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1.0 Introduction

1.1  Test Summary

FCCRULE | DESCRIPTIONOFTEST | RESULT | PAGE

2.985 RF Power Output Pass 3

90.205 Effective Radiated Power Pass 4

2.98%(1), 90.209(b)(5), | Occupied Bandwidth, Bandwidth Limitation, Pass 5
90.210 Emission masks

2.991 Spurious emissions at antenna terminals Pass 7

2.993, 15.109 Field Strength of Spurious Radiation Pass 12

15.107 Line Conducted Emissions Pass 15

2.995(a) Frequency Stability vs. Temperature Pass 16

2.995(d)(1) Frequency Stability vs. Voltage Pass 17

2914 Transient frequency behavior Pass 18

Nz
~ // Mt\&/ ‘;-4&& Wt fretA "c)f’r- iz X / ‘5/ 7 7

David Chernomordik Date
Test Engineer

FCC ID: JWFTS4000A 1 Report # J98019482



Type Acceptance information for TS4000 Radio Modem with 3474 Transceiver
Proposed FCC ID JWFTS4000A

PURPOSE

The purpose of this document is to provide information in support of type acceptance testing and
report generation in pursuit of a Grant of Equipment Autherization under FCC Parts 15 and 90 and
Industry Canada RSS5-119, RS5-210 and ICES-003 for Teledesign’s TS4000 Radio Modem.

INTRODUCTION

The TS4000 is a high-speed radio modem that consists of a modem board, radio transceiver
board and metal enclosure. The radio transceiver board connects to the modem board with a
flexible printed circuit.

Radio Transceiver Board

The radio transceiver board for this application is an E.F. Johnson DL3474. This device is being
used without any modifications. The DL3474 has received FCC type acceptance with an FCC ID
of ATH2423474-001. All circuit descriptions and details for the radio transceiver can be found in
the type acceptance document for the DL3474. A copy of this has been included with this
application. The radio transceiver is available in a frequency range from 403-512 MHz and
includes a temperature stable reference oscillator with a frequency stability of + 1.5 PPM.

Modem Board

The modem board provides the serial data interfaces that the user's equipment interfaces to. The
modem board also controls the operation of the radio transceiver. This control includes controlling
the radio power and frequency and also controlling the modulation, data rate and frequency
deviation of the transmit signal. Note that it is this transmit signal that defines the emission
bandwidth and spectral efficiency.

Radio Flex Circuit

A flex circuit is used to interconnect the radio transceiver board to the modem board. This flex
circuit is also used to interconnect the serial port 2 connector to the modem board. The J11
interconnecting diagram included with the modem board schematic provides the specific
connections provided by the flex circuit for connecting the 3474 transceiver to the modem board.

Configuration Software
IBM compatible configuration software is used to control all aspects of configuration, tune up and
test of the TS4000 radic modem.

General Information

Manufacturer: Teledesign Systems Inc.
1710 Zanker Road
San Jose, CA 95112
408-436-1024

Contact Person; Mark Hubbard

Product Trade Name: TS4000 Radio Modem

Product Model Number: TS4000-02Aff  where: ff - indicates frequency range
Proposed FCC ID: FCC I1D: JWFTS4000A

Production Plans: Teledesign Systems Inc. plans to produce this product in

quantity (greater than 1) production runs.

Teledesign Systems, Inc Confidential Information Page 1



Type Acceptance information for TS4000 Radio Modem with 3474 Transceiver
Proposed FCC ID JWFTS4000A

OPERATION DESCRIPTION

Radio Channel Programming and Switching

Up to 99 radio channels can be pre-programmed into the modem board’s non-volatile memory
with a PC based programming software. This software is only available to authorized dealers and
service centers. The user can switch between pre-programmed channels by sending an ASCI
control string through one of the modem board’s serial ports.

The frequency of the radio transceiver is controlled by the microcontroller using the SPI port. This
port directly controis the PLL (Phase Lock Loop) on the radio transceiver board. The
microcontroller monitors the lock condition of this PLL using the lock detect signal from the radio
transceiver.

Radio Power Control

The transmit power is adjustable from 0.1 to 2 watts. The actual value is adjustable by the end
user using the TS4000 configuration software but can never be set over the maximurmn value of 2
watts. The modem board sets the radio power using DAC U5A. The maximum value that this
circuit can be set for is configured when the unit is tuned up. This prevents the user from setting
the output power higher than the maximum allowed.

Data Rate and Emission Masks

The modulation data rate is controlled by the microcontroller using the clock circuitry (described
above). The modulation data rate, combined with deviation, controls the occupied bandwidth of
the transmitted signal. The allowed occupied bandwidth depends on the channe! bandwidth and
the corresponding emission mask of the signal. Please reference the emission designator
calculations in the front of this document for the maximum modulation data rate and deviation
allowed for each designated emission.

The maximum modulation rate that a unit can operate at is configured by Teledesign Systems
when a unit is tuned up. The TS4000 configuration software allows the user to adjust the
modulation data rate but can never set it above the maximum value that is configured when the

unit is tuned up. The deviation is controlled by the modem board based on the modulation data
rate that the unit is set for.

Spectral Efficiency

This equipment is capable of suppofting a minimum of 4800 bits per second per 6.25 kHz of
channel bandwidth. This allows this equipment to support the latest FCC spectral efficiency
requirements.

Teledesign Systems, Inc Confidential Information Page 1
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INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/28&3/98 & 7/6-8/98

2.0  RF Power Output, FCC §2.985(a)

2.1 Test Procedure

The transmitter output was connected to a calibrated coaxial attenuator, the other end of which
was connected to a spectrum analyzer. The resolution bandwidth and the video bandwidth of the
spectrum analyzer were set up to 300 kHz and 300 kHz respectively. The attenuator was included

in spectrum analyzer OFFSET function.

Transmitter output was read off the spectrum analyzer in dBm.
2.2 Test Equipment

Hewlett Packard 8481A Power Sensor, 435B Power Meter
Hewlett Packard HP8566B Spectrum Analyzer, 100 Hz - 22 GHz
Tektronix 2782 Spectrum Analyzer, 100 Hz - 40 GHz

2.3 Test Results

Refer to the attached plot #2.1-2.3 and table below:

Power Level Reading, dBm
(Watt)
512 MHz 458 MHz 403 MHz
2 33.1 33.0 33.0
1 30.1 30.1 29.9
0.5 27.3 27.4 27.0
0.1 19.8 16.7 19.5
FCC 1ID: JWFTS4000A 3 Report # J98019482



INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/2&3/98 & 7/6-8/98

Occupied Bandwidth Plots:

4.1 C 20KOF1D B=32 kbps, M=4 kHz, D=6 kHz, Span 100 kHz

4.2 C 20KOF1D B=32 kbps, M=4 kHz, D=6 kHz, Span 200 kHz

43 C 16KOF1D B=24 kbps, M=3 kHz, D=5 kHz, Span 100 kHz

4.4 D 11K2F1D B=15 kbps, M=1875 Hz, D=3750 Hz, Span 100 kHz

4.5 C 20KOF1D B=19.2 kbps, M=6 kHz, D=4 kHz, Span 100 kHz

4.6 C 16KOF1D B=19.2 kbps, M=6 kHz, D=2 kHz, Span 100 kHz

4.7 D 11K2F1D B=10 kbps, M=3125 Hz, D=2.5 kHz, Span 100 kHz

4.8 C 20KOFID B=14 kbps, M=7 kHz, D=3 kHz, Span 100 kHz

4.9 C 20KCF1D B=14 kbps, M=7 kHz, D=3 kHz, Span 200 kHz

4.10 C 16KOF1D B=10 kbps, M=5 kHz, D=3 kHz, Span 100 kHz

4.11 D 11K2F1D B=7.2 kbps, M=3.6 kHz, D=2 kHz, Span 100 kHz

4.12 C 20KOF1D B=32 kbps, M=4 kHz, D=6 kHz, Span 200 kHz, Low
Power

4.13 C 11K2FID B=10 kbps, M=3125 Hz, D=2.5 kHz, Span 200 kHz,
Low Power

B = Channel Baud Rate
M = Modulation Frequency
D = Peak Deviation

&
FCC ID: JWFTS4000A [ 6 Report # J98019482
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INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/2&3/98 & 7/6-8/98

3.0 Effective Radiated Power, FCC § 90.205
Requirement: The Effective Radiated Power (ERP) must not exceed 20 Watts.
3.1  Test Procedure

The EUT was positioned on a non-conductive turntable, 0.8m above the ground plane on an
open test site,

The radiated emission at the fundamental frequency was measured at 3m distance with a test
antenna and spectrum analyzer. During the measurement, the resolution and video bandwidth
of the spectrum analyzer were set to 100 kHz. The maximum emission was recorded with the
rotation of the turntable and the raising and lowering of the test antenna. The spectrum
analyzer reading was recorded.
The ERP was calculated as follows:

ERP g,y = Eupyvim + 20 log D - 10 log 30 - 10 log G - 90

where D = 3m, distance
G = 1.64, gain of half-wave dipole

3.2 Test Equipment

Hewlett Packard HP8566B Spectrum Analyzer
CDI Biconical Antenna

3.3  Test Results

Refer to the table below. The EUT passed the test.

Frequency | Spectrum Analyzer Antenna Cable loss | Field Strength ERP
Reading Factor

MHz dB(uV) dB(1/m) dB dB(uV/m) dBm

403.0 110.2 16.5 0.5 127.2 29,6

458.0 111.6 17.5 0.5 129.6 322

512.0 109.5 18.4 0.5 128.4 31.0

FCC ID: JWFTS4000A 4 Report # J98019482



08s g "BE dMS
ZHM BT NVdJS

e

|
| |

e e

m
]

e e

ZH 201 MmBaA

<H

Bal M8 s34
ZHN @08 "21S ¥3ILN3D

e

L

— s ey

TN LTI
, __VA_;*_:* ; _ -
" g |

[ A

B L e

M_ "
e et e <|!,m [ A .+ft e
|
L : N
m
m _ i
i | i
WI!.F' .!:.zij.u..i) [P SV zr-n"r.- - [
i i
L
| ’ m
I R R

grp 81 "Z2e—
ZHM B '8 V MM

g . 8403

apP
8 ‘61

'
R R,

13s440

m /8P a1

8P 8 N31ilVv

veeersidmr

wugP @ "ee

ey O

434 ;

- SW3ILSAS NIISTIQ3IN3L

T° ¥ #1L0O1d



oBs 3 '8 JdMS ZH B81 MEA ZH @1 MB S3Y
=H™ &&N NVdS ZHW @28 "21S 23LNID

o - 4|.|.14!

=T SR i S )ﬂ.il?; f
n ,
”

a . ¥&03

ﬁ ap
| 861
- S e e ) 35 540

- T
!
|
1
i
I i t
N
E
SN . N

L
b e e e N SR U

f

4

i

bk g . r,wl‘ !F:l.}l.#iﬁii!lf . T T et

| | | , | | | | /aP Bl
r&g%i@!;%i-i;;ztrsiiiLt:ilik:Eii b .y

aP @6 "‘BE-— 8P BE NI3ILLV wgp @ "ec 43 L
ZHM B 81 ¥ MMKW VAPBYSLAMI — SWILSAS NIIS3A3TEL

2y #1014




o8s 8 "BE dMmS

ZHY B81 NVdS

ZH

A
M i

4

—

b e

T
/
f

e et SVt

BB1 MBA <H

BT M8 SHA
ZHW B29 "215 M3IN33

1
13
!
!

B8 SRR YONNL...

{
|
|
|

] L

.

L L — | l T -
w “ w
| |
e . 'IIIMQ e, poppeenm L.&L‘w.'...l\! e nm. e o i — e el
.
W ! a .03
e —— .m P I,Illl.l,iz:wlvl!.l{:% o
|
1
PSR S S, m———— . l‘l —— — .Il-){..‘mllfllr. S— SO SR im
_ m _
_m m
i
SN SR NS SO
w .m

8P
B 61

B Jlxl..l.:ivli.—..i\'l.l!:, —

gP OE ‘-
ZHM B B ¥ MMW

v

]
R |

-

135440

/8P 81

!

8P BE NILLV
PBBYSLAML

=7

wgp grEE 43

SWILSAS NIOIsSZ03131

£°F #I0Td



DU8sS g "@E dmS ZH B881 M8A “ZH @81 Mg s=Hd

ZHM @81 NVJS ZHW 288 "21S MIINID
T T T T ) i
|
]
0. ¥N0D
1
]
_ ap
| 8°6I
i 135440
|
w
L U o __
| |
| | | | | /8P @1
I b ! [ b -,
aP 28 "'B/- 8P @E N3ILLV wgp @ ‘e 43 L/
ZHM € 2T ¥V NMW VEBBYSLIMIT — SWILSAS NOISIOI3ISL

F°¥ #L0O1d



oos 8 "2 dMmS “<H Bzl Maa < 21 M8 S3Y

ZHM B81 NvVdS “HW 8B8@a 215 ¥M3IILN3D
T e g e

R T

H
i
. i
i
*
4

—

S - __..._....’
|

H

;

4

=

‘ |
; |
e

——

|

)

|
-

Q.,¢8403

ST

k

8P
861
135440

| R

|
'
|
|

i

S S

” M m m | | /8P a1

L - 1 USRS SRR RO QC
8P 88 "LE- 8P @E N3ILLV wap @ "EE 43

ZHM @81 V YW VBPRYSL4MI — SWILSAS NIISIA3IT3L

Sy #1014

L

i

i

i
e ssrbe et e




ces 8 "BE dMS
ZHM @81 NVYdS

BT MmgA

<H

Bat
ZHnN

;:iﬂisf;@?%LiEs

H

mnge S3M

QB "21S H3LN3D

= w

S VTN SRR S

B e e E

-
|
|
|
g
1
L
!
g
T
!
|
|
!
r

ap @s ‘2y—
ZHM BB ¥V MW

I I;ligsﬁ;:r:wnnzifiki.!‘tlu
HgP BE N3LL1V
vapavrslildMmr -

wgp

_
_
i

g "EE

43y
SW3LSAS NOIS3C3II3L

G .8603

8P
86T
135440

789P 31

s

=¥

9% #LO01d



OBsS B "BE dMS ZH BT MEA =H a1 M8 S3d

ZHM 221 NVdS ZHW 202 215 d3LN3D
e O : y . .
| |
T
“
m a.¥d02
ﬂl -
|
i
L
v
i
!
. e ‘
_ |
S SSUUUSN S
_ w
i aP
L 85l
o 135440
b
m
M ! M s/apP @l
r L . UPNIR PR P P e Ql\
8P B6 "24- 8P QE N3ILLV wgp @2 "gg 43y
ZHM S "2T ¥V HMKW VEeBrsSidMI — SWHELSAS NIIS303 131

L% #LO'Id



o8es 2 "BE dMS ZH  B2aT M8A zH4 RO1 M8 S3d
ZHM @1 NVJdS ZHW B828 215 d31N33

T ki

|
!
i

g ., d+03

s e S

T

_
U SO WU SRS S RN I ‘zs|;a+f; N NS
: _ ap
861
13s440

!

i
i
i
“ }
K El
i _
_ !
, !

e I
J

f
1

| w | | | | /8P B1

RS N R AN SUSUY U SN DS SN S— y
GP QE "Gv- ar BE N3LlV  wap g°'EE 43y

ZHM B TET ¥V MM VBRBYSLdMT — SWARLSAS NIIS3E03131
8 v #L01Id




es 2 "898 dMS zH B2l M8A <H gl Mg S3d
NIX‘QGN Z(&m ZHW 280 Nﬂm d=3.LN33D

f,! 1 ...Ef} B . S g I

M
!
! W
m

P T RSUR———.

R
|
|
|
|
|

G .40

R
|
!
E

SIS S ntlﬂﬂi\ni.s] ——

| w

e 138440

| _ | !

1 ] H

R N

| w ;

| ” i

=SNG RS SR S |

| | |

| m .. u | i _

- - L L b b !

! m ] | w

T N | L

| ;iA.ii- - :§+i:£iw1. S

m _ | | ap
| | L g-BT

R

T o P

F
|
—-i
i

a
|
b

78 @Il

}
i
B S
: i
FURDIUNNISEUUIIEE SS— ......if. (PN NP ———
t
¢
-

m | w
— i 1. —

. i we UV SR R W | 4 ,
ap am Sy — 8P @E N3ILLV wgp B "EE <43y o,
ZHM 8 21 ¥V MMW VEBBYSLAMI — SWILSAS NIIS3IOI3L

6°% #L071d



98sS @2 "8t dmS
ZHM 881 NVdS

[ e Me!rl S

i
! i w
- 13
.m cmamdes L S a. * e

SRS SRS WU

ZH BBAT M8A zH

a1 mg S3M

ZHW B88@ "21S d¥3L1N3D

{ |

T

w m

" adeaeamn e, L.ll-llau_

4 ., 6803

SR S S

! :

t

.

|

8P BE "% -
ZHY 6 'B V dMK

e
|
3
|
|
|
|
|

:
USROS SR

___.
. h.-._.‘

—

R P e

|
%
4
5

F
!
| S

8P
B ‘BT

— — f.%,\!,llilli.).irlifi\d.lli...h!l.(lbu!l.;u«I!l ke
| _
SR SRS PIINS ST MU I
| , {
f “ i

i

l

|
e

135440

£

SRS G I RO

HF BE N31.1lV

)
i

S N

L4
i
]
[
j

8P 81

LEP B fE umn Y

VEBROYSL1LdMI — SWILSAS NIIS303131L

0T % #40'1d



oBsS @ "BE dMS
ZHM BB8T NVJS

P e
\

i

Jm = ek -.._||. e o o

“<H

}
“ u ;
S Y N N
: i

e e

e

881 MaA

g81 M8 S3d

ZHW BZQ "2IS HILNAD

.lataﬂraz;:rfaraw;;:anu:sasjﬂ;;a;rt:pfnw

i

“ 3
;

!
!
i i

i

T A e s ] bt i i s g Ee

B
!
|

|
|
l

B S B S S

}

- ,..h._....._r_...._...........‘.. _....j,..m.._ e —— ..,,.,,_%

b
[ S
i
¢
!
b

i
M _
u?!..-......ui... ——— e - it e i o e e . et
! ! :
i i
i i !
i :
e Y U D T U S SN -
w n
{ i
| | !
_ H
m .
i

U R NUR

8P 82 "aLl-
ZHM § 21 V  aMIA

R RS S .

.
H
i
i
i

i - e e

B A MV S VSN g DU S

!
!
i
.
!

o P OISR D

-
w
|

|
|
!
1

S P s e

i ]

8P BgE

N3LLV
VEOBYSLAML —

wgp @ ‘e

Q.4403

8pP
8 ‘61
135440

8P 8t

’

/i

A3 7
SW3LSAS NIIS3IOA3T3L

TT 7 #1014



98sS @288 dMS
ZHM BB82 NVdS

ZH

r— 1 e m M -

ﬁi%fiJ

[ S— _ e

; J ! k m

m ] | : |

i i i : :

| | m | “
. L e timme ma  ee

| y

S
8P @z "ge
ZHM B8 BI-V MW

N PR SR S

i

B i C

-

ap

YARAVYSLAMT

8881 mgAa

e

<H

Q81 Mg S3M
“HW BBEZ 215 «3LN33

0 .&4803

QT N3ILLV

_— l...ﬂ o .:l — i.l....i..lw . et N U S U I._
W | | ﬁ w 8P
i | ; ! m . 8°BT
7' r — M ~7 135440
_ |
H B B : B
e e e i :J
m ] m | i /8P B1
RO SR R R SR S |

ciy

wgp 8 61 = I P 7

SWILSAS NIIsS3aaani3lL

¢1 % #LOId



S8S 327898 dMS <4 881 MmMgAa “H BAT M8 S3d

ZHM 282 NVJS ZHW 888 "21s H3LNI3
i g o e e _ ; T T -

. ; | ;
¥ w

_
!
|
——
i

0. 4803
L
!
!
!
%F‘n S S ey
| M ap
| w | 8 61
e -} 13S 440
| m |
1 i H [
M;rl.! —— !}i.wf:‘ Sf...-!...iim.....lii; i _
| m i w | /8P B1
b e w....ll~ O SR {_r- e !Hai...iif‘-,alh...1!.;.[-.1 RV P SO _ “ ;

8F S 'Et 8F @1 NILLY  wap 88T 438

ZHM T T2 TN oMW VBBYSLAMI —~ SW3LSAS NOIS3IO3I3L
€eT°F #51071d



oS

B dmSs

“HM B8 "881 NVdS

<H 881 M8A

“H BT Mg S3d

“HW 8280 "EA¥ HILNI3J

| [ - T W I [ T T
H L
. | | |
" & 4 — h S SN 2 + % -4
m | — Y-+ ALY k) .
| | _ 0 .3¥3¥03
N —_ e e i e et [ B |
| | .
_ i ! u
L L . N i
= : : — T 3
|
] __
—— R it - —
| | .
w o
S m — el - e
m m | | 8P
i | | 861
Tiiil!ﬂa ...... - ; - S , 135440
| | | W
! f i : :
- _ w : . | B = - o
| | | | | /8P o1
L | N RS R R . m

8F B2 "EE-

ZHM B "BT ¥V UMW

8P BE NILLV
VOBBYSL ML

wgp 2 "Eg 43y

=7,

SWILSAS N3IS3A3T3L

PL°F #L0O1d



oS A5 dMS ZH 221 M8A ZH 291 M8 S3M
ZH™Y @ "882 NVdS ZHW 2800 "EBY d3ILNID

?i:_ PUINE Ty
i . j .

m

| | / | |

i : ; i j

. m —t S e .-zfafawiyaljﬁ‘.trx:z:snir;-;-s;auirrnelr{:;z¢&
|

-

, ! 8~
! " i 861

|
!
L w - - ,im. ! 13s 440
u | . f ! m
m |
s e - B e e £ et i o s ot e £ o . i T s e v e — o o e B e e e
H
| | ! m |
; ; ” “ w w 8P 81
| '
SN RS NN ISP NS ENSN (R U S )

grFP 88 "1E- MB PE N3ILLV Emﬂ @ "EE 43d
ZHM Q@1 V dHMW VBaevrSLl4MI — SW3ILSAS NIIS3O3aTAL
ST°% #I01d



o2s Bc «dMS ZH B8t MgA ZH BB1 M8 S3d
ZHM B "a81 NVYdS NIZ By m&.v H21NZ3D

o

A :-4 :-ﬂa q] -__ a .w— »I_‘
. : W

| ! !
N
. _ B
u _ ! 8P
! “ | m 861
t i 135440
| |
T T T
| ! i
| w n /8P @1
1 . } i D\
ar 8BS “Iv— 8P QE N3ILLV Wwgp @ "EE 43 L
ZHM 8 "B1 ¥V NMW VOPBYSLAMIT — WILSAS NOIS3Ig3II3L

91°% #L0OTd



o9s B dMS “H BT MaA “H BT Mg S3H
ZHMY @ "BB1T NVYdS ZHW B8BRY "EAY HILNID
_ m x : )
} Y
e e u - ] -‘Iai
,J \ |
i ’ R \ﬁ LJ |
2 m_ —— -
g
— \ —
ap
(- 8 °61
! “ 135440
| /8P BT
- L. k h\
HP OQE "69-— 8P B N3I1lVv wgp g "ee 434 L/

ZHM 9T T V¥V UMK

YOBBYS1LAML — WILSAS NIIS3IA3I13L

L17F #1014



oBS P2 JdMS ZH 2@T MaA ZH BT M8 S3N
ZHM @ "821T NVdS ZHW PPP@ "EBY HILNID
: » SR _ ,
, _ M
i
- o
¥ﬂ @
ap
. . B8l
A M - R - 135440
! | :
| m M
- w | ]
| W | w M /8P BT
| | i ,_
S J— i - i — :wv.l o i _— D&I\
aP @29 "8E-—- 8P BE N3LLlV wgp @ "€ d43Y

ZHM 8 81 V

SHNW

Vapavrsidmr -

SW3LSAS NIIS3IC3INZL

8T v #LOTd



DesS B dMS <ZH 881 maA ZH @281 M8 Ss3d
ZHM 8 "8BI NVdJS ZHW 28082 "Ea¥ HILNI3D

£ M 1

;

|J«||

Y
. — .

,_
- i /\ \—P -
- ! -
- . N
|
| | M
apP
861
135440
! | /8P 81t
L. . — w ? . ” »_ QI\
8P 29 "S- 8P BE N3L11lV wap @ "EE A3d
ZH» B8 "'8T1 V XKW Vb SldMr — SWIALSAS NIOIS30a3113lL

61 #IL0OTd



[es B2 dJdMS ZH BBT1 MBA ZH 2081 MB S3y
ZHM @ 881 NVdS ZHW Q882 "EQY HILINIAD
|
H

T g ..f:

T ]
M |
| :
d |

Wm i S m
| W |
w SO SRS 3 SSRGS FUUSUUEN WSS NSNS
|
_
- “ R
; !
m , I
hl. ..... e s e s L e e ] L e e i - e e o Lt e e g
m _ m _ ap
_ | % 861
~ ! i
b — e - ﬂ ; 135440
~ m ; W
1 _ ‘ m
—rlr....r: vl.,li._.. JEUSENEE A .....l.i!.!4! SRSV SEpN U - SRS NS ” Innlwuiii U
_ ! : { | i
i | “ | , | m w /8P B1
i i . A S N S i |

=

8P B ‘Eg9- ‘8P 2 NILLIV WEP @ "EE <434
ZHM E T ¥ MW YRBAYSLAML — SWILSAS NIISIQITIL

0z v #1074



o8s B2 4dMS ZH a1 MaA ZH 201 M8 S3M
ZHM @ 881 NVdS Zin Q@23 "EQY HIALNIZI

T T T T Tl

B VR

: 1Wiltale - LeiaTaiai;.fi;i}ii!éllz%)r,%is:sl

: m :

] s B o R

e i T ﬂ

M m g m

“ _ i j “ m -

Hm‘llv-:i;il.. ........ N SO N . I - | - i . — .-..Flll....d.li,.i. I ).UM

| | | | | |

| | . S

m “ | __

f

w ” | 861
e e 1 =] 13S4:0
_ |

S S R T RO

v w _ i w

{ i 1

w m M | m | s8P @1
! § i } 1

b d

. . N R : R R AR I h&%
8r 86 "g8Li-- HP & N3ILLlV wgp g "EE A43d

ZHM 21 T MMW YORBYSLi4MT — SWILSAS NOIS3IO3ITAL

T2 "% #L0O1d



oS B2 JdMS
ZHM @ 881 NVdS

ZH 281 MmgA

ZH BB871 ME S3Y
ZHW 20200 "E2% H3LNI3JD

M.,Iai!‘IJJ}lirl.wil- —T T e g e e g

| |

- Il_nt : i _— 5.1 i

SRR ¥ § S

[P ——

N
|
I

8P g "S¥--
ZHM B TET ¥V MK

gF BE N3LLlV
vagarsiamr -

WP @2 "EE H43d
SWILSAS N3IS3O3IN3l

apP
8 °'61
135440

/8P @01

o

ZZ°y #L07Td



nes BS dMS
—HM B "Ba82 NVYdS

—H 881 M8A

T l,ﬂ.. ﬁ ) m
i

i | |

R

M
:

| m |
Lol
8P gt ‘Sv-—

“HM 2 21 ¥V oMW

;
i
A4

e i St

e

ZH BB1T Mg S3d
ZHW 828R "EBY H3ILNI3T

A

m
|

R el e——

- et

!
!

:
i
i

b

8P PE NILLV

Yaeavrsidmr

— SWILSAS

RO

[T S ———

wgpP @ "EE 43
NOIS3O33L

ap
8 61
135440

oS8P B8l

=

£ #L0O1d



c8s P2 JdMS ZH @1 M8A ZH P21 M8 S3
ZHM @ "BBT NVdS ZHW 20082 €8+ HILNID

1 ﬁ ~- SEENE A .M isfl\.w
_

1
i
UASNAL DS LA A

YA
i ‘_- vr, _ — y i 4 i
§
| !

Tll»l..l.ll..lr\l\.:l__vi.-.i..l.f A e R T A A L

S I S . Ry - 1 — — — .

|
|
| |

e S | T S e

8P
861
- 135440

e

SUNSVSUPUSUYS USRI IO SN U SRR SN SN S

- i;.
|
- L

8P BS "Tv-— P @€ N3ILLIV wEp @ "EE 43
ZHM @ BT V NMMIW VBB@YSLAMI — SWILSAS NOIS3IA3TIEL

w
{
“ /8P BT
—

=

o A it

R

et #L0T1d



InsS B2 dMS “ZH B81I MBA “ZH 881 M S3y
ZHM @ "8B1 NvdSs ZHW BRQREAE "EBY HIALN3D
r = ~ e g e o _ . ,

_ §

e e e

- - I e
i _
!
m\v ...... P . |.m S - R Lliliﬁ.iil‘lv B e o W U — .a-...rm
i :
! i
I8 S | , |
T | | T
IS S | e : ; ST TSNS P E—
_ * ,‘ (=]=
{ 8 ‘67
T B e i S A R 135440

]

i i
A

'
|
§
|
!
|
i
E
!
&
!
i
|
i

_ /8P 21
. o b A | | h&k
8P B4 "14- BF BE N3ALLV wgP @ "EE 43y

ZHM S 21 V' oMW YBRBRJVYSLAMI — SKWILSAS NIIS3IA3ITI3L
2% #1014

—
|
|
i
——
|
t




Q8s g "89 JdMS

ZHY B8Z2 NVdS

et MmgaAa

ZH

a1t mMB S3d

~HW 8808 '85% d3LN3T

_

!
| |
w

S R S
!
9

P S

= g o]
!

|

i
3
H
!
i
f
f
i

L
}

R

- “—‘"“‘ TTTTITTTTTT !'T"“ o
!

1
i

AV S

8P a8 "EE-—

ZHM 8 81 VvV UMK

|
{

P g £, SRV S ) g e

———— _Er_ﬁ -
I
, |
;}M_h.,..w._'}_«,. b
i i
!
!

ap BE NILLV

!
|

e : . _.__,_,-.L_,.‘,._I‘LI,-_ RSNV N, .f,

S —
i
i
!

{
!
|

]

o e e iiLrlrlei.t[.E.i,.ml?.. P
wgpP @ "gE A3
VRS ldMI — SW3LISAS NOIS3IC3IT3l

G . =603

=12
B 61
135440

/8P a1

oy

9¢°*¥ #107Id



8RS 8 "88 J4dMS

ZHY B82 NVdJS

281 M8 S3Y
~HW B8 "8SY «H3LN3D

.l1..:13%.i!.zii!i1€.im.r!t

e e

! ‘
: m |

| . j
|
| . . ' @.,y¥0D2
N w
m. e —— * e ¢ i o At . e sl s, i 2 ke, !i...\?rl‘llil nnnnnn _|l\ e e R I..iL!r...l..[.(luil|_|| R n _[lllll‘ e et
| | r / | |
, - — — —— £ _ . S Y S —— - ! i —
i W ! L W m W i
| N ¥ | |
L | | i w _ | m
”.1..;!» e e w —— e - — —_—— ..Lw.:.. Hmﬂ.wf;ilﬁlﬁ! . = m__n.:wm RO S S M...inl v !1*. . j..smlnl-nl\ :Il.-lu._
_ : 1 I _
| | | |’ | | | |
“Inl.lll?.ll... i e + : N { S SN B N S——— |
j ] | 0 m 7 + -t |
w j | | | _ ; % M m
| W | R oo i I S
_liu R ..M-, I O ;tr-..i::lmill S _ H S S flnl.ikﬂ e e SLW e !+| rrrrr L_
m : Lo x _ i _ ap
| m i oo | w | I 8rsl
ﬁ,..l - - ,tw..rli v i L s oy o v vt e ee _ v e .slﬁ;’ — Llaisi — s ...I.I..% — a1 .li:k,ll_rls..;,lia i..wlfti r.ii!...t.w .P mmu r..._O
m h | .T | m | M _
| M | w | i
ﬁ - e -.EMEE — lr...l,iwlvrx h.ﬁ.l;i..:w!..l..l.e —_— ﬂ. e .E“M!i e it % RS lmr — e mr — I,.“ [ ||m
m ! i ! m | | | “ . 8P @1
h. i . —— I — - .lwr P G, .w e .— 1 S i _— .i....,..m

MU @m mvi

“HM B 21 ¥V UMW

mU

YR38B8vsSLamr:

OE NILLV nep B et 43y Y

SWALSAS NOIS3Q3T131L
LZF #LOTd

—



INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/2&3/98 & 7/6-8/98

5.0 Out of Band Emissions at Antenna Terminals , FCC §2.991

: ¢ Band Emissions:

The power of emissions must be attenuated below the power of the unmodulated carrier (P)
on any frequency removed from the assigned frequency by more than 250 percent of the
authorized bandwidth - at least 43 + 10 log P dB.

5.1  Test Procedure

The RF output of the transceiver was connected to a spectrum analyzer through appropriate
attenuation. Sufficient scans were taken to show the out-of- band emissions if any up to 10th
harmonic.

5.2  Test Equipment

HP 8566B Spectrum Analyzer, 100 Hz - 22 GHz
HP 7470A Plotter

5.3  Test Results

The EUT passed the test. Refer to the attached plots.

_____ e Deslgmator G4
5.1 4 Level FSK 20KOF1D Scan 1-100 MHz
5.2 4 Level FSK 20KOF1D Scan 100-1000 MHz
53 4 Level FSK 20KOF1D Scan 1-2.5 GHz
54 4 Level FSK 20KOF1D Scan 2.5-5.5 GHz
55 GMSK, BT=0.3 11K2F1D Scan 1-100 MHz
5.6 GMSK, BT=0.3 11K2F1D Scan 100-1000 MHz
5.7 GMSK, BT=0.3 11K2F1D Scan 1-2.5 GHz
5.8 GMSK, BT=0.3 11K2F1D 2.5-5.5GHz

FCC ID: JWFTS4000A 8 Report # J98019482



INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver

Date of Test: 7/2&3/98 & 7/6-8/98

Trmmittngat 43MEz

Type of Modulation |  Emission
L I AT P De51gnator

4 Level FSK

20KOF1D

Scan 1-100 MHz

5.10

4 Level FSK

20KOF1D

Scan 100-1000 MHz

5.11

4 Level FSK

20KOFID

Scan 1-2.5 GHz

5.12

4 Level FSK

20KOF1D

Scan 2.5-5.5 GHz

5.13

GMSK, BT=0.3

11K2F1D

Scan 1-100 MHz

5.14

GMSK, BT=0.3

11K2F1D

Scan 100-1000 MHz

5.15

GMSK, BT=0.3

11K2F1D

Scan 1-2.5 GHz

5.16

GMSK, BT=0.3

11K2F1D

2.5-5.5 GHz

pe of Modulation

Designator

 Description

5.17

4 Level FSK

20KOFID

Scan 1-100 MHz

5.18

4 Level FSK

20KOF1D

Scan 100-1000 MHz

5.19

4 Level FSK

20KOFID

Scan 1-2.5 GHz

5.20

4 Level FSK

20KOF1D

Scan 2.5-5.5 GHz

FCC ID: JWFTS4000A

Report # J98019482
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INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/2&3/98 & 7/6-8/98

6.0  Field Strength of Spurious Radiation, FCC § 2.993, §15.109
6.1  Test Procedure
The transmitter was placed on a wooden turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the
tests, the antenna height and polarization as well as EUT azimuth were varied in order to
identify the maximum level of emissions from the EUT. The test was performed by placing the
EUT on 3 orthogonal axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.

The spurious harmonic attenuation was calculated as the difference between E in dB(uV/m) at
the fundamental frequency and at the spurious emission frequency.

6.2  Test Equipment

EMCO 3143 Bilog antenna

EMCO 3115 Horn Antenna

HP 8566B Spectrum Analyzer

Preamplifiers: CDI P950, 10 - 1000 MHz
CDI P1000+, 1 - 10 GHz

FCC ID: JWFTS4000A 10 Report # J98019482



INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/2&3/98 & 7/6-8/98

6.4 Test Results

Refer to the attached data sheets.

FCC ID: JWFTS4000A 12 Report # J93019482



INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver

Test Site: #1

Test Engineer: D. Chernomordik

Date of Test: 7/2&3/98 & 7/6-8/98

Operation Mode: Transmitting at 403 MHz, Output Power 2 W

Spurious Harmonic Attenuation

Frequency | Antenna SA Antenna | Pre-amp. | Cable | Distance Field Spurious | Margin
Pol. Reading | Factor | Correct. | loss | Correct. | Strength | attenuat.

MHz V/H dB(uV) | dB(1/m) dB dB dB | dBV/m) dB dB
403.0 \Y 110.2 16.5 0 0.5 0 127.2 - -
806.0 \Y 30.0 21.9 0 1.0 0 52.9 74.3 -28.3
1209.0 \% 20.9 24.0 0 1.2 0 46.1 81.1 -35.1
1612.0 A% 27.0 23.5 0 1.5 0 54.0 73.2 -27.2
2015.0 A 19.0 27.5 0 2.3 0 48.8 78.4 -32.4
2418.0 A" 35.8 27.9 -26.0 2.4 0 40.1 87.1 -41.1
2821.0 Vv 40.2 29.5 -26.0 2.5 0 46.2 81.0 -35.0
3224.0 A% 33.8 30.5 -26.0 2.8 0 41.1 86.1 -40.1
3627.0 \% 29.2 31.8 -26.0 3.0 0 38.0 89.2 -43.2
4030.0 \ 28.4 32.5 -26.0 3.2 0 38.1 89.1 -43.1

Note: Limit of spurious emission attenuation equals 43 +10Log(P) = 46 dB
At the fundamental frequency, an antenna was connected to the transmitter output,
at the harmonic frequencies, a dummy load (50 Ohm) was connected to the transmitter
output.
Justification: Passed
FCC ID: JWFTS4000A 13 Report # J98019482




INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver

Test Site: #1

Test Engineer: D. Chernomordik

Date of Test: 7/2&3/98 & 7/6-8/98

Operation Mode: Transmitting at 458 MHz, Output Power 2 W

Spurious Harmonic Attenuation

Frequency | Antenna SA Antenna | Pre-amp. | Cable | Distance Field Spurious | Margin
Pol. Reading | Factor | Correct. | loss | Correct. | Strength | attenuat.

MHz ViH | dB@V) | dB(1/m) dB dB d8 | dBwV/m)| dB dB
458.0 Vv 111.6 17.5 0 0.5 0 126.6 -- --
916.0 Vv 27.3 23.4 0 1.0 0 51.7 77.9 -31.0
1374.0 \' 19.6 24.2 .0 1.2 0 45.0 84.6 -38.6
1832.0 H 20.0 27.2 .0 1.5 0 48.7 80.9 -34.9
2290.0 H 46.0 27.6 -26.0 2.3 0 45.9 79.7 -33.7
2748.0 H 41.7 29.0 -26.0 2.4 0 47.1 82.5 -36.5
3286.0 H 31.0 30.7 -26.0 2.5 0 38.2 91.4 -45.4
3664.0 \Y 39.2 31.4 -26.0 2.8 0 47.4 82.2 -36.2
4121.0 \Y 26.5 32.4 -26.0 3.0 0 35.9 93.7 -47.7
4580.0 Vv 31.8 32.1 -26.0 3.2 0 41.1 88.5 -42.5

Note: Limit of spurious emission attenuation equals 43 +10Log(P) = 46 dB
At the fundamental frequency, an antenna was connected to the transmitter output,
at the harmonic frequencies, a dummy load (50 Ohm) was connected to the transmitter
output.
Justification: Passed
FCC ID: JWFTS4000A 14 Report # J98019482




INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver

Test site: #1

Test Engineer: D. Chernomordik

Date of Test: 7/2&3/98 & 7/6-8/98

Operation Mode: Transmitting at 512 MHz. Qutput Power 2 W,

Spurious Harmonic Attenuation

Frequency | Antenna SA Antenna | Pre-amp. | Cable | Distance Field Spurious | Margin
Pol. Reading | Factor | Correct. | loss { Correct. { Strength | attenuat.

MHz V/H dBuV) | dB(1/m) dB dB dB dBuV/m) dB dB
512.0 A% 108.5 18.4 0 0.5 0 128.4 -- --
1024.0 \Y 21.5 23.5 0 1.0 0 46.0 82.4 -36.4
1536.0 \Y 20.5 24.9 0 1.2 0 46.6 81.8 -35.8
2048.0 H 19.6 27.6 0 1.5 0 48.7 79.7 -33.7
2560.0 H 36.6 28.2 -26.0 2.3 0 41.1 87.3 -41.3
3072.0 H 31.4 30.3 -26.0 2.4 0 38.1 90.3 -44.3
3584.0 H 35.9 313 -26.0 2.5 0 43.7 84.7 -38.7
4096.0 \Y 279 325 -26.0 2.8 0 37.2 91.2 -45.2
4608.0 A 26.6 32.6 -26.0 3.0 0 36.2 92.2 -46.2
5120.0 \ 32.7 33.5 -26.0 3.2 0 43.4 85.0 -39.0

Note: Limit of spurious emission attenuation equals 43 +10Log(P) = 46 dB
At the fundamental frequency, an antenna was connected to the transmitter output,
at the harmonic frequencies, a dummy load (50 Ohm) was connected to the transmitter
output.
Justification: Passed
FCC ID: JWFTS4000A 15 Report # J98019482




INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/2&3/98 & 7/6-8/98

Test site: #1
Test Engineer: D. Chernomordik
Operation Mode: Receiving

FCC Pt 15 Radiated Emission from Receiver (O frequency)

Frequency | Antenna SA Antenna | Pre-amp. | Cable | Distance Field Limit | Margin
MH:z Pol. Reading | Factor | Correct. | loss | Correct. | Strength
dB(uV) | dB(1l/m) dB dB dB dBuV/m) | dB(uV/m)| dB

456.0 H 36.2 17.4 -16.0 0.6 0 38.2 46.0 -1.8
911.9 H 24.6 22.8 -16.0 0.9 0 32.3 46.0 -13.7
1367.9 Vv 29.4 24.2 -26.0 1.1 0 28.7 54.0 -25.3
511.0 Vv 329 18.3 -16.0 0.7 0 35.9 46.0 -10.1
1021.9 v 38.0 23.1 -26.0 1.0 0 36.1 54.0 -17.9
1532.9 \% 29.7 24.9 -26.0 1.2 0 29.8 54.0 -24.2
565.0 H 30.7 19.2 -16.0 0.7 0 34.6 46.0 -11.4
1129.9 \' 40.8 23.8 -26.0 1.1 0 39.7 54.0 -14.3
1694.9 A 29.9 25.5 -26.0 1.3 0 30.7 34.0 -23.3

Measurements were made at 3 meters.

Judgement: Passed

FCC ID: JWFTS4000A 16 Report # J98019482



INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/283/98 & 7/6-8/98

7.0 Line Conducted Emissions, FCC § 15,107
7.1  Test Procedure
Test procedure described in the ANSI C63.4 Standard was employed.

The EUT was connected to the DC power supply, that was connected to the AC line through the
LISNs.

Both HOT and NEUTRAL leads were tested.,
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INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/2&3/98 & 7/6-8/98

7.2 Test Configuration Setup - Line Conducted Emissions

7.3 Test Results

See attached pages.
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INTERTEK TESTING SERVICES - Menlo Park
Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/2&3/98 & 7/6-8/98

8.0  Frequency Stability vs Temperature, FCC § 2.995(a)
8.1  Test Procedure

The equipment under test was connected to an external DC power supply and the RF output was
connected to a frequency counter via feedthrough attenuators. The EUT was placed inside the
temperature chamber. The DC leads, RF output cable, exited the chamber through an opening
After the temperature stabilized for approximately 20 minutes, the frequency of the output signal
was recorded from the counter.

8.2  Test Equipment

Temperature Chamber, -50C to +100C
Hewlett Packard 5383A Frequency Counter
Tektronix 2784 Spectrum Analyzer
Goldstar DC Power Supply, GR303

8.3  Test Results

Refer to the test data below.

Frequency: 429.55MHz, Tolerance +1074 Hz

Frequency Stability vs Temperature
Temperature, C Frequency (MHz) Difference (Hz)

+00 512.000300 +300
+50 512.000263 +253
+40 512.000263 +263
+30 512.000333 +333
+20 512.999984 -16
+10 511.999705 -295

0 511.999742 -258
-10 512.000076 +76
-20 512.000047 +47
-30 512.000385 + 385

Justification: Passed
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INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/2&3/98 & 7/6-8/98

9.0  Frequency Stability vs Voltage, FCC 2.995(d)(2)
9.1  Test Procedure

An external variable DC power supply was connected to the EUT. The frequency of the
transmitter was measured for 115% of the DC nominal value and for 85% of the nominal value.

9.2  Test Equipment

Hewlett Packard 5383A Frequency Counter
Tektronix 2784 Spectrum Analyzer
Goldstar DC Power Supply, GR303

9.3 Test Results.

Refer to the test data below.

Frequency: 512.00 MHz, Tolerance +768 Hz

Frequency Stability vs. Voltage
Voltage Frequency (MHz) Difference (Hz)
10.2 512.000062 62
12.0 512.000064 64
24.0 512.000066 66
28.0 512.000077 77
9.0 512.000059 59

Justification: Passed
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INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/2&3/98 & 7/6-8/98

10.0 Transient Frequency Behavior, FCC 90.214
10.1 Test Procedure

Test was performed according the TIA/EIA/IS-102.CAAA, Section 2.2.18. The transmitter was
continuously transmitting an unmodulated signal. The generator was generating FM signal (1 kHz
tone, 12.5 kHz deviation). Several plots were made on the FM demodulator output with the EUT
turned ON and OFF.

10.1 458 MHz, Transmitter On
10.2 458 MHz, Transmitter On
10.3 458 MHz, Transmitter On
10.4 458 MHz, Transmitter Off
10.5 458 MHz, Transmitter Off
10.6 403 MHz, Transmitter On
10.7 403 MHz, Transmitter Off
10.8 512 MHz, Transmitter On
10.9 512 MHz, Transmitter Off
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INTERTEK TESTING SERVICES - Menlo Park
Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/283/98 & 7/6-8/98

10.2 Test Result

For the test result, see attached plots. The EUT passed the test.
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INTERTEK TESTING SERVICES - Menlo Park

Teledesign Radio Modem W/ 3474 Transceiver Date of Test: 7/2&3/98 & 7/6-8/98

Appendix A - Photographs

See attached.
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