CodeRunner 4

Applications

Central receive system for digital and/or analog
electronic news gathering operations

Ideal for news operations facing narrower
channels

Designed to support a wide range of
application-specific central receive antenna
systems for MRC’s steerable, sectorized, or
omnidirectional antennas.

FEATURES

Companion receiver to the CodeRunner 2
analog/digital transmitter

Operates in 2 GHz, 7 GHz, or 13 GHz bands
with multiple band operation possible
NTSC/PAL Audio/Video demodulation with four
field upgradable frequency agile audio
subcarriers

COFDM, QPSK and 16 QAM auxiliary IF
outputs from external modulators

Supports MRC'’s wide range of steerable,
sectorized, and omni-directional antennas
Electronic display and control of all system
operating parameters

Menu System provides custom channel plans
for future channel bandwidth changes

Selectable IF operating bandwidths

MICROWAVE RADIO

COMMUNICATIONS

Analog / Digital Central Receiver

The CodeRunner 4 combines the features of a high
performance analog and digital central receiver. Like the
CodeRunner 2, the radio can be upgraded from legacy
NTSC/PAL to a digital receiver capable for accepting
COFDM, QPSK, or 16QAM modulation. The receiver can
be locally or remotely switched between analog or digital
operation.

MRC has engineered the CodeRunner 4 to meet the demands

of future bandwidth requirements and frequency stability

with the following design features:

« For enhanced adjacent channel rejection, modulation and
channel plan specific bandpass filters for superior
receiver selectivity and adjacent channel performance
with optional 10 MHz SAW Filter

« Utilizes synthesizer technology developed for the DAR
and TwinStream digital systems

* Optimized baseband circuits with video lowpass filter

* Proprietary narrow band subcarrier receiver optimized for
successful analog FM operations in narrower RF bands

* Ultra-low phase noise sources, with unprecedented
stability and quality

* Proprietary implementation of MRC's extremely stable,
low-noise oscillator technology

» RF chain operating center frequencies are field
upgradeable to potential new RF frequency band plans

The CodeRunner 4 menu system reports operating
parameters and system conditions on multiple line front
panel display. To meet future bandwidth requirements, you
can now create custom channel plans using the new Channel
Plan Menu.

CodeRunner 4 provides seamless integration with the MRC
2000 Steerable or Sectorized Controller along MRC's array
of steerable, sectorized, and omnidirectional antennas.

CodeRunner 4 now offers field upgradable frequency agile
audio subcarriers.
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CodeRunner 4 Ghannel Plan Menu

To prepare for coming changes in alocated bandwidth, the
new Channel Plan Menu lets you create customized channel
plans for 12, 14.5 or 17 MHz bandwidths. Set the frequency
and offset and save your settings. Channels can easily be
easily recalled and changed. Also you can create custom
plans for each bandwidth.

Central Receive Antennas and Controllers
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Standard Control System for all new ASC-140 Slave Controllers

e Upgrade Control System for MAC-100 and MAC-1000 Master

Controllers

Compatible with MRC and Wescam helicopter antenna pods
Easy to use graphic user interface

Color Signal Strength, and BER (bit error rate) "BER" displays
Control up to 8 any number of sites with 1 master

May be installed onto any computer running Windows
95/98/NT/2000 (2000 Professional — standard)

Multiple computers can be networked for distribution of control
Antenna and Receiver Controls and Indicators

Antenna positioning Azimuth & Elevation

Antenna selection for SectorScan Systems

LNA Gain Reduction

NAVTRACK (Helicopter Tracking System)

Venue Presets

Received Signal Level (AGC)

BER (bit error rate)

Receiver Channel and Band Selection

ASC-140 Slave Antenna Controller

AccuScan Master Controller

Compatible with MRC and Wescam aircraft antenna pods
Models available to control UltraScan, ProScan, SectorScan,
Quad Sector and Ellipse receive antenna systems

Can be configured to control any MRC central receiver via parallel
or serial interface

Built-in latitude and longitude location distance, and receive site
calculator with “Go-To” antenna control function

GPS based optional autotracking control system

Automatic LNA gain control for receiver overload protection
New ProScan Il “realtime” troubleshooting and diagnostics
Master Control Software with backward compatibility to legacy
MRC 2000 local/slave controllers

Touch Screen option available

Control up to 4 sites with 1 master

Dual slave expansion kit for 2nd antenna and central receiver at
the same site

Color coded Bit Error Rate "BER” display

Compatilble with Windows 98, 2000, & °XP

User selectable password setup detection

AccuScan Local/Slave Antenna Contriler




SPELCIFICATIONS

GENERAL

TYPE: i Superheterodyne, dual conversion
Radio Capacity: ......cocoveveeiiiirinas 525/625 line video, four audio channels

Frequency Bands™:
StaNdard:......ccooeveviiiiiee 1.991t0 2.1 &2.451t0 2.5 GHz
(9 channels plus offsets)
Programmable: ......ccccccevvvieiniieinnn Frequency, Offset, and Channel Width
2 GHz-9 channels, 7 GHz—14 channels, 13 GHz—20 Channels
Optional: ..o 6.4 10 7.1 GHz, 14 channels plus offsets
12.7 10 13.2 GHz, 20 channels plus offsets
(For other bands, consult MRC)
Local Oscillator: .....ccceveivivviiiiiirinnn, Digital frequency synthesizer (first L.0.)
Phase locked (second L.0.)
Frequency Stability: ......cocovvvveiiiiiicecce +0.0005% (2 GHz receiver)
First IF Bandwidth: ........cccoooviiiiiiiiiccceccccccceee e 30 MHz
SECONA IF FIBAUEBNCY: 1.vivvvviviviievirit ettt 70 MHz

Second IF Bandwidth:.. .. 3 switchable bandwidths standard
Switchable IF FIEr: ..o 10, 15, or 20 MHz
Optional: .....c.cccooevevevininnas .... 10 MHz SAW (For D|g|tal App||cat|ons)
Receiver NOISE FIQUIE: ..o 2.5dB
Video Output (4.25 or 5.5 MHz

filter optional): 1 Vp-p for +4 MHz deviation

Baseband Output (wideband): ...........cccovvvrvinnnen, 1 Vp-p for +4 MHz deviation

IF OUtPUL (70 MHZ): v +3 dBm +3 dB

AUTIO SUDCAITIEIS: .v.vivivvviiicveieee e Two standard

(4.83,5.8,6.2,6.8, 7.5,8.3 or any CCIR frequency)t

Optional: .....cccoveviereeiceee e, A total of four internal audio subcarriers

Threshold: (-37 dB S/N) 2 GHz 7 GHz 12/13 GHz
-86 dBm -84 dBm  —-83 dBm

ANALOG VIDEO PERFORMANCE
EMPNASIS: ..o Standard CCIR 525 or 625 line
Frequency Response
Video Output (with 4.2 MHz video filter and 15 MHz IF bandwidth):
10 kHz to 4.2 MHz +0.25 dB max
Video Output (with 5.5 MHz video filter and 15 MHz IF bandwidth):
10 kHz to 5.5 MHz +0.25 dB max

Baseband OUtpuUt: ........c.ccovevveiviiciie 10 kHz to 8 MHz +0.5, -3 dB max™*
IF B oo 10 MHz, 15 MHz, 20 MHz
Signal-to-NOiISE (MIN): ...cvvveveiiiiiiees s 68 dB, 68 dB, 68 dB
Signal-to-Hum (MiN):......oovevviieieece e 65 dB, 65 dB, 65 dB

Differential Phase:....
Differential Gain: ..

3° typ, 1° max, 0.5° max
.. 6% typ., 1% max, 1% max
FIeld Tilt e 1% max, 1% max, 1% max
Chroma Delay:........c.coveveveniiiiiiciieeeees +30 ns, 20 ns, +20 ns
Chroma GaiN: .....cvceeveriirceie e 5% typ., 4% max, 2% max

AUDIO PERFORMANGE
Frequency Response

B0 HZ10 15 KHZ: v, +1.5 dB maximum***

BOHZ 10 TOKHZ: v +0.5 dB maximum
Harmonic Distortion

@ 75 kHz Peak Deviation:........c.cccoevvvvvviiieiiccceceeen 0.5% maximum

@ 200 kHz Peak Deviation:..... ... 2.0% maximum
De-emphasis, Standard: ...........coovvviriiieicce e 75 s

OPHONAL ...t s 50 ps or flat
Output Level

1 kHz TT @ 75 kHz Pk Deviation: .........cccccvevvvneee. Adjustable, 0 to +9 dBm

FACTOTY PIrESEL ...ttt +9 dBm
Impedance, Standard: . ... 600 Q balanced

Optional: ............. ... 150 Q or 50 Q
Signal-to-Noise Ratio: ........cccovvvivviiviviiiciccccscccce e 68 dB minimum

Ref: 75 kHz peak deviation with pulse and bar video test signal at

AUXILIARY DIGITAL IF OUTPUT SPECIFICATIONS

Output Level (QPSK, QAM, & OFDM) ..o, —10 dBm, £2 dB
OUEPUL IMPEUANCE: ... s 75Q
Output Return Loss:..... ...200dB

REMOTE CONTROL FUNCTIONS
Signal strength, squelch, channel selection, IF bandwidth, local remote, alarm,
and mode (analog or digital)
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POWER

Required: .....c.oovevevveviieiiiirces 115 or 230 Vac +13% (50/60 Hz), 50 Watts

PHYSICAL CHARACTERISTICS

SIZE: oo 525"hx19"wx15.4"d

(13.3x48.3x39.3cm)

WBIGNT: .o 25 Ibs. (11.4 kg)

ENVIRONMENTAL

Temperature, Operating: .........cocooveereireiieinceeneee s +10° to +40°C
SHOTAGE: ..ttt s -30°to +70°C

Relative Humidity: ...... ...98% (+10° to +40°C)

Altitude, Operating: .......ccoceveviiiieiiiee e 15,000 ft. (4,500 m)
SHOrAGE: ..vvviveicvce e 50,000 ft. (15,000 m)

* Other frequencies and channel plans available on special order.

T When 10 MHz IF bandwidth is switched in, only specifications on 4.83 MHz
subcarrier is guaranteed. When 15 MHz is used, only 4.83 to 6.8 MHz audio
specification Is guaranteed.

** With 30 MHz IF Filter.

*** Audio response includes a 15 kHz low pass/notch filter, which improves the
audio S/N. This filter can be removed on special order if a wider bandwidth or
flat audio channel is required.

Note: The CodeRunner 4 is designed to receive 2 GHz signals,
whether direct or downconverted. The front panel controls and
remote control signals readily accept the 7 GHz and 13 GHz channel
plans. MRC typically provides block downconverters as part of its
central receive antennas, such as the UltraScan.

OPTIONS
Media Switch ............... CodeRunner 4 Analog/Digital Mode Switch
SUREIPIO ..o 2 GHz LNA and PCS Reject Filter
ANTENNAS
Antenna Frequency / Gain Polarization
Quad Sector CR | 1.99 - 2.5 GHz @ 16 dBi Ve
Sectorized 1.99 - 2.5 GHz @ 16 dBi

1.99 - 2.5 GHz @ 13 dBi Vertical, Horizontal
Left Circular,

6.4-7.1 GHz @ 13 dBi
Right Circular,

2/25/6.4/7.1GHz @ 13 dBi Quad
Dual Band

SectorScan Il

1.99 - 2.5 GHz @ 23 dBi
6.6 —7.1 GHz @ 34 dBi
12.7 - 13.25 GHz @ 36 dBi
14.7 - 15.25 GHz @ 38 dBi

Vertical, Horizontal,
Left Circular

Ellipse DR Il
Right Circular

1.99 — 2.5 GHz @ 20 dBi
6.44 - 7.125 GHz @ 29 dBi
12.7 - 13.2 GHz @ 31 dBi

Vertical, Horizontal,
Left Circular
Right Circular

Steerable | yjtraScan DR Il

1.99 - 2.5 GHz @ 26 dBi Vertical, Horizontal,

6.6 — 7.1 GHz @ 36 dBi Left Circular
ProScan lll 12.7 - 13.25 GHz @ 41 dBi Right Circular
14.7 - 15.25 GHz @ 43 dBi
1.7-1.99 GHz @ 11 dBi
OmniPole 1.99 - 2.2 GHz @ 11 dBi Vertical
Omni 2.2-25GHz @ 11 dBi
Directional 76h
R 6.4 —7.125 GHz @ 11 dBi Vertical
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MRC products manufactured under a quality system certified to ISO
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