.

This selects a playback filter of 1 kHz.

f. To set the high speed search filters, select the
search filter frequency in a similar manher. First’
determine the desired frequency by multiplying the
1 to 1 base frequency of the input code by the speed-

up factor of the search speed.

Example: The input code is IRIG B 1 kHz carrier
frequency to be searched ét a speed~up ratio of 64
times normal. The search filter must then be set
to 64 kHz. (Search filter frequency = Code base
frequency x search speed-up ratio.) - Therefore, set
. the base frequency selector switch (large outer
knob) to 64 and set the filter multiplier (small

inner knob) to the X1 position.

3.9 OPTIONAL TRANSLATE MODES (See top assembly drawing).
a. (AC) FAILSAFE (located on subpanel behind front panel).

(1) In AC FAILSAFE operation, a voltage controlled
oscillator (VCO) is used as the timebase of the
9210. The frequency of the VCO is determined
by the filter switches and must be selected in a
similar fashion as the filter frequency §election

was. Therefore, refer to the playback and search

720608 ’ ' 9210
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(2)

filter operating procedure Paragraph 3.8. Also
refer to the Controls andAIndicators Section on
the input FILTERS switch.

AC FAILSAFE Threshold Adjustment (located on the
AGC tard Assembly 15584). The input threshold
adjustmentvrange is approximately 250 mv to 5 v
referred to the input code. |If the input code
ampiitude is below the preset value of the
threshold potentiometer, all synchronization
controls in the 9210 are locked out. Two
methods of adjusting the threshold are as

follows:

'METHOD ONE: With a normal input code between 250

mv and 5 volts, adjust pot R85 in a clockwise dir-
ection until the TRANSLATOR STATUS, LOSS OF SIGNAL
lamp turns on. Then t@rn the threshold pot R85

counterclockwise untiljthe LOSS OF SIGNAL lamp goes

off and does not flicker. Remove.the input code
and the LOSS OF SIGNAL lamp should come on again.

j NO.

_/

AGC AMPLIFIER

O

R62

15584

9210
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b.

METHOD TWO: This method requires an oscilloscope
to monitor the input signal, and it requires that
the input signal level be adjustable. With this
method, the input low level threshold can be set
to a known value. Set the input code amplitude
to the desired low threshold level and then adjust
R85 on Assembly 15584 so that the LOSS OF S1GNAL

lamp flickers on and off. Where the input code
amplitude is lowered below this level, the LOSS

OF SIGNAL lamp should be on continuously and
conversely, when the input code is raised above

the threshold level, the LOSS OF SIGNAL lamp should
extinguish,

NOTE

When opefating in the AC FAILSAFE mode, the MODE
switch should be operated in the 4, 8, or 16 FRAME

BYPASS positions in order to allow resynchroniza-
tion of the decoder without disrupting the outputs
of the 9210 as the input code transverses above

and below the preset threshold.

DC CODE (Optional)

(1)

(2)

(3)

Connect a DC shift code to the input connector.

(See Top Assembly Drawing),
Set selector switch to DC CODE.

In order to translate a DC Code signal, the oper=-
ator must know the normal carrier frequency of the
DC Code being used, select that carrier frequency
on the FILTERS PLAYBACK switch,\and set the search
multiple of that frequency on the FILTERS SEARCH

switch. (Refer to Translator Operating Procedure
Paragraph 3.10. Also refer to the Controls and

Indicators section on the FILTERS switch.)

9210
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(4)

(5)

Set all front panel switches as in Paragraph 3.8.

If the input code has a zero (0) volt baseline

. and goes to a positive voltage, place the switch
selector pin on the DC Code Card Assembly 15599
to the SW3 position (see drawing in Controls and
Indicators). |If the input code has a zero (0)
volt baseline and goes to a negative voltage,
place the switch selector pin in the SW2 position
on Assembly 15599,

Pin Storage

(6)

ﬁ_ DC CODE | O\

RL

SW‘?JSW'

The front panel polarity switch should be in the
positive (+) ﬁosition when the baseline of the
input code is zero volts. When the baseline of
the input DC code is either a positive voltage
or a negative voltage, the front panel polarity
switch should be placed in the negative (=)

position.

Threshold Potentiometer. With all other switches

properly set and a DC input code applied, adjust
R4 on Assy. 15599 for a normal time indication
on the front panel NIXIiE display. |If usinga
scope, observe TP-1 of Assy. 15599 for the re=-

constructed DC code envelope as R4 is adjusted.

9210
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CHAPTER FOUR

THEORY OF OPERATION

4.1 INTRODUCT | ON

This chapter describes the functional operations of the basic
circuits grbup of the Model 9210 Time Code Translator. Changes
to or special features added to the basic unit are described in
Appendix A. Also included in this appendix are the functional
descriptions for the option circuits group. These descriptions
include information about pulse rate signal outputs, parallel
time code outputs, serial time code outputs and other customer=-
selected options. Terms uséd on drawings are defined in Chapter
7. All drawings for the basic unit are included in Chapter 7.
Special option drawings, including the unit top assembly diagram,

are included in Appendix A.

The logic drawings and functional descriptions are arranged in
circled number order as defined on the unit block diagram.
Numeric reference designations are used to identify circuit
gfoups on these logic diagrams. Circuit card types used are
correlated to these reference designations with a table lo-

cated by the logic diagram title block.

The actual physical location of each circuit card is listed on
top assembly diagram. Space is provided on the logic diagram

to insert the circuit card physical location next to the
reference designation. This numbering method permits assign-
ment of fixed reference designators on the logic diagrams with-
out restricting the actual chassis slot location of a particular

circuit card.



L.2 FUNCTIONAL DESCR!PTION

The basic Model 9210 Time Code Translator takes a serial time
code input, reads or decodes the time code and supplies outputs

in the desired forms.

Refer to the unit block diagram for the logic organization of
the 9210, Circled numbers on the block diagram refer to logic
term origin points. Reference to the logic.diagram having the
same circled number will expand that portion of the block dia=
gram.

NOTE

Although the 9210 translates multiple codes, the decbde process
is similar, therefore, only the IRIG B decoder inAthe forward

direction is considered in this chapter.

a. TRANSLATE Mode. The significant circuits for this

mode (Figure L4-1) are:

(1) Input Amplifier -- its function is to restore the
input code signal and provide a constant amplitude

signal to the decode and detection circuitry.

(2) Serial=-to-Parallel Converter -- |ts function is to
detect digital data in the input format and assign
it to storage in the Major Time Counter. This
section also contains the necessary circuits to

synchronize the frequency dividers.

(3) Frequency Dividers (pulse counter and register
control) == These counters divide the code car-
rier frequency. Once synchronized to the input
time code by the decoding circuitry in the serial=~

to-parallel section, this counter provides the

9210
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MINOR TIME <‘J——+—-—E:> MAJOR TIME

Figufe L-1, Translator, Simplified Block Diagram
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terms necessary to index the digital data
contained in the input code. It locates each
code bit and assigns this code to its storage

location in the Major Time Counter.

(4) Major Time Counter -=- This section is a counter
which stores the value being read from the input
.code. “It is updated with a 1 pps output from
the frequency dividers. The 1 pps signal is per-
muted to count in the format of the time code;
usually seconds, minutes, hours, and days. In-
clusion of days is optional. The accumulated
count is the basis for most of the outputs sup-

plied by the unit.

(5) Display =~ This section takes the Major Time Coun-
ter data and provides a visual display of the accum-

ulated time for the benefit of the user.

4.3 AGC AND FILTERS @

L.k INPUT FILTERS AND AMPLIFIERS.

The input code amplitude is normalized to an amplitude of 1 V p-p

over the input range by the preamplifier. The purpose of the pre-
amplifier is to condition the input code to the proper level to be
accepted by the input bandpass filters.. Since the 9210 is primar-
ily used as a tape search system, two sets of input filters are

provided, one for the playback (normal ) mode of operation and the

‘'second for the search (highspeed) mode of operation. The 3 db points

9210
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of the selected filter are f/3 and 1.5f with a slope of 12

db'per octave. The output of the filter is then amplified by the
main AGC amplifier whose purpose is to boost the amplitude of the
input code to approximately 6 V p-p suitable to be used by the code
stripper and zero-axis detector. This amplifier also extends the

input range of the 9210 from 10 mv to 10 v p=p.

4.5 CODE STRIPPER.

The code stripper consists of an adjustable threshold detector
designated as the mark detector. The thfesho]d of the mark de=
tector is an adjustable negative DC voltage. The absolute value
of the threshold voltage is set to be greatér than the most
negative peak of the space amplitude of the carrier, but less than
the negative peaks of the mark amplitude of the carrier as illus-
trated in Figure L4-3. Therefore, the mark ﬁetector produces one
pulse Gﬁh for each negative~going cycle of each mark puise con~

tained on the input time code.

L.6 ZERO~AX1S DETECTOR

The zero-axis detector has an adjustable reference set to trigger

at the positive-going zero-axis crossing of each carrier cycle. The
output of the zero-axis detector EZKB) is one pulse for every
carrier cycle of the input code. The positive-going edge of thé

ZAD pulse is on-time with the positive axis crossing of the input

code.

L.7 AC CODE AND FAILSAFE @ (Optional, See Top Assembly)

In order to facilitate reliable translator operation on noisy tapes

9210
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with intermittent drop outs on the time code, a failsafe option is
provided. The failsafe option consists of a voltage controlled
oscillator (VCO). The center frequency of the VCO is always 5.12
megacy;]e and then divided by N to provide a squarewave output
equivalent in frequency to the input code carrier frequency. The
frequency is éutomatically selected by the filter switches both

in playback and in the search modes of operation.

The normal ZAD pulses received from the AGC and filter logic are
compared against the output of the VCO for frequency differences.
An error voltage is produced by the phase comparator fhat is pro-
portional to frequency difference. It is used to correct the fre-
quency of the VCO. The output of the VCO is then substituted in
the translator for the original ZAD pulses. The VCO will flywheel
through ZAD pulse drop outs. '

When the input signal is lost,. the AGC goes to a maximum position.
Noise on the input could give erroneous ZAD pulses that could
drive the VCO off frequency. To prevent this from happening,

an adjustable threshold detector is provided. |[If the input code .
drops below the preset level of the threshold detector, ail syn-
chronization circuits or both the VCO and the 9210 translator

are locked out.

NOTE

When operating in the FAILSAFE Mode, the MODE switch should be
operated in the L, 8, or 16 FRAME BYPASS positions in order to
allow for resynchronization of the decoder without disrupting

the outbuts of the 9210 as the input code transverses above

and below the preset threshold.

9210
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L.8 DC _CODE AND FAILSAFE <:> (Optional, See Top Assy. Dwg.)

DC Code translation requires a VCO to synthesize the carrier fre-
quency of the input code. Therefore, the failsafe option is always
provided in conjunction with the DC Code option. (For failsafe
operation, see Paragraph 4.7.) When used for DC code operation, the
VCO is operated at the equivalent carrier frequency of the input
code. For example, in IRIG B the output frequency of the VCO at

a 1:1 playback ratio would be 1 KC. The input DC Code is converted
to TTL compatible levels and the leading edge of each pulse is used
as a reference to lock the VCO on frequency. The output of the VCO
is then used for the ZAD pulses by the decoder. The code envelope
is gated with the VCO output to produce synthesized @C pulses (MD)
to be used for mark detection in the decodef. As in AC failsafe,
the filter switches are used to select the éenter frequency of the
VCO. This is accomplished by selecting the;equivalent carrier

frequency of the input code on the filter switch.

L.9 INPUT_AND DECODE LOGIC (:) 7

- L4.10 ENVELOPE DETECTOR

The input and decode logic receives the MD and ZAD pulses from the
code stripper and zero axis detector. It utilizes these pulses in
three decoder flip-flops (DF1, DF2, and DF3) to produce a DC
envelope of the input time code (see Figure L4-4). The three decoder
~flip~flops are gated in such a way as to give the decoder single cyc
noise immunity. Note that one cycle of the carrier during the mark
pulse has dropped below the threshold of the mark detector. DF1 and
DF2 reacted to this dropout. However, two cycles of the carrier

must be below the threshold before DF3 reacts. In the same manner,

le

two

9210
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cycles must be above the threshold during the space interval

in order to cause DF3 to react.

The leading edge of DF3 is two carrier cycles (2 ms) late with
respect to the input time code. This edge is used to produce
a mark sync pulse qu). This pulse occurs at a 100 pps rate and

is delayed by 2 ms in respect to the mark pulses on the IRIG B
input code.

;

210



""DROPPED'" CYCLE

MODULATION

POINT ,
ZERO AXIS“’““\ﬁ'

~/—
. i ’
. f l
(I
- I
o MSPACE! AMPLITUCE 1S A.
A TYPICAL "'MARK'! AMPLITUDE IS 3A.
1o
e |
c ;_J _J
i OF1
DF2
DF3 | o - ,.' s - e L
~ (RECONSTRUCTED 'MARK!) S , :
w0 : '
1N .
© — , :
o i por - o

Figure. k-3, -""En\;elop.e'D'-c‘ﬁecfor, Tirr.xing. Diag‘ram

.....



L. PULSE COUNTER AND REGISTER CONTROL <::)

The pulse counter consists of a group of four divide~by-ten counters
(bcu's) that are synchronized with the incoming time code to produce

""ON TIME" pulses that are ten times the pulse rate of the input code.

The pulse counter is synchronized with the mark pulses of the input
time code by the mark sync pulse (MS). MS is generated two carrier
cycles late with respect to the input code mark amplitude pulses,

therefore the first DCU is set to a count of two (2).

The frame sync pulse is generated by the DF4 flip-flop. The set
enable of DFL is true if DF3, which is the reconstructed input

code DC envelope, is true during Z8 time. Z8 is a decode output

of the pulse counter. The only time DF3 is in a true state at Z8
time is during a positior identifier (8ms wide pulse) contained in
the‘jnput code, referenced in Figure L=5, :Therefore, DFL is set
duF?ng each position identifier pulse and éonversely if DF3 is in

a false state at Z8 time, the reset enable for DFA4 isqtfue allowiﬁg
DFL4 to be reset. Once during the IRIG B time frame, two consecu-
tive position identifier pulses occur. This is at the start of each '
frame. DFL4 will be true when the second set enable pulse occurs.
This can happen only once per time frame. DFL gated with the set
enable DF4 term is used to generate the frame sync pulse (FS1). FSI
occurs once per frame and is delayed from the start of the time frame
by 8.5 ms. |

Terms SF1, SF2, SFL4, and SF8 are outputs of a L-bit shift register.
In the translator mode the data input to this shift register is DF3
and the clock is Z5 which occurs during the interval between a
binary '1' and a binary '0'. This, if DF3 is true at Z5 time, SFI

is set true and if DF3 is false at Z5 time, SF1 is set false. This

9210
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sets the state of DF3 into the L-bit shift register. That is to
say, if the code contains a binary 'l1' the shift register will
contain a binary '1' for the same bit. This L-bit shift register,
therefore, will always contain L consecutive pulses of the same
input serial time code to be presented in parallel form to the

major time counter (reference Paragraph L.25).

L.12 FWD/REV CONTROL (:)

These gates determine, which direction, either forward or reverse,
that the unit is operating in. The control is done by the FWD/REV
switch on the front panel.

NoTE ;

When the unit is operating in conjunction w}th a Tape Search and

Control Unit the FWD/REV switch is disabledjwhen the cable between
| .

the two units are connected.

4.13 CODE SELECT AND RATE COUNTER CONTROL (:)

This logic determines which code is to be translated. The contents
of the CODE SELECT switch is fed into these gates which determine

the gating arrangement for the pulse rate counter (reference Paragraph

L.11).

L1k MINOR TIME RATE CONTROL (:)

The Minor Time Rate Control logic is used to program the clock entry
to the Minor Time Counter. The Minor Time Clock control gates the
Minor Time counters to accept the 1 kHz clock generated from the
carrier frequency of the IRIG B code. The 1 kHz clock is gated'

to clock mscl (milliseconds counter one) flip-flop via the term
slkc. The 1 kHz is then divided down to the 1 pps output frequency

of the Minor Time Counter.

9210
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4,15 SECONDS CONTROL (}{)

The seconds control logic determines the synchronization of certain

parts of the Minor and Major Counters for different codes.

L.16 REGISTER CONTROL (::)

The Register Control logic receives ZC8 (a pulse ten time§ the pulse
rate of the code) from the pulse counter and register control logic
(reference Paragraph L~11) and divides it in binary to define each

element of the time code word.

L.17 MINOR TIME RESET AND CONTROL (::)

To synchronize the Minor Time Counter to the time frame of the'input
time code, MTR (Minor Time Reset) is generated. This pulse is generated
by counting the exact number of pulses in each frame and outputting

a pulse, MTR, which occurs '"On Time'' for all codes. MTR, is then

routed through the frame bypass logic to determine if the Minor

Time Counter is to be synchronized or not.

L.18 SYNC MODE AND LOADING <::)

k.19 ERROR COUNTER RESET

The Error Counter Reset logic selects a count from the Minor Time
Counter, which occurs once per frame for the code being translated.
This is done to ensure that only one error per time frame can be
detected. The selected count is also sent to the Tape Search Con=

nector as FRP (Frame Rate Pulse) if no error was detected.

k.20 LOAD_CONTROL

This set of gates enables the Major Time Scan Terms to strobe

the Major Time Counter, when the term load is in a true state.

9210
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L, 21 SCAN AND COMPARATOR

The 30-bit BCD terms generated by the Major Time Counter are gated

with the Major Time Scan terms (decoded terms from the Register

Control Logic) and compared with the 4=bit shift register output
(SF1=SF8) of the input and decode for equality.

L.22 ERROR DETECTOR

Any time an error is detected during the code time frame it is stored
. by the Error Detector flip~flop ED1. EDI1 is reset at the end of each
frame by FRP and is set by the first detected error; therefore, only
one error per frame is counted. Each time an error is detected, the

ERROR lamp comes on and remains on until the error is cleared.

L.23 ERROR_COUNTER ;

| |

The Error Counter is a binary permuted dowh counter. The number of
frames to be counted before a load command:is given {s loaded.into the
counter from the contents of the MODE switch. When ED1 is reset it
decrements the counter until the selected number has been counted and
only then can the load command be given. Once the count has been
reached the command is constant and ''jamming'' continues until a time
frame has passed without an error (ED1 being set) and at this time

the error counter is again loaded with the contents of the MODE switch.
SW1 and SW2 (pins on sync mode card) select whether or not the Minor
Time Counter is controlled by‘the FRAME BYPASS switch or not. If the

pin is in the SW1 position the Minor Time Counter is allowed reset
only if the Error Counter has counted the number of frames to be
bypassed. If the pin is in the SW2 position, the Minor Time Counter is

allowed to be reset each time frame.

L, ok MINOR TIME COUNTER

The Minor Time Counter accepts a clock frequency equal to the carrier

frequency of the input code and divides the selected clock by decade



division down to 1 pps. The Minor Time is automatically synchro-
nized to the input. The BCD outputs of the Minor Time (Figure 4-6)
are buffered and used to drive the options included with the 9210
basic unit. The 1 pps output is used as the clock for the Major

Time Counters.

L, 25 MAJOR TIME COUNTERS <::>

The time-of=-year information in the Major Time Counters is derived
from the input time code via the parallel L-bit data lines SF1-SF8.
This data is strobed into the Major Time Counters by the sUSC~sHDC
terms. The time-of=-year information is constantly compared with the
time on the input code for accuracy by the sync mode and load logic,

and corrected as necessary.

The Major Time Counters are incremented by the 1 pps clock from the-

Minor Time Counter.

The output of the Major Time Counter (Figure L=-7) are buffered and

used to drive the display logic and any options where required.

k.26 DISPLAY LOGIC (EE)

The display logic accepts the 30-bit BCD parallel outputs of the
Major Time Counter and converts it to decimal form suitable to

drive NIXIE type indicator tubes.

L. 27 POWER SUPPLY (Refer to Power Wirimg Diagram in Appendix
A for Specific Wiring Information)

The 9210 is designed to option several different configurations of

power inputs and internal battery.

(1) " AC OPERATION

Input to the power transformer is 115 volts *10%,
50 to 40O Hz or 230 volts *10%, '

9210
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NOTE

The unit is normally shipped in 115 volt config-
uration, but if 230 volt operation is required
the only thing necessary is to change the tap

on the input transfofmer, refer to Wiring Diagram

for this information.
The output of the transformer drives a bridge rec-
tifier which supplies +23VDC to the internal regu=-

lators.

a. Assembly 15728 - Regulator., This assembly

is a +5 volt, +15 volt and =15 volt regulated
supply. The 15728 assembly receives a raw
unregulated power input of about 23 volts. It

is a switching regulator which very efficiently
reduces this voltage to a +5 volt regulated out=-
put. The efficiency is around 70%. Current pulses
into Regulator Al are suppiied through Transistors
Q1 and Q2. When Q1 and Q2 are turﬁed off, current
is supplied through CR1, thus the energy storage
in this device is the inductor L1. This circuit
switches at a frequency in the range of 10 to 20
KC. Thds a squarewave is observed on L1 and CRI,
This squarewave is AC coupied and DC stored to
provide an unregulated output which is used to
feed the =15 volt regqulators. Chip A2, along with
the power transistors Q5 and Q6 become a *15volt
regulator with current limiting resistors R15 and
R17. Current limiting is provided through resis=-
tors R7 and R8 (for +5v) being an adjustment for

maximum current allowed. Over-voltage protection



is provided by CR5 and CR6 when the voltage exceeds
about .7 volts CR5 conducts turning on CR6, which
pulls the output to ground. Remote Sensing is
available through E6; thus, regulation is at the
point of distribution. Therefore, resistance in the

wire out to the distribution points does not affect

the regulation.

=15



CHAPTER FIVE

MAINTENANCE

5.1 INTRODUCTION

This chapter describes the general techniques for maintenance
of timing equipment. Special maintenance information, if re=-
quired, is included with the descriptions contained in the

Appendix A.

5.2 PREVENTIVE MAINTENANCE

This instrument consists of solid-state electronic circuits
which require very little attention. In general, the equip=-
ment will meet its performance requirements without periodic

adjustments.

If a routine for periodic inspection and testing is desired,
refer to Table 5-1. "Equipment can be tested-using'the per-
formance specifications of Chapter One and those included in
Appendix A as the minimum standard of operation. |If variations
in performance are noted from the standards listed, the general
troubleshooting procedures of- Paragraph 5-3 should be followed

to locate the cause of the malfunction.,

When circuit components are replaced, circuit adjustments may
. be affected. Perform all applicable adjustment procedures
included ln this chapter or lnc]uded with the descriptions

contalned |n Appendix A.

5-1



Table 5-1. PERIODIC MAINTENANCE SCHEDULE

Task

Interval

Procedure

Inspect The

Following:

Controls

Card Guides

Circuit Cards

Resistors

Cabies

Clean The
Following:

Housing

’ Circuit Cards

. Resin Deposits

Semi-
Annually

Annually

Semi -~ ‘
Annually

Semi=~
Annually

Semi-
Annually

Semi -
Annually

‘Semi-

Annually

After
Soldering

If a front panel control does not
rotate freely, the shaft may be bent
or the knob may be damaged. Replace
the control or knob.

Realign or replace broken or mis=-
aligned card guides, This can
result from mishandling.

Replace any cracked cards. These may

result in intermittent failures.

Check resistance of any discolored
resistor.

Check for frayed insulaticn and
wiring. Ensure that no cables are

. squeezed between subassemblies.

When replacing cards, check for bent
or spread connector pins. An attempt

. to install the wrong card may have

spread the pins.

Clean interior and exterior with a
dry cloth. Use an alcohol-moistened

- cloth for removing grease deposits.

Wipe with an alcohol-moistened cloth.

Remove with an alcohol-moistened
cloth or use spray with Freon from
an aerosol can.

5u2




5.3

The equipment should be cleaned periodically to prevent accum=-

ulations of dust from affecting proper cooling of the equipment.

Clean around components, replace filters as required, and oil

the fan once a year.

TROUBLE SHOOTING PROCEDURE

The following suggestions are general in nature and are based on

established electronic troubleshooting procedures. They are

provided only as a guide to expedite repairs, not as a substitute

for the experience and good judgment of the technician.

In troubleshooting electronic equipment, sources of problems can

be divided into two categories: improper operating procedures and

equipment malfunctions. Operating procedures can be reviewed

before checking equipment. Equipment malfunctions can be system=~

.atically found by dividing the equipment into functional areas

as illustrated on the block diagrams.

Each area, in turn, can be divided into smaller areas such as
power circuits, basic timing circuits, etc. In this way those
areas not involved in the problem can be eliminated from con=-
sideration until the source of the problem is localized to a
circuit card. This circuit card can theén be replaced and the
equipment égain checked fbr proper operation. The defective

circuit card can then be returned to the factory for repair.

The steps in this troubleshdoting-procedure are summarized as

follows:

a; Check equipment operating procedures
b. Check equipment visual indications
c. Check power inputs and power supply fuses and circuit

breakers.
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5.4

5.5

d. Check power circuits

e. Check basic timing circuits

f; Check individual circuit cards

Under certain conditions, circuit card replacement can cause
more damage. This can occur when the circuit card damage is
a symptom of the malfunction and not the actual cause. To

avoid damage to replacement circuit cards, these cards should

~not be replaced in a haphazard manner.

Since some instrument malfunctions are the result of related
system activities or external noise, replacement of a cir-
cuit card may not eliminate the malfunction. In this case,
the existing indications must be re-evaluated in light of
the new information and the search for:the cause of the mal=-’

function must be expanded into other sYstem areas.
|

ADJUSTMENTS | |

AGC_AMPLIFIER ADJUSTMENTS (brawing 15584)

a. Apply an input signal to the unit within its normal

operating range (See Specifications, Chapter One).
b. Observe the signal at TPl with an oscilloscope.

c. Adjust R50 for one ¢C pulse for every carrier cycle

contained in a normal mark amplitude pulse.
d. Observe the signal at TP2 with an oscilloscope.
e. Adjust R72 for an optimum squarewave output form at TP2.

L 4

f. Observe the signal at TP3 with the oscilloscope.



g. Adjust R62 for 0 volt DC offset at TP3.

h. Observe the input signal with an oscillosc0pé.

i. Set the input code amplitude to the desired threshold
level that is within the operating range of the unit
(See Specifications, Chapter One).

j. Adjust R85 on Assembly 15584 so that the LOSS_OF SIGNAL
lamp flickers on and off. '

k. Lower the fnput code amplitude below the threshold
level. The LOSS OF SIGNAL lamp should turn off.

1. Raise the input code amplitude above the threshold
level., The LOSS OF SIGNAL lamp should turn off.

(

O ' | AGC AMPLIFIER

R72 R50 R85 : ’
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5.6 DC CODE ADJUSTMENT (Drawing 15599)

a. Connect a DC shift code to the input connector (See

Top Assembly Drawing).
b. Set front panel selector switch to DC CODE position.

c. Set PLAYBACK and SEARCH FILTERS switches to the DC code

carrier frequency (Refer to translator operating proced-

"ures in Paragraph 3-8. Also refer to the FILTERS switch

section on Controls, Paragraph 3-3).
d. Set up front pane1 switches as called out in Paragraph 3.9b.

e. Set up DC Code switches on Card 15599 as called out in
Paragraph 3.5c. ' o

f. Adjust RhL on Assembly 15599 for a normal reconstructed DC
code envelope. Check for proper time indication on the

front panel NIXIE display.

Pin

I

<:> — DC CODE

O

11

SW2 SW3

ASSY. NO. 15599
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5.7 POWER SUPPLY ADJUSTMENT

a.

Regulator (Assembly 15723)

1. Monitor E5 with a voltmeter.

2. Adjust R10 for +5 volts, *5%.

3. Adjust R6 for maximum current allowed.
Regulato? (Assembly 15728)

. Monitor E5 with a voltmeter

t

2. Adjust R10 for +5 volts, *5%.

3. Adjust R6 for maximum current allowed.
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CHAPTER SIX

MATERIALS LIST

This chapter contains the materials list applicable to the circuit
cards of the basic unit. The recommended spare parts list, the
chassis materials lists, and the materials lists for special options
added to the basic unit are located in Appendix A. The following

materials lists are included in this chapter.

Number Title

1558L AGC Amplifier

15585 Band Pass Filter
15599 _ DC Code

15603 Filter Switch

15622 " Failsafe

15662 Minor Time Counter
15663 36-Bit Buffer

15664 ' - Major Time Counter
15666 Front Panel Display
15673 Decoder #1

15675 . Sync Mode

15722 Raw Supply

15728 Regulator (+15v, +5v, =15v)
15788 Decoder #2

9210
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CHAPTER SEVEN

DRAWINGS

INTRODUCT I ON

This chapter contains a set of diagrams pertaining to the basic
unit only. The top assembly diagram and other option drawings
not included in this chapter are included in Appendix A. The

diagrams provide information on the organization and location

" of components within the unit. The diagrams provided are:

a. Top Assembly Diagram
b. Block Diagrams
c. Logic Diagrams

d. Schematic Diagrams

7.2 TOP ASSEMBLY DIAGRAM

This diagram, located in Appendix A, shows the location of each
circuit card as well as pertinent mechanical details of the unit.

Each top assembly diagram has a-key which identifies all ]dgic

‘cards used in the unit. This key provides the following infor-

mation:

a. Logic Location
b. Physical Location

c. Assembly Number

d. Title _ :
FOR EXAMPLE: Partial Key on Top Assembly Diagram
ROW A
21 ‘ 13 . 15509 Decoder
Logic Location Physiéal Location Assembly No. | Title




The first number, (:) , in the Logic.Location column represents

the circled number of an associated logic diagram. The next

ndmber, (:) , signifies that it is the first type of card used
to implement that logic. The Physical Location column shows
that the card is located in Slot 13. The top of the key indi-
cates that the card is in Row A. The Assembly No. column
identifies the card as a type 15509 card. The Title ident~

ifies the function of the card as a decoder.

7.3 LOGIC DIAGRAMS
There is one Logic Diagram illustrating each of the major
functions called out on the block diagrams. These Logic
functions may be implemented with one or more circuit card
types. The Logic Drawings contain two numbers. The circled
number identifies the origin point fér terms on that Logic
Diagram. The second number is the Ff]e Number assigned to
_the drawing. The Logic Drawings are arranged in‘circled~
number order as illustrated on the unit and option block
diégrams. Numeric reference designatioﬁs are used to identify
circuit card groups on these quic diagrams.
Each Logic Diagram also has a key which provides information
about all cards used to implement the Logic function. No
physfcal location is given. The key provides the following
information: |
a. Logic Location
b. Assembly No.
c.. Title
FOR EXAMPLE: Partial Key on Logic Diagram
’l 15509 .Decoder <:> Title Block
Logic Physical | Assembly | Title ‘
Location Location No.




The logic circled number, (:) , is foﬁnd in the Title Block.

The next number, 1, is found in the Logic Location column.

. It signifies that it is the first type of card used to im-

7.4

7.5

pliment the desired logic function. The assembly type is
identified as a type 15509 card. The Title identifies the
function of the card as a decoder. There is nothing spec-

ified in the Physical Location column,

SCHEMATIC_DIAGRAMS

The Schematic Diagram for each card assembly is numbered to
correspond to the card type number. This number appears on

the Top Assembly Drawing, and it stamped on the assembly it=

-self. Schematic diagrams that, for the most part, illustrate

integrated circuits are drawn as logic diagrams; discrete
components required to compiete logic circuits may also be
shown. Individual logic elements are identified by an
aipha-numeric location designator that indicates column (A=-N)
and row (1-4) of the integrated circuit in which it is con-
tained. Circuit card outputs are identified by actual pin

numbers.

at the intersection of the column and row indicated. The
integrated circuits are identified on the assembly drawings
by their manufacturer's part number. Discrete components are
identified by '"X'" numbers, adjacent to their symbol on the
diagrams. There are X1 through X21 locations for discrete
componenté on each circuit card. Schmatic diagrams with
éonventional symbols are included in the manual for circuits

that use mainly discrete components.

GENERAL LOGIC SYMBOLS

.The Logic Symbols used on DATUM drawings are derived from MIL

7-3



STD 8068 and are utilized iﬁ such a manner that signals can‘be
traced through the logic in tefms of HIGH and LOW (+2.5 to +5v)
and (0V) by examination of the Logic Symbols without the need
to memorize the electrical characteristics (NAND, NOR, AND,

OR, etc.) of the circuits., The HIGH and LOW signal level in-
dication is illustrated by a straight line for a HIGH signal
and a small circle for the LOW signal level. The following

symbol shapes are shown in Figure 7-~I.

The use of straight lines or circles at inputs and outputs of
these basic symBo]s completely defines the function the circuit
performs, the input signal levels fequired to activate the
circuit, and the output'signal level when the circuit is ac-

tivated. See examples in Figure 7-2.

i
I
|
|
|
i

OR SYMBOL - . AND SYMBOL

Figure 7=1 Basic Logic Symbols



S-L
- 01¢6

NOR
Either S Output
(or both) .. is LOW
inputs
HIGH
TYPE 8885
INTEGRATED CIRCUIT
A
v ‘
_—_O . ’
———o:::::>——_
NAND
Both Output -
inputs is HIGH
Low |

v FiQure 7-2. Complimentary Logic Symbolé

_

0R
Either P Output
(or both) is HIGH
inputs ' '
HIGH

TYPE SP 384

INTEGRATED CIRCUIT | -

.!z

—L -

AWD

Both _ Output
inputs . is LOW
Low '

=

NOR
. b
Either Output
(or both) is HIGH
inputs '
LOowW
TYPE 8880

INTEGRATED CIRCUIT

I

i

T

NAND
Both Qutput
inputs is LOW

HIGH



‘The.logic symbols on the drawings indicate functian; idenfical
elements may be indicated by different symbols. This is because of
the duality inherent in logic e]cﬁents. For example, a Type 8885-
Integrated Circuit can be used as a HIGH input NOR.or a LOW input
NAND. Similarly, a Type 8880 Integrated Circuit can be used as a
LOW input NOR or a HIGH input NAND, and a Type SP384 Integrated
Circuit can be used as a HIGH input OR or a LOW input AND. A LOW

. wired OR or a HIGH wired AND function can also be implemented with

certain integrated circuits by connectihé the. outputs together and

adding an external discrete pull-up resistor. Figdfe 7-3 is an..
example of this configuration.. Figure 7-4 is an example of a 4~

.to~10 line decoder.

ci<&———— +5Y

[

g §z<ﬂ————- Pul]?Up Resisto%

) 1. LOW Wired OR

(1f any NAND gate output goes
LOW, the bus goes LOW.)

|
:::::}3-~——<) : 2., HIGH Wired AND

]

be HIGH in order for the bus
to be HIGH.)

e

(A11 NAND gate outputs must
,YR\\?f\‘ Bus

.Figure 7-3. Dot Logic Symbols

9310
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HIGH 8-4-2~1 BCD Inputs

A

Y

3 L

5 6 7

r—Qe
-~
——CN

7

N —Cwo

Ty

.

Direct sets ff
(when LOW)

J input,
enables
(when HIGH)

LOW Decoded Output

0

L-to-10 Line Decoder

Clock input —(JCL

upon tran-
sition to
LOW

K «

K }nput
enables
(when HIGH).

R

Q}— True output, ff is set
when Q is HIGH

Ql—False output, ff is reset
when Q is HIGH °

Direct resets r

“ff (when LOW)

Figure 7-5. J-K Flip;Flop

3310
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The following truth table is for the J-K flip-flop illustrated in
" Figure 7-5. Clocking occurs when the clock signal makes a tran-
sition from HIGH to LOW level. A set and reset input controls the

flip-flop all the time. The set or reset signal control is LOW.

Input Levels F.F. State

Before Clock After Clock

J K

Low Low _ ‘Same as Before N
Clock

Low High Reset

High Low Set |

High High _ -Opposite of Before
Clock

An R-S flip-flop (sometimes called a latch) can be formed by
interconnecting NOR gates. This flip-flop, and its truth table,
are shown in Figure 7-6. Triggering occurs as the R or S input

goes HIGH. LOW is indicated by 0, HIGH by 1.

3 . lR s

| 0 O No change
0o- 1 | 0 1
1 O 1 0

Q 11 Indeterminate

Figure 7-6. R-S Flip-Flop-

9310



Strobes - Data present upon 1S, 2S5, hS 8S
. lines lnto counter when LOW. .
Clocking occurs

upon transition . Data inputs that can be
to LOW strobed into the counter
a e \

| 1 l t !
ST 1S 2S5 Ls 8s

Clock #1 ——Q C‘

. Clock #2 —C C2

RD Ql Q2 Q4 Q8
. [ 1 N

U )

g i ' : ‘Outputs

Resets Counter
when LOW

Figure 7-7. Counter

The symbol for a counter is shown in"Figure 7-7. Note that the
clocking action takes place upon the transition from the HIGH level
to the LOW Jevel while the strobe and reset functions are active all

the time the strobe or reset signal is at the LOW level.

Clock #1 (C1) toggles the first flip-flop (Q1) in the counter. Flip-
flop Ql divides by two. Clock #2 (C2) clocks the next three flip~flops
(02, Q4, Q8) in a divide-by-5 configuration. Connecting Q! output to
Clock #2 providesa 1-2-4~8 BCD coded divide~by-10 configuration, which
is often referred to as a decade counter. This circuit is also used
quite reqularly as a four-bit register, particularlyAwhere a data

display register is required.

9310 "
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7.6 SPECIAL LOGIC SYMBOLS

Pulse shapers, one-shots, or other logic circuits can be
formed by adding discrete components (capacitors, resistors)
to integrated circuits. The functions of these circuits

can be determined by calculating the effects of the components

(such as time constants) on the circuit.

If further information is desired about the integrated'circuits,
it is recommended that the DCL Series 8000 and the UTILOGIC 11l
Designer's Handbooks be acquired from the Signetics Corporation,

811 East Arques Avenue, Sunnyvale, California 94086.

7.7 USING THE DIAGRAMS

i
¢
i

The procedures for using the diagrams are fairly simple and.
follow conventional procedures., Additional information is
provided on locating physical component locations from the
logic diagrams and locating the logic diagram source of a

logic term.

7.8 LOCATING LOGIC TERM SOURCE DRAWING

To locate the Source Logic Drawing of a logic term, follow the
signal in a reverse direction until a logic circled number is
found. Look up the Logic Drawing with the same circled number

in the Title Block. Locate the desired term on that drawing.



7.9 GOING FROM LOGIC DIAGRAM TO PHYSICAL LOCATION

To determine the Physical Location of a component starting

from a Logic Diagram, the logic diagfam circled number is
prefixed to the Logfc Location number listed in the key on

the Logic Diagram. Using previous examples, a two is pre=-

fixed to a one: 2-1. Locate this number on the Top Assembly
Diagram in the Logic Location column. Look in the Physical
Location Column. This number combined with the row infor=
mation at the top of the key specified which slot the card

is in. Assembly numbers are then compared to ensure that the
card types are the same. Refer to the schematic with the assembly
number for circuit details. For convenience, the row and slot
information should be copied into the Physical Location column
on the Logic Diagram for future reference. To save time,

this information can be completed for the other cards called out

on the Logic Diagram.
7.10 LOGIC TERMS

Mnemonic terms are used on Logic Diagrams to indicate signals.
The glossary of terms in this chapter lists the meaning of each

term. The terms are arranged in alpha-numeric order.

Terms with an overscore (bar) indicate the FALSE state of the
defined term. An asterisk (%) following a term indicates that
the designated term has been buffered, or that the shape of the

pulse represented by the term has been altered.



GLOSSARY OF TERMS

POINT OF
ORIGIN
TERM REF. NO. DEFINITION
A.C. L Indicates A.C. Mode of Operation
A.C.F. L Indicates A.C. Failsafe Mode of
' Operation
Auto Start 6A External Start
- Aux Auxiliary Mode .
A+G Selects either [RIG A or IRIG G
input time code.
A+G 5 Inverse of A+G
CFL L FL clock. This term is compared
with CFX to determine the VCO
frequency.
CFX L FX clock. This term is used to
sync the VCO. -
CLK 2 C}bck, which is ten times puise rate
. of input code.
CSR 2 Clock Shift Register
CODE 1 The filtered, constant, time-code
: ) modulated input signal.
c+C'+28 5 Selects either IRIG C lkc, IRIG C
100 cycles or NASA 28 Input Time Code"
DF1 - DF8 2 Decoder flip~flops - reconstructs the
. input time code modulation envelope.
DZ5 Selected clock to DFL
Dz8 Selected clock to DFkL
E+H" 5 Selects either IRIG E lkc or IRIG H
100 cycles input code.
FRP 7 Frame Rate Pulse
FSA L Unit in Failsafe condition
FS1 .2 Frame Sync Pulse ‘
FS1 2 Inverse of FSI
FWD 2 Indicate Reverse Operation
FWD1 2 Indicates forward operation
FWD2 2 FWD Buffered




GLOSSARY OF TERMS

(Cont inued)

POINT OF
o ORIGIN o
TERM REF. NO. DEFINITION
GEN 2 Generate Mode Command
GO A term derived from the Tape
Search Unit commanding unit to
stop.
HDC1-HDC8 9. BCD hundreds of days counts
hmsc1-~hmsc8 8 BCD hundredths of milliseconds counts
hsc1~hsc8 8 BCD hundreds of milliseconds counts
HOLD 2 HOLD command
'HOLD 2 Inverse of HOLD
H+H! 5 Selects either IRIG H | kc or
IRIG H 100 cycles input time code
IRIG A 5 Selects IRIG A input time code
IRIG C 5 -Selects IRIG C input time code
IRIG E+SLO 5 Selects IRIG E 1 ke or one of the
’ slow codes
CIRIC G 5 Selccts IRIC G input timz code
TRIG G 5 Inverse of IRIG G
IRIG H | 5 Selects IRIG H input time code
LOAD 7 Coincidental with jam time
MCC 6 ~ Megacycle clock
MCC* 3 Minor Time Clock
MD 1 Mark Detector Pulses
NS 2 Mark Sync
MTR 5 Minor Time Reset
MTR 7 Inverse of MTR
MTS " Minor Time Strobe
MSC1-MSC8 8 BCD Milliseconds Count
N“F 5A NASA Loads or Reverse Operation
RDC 9 Reset Days Count
ROFL 2 " Reset DFL4
RHc 9 Reset Hours Count
Rtsc 5 Reset tens-of-seconds count




GLOSSARY OF TERMS

(Cont inued)

POINT OF

ORIGIN
TERM REF..NO. . DEFINITION
Rusc 5 _ Reset unit-of-seconds count
Rhsc Reset hundreds~of-milliseconds
count '
Rtsc 5 Reset tenths-of~seconds count
SCF2 SA Enable Load XC 2
| SEARCH. Term to select ‘input filters
SEI Sync Error Indicator '
SF1-SF8 Data bits to load Major Time
Counter
SLO 5 Slow Code.Selected
START 2 " Term derived from START pushbutton
START 2 -START buffered
STRO&E 7 Comparison Enable to Sync Mode
$100 ~ 5 100 cycles code selected to Minor
Tinie Counter
Slke 5° 1 kHz codé selected to Minor Time
- Counter
" S10ke 5 10 kHz code selected to Minor Time
Counter
S100ke 5 - 100 kHz code selected to Minor Time
Counter
L) 1 Thresho]d Detector
TDC1-TDC8 9 BCD tens-of-days count
TMC1~TMCL 9 BCD tens-of-minutes count
THC1~THC2 -9 BCD tens-of=-hours count
TRANS 2 ' Trans Mode Command
 TRANS 2 Trans Buffered
TRANS + Z8 2 Trans Mode and 28
TSC1-TSCL 9 BCD tens-of=-seconds count
TSE A v Tape Search Enabled
tmscl~tmsc8 8 BCD tenths~of-milliseconds count
\
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GLOSSARY OF TERMS

(Continued)

POINT OF
ORIGIN : :
TERM ‘REF. NO. DEFINITION |
TSCI-tscd 3 BCD tenths~-of-seconds count.
ubc1-uUpc8 9 BCD Unit~-of-Days count
UHC 1-UHC8 9 BCD Unit-of~Hours count
UMC 1-UMC8 9 BCD Unit-of~Minutes Count
usc1-usc8 9 BCD Unit-of~Seconds Count
- Ul 1 Filter Power of Ten Selector
u2 1 " Filter Power of Ten Selector
Vi 'i Filter Power of Two Selector
V2 1 Filter Power of Two Selector
V3 1 Filter Power of Two Selector
vk 1 'Fihter Power of Two Selector
VCO . L Voﬁtage Control Oscillator Output
XC1=XC16 | Ou%put of binary counter that counts
position marks.
YCh 5! Envelope Counter Pulse
- YC5 5  Envelope Counter Pulse
ZAD 1 Zero Axis Detector
ZC1-2c8 2 - Envelope Counter Pulses
@A 2 Phase A; Negative On-Time Edge of
of Carrier .
o8B 2 Inverse of GA
lke 8 Sample time at 1 kc rate
1pps - 8 One pulse per second
" Ippsclk 8 " One pulse per second clock to Major
A Time Counter
L0ls 5 Select FRP for one hundredth time
frame
.1s 5 Select FRP for one tenth time frame
1s 5 T Select FRP for 1 second time frame
10s 5 Select FRP for 10 second time frame
10s + 60s 5 Defines either 10 second or 60 sec~
ond time frame
60s 5 Select FRP for 60 second time frame
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GLOSSARY OF TERMS

(Continued)

POINT OF
ORIGIN
TERM REF. NO. DEFINITION
60s+E! 5 Defines either IRIG E 100 cycles
or 60 second time frame
28+C 5 Defines either NASA 28-bit or
IRIG € 1 ke time frame
ACLK 8 Selected clock to Minor Time
Counter
Alke 8 Selected lkc clock in Minor
Time Counter
Al0kec 8 Selected 10kc clock in Minor
Time Counter .
A100 -~ 8 Selected 100 cycles clock in

‘Minor Time Counter




DRAWING LIST

Circled Numbers , Title

LOGIC AND BLOCK DIAGRAMS

9210-8000 9210 Block Diagram
AGC and Filters

Input and Decode

AC Failsafe

Decoder Control Logic
‘Sync Mode and Loading
Minor Time Counter
Major Time Counter

Display Logic

PEERLE®O

SCHEMATIC DIAGRAMS

15584 AGC Amplifier

15585 . ) Band Pass Filter
15599 ’ DC Code

15603 ' Filter Switch

15622 Failsafe

15662 Minor Time Counter

15663 36-Bit Buffer

15664 ' -~ Major Time Counter

15666 . Front Panel Display

15673 Decoder #1

15675 ' Sync Mode

15722 Raw Supply

15728 : _ Regulator (+15V, +5V, -15V)

15788 ' Decoder #2
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APPENDIX A

EQUIPMENT MODIFICATIONS AND OPTIONS

A-1 INTRODUCT I ON

This appendix contains information relation to modifications and options
added to the basic Model 9310 Time Code Generator/Translator. Also included
in this appendix are the top assembly diagram, logic configuration list,

and the input/output specifications applicable to this unit. The logic
configuration list contains a complete logic drawing list. This appendix
also contains the recommended spare parts list and drawings not contained

in Chapters Six or Seven but applicable to this unit.

A-2. BASIC UNIT CHANGES OR MODIFICATIONS

There no modification to the basic unit.

A-3 - "OPTION MODIFICATIONS

The pulse rates outptut logic was modified, Reference Drawing 9210-8017.

9210-111A
720417 A-1
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720417

OUTPUT SPECIFICATIONS

PULSE RATE OUTPUTS

Carrier Pulse Rate

Frequencies: 1 Kpps
100 pps
10 pps

Amplitude: -5V #1,25V peak, maximum

Source Impedance: dtl/ttl compatible

TAPE SEARCH OUTPUTS

Parallel Outputs: L6 lines representing tenths-of-
milliseconds, milliseconds, seconds, minutes, -hours,

and days in 8-4-~2-1 binary coded decimal.

Amplitude

_(a) Binary 1:  +5V 1,25V

(b) Binary 0: OV #0.hv
Source lImpedance: dt1/ttl compatible

FORMAT DATUM SLOW CODE

(a) Amplitude, adjustable binary one=10v, binéry zero =bv,

nominal.

(b) Source impedance, less than 100 ohms.

OPTION DESCRIPTIONS

The option circuits, illustrated in block diagfam form, -

convert the time-of-day information contained in the
minor and major time counters into the desired sefial

and time code formats for transmission to external equip-
ment, These circuits also include buffering circuits as
required. Descriptions of these circuits are included in

circled=-number order following this paragréph.

9210-111A
A-2
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FIVE RATE SLOW CODE ENCODER

INTRODUCT ION

This description contains a functional explanation of the five-rate

slow code encoder.

BI-LEVEL SLOW CODE DESCRIPTION

The serial code, Figure 1, is a 33—bft amp]itude—width modulated dc
“level-shift code. The code is composed of a reference marker and four
sub-code words of seconds, minutes, hours, and days. Each sub-code word

is weighted in a binary-cdded decimal manner.

The frame is divided into precise intervals. Leading edges of all pulses
are coincident with the leading edges of the time code frame intervals.
The sum of the coded time refers to the leading edge of the code word

reference marker.

One pulse is deleted at the beginning and the end of the time code word
and between each digit in a code word. Two pulses are deleted between
each digit in a code word. Two pulses are deleted between each digit.
Index markers complete the time frame after the time-of-year word has been

read.

The amplitude and pulse-widths of the time frame information afe as

follows:
Amplitude-
Binary 1:. +10V dc nominal
Binary O: +6V. dc nominal

(v of Ly



Pulse Width

Reference marker: 100% of frame interval
Binary 1: : 50% of frame interval

Binary 0: - ' 25% . of frame interval

FUNCT IONAL DESCRIPTION

The five-rate slow code encoder scans the contents of the major time counter
to develop a serial train the format illustrated in Figure 1. The code

rate is selected by a front panel rotary switch; this switch is a binary
coded decimal switch which selects one of nine positions. The first

position being an OFF position. The encoder consists of a 33-bit shift
register which is loaded with the contents of the major time counter and
shifted out, according to which rate was selected. The pulse-width generator
inserts the reference and index marker and provides the correct pulse-

width as defined for the code. An output amplifier encodes the amplitude

()

information and outputs a dc envelope of the desired characteristics.

SLOW CODE RATE Switch

Position 1. OFF
Position 2. 1 SEC
Position 3. 5 SEC
Position L, 10 SEC
Position 5. 60 SEC
Position 6. 600 SEC
Position 7. NOT USED
Position 8. NOT USED
Position 9. NOT USED

(2 of L)



- FRAME INTERVAL GENERATOR

The frame interval generator divides the frame period listed in Figure 1

into either 50 or 60 unique intervals. The FRAME RATE switch selects the
bit rate counter clock rate. The bit rate counter outputs determine the

percentage.divisions of the frame interval period, divides the frame

period into precise intervals and supplies the clock to the shift register.

SHIFT REGISTER

This circuit contains a 33-bit shift register which is loaded with the
contents of the major time counter once per frame as determined by the
FRAME RATE switch. The data is then shifted out to the pulse-width

generator at the clock rate supplied by the frame interval generator.

PULSE-WIDTH GENERATOR

This circuit contains gates to insert the reference and index markers,
delete pulses between the BCD bits and sub-words, and provide the correct
pulse-widths for the information as required. The pulse-width generator

provides two outputs to an output amplifier.
A. """ - This output is false for a binary 1 or reference marker.

B, '0'" - This output is false for a binary 0 or an index marker.

AMPLIFIER

The amplifier provides tri-level pulse output for the coded information
‘received from the pulse-width generator. The output data amplitude is

adjustable from OV dc to +10V dc. A binary 0 has approximately 60% of

amplitude of a binary 1.

(3 of L)
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TAPE SEARCH OUTPUTS (:)

INTRODUCT | ON

This description contains,a functional explanation of the tape

search outputs included with the basic unit.

FUNCTIONAL DESCRIPTION

This logic consists of L6 buffers which allow control signals and major

time counter outputs to drive circuits in a tape search unit.

The logic isolates the output lines from the internal counters so
that external loading or shorting cannot affect the time integrity
of the basic unit, The buffers are non-inverting drivers, therefore,

.

when the input is high (+5V) the output is high.

Voltage outputs are also supplied at the output connector to power

the tape search unit.

700615 | : <:>
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PULSE RATE ouTPUTS (45)

INTRODUCT ION

This description contains a functional explanation of the pulse rate

outputs included with the basic unit.

FUNCT IONAL DESCRIPTION

This logic buffers minor time counter outputs for use by external

equipment. Four pulse rate outputs are applied to one or more out~-
put connectors as illustrated on the unit top assembly diagram.

The. repetition rates of the output pulses range from 1=-kpps down

to 1-pps in divisions.bf 10. The negative-going edge of each pulse

output is normally defined as on time.

GENERATE Mode Pulse OQutputs
A1l pulse rates are available in the GENERATE mode. The pulse rate

outputs, except the 1-kpps output, have a 20 percent duty cycie. The

1-kpps output has a pulse-width of approximately one microsecond.

TRANSLATE Mode Pulse QOutputs

For input codes having a carrier frequency of I-kHz or greater, pulse
rates of 1 kpps and less are available. For the [IRIG C and [RIG E
input codes Having a 100 Hz carrier frequency, pu1se rates of 100 pps

and less are available.

710120 | : )
| (1 of 1)
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720417

BNC Connectors

Connector

J8

Ji2
J13
Jikh
J15

OUTPUT CONNECTOR PIN LIST

Signal
Slow Code
1 pps

10 pps
100 pps

1 kpps

9210-111A

A~3
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B. J2 Tape Search Outputs

Pin Signal Pin Signal

I A HD2 AP : hs8

B HD1 AR hsl

c TD8 AS A hs2

D TDL AT hs1

E TD2 AU ms8

F TDI1 AV msl

H uD8 ~ AW ms2

J UDL AX ms1

K uD2 AY tms8
10 L upl , AZ tmsl

M TH2 BA tms2

N THI BB tmsl

P UH8 BC GO

R UHL BD . SEARCH

S UH2 RE FuD

T UHI | ‘ BF - " SAMPLE INHIBIT

U TMEY 10 A BH FRP

v TM2 ' BJ GND

"I TMI BK GND
70 X uns:? BL GND

Y UMk BM GND

z uM2 ) , BN ~ GND

AA UM]/) BP +20V

AB TSk BR . +20V

AC TS;% [0z | BS _ 15V

AD TSl | BT . +5V

AE us82 BU +5V

AF usk Lzec BV - - +5V

AH _ us2 / ' BW SYNC ERROR
30 AJ ' Usy/ BX : TSE

%= 4K | ts8 CA HD8 .

AL tsh Ol e CB HDL

AM ts2 cC THS
74 AN tsl 48 CD THY

720417 | 9210-111A

A=l



Lixozl

g-v
VI11-0126

i

RECOMMENDED SPARE PARTS

MODEL 9210-111A TIME CODE TRAN

( ORDER BY NUMBER )

SLATOR

ITEM - MANUFACTURER'S TOTAL RECOM!D
NO. NAME AND DESCRIPTION PART NO. MANUFACTURER IN SYS. SPARES
1 “AGC Amplifier 15584 DATUM 1 1

2. Filter 15585n DATUM 1 1

3 Minor Time Counter 15662 DATUM 1 1

L. 36-Bit Buffer 15663 DATUM 3 1

5. Major Time Counter 15664 DATUM 1 1

6. Decoder #1 15673 DATUM ] 1

7 Decoder #2 15788 DATUM 1 1
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9. Slow Code 15672 DATUM 1 1
10. Regulator 15728 DATUM i 1
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d. |Transistor _ 2N3€eL5 ]
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