
PRELIMINARY SPECIFICATIONS DECIBEL PRODUCTS
SmartCELL1K MICROCELL SYSTEMS

Sites either over the air or by direct connections. The
various components of the SmartCELLN Microcell System can be
placed in such a manner that the interconnection and operating
costs are minimized.

1.3 Compatibility with Existing Equipment

The SmartCELLN Microcell System is designed to be compatible
with existing network hardware and software. The SmartCELL~

Microcell System can also take advantage of the investment in
existing cellular infrastructure by using idle capacity in
existing Cell Sites to provide service to areas with poor
coverage or beyond the current coverage area. The use of
widely available four wire voice grade facilities for all
interconnections and the compact size of the equipment allows
the rapid deployment of Microcell services. The SmartCELL~

Microcell System is capable of operating with existing mobile
cellular with appropriate adjustments for channel assignment
differences.

1.4 System Capacity and Physical Size

The SmartCELL~ Microcell System can support up to 64 single
channel Base Stations with one Cell site Common Controller
Subsystem. The required Microcell site based equipment
consists of one Microcell Common Controller and from one (1)
to sixty-four (64) Microcell Radio Voice Channel Transceivers.
The Control Subsystem for a maximum configuration is contained
in a single cabinet. The cabinet can be floor or wall mounted
and is approximately 22 inches wide, 20 inches tall and 22
inches deep. This cabinet contains all control and switching
equipment and power for all directly (metallically) connected
to Transceivers or those housec in the Control Unit Cabinet.
The Transceivers are contained in an enclosure approximately
20 inches tall 22 inches wide and 5 inches thick. The Trans­
ceivers and antennas are contained in a plastic enclosure
which can be surfaced mounted on interior walls. They can
also be mounted directly in the Control Unit Cabinet.
Weatherproof housings and flush mount enclosures are supplied
as an option. Optional 115 VAC power supplies are available.
Equipment Primary power is 24 VDC. Battery backup is avail­
able as an additional option.
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FIGURE 1O. EXAMPLE OF SYSTEM EQUIPMENT LAYOUT
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ITEM SPECIFICATION

Freauencv Ranoe 869.040 MHZ to 893.970 MHZ

Channel Switching Time <20 ros Ad~acent Channel
<40 ros Ot er Channel

RF Sensitivity -120 dBm

RF Signal Level Measurement -120 dBm to -30 dBm
in 1 dB steps +1 dBm

Intermodulation Response >65 dB

Hum and Noise <-32 dB
Distortion -26 db
Spurious Response <60 dB

Selectivity 6 dB <+18.2 kHz >-18.2 kHz
65 dB >+40 kHz <-40.0 kHz

REVISED (0):
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ITEM SPECIFICATION

Freauencv Ranqe 824.040 MHZ to 848.970 MHZ

Frequencv Stability +0.24 PPM

RF Output Power -40 dBm to -95 dBm
(2 dB increments)

RF Power Transition Time <20 ms

RF Output Power Tolerance +1 dBM

Channel Switching Time 20 rns Ad~acent Channel
40 rns Ot er Channels

Carrier Inhibit Time <2 rns

Carrier On-Off Time <2 ms

Modulation Deviation Limitina <+12.0 kHz j,

Modulation Noise & Distortion <-26 dB

Harmonic & Spurious Emission <-41
SAT Freauencv Deviation 2.0 kHz +10%

PRELIMINARY SPECIFICATIONS

VI TECHNICAL SPECIFICATION

RECEIVERS
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f 6.1.1 Cell Site Channel Equipment Unit
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VI TECHNICAL SPECIFICATION

6.1 Electrical Specifications

6.1.1 Cell Site Channel Equipment Unit

TRANSMITTERS

DECIBEL PRODUCTS
SmartCELLlII MICROCELL SYSTEMS

ITEM SPECIFICATION

Freauency Ranqe 824.040 MHZ to 848.970 MHZ

Freauency Stability +0.24 PPM

RF Output Power -40 dBm to -95 dBm
(2 dB incrementa)

RF Power Transition Time <20 ms

RF Output Power Tolerance +1 dBM

Channel Switching Time 20 ms Ad~acent Channel
40 ms Ot er Channels

Carrier Inhibit Time <2 ms

Carrier On-Off Time <2 ms

Modulation Deviation Limitinq <+12.0 kHz

Modulation Noise & Distortion <-26 dB

Harmonic & Spurious Emission <-41

SAT Freauencv Deviation 2.0 kHz +10%

RECEIVERS

ITEM SPECIFICATION

Freauency Rance 869.040 MHZ to 893.970 MHZ

Channel Switching Time <20 ms Ad~acent Channel
<40 ms Ot er Channel

RF Sensitivity -120 dBm

RF Signal Level Measurement -120 dBm to -30 dBm
in 1 dB steps +1 dBm

Intermodulation ~esponse >65 dB

Hum and Noise <-32 dB
Distortion -25 db
Spurious Response <60 dB

Selectivity 6 dB <+18.2 kHz >-18.2 kHz I65 dB >+40 kHz <-40.0 kHz
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6.1.2 Microcell Channel Equipment

TRANSMITTERS

:ECIBEL PRODUCTS
SmartCELLlII ~ _·R.OCELL SYSTEMS

ITEM SPECIFICATION

Frequency Ranqe 869.040 MHZ to 893.970 MHZ I
Frequency Stability +0.24 PPM

RF Output Power +20 dBm to -30 dBm
(2 dB increments)

RF Power Transition Time <20 ms

RF Output Power Tolerance +1 dBM

Channel Switching Time 20 ms Ad~acent Channel
40 ms Ot er Channels

Carrier Inhibit Time <2 ms

Carrier On-Off Time <2 ms

Modulation Deviation Limitinq <+12.0 kHz

Modulation Noise & Distortion <-26 dB

Harmonic & Spurious Emission <-41

SAT Frequency Deviation 2.0 kHz +10%

RECEIVERS

ITEM SPECIFICATION I
Frequency Ranqe 824.040 MHZ to 848.970 MHZ

Channel Switching Time <20 ms Ad~acent Channel
<40 ms Ot er Channel

RF Sensitivity -120 dBm

RF Signal Level Measurement -120 dBm to -30 dBm
in 1 dB steps +1 dBm

Intermodulation Response >65 dB

Hum and Noise <-32 dB

Distortion -26 db
Spurious Response <60 dB

Selectivity 6 dB <+18.2 kHz >-18.2 kHz
65 dB >+40 kHz <-40.0 kHz
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6.2 POWER REQUIREMENTS AND PHYSICAL SIZE

MICROCELL CHANNEL EQUIPMENT UNIT,
PRIMARY POWER
DIMENSIONS HxWxD Inches
WEIGHT, lbs.

fully loaded.
24 VDC @ 10.5 AMPS
3.5 x 19 x 14.5
34

card assembly.
7 watts
3 watts
3 watts
4 watts
23 watts

Power consumption by
T1
Codec
Adpcm/codec
Base Station Controller
Transceiver module

CELL SITE CHANNEL EQUIPMENT UNIT, fully loaded.
PRIMARY peWER 24 VDC @ 8 AMPS
DIMENSIONS HxWxD Inches 3.5 x 19 x 14.5
WEIGHT, lbs. 34

CELL SITE COMMON CONTROLLER
PRIMARY POWER 24 VDC @ 1. 5 AMPS
DIMENSIONS HxWxD Inches 3.5 x 19 x 23
WEIGHT, lbs. 35

MICROCELL COMMON CONTROLLER
PRIMARY POWER 24 VDC @ 1.5 AMPS
DIMENSIONS HxWxD Inches 3.5 x 19 x 23
WEIGHT, lbs. 35

MICROCELL NETWORK MANAGEMENT UNIT
PRIMARY POWER
DIMENSIONS HXWxD Inches
WEIGHT, lbs.

24 VDC @ 10.5 AMPS
7 x 19 x 18
36
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6.3 MICROCELL CHANNEL EQUIPMENT UNIT ELECTRICAL SPECIFICATIONS

ELECTRICAL SPECIFICATIONS OF ASSEMBLY;

PRIMARY POWER

RF SECTION
OUTPUT POWER/CHANNEL (dBm)

maximum
minimum

RECEIVER SENSITIVITY (dBm)
RX SENSITIVITY W/LNA (dBm)
CHANNEL CAPACITY, PER FRAME

Tl CARD

Tl INTERFACE
El INTERFACE
LINE CODING
FRAME FORMAT
LINE RATE Tl

El
56 KBPS INTERFACE
64 KBPS INTERFACE
POWER CONSUMPTION
CLOCK SOURCE

24 VDC @ 10.5 AMPS

+20
-30
-105
-120
8

DSX-l OR CSU
CCITT, G703/704
B8ZS
SF OR ESF
1. 544 MBPS
2.048 MBPS
V. 35, V. 11, DSU
V. 35, V. 11, DSU
7 WATTS
INTERNAL, EXTERNAL, DERIVED
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EFFICIENCY OF A NEW MICROCELL SYSTEM

by

W. c. Y. LEE
PacTel Corporation

Walnut Creek, California

I. Introduction II. A New Microcell System Jesign

where .\1 is the tOtal c:'anr:els and K is t..'1e frequency
:-euse f::.ctor. m is l:lversely proporuonal to K. m is a
:1xed number dep:nding on wnicn specified rJaio
equipment is deployed in the ceUular sy<;~:::m. The size
:eduction of a cell does not cha,n.ge the radio capacity.
In today s analog c:::ilular sysrerr:.. an accepted voice
quality fo.lS to be r:1:lintained by engine~:1ng the fre­
quency reuse fac(cr K = 7, i.e.. ~:1e co-ci;:?.'1nei ceil
seoaration D = J..6K. or the c~-::er .. to .. inte:f:rence

A conventional Microce!l uses tl:e cell splitting
technique to reduce the size of the cell in order to
increase the capacicy. In general. when the new cell
radius is one half of the oid cell radius, the old cell can
fit four new small cells. Each small ceil would carry
the same capacity as t.1e old cell. Then the same areas
of the old cell can increase the capacity four times that
of the oid one. T:".is increases the system capacity.
The measured system capaci=y is the number of chan­
nels per square miles or square kilometers. However,
when the cell becomes small. the four times of capac­
ity increase \1.111 not be observed. Ttlis is due to the
fa;t that t.':~ interfere::.ce is harder to cO:l:rol in small
cells then In large: cells. When a cell radius is less
than 1 Idiome:::. :.":e cell split:ing may only increase
system capacity by twO times. The radius c::.pacity. m,
is defined as the r.umber of cah:mels per cell expressed
as follows:

Mm=-
K

number of ::::':1ne!s / cell

A Microcell is divided into three (can be more
than three) submicrocells which are a15-: called zones.
In each zone there is a zone site at whIcn the antenna
and the radios are installed. The zone site can be
located at the center of each zon~ (see Fig. 1) or at one
edge of each zone (see Fig. 2). ,:';hen a vehicle is at
one of the three zones, all three zones receivers reo
ceive the signal strengths from the vehicle transmitter.
After comparing the signal s:rengths. the zone trans­
mitter which site receives the s:rongest strength is
turned 0:1 to serve the mobile. When the vehicle is
moving to another zone, the new zone cnnsminer'is
turned on and the old zone cransmittrer is turneci off.
The same frequency is used by the vehicle. Therefore,
no handoff action is taken by the MTSO. There is
only one zone transmitter t~rned on but all three zone
receivers are rurned on for anyone frequency which is
associated with a vehicle. A .Y1icrocell may handle 60
freauencies assigned to 60 vehicles. In aver.:tge, each. .
zone may handle 20 mobile cails associated with 20
frequencies.

Ill. Efficiency of the New Mic~ocel\

System

Tne new Microcell Sysrem can be irr:plemented
in three differe~1t approac~cs.

A. Se!ec:ive Orr:r:i-:c:-:e Approach

~:J.:IO, C~. (c''I) = is dB. i:1 :::is oacer J :-:ew Micro-s ••
. .~ ." .... .

C lS '.' vsre::1'" C:lf. ~ l:npler:-:::::".:ec ro:- mc:e:J.slng no:

c;~\ sys:e::; ca~nc::y but 3150 r::d:o CJ?:J.c:t:.',

We rr:ay piace :l zo::e sire 3.t t~e center of e:J.cn
zone as shown in Fig, :. 7:,e t:"ansmil power of eacn
;:one site wouid De cemer excited. I.1 this case, we can



calculate theCII ratio from the ne~ystem shown in
Fig. 3. The separation D

1
of any two nearest co-

c." ,'·mel zones (worst case scenario) in two corre­
s!.~.·ing microcells is 4.6R

1
• Where R1 is the zone

radius, this separation proves the voice quality of the
new Microcell is better than that of the regular analog
system. The CII ratio of a worst case scenario is also
calculated. In this scenario, the co-channel vehicles
operate in their zones of corresponding cells are within
the circle shown in Fig. 3. The interfering zones are
identified by A-zones and three B-zones. The serving
zone is in the center cell and is indicated by R I . Then

R· R·
ell ..~.. . = 105 ( ..) 2DdB

r.D· 3(4.6RY + 3(S.7SRy• '---v--' _________

indicates that even in a worst case scenario of this
Microcell system, the ell is 2 dB better than the
regular analog system. Also in Fig. 3, we can show
that the separation of co-channel cells is D = 3R where
R is the .~ell radius. Since

K~ (D/R)2 = 3
-= 3

the new Microcell system proves the increase of radio
capacity as K =7 for a regular cell system to K =3 for
this microcell system which increases 7'? or 2.33
times. K = 3 is the smallest number in a cellular
system regardless of whether it is an analog or digital
system except for a CDMA system in which K ap­
proaches one. This omni-zone approach provides a
superior voice quality in the K = 3 system. However,
it is costly to find three center locations of three zones.
Also in reality, the control of the transmitted power in
omni-zones is difficult. Therefore, the next approach
is stated below.

B. Selected Edge-excited Zone Approach

In an edge excited zone approach, all the zone
sites are moved from the center of the zones to the
edges of the zones, and are also located on the perim­
eter of the cell boundary as shown in Fig. 2. The
calculation of 01 in this edge-excited zone approach
is ?ased on the K =3 configuration shown in Fig. 4.
-:" _ ·~::ter cell is the serving cell.

One selected zon\>-<) serving the mobile call. The
center of the cell is the weak spot for receiving the
signal from the zone site. There are six interfering
cells around the serving cell. Amongst the six inter­
fering cells, three of which may have two zone sites in
each cell to interfer with the mobile call in the center
cell. The other three cells may have only one zone site
in each cell to interfer with the mobile call. Since'only
one zone site is turned on at a time in a cell on anyone
frequency, the probability of interfering with the
mobile call from each interfering zone site is one third.
The distance from each interfering zone site to the
vehicle can be obtained from Fig. 4. Three interfering
cells, each of which has two C-zones which may
interfer with the mobile call. However, the probabil­
ity is only two-thirds. The probability that the remain­
ing three interfering cells, each having one D-zone
which may interfer with the mobile call is one-third.
The CII ratio is obtained at the vehicle from six co­
channel cells (denoted"!") as

R-4
c/I =...."....,,,.-----=--:=----:-

3[ ~ (3. 6R)-4] +3[i(4R)~]
. , ''----..---'

C-~AU D-~~

=63 (=) l8dB

In this edge-excited zone approach, the CII can still be
maintained at 18 dB which is the level for acceptable
voice quality. Of course, the K =3 configuration
shown in Fig. 4 proves the increase of radio capacity.
As we know, the onmi-zone approach still provides
the best voice quality. There is another approach
stated in the following section.

C. Non-Selective Edge-excited Appr:-::ch

There are situations when all the zones have to be
turned on. We call this a non-selective edge-excited
zone configuration. In a non-selective edge-excited
zone configuration, all the cells are treated as omni­
cells because all zones sites are transmitting concur­
rently. In an analog system, the regular center­
excited omni-eells require the co-channel interference
reduction factor qwhich is equivalent to q =DIR =4.6
as mentioned previousiy.



In edge-excited zone cells, the D/R1 has to be 4.6
if....;~der to maintain the voice quality. Where D1 is the
i.:~ oJ.;mel zone separation and R

1
is the distance from

th°ezone transmitter to the zone boundary, R1is also
equal to the cell radius. Then new q (q = DIRt)
becomes 3.6 as shown in Fig. 5. Then the frequency
reuse factor K becomes

K =(qt =(3.6)2 = 4.32 = 4
3 3

which proves that the edge-excited approach can
increase the radio capacity by 7/4 = 1.75 times.

IV. Summary

The radio capacity can be increased by 2.33 times
if a selective zone approach is used. The radio capac­
ity can be increased by 1.75 times if a non-selective
zone appraoch is used. The efficiency of using this
Microcell configuration reaches a maximum because
K = 3 is the smallest number in a frequency reuse
$y:;tem. When applying the analog system with a non­
selective zone configuration, the radio capacity can be
increased by 1.75 times. When applying microcells
to Cl)MA systems, the non-selective-zone configura­
tion can be used to further reduce the interference.
The attributes of Microcell have been stated in
Referene 4.
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EXisting C.II Site
Equipment

Figure I MieroceJl Omni·wne Configumion

!rR" ,.ow"

II~I Rv

I

I

Figure 2 MicroceJl Edge<xcl\ed Zone (~niiguntion



Microcell Utilizes 0t fA I == 4.6
for Active Zone Separation

This Provides a 0= 3A for
Microcell Cell Separation

This Yields a K = 3

This is a 2-2.5 Capacity
Increase

FigW'C 3 Miacx:ell Application
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:=ig 4 Configuration of the selective edge-excited zone cells

f.. O=3.6R, --"1
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Fig 5 The configuration of the non-selective zone cells
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Transmission Loss Over Smooth Earth
(at 30, 300 and 3.000 MHz; half-wave dipoles at 250 and 30 ft.)

Transmission
Loss in db

80 t---~~f--!~++-f++----+----~--------4

100 1--~--+---+--+--+-fI

120 t--~--+---t"-T1-H~-~~-+-----+---------f

I !

I i
140 J---r--~_""""f...,j"",I,.,-~~-+~~--I-----------I

160 Optical Line
of Sight

3000 MHz
180

1 10 Miles 100 1000

Bullington. K.. ~adio Propagation for Vehicular Communications. lEE:: Trans. on
Veh. Tech. Vol. VT-26. No.4, November 1977, p. 307.
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@MOTOROLA
SILVERLINK 2000
Personal Telephone
CT2/CAI Compatible

The Personal
Communications Gateway

CT2... the new advanced second gener­
ation digItal ccraless telephony. Bringing
a fam:lv Of prOCL:cTS tr.ar provides free­
cem 'n commun'cai:ons, C~2 tecr,nology
offers fhe user suoenor audio qualiTy, a
mere secure means or communicaTions,
and, for the firST time, C personal cordless
~e!eo;lone svste.m capdble of mUlTiple
snvlrcnment use

n ·cacv s n!g;'l:v ,I"1oo;le SCCleTY, personal
::cr:-:::I:..mICOTO~'S ore a r'lUSi. Personal
Ilec,""s coCke~cele. ,A.nd MOTorolc
.jeiive:s me ccc'"eiaole SllVERLlNK 2000
" c smc:1. ::gn· ',eT Guraele oersonal

:c'oless telec:--o:le.

KEY FEATURES

• Packer Size
• CAl CcmoeTible
• Access Up ;0 4 Service Providers
• Access Up -0 8 Personal Bases

• Memo:'\! Storage end Dieling
• Lest Number - eoiCI

• f\djusicc:e f<'.nger '/olume

• ":'d;USiOole SoeCr<6r VolL:me
"evpac Lock

• C:--;olce of Primer.; or
Rec;-,argecole ::a77ery



SILVERLINK Telepoint bdse Station

Performance Specifications - All soecifications comply with CAl (MPT1375) and all standards therein.
GENERAL ~

,

I
SJ5XGB 1202AP SJ5XGB 1402AP SJ5XG81602AP S35XG812COAP S35XGB J4CQAP SJ5XG816OOAP

MODELS:
2 LINE WI 4 LINE WI 6 LINE WI 2 LINE W/O 4 LINE W/O 6 LINE W/O
1,'JTERNAL iNTERNAL INTERNAL INTERNAL ,'JTERNAL INTERNAL

COMBINERS COMBINERS COMBINERS COMBINERS COMBINERS COMBINERS

Dimensions: 57.6 cmH x 394cmW x 28.7cmO 22.rH x 15.5"W x 11.3"0 I

Weight: 251bs (2 line. no battery) 11.3 Kg (2 line. no battery) I
27.51bs (4 line. no battery) 12.4 Kg (4 line. no battery)
30 Ibs (6 line. no battery) 13.6 Kg (6 line. no battery) -

9 Ibs additional tor battery 4 Kg additional tor optional battery
Standard Operating Temperature: OOto600C

Rain Intrusion: MIL-STO 81OC/D (Procedure 1)
Color: One standard color. light grey

Digital Speech Coding Type: Adoptive Differential Pulse Code Modulation (ADPCM)
Channel Bit Rate: 72 KBPS

Data Rate Stability: 50 ppm Reference 72 KBPS
Speech Bit Rate: 32 KBPS

Signaling Channel Rate: f or2 KBPS
Modem Speeds: . 1200 BaUd Standard. 2400 Baud optional.

Power Consumption with 6 transceIVers: 60 Watts
,,

Input Voltage: 110/230 VAC. 50-60 Hz
Memory Size: 10.CXXJ Subscribers minimum per 2 lines. Expandable.

600 call details minimum per 2 lines. Expandable.
Special Ust Sizes: 1O.CXXJ subscribers minimum. Expandable.

(new lists. zap lists, hot lists, elc.) i

RF SYSTEM PARAMETERS
Frequency Band: 864.1-868.1 MHZ

Channel Spacing: 100 kHz
Tolal Channel Capability: 40

Duplex Method: Time Division Duplex (TOO) (Transmit and Receive on same freauency)
Transmit/Receive Period: 1/1 millisecond

Modulation: Binary FSK
Maximum Simultaneous Conversations

per bose: 6

TRANSMllTER
RF Output pawer: 10 mW maximum (adjustable)

Output Impedance: 50 Ohms
Frequency Tolerance: +1- 10 kHz

Peok frequency Deviation: )98 kHz (+/- 5.4 kHz)
Adjacent Channel Power: Not exceeoing 10 uW at 100kHz from nominal operating frequency in 80 kHz bandwidth

Spurious Emissions: Not exceeding 4 nW at frequencies: 41-08. 87.~118. 162-230 and 470-862 MHz
Not exceeding 250 nW at all other frequencies < 1GHz
Not exceeding 1uW at freouenCies > 1 GHz

Inlermodulation: Less than 4 nW ERP (10 kHz bandwidth)

RECEIVER
Sensitivity (.001 BER): 40 dB uV1m typical

Spurious & Image Rejection: Per CAl MPT 1375
Intermooulation: -40 dB (at Reference 45 db uV1m)

TELEPHONE INTERFACE CHARACTERISTICS
Audio Distortion: Less than 5'7'0300-3000 Hz + 1dB. -3dB

Audio Frequency Response: Better than 35 dB
AUdio Signal 10 Noise Ratio: Better than 60 dB (3CXl-l0c0 Hz)
Input Longitudinal Balance: Better man 65 dB ( 1000-3400 Hz)

Suppo" servICes
·...Jherever MOTorOla seils. our oroauct
s bcc<ea by service. !n me U.S.. we
;,ave "co auTnOrlzea or comoany­
:)wnea cenrers. In aaalTlon. our
;::lroaucrs are servlcea throuqnour
:ne wOrla by a wlae nerwor< or com­
::::-env or curnonzea indeoenaenr c:s­
:r:bUlor service orc;cn:zanons.

(M) MOTOROLA
~ ;301 E. Aigonauin Rd.. SChaumourg.lliinois 00196

$peclficOlIOnS sublecTTo chanqe WithOUT nonce.
,~. ana Mororola are regisTered TraaemarKs of
~·;1oTorola. Inc. SILVERLINK is a Traaemar< of
MOTorOla. Inc. .i) 1990 Motorola. Inc. ='inTea ,n
USA (9010) CP. Proauced by MarkeTing Services



SllVERlINK 2000 F'2rs,--lol Telephone

Performance Specifications - All speCiTicetions comply with CAl (MPT1375) ena all standaros therein

GENERAL
Model: S35XCD JOOOAA

Dimensions: 2.20 x 5.91 x .95 inches (5.58 x 15.01 x 2.41 cm)
Volume: 8.5 cubic inches (136 cubic cm)
Weight: 6.58 ounces (186.5 grams) with AAAs. 7.14 ounces (200 grams) with Ni-Cd

Operating Temperature: -200 to +600 C (_4" Fto 140° F)
Digital Speech Coding Type: Adaptive Differential Pulse Code Modulation (ADPCM)

Channel Bit Rate: 72 kbitIs
Data Rate Stability: 100 ppm Reference 72 kbit/s

Speech Bit Rate: 32 kbit/s
Power Requirements: Three AAA alkaline batteries (1.5 Veach cell)

One Nickel Cadmium rechargeable battery pack (optional)
Battery lite: Alkaline: 6 hrs. continuous talk time I 40 hrs. confinuous standby time

Nickel Cadmium: 3 hrs. continuous talk time I 24 hrs. continuous standby time

RF SYSTEM PARAMETERS
Frequency Band: 864.1-868.1 MHz

Channel Spacing: 100kHz
Total Channel Capability: dO

Duplex Method: Time Division Duplex (TOO) (Transmit and Receive on same frequencv)
Transmit/Receive Period: 1/1 millisecond

Modulation: Binary FSK

TRANSMITTER
RF output power: JO mW ERP maxImum

Frequency Tolerance: +1- 10 kHz
Peak Frequency Deviation: 19.8 kHz (+/- 5.4 kHz)
Adjacent Channel Power: Not exceeding 10 uW at 100kHz from nominal

operaring frequency in 80 kHz bandwidth
Spurious Emissions: Not exceeding 4 nW at frequencies: 41-68, 87.5-118,

162-230 and 47G-862 MHz
Not exceeding 250 nW at all other frequencies < 1GHz
Not exceeding 1 uW at frequencies> 1 GHz

RECEIVER
Sensitivity (.001 BER): 40 dB uV/m typical

Spurious & Image Rejection: Per CAl MPTl375
Intermodulation: -40 dB (at Reference 45 dB uV/m)

BATTERY CHARGER
Input: i 10.120,220,240 VAC. 5G-60 Hz

Output per C~argingPos.: .15 mA (nominal) telephone / 20 mA (nominal) cell pack
Size: 5.83 x 3.78 x 2.17 inches (14.8 x 9.6 x 5.5 cm)

Weight: .164 ounces (132 grams)

Support Services
'. 'lnerever l'vtotorc'C seCIS, cur oroouct
Sbcckea o'{ 5€r/<:e 1'-' rr-e US. we
~o'{e 900 curnorrzed cr ccmpon'{­
:;wned centers ;:"" ccc:tlon. our
8roaucts are 5erJlcea ilirouqnout
·... e WQno ova '.·.. Ice .'lef'w'orl< at com­
:::anv or aurtlonze-::: i:lCeOencent CIS­
·,·Du~or servIce c~,;:;,"',;laTlors

/fj! MOTOROLA
"-----" ':;01 E ,.:.,gcnculn Rd.. Schcumourg.llllnOIS 00196

~;:;eclfICC~'8rs $UDleCr to Cilcnae Without nOTIce
.;, . cC'a f.~ororolo are reolsre"red troaemar~s o~
':10rc~olc ~c S!LVERL!~~I( IS a traaemark -:~
·,,1oToro:c.:-c: ~; 1990 MotorOla, Inc. ?::ntec :r,

'''::::.'; ICC J C; ;::: "'oduceo OV Mcr~eTlng Services



@ MOTOF.JLA

SILVERLINK 2010 and 2020
Personal Base Stations
CT2/CAI Compatible

-- . - ~ . ..-....~ -- - - ~ -- - - --_.~~-~-~-~-- -~-~...._---
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r':.' ,The.Personal
.'~A2·::,.Communications ..

~~~W.9;,;,,~,~,
"

CT2... the new, advanced second genera­
tion digital cordless telephony. Bringing a
family of products that provides freedom in
communications, CT2 technology offers the
user superior audio quality, a more secure
means of communication, and, for the first
time, a personal cordless telephone system
.:= -::pable of mUltiple environment use.

The SILVERLINK personal base stations allow
the user to initiate and receive calls with any
CAl compaTible oersonal telephone. The
personC' ~ase sTOtions are stylish, designed
for use in The home or office, and include the
most desired telepnone feaTures. Motorola
effers a family of persona! base sTations thaT
gives the user flexibility in configuring their
personal cordless communiCOTlon sysTem.

KEY FEATURES:

• CAl Compatible

• DTMF/LD Capable

• Single Line

• Outgoing Call Restriction

• Incoming Call Priority

• Secure Registration

• MUltiple RegiSTration (Up to 8ID's)

• Programmable Dialing Parameters

• Back Up Battery Power Capabilitv

• Intercom/Page (SILVERLINK 2020)

• Speaker Phone (SILVERLINK 2020)



SJLVERLINK 2010 &2020 PERSONAL BASE STATION ---

Performance Specifications - All specifications comply with CAl (MPT 1375) and all standards therein.

GENERAL
Model: SJ5XCC1100AP (SILVERLINK 2010), 535XCC1107AP (SILVERLINK 2020)

Dimensions: 8.82 x6.42 x2.68 inches, (22.4 x 16.3 x6.9 cm)
Weight: 28.67 ounces (814 grams)

Operating Temperature: -200 to +600 C
Digital Speech Coding Type: Adaptive Differential Pulse Code Modulation (ADPCM)

Channel Bit Rate: 72 KBPS
Data Rate Stability: 50 ppm Reference 72 KBPS

Speech Bit Rate: 32 KBPS
Voltage: 110.120,220.240 '.!AC, 5<MO Hz

Back up battery: 6 AA Alkaline celis provide 8 hours continuous talk time/
(batteries not included) 24 hours standby time (without speaker phone activation)

RF SYSTEM PARAMETERS

;

Frequency Band:
Channel Spacing:

Total Channel Capability:
Duplex Method:

-":msmit/Receive Period:
Modulation:

TRANSMITIER

RF Output power:
Output Impedance:

Frequency Tolerance:
Peak Frequency Deviation:
Adjacent Channel Power:

Spurious Emissions:

RECEIVER

864.1-868.1 MHz
100 kHz
40
Time Division Duplex (TOO) (Transmit and Receive on same frequency)
1/ 1 millisecond
Binary FSK

10 mW maximum
50 Ohms
+/- 10 kHz
19.8 kHz (+/- 5.4 kHz)
Not exceeding 10 uW at 100kHz from nominal
operating frequency in 80 kHz bandwidth
Not exceeding 4 nW at frequencies: 41-68, 87.5-118,
162-230 and 470-862 MHz
Not exceeding 250 nW at all other frequencies < 1GHz
Not exceeding 1uW at frequencies> 1GHz

Sensitivity (.001 BER): 40 dB uV/m typlcol
Spurious & Image Rejection: Per CAl MPTl375

Intermodulation: -40 dB (ot Reference 45 dB uV/m)

TELEPHONE INTERFACE CHARACTERISTICS
AUdio Distortion: Less than 5%

Audio Frequency Response: 300-3000 Hz, + 1dB. -3 dB
Audio Signal-to-noise ratio: Better than 35 dB
Input longitudinal Balance: Better rhon 60 dB (300-1000 Hz). Better Than 65 dB (1000-3400 Hz)

Suoport Services
::Merever MotorOla seilS. our product
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CT2... the new. advanced
second generation digital
cordless telephony. Bringing
a new family of products that
provides freedom in communi­
cations, CT2 technology offers
the user superior audio quality.
a more secure means ot com­
munications, and a personal
cordless telephone capable
of multiple environment use.

The public base station con­
nects to the PSTN and provides
subscribers with a low cost
telephony service. Motorola's
base station is designed for
maximum operator flexibility:
expandable from two to six
telephone lines. a cabinet for
indoor and outdoor applica­
tions, a variety of antenna
choices. and modular
architecTUre.

KEY FEATURES:

• CAl Compatible
• 100% Continuous Duty

Transmitter

• Excellent Speech Quality

• Time Division Duplex
;Jermion

• Microprocessor Control

• Expandc:ble Database

• Modular Oesign
• Built-in Diagnostics

• Memory Protection

• Auto Download / Upload
of Daro

• Secure Algorithm Protection

• indoor / OUTdoor Design

• Secure CcbineT

SILVERLINK
Telepoint Base Station
CT2/CAI Compatible
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Improve
In-Building
Coverage
And Add
Cellular
Subscribers.

Anyone who uses hand-held
cellular phones understands the
frustration of dropped calls and poor
or scratchy voice quality. Equally
annoying is the inability to make calls
inside buildings, subway stations,
pedestrian tunnels and other covered
structures-panicularly when these
are often the very places from which
calls need to be made.

Fortunately, there's a solution:
MicroFill from Decibel Products, an
RF distribution system specifically
designed to provide basic service or
microcellular coverage inside
buildings, tunnels and other such
structures.

Provide Clean, Clear Signals
With Reduced Interference.

Currently, cellular coverage inside
buildings and other structures is
provided by radiating a signal from a
nearby cell site that is strong enough
to penetrate exterior walls and saturate
the interior. UnfortUnately, this power
approach to in-building coverage often
causes interference to other calls in the
network. Such interference occurs
because direct and retlected RF
signals from the high-power site
reduce the signaj·to-interference
ratio in cells which use the same
frequencies. As a result. system
capacity is limited and call quality
lowered.

~1icroFill. on lhe olher hand, is
;~signed to counter co-channel
,lllerference. thereby allowing syslem
operators to provide the higher quality

of service loday's cellular customers
demand. MicroFill uses state-ot-the­
art amplifiers. 75 ohm coaxial cable
and specially designed antennas to
distribute precisely controlled RF
signals throughout the desired area.
The result is clear. clean
communications with little or no
interference to co-ehannel cells.

Cost Savings As Much As 75%
With No Performance Loss.

The MicroFiIl system uses a75 ohm
coaxial cable distribution system. In
many buildings, 75 ohm cables have
been pre-installed for use with CATV
and LANs. With 75 ohm cable. a cost
savings of up to 75 percent over
current 50 ohm cables of equal
electrical specifications is possible.
Since the amplifiers and the antennas
are designed for 75 ohm impedance.
no electrical performance is sacririced.

By utilizing adistributed
gain/radiation system, only the
required amount of signal is radiated
at various locations inside a structure
to provide coverage. Buildings with
no coverage can be provided with
cellular service easily and cost
effectively. Buildings already served
by high-powered sites can continue to
be served while power and
interference are reduced.

In high,use environments. such as
downtown Office buildings, network
capacity can be increased by "off
loading" in-building users to a
\licroFill system served by a
dedicated cell. In conjunction with



Omni and directional antennas are
available to equalize coverage and
Signal strength. The antenna radomes
are ~esigned to be as inconspicuous as
pOSSible. looking no more
objectionable th~ a smoke detector.

MicroFill is a member of Decibel
Products' Multi Media Microcell
Systems family. It is designed to work
wI.th ot~er products including
MlcroLlte. a fiber optic microcell
system. the 16-Channel DB4416
Power Combiner. PrismPlus repeaters
and a selection of specialized low­
protile interior and exterior antennas.
Together. these products provide
cellular system engineers with the
tools t? meet t~e challenges of today's
subscnbers while building the
foundation for future pers'Onal
communications networks.

Input from
Cell Site,
MicroLite.
or Pr;smPlus.

MicroFiIllnstalls Easilv
and Economicallv At !\ianv
Convenient Loca·tions. .

MicroFill's 75 ohm cables are
designed for in-building distribution
and are therefore easy t~ install. DC
power is supplied to the in-line
amplifiers through the coaxial cable.
This further reduces the cost of
installation. since in most cases an
electrician is not required. The power
source supplying the amplifiers is
placed in an equipment closet and
plugged into astandard electrical
outlet. Uplink and downlink
directional couplers provide easy
setup and maintenance. as well as
monitoring points in the system.

Specialized Coverage.

MicroFill, Decibel's
75 ohm RF distribution
system, offers improved
portable coverage
and PeN-type service ""'-
to buildings, tunnels, ~""'-..""'-
parkmg garages, etc. ........ ""'-

.........

D~cibel's \licroLite'M Fiber Optic
Mlcrocell System. the dedicated cell
can serve several buildings.

MicroFiIl Handles TOMA.
COMA And Narrow Band
As Well As Analog.

The MicroFili system is designed
to be transparent to the cell site.~This
ensures that the investment in Decibel
equipment will continue to perform
even if you change MTSO or base
station suppliers. High linearity
throughout the system ensures
compatibility with TDMA. COMA
and N-AMPS as well as analog
systems. This linear design supports
both today's analog systems and
tomorrow's digital modulation
scheme.
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