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Abstract

In the wake of the rapidly developing digital radio communication technology, its applied
tecchnology has been extending over satellite communication network from ground
communication network at a fast speed.

Consequenty, it is required, from the satellite radio monitoring aspect, to conduct
montoring function for digital communication network as well as analog communication
network.

This report therefore describes at large the basic subject of digital modulation/
demodulation, and operating method, features of several types of digital receiver(e.g. FSK
and PSK) installed for operation at RRL.

Digital receivers are programmed to interface with HP9000/380 workstation, however, the
description is skipped due to a limited space available.

At the last chapter, introduction is made for Vector Modulation Analyzer together with
actual digital wave pattern featured during propagation process at free space, its operational
features and method to analyse signals obtained by connecting the Vector Modulation

Analyzer with digital receivers.
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1. AFAo] ¥ (Amplitude Shift Keying)*$4]
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7} W79 34
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fo(t) —— ®

COS w t

| Band Pass Filter FASK(D)
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MzE NFoA Y3t Digital HloJE}E F&817] 913 th¥gt £Ho) Bz
A5 R HEzyE gen g

(1) Coherent & 2 7]

fo()COS w ct -——»@———* LLow Pass Filter }——> 1 fu(t)

COS wt
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(2) Incoherent & =7|

o Square-law detector

fo(t)COS @ t ———»| SQR | ——— | Low Pass Filter |———— ¥% fo’ ()

(2 ¥ 2.3) Square-law detector T4 %
o Quadrature detector

o] W28 Phase AEE AAY F Uv FAHo] deW FE= (I¥ 24)9 .

COS wct
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fo()COS(Wct+ ¢ ) —— E.D—~ 2 fo’(t)
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——’® " | LPF SQR
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SINwt
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P(e) = Y2 X erfc( S )y2
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2. 9 Hol M (Frequency Shift Keying)*§ 2]
AukrAHQl FSK £+ PSK59 ZbHZ(Angle Modulation® A &2l 2L tn

f(t) = ACOS(wct + 9 (1)
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frsk(t) = ACOS(wct + 2 7 fy Sfb(t)dt)
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(1% 2.5) FSK ¥ %Z7]|e] 4%

Y. Bz7)9 34

(1) Coherent £ 3%7]

\
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i
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(2) Incoherent & % 7]

. Envelope
Band Pass Filter(f1) ————— 1
Dectector
I ——— | Decision |—— fi(t)
frKS(t)
+
. Envelope
Band Pass Filter(f2) r——m 1
Detector

(1Y 2.7) Incoherent FSK E-%7] A%
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P(e) = Y2 X erfc(

3. 913 Wo] WX (Phase Shift Keying)'l4)

f(t) = ACOS(wct + & (1))
3] K& H4#Ho] AFetn €9 A3e gI4es BHY £ Qo

(1) = Kfb(t)

of ANFrE o] &3 PSK HzE AU3e USHoR RHEY + U

frsk(t) = ACOS(wct + Kfb(t))
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Y. QPSK(Quadrature PSK)

4789l A& /A2 P Baud rateE BPSK Ht} 2u)o) D&EAEE 3T
F A= EA]ol A

. MSK(Minimum Shift Keying)
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S(t) = ACOS[wet + ¢ (]2 HEHY 4 You o)A
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1. BPSK $~417](MB-5615D)

MB-5615D BPSK +4l7]= Fo45x, B2 R HEE79 7)%50] shuey $4
E el 2¥E HA" FA7IZA SOMHzOlA 90MHz(25KHz ~¥)7lA8 Fzd 2
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At

7h AWz

o FREQ : FAt3 SlE Center W45 EAISIL 25KHz Stepo2 MHz @92
Display €th. #4171 Q& HE BPSK A5 9] Center 7945 2402 +200KHIE
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o Lock Indicators : Display #'d¢] 47| &2} Lockol Ho} lo™ Y(yes) 1A &
o™ Nmo)E BAE.
- REF : Synthesizer W& Reference Generator”} 2% 5SMHz Reference Al 39 Lock
Hol leA o
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o SWEEP Enable Control Onjoff : SWP7} "EN"2. 2 RTAJso] glod 41719 sweep
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o Local/Remote : Display o} [/R $# & 44177} Keypad £ IEEE-488 Bl A2
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2 us/cm

(¥ 3.1 oltra 1 &893

19.5
Holg AEA = — 285 _195us

10cycles

1
t]] o] €} Rate = =0.512Mby/s
1.95 #s

FA71e AE Rated} FUHAY AGFAIGE BEAA 73 violg Rae 2o
Y A WzE o3lg BPSK HXAIE AT &

JHA o] CW(Continuous Wave)NF = ofda oA Ay P2oz 2y
o olgg Yy FoL&e LO FHFEY A" FHFY A2 JElYI Sweep
disable Alollv= AT HJHZ A&EH.

(2% 3.2)2 o71A A8 A YEd & Ae A3 otz &y L 4y
&¢I Clock, tiolel, 128]1 Bi-phase &3 8ol 313k M3 7t FolxA] ¢
2% Fo|A™ Clock generator= 4 F2}38l3l ©lo|Ele} Bi-phase= W# Clock rate®
¥=t3k gt

MB-5615D FAl71E We ¥HYe daAs gdrs T3 £ AEE HARHY
oy Aol Acquisiion ¥ BER(Bit Error Ratio) @88 Al Carder #'#8& -30~-40
dBme] HAHE =HIFEZHN o|Fo Iy,

AulA L io] AAE BPSK 4171 4AlE Rate’t 24 MB-5615D= 56Kbps, MB-56
15D-LS 9.6Kbps® AA o] )t}
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2. QPSK F217](DMD - 2000R)

DMD-2000R QPSK(Quadrature Phase Shift Keying) 4=417]% QPSKZ UjX& Wz
JEE B2 5 A3 WAE vlo]lag T2 Ao osia =a7]e) 71%5& Alolstn
AR AN AAFE & = ot

7}h. 7158 Aol v

DMD-200R 417 HA@gel 3712 7158 Ao] meey) gJon o= then
2o},
(1) Display Select

- Frequency

- Input Level

- Eb/No

- Offset Frequency
- Error Count

- Lamp Test
(2) Frequency Select

- Numerical Keys
- Clear Key
- Enter Key

(3) Mode Select

- Operate
- 2047 Test

- Channel Test

HASA ZAPZIE 2472(20)



Muloi A M504 1993 HFEIAM

1}. Display A€

2Nz sE £2p 7] £ "EYEnter) keyS FEW HEdd. 33 22 E
2 Display SHdAlol A QEZoA /o g FAo|WA RAIHY YW Furt of
#e] Z7ol Y= Error Message?t YERGTH
233571 49.9975MHz ©| 3t
- 52F 947 90.0000MHz o] A
223147} 6709 Digitlktt 2w
9o} 7+ =AOF Error Message?t WAHH "C'(Clear) 718 23 9 F3+E
JHANE A FAHE FH4E JehHHE £417] HHAR] Display Select Areac
914} 8 "FREQUENCY” Control keyS 2w gt}

olil

o\n

@3 2y

-

g8 #dEe Jehdrz] dsiMe
“INPUT LEVEL” Control keyZ

A7) AT Display Select areaol| 9 X|3H
€ 4 ¥We -10.0dBmol A -70.0dBm

4

a2

2
i)

4

ot}

(3) Eb/No

Eb/No& el 7igai e 4417] Ad e Display Select area®] X% “Eb/No”
Control keyE ¥ 231 Eb/Not 3.5dBelA| 16.0dB oY ofi Al FA x| ojo} Ft}.

(4) Offset o}
Offset =748 Uellr] laire =417] AH w2 Display Select areaol] ¢
5 "OFFSET FREQUENCY” Control key® 2@ H1 ot 45 & 59 €% ¢
ol EAELG. o] FMEE full Scale Offset T3] 10% oW £ 42KHz oW
-2 ¥l ofof gt
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(5) Error Count

Error count X =+ BER(Bit Error Ratio) test ®. =7} Disable ®Alo] E2}3ic),
Error countt Error counter®] ko™ ErrorE& 2047 Test E$=olA 2 FEHT}. Error
comtE YEHZ] AA e F£A7] AAHY Display select areac] $XF+ “ERROR
COUNT” Control keyE F2W HI 1 g2 09l 999,999°]™ Error counter:= 2047
testHES F2LEA] 028 Reset®Th. E3F Error counts 4=417]7} BER test & =0
Enable HU&® F7]2 22 Resetd Zolt},

o 2= Md
(1) Operate 2=
F21719] Operate R =8 AE317] sl 447] AHBRS] MODE control area
o] #/A3 "OPERATE" control key® FEZH H I o] Operate =& AN A4w
tloletd 441%17] A%t B30 82 =0,

(2) 2047 Test X =

2047 TEST EE=7F MYHAAH £A71s A9 2047 H8Td S7) AAX D
Error counter= 022 Reset® o} ZIt}. T} A] 2047 TEST ® =7} ReleaseS|™ Error:= CTHA]
FFEEH 7] A2l

(3) Channel Test

"CHANNEL TEST” key’l =83 &™ FH &3 dolel Stream® AA| ErrorsE A
Abghe,

T o
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2}. Indicator

(1) Carrier Detect LED Indicator

LED7} ZTE2Adu& AGCH H-& AGC Thresholddl) ¥ o|3lgte AL A8 &

AT ARSGE A Ausel FEY Camierd FAUSHT Uthe AL 9u]EA

voagrt & Az gdukg oustn Asd JSuE BASAE ded.

(2) Data Valid LED Indicator

LED7} ¥&4Mdr= 41717} Daw streamoll LockH o} e AL FEAIS 4
o M AYYE LockE AlEFolhes g EAIFT.

of. F2.4¢

=]

Frequency Tuning
Range : 50 to 90MHz
Resolution : 22.5 or 25KHz
o Data Rates: 56Kb/s to 2.185Mb/s

o]

Receive Signal
Spectrum : Intelsat IESS-309 Compatible
Modulation : QPSK

o Descrambler : CCITT V.35

o Decoder
Type : IESS-309 Compatible, Viterbi
Rate : 12, Constraint length : K=7
wh, sebelel A4

(1) 2UREALE

YT ZAPZIE A(23)
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DMD-2000R 417]= 32709 Z2a9e & e FHAE] WAHY U, oY
FHIFHELE R FokR vrold Qi ol F=glo] §A42A 990001, 41718 M3
& el F4<A 990002, Decoder |42 990003, 183l Acquisition &< 9900047}
Bt & FAME] duEid odn 2o,

o Hardware Options (Entry Code 990001)

- Frequency Plan

- Decoder Type

- Tuning Method

o Site Specific Variables (Entry Code 990002)

- Panel Lockout Flag

- Summary Alarm Mask Byte

- Carrier Alarm Mask Byte

- Baud Rate

- Multi-drop Address

- Sweep Rate (Test Mode Variable)
o Decoder Variables (Entry Code 990003)

- Descrambler Disable Flag

- Test Format

- Descrambler Select

- Open Network Flag

- Channel Rate Band

- Code Type

- Divider Chain Select

- Differential Decoding Flag

- VCXO Divide Ratio

- PLL Divide Ratio

- Eb/No Offset Factor

- Data Rate

- Invert Spectrum

HYSL AAZIE 7(26)
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o Acquisition Variables (Entry Code 990004)

- Noise Threshold

- Coarse Step Size

- Coarse Step Delay

- File Step Delay

- Locked Window Delta

- AGC Threshold

- Sweep Bounds

- 5 Point Sweep Delay

- Coarse to Fine Step Delay

- Sweep Delay
9o} e E47 yvREe FHES M3ATIHYE g HAE BeET

- 1. $=417] AW “FREQUENCY SELECT” Key padolA] 99000ng +&T}.

(714 n& 1914 47tA))

- 2. "E"(Enter) 71& F&Th.

-3 827 B4 Ve A4S vt o Ydte &

-4 LY E4F 7159 FAE YERAY urold §AEE FA7I

o) fizgo] HFAF7] M "B keyE TE

-5 & FHAEFAA dH gHoE Eolrtyl HaiME “C'(Clear) key
2o}
L6 E4Y 1SEEE Holuy] AA "Cl(Clear) key® FAAL FET

.

i

(2) Hardward options(Entry Code 990001)

olE FMHEZFoE Maker oA 23NV Ao L&A/ AdE Bart ¢l
1= 7o) glon olAE F AR MHIYE FAUI AR FHNA #E FE S
28 fostadol gt (* EAIE A Setting ol e FE BATH)
o Frequency Plan : ©] & F 34 Step Sizet} Center F34+E 934 Hardware
& wAsA ge g vpEa] gA

AYEL TAPIE HF27)
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MNEMONIC PARAMETER
FP Center Frequency Step Size
*0 = 70.0000MHz 25KHz
1 = 69.9975MHz 22.5KHz
2 = 70.0000MHz 22.5KHz

o Decoder Type : ©] &4 Decoder Board®] Hardware® WM&}z ¥ g u}3x

Z A

~

MNEMONIC CODE
dt 0 - Long Decoder
1 - Short Decoder
2 - DMD-1000R Viterbi Decoder
* 3 - DMD-2000R High Speed Decoder
o Tuning Method : Coarse & UAEZE MEFiy,
Coarse Tuning Fine Tuning

tu=0 *tu = 1

(3) Site Specific Variables (Entry Code 990002)

°olg FAEL FA7Y &= WA uE W Y ASolTh
o Panel Lockout Flag : 541712 MW ¥4l Control keyS Lock A]7)t},

MNEMONIC CODE
*1 = Lock
PL 0 = Unlock
o Summary Alarm Mask Byte : 8712] X2 & Alarm 27S Aeigig),
MNEMONIC CODE
AL O to 127 = Force Summary Alarm to Alarm Condition
128 = Alarms all Disabled

129 to 254 = Various Alarms Disabled
* 255 = All Alarms Enabled
o Programming an Alarm Mask Byte : 41719 AlarmE-& 8bit=2 = §HEo} o).

AMBA AR 21T (28)
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BIT DECIMAL VALUE FUNCTION

1 1 RAM/ROM Alarm

2 2 Power Supply Alarm

3 4 Front Panel Alarm

4 . 8 Decoder Registers Fail

S 16 Synthesizer Alarm

6 32 Carrier Detect Fail

7 64 Data Valid Fail

8 128 ”1" for Normal Operation

“0" forces relay fail
ol & &8 Power Supply Alarm(2), Carrier Detect Fail(32), Data Valid Fail(64)-2 Enable
A7/ o] W& EE 1110 0010282 RBAIH I ol A FE 226(2+32+64+128)0] Tt 1g
1 A4 990002 Special 71% E =9 AL oA E 22601 RAI €T
o Carrier Alarm Mask Byte : /O Carrier Detect Inferface &3 @o] $4l7|0] AAH
o] o HFHo] A FAolth
MNEMONIC CODE
CL 0-255
*254 = Carrier Detect Alarm Disabled
255 = Carrier Detect Alarm Enabled
o Baud Rate : DMD-2000RF=4171&= RUEY T 4AAAE A3A R EHuld
3 7% ¢ Y=E A A 59 Baud RaeE FALEE HAY 5 U

MNEMONIC CODE
br 0 = 300 Baud
1 = 600 Baud
2 = 1200 Baud
* 3 = 2400 Baud

o Multi - drop Address : DMD-2000R FAl7l& ¥9ZRUEE ¥ + 2B Party
line(ZF4) o]y Multi-drop(th3) Aol oaix Aojg &+ Aok o] Afol HIFT

AU HAPZIE H37(29)
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Addressing # 2|3} 7] Multi-drop protocole] ¥ 4 &}t},
MNEMONIC CODE
PA aaa = Decimal Address
o Sweep Rate : F417]2] Test 2= 991002(50 - 90MHz Sweep = =)9} 991005(PLL
Test® =)ol grdste] ALBETh o] FMLE 1914 255 FoA NdE 4 on 1L 7}

& WE Sweep rate©| 3L 2552 7} % Sweep rate©| T},

MNEMONIC CODE
Sr * 1 = Fast Rate
255 = Slow Rate

(4) Decoder Variables(Entry Code 990003)

ki
A
o
Bt

o] FMEL Decoder®t 1 3 2Aixte] 8o B3 AES FHE
MakerZ-oll A} £33} 7] Wh&o] CRK - 2000R }'d Rate kite] M =)o s}
T AR AYIE FAV FgHow A ¢S £T Y
o Descrambler Disable Flag : Descrambleri= Open network?} M¥=]Luw =% 3 o
% Disable 511 Closed network”} X &5 o}x|"8 2152 © 2 Enable¥ o] 2},
MNEMONIC CODE

ki

o}

pad
i

SC 0 = Descrambler Enabled
*1 = Descrambler Disabled
o Test format : A1 7]19] Test WY AL N 4= YA sh},

MNEMONIC CODE
tF 0 = Space
* 1 = 2047 test
2 = Inverted 2047 Test

3 = Mark
o Descrambler Select : Descrambler selectt V.35 Self-Synchronous descramblere] 2] 3
M AM&H = 2709 Different generator polynomial® 17§ S A€} &he}.

HYSL HAZIE 24730)
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MNEMONIC CODE
SS 0 = 2 "~ 20-1 (Generator”} 20° Polynomial)
*] = 2 °23-1 (Generator’} 23° Polynomial)
o Open Network Flag : ©] §4& Intelsat [ESS-309 Open network TFA o]} Closed
network A28 38A4S 71 & A o
MNEMONIC CODE
On 0 = Closed Network Compatible
*] = Open Network Compatible
o Channel Rate Band : ©] §4& #1719 30d Rate Band& NeHde= Zojxn
Band7t MeiElo]x® dI, d2, Cs, Cd 18] Fd7t 2Hg A o2 =] Ao
MNEMONIC CODE
bA 0~34Band (Table 3.1 3X)

(Band 622 SetH)

¢ st meee B2 v Code Type ——————> -

Fs max Fs min D1 @ 1 2 3 4 S & 7 8 9 1@ 11:12 12 14 1S 14 17 18 19 20 T1 22 2T 24 Cs Cd
9633.2  7Id0. ¢ 5] 9 - = - = - = = - = - - - - - - B - - - @ - - - 90 168 1
7222.¢ 64TT. L I e - 8 —~ - - = = = = = ~ - - - - 2 ®» - - 3 - - ~- 0 146 1
6400.8  T4EE.7 z Q2 -~ e - B - - -~ = = = - = - - - 2 @ @ - @ - - - @ 127 1
T485.6  4BAC. 1L I e - ¢ - ©® - 8 - - - - - ~ - - - 3 2 6 0 Q@ - - - 0 112 1
4808.8  3&3C.1¢ e 2 @ 2 - 8 - @ - - = = = = - - - ¢ 0 © 2 @ @ - - @ 96 1
Z63C.2  TDOC.1 z e @ 3 8 @ - @ - - .- - - = - - -~ 2 @ 2 ® @ @ - - @ 84 1
S28@.9  2742.9 3 1 2 8 ¢ @ @8 8 - - - - - - - - - 1 @2 0 @ I @ -~ - 1 73 1
2742.8  Z24BC.1 = { @ @ 8 8 8 @ @ - -~ - - - - - -t 3 @ @ 1 & - - 1 &3 1
240a.@ 18@a.1 [ 1 2 1 81 8 @ 8°0 - - - - - - - 1 1 10 1t 8 @ -~ 1 S5 1
1800.@ 1600.1 h 1 9 1 ¢ 1 @ 1+ 8 @ - 8 - - - - - 1 1 1 1 1 @ @ ~ 1 42 1
1622. 0 1271.5 z 21 1 1 8 ! @ ® - 2 - B - - = 2 1 1t 1 1t @ - 2 I 2
1TTL.4 1223.1 z 21 1 8 + @ 1 B @ - ¢ - 8 - 2 - 2 1 1 1 1 @ -~ 2 32 T
1Z0c.@ 9@a. 1 a 2 1L 2 ¢t 2 1 1 @8 1 a @2 - @ - 2 - 2 I 21 t 1 @ 2= 23 a
s5ec. @ 830.1 z 2 ¢t 21 -2 1 2 @2 1 e 1 @ e - 2 - = = 2= =z 1 1 8 = 8 =
583.0 68,7 s Tz 2 1 2 1 2 1 ¢t @ 1 @ 1 e a8 - T I = = 21 9 21 6
685, 5 £32.7 z I Tt 2 1 2 ¢+ 1 @a 1 0 ¢ 1 2 T 2 2 2 T 2 1 @ 3 18 7
=835.4 47,7 a T 2 T 2 T 2 2 1 + 1 e 1 2 1 o T T = Tz 2 1t 3 16 8
AT7.6 291.7 = 4 Z Z 2 T 2 T 1 oz t t t 2 1 2 1t & T C a 2 1 4 14 9
I5l.6 Z18.9 & 4 T 4 =~ &4 T 3 T T 2 T 1 2 T2 1 5 4 4 T4 z Z 4 12102
zia.8 147.9 7 £ 4 4 T 4 I 4 2 T 2 T = = 2 T 2 % 4 &4 4 = T 2 s 1@ 11
145.8 109.= 8 £ 4 T 4 T 4 4 I 4 3 T 2 3 T 2 £ S % 4 5 4 4 3 59 12
195.3 7.1 L4 6 T 5 4 5 &4 % T 4 T 4 T 4 I 4 Z & S = £ & 5 4 T &6 7 16

7.8 54.7 18 6 S & S & % S 4 S 4 4 = a I 4 T & & b6 T & 3 5 & 6 5 21

S4.6 5.2 11 7 & &6 T & T & 4 % 4 3 & % 4 =T 4 7 & &6 & 7 & 3 &4 7 z e

S6. 4 31.% 127 & 7 &6 & % & 5 6 %5 T 4 3 4 = &4 7 7 & & 7T & & 3 7 = 7

(Table 3.1)
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* Channel Rate Al4H4y
- Closed NetworkQl #-$
Customer Data Rate = 128kb/s
Coding Rate = Y(ct7} 02.Z Set HALSA])
Channel Rate 128kbfs X 2 = 256kb/s

- Open NetworkQ 74

Customer Data Rate = 128kb/s
Coding Rate = Y2(ct7} 022 Set HASH)
Channel Rate = 128kb/s X 16/15 X 2=273.066kb/s

o Divider Chain Select : ©] §H-2 Viterbi Decoderoll A& Al£3}2] Q¢on goz
Set X ojof it}
MNEMONIC CODE
dc 0
o Code type : o] §MHL #4719 Coding B})-E Mejg 4 QA &lv CodingE} 9]
o] Heis d29} dd7t AAZ o2 Mg}

Mnemonic Code

Ct @ = 1/2 Rate k=7 17 = Z/4 Rate K=10
1 = 1/2 Rate K=8 14 = 7/8 Rate K=9
2 = 2/T Rate K=7 1S5 = 7/8 Rate K=10
T = 2/T Rate K=8 16 = 1/2 Rate k=7
4 = /4 Rate k=7 17 = 2/3 Rate K=7
§ = 3/4 Rate K=8 18 = /4 Rate k=7
& = 7/8 Rate K=7 19 = 7/8 Rate k=7
¥ = 7/8 Rate K=8 20 = 1/2 Rate E=7
8 = 1/2 Rate E=9% 21 = 1/2 Rate E=8B
9 = 1/2 Rate K=10 22 = 1/2 Rate K=9
1@ = 2/3 Rate H=9 22 = 1/2 Rate =10
11 = 2/% Rate K=10 24 = 1/2 Rate k=7
12 = Z/4 Rate K=9

- Open Network ¥ 739 Channel Rate Band®} Code Typeo] dA 5@ t}go &
MEE 252g dedu AFoz HMag gMEol 2ygsy &2 T4
Channcl Rate Band®} Code TypeE 4AT 4 it}

Descrambler ON/OFF - SC
VCXO Divider Ratio - dl

YIS HAZIE A7(32)
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PLL Divider Ratio -d2
Differential Decoding Flag -dd

Eb/No Offset Factor - Eb/No

Data Rate - dr

Invert Spectrum - IS

Coarse Loop Step Size - CS

Coarse Loop Delay Time -Cd

Fine Loop Step Size - Fd

Coerse to Fine Delay - td

- Differential Decoding Flag(dd) : X8 ¥ Code Type® 7 F™sHA AL&-ght.

CODE TYPE dd CODE
1,4, 5, 7 0 Absolute Coding
0236 *1 Differential

- VCXO Divide Ratio (d1) : ¢] 42 4417]2] VCXO Division ratio$} IO ©}o]
E}l RatcE YAAHF JAEE A &,
MNEMOMIC CODE
d1 0~12 Range (32.2 setH)
- PLL Divide Ratio(d2) : ©] ¥4 441719 PLL divide ratio9} Code type ¥ 1O
dlo]El Rate® dAAH + JAEF A Fid
MNEMOMIC CODE
d2 0~17 Range(02.2 setd)
- Eb/No Offset Factor :Code rate’} n}ito]u] H A= Eb/Nool A &3 Offset
correction factor® A|F3}i o] Factore dB9] 1082 H A€t}
Eb = -100 Xlog(Code Rate)
MNEMOMIC CODE
Eb * 30(3.0dB for 1/2 rate codes)
18(1.8dB for 2/3 rate codes)
12(1.2dB for 3/4 rate codes)
6(0.6dB for 7/8 rate codes)
- Data Rate : £417|7} 8] 8% 4 Ql& diolE} RateF 1701E Me3ic).
MNEMOMIC CODE
dr O(obps to 1200 kb/s)
1(1200kb/s to 2.4Mb/s)
* 2(2.4Mbfs to 4.8Mb/s)
3(4.8Mb/s to 9.6Mb/s)

HYSA ZAIZIE 47(33)
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- Invert Spectrum : Close®} Open Network 8 ¢J3iA P, Qa1 de AL X
ghr,

MNEMOMIC CODE
IS 0 = Closed Network(Normal)
1 = Open Network (Inverted)

(5) Acquisition Variables (Entry Code 990004)

ol FAMEL dlolg sMelofe] FA R Y5S AP 2HLS & 4 Y= ASo|Yy
Channel Rate Kit& ZAIste A o]} ZHole WA ool o},
o Noise threshold : QPSK tHlolg} A& S35y g 21719 Noise
Threshold #'#-& 27 g},

MNEMOMIC CODE
nL. 115 = Standard Setting
Range 0 to 255

o Coarse Step Size : Coarse Signal Acquisition @= F<to] A7)0 Z=uld= x|
£ M3,

MNEMOMIC CODE
CS Range 0 to 255
(84HzE setd)

N
ttlo

o Coarse Step Delay : Coarse Signal Acquisition® =98] Fu4= A®]7}o) x| A 7b
e ghoh,

¢

" MNEMOMIC CODE
Cd Range 0 to 255
(1 msec® Setd)
o Fine Step Delay : Fine Signal Acquisiion R.=9] Ful4 w3li7lo] A AN 7S
A e g
MNEMOMIC CODE
Fd Range 0 to 255
(1 msecE set¥H)
o Locked Window Delta : 417]9] FAIZE AbE2 2 A7 F4 wisli s na
a7 sl mlgf A Hol Fub4 Offset LimitE: A e g},
MNEMOMIC CODE
Ld * 1 = Standard Setting
Range O to 127

(o]

I

i

AYSY AAPls A7(34)
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0 AGC Threshold : AGC Threshold #'& Mefgic),

MNEMOMIC CODE
LL * 70 = Normal
Range 10 to 70

o Sweep Bounds : #1718 AA A FAYAE W o] gepufEl= AZE
g4 st F3t Spand Ao EMN Acquisition AZtell AHHo R PEL vt

MNEMOMIC CODE
Sb * 42 = Standard Setting (+/- 42KHz)
Range 1 to 42
o Five Point Sweep Delay Value : PLL Test 2= 9910058 3=
MNEMOMIC CODE
PS * 255 = Normal
Range 0 to 255

o Coarse to Fine Step Delay :HI°JE}& F413}= F< Coarse2¥]| © 2 R E| Fine

Aelon Agde] AAALE AA7

MNEMOMIC CODE
td 250 = Normal
Range 0 to 255

o Sweep Delay Time : Coarse Sweep Acquisition Ale|& o] AlZ%]7] Aol Carrier
7bloss®l F9f AAAIZE Fsta a3 AAAITS 0.1Z A 299.9% 714 ol
MNEMOMIC CODE
Sd 60.0 = Normal

3. QPSK 41 7](DMD - 4000R)

DMD-4000R 4171 Intermediate Data Rate(IDR) U A1e 7H2]o]& 3} Performance
Characteristics] INTELSAT Earth Station Standard(IESS-308 Revision 4) T3] wg} x|
Shor it 914 AZEe] Digital HiolBHE £AISH] A% BHEA YA REE AALO] QU
IDRZ Coherent QPSK HZE AlR3le UAE #lgojse EAL #AAR oy
Information ratet= 64kb/soll A FHti 44.736Mb/s7t A 3| &€},

Z12]y DMD-4000R®l 4] A}-4-3}+ IDR Information ratet= Y] & DMD-4000R 4=217]7}
48kb/sol A 10Mb/s7h A 2] A &8 F+ UuiTE 64, 192, 384, 1544, 2048, 6312,
8448kb/sE AMR3le Zol ALET.

1.544(T1), 2.048(E1), 6.312(T2)1 2|11 8.448(E2) Mb/s2] Information rateo} w3} IDRIF
% - Maintenance alarm# Engineering Service Circuit(ESC)$ Overhead *i'd 96kb/soll tl]

HYSEL ZAZIE A7(35)
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%

TAE X3 Overhead +ZE A3} 47019 Backward®} Forward Alarm 1)
Z}Zko] HFF(F 64kbjs AM8)o tidt 2719 ESC SAlaide] ok, olalg Overhead
2 B2 96kbiso sl A Data rate?t ZE7}E},
o] Overheadt A4l L QY Alignment A 3o Tate] 21 dHolgl E&oje FEL
FA %edh. ESC Ade vl 125u4sec vttt dlolel &g 12bit¥ AU gt 12719
Overhead bit 47§ Frame, Multiframe alignment, Backward alarm12]3 t]X& ESC 4] o]
Elg o8 AMREM o] o9} o] F 32kbjs W2 RE|HAC

- Frame % Multiframe alignment-§& 20kb/s

- #H 478 Destination7} x| Backwardg- 4kb/s

- Y A" ESC Hlo|e}-§ 8kb/s

8bitx= 64kb/se] 3 Rate-® 2702} 32kbjs ESC SAlsidol] A8t} MultifraimeS &
Alignment-8# Multi-destination £ %<1 Backward alarm ¥ %892 8/ Framed] =S
2 Aeoso] tt. £417] ¢tol = Overhead uniti= Descrambler® H-E] H]o)E} Stream
& 43 Overhead®} Framing A B E EejA 71t}

FAHE elolete] Buffering® =&Y EAEF vlolel Ad FEel YT ClockE
Atole] ztolE EAEH] sl AMS-E 1 Slip Control AMulA ¢ 21413 Buffer®
Reset3}7] 9siA Al-g ).

Scramblinge $AE AF 7t v Holelrt giddete £A7Ie 5712717 YA 9
FHBE SIEE A HAN o BE F¥Y AHEYHSE WAUAAH CCITT Rec. V.
350 F#AHE 7leg& AFSFid

DMD-4000R A171€ 919 Zo| IDRYA 7I¢¥E BE 715 EL AFsn =279
2 5] User Terrestrial Data Interface Board($1A oA A4 ¥ A 39 Data rate?} =4
7l A A 8= Data rateE F7|A 71 FE)E G.703/E1(2.048Mb/s), G.703/E2(8.448Mb
/s), DSX-1(1.544Mbys), DSX-2(6.312Mb/s)E X § sl o2 By EFYL AL 4
AT, £FF A7) HRolE 1709 Data Rate Filter Board7} #3150 it}

(r k

7} Ald Rate Al4F 2 F8 XAy}

(1) Closed Network®} IDR Open Network®] #1'd Rate A4}
Closed Network$} IDR Open Network®] &8 9&lA al'd Rates= t}-& a3 o)
IESE2A=
Channel Rate = (Terrestrial Data Rate + Overhead)+~Code Rate
Data Rate Filter Board 56, 64, 128, 256, 320, 384, 512, 768, 1536, 1544, 1920 12}t
2048 kb/sE X ERF o2 7}A] Terrestrial Data RateE°] o] & ¥rth. IDR StructureE& ESC
7 AHEH A =T Overhead® 22l 90 0] ESCiE 1544, 2048, 6312712] 31 8448Kkby/s

HYSY ZHAPPIm A7(36)
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o] Terrestrial Data Rate® A% & 1o 96kbjse] TLAE Overhead?t F7HEH.
Forward error 23S 9814 Closed Network Convolutional Code Rate Y2, %3, % ©|H,
IDR Code Rate:x 34} 32 AE3it}. Ao 2 Terrestrial Data Rate?} ESColl A 2048kb/s
Code Rate7} 3409

Channel Rate = (2048kb/s + 96kbfs)+ % = 2858.66kbfs°] t}

(2) Engineering Service Circuit (ESC) &A%t

ESC ¢lei# o]~ Borardt ESC-340 Equipment 7Hulule] A2xl& IDR &8 ¢
& 7}l=olu] ESC-340°lE 4707bA] ESCRIEI#Hl o)X Board& AXE 4+ Utk dollM A
k23 2ol 1.544(T1), 2.048(El), 6.312(T2) 12]3l 8.448(E2)Mb/s$] Information rateE
9]six] IDR T+ZAL ESC 96kbjs Overhead }'@3 Maintenance Alarm T3& ¥ 33
Overhcad 72 Atatn om 2zt W3O 2(F 64kbjs AHE) 2709 ESCEAAE 4
Me] Forward® Backward Alarm(F 32kbjs Ab&)°] Uth. ©]213t Overhead=  96kby/sOl
o]s| A Data rate?} Z7}8tiL 2}A19] Frame Alignment Al &of ti&dted 20 © o] E}stream
ARt G =2 Gett. FAAdd Mdxso} e ESC Board+ Backward Alarm
rclay 22, RS-422 Serial data 23 =&}o|n], 13 8KHz Reference clock$ $% RS-422
=glo|n] 18]3 G.721 ADPCM HRZTE FAHo] th. ADPCM Uiy &¥HE U A
e AojsE o5 s, A FHAXE HYWR A3E FEIT ESC UEHo|X
Board: 4=AlAld Unit2 $E] 96KHzA & (34, Alarm, Serial dlolel iid, 4 &
BV} ¥FEHE PolEddh

(3) Plesiochronous Buffer A1¥jA}3}

Plesiochronous Bufferi= =8 AERE 2A4sAHY dHeolg Ade dEd U=
Clock & Alele] zto]E& RAslr] 9sle =Alade] a3ty 4417]7} IDRE 9 €
Ao AFEE 4 Ut Buffers A9 Q17FA], Carrier loss £+ Buffer Slipe] #® 153
© 7 Re-center¥] 3l Re-centering¥ slipS 8HE-o]u} Multiframe ] A A 7131‘-% A AFo 2
A olFo] ok T2vt E2 ratedl A IDR &8& HH O3 slipS Bit Stuffing®} el 7}
T2t E2 rateol A 8pAF waly] wf&o] 2] bite] A wigolA UASA %=Th. IESS
309 AL wEAF) 7] YA Buffere 8, 16, 32, 64, 128 E 256kbitE o] Uz A
g 2= gk, B4 $8%7189 A Buffers Halffull Ael2 Slojob 3ot vl
Local 7t Remote clockZte] o}z ATHA Buffere Overflowt Underflow?t B 4 U3l
2lrjFog S8 FXE FE U

YL HAPIE A1(37)
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Buffer size7} 2 33tAl dee] Hi AdY 714 € FAFDAA Clocke) A&3tA =
3t A Slipte] A1717A & Buffer Under flowyd Overflow Wl &of A% 40
olajof Fho}

SREE L

DMO-4000 .
MOOEM

Hadel 9Ho e 7Y 1EFL FA7E Alojsled 2ol LCD shgt
21 A3 Demodulator Test 182 Test L =2 AR+ A3} "SET'H 2L 7|5
MY R=+s A Push buttond FE2E2A 3ol 51 LEDE 7|50 BAFAdWRES
#FAE7) A He e a8n T35 v RECA wA ey gsiMeE 1
Push buttong 34 o F29 1 oluo LEDE A5 Hrl dutdoz MHAF e
v i e v aat ste ZlsAY WES FE2 AR J-, +, 1, |HE
ALgEt AME O] FIE AL ZE YFANAY Aol MdgAEE 148 Ha)
il "E” keyE T& UF "SET” keyE® FE2E2EXN EFgdt}

A& £° Fo+E vt od
(D "FREQ” keyZE F&rt}.

@ Set R=E AMR-3}7] HElA "SET” keyE FErh
Q H3te FAFRFE YHA I "B keyE FEU.
@ Set =& wWxUQ 7] ¢slA “SET” keyS &t}

(1) z}#& Push buttond] F2Ad

o SET : metoe}l A3 #4718 T2y st AHRED 8 AW Set
2= AL BAE] YsiA =@ LED7F A5 €.
o MODE : Local & Remote R=& e 3l=d A2 ¥ Local =AW+ LOC
LED7} Remote . =Uul REM LED7} HE gt}
o LAMP TEST : Al&E3 YeHddie #4117 389#%e RE LED7F A5 Hu
LCD &= & A2l Software] Ho] Vel o),

HYSL ZADIE 371(38)
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o FREQ : A& 148 AAste Heveloln Al 85U FoL7t BAIEH.
o LEVEL : 4 % #dQ SN ¥ 8 XASH7] $siA ALg-dut.
o0 STATUS : 4A17]12] A el(Alarm®} hardware 3 El)E HEAI3}7] 8iA AHE-E.

o BUFFER : 4=A17]9] Plesiochronous buffer& Alo}s}7] ¢1siA A8-3}e=tl Buffer
size el ¥ A|, Holding® d©lolE}e] W ¥& 12|11 Buffer centerE
BAIBH7] SAsiA AHgE
o RESET LATCHED ALARMS : FAI7|E Clear Al717] ${8iA A€t
o STOP : 2047Test ¥ Channel Test® =& Clearr) 7] 7] $lsiA AL8-dr}.
0 2047 TEST : FAIE 2047 Test H# F4A17]& &714171= DEMODULATOR
2047TestS -3 A1 7] 7] 9 8}A AR EY Error countert= 02. 2 reset™ il
Push button®] Release S &™ 44! ErrorE countd}”] AlZgch.
o CHANNEL TEST : #417] Channel test& 3 A1717] 9JsiA ALgS 3L o] Push
button®] EHA LW FAHE RAEF volgl 3§22 Ry ©AH
% FError®] 7§47} LCD EAJ €T
o STATUS LED : #4710+ 1574¢) IndicatorEe] vl FE402 HEHAL
ole A SEAHE BAE T @Mog FEHALHWE AL
o] 4L HAIFTH FAl71e] A QEXR xF FHA
LED+ Alarm condition® ¥ AI3t7] 8iA A8-3t31  Alarm
A7t AAHGA fed AL AN LEDZF HEHL Ao
"RESET LATCHED ALARM" Push button°] &2 X LED7} A€t}

Q) FAAY Mg

o POWER-UP DISPLAY : Ao} AU7IHAL f F£A17]e) BdHE g gyw A
o] LCD% EAI5 1l Diagnostic testE 43§ 3Hrt.

DMD - XOOOY Unit Type
Ver z.zz PRESS E

o NORMAL OPERATIONAL DISPLAY : o}5 & 7|52 =7l MYEZRA g
Exaol 28nE Zotoe EAT vAANE A fEH0] 43 Plesiochronous
buffer 2] dlolele] & BAIFY,

DMD - ZOOOY Unit type
7%

HYBL HAZ|m HT(39)
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o REMOTE OR LOCAL MODE X4 : LOCAL 2= M¥& 4=a7]9 Auw 7]
< Enable3}3l REMOTE port2 2 E{9] B & E& Disable §t}. LOCALSI A REM-
OTEE && 1 W2 ML "SET” & "MODE’ keyE F21 #HAM7} &7
Reol AR EAAA g ALE "7 TL "t keyE FEF "B keydt
“SET” key& & A A2t}

Mode Comm - Status
Local No - error

LCD® Comm-status & Errort M A& EAJ8}7] 9J8iA] ALL-¥ 31 Error7} &
Zl ¥ x| g¢odA “Noerror'7} TA )

o Remote A ¢¥e] HA] 2 A : Remote port A1 YE S LOCAL E=Yuvt 2 n
AAM HEAL 4 glon o] AYESL tHZ Sub-displayt LOCAL/REMOTE
2= display® HE H&gy,

- Device : Remote T{H}o] 27} Dumb Terminal £+ Computer QXS A FHT},

Baud Rate : Remote port®] baud rateE 1200, 2400, 4800 3 9600 Baud rates:

g Q93

Emulation : Terminal interface®| Typeg A€ 3t} (ADDS Viewpoint DEC VT-

100, etc)

- ADDRESS : Multi-drop address(32 - 2552] g% )

- Remote A& BAAS7] s A= “MODE” keyE FEF “|” keyE ¥}

Device  Baud-rate Emulation Address
Terminal 9600 DEC VT-100 34

Remote A| 2] WHL LOCAL B=o]A 5to] A1 "SET” keyS FET}2 "1

71" keyE AHE3tY HBANE “E” YA Store AT

o &89 Offset F3 EAl % WA : "FREQ” pushbutton & Z:217]2] Offset 2= 3}<=
o} FAFHTE BAIS D HAsh= A"

- A FEFHRFE FolRT] sl E “FREQ” pushbutton® 21 ¥ o] )
of #&4 FREQ LED7} IS8tk 4 F348 WA N7 galse "SET'2
"FREQ" keyE T2 ot S UHANF "E” keyE F2W Ha ¢aisg=s
= M 9= 2.5KHz StepS 2 49.9975MHzo A 90.0025KHz ©] T},

Mod - FREQ DMD - FREQ
69.6625 70.0000

AMBA LA|E 237 (40)
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* o] 7|4 Mod-Freqe $A1Z 42 AT 4o 4X¥ DMD-4000R QPSK <4
Aol wANE FHolth

aneazmuarl BA HQLW Offset FHEE BAAME "1, "1 key
2 xazw €3 o] wo Offset o5 X %417] Version ©] YEhdd
Offsete Hz @Y= +, -2 BA AT

Offset-Freq Modulator
-1239 70MHz

o] 714 Modulatore $A17]0] A X ¥ Hardware?] Center F3%5& &jv|3js A
AT Ao AxE DMD-4000R QPSK FA7ol& A gle FAith
0912 #wWe] Me} 3 EA : “LEVEL" pushbuttont 41719l ¢4 4 A %
SN ME EAE7] fsM AHgE T dFHEe 700 ~ -10dBmolf o] ojeksti
£} _60~-30dBme|th. Eb/Not 3.5~16.0dBo| &7t ¥7AE + Uk

Output Input  Eb/No
off -YY'Y ZZ-Z

1AS WAA 7] dsiME AAE Display part®] ” Input”s] &711

P
)
« L
~ £
o
rqt

Input Level  Limit
-YY - YdBm

“2]d 99l o] LCD7} BHA I o] wol -70~-10dBm Abole] k& Y FHAIRIT

o STATUS A€o Nej @ BA| : $47]9 VarableE& Medta BAE7] H3iA
Al g-§ITh. VariableS & o] 279 2§22 vyo Ao
- Alarms Status
- Hardware Status

1. Alarm Status
2. Hardware Status

MEM ZAPZ|E A7141)
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VARIABLE/MASK

DESCRIPTION

Backward Alarm #1
Backward Alarm #2
Backward Alarm #3
Backward Alarm #4
Loss Terr Clck
Xmit Synthsizer
Xmit Power

Clock Error

Carrier Loss

RAM and ROM Test
Power Supply
Temporature
Multiframe Sync

Frame Sync

L_

Alarms # 1-4 are relevant to IDR units

Only Alarm # 1 is relevant to IBS units

Shows status of received and
transmitted alarms

Monitors Loss of Terrestrial Clock

Monitors MODULATOR Transmit Synthesizer

Monitors MODULATOR Transmit Power

Shows status of the selected Clock

Shows if DEMODULATOR is detecting a
carrier

Results of internal memory tests
Status of the DC power supplies
Status of Multiframe Sync

IBE only - status of Frame Sync

(1¥ 3.7) Alarm Status Variable

DISPLAYED VARIABLES

DESCRIPTION

Carrier/
Loopback

Encoding/
Decoding

Mo-Spctrm/
Dm-Spctrm

User 1/0/
I/0 Type

Dmd-Filter Data Rate
Mod-Filter Data Rate

ESC Chl,2 Attenuation
OHd - Framind  Har fwr
Mod - e

3 -Oscrmbler e
fb or IBS Framing
IBS-Scrawmbler Hardgy
Swp-Delay/
Swp-Bound

Scrambler/
Dscrambler

Status of Carrier
Setting of Loopback

Setting of MODULATOR encoder
Setting of DEMODULATOR decoder

MODULATOR Spectrum (Normal or Inverted)
DEMOD Spectrum (Normal or Inverted)

Status of Terrestrial I/O Port
Type of Terrestrial I/O Port

Shows DEMODULATOR Data Rate Filter rate
(up to 4 rates on DMD-3000)

Shows MODULATOR Data Rate Filter rate
(up to 4 rates on DMD-3000)

Shows ESC Attenuation Settings
(IDR units only)

Oon/off status of MOD & DEMOD Framing

Sweep Delay time in seconds (0 - 299.9)
Sweep Bound in kHz (1 - 42)

Setting of MODULATOR Scrambler
Setting of DEMODULATOR Descrambler

(713 3.8) H/W Status Variable

AMEA UAZ|E 21T42)
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o Alarm status Al 9o Mgl 2@ FA] "STATUS” keyE F29 2719 Status ZF°)
FAIS T olm) "1 2 Alarm status7} UEbATH “t7 U 7 l” keyE FER
1199 Status7t Al&sHA JERGT o] 2tzbe] Alam statust 28 #ol o)A
WA" & ¢om Mask7t "Yes'2 AAH0] J2W jgnore  FE AT

Backward Alarm& 21§ TE AlarmE-& Alam status (pass or fail) ¢t Mask(yes or
no)& Aeg AEe] Rt

Backward Alarm #1
Revd: Yes  Send: Yes

IDR version®l A= 470 9] Backward alarm©] ¥A] €U

Loss Terr Clck Mask
Pass Yes

Loss of Terrestrial Clock Display

Carrier Loss Mask
Pass Yes

Carrier Loss Display

RAM & ROM Test Mask
Pass Yes

RAM and ROM Test Display

Power Supplay  Mask
Pass Yes

Power Supplay Display

Multiframe Sync Mask
Pass Yes

Muitiframe Sync Display

Mask AAZHE WA A "SET” keyE FEF "1 £& 1" KeyE A3}t
0:‘ "YCS”L}‘ ”NO"E. t‘gy_g:;_ IIEII kcy% _\—‘;‘a:q. b | E}-%On E}A]‘{‘-Eﬂ IISETII kcy_:;_:_
YA SetR=E WA YT

HAHEY ZAPIE AT(43)
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o Hardware status Al92} A& ¢ FA] : “STATUS” keyE 293 27§¢] Status 150°]
HAE I olw “2*8 = Hardware status”} VFERGTH o] % #4171} “ |7 keyE F
29 439 statusEo]l ettt oA ad AAE DMD4000R 417l ¢l
= JgAelt.

Carrier Loopback
On Enabled

Modulator Carrier & Loopback Status Display
- Modulator encoder® Demodulator decoder® A 3tE H 22 Absolute encoding/
decoding FF testAlo] AME-€ T}

Encoding Decoding
Differn Differn

Encoding/Decoding Display
- QPSK HEZE g P, Q Ade FAHE M RS F Close Networkol A&
“Normal”2 Open Networkol| A} “Inverted”2 A& Fhr}.

Mo-Spctrm  Dm-Spctrm
Normal Normal

MODULATOR/DEMODULATOR ~HE# display

- User Terrestrial Data Interface®] FAY HEHE HodF= Aow BB (User [JO)

< Interface®] A8 RE HAFEA)L LEZRE(I/O Type)S User Terrestrial
Data Interface2] ¥ 4]-& R Fri,

User /O  IfO Type
Enable Gf703/T2

- MODULATOR % DEMODULATORS®] Data Rate Filter®] 2|8 B oo},

xgdﬁgilm Data Rate (DMD-4000R A1 7)ol & glE $49)

Dmd-Filter Data Rate (BS< order code©] i1 IDRS A ]~ EE8 2
ES(IDR-1) 6,408 el = A )

HYSL TAPIE HT49)



XMojoi A M5S0k, 19931 ATE A

_IDR M¥I A9 £AIVE thee] 271A Status7t 2788 $41% ESC A Test

Level Point(TLP) A& (-5~+10dBm)oll &3 AR 2 A AFEH.

ESC Channel 2 TLP

ESC Channel 1 TLP
RX: -5dBm

RX : -5dBm

- IDR3} IBS Mul2e] F417]1E th&e] 2714 Status7} Framing-‘?‘* Aol st A

¥ A 9t} Display® o] 9% 2 E L Framing AHEHF& BAISHL 2EF F s
Hardwareol] ©3iA XA E AARADE BAIRG

Mod-framing  Hardware Dmd-framing Hardware
Disable(IDR) off Enable(IDR) off

- Sweep delay: Carrier loss3-] Sweep boundary gtoll ©3iA x4 ¥ Sweep F I
ol9lol M, Sweepst Az MHEEY] Hel thrlste AZteld HHAE 012

o] A 29993 0|t % Sweep boundary: FA1719] AF Acquisiion HHE A3}
= Zoly o] GO CamierFiso 4,5 FuSUlE 1KHz9| A 22 1KHzol A

42KHz7 A AAE 4+ Ut

Swp-Delay Swp-Bound
0.5Sec 42KHz

- CCITT V.35 Descrambler®] AEjE HojFEoh

V35-Dscramblr Hardwr
Enable On

- IBS A{¥}A¢] Scrambler AE|E HoFEr)

IBS Scrambler Hardwr
Disable V.35

HHEL HAPPIE HAF4Y)
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o Plesiochronous Buffer 8 %< A& % HA] : Buffere] W28 HAISIE %Full
otzfjoll e} k2 ¥l Holding® dlolele] kg <jn)sic},

% Full Press “C”
50 To center

o Buffere] A #&& HAAIN AHME ” SET” keyE FEF "1 Y "|” key
£ =8A Hd3te FoE nEFE "B key$} “SET” ketE& E8|A WA A7it}

Clock Kbits Msec
bypass 256 42

- Clock source= External Reference(Ext Ref), Transmit (Xmit) =+ Bypass@ 4474 g
T o™ Buffere 8, 16, 32, 64, 128 E=& 256Kbits®] Ho]E}E Hold 358 4%
g & QU3 nsec] displayi= 2F oz MHAWL,

- Buffer= "BUFFER"$} "C" keyE 822X Bufferol A M el g Buffer size®] =
o2 Z7|3+g BRrt 1o, Buffer size7t 903 7|85 Buffert) o] U)o
e MEE HOlEHE 4 5 AEE Clear U}

- 7#A17] 18 22| Read Data Input Line(RD)ZH-E 42l ©o]El= Bufferol A |

43t Capacity®] Wlo] Euw]7}2] Bufferiol Hold7} %31 71 o]Ato] ¥® Buffer Hro.

2 A" AU dolElRE EHA77] Az

T4 &3t A = Buffers Halffull 4812 989t} 9+ Local#} Remote

clockZtoll 7itk@ xpol7t A THA Buffers Overflowt} Underflow”} 50| Buffer

Slip FEi7FH 3 4lo] YA FA Y. ojwo] BUFFER SLIP LEDE HM o2 A

% 53 Bufferes 2 2 2 Buffer size %22 Reset T},

(3) 2171 715 A1¥ Pushbutton

o STOP

- ©| Pushbutton& 2047test X Channel test 2= & ZX|A|ZUn) ALL3l Z24) LED
7 AeEHASYE B4 SRR =EFojgte RS BAIFU

o 2047 TEST

- FAlE 204Ttest W} FAVIE FI)ATIE 2047estE 53 A7) 7] A AR
T Error counter= 022 Reset¥] 1l “2047 test” push button©] Release ¥|]-&1j
TAE Error&€ AlF37] AR 281 Counters -1 gkol 999.999¢) Tt

W 7K A4t 1 o] F o+ Hold 3}

HYSL ZAPPIE H37(46)
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2047 TEST ERROR CNT
XXX XXX

o CHANNEL TEST:DEMOULATOR Channel test® 83l7] $8iA AM&-=w Error
countert> 0©.2 Reset ©t}. 712)il o] Pushbutton®] Release®H A€ ErrorEE A
s17] ARgth, LCDAlE FAEE 2R g% dolg a§ozRE UHE Emorgd] A
A7 FAHAA BAEh 2PN FATE F£AL ALIHEA o] RLETH F
Aol 8ol Walg FA LWzt dHoletg: FA o

CHAN TEST ERROR CNT
XXX XXX

- Error counters 999.999¢] =& & w7 x] A& Adtn 2 o]Fd& Hold .

AYSL ZAZIm AF47)
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1| 2 41 (NORMAL)
i MODULATOR 5 IF ot
! i
‘ 3 12 (-20 d8)
! T T 4[
9
} - J7 (REMOTE)
i5 i 12 E PR 16 (ALARMS)

f 1 r 3
| i |
| | I :
l FRONT h [—1 r USER
| paNEL | +— | TERR. USER 1/0
| [ ENCOOER/DECODER/M{ CROPROCESSOR | | DATA |
bl BOARD (COOEC) - L INTERFACE |
AT J3 J1
| \ |
i I |
!
‘ T T T A |
7 i T
e 31
——— u8 6 i — 10R/18S
| | | BUFFER
| L | OPTIONS |——— J5 (BUFFER CLK IN)
I |
| — !
I |
——t— 3 b
{ L
’ J2 J3 (LOOPBACK)
1 1
1 DEMODULATOR | IF IN
|
| 43— J4 (NORMAL)
P i
‘ { —
|
|
| I
s
f——y-5 POWER
—i+15 SUPPLY
_—1s
1 L -
L 115/230 VAC
;
—

(1¥ 3.9) DMD-4000R Block Diagram

HYSY HAP|IE ¢i71(48)



Mool P4A M50%, 199310 2 A

ore-053 0L ¢

wesdelq yoold AfxrpL (OI'¢ BT)

1AdIA0 083

4300234
IWIAN3Y3I4a

viva on
HINOLSND
r w3dding YILL-3Q HO1IMS
SNON wanvea3a K] s y318vY0S3d 36030
-OHHD0S131d Hai HO S8l WILN T
viva
HOLIMS o
Nt
3YNLONNGIA ndo ETRTE
, 31vd Ve NYWIVH
4300030 HOLIMS
=TT 3w HOLIMS
JIvH T 30092 1037138
YEHO L w3LUM ONV 104N
AHIA0D3Y
OO0
AHIAODIM
viva

HOLVHINID
SISATVNY
SHNLVNOIS

1NdNt
El
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9. H/W 7%
MmA 8

o Demedulator Boardv QUtHIUZ RE|Q IF 70MHzE Wol oA HE| Y3 5 4
2 IF 280MHzZ Fo ST YR FE5] @ ol5A9 slzz ¥ulo) A, 1
T " AZeE §2 Uyol Al JNE EEHY o] NiZo Exyyg. 1 g
LE Y i FF =™ CODEC Board’d 9] Decoding® 22 % 7o a3t @t

o User Terrestrial Interface Boardv &-8%}9] O @l o]E}, Clock 18]35 TTL level’}
ol Al Handshaking A 3 & W@ 3o}

o IDR/IBS Framing Unit Board® I"¥AFA ol #¥E F#AulolE}l Formato]® IBS
Board= Plesiochronous Buffer’} ¥3t5o] 1t}

2 $A4
At o) A28 DMD-4000R & A 5o QA &L Optiony
(3) FA g

o FAZ] FATY J4o) 10m¢ UQEHUE RES IF T0MHzE YIFA7Y s
Carrier 942+ 50-180MHzo| o},

o 2% #HAEE 715 EL Demodulator Boardol Al 43} 5] 11 Baseband 7|5 S&
CODEC Boardol A} 4=3j ®it},

4 FAAE 2 Hed 310 F=x)

o 10m¢ <AEHVYZ REIQ IF 70MHz & FA7] 99 4o Q¥ 1 As:
200MHz Cut off 54§ 2t Low pass filterLPF)E 334 ¥y Ay gJaass
Filterst 25718 #X% IF 280MHzZ S0t A& A]7]7] 918 320-470MHz Sweeping
synthesizer®] ¥ 3% Mix H i ©A| Filter ¥ F%7]8 AXXE 2way spliter® 2 AT},

o H2 “Holxl AZ+= 2789 Balanced mixero] 2zt FHE I EF 90X Hybrid
phase splitter= 2*H A Synthesizer 228 #8lA 27§¢] Balanced mixer2] Local oscillator
A el g g

HYSA HAZIm H7(50)
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o MixerE9 2709 Quadraturesl'd &3 & LPFE A {31 Video TE71& TN
zZg t}& 6bit A/D M7 siA A3} H3 o] JAEstE 6bit P, Q VIS
& CODEC BoardZ (& d4H.

o °olE 6bit NEEL A4 Fo 3 FHE L7] 934 CODEC Board 3ol
1E kalman HEjo] o3iAH AHeiHed 1 Fos FRE vfo]ZARZ T A 2 sjA
182t}

o Viterbi Decoder®ll %+ Forward Error Correction 3 2+ A€ bitEZE oA Error
& FAs

o IDREEAAN F3H 131015} Z &S Descrambler®} Differential decoder”}
Scrambler®} Differential encoder?] g %2 ¢lol+ IDR Framing/Deframing EE°| T3
7 9# doletiFE AAE Y Baseband Al Z oA IDR Overhead BEE F&38H1L
o] A1% t=Overhead framing 4137} $|X]3l= IDR SynchronizerE& F3siA g}

o Backward AlamE & wlo] A2 Z2AXME FA3L AlaimE ¥ ADPCM &4A1%
£ Serial data stream© 2 ¥ ¥™ ESC QlE|#o]X Board2 H&EHT

o Baseband A3 Dejittering FIFO Buffer2 #4513 ©lo|El+ Plesiochronous
bufferell 3} @,

o Plesiochronous buffers= Doppler &3 U Reference’} drift & RS B 337 9
sl M 2 FE Ho 64kbite] &FF Clock YA AHE 2ka gl

wo >0

Y8 Al HTF(51)
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FREQUENCY TUNING:

Range 50 to 180 MHz
Resolution 2.5, 22.5 or 25 kHz
DATA RATES: 48 kbits/s to 10.000 Mbits/s

(field changeable)

RECEIVER INPUT:

Impedance 75 Ohms
Connector BNC - A or B input selectable
Return Loss -20 dB minimum
Sensitivity -45 dBm + 15 dB
Spectrum Intelsat IESS-308/309 compatible
Modulation QPSK
Max. Aggregate Power -10 dBm
ACQUISITION:
Offset Freq Range + 42 kHz programmable in 1 kHz steps down to + 10 kHz
Min. Es/No Threshold 1dB
90% probability of < 2 Sec for data rate > 512 kbits/s
lock time < 10 Sec for data rate < 512 kbits/s
Bit Timing + 100 ppm (parts per million)
DECODER:
Type IESS-308/309 compatble, Viterbi
Rate 1/2 and 3/4 rate
Constraint Length K=7

GUARANTEED BER PERFORMANCE:

E/N, UNCODED  1/2 RATE 3/4 RATE
4.2 7.5E-3 1.0E-3
4.7 5.0E-3 1.0E-4
5.3 3.0E-3 1.0E-3
6.1 1.5E-3 1.0E6
7.2 3.0E-4 1.0E-8
8.3 5.0E-5 1.0E-7
8.8 2.0E-5 1.0E-8
DESCRAMBLER: CCITT V.35

(Table 3.2) DMD - 4000R A1 #| ¢

AYSY HAPPIE 62752
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4. SCPC 4~4171(1100-PCDR)

SCPC(Single Channel Per Carrier) #4l71€ 1EH 2029 FM Hz AMYoled +
Asta HaEd & den 48 #HE FisE S0-90MHzolth FAVIY Fag wEE
I0KHz 289102 A7 HA®RS Thumb wheel X2 2202 Ag rlo]AR T2
MAjo] olsiA 48 =™ Carrier indicator LED7} 7t A Y= Carrier”} FAHA e
e oustn gurAA @1 A&Hez HEH deWole AYALE Carrer
7} pAE I doheE RE YR

901 S Processing® De-emphasis® H#¥ 4 & 2:13 3:1 Expander dzz FA44
i1 De-cmphasist 25 #sec 2¥ 22 004 75 usecF A A A4y 4 .

7}.

1
2)
3)
4)

5)
6)

7
.
1}
2)
3)
4)
5)

6)
7

84z

AY 2995 Ao

12 ©abol 1om¢é StElUE FEIQ IF 7T0MHzE 98 Alth

22A17] AHWY Thumb wheel 21 A& AHE3l) 70MHzol F=A1ZITh

Carrier LED7} A4 & 02 HE53 Tuning LED7F A&H 02 7heHdN He
&) 7} 2] MUTE Control-2 ZA g},

Ak Y2 Audio o5& ZAFH.

Aoy ¥ul A E AMEAA did Fd S/ HA), De-emphasis (0, 25, 50, 75

wr z%to @) 121 Companding(2:1 £E 3:1) B1YE 93T

Ao RES ASY WE AAERYEH(GKHz EE T5KH)E HE Rt

Z}% Indicator R Aol 7%

Audio level : Audio %€ 4~18dBm7tA] 2HE & Yo

Mute level : Z=3+4 % ZA] Carrier LED$} Tuning LEDE& HHA A%
Monitor Direct/Expand : E22 A2 AudioZH & 3F ZUHE BWAY
9]® Audio AZEAAE HWT

Carrier : ZHEAE]E AL Carrer loss 8 Sulsla A&Hog JFHUL
e AAHOZ Camier/t FAHIL USE EARG

Tuning : AEF WA (AFC) 2 EA7

Frequency : 10KHz Ao 2 Fo4+§ A=

Audio Expander : £814 &t 31, 1A AA KEWole 212 Audio
Expander7t A&} €t}

HYEL HAPIE 2753
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8) De-emphasis : 27§2] pushbution®] %Z3}o 3 De-emphasis& A &} 31t}
Left switch in, right out = 25 u sec
Right swithc in, left out = SO & sec
Both switches in = 75 usec
Both switches out = Ousec

9) Audio Cutoff Filter : 5212 1 SKHz B2 X %S ol 7.5KHz7H A
1= R3h=3

10) Bandwidth =% ALME Pud, w2id A FLujol oo A

o j .

. N o
'l |]1 !'[M”""ﬁl-,
e

(¥ 3.11) 1100-PCDR SCPC +=417] A= 5

HYSY HAPIE odp(59)
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uresderq yoold v L OdOS (@i'e

PANVI LNOHA

b OSSHOOUAOND I OOAINAS

HAUNYdXE
g/

qAAIHd
ANTIT

WAL d7
EA1 R IR

HIATHA
ANTY

BaT)

adLr &
EATh

LiaNI
HAMOJ dWTHd
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5. FM/FDM $%17](R70 - MF4)

R70-MF4 =417]= FM/FDM(Frequency Division Multiplex) % AM/Pulse A5 & 2=A]
g = glern IFol5, AGC 22|1 4709 IF WEIE Mg & Y& 750 g5
of ith £¢ AM, FM 2 g1 Mg e &g Bea7)7] 8 S 3714 IF
Uy #8do] o] gt}

0 70MHz prefilter &3 : 40MHz IF |9 =

o 70MHz post-filter 23 : 1.25 - 36 MHz IF 9UE 9=
o 160MHz prefilter 28t

7h 28R g Wy

(1) RemotefLocal Ao

R70-MF4 42171 “Local/Remote” B 29 3= ¢121} Local/Remote =l (L
£ "R”)E Display®dlol] ¥ A U,

(2) Audio Control

o ZH#HL =& Jack ¥ AMF} FM 2L Mg 4 Y= 2937} FA17]
Aol d2/sje] glom BFOZAM 09N 10mw7tx] S2e 2w = o

© AM/FM Video Gain : 10¥ 3| H¥ % Y& Potentio meter’} A7 ' Hhoj
250l glen olF &o| A7) HA J9g} JiooA 2T,

(3) AzHH FA
Keypad®] 2 8% A% #¥oMNe Uy 23 o4 Bargraph2 JEWD AGC
FEUdW A5 AL Bargraphe] HEE Hol2A EAIST. T MGC Fedu e

Bargrapho] 17§¢] REqh HEHM o] HEH RES Manual gain® A "MGC"&} il
FAE F23 dAAIE £A7E YHBNF7} -10dBANAM FH A < T84 EH 2 "o,

(4) Tuning A A]7] B A]

Tuning indicatoroll = 57§12 FAIH-Eo] glom o] FAl7je 4alge
TAZL % AN drhg HolHYeAE vedg. (Y 3133 %)

HYSU 2ZAI7I1EZ 217 (56)
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70 MHz

70-X/4

70-X/2

X

IF FILTER
PASSBAND
{F BANDWIDTH =

|

/
ANEM AR AFET)

TUNING INDICATOR

(¥ 3.13) Tuning Indicator Display
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(5) Restart/Preset

Restart 291X & 20 $A8t2 Qe wehvelo] J8e o3 $OU Proset
2928 2w vlela2X 2N RAME 93] Clar AAM 4% Bauese
ThAl A ok ek,

(6) Keypad =29

o TUNER, FREQ, “1*, " | "= A}43tA g+t}.

(1I0m¢ <telE FE IF 70MHz% A2 2 Tuner B F34E 224 7]0) 4]
AAe Wart Qo)

AGC/MGC : AGC £+ MGCE MY3les BEF 29%

TEU : Threshold infout 2=2]X]

DEMPH : De-emphasis infout 2~9| 3]

o IF BW : IF i & Md (1, 5, 20, 30MHz £ Bypass)

o CLR : Error A A

o TEST : s=417] Test

o

Q

Q

(7) Tuning Indicator O set

A7l MHW “Tuning Indicator 0 set’ FA1Zu}d J0MHzo| Al Tuning
Indicator7} Y2 Q5 E ZH37] el 208 AAY & Qe Potentiometer©] T},

HYSL A& HA7(58)
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BRE 1RL WAIUNS vIN-0Ld (1€ BT)

'SBUN{ 1P} U4BALBIBU *S0U4dZ | e 0} ysnlpp

paijlda|9s pue Aaowauw vy (NMOGQ) 319s94d 03 ADALAPMIADS

Sun|Ley Jauny 03 puv (gn) 40ssasoadosdti ayjy AN [ - 60
a0%e4adg s}4d |y 14B71S94 03 Ydo3ims Auejuawoy STOYINOD NIVY WY

WIVIV AYVWWNS

1OEDLPHL ¢
AP/VING LINDHTD
NO/ 110 ¥3M0d

HI1IMS 13S3dd/1avISTd

ONV W1 IN3IUNIJION]

MU L tsuyn 009

Aoel sauars | 4/
010NV WV/W 1
Q1133135 HOTIMS

(3118y) 153} weIsAg
INO/NT 3tupn uotsusyxj pLoysadyy
1N0/NT stseydwa-ag

Yipimpueg 41 32913G

(sdeis gp €) NMOG/dN uten dalg
penuel 40 90y Iapol [0431U0) uLen 32395
NMOG/dn Adusnbauy daig

az1g dayg Aousanbauy 30819

Aouspbau 4 30918¢
Jauny 123(ag

T0Y1INOD QvdAIX

AOLVITANT ONINNL OGNV
AV1dSIQ HdAVE9 dave
HLONFALS TYNSIS

P

WA vaw-0LY [ - BN

sobessap u0ua3 pue sjdwouy J409vaed)

BP0y I0W3Y 4O | IO
1NO/NT uotsusixy proysadyj
1NO/NT stseydwa-3aQ
3pojy uLeg
uiptmpueg J93 L4 4]
{9197 [eubig
Kouanbau 4

pueg sAe|dstiq

AVI4SIQ I9VSSIW/SNLVLS AOT0ITLINW
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6. Multiplex(DTL 7300)

DTL 7300 Al=®& CCITT ¥iol wakA 12 ~ 2540 KHztHe 1 ~ 612 FDM
(Frequency Division Multiplex) {92 FAE AR Al2®ojn] 2ym o] 12709 Slot
o] 2tz} 1709 Plugin -8 2t51 13tH A Slotoll = Optional synchronization U4 E,
1% Pilot AMEolE} & 48 ~ 24 VDC HE7I7 AXE & Jovt A AgdT
Aol w3z A= Option ©|th.
oAl MAH Ue AMd BRPL EYHez ZaPsol Q1 VF XMT(Voice
Frequency $A1)9} M lead signalingg& 223t HF (High Frequency)Al &2 ujiti E3h
HF RCV(High Frequency A1) 21Z& VF RCV(Voice Frequency 441)9} E lead signaling
o8 HEAZIG

1-12 Slot 13

adi zh g 2ol ¥9d EolAeke Shelf tEFtd] qd 2 2FH #HIF
st Abgko] ZiziE e QUth.

7t F8 FAAFE
(1) Shelf/Backplane
2}2} o) Shelf &2 137 SiotE3 QZATGXE Zt1 §l& Backplane2 ¥ 33t Q)
o VF, Signaling, HF, Synchronization, Alarm, Power$®} Ground& &%-olA dAF #
URE =Holoh

(2) Combiner

Combiner boardv= 4413 44l Baseband?}e] EAE HF #E¥E Helgsta X

ANEA UAZIE o1 (61)
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61914 24031 A}-83t= DTL 7300 Al~¥& 2709] Hybrid 7t=($AE 2 4l
€)7t € Combiner board?} AXHo] Qi 240xde] dE HALole 418 HF
CombinerE 3 1RU Hybrid #Wdoj4Ee] 2 418 HF Euj715E 9% Hybrid
Yol A& 2] & A23}1 Combiner boardt AHE3}A] @t AmAAie] A% DTL
7300 multiplexer= 12shelf X 12349, & 144x)'do] HxH o} lon $ARRELS 4|5
of AA o

(3) Hybrid card

61914 240x1'd-& AL83= DTL7300 AlA¥E $A7 FASFZ 17)9]
Hybrid7} AH& =™ Hybrid 7t=x 242 60a1'@7bA1 9] 470 ¢] HF multiplex ©x}9} H &g
7 A =7 1709] HF 92k 72204670 shelf)7h A 488 5 UAEE $A4AY 45
AUt

(4) Hybrid ¥4

240xd ©]4E& AMHE-3he DTL7300 A|2¥S B4 HF 9HY, HARH, 13g
i Combining/SplittingS- ¢1%+ 1 Ru Hybrid #'d o] &2 & AM88 1 Hybrid Hde 2}
2} 60319 7kA] 10789} HF Multiplex @219k H&8 4= Qi)

[ o s i K

DTL7300 Multiplex A|=¥19] 2'd 8% AHE S Shelf AMEa] Fof whatx
AdH el JRFHo2E 1270 Ad shelft WA YdAAATE A2H) 67)
Shelf 7} A1 Hybrid7} §lol= Al2=®el 34 & 4 it} Combiner Board®] Hybrid7} A
o] Qe Alx"ole 2407 AGAE ALRE 4 Ut

() ¥z

(28 3160 AdEPoA Fase 271A] Fxpo] Wzr|&o] thajr] dush
Aoltt. Z+ sid 29L& 04KHz VF (%)L $42438 032 HF Baseband 4KHz
slot( %)% 28 H43}i HF RCV baseband’} Vel 5 U3 4KHz slotS M =3}
W A2 0-4KHz VFAUZ7F Bxdth visg yog sld Ao M lead states
P& 38254z X% XMT HFRlel Yelyil HF RCV AolAe] A4 3w 3825Hz &
2 ald RydolA EZE T E lead state MY Jehdt}

HYSY ZAPZIE A47(62)
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(7T 0] HX ¥ DIL700A LT ol & $A%7F Adsle} 1A @oh)
(@) %=

#% 23S Combinere] HF RCV Y3 A e Transformero]™ o] 2§t A
o AWMz YN PAVE A9 £ JA Hol AU Lowpass BE M= &
gas Zu4g AAY 4 0o Hybrd7d ALESA] e A9 "UEHY 23
Hybrid 7}=9] Q8o s Ho 67 shelf7bAl 2d @A, Hybrid 7h=71 AHESE =
Heolo ZAGFE 2zt Huf 57 shelf BE AT 22l 1749 HFES HUY 6
N shelfE74A B&ZAIH & Udt

(3) AMz=" Ty

by BRe W ) REAM 8% £ U o E&HeRe sy
o) Myl 2T Master2 A MeHn ¢ e Slave2A MY @G, 3825Hz Out-of-
band signaling £ Master7} busy FElE& EAIY © ALE-3}il SlavefFHUEE F7] Pilot
Al Z R Al ALG-ghet

(4) A% Alarm
DTL7300 Multiplex shelf W<} plug-in FUEEL Almm £ 21 i 2&E
Alamm %35 Mz ZAMdo U B4AA FREE=3FNAM Alarm leadE  open

circuito] i1, 3 EE 2 olAY fFUEAM Alarmo] @AEH 20V DC Aol
Alarm stateol] VFERETH

HYBL A= AF(63)



Muajod 24 X50E, 1993 iiE TA]

UPPER SIDEBAND
18T

PRIMARY MODULATION
VF INPUT CARRIER STEP
0 kHz 4,896
MHz
4.896 >
MHz
4.900
4 kHz MHz

(2% 3.16) DTL7300 Multiplex

CHANNEL
SELECTION
CARRIERS

4

4.892 MHz
4.888 MHz
4.884 MH2z

4.840 MHz
4.960 MHz
5.186 MHz
4.584 MHz
4.348 MHz
5.464 MHz
5.700 MHz
5.712 MHz
5.948 MMz
5.960 MHz
6.196 MHz
6.208 MHz
6.444 MHz
6.456 MHz
6.692 MHz
6.704 MHz
6.940 MKz
6.952 MHz
7.188 MH2z
7.200 MHz

7.436 MHz

N N N N N N N N N N

b

X1
X2

GRP A

SG1

SG2

SG3

SG4

SGS

5G6

SG7

SG8

SG9

SG10

A A A A A A A AN A A

4 kHz
8 kHz
12 kHz
60 kHz

60 kMHz

300 kHz

312 kHz

552 kHz

564 kHz

804 kHz
812 kHz
1052 kHz
1060 kHz
1300 kHz
1308 kHz
1548 kHz
1556 kHz
1796 kHz
1804 kHz
2044 kHz
2052 kHz
2292 kHz
2300 kHz

2540 kMz

e

4.904
4.908
4912
4.956

N NN

AMEA ZAIZIE AT(64)
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(5) VF$} Signaling

X E VF$ Signaling Backplane P1, P2, P30l H&Ad 4= glon xdig= 24
pin  male FYEI7t AL ET 7] P1& VF RCV &YEL, p2& VF XMT 24
283 P3v= EM Signaling Z9eleltt, 22l MY Slot7te] Pin ALBAE Thex
ragsy

E Shelf Pl: VF RCV P2: VF XMT P3
Channel Slot R1, T1 R, T M E
Position (Ring, Tip) (Ring, Tip)
1 1, 13 1, 13 1 13
2 2, 14 2, 14 2 14
3 3, 15 3, 15 3 15
4 4, 16 4, 16 4 16
5 5, 17 5, 17 5 17
6 6, 18 6, 18 6 18
7 7, 19 7, 19 7 19
8 8, 20 8, 20 8 20
9 9, 21 9, 21 9 21
i 10 10, 22 ‘ 10, 22 10 22
! 11 11, 23 11, 23 11 23
12 ' 12, 24 12, 24 12 24

Table(3.3) 22 Slot 7t¢] Pin H& w7

HYSY ZAIZIE 171(66)
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wesdeld fule 3% YeoI1g JH XMW 00€LTLA (8T'€ RT)

wgp ¢°9e- 8ir
wgp 0'se- 61Lf
wgp 0°gl- ‘0cr
wgp S'vi- kel

gpo = ¢S'€S'2S’LS "HNIDAIYE
‘SWHO G2 1V SINIWIHNSVIW 1TV

S13A37 TVNINWON

o

T

wyo fw |
4d1
_,\_,_oﬁ: Tl wm — 2S |¥ 1S "MW vz
21
.
wyo .ﬁw
_ 4d1
100 Yoer ! 3t ﬁn_ €s T| vs A|_~I_z vee
€L ‘

SIATIHS 114 TvNOLLIaayv

GNY SNOILVNINYIL Ol
e

HINIGWOD

-l_ (teuotjdo)
ir IH
gir air| " LN
ONAS
(Zh-1)
W3aoW
SiP
4 " 110
" Lar, yir wm N
Y ]
473HS 11a

IMEL AAZIE H1(67)
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(6) HF F+A1F

HF RCV Z9E} 1163 J17& ZE Slote] HF SAIG] Ay AAsta o] A$q
752529 M2d 2o AFAIFI7] YsiA 7528 BNC Elndo] Algdrh. =3
B4 Capacitancex> Table 3.40lA HE Ad mglel Ao oty 7528 Eujdy
A ALEEY (28 318, 3.19 FX)

065-1857
NUMBER 065-2307
OF 065-2381 TERMINATION 065-2795 TERMINATION
SHELVES CHANNEL MODEMS PART NUMBER CHANNEL MODEMS PART NUMBER
1 75 ohm // 390 pf 091-7871-07 75 ohm // 560 pf 091-7871-06
2 75 ohm // 270 pf 091-7871-08 75 ohm // 390 pf 091-7871-07
3 75 ohm // 120 pf 091-7871-09 75 ohm // 270 pf 091-7871-08
4 75 ohm 287-0085-01 75 ohm // 120 pf 091-7871-09
5 75 ohm 287-0085-01 75 ohm 287-0085-01
6 75 ohm | 287-0085-01 75 ohm 287-0085-01

(Table 3.4) Ad 25324
(7) HEF g
XMT HF®} RCV HF Y%+ Combiner BoardolA HWE{¥ 31 XMT HF 2.54MHz
Lowpass WE|:= Cl11 ~ C173% L4 ~ Léol &M =311 RCV HF 2.54MHz Lowpass
eI C2 ~ C73 L1 ~ L39) gsalla] 3},
(8) HF @ AM¢j
S13} S2= HE3td HF RCV W& S33 S4v H3JtE HF XMT e Mes)y)

flahAl ALEEM o] REE 025dB HA 22 00lA] 33.75dB7Al AHE =4+ Ue 7
H717r A= k(2 3.18 F=x)

HYFL LAZIE H7(68)
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e

(9) HF 92 A
T29} T3 Baseband RCV ¢ XMT HFG& BEA| Fle g dA v A Transformer
o1 J19¢t 120& StElUel AXMEHE 75 & BNC T8 oth(2¥ 318 A=)
(10) HF A A4y

(719 3190 ©Y shelf(127] Ad) HF 2294 E A9 Ro= 1209A F4
HE XMT @2 sjdw -15dBmol™ 11904 HF RCV #¥& #dg -35dBmo|tt.

J18 COMBINER J21

@ [GL1©]s14

415@’ J19 J20 .

HF RCVHF XMT '“5
J17 (FROM RADIO) (TO RADIO) \
TERMINATION

TERMINATION . (90 ohm)

(1Y 3.19) Shelf ¥

(1) HY 29 Carrier F3h4 2R Y

R4
CcR24 MLEAD
CRI8 E ALM
CXANULL
m
o]

Rz | [ xmrov
2l 1STCXA FREQ 18 St
i [9] T wiean [T Fuse

1P1 |3 Mool
b3 T:ro—e—ﬁ' RCV SIG Gps FEEFREQ il 2ND CXRFREQ.
P4 ::1‘“" ADJ olBs 1sToxR e B fg’NNEALL\;'L“G {y
_s_|§_"| GND MONITOR R17
T [B]Rcvse 182 S1
LVL ADY a8l
o B = S LRG|
TB4
Dmo ELVL 1 2345 6780910
of Urcvivt 0100011100

CR21 ELEAD J’J

(12 320) ATA T A A AP FAHE (0652795 FA) WA

AYEY HAPZIE A7H69)
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A 2dE ST 2929 AXo] bty sld Mo AHEo|AM Baseband £34 , CXR
(A 2=¥)F 7}, 3825KHz Signaling F7}4 2 1KHz Test® 3148 28 4 o}

A A 2} H] i
Extender 7}= & A} 881 shelf <t ol Loop 2E 2 3} 7] 98}l A] loopback extend
LA 29e arq) -er 7= 8 S13} S29] A %) 511 TB29)
StrapE ABZ ol ¥
F o S EE M RI18E A 8 A
2

4896000+ 1Hz7} & & 5] +=X] TP59l A
=3

TB2E ¥ 9 A2 o]l F

(12) Ald =] gy =A

& A A 2} H] il
1 20dB loopback 7+ & ¢ 8 A $39} S48
=3
5 1KHz, -16dBm, 6002 & H| 2EE-& x
dr o] VF XMTell AHg]
3 FSVE TP13} TP20l &2 FSVE 752 & Bridging =& A A
4 FSVE Test3}= #ll'd 2] HF Test& =3}
Fol 2
5 -1501+0.1dBme ZtEE 292 g o) %732 2 XMT TestE o8
VF XMT POTE % #
6 | Jackfieldit 'd Edof 9l Y3 | MLead LEDV} M5
strapping ©. 2 M Lead(XMT Signaling)
O, o)l =
= K™
7 | FSVE HF Signaling 3}4=0j 52 A]7] | -35.0+1dBmo] 'd © ¥ XMT Signaling
11 -35.0% 1dBmo] §x] 8ol PotE =%
8 E Lead LED?} H 55 =4 #9)

HYSY AP A7 (70)
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k

& &S 2 ¥

Loopback 7+ 4} 7] S39} S4& = 3 A E Lead LED7} A%
27dB7} H 2 & =3

10 | Loopback 74 7] S39} S48 A 8 A E Lead LED7} 2%
33dB7 & 2A

* ESV : Frequency Selective Voltmeter
(13) Carrier '#37]

Ay 2ele 270 Carrier 248 Abgstedl AUA Carrier T 7|AM e A
M HFAMZ7] @ B FARZ7| M BAHE 4896KHzS FHFE UEL F
Al Carrier A7 E FHA $AHz7] 2 AAUA FARZAN FAHE 4
KHz 7v71¢] 4348 ~ 7436KHze Z2a1d ¥ 4 e FAFE U
* DTL7300 #'d & FAANA AbHo]l ZAHA7] G HAdAY =3
mEk Ag A9stue AT

flo
Am

1ol A] 634¢] A AdE 4A3l= Basebandt= HF RCV 38 FE7|2 {IgH1
ko] TestE BlEle 7523014 -35.5dBmolth. HF RCV 98 F&7]= HF RCV 4%
33 Z2EZA7A OE fY EYEE R 2YAU AUA £ ExVle =
1 1og 4 glE THA Carder 34 2014 S£3 o] £ 4896 ~ 4900KHz
s3¢) ~ ¥} Bandpass HEjo] T},

o] WEjE Y3tE 4KHz baseband MG MEstn ysAe AAALY. FHA
Al M z7)E o] @ Sideband £7HFW4E 0 ~ 4KHz VF range2 8 HMEA7]AL o]
VF 4%+ Highpass %718 $814 $%5 1 Signaling bandpass YE & Highpass”|'s
o ZEA 7 Re FH4E FEA YN 34KHz lowpass BEE o] AMdy x3td
3825Hz SignalingE 2 AAAI7| 1 Yste Ad NAFTE FAANG.

VF RCV ZZ7]2 VF RCV #d& ZA3lil Coupling Transformert AMd =299
Active 228} 213 VF RCVeE 28 A1t} SingnalingE & Signaling bandpass ¥& ¢
2 vte] e} T o] WElE 3825Hz €% Mestil VF= AMASH E Lead BlolE Al
o] &}i= Signalingg X1 7]e Bt}

olft

Ky e

HAEA ZAPZ|E A7)
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F Lead= E Lead ¥2|o]7} Close AEl A& F A FHc},

CHANNEL MODEM

HIGH PASS

VE XMT HF xM71
LIMITER LOW PASS 157 2ND Oureyt
AMPLIFICA FILTER MONULATOR XTAL BP MODULATOR  AMPUFIER
- Weflem ’—- N
e - —{ 14 - ] E—
OO OVMS . KH2
COUPLING
THANSFORMER - SR '
MIEAD —— ; M LEAD 1
SIGNAL ING SWITTH
Q— I — ALARM
3825 H:
PROGAAMMARLE CARRIER FREOUENCY GENERATORS VOLIAGE —
REGULATORS
ON
a H U 0] [0
A1y o 19] {0
1234567889010
SIGNALING ,
DETECTOR 3025t 10 POSITION
1 SYNC 5
FllAD) - -]~ ﬁ[] UIP SWIICH
LR
FLEAN AA24 iy
SIGNALING RELAY ne SIGNALING
BAND PASS ——
FILIFR
MM VF RCY t f Y HF Acy
AMPLIFIER ' XTAL BF INPUT AMPIIFIER
L 211 | T — —_— -
- — —{ 34 e - - f# —---
GO ONMS — - ~ kHr —‘
COUPLING LOW PASS HIGH PASS 2ND 15T
TRANSFORMER FILTER AMPLIFIER  DEMODULATOR DEMODULATOR

1O COMIINERN
B I

— ALARM O0IT

= POWER SHEE LY

Sf— syne

fROM
Or HONAL
SYNC UNIT

FROM COMBRE Y
[IEITRY)

(AAFLo] HAE Ad B $AREL HxEo] Ux 42

(29 321) s1'd =24 Block Diagram

HYSL A& 72 (72)
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WECO PROGRAMMING 3825 Hz 1 kHz
ccirT U800 BASE BAND | CXR SWITCH SETTING SIGNALING | TEST TONE
CHANNEL | CHANNEL [FREQUENCY |FREQ 0 = ON POSITION FREQUENCY | FREQUENCY
SG|GRICH| SGIGRICH] 0 kHz | 4 kHz kHz (112131 4[616171818/10 KHz kHz
1G] L1 4 8 l4go2]1 1 1 0 00 1 1 0 0} 7825 | 5
G2 1 8 T2 laseslo 1 1 0 0(0 1 1 0 Ol 11825 | g
A1 11 12 16 488411 0 1 0 0[]0 1 1 0 01 15825 13
2 | 2T 16 | 20 |4e80/0 0 1 0 0J0 1 1 0 0l 19.835 17
3 3120 24 1487611 1 0 0 0[O0 1 1 0 0l 23825 21
4] 2] 24 58 1487210 1 0 0 010 1 1 0 01 27825 25
[ 5] 5] 28 35 |<868]1 0 0 0 0l0 1 1 0 0] 31825 29
5 ] 61 32 36 1486410 0 0 G 010 1 1 0 O 35825 a3
7| 7136 20 1486011 1 1 1 111 0 1 0 0l 39.825 37
8 | 8 |40 24 1485510 1 1.1 111 0 1 0 0l 43825 41
9] g | 44 25 | 24852]1 0 1 1 1|1 0 1 0 0| 47825 45
(10 10]_ 48 =5 | 484810 0 1 1 111 0 1 0 0f 51825 49
(11 111 52 T6 1484411 1 0 1 1[1 0 1 0 0} 55825 53
12 12| 56 50 |4820]0 1 0 1 1]1 0 1 0 0f 59.825 57
B 1] 8G1 111081 104 [5004[1 1 0 0 01 1 1 0 0] 104175 107
2| > 1 704 | 700 (500010 1 0 0 ol1 1 1 0 Ol 100175 103
3] 3] 100 | 96 14396]1 0 0 0 0j1 1 1 0 O] 66175 39
[ 4] g6 92 1499210 0 0 C 0}1 1 1 0 0l 92175 95
R 5| 92 a8 1age8|1 1 1 1 1/0 1 1 0 0] 88175 91
[ 5 61 es 84 458410 1 1 1 1[0 1 1 0 0] 84175 87
7 71 84 80 1498011 0 1 1 110 1 1 0 0 80175 83
8 8 180 76 1497610 0 1 71 _1{0 1 1 0 0l 78175 79
9 3] 76 75 1487211 1 0 1 110 1 1 0 0l 72175 75
10 0172 68 (496810 1 0 1 110 1 1 0 0l 68175 71
1 111_68 64 1495411 0 0 1 110 1 1 0 0} 64175 67
12 12| 64 €0 496010 0 0 1 1]0 1 1 0 0f 60175 63
TTT 1 7] 1] 1 1] 300 296 [5196(1 1 0 O 1}0 0 0 1 0} 296175 299
2] 51 296 | 292 1519210 1 0 0 110 © 0 1 0] 292175 295
| 3} 3| 202 | 288 15188]1 0 0 0 1]/0 0 O 1 0] 288175 291
4] 2] 288 | 28B4 |5184]0 0 0 0 1[0 0 0 1 0} 284175 287
5 | 1 284 | 280 1518011 1 1 1 0lo 0 0 1 O] 280175 283
6| &1 280 | 276 | 517610 1 1 1 0l0 6 0 1 Q] 276.175 279
[ 7] 71T 276 | 272 15172]1 0 1 1 0[0 0 0 1 O} 272175 275
| 8 | 8| 272 | 268 | 516810 0 1 1 010 0 O 1 0] 268175 271
ERg S 268 | 264 | 516411 1 0 1 010 0 0 1 0| 264175 267
(0] 10| 264 | 260 516016 1 o0 1 010 0 0 1 0l 260175 263
11 71 260 | 255 | 5156]1 0 0 1 0]0 O 0 1 O} 256,175 258
12 15| 256 | 252 | 51520 0 6 t 0[0 O 0 1 0] 252175 255
T1 21 1] 1|2 1] 252 [ 248 [514811 1 1 0 010 0 0 1 0| 248175 251
2 | T 248 | 244 |5144]0 1 1 0 0]0 0 0 1 O] 244175 247
(3] 3T 244 | 240 | 5140(1 0 1 0 0]/0 © O 1 0] 240175 243
4| =1 240 | 226 |513610 0 1 0 0[0 0 0 1 0f 236175 239
A 51 236 | 232 |5132]1_ 1 0 0 0l0 0 0 1 O 232175 235
6 | & | 232 | 228 | 512810 1 0 0 0l0 0 0 1 Q] 228175 231
(7] 5T 228 | 204 15124]1 0. 0 0 010 0 0 1 0| 224175 | 227
=R 5 [ 504 | 220 (512010 0 0 0 0|0 0 0 1 0l 220175 223
9| a1 220 | 216 1511611 1 1 1 111 1 1 0 O] 216175 212
10 10T 216 | 292 15112]0 1 1 _t 171 1 1 0 0l 212178 215
(11 T 212 1 208 1510811 G 1 1 111 1 1 0 G| 208175 211
2] 15T 208 | 204 1510410 0 1 31 10t 1 1 0 0] 204175 [ 207

(Table 3.5) zl'd A% Chart
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7. FSK217](12804A)

1280A FSK(Frequency Shift Keying)A| A%l wlola g m2 Mo oafr] Aolx il
2, M7 £v B27HY AMEE £ oy AdAdnse HA® AlAYE 27
o= dAH 1o 60~200Hz Hol¥ FSKEE= % 60~2000Hz Ho]¥ FEK Y.Eof
M 8% # At 233 Baud rates 1200744 Mg 4 Qlu QlEZEms 300
~ 3000Hz®°|t},

7L FaT R

1280A FSK <417} Control Board?} Demodulator Board & T4 ¥] o] =N

(1) Control Board

N1 2 3 4 868 8 7 &8
NOTE: TLLUSTRATION DEPICTS BASIC BOARD LAYOUT.
THE DASH-ONE VERSION DOES NOT CONTAIN ALL
COMPONENTS SHOWN

" \ o

r*l IR L .

x ﬂD I I E L P "
(I | 1=

1] -
IR ) N

m;jﬂ @ﬂWW:]J ﬂjﬁ

—=
0 0:0

(¥ 3.22) 1280A FSK 4:417] Control Board

EBL UAZIE AR (74)



o]Bolx=d & 960022 A UTH

A 5o] k)

Majpd 7L H50%, 1993A HFEIM

o 917 A ]2 9% Baud rater (2F 322)1M EAFE U8 Jumpers ZAgFo 7 A

o AAAMOIZ % Addresst (LE 322)01M RHE S1 2AAE Ay gro 2 A1 -
087b7) AT 4 o o 29X 139 Controller= A ozl el 1280A FSKFA!
712 Aolg w AEFc. ATATAE “oI'2 AFH en 1the] FSK A 7]t

o (18 323)9M RAZE JumperEL T T Eol £8& ) AN AFHA A
c},

Jumper
w2
w3
w2
w3
E7-8
E9-10

Position
1-2
1-2
2-3
2-3
Normally Installed
Normally Installed

A} ¥
91742y Fd
Busy 23 ¢
97 28& FI3NA &5
Busy £38& FI3A &5
Filter feedback, removed for filter
adjustment only.

HUBLY A7 S(7S)



oA L H50%, 19931 oI 2R TIA{

(2) Demodulator Board ?}] 717) @.DS—
e [:]m:;u ,#\ 1_% = [i,g]

2t n
—
————tl
—
-
—
—
—

L) t '/ws s
. o)
— il
: : \
i o T _ £ — w":'wt‘_____ AMH pejq)/—/f;)}]
_ 3 L3 \
! @ a 4 - * o
8> BAUDRATE | SP FREQ ; MK FREQ i
':: -, ! ' 1

(¥ 3.23) 1280A FSK %417]9) Demodulator Board

© AMH (Auto Mark Hold) Threshold 2=91%] : AMH Threshold W& X & @ 3120j
A EEE st fsld (2" 3230 BoE 57 A9xa A g},

With Feature 002
Low Speed Lowspeed High Speed
Sidel = -18dBm Slide 1 = - 0dBm Slidel =- 2+3dBm
"2 = 21 " "2 =6
"3 = 94 " 3 =-12" "3 =-10x3 *
"4 o= 27 v “ 4 =18
"5 = 30 s =4 “ 5 =_16+3
"6 = 33 ¢ "6 =30 "
"7 = 36 * "7 =36 "7 =21%3
"8 = 39 » 8 =42

HYSL HAP|E 217(76)



Muoipa H50%, 199344 TR

A S7TL 48 AAHO U
o AMH Delay 29 : (29 323)91M RE AMH delay =9 S8 AMH
Threshold7 U E AMHE 2#@ 2% oo AdAzFe 1hel At dA3HA
ghoth
Slide all off = 5& A<

]

o
voo2 v =3% A4
v 3 v =2x A4
» 4 " =12 A4
o Jumper ¥ FAAHY
Jumper In Out e | 3%
Wi X filter 2 A, LA A TA] HA e}
w2 X ’
w3 X Test probe 3 #|
W4 X 60022 3 o=
W5 2.3 Carrier loss & A

g, A9 2 9 wdel geide 44

MODEL 12804

@ LANTRONCS
Frocenck Blecirones

g
-]
(2]

i

Hiiiin

SRY

=
‘
(=) (]
(] (=]
m
B
H
]
O
0

(1Y 3.24) 1280A FSK Al7] AR

HYBL HAPIE AF(77)




Hofedata H50%, 19934 HATE A

(1) Display Element

- MARK Bar 12X : Mark tone Q&A% #o] dBmO 2 HA

- SPACE Bar 1# X : Space tone 2 A& #o] dBmeE IHA|

- SYNCH : dE ¥ Synchronous 2= 3d-&, 25 ¥ Asynchronous &5

Adg BA

- MOD : Al do] HZ7]YdE A

- DEMOD : aido] BZ71d48 HA

- MK ONLY : s'de] Mark only =g HA

- SP ONLY : z'do] space only R =S HA)

- AMH : Auto Mark Hold7} M®59S-8 H A

- HOLD : zjdo] HoldJEHl(FHI A )Y S HA

- REV : zl'd &2 o] Reverse 3AAYES EA

- +5Hz : A FogEo] ¥ TS AYFEE ®A

- BAUD : A€ Baud rate® EA]

- : AEE 2do] 3y e EUAE EA(ARAT A0 AXHE 1280A FSK
TJ7]'E‘ @ i“‘ég)

- SPACE : Space & FU & H A3t 4709 digitE HA|

- MARK : Mark® 34§ HAISHE 4709 digitE FAl

- FSK : FSK7I A9 €& {A|

- REGEN : 2|4 ¥+ dlojg} =7} Melgg FA

DATA RECEIVE
EQULPHENT

e,g, PRINTER RECETVER

{EfA COMPATABLE}

MODEM
O REMOTE 1/0 o O
— 123 4.5 6 B 12
® s

o m |@/9lele|olels|ololdidie|s|g
AC_POWER D 53
unu rost g I OloloRie|ele|s|s|olelolelol
@ @

(19 3.25) 1280A FSK F417] Todwy

HYSY ZAZIE AFR(78)




MmodA H50%, 19934 HIFEIA

(2) Keypad

. CHAN X : fd< Agstn Aot X=1 £& 28 4AY & Joy ARAT
2o Ax® 1280A FSK FA71€ @Y sAde|2g 12 AAW)

- AMH/HOLD : AMHY} HOLDE A, 2ndE HOLD 7|5 A¥

- DIV : tholHAJE] 7% A (AHR-3A] %4+5)

_FSK : 200Hz 334 HMol® FSK 7% A =(200Hz o] 4ol Medue 253

o2 FEK 2=7} Meg)

- BAUD RATE : 4xt8] £xt2 PAHE Baud rate €

- NORM/REV : Normal ¥+ Reverse €8 34 49

- MUTE : MUTE 7|5 Me(AHE-3HA] %4 5)

- MARK/ONLY : 4x}8] £x2 F45Es Mg 9o Mark® Fo HeHz2

EA) 2nde AMEE 2dE Mark only 222 44

- CLEAR : “ENTER” key® ¥27] #ol A EE deiel & AA g

- SYNCH/REGEN : Synchronous %= Regenerated data 2= ¥

- SPACE/ONLY : 4x}8] £z FA4se Mdg 2de) Spaced FoHF WHHzE
FA) 2ndE M@ 9L Space only REZ AA

- 2nd : Keypad®] FHA 715A4A 7

- 5/+5 : 2nd= Mark E¥ Space W89 F7HEE %HzE ¥

3) $9% TB19 74

TB1S g 19 ©@xloli TB2E Ad 29 @xle|th(TB2E AMHE-3HA &%)

TBIYAWHE 9 & ] Al -

AHg3HA S
AHg8HA) 5
Data Mid-Bit 4] &
Carrier © A
Undetected MARK
Undetected SPACE
RS-232-C Data &%
MIL-188-C Data & &
Balanced Audio 31 &
Balanced Audio ¢} &
Ground Audio ¢} &
Ground Audio ¢

D 00 1 AN W B W

e e
N o= O

HYSY HAZ|E AT(79)



o 84y

2nd 718 ¥8%F AMH/HOLD 718 ¥=24

Standby =8 AA LD
8& Steady mark FE|R2 F£& AHo|W 2nd key &
™ Auto Mark Hold el AASHT

Moo H|50F, 19931 HAFE 1A

o] v &
T2x 91 AMH/HOLD 718 %2

of R=& ¢J¥€AlZ #iH@lo] AMH Threshold ¥

(87 2=91x)) ol3t7r ot & o] Steady mark FEIZ & Aol

o +8HA

2 Mark 34 M€

%21 Speace F3H4- ¢

Baud rate A1 &4

AMH A ¢

8157 RN )
Zre A

7R =AM B F 7]
r— ﬂ 1{?;}_

AstE LAY 4

HOLD 4 ¢

Operation Press  Key Response
PRER CHAN 1 "ENTER” LED7} 551 g€
29 ¥ 3 71 displayd ¢] CH 3}
UERG T
FSK 2.5 441 FSK

F 3} H o] ol 200Hz
ojJolH AHFH o7
FEKR = 2 A}

MARK ONLY XXXX
{(300-3000Hz)

SPACE ONLY XXXX
{(300-3000Hz)

BAUD RATE XXXX

AMH/HOLD

SYNCH/REGEN

SYNCH/REGEN X

ENTER

2nd-AMH/HOLD

Display’d 2] FSK ¥ A1 77} A5 5 51
e A5 FEK Z=o|t}

Mark 53} =71 Display’} 2] MARK
Bl choll YERd T}

Space & 9} 4=7} Display/} 2] SPACE
stetol] VebdT

Baud rate”} Display’3 ¢] Baud rate
shetol] Vet

"AMH" B A| 717} 45 € th

“SYNCH" ¥ A 717} H 5 €t}
(B3 82

“SYNCH" B A 7|17} 25 €},
X=5~82] Code ] A=

"ENTER” LED7} &5 S 1 H& g
AYEo] HA

"HOLD” A 717 A5 € vt

HYSY ZAPl=E 2451(80)



Mujod A H50%, 199344 HFEIM

Operation

Press Key

Response

Regenerate 2 =X €

Mark only =412

Spacc only & A€

Mark @ Space-g 913+
YoHz Z712] Mg &
A A

2nd-SYNCH/REGEN

2nd-MARK ONLY

2nd-SPACE ONLY

2nd-5/+.5

"REGEN" 21717} A58t

"“MARK ONLY"” EA1717} ¥ 5 =1
“SPACE ONLY"” 2 “FSK"R Al 7]+
ATE.

*SPACE ONLY"” ¥ A|7]17} 35 = 1L
"MARK ONLY"% “FSK" % A] 7] &
A5 €4

"+ 5" A 717 A B (ES 29X )
5" A 717 AFES 29X

84 AutATA A]2¥E (R70-MF4) FMFDM 2171914 2Ag FDMAZE (DTL-
=

7300)Multiplexs]  &JsiA H9EE VFAUEZE Eesta ol ¥a8g VFAR

(1280A)

FSK 42710l QJHAAXN FSKAEE FAUES P45 A

HYBL HAZIE S1E1)
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104100 AALIALRANN RIVIS @mmmnnn—d

urendelq ¥ooig |2 v<L NS V08ZI (9T¢ AT)

aND

v

L1010

T

anp

00

1YNY

?

1AdIN0 AINIANDIANS AIVAS ¢—
LNALNO ADNANDANL NHVH ———rif

HHO 009
]

AAINVIVR AAII
100 ANOL

(HOLY'INQOH)

1IN0 INOL 2IVdS
1IN0 ANOL NYVH

SN viva K

f'.: viva 13AF1 WOIH

Mp————— NI YLIYG DABI-1IW/ZCZ-S8

§10
sy

AI- AZT+

aNo

VL1010 DOTYNY

=

AS+

aND

T

(N (ND
'IYLinI1ag DOIVNY

T 7

aAvYdJA3x

d10dIN0 ATLIALAONN NHYH G———rl

‘TYNOILdO 13A31 ¢
HOIH/LNO Y1va tez-sy

(¥OLY'INAOKAQ)
snE viva

(s11) viva Q210AL3Q

A0V4S 03103124
NYVH Qaldalya
10 ViVQ DB8T-TIN &~———](SH) 30vds Q410TLIANN
(SH) WHVW QILIALIGRN e
(sH) 080 VD01
(SH) Viva IndN1

SANOL 1NdNI

810
4]

ATT- AZT+

AS+

Taxviasiay

Yiva

ATT- AZT+ AG+



HMoei74 503, 19934 SIFEIA
A 47 ¥ €} Modulation Analyzer 31 (HP8981A)

HP8981A Vector Modulation Analyzer:s WHE e A& & dg 543 219 Ad&
e aMZg oAzAFSTo|n A AD MBIV R FAVISE R A VF,
Tzalel o] 94 aem WE Bz7s §7 AbgAldlE Dynamic £A% F3¥
9ty 18mE 350MHz ¥ E XY tlaEdo]l 7|¥& 3T Vector Modulation
Amalyzers TE 1& 42239 mel P o

7}. Display 2=
(1) Vector Display =
WE ZFRcE QW 19 LQ YEANEE SH3e Buoln AdNbH e4e
szemyl oF SMHz XZ tiEEWE AFste Rl wWste] HP8ISIA  Vector

Modulation Analyzers o) 350MHz e Zo2 Qui 19 dlolet& AH#3}A Display &
o, (Crd4ae e 9AME 9] WE DiagamE YERA Aol

(1¥4.1) 2t HAAH S Diagram

(GIFE dot7} CRTAO] Weli | Z4ole 271 Onjoff AElE A&
dot7re] trace G2 WA wWaEel WAsie fEzxolt)

UL A ST(83)



HaA-L2 H505, 1993 I1ETIA]

(2) Constellation Display & =

Constellation 2=+ Q zdo] I aidoll thalA] display H& #E} Hz=9f njss
sttt vlojE}7t Time marker instanto] A 2%+ o] ¢} 20 Time marker instants E
A dF AIZHY 328 ¥ A Holt}. ol Time markero] 2}8]A A @},

o] Ry H3 HAgE Hxyd AYNE H2EY W F9% Zeolth Vector
Analyzer®] Sampling instant= X €2 W@ Hue] Sampling instant$} GAMs}7] w5
ol Constellation Diagram& U@ wWx@ A3 AAlo] sia @A5)o]x dolele] A
HE 2oFErh (219 4.2)2 64QAM Constellation Diagram& ERATH.

(2% 4.2) 64QAM Constellation Diagram
(3) Time(LAZA F$2) 7

Vector Analyzer= UWHAQl £329] 0 42239F 758 7xx gloy 19} Q
e AHdEL SYHOE Disphay 8 % U2 494 B2ty 95} Alternate 7=
24 3 Display Al 4+ = Ao} (1Y 4.3)L “Eye Diagram”(Time Domain® 2 v}&}
H64QAM Az 2 RE Hzg Y sojehe JEhd AHeln 8§89 gwe 2
YEEA Hu SEE7A o]t}

HYSY A7l A2 (84)



Hufeda M50%, 19934 CIFE A

e YT .

[ ] 4 ¢

¢ ¢ ¢

[ J 4 [

L J ) ®

» ) )
kW .. st it t 75 ol .o ki
1-CLOSURE= 10.|% QuAD: | -a 4%

Q-CLOSURE= 11.3% LOCK= . @.9°
(1¥ 4.3) Eye Diagram
(4) 543 Display

ool 4] A W& Display Z=0l2lo] Thg-9 3714 E4% Display Z=7} Sith.

o 3-D (Three Dimensional Rotation) 2= : Ixl'd, Qxlld I8l AlZt&o] HIHAE
R 27 g g7 BAISEY dolele ojHF 3Ho] tiajA HAYS U

o Vector Align2.= : ¥%F ¥E} Diagram¥ 3HzS] H|E 90% 3 MY ¥El Diagram
& mul2 Jerd,

o Constcllation Align 2= : 7] 3] Constellation®} 90%= 23] ¥ constellationS +
BlE RS AYstaE Vector Align =9 Fd 3o

(1% 44) 144, Q aA'd B A7t BAE RoFEA QPSK HolEE
JeEhE 3D EE

HYSL TAPZIE HF(85)



Hmira H50%, 1993 A

R4l
i

<
. 1 CE |
o888 : |
D00 -

)l

@Eou( C

esaa\ G|

) N0B0 6|
0 e

DISPLAY
MODE SERVICE

NUMERIC
ENTRY

(1) Display 2= 7

ol M Q EE I EE R Q EEE I AQAY £ Q HdAt ol Mg ¥4
3 1&Q EEE & Y EFE T vEhdg. £¢ 19 Q A4
“Special Display Menu”3}ell Sl “Split Screen” 2T E 7|8 AlR3}o] z}z} B
st BAIY 4 it}

o VECTOR EE= : ©|REE Q sAddl 1:'dS FAI3 1 9} Q9 o] Hg =&

Z71) oA FFH Fus Bxd 4359 AV 94 2R JERd

o CONSTLE = : Constellation 2. =+= Time Markero] ¢J2jA] A A EA3 A7)

A FEEoj7 ANETE FASE E4% HE Display ZEojt}.

o SPCL DISP : A&A} Al 571K 9] & 43} Display% 2l 170E Hdg 4 UAR
Soft key "l¥7t VElUA k(23 d E805, A3y 237)%, 9E Align,
Constellation Align, 3-D Display)

(2) 1 & Q CHANNELS

[ & Q Ad Alol71& V/div, Time/div, Display Gride} 28 vlo|e} Display 3}2}u
EtE& Aolstil 2} Ao]7]Eo| Active H'H 3AAOl Soft keySo| el
o GAIN & OFS : V/divE ¥ %3}l= GAIN & OFFSET vlo g shi}e)
A A e FF 48 A9 ZFE A0S DC offsetS A A g}

HYSL HAPIE H7(86)



Mujod P H50%, 19931 HFETA

o TIMING : 0.5ns/divell 4] €] 2ms/div7tA] Divisiond A1ZH-& #|o}8}31 Delay-after
-trigger® AT EA 2EY ¢ Jon [Q AHAEY Folj AolE Hold n
FAAH G fEaEe BEEYS A3 At 1, Q AEY XA E
3t 245 Yok ARQAE A YA Calibrationd 3L 43310 F &3 El
o]} ¥]& Clock rate?} 150MHz2}E I, Q dlojete] HEl &L E4+3UA 3.

o DEMOD : Ab&=tol Al 371A] 7155 17HA& A 4= JUAF Soft key vl77}
UehuAl g (3% X9, Quadrature &%, 944 Offset)

SR XY gAg B4 S8Rk vle /83 AHEH™ QPSK, 64QAMTH
2o oz HzFeo wel CRT 1= wE JddE84 A
g aajedeg g A3 dolel Display %2 Percent closure, Quadrature
crrorS 3 & WEL Analyzerd] #H ¥ diojgl B9 EAL ALEAI} o] &
g = UAE 3.

- Quadrature 2% 2 94 Offset : Quadrature®} $174 Offset®] F& AMR-x2 3}
o7 23 F YA g dF EF Quadrature®] AL QuadnatureE XA
S FAAZE B9t Alignment A E BAY & UA T

(3) Marker 7]
5702 Marker$t MEAS 717} it}
o 57§ Marker : 12 Q zd A<}, ¥4, A7t 28l3L Magnitude ©]™ 2} Markers &
dE} Marker®] 7% 7HAZ G
o MEAS : Measure 7l€ 5% W} ZAEY B=g AYE & AA 3 d
gloj7l FAREE A& CE VEEAAY §HeE FE AE £5 UH.

4) EE€A 7

EfA 7le EYA Sourcett EYA di vlwE JYEUYA 38 EA Sources
2t4le] yQ Data, AY Ex 279 Yo € &= U

(5) Auto Scope

ol stg JANF o dst: AFH2E Y Display REE A5t E.

HYSL dAPZ|IE A2+(87)
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Beo) WAHE 64QAM HAY mlolaz floln e HHE oYA sfx 4w
% olch

(D "asichd 8 el Aol o3t HPFF 93 Teminationd A3}, “INST
STATE" ool A3 dHA2E e,

(2) “CAL"E &4 A|2%E Calibration §+t},

@) #4711 A9 Q MLYBPSK +417] A$)& A2del 1 ¢ Q Aol AAstn
EAE HYP.

@ A2"E Aoslr] AEAEHZ2 7] Y3iA “PRESET” & F&rt}
(5) "GAIN & OFS” 7} RolAa “VOLT/DIV 1 & Q" 7I%0°] Softkey ¥ ol A]

Active E Zlo|t} Knob, 2% £+ 7] padE A3t AF7 E2AY9 80%o &
g g g 72 1 & Q Gaing ZAF}

I1-GAtN= 1&.38
Q-GAIN= 10.de

(71¥ 4.5) 64QAM HE}l Digram

(6) 1 z20'd ) Time displayE 1% 3tc}.

HYSL AAZI= A7(88)
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(1) "TIMING"& 2% “Time/Division”°] Active7t 5] Knob, 297 Zi& 7] pad
Division2 F3 3},

ERT e
(28 4.6)
(8) “TIME MARKER"E ¥&3% “Time Marker>>Center” AXE 7|8 F+2u}, 181

UM (1Y 43 2ol 7HA A EyeZt HEE KnobE Al£3lY Time MarkerE& &
I},

(9) Constellation Displayg& A3 ¥ “DEMOD"71& M (I 48)F L 64
QAM 13 =& Mgz

HYEBY AR H(89)



Mujod A M50, 19934 PR TA

(10) “GAIN & OFS” W& F83 (2 ¥ 4.9)9 20| Constellation EJAE7} T=2F
X AxEu7A 1 & Q AL, 1A, QA I offset, Q offset& Zt2t ZH o).

00#0—0009
f‘*

B HAZIE AF(90)



Mued A H50%, 19934 HEINM

(11) "MEAS"E 231 "CONT CONSTL ANALYSIS"AZE 718 S Eu. Al&HE&
(1% 4.10)7 o] I Closure, Q Closure, Quadrature Error, Lock Angle Error7} d&2 2
2 ZH .

CONSYL [ BOINTSE 1324 CommELITT
L eeeerseey |
correror |
IPSSSSSSS
P b |

. 1 1 N {
I-cLosuRES 12.7% QUADZ —0.2:1
G-CLOSURE= . 1@.3% LOCKS . 2,97

(19 4.10)
2}. QPSK 1A 54 A% 9] Offset 53

() 149 dE X-YE vehlle Al2de] Qe Afde A42RY FASEE F
41517 91% ¥ E}Diagram®] AM§-& E7H53tA E|3 Vector Modulation Analyzer7t 70
§]7] oMol Eye diagram®| 73 Hrie AM&sts FA71d disiA 2 sHle
gzt ol 2t 12y HE}l Diagrame] AMEE st WHELE Clock ntegolvt &
= o3 BAL s gAgsE oz 19 Q 28 EE HAaAH.
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