Modulation characteristlcs measurement test results

TEST SPECIFICATION: FCC part 2, §2.967 (b), part 22, §22.915(c)
COMPANY: Telrad
EUT: CET-10
DATE: September 28, 1898
RELATIVE HUMIDITY: 51%
AMBIENT TEMPERATURE: 22°C
17 Carrier Microphone RJ11 Deviation
Frequency Required
MHz Level Deviation Level ( Deviation =10%
Vol KHz Volit KHz KHZ
£25.03 279 11.0 3.28 11.15 +12
836.49 2.79 11.0 2.76 1.4 12
848.97 2.79 11.0 3.2 10.95 +12
Test Equipment
|— Equlpment I Manufacturer Model Number H Serial Number
Description
Stabilock Wavetek 4032 1488 250
Signal Generator HP Tims 4026A 2210 0U00119
PC | Twinhead SLIMNOTE-S 63-000608-02
Test performed by:
Mrs. Eleonora Pitt, test engineer
Hermon Labs
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REF ~19.90 dBu¥

Hermon Labs EMC LTD

Thursday, 6/8/1998
Time: 19:32:40
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: Tel. +972-6-6288001
i Fax +972-6-6288277
HERVION LABORATORIES Email: herrmon @ Netvision.net.il

H ‘ P.Q.Box 23 Binyamina 30500 lsrasl

August 26, 1998

Federal Communication Commission
Equiprment Authorization Division
Application Processing Branch

7435 Qakland Mills Road

Columbia MD 21046,

USA

Att: Mr. Frank Coperich

RE:  Your E-mail dated August 4, 1998; correspondence 1D: 2429

Subject: FCC iD: ARACET-10, Application for type acceptance of digital radio telephone,
applicant Telrad Telecommunication and Electronic Industries L td.
731 Confirmation Number: EABS412

Dear Frank,

Many thanks for your response. Piease find below Hermmon Labs answers in reference to your
message.

1. Please find the test results according to F1D basic characteristics (Attachment #1. 6 plots).

2. Still | do not understand the FCC requirements for the deviation. From my point of view (plus
see EIA IS55, para. 3.3.1.2.3.3, our Attachment #2) this is the maximum but not minimum
requirements. Please find below the modified our Table 3.4.3, which clearly shows increasing of
deviation by increased {(+ 20 dB) input signal, where 45 mV is the customer defined nominal
signal. The guality of the communication link is also provided by our customer (Telrad) product.

3. Please find the frequency stability test data down to -30°C (corrected page 44 of Test Report
TLRFCC.12663, Attachment #3, 9 plots - frequancy stability, 6 plots — output power),

4. The ERP value is 1.07 W, which is less than 1.5 W, the device complies with the MPE limits
and a warning label is not required.

Yolrs most sincerely,

e

Dr. E. Usoskin,CEQ

Hermon Laboratories

Attachements: 1) your message dated August 4, 1998
2) corrected table 3.4.3 (page 237 of the test Report TLDFCC.12663)
3) Attachments #1 and #3 {plots of measurements)
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Table 3.4.3 Modulation characteristics measurement test results

TEST SPECIFICATION: FCC part 2, §2.987 (b), part 22, §22.915(c)
COMPANY: Telrad
EUT: CET-10
DATE: July 16, 1998
. RELATIVE HUMIDITY: 48%
AMBIENT TEMPERATURE; 23°C

Carrier frequency 836.49 MHz

Modulating Initial Increased
freguency,
kHz Norninal level, Deviation, kHz By 20 dB level, Deviation, kHz
mV mv
0.5 45 37 450 4.1
1 45 7.6 450 3.3
1 2000 ' 7.1
3 45 6.6 450 6.6
Test performed by:

Mr. Michael Nikishin, test engineer

Hermon Labs

® Page?2 FCCanswer2
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HERMON LABORATORIES

Table 3.2.1

P.11

Test Report: TLRFCC.12663.doc
Date: April, 1998
FCC ID:ARACET-19

Frequency stability test results

oaercn | S Massredary e =
MHz +Hz -30 -20 -10 0 10 20 30 40
824.04 2060 -840 | -1200 | -1160 | -1160 | -1240 | -1360 | -1400 | -1440 | pags
836.49 2091 -920 -1240Q -1200 | -1200 { -1280 | -1320 -1400 -1400 Pass
848.97 5192 {000 | 1200 | -1160 | -1160 | -1240 | -1360 | -1400 | -1400 | pass
Table 3.2,2
Frequency stability test resulls
Carrier Frequency Measured frequency tolerance, tHz Pass/
frequency, stability limit, vs primary supply voltage Fail
MHz __iHz 102V AC 138 VAC
824.04 2060 140 120 Pass
836.49 2091 360 240 Pass
848.97 2122 8O -20 Pass

Projeci number: 12663

Page 44 of 238




12

16:34 HERMON LABS

26 98

ALG

J

ZHW 6p 98 :d03S

IHW 1 M@ votjnjossy

M 6T =y
w2 6 6 =

wap 01" 1T~ TdWY

ZHW £5°9€8 DU
IDAW

THE 006§

bl

[ s 1)

wmbaid rateiauag 159 ALY Dw3 B BT KOWHIH 4a peisaus)

ZHH 6%°9ER J491U9)

006+° 048 L L a o065 beg 006b 206 [ELIR 9]

ZHW 6F° 928 ‘1415

0Q6Y" €78
00°007-

BB T H ]

; 00°06-

© 06°08-

100704~

; 00709~

éiz{%%fz, it | AL L éi__%%é |
- * 00'0S-
\ \ 000k
ﬁ 00°¢l[-
|

|

| | |

_ ) ANdp 00°0 434

0£:9T:97 :auil
8661/819 ‘Abpsdnyy

0 OL-=1'8P Ly="LLV "LX3'€99Z1L"1d'0L 130-LN3'AVHIAL '1N3

aL7 DW3 sqe uoway

J

2 ore vy



13

16:35 HERMON LRABS

==

26

AUG

NS

ZHW 6b-9vg do3s

i I

006p° 208

wEIBad 1uBuB9 1034 (111 W3 S BV NOAY IH Aq pniaveg

0cse 0ve

0066 9LE

ZHW 6F 9t8

#

497Uy

Q06F bE 111 104 3 ik VA

ZHW 61°928 -14B1S

006% 922

| T ‘
m i !

|
|

i
1

H4 | Mg uOLIN{OsIY

M PV T

ot =4

AP 007 1T~ dWY

ZHW 65°9€8 DIUL |

F A DIYVR

82:21°/1 ‘oWl
8661/2/9 ‘Aopsanyy

'0,02-=1'8P L¥="11V "1X3'€992Z1"1d'01-13D°AVHI3L 1LN3

dl7 JW3 sqeT uoulsy

— 00°001-
00°06-
£ 00°00-

' Q0"0L-

00°09-

00°05-

00" 0k~

00°0¢t-

00'02-

00701~

Angp 00°0 434

goo Sy
N\\X“ﬂ\..@ Y3704



14

16:35 HERMON LABS

26 93

AUG

ZHW 6" 9b8 :dolg

ZHW T AE U0IINjosaY

Y &&Wﬂ&
my 687

Wap 00°21- 1dWY |

ZHW 6S°9£8 DIY4
R EREL L

2624641 23Ul
B661/8/9 ‘Abpsany}

THK

Q06 p-2b8

{35

"Bt

wesBond MueIeu a9 1814 4L W8S S NOWH 3 AQ pHnisuss

ZHW 6¥°9£8 -43lUa)

#

00dr e

cosr 2t

[« 21 2]

f

060" $¥%

[

—_—

ZHW 6% 928 :3d€1S

005t 82%

S A

b

]
!

g’i_
= |
E
z
=

L

I

'0,0€"

G117 JW3 sqeq uouuey

=1'ap Ly="L1V "1X3'€992Zi 4d'01-130°'AVHTAL :LN3

007001~

00°06-

L 00°08-

00704~

00°09-

) 00°05-

00" Otr-

00°0g-

00 0¢-

| 00°0l-

<5

Angp 00°0 43d

ayoom dogome

\....a\\v\.oﬁ 297779



wubord imeeuss Wid QI WFI SEVT NOWHIH A poisisuap

)
~

/%
24 6v°9b8 tdois ZHW 6b°9€8 493U) ZHW 697928 :1J4elS
1]
o ZH 06%3 *¥be 266t 750 G361 Ob8 096b" eEg % 060" EEE 8064768 0265 "¢C0 D06+ 825 00° 001+
R I ] B
i m _ _ | ~— 00°08-
i 00°0f-
] Vi)
Zg.%?%i‘ _a.,_ g};%/ \.{ ey
U \ \ |
ZHK 1 N3 uoLinjosay H // 060°0%-
n 1
m
g : /
5 ] _ f— _ 00°0¢-
W / = _\ m_
L \Q 54 / t\ \ : .
0 ; : w - - 00°02-
e k] /¢ =d / \ .
R WP 0E'6- Tduy V&W . o0 or-
o ZHH 6b°9£8 Iu3 .ﬁ
o S ADIYVH
_ p " ; — — Angp 0070 43Y
L 0, 0L-=1'8P Ly="L1V "1X3'€99Z1 14’0l 13D-1N3'AVHIIL 1 1N3
[an

22:82:91 :awy)
8667/8/9 ‘Aopsany;

dl1 JW3 sqeq uounsy

-4

o M&\»\Qﬂ
\5&“\3«. X"



P.16

16:36 HERMON LABS

6 98

AUG

/
77

webord joiuaued 04 QLY W SEYT NDNY I AQ BREBUSD

7 ZHW /6°858 1do3s ZHW [6°8b8 :J43]U27

ZHW £6°8€8 :34E3S

—

: : T !
! _ “ i
_ ; i

i ! i

I 0546958 0026° bS53 G650 0046098 e OelE"5bY (1L L] 0016°It8 [P ]

I
]

: "001-
T 00°0

- =

ZH4 T M@ uO1INjoSaY

M E} =
g 12 f 28 =4

&ep 0Z°8- 1dWy
ZHA L0 6¥8 DIYS

il ; Mt h

i

\ / 1)

f

R ENL L

2:91:/1 8uny
g661/8/9 ‘Aopsanyg

"0,02-=L1'8P L¥="11V "1X32'€992Z1"1d'0L-13D°AVH13L ‘1N3

al1 JW3 sqeq uoulsy

| |
‘ o e

2001~

—J Angp 0070 43Y

s

Spoomt M

gt

Yarol



wedod 1o:er0Ue 0 1014 QLT DN SEYT RO IH AQ pauIaLE)

%
N ZHW 60°658 :dolS ZHW 60" 698 493U ZHW 60°6E8 $14E3S
Dl.. 2HA 0060 258 0050 5%6 Qeoc L5 ] T ] 9 Ge50° bR 006051k GOB0" She O30 Try 00" 001 -
_ “ : [ _ T ;
|
H i i ;
i \ | : _ . 00°06-
! _ ! , : . i
m . _
o -~ m “ : " 60°08-
_ | W H m “ . "
u . 00°0¢-
™ 0009~
j ; il %%3.; \%ﬁé iﬁfft‘is "
} i . ﬂ\
./ | é .__1'( 00°05-
! g i..«%
ZHW | MQ uoLNjOSaY , v ,” 00" Q-
@ \ ;
m : / _
z “ﬁ J f—r : 00°0¢-
& by = \
8 ! — : 00°02-
YpP BPS = f
2 2P 09707~ 7dWY ! 00°01-
- ZHW ST*6t8 DIy
0d H
SYDIYYN
‘ ‘ . . P oy 1t P N * ANGP 00°C 434
m .Usom.n._. P Ly ="11V "IXI'€9921 1d'0L-132'AVHIAL 1N

mm..?uﬂas: n_._.._os_mmnu._:oE.e: &\vv\ 0 WG
8661/8/9 ‘Aopsny]



19

LABS

16:37 HERMON

26 98

AUG

ZHMT8A ZHOoEgY ZHM0Z *dS NIzmv.wmm"uu

i

1

i

:--r:“..:_,';::’__,

o

e Pl AT

J
|
E
|
!
i
{
l
{
i
I

— |

Md td0 SuwgosZ LS
M

Fw /A 2LV LXT

apozlV  /8POT wgpG |0
wgpyes "€l — ZHNO8 88f% "9EB TUMK

T2 £997 Y

A

D.0/-=L  0l-3) PV b 30



\\A\\

P.2d

16:38 HERMON LABS

26’98

AUG

ZHMT8A ZHOOEQY

,_%.MT \ o
vl

ZHM0Z *dS

ZHW.LB "8¥8 *43

T T
_

e LU

ey e - —)

I

|
Md:0 SwoOL 1S 8argeLly  /8PO0I wgpo "0 1
M wgpLL “ET - ZHWY8 896 "8Y8 *UMNW
PPIA U 42T Wik r-=EV

\UOQ\LHK

ar-130 PO

49t Y
Wgoyt



F.21

16:38 HERMON LABS

6 98

AUG

Y

ﬁ
!
+
_
|
1
}
|
{
l
_
_
|

{
|
Iy
ANl
RV
1V
1 i
P |
1 |
[ |

Yd 0
M

o A ST 37

swgoL LS

gPOZLY /8P01

wgapsc ‘81 —

waPo "0 "1
ZHWO8 B8EC "v28 *UANW

pUIe.,

A% Y
2% 5097



e

=2

16:38 HERMON [.RBS

e 98

AUG

wapQ ‘0 ts

/8pP01 g .
xq Swp0L 1S EmwmmmWM _ zHWa, 88Y '9E8 AAN
" g jo p =1 Y iﬂ_ %%%
S co-= ) Q@x\&%@ \w\&\\w\wb %@% .



F.23

16:33 HERMON LABS

2e 98

ALG

nd 0
M

90 JA =l /Y X7

swQQL 1S

aPoz LV
ugpgy "€ -

/8P01
zHWO8

g b Y

(=]

wapPgd O L te!
806 ‘878 WM

. co-=l  Oy- 120 PO

ca97! 4
28 707



o ZHMI8A  ZHOOoEay ZHMQ2 S ZHWY O "v 28 4D
M v ! r 1 __
: i T m
i .m ot M m
; | [ m
V] o Al
- | | - | 4
! T
S
A _
lllllllllllllll B | SO R A
T
y f
2 iy
= YL
= IR'E
s N
& (1
= I
3 BT
o Md:Q swgos 1S 8Poz2ly /89P0l wgpg tE -y
M wgpgr "LT - ZHNGT BEQC "¥28 *¥MW
Hro /A in(«l_\\%k &&(ﬂ \w\w‘ Q}%uu%hq § \f\r\.\lP &W&\,\m\

<D, 6= Oy -172 VY77 w50



1648 HERMOMN LABS

6 "SE

ALG

ZHMTHA <H00Egd ZHMOCZ ¥dS ZHAWGY "QEB 43
_ ._ _ Tl __ !
m | q Ly w :
L [N A o
m T |
__ ﬁ R
N I
'
1y
| S
ar i
e e — Al- 4
| |
_ I
|
|1
Ly
i) {1
NRWE
DA
N B
2 B
A
Ad 0  sSUgoL 1S gP0clVv /8P0T wgpg ‘e - 1
"M wapPeo "etl ~ ZHNBO 68Y¥ "SE8 *dMKW
YR A 1
€0 In ST LS Vi cop-~£7  Hoppge Peerbup oy
— 5= Cr=1432 Puiyas #6320 97



. ZHMTAA  ZHOOE8Y ZHMOZ *dS ZHWLG '8¥8 242
N T ! A
L1
. . ‘mi{. . il
T
I
- L 0]
| W
_ I
L1
I
P
lllllllllllllllll -
_ !
_
-
1
¢ ] >
- NiwL
: Wi
T HB'a
N N
= I
@ N
o Md 0 SwgQoL 1S gpPOcliy /8PP0l wgpo e -y
M wgpso €T — ZHWNGQO 696 "878 *¥MN

&

T YR /A =LY INT

Ypa =y mwxwﬁ:ﬁ% hvé31Wﬁw
D5 -= 4 QF L3 POI)?/ 2N AN



AU !
G 26 "398 15:41 HERMON LABS

P.27

Frequency Stability Over Temp. Range

The transceiver reference fraq (14.4 MH2). is generated from a VCTCXO component (enciosed
data sheat).

The temp. stabillty is +.2 ppm over 0 to +85C.

\n order 10 improve emp. stability we have compensated the original VCTCXO control voltage
by addition of negative temp. coefficient (NTC) rasistor in gefial to R386 in the voltage divider.
(see enciosed schems).

The NTC resistos has an opposite behavior graph to the VCTCXO.

The resuitis a significant improvement , Enciosed is the rasult with the compensation ovel
the temp. range: -30 to +40 C.

gt
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for manufacturers and part numbers se¢e Telrad database. P.23

DETAIL SPECIFICATION FOR:
Voltage Controlled Temperature Compensated
Crystal Oscillator 14.4AMRZ

4. SCOPE:

THIS SPECIFICATION DEFINES THE REQUIREMENTS FOR:
Metal package . SMT , PCB mounting , Voltage Controlled Temperamre

Compensated Crystal Oscillator (VCTCXO), with internal frimmer, frequency
14.4MHz and Clipped Sine output.

2. APPLICABLE DOCUMENTS:

« TELRAD Quality Assurance Requifements(QAR) # 20-201-6302

3. REQUIREMENTS:

REQUIREMENTS SEALL BE AS SPECIPIED IN THE APPLICABLE DOCUMENT AND
HEREIN.

3.4 Absolute Maximum Rating

The devices shall be capable of operation of storage through the full range of
absolute maximum condition listed in Table 1 without damege. The devices
geed not necessary meet all of the electrical requirements of this

specification under these condition.

DRAWN
e TODRADTHI SENY 01,0804
CHECK [aCEALC MUK 1OLY
ROV SHPIEL TVt
R CRNO OF CRAN TGN , NA
Al o el g i
Voltage Controlled B Scrmise swecac

MuE:

Tem?ero’rure Compensated

[NUMBER: 57-201-1033/1

Crys al Oscillator 14.4MHZ

sheel 1/8 Wi 6-24

nl documrmal ARa the nformolion hetelh afe the ol propsily of "IELRAD" and
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For manufacturers and part numbers see Telrad database.

Table 4
Symbols Parameters
Vs Supply voltage
e —
Ts Storage
temperature
Terminat
temperature
(see Fig 2)

Min,

'o:os
~40

Note: All veitages referenced to ground.

3.2 Operating Range

Max. | Unit
+7.0 Vv
————— — .
+85 ol
o p——
+220 oC

The devices shall start up and operate under any combinations of supply
voltage , and ambient temperature specified in Table 2. The devices shall
meet all of the electrical parameters of this specification under these '

Thi deerymant OnG ine Inlatrmation haren gre the

conditions.
Table 2 _ )
Symbol Pararneters m Max. Unit
s
— T T Lo e D ——y e ] 1
Vs 7 ply Itage | #4.75 m Vv _
Ta Operating 0 +85 oC
[ temperature
e e
)
C. Output load e —'—
R/ C, 10210% | pF |
[ Tst Start-up time 7 ms [‘
Note: All volicges referenced fo ground. '
AWN _
ESIG PODRIASSWIK BENY 9L.05.94
[o] K PEEALEMUR 103Y
A V| [IWPAT VY ~
3 [ECR No__ IDESC. AN SIGN DATE : AME SIGN DA
Voltage Controlled AR X
frie: Temperature Compensated
Crystal Oscillator 14.4MHz Telrad
EUMEER: 27-201-1033/1 A4 [sneer: e Wilé-24

oMa ploperty of 'TERAD and moay nof te uied, COplod, o Taprogvesd In whsw & In part wilhgu! auIhoried permisuon
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For manufacturers and part numbers see Telrad dotabase.

3.3 Electrical Characteristic Table
e r— - =
Symbol Paramaters Test Condition Min. Max. Unlt
]
f Nominas! Fraquency 14.4 MH2
——
Frequency Adjustment With internal trimmer +3 ppm
Range
—— — — o ——— — —  _ — _ — — —~—— — —— —_—————
aff f initial Frequency Ta = 250C +1 ppm
Aceuracy Vem2.2V
e =S
af,/ ! Stabdllity over temperature Referenced to frequency at Ta = +2 ppm
fram 0 to 88aC 250C (Note 2)
i i = = o ——— — = -
af iy, Srabllity over v, Supply Voltage = 3% +1 ppm
ehanges
[| — — —rr s o —
Af_]l_oad Stability aver load changes | Maximum load changes +0.5 ppm
———————
Shock and vibration £0.5 ppm
L e e ——
Aging (Mirst year, 1
Af.[ f Aging (10 years) Including first yaar I =5 ppm
e T e —
afl f Total stability | Note 1 +8 ppm
vOL Output voltage Clipped Sine (ptp) 1 Vv
— e —— —
Phase Noise(SS8) 1KHz -130 dB¢/Hz
Phase Noj2e($SB) 10KHz -135 dB8c/Hz
P——— — —
Liniarity 10 %
[ i
Vo Centrol Voltage Range 0.2 4.2 v
Frequency Control Range | Pogltive Polarity. Centered at +8 +14 ppm
V2.2V
Is Supply current Qutput not connected 8 mA
Note: 41, - The werst cose deviatlon limit frem the device namingl frequeTcy may be_:ncounfefed o#er the device
working
ite{ 10 years ) when opercted over the enlire ronge of cpercting candition os per Tabie 2.
includes
DRAWN
DESIGN FOORIADCHK JENY 01.08.94
KED  |SOKALGHLE 108Y
APPROVED {3HPAL Ivi
ﬁEE ECANg. |Deic. OF NAN St [BATE AME SIGN )
Voltage Controlled Rty Sermise sy,
e Temperature Compensated
Crystal Oscillator 14.4MHz Telrad
NnumBer:  27.201-1033/1 Ad  sheet:3/8 | Wilsz

!hu_documnl QA tha iMtymation hereln ara 1he sais propetty O TELRAD” ang moy ner tie vied, copien, &f 18010TVESd (1 whais or I pad withaw! auinored parmision
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For manufacturers and part numbers see Tefrad database.
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;
! D.
P13 E\&u
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32203 '
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2403
I 08401 1y 1.0£02
- [] D M
4 7.62 2,54¢ 4
FIGURE Y(A)
DEA
DES| POORIS DK fEWY 01.85.%%
CHECK [Sakatenux o3y
e APPROVE SNPITT 2v)
LR Ne ) DALE [NARME $G BATE

Tem

INUMBER;
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Temperature Measurement € Lonad py g 57620
/ C 620

Bl b L
Applications 1,25:0.18 1,25max
® Temperature compensation in hybrid cireuits,
especially in data plys telecom systems ang
in automotive electronics
® Example: LCD compensation
Features
® Small ditnensions, EIA siza 0805
® Silver paliadium lerminations _
® Cost-effective thermistor (o automatie B8 Termination TNT003 3.4
) placement
® Suitable for wave and reflow soldering Rimensions in mm
® Also available in buik _ Approx. weight 13 mg
Options
Resistance tolerance < 5% availabie
Climatic category (IEC 68-1) 55/125/21
Max. power at 25 C (on PCE) Py 210 - mw
Resiglance tolerance AR/Ry 1x5%, + 10 %, £ 20 %
Fated temperatyre N 25 C
B value tolerance AB/IB |t39
Dissipatien factor (on PCR) &n'") approx. 3.5 mW/K
Thermal cooiing time constany {on PCRB) ") approx. 10 s
Heat Capacity G ') ! approx. 35 mJ/K
Z Type Ras No. of A/T Basnoo Ordefing code
characteristic (Tape & reel)
Q K
C 620/220/+ 220 3207 3100 BS§7620-C221.4+62
C 620/330/+ 330 3204 3250 857620.C331.462
C 620/470/+ 4740 3205 3300 B57820.C4 71462
= C 620/680/+ €80 3208 3450 857620-Cea1 -+82
C 820/1 k/+ Tk 3208 3450 85?620-0102-4-62
C 620/2.2 «/. 2.2 k 11304 3300 BS7620-C222..62
C 620/4.7 K/~ 4.7 k 1307 3560 - B57620-C4 72-462 —
C 620/10 K/ + 10k 1611 3730 B57820.C1 03-+62
C 620722 k/+ 22 k 2003 3980 85?520-0223-+62
C 620/47 k/4. 47 k 2101 4100 35?620-0473-4-62
C 6207100 k'+ . 1100k 2004 4100 85?620-C104-+62
C 620/220 /. 220 k 2504 4300 857620-C224-+62
* J oraRmA, =1 5 %
K ot AR/Ry = » 10 2,




To:  Edward Usoskin (Telrad Telecommunication & Electronic Ind Ltd)
From: Frank Coperich FCC Application Processing Branch

Date: August 4, 1998

FCC ID: ARACET-10

Applicant Name: Edward Usoskin

Subject: Telrad FCC ID: ARACET-10

The items indicated below must be submitted before processing can continue on the above referenced application.
Failure to provide the requested information within 60 days may result in application dismissal pursuant to Section
2.917(c) and forfeiture of the filing fee pursuant to Section 1.1106

This is in response to your supplemental reply dated July 30, 1998,

1.) Your selection of the character "3" as the second emission symbol is inappropriate. Notice that "3" represents an
analog process. In general, pi/4DQPSK would use the "1" character. Additionally, we notice that occupied
bandwidth and emissions mask plots for digital voice, FAX and modem operation have not been submitted.

2.) As previously indicated, the modulation deviation tolerance in FCC Section 22915(b)1)is 12 kHz +/- 10%.
The test you referenced has the initial setting at 8 kHz before the input level is increased by 20 dB. The results from
that process should show an increasing level of modulation deviation as the input signal level increases.

This data to demonstrate compliance is again requested.

3.) As previously requested, frequency stability measurement data for operation down to - 30 degrees C must be
submitted. There are no exceptions under FCC Section 2.995(a)(1 ). Note that it is permissible for a unit not to
function at lower temperatures. In that case, a temperature sensor / cut - off circuit would be inluded in the device.

4.) Please note that units used within 20 cm of the body are defined as "portable" under Section 2.1093 and must
satisfy the SAR limits. If you want to categorize this unit as a "Mobile" then the minimum spacing to the user
should be greater than 20 cm and the instruction manual should provide direction for the use and installation of the
unit to ensure such spacing to the user and bystanders.

DO NOT Reply to this email by using the 'Reply' button. In order for your response to be processed expeditiously,
you must upload your response via the Internet at https:/dettifoss. fce. gov/beta/oet/index. html

Replies to this letter MUST contain the Reference Number; 2429
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3.3.1.2.3 Modulation Deviation Limiting

3.3.1.2.3.1 Definition
Modulation limiting refers to the ability of the transmitter circuits to prevent the
ransmitter from producing deviation in excess of rated system deviation.

3.3.1.2.3.2 Method of Measurement
The transmitter shall be set to a channel near the center of the band and adjusted per the
manufacturer's procedures and insmuctions for full rated system deviatignWith the
comprassor enabled and the SAT disabled, adjust the audio in r &8 kHz peak
frequency deviation at 1004 Hz. Increase the audio input Jevel by £0 dB jh ofie-st€D (rise
time between the 10% and 90% points shall be 0.1 second iffnum). Both the
instantaneous peak and the steady state deviations at and after the time of increasing the
signal level shall be observed.
With the input level held constant at the 20 dB level, vary the frequency and observe the
deviation for all frequencies between 300 and 3000 Hz.
Repeat with the transmitter set to channel 991 and then to channel 799, and then repeat
over the environmental conditions described in 4.

3.3.1.2.33 Minimum Standard

X

The instantaneons peak and steady-state deviations shall not exceed the rated system peak
frequency deviation of 12 kHz at any audio frequency or reasonable change in input
level while operating on any channe] under the environmental test conditions described in
4, This requirement excludes SAT and 10 kilobit/second wideband data signais.

3.3.1.2.4 Audio Voice-Path Muting

3.3.1.2.41 Definition
Audic muting under control of the logic ¢ircuitry shall be provided during wideband data
transmission periods.

3.3.1.24.2 Method of Measurement

Operate the transmitter under standard test conditions with the compressor cnabled and a
1004 Hz modulating tone adjusted for £8 kHz peak frequency deviation. Momtor the
transminter carrier demodulated level using a C-message weighted filter.

Enable the voice mute circuit and measure the attenuation of the 1004 Hz test tone.

50
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Product name: CET-10 Version: 01
Teh‘ad Subject: CET-10 UHF Transmitter _

Project name: CET 10 for 800 MHz Cat No:72-200-2000/9

Project number ;58198 Date; 12 February, 1998

3.1

[2] keep the transmission power stable in the assigned level over the : frequency,
temperature and supply voltage. An automatic level control {ALC) mechanism
. changes its value to keep the transmission power stable .

Automatic level control (ALC) mechanism
The ALC mechanism is implemented by software . It detects the actual transmitted power
at output and changes the “PWRCTRL" to achieve the required transmission power.

The actual transmitted power is sampled by semi lumped directional coupler into a power
detector. The power detector is composed of the dual Shotky dicde D5 (BAT62) and
active low pass filter composed of U7 (MC3324D). The power detector produces the
“pWRIND” indication as a measurement of the transmitted power. Detailed description
of the electrical scheme of this portion is introduced in page No.11.

The production process includes a calibration procedure that sets measures and saves the
values of the “PWRIND?” signal for each power level.

The ALC mechanism erables transmitted power of +2 dB from its maximum transmitted
level over the frequency band , over the operating temperature and voltage supply range.
The maximum transmitted power can be 2.5 W.

Protection against false transmission

The power indication is used for protection against false transmission mechanism.. This
mechanism is implemented in software and reads the “PWRIND” value while the power
amplifier is turned off and resets the subscriber if it senses power when the power
amplifier has been set off .

Frequency stability

The radio module includes four signals sources that are used as local oscillators for up or
down conversion in the transmitter and receiver circuits. Three sources are fixed
frequencies of 128.16 MHz , 82.71 MHz and 900 kHz. The fourth is a frequency
synthesizer for 952.17+977.13 MHz.

All the signal sources are phase locked oscillators that are locked on reference of
14.4 MHz oscillator . Figure 2 describes the block diagram of signal sources section.

The reference oscillator is a VCTCO (NDK’s END3190A voltage controlled temperature
compensated crystal oscillator ) . The VCTXO provides nominal frequency of 14.4 MHz
and output voltage 1 V peak to peak. The VCTXO is used to achieve temperature
stability of #2 ppm over 0°C to 65°C operating temperature range.

The nominal frequency is tuned during the production process to achieve frequency
accuracy of +200 Hz of the RF frequency of the assigned channel.

The VCTXOQ's frequency is tuned by setting a proper voltage to the V tune port of the
VCTCXO. The voltage to the V tune port is supplied from the “AFC” control signal of
the control card via a low pass filter network composed of R266,
C212,R381,R384,R385 R386. Detailed description of the electrical scheme of this portion
is given in page No.7.

Document: FCC_4.DOC Page S of 18

ALL RIGITS RESERVED

This document and the inlormation herein are the sole propenty ol "TELRAD™ and may net be used,copicd, of reproduced in whole of in part without



H Test Repori: TLRFCC,12663.doc
L Date: April, 1998

FCC ID:ARACET-10

HE RMON LABORATCRIES

3.6

361

3.6.141

3.6.1.2

36.1.3

Effective radiated power test according to Part 2, §22.913 and field
strength of spurious radiation test according to Part 2, § 2.993 and
Part 22, § 22.917 (e)

Effective radiated power test

Definition of the test

This test was performed to demonstrate that the EUT maximum effective radiated power
(ERP) of mobile transmitter is not more than 7 W.

The test set-up configuration

The radiated emissions measurements were performed with the Biconilog antenna,
installed on the variable height antenna mast in the Hermon Laboratories anechoic chamber
at 3 meters measuring distance as shown in Photographs 3.6.1, 3.6.2.

The EUT was installed on the 0.8 m high wooden table which was on the top of the metal
turntable flush mounted with the ground plane. To find the maximum radiation measuring
antenna height was changed from 1 to 4 m, the tumntable was rotated 360° and the
antennas polarization was changed from vertical to horizontal.

Test results

The EUT was tested according to the substitution method with dipole antenna. The field
strength generated by the EUT was measured at 3 unmodulated carrier frequencies
(824.04, 836.49, 848.97 MHz) in analog and pulse modulated frequencies in digital mode of
operation.

The transmitting antenna was installed in the position where approximately the center of the
EUT was to be ptaced. The transmitting antenna was fed by the generator signal with
enough power (P, ger|) to give a suitable reading on the measuring set for each test

frequency.

The maximum measured field strength result in analog mode was 128.9 dB{pV/m) at
frequency of 836.49 MHz that corresponds to 30.9 dBm output power of the signal
generator. Maximum ERF was calculated from equation:

ERPrax = Pout gen - Cable loss + Antenna gain =

-30.9 dBm - 2.03 dB + 1.41 dB = 30.28 dBm = 1.07 W
The test results are shown in table 3.6.1 and plots 3.6.1.1 10 3.6.1.6.

- TDava 156 F D1R



H Test Report: TLRFCC.12663.doc
L Date: April, 1998

FCC ID:ARACET-10
HE RMON LABOR AT CRIES

3.6.1.4 Exposure limit according to part 1, §1.1310

Limit for power density for genera! population/uncontrolled exposure is

{1500 = 824/1500 = 0.55 mW/cm?2 = 5.5 W/m? -
this is equal to the field strength Ej;,=45.5 V/m = 153.2 dB (pV/m).
The maximum measured field strength result was E.,,,=128.8 dB (uV/m) at 3 meter
distance in analog mode. In digital mode of operation the average factor of 4.8 dB was
taken into account (due to pulse modulation, refer to plot 3.6.1.7). Therefore the maximum
measured radiated emission in digital mode 131.1 dB(uV/m), shown in Table 3.6.1, was
reduced by the 4.8 dB average factor and the result was 126.3 dB(uv/m).
Thus the distance where the public will not be exposed tc RF level in excess of the FCC
requirements is 0.18 m - from the following equation:

Ejim = Emax + 20 log D4/Dy,

where Dy=3 m, D, is the minimal allowed distance.

Reference numbers of test equipment used

HL 0026 | HL0378 |HLO0465 | HL 0521 HL 0604 HL 0614 HL 0661

Fult description is given in Appendix A.

Orvioet mnyher 1748673 Pave 157 of 238



H Test Report: TLRFCC.12663.doc
L Date: April, 1998

FCC ID:ARACET-10
HE RMON LABOR AT ORIE S

Amendment to the Test Report TLRFCC.12663
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Test Report: TLRFCC.12663.doc
Date: April, 1998
FCC ID:ARACET-10

Table 3.6.1 Effective Radiated Power measurement test results

TEST SPECIFICATION:
COMPANY:

EUT:
DATE:

RELATIVE HUMIDITY:
AMBIENT TEMPERATURE:

MEASUREMENTS PERFORMED AT 3 METRES DISTANCE

FCC part 22, §22.913

Telrad

CET-

10

July 20, 1998

48%
23°C

Freq. Radiated Antenna Cable Generator ERP ERP Spec. Spec. Pass/
Emission Gain Loss P out Limit Margin Fail
MHz measured dB dB dBm dBm W dBm dB
result
dB {uv/m)
Analog | mode
824.04 127.7 1.36 1.92 28.6 28.04 0.64 38.45 10.01 Pass
836.42 128.8 1.41 2.03 309 30.28 1.07 38.45 8.17 Pass
848.97 128.2 1.47 2.04 29.5 28.93 0.78 38.45 9.52 Pass
Digital | mode
824.04 130.6 1.36 1.92 31.4 30.84 1.2 38.45 7.61 Pass
836.49 131.1 1.41 2.03 32.2 31.58 1.4 38.45 6.87 Pass
848.97 130.8 1.47 2.04 31.0 30.43 1.1 38.45 8.02 Pass

Test parameters:

Detector type = peak
Resolution bandwidth = 120 kHz
Antenna type - dipole.
Antenna polarization - vertical

Table calculations and abbreviations:

ERP (dBm} = P, {dBm) - Cable Loss (dB) + Antenna Gain (dB)
Spec. margin

= specification margins = dB below (negative if above) specification limit.

Test performed by:
Mr. Michael Nikishin, test engineer

Ii-lerm’dni Labs

4

Project number: 12663
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HERMON LABORATORIES

Table 3.4.3 Modulation characteristics measurement test results

Test Report: TLRFCC.12663.doc
Date: April, 1998
FCC ID:ARACET-10

TEST SPECIFICATION: ECC part 2, §2.987 (b), part 22, §22.915(c)
COMPANY: Telrad
EUT: CET-10
DATE: July 16, 1998
RELATIVE HUMIDITY: 48%
AMBIENT TEMPERATURE: 23°C
Modulating Input signal, Measured deviation, Carrier frequency,
frequency, kHz mV kHz MHz
0.5 45 3.7 836.49
0.5 1000 4.2 836.49
1 45 7.6 836.49
1 500 8.3 836.49
1 1000 8.1 836.49
1 1500 7.7 836.49
1 2000 71 836.49
3 45 6.6 836.49
3 1000 6.6 836.49

Test performed by:
Mr. Michael Nikishin, test engineer

v

Herrdn Labs

Project number: 12663 Puge 237 of 238
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HEASURE

H 3
Pl DL PR T KR
NEAS DET: PEAK OP AU
MKR 835,498 MHz ﬂDE]lQ Plot 3. 6.7 2
78.92 dBpVrsn
LOG REF 92.8 dBul/n W
18
B/
MAX

ATN
18 dB HOLD A

// VIEW B
MR SB s e o f*’if' i A - BLANK A

§C f¢C
ACORR
Trace
[
CENTER B3E6.49@ MHz SPAN T.9B8 MH: More
RT IF BW 128 kHz AYGC BW 3AB kH: SWP £8.8 msec 1 of 3

29 +s0 = 728,92 o/z/y//,,,

T



Screen Capture - captured on 7/16/98 2:51:24 PM

751 14:51:25 JUL 16, 1998 o einr
@3] TELRAD EUT-CET 1@ Pr. 42663 FCC 22 ERP. D=3, ”gﬁsﬁﬁé
ACTY DET: PEAK

MKR 848,978 Mz
78,24 dBul/n LIS

MARKLR

%gﬁ REF 92.8 dBuV/m ) Cf
dB/

ATN MARKER

19 B AN .

// \\ NEXT

// PERK

UA SR bstadisbiin 2 »\rW/ \\""\_u._ o sy NEXT PK

SCFC RIGHT
ACORR

NEXT PK

LETT

CENTER BYB.978 HHz SPAN 2.BEQ MH:z Haore

RL 1F BW 128 kHz RVG BW 3B@ kHz SkP 28.8 msec 1 of ¢

¢5¢rzf2>@2,z452/¢67 éaazzfﬁgféaﬂc«sf ator S0 42’125
2824 + SO = S, oy //éﬁ//*/

PP A



Screen Capture - captured on 7/20/98 2:48:30 PM

[(59) 14:48:31 JuL 28, 1998
TELRRD, EUT-CET-1@ Pr. 12663 FCC 22 ERP 3n.

ACTU DET: PERK
MEAS DET: PEAK QP AUG

MKR 924,839 HH:z
18@.38 dBub/n

LOG REF 116.8 dBuYs/m
iR
dB

50 o /N

YA SB MMMWW"W/ \‘NWMMM-M‘-W

§C fC
ACORR

SPRN 2.BAE MHz
SWP 28.8 msec

CENTER BeY.d4B MHz

RL  #IF BN 1CB kHz AVG BH 3BB kHz

[ =-486 +80= 314 of ke
GEV

Zpe

P = ¢
ECr = 7w

AT MKR

AOD 10
L1S]

MARKER

4 CF
MARKER
A

NEXT
PEAK

NEZT PK
RIGHT

NEXT PH
LEFT

Hore
1 af 2

MEASURE

plot 3.€.7 4

ot a7 > 20 /7

-~

v 2 AE L= L3 - L0 s S,



Screen Capture - captured on 7/20/98 2:39:41 PM

%3] 14:39:42 JUL 28, 1998 I
[ TELRAD EUT-CET-18 Pr.12663.FCC 22 .ERP . 3m, “E?Sgﬁg
ACTY DET: PERK
MEAS DET: PERK OP AUG 400 13
MKR B36.485 HHz
191,05 dByYsn L1s1 Plot 3.6.75

L0G REF 119.8 dBysm Mew S
18
dB/

AT ? MARKELR

30 dB /” \\ 2

// \\ NEXT

) PEAX

UR SR e *-ww~*f*“~“”/ \\*“w~wv---~w-w~ NEXT PK

50 FC RICHT

ACORR

NEXT PK

LEFT

CENTER B36.588 MHz SPRAN 2.RED fHz Mare

RL 1]F BW 129 kH:z RUG BN 5B8 kHz SWP 28.8 msec 1 aof 2

al attf = wo'B
ﬂ/@( PP S
Vrew = -448 +50 = 27 oL T
2 —_
ERP = Uy, ¢ A6 -0 = 744 + {97~ G03=F(E [/ Bom)



Screen Capture - captured on 7/20/98 2:29:01 PM

[(63) 14:23:@2 JUL 28 1398

TELRAQ,EUT-CET-18 Pr. 12653 FLL 22 .ERP,3m.

RLTV DET: PEAK
MLAS DET: PEAK 0P AUC

LOG  REF 11B.8 dBulse

MkR 848.385 MHz
190.75 dBuV/nm

14
dB/ 4

30 o /1N

UR SE
SC fFC

ACORR

CENTER §4B.978 MH:z
RL  ®*IF BW 129 xH: AU BH 3BE Hz

SEAN 2.88@ MH:z
SWP 20.B msec

o atd = FooR

/«—00/61

7

MEASURE

RT MKR

ADD 10
L1sT

MARKER

+ LF
MARKER

a

NEXI
PEAK

NEXT PK
RIGHT

NEXT PX
LEFT

Hore
I of 2

Upew = 450 +30 = 3/ 0 of o

Pt 3.6.1.6

EEP = Ly + HE- 0L =3[0 ¢ (47 -700 =304 [P/

£ep = /1 w



Hfor /o4 Tetraof Cer-do Pr. 663, EF hararal

Dy ot = S
#Y syl = A ,,
42301&24379‘? 172;4>¢¢’t = ;;ﬁf - =45

Ao stopped

t4 20,0 mv/div
coffset: 0,000 W
1.000 1 ac

L 4 - A - 4 —

~13.0000 ns 12,0000 s
S5.00 msiSdiy
stop marker: 16, 9000ms
start marker: =100, 0004s
delta t: 20.0000ps 15. 65
. ny
Teslte U S0 cooo T S '

I7.0000 s

A= stopped

S e o 6 Y sgiy
' i ? : offset: Q,000 ¥
1000 ac

.........

-13.0000 ms 12,0000 ms 37.0000 ns
5.00 ms/div
stop marker: 6,60000ns
start merker: -100.000us
Eglta 1 6, 70000ms i
T7deita t: 149,254 H:

£ 15.85 mv



Screen Capture - captured on 7/19/98 7:34:11 PM

%s115:34: 12 JuL 19 1998
[¢2] TELRRD EUT-CET-(@ Pr.12653 RRDIATED SPURICUS LM!SSION “E?Sgﬁg
ACTY DET: PERK
MEAS DET: PERK 0P AUG
MKR 3.18 Hz HDElé?
15.13 dByysm | -3
LOC REF 48. dByU/ PRCAHP ON 4 ch
i
§§§N MARKER
B cB A /Dfai‘ /Va. f
L“‘WMM : NEXT 924 MHz
i e — PEAK
™ o]
08 <3 TN e e
SCOFL RIGHT
ACORR !
NEXT PK
LETT
START 9.88 «Hz STOP 50.080 kdz More
R #]F BW 3.8 kHz AUG BW 3 kHz SWP 1BB msec 1 af 2

oo el = 302
7 A
N
[ oveants, Feier = 47 - /f,’/ﬂ{f/,f;/ff—.&ff’z
= é;::f"ﬁl C,/’Ef;

o Bl
PRI RO S



Screen Capture - captured on 7/19/98 7:31:38 PM

(] 13:31:38 JUL 19 1998
TELRAD EUT-CET-1@ P-. 12663 RADIATED SPURIOUS EMISSICN

ACTY DET: PERK
MLAS DET: PERK 0P AUG

MKkR 78.8 ¥Hz
33.04 dBulsnm |
LOG  REF 4@.8 dByY/m PRLAMP ON
10
dB~ [
$ATN —
B B T~ | ]
UA SE
5CFC
AGORR

STOP 158.9 YHz
SWP 28,8 msec

START 58.8 kHez

RL ®IF EBW 38 kHz RUG BH 3B kHz

MEASURE
AT MyR

ARD T8
L15T

HARKLR
3 CF

MARKER

Fy

NEXT
PLAK

NEXT PK
RIGHI

NEXT PK
LEFT

Hore
1 of 2

e ot = o K

Falep mocle

A

Dt focna teoee = FF 47 - 35509 = 5% 7 /%

//}q :4{/0/5

Ptot M. 2



Screen Capture - captured on 7/19/98 7:01:23 PM

[Gi2] 19:81:24 JuL 13 1838

TELRAD EUT-CET-18 Pr.12657 RADIATED SPURIOUS EMISSIoN | MERSUAE

AT MiR
L T
MLAS DET: PEAK OP AU
e 150 ke | 00
c8.08 dBuV/nm
ARKER
LOG  REF 48.8 dBub/n PRCAHP ON | ) EF
18 . | ;
dB/ ’
ey % MARKLR
B dB N f\ /\ - o
VTV V1 +
Ww\ﬂ b i ' i NEXT
BACIAY '\\‘WVW L e S Plot Mo 3
VA S8 i NEXT PK
3¢ FL RICHT
ACORR
NEXT PK
% J L
START 153 kHz STOP 30.80 MHz More
RL #1F BW 38 kHz RUG BH 38 kiz SWP 768 nsec 1 af @

wt ot = 30D
Fuatee +oE
% %
(2tLevucofron = T 47~ 2508 = £ & 2
Liw = 453 40?/2 47/ SR



Screen Capture - captured on 7/19/98 6:35:00 PM

51 18:35:@1 JUL 13 1998 [ e acnE
(2] TELRAD EUT-CE1-10 Pr. 12663, RADJATED SPURIQUS EMISSION H%?Sﬁiﬁ
GRS BED BERK 05 Ao
: K

1R 821.5 Mz | TOb e

35,18 dBubrm | 0

L0G REF §0.8 dBuv/m PRLAMP ON e

18

ig?w MARKCR

B dB &

ST S NEXT

e Y PEAX

PE oo A Plot N 8

UA S8 L NEXT P

st Fefv RIGHT
ACORR

NEXT PK

LEFT

]
START 38.8 HHz ST0P 621.5 MHz Hare
gL BIF BN 128 kH: AYG BY JBE kH: SWP 7Ye msec 1 aof ¢

&/ e = 30@/5/3
(@4% o/ e
Ghbecewatioe = 97 47 - 3515 = 57 5SE
L = 45%0% P o= S R
%



Screen Capture - captured on 7/19/98 6:56:33 PM

[G3) 18:56:34 JUL 13, 1998
TERAD CUT-CE 18 Pr 12663 RADIRIED SPURIOUS EMISSION

RCTU DL1: PERK
MEAS DET: PER¥ QP AUG
HKR 824,838 MHz
97.47 dBuN/m
LOC REF 97.5 dBpY/m
18 &
d8s 1
ATH
22 B ]
UA SE } \
g FEWWWMWWWM TSR TR S YRSV
ACORR

START B2{.0HE HH:
RL  ®If BW 3@ ki

STOP B27.0BA MH:2
UG BW 38 kHz SWP 8.8 nsec

g/é/é/—z 4@/3

/ %/

W/M£‘“""W
/M'_ j%%f/*

MEASURE

BT HKR

ADD 10
L1ST

CLEAR

WRITE R

HAX
HOLD A

VIEW A

BLANK A

Trace
A B C

Hore
1 of 3

A SO B
I

Plod- Mo, S5



Screen Capture - captured on 7/19/98 6:48:05 PM

751 19:49:06 JUL 13 1998
(€3] TELRAQ EUT-CET-18 Pr. 12567 RADIATED SPURIQUS £rission | MEASURL

AT MKR
ACTU DET: PERK tr

MEAS DET: PEAK 0P AUG
MR BHY Mz | O]
.19 dBgrn | 0T
LOG  REF 60.8 dBul/n pacatp oy PRKLE
0 bof
B/
N MARKE R
B s |, a
K = s maan I 1410
[ PN P Mos B ey °F AK
UA SE NEXT PX Plod Mo &
5CFe RICH]
AC0AR
NEXT P
i LETT
i
START 037 Mhs ST0P 2,800 0z Hore
AL tIF BN 30 kHz AUG BN 33 kH: SWP 3.81 sec 1 af @

ol ats =0 B
(Porscatoe = 9747 - 419 = 575 R



Aofor)25  Telraol | E4T - CEF Lo FPe.72663

;_Z s> plh.0b MH% QM? puc ol

I 1.5-18B3Hz fllter correctlon data i3 loaded.

REF LEVEL acCTyY RETE PEAK
YA.8 dEuyMSm MERS DET: PEAK QP AVE
MKR 2.477 GBhHz
Ed .32 dBpWdm

LOG FEFEEF 7VA.a dBpY/m
18

dE
#ATH

0 33 Pt Mo P

Ve 5B b e
3¢ FC

B O RRL e

I o 1.5-46BHT filter carrection data 1s loaded.
REF LEVEL acTY JET: PESK
EG.a adBplSm MEns DET: FERA QAP AVE
. T

VA BB P RPN G
=L OFC . -
ACORRL

STARYT 2.7RAD SHz STOP 9.888 GHz
#1F BW 39 kH:z A3 BW 2R kRHzZ SHE 1.4 =

423f€%£4¢¢;sttfk>a_, = ﬁ?ﬁ{f?ﬁ? - 674, 3:2 = éf:z é?dﬁx 44/§é
ér‘ld-o('f 2 473 ¢+ /o /gﬂ oz 4/, /0/6
e



Screen Capture - captured on 7/24/98 12:52:39 PM

i5112:52:39 JUL 24, 1998 -
(2] TELRAD EUT-CET-1@ Pr.12667 RADIATED SPURIOUS ENISSION HE?SﬁEE
9E1u D%T: PEAK ;
MCRS DET: PEAK 0P AUC
MKR 9,68 kHz HUE]E?
27.05 dByU/sn
L0G REF 42.7 dBuY/m AR
T .
e MRRKER
B <B e a
o e Ay ENp S v pe— NEXT
: PERK Plot M.F
TR NEXT PK
50 F© RIGHT
AGORR
NEXT PK
1 LEFT
START 9.B0 KAz STOF 52.80 Hz Hare
RL 21 BH 3.8 kHz AUG BW 3 kHz SWP 188 nmsec ] af ¢

ext ald = FOLE

Dt etcco tooee = 130/ - lﬁwf”w% "3}"0/;

= ST
Ly :451;47%752@% 7

7



Screen Capture - captured on 7/24/98 12:55:14 PM

af

2:39:15 JuUL 24, 19986
TELRED EUT-CET-19 Pr. 12667 RADIRTED SPURIQUS [HISSIOH

RLTY DET: PEAK
MLRS QET: PEAK QP RUG

MKR 31.8 kHz
3.4 dBuU«’m
L00  REF 48.3 dBul/m PREAMP ON
10 .
B/ |
GLLN I & v
D <8 ol “WWWW}P” ﬁmllﬂ AP A
|
UA 5B
S5CFC
ACORR

START S@.0 kHe

R

L] B 38 kHz

AL = B0/ 87 4) = 7T A

Lr e

AVG BW 3B kHz

= 47 f

STOP 150.8 kHz
SWP 28.8 msec

AT HKR

ROD 18
L1sT

MARKER

y Cf
MARKER
a

NEXT
PEAK

NEXT PK
RICHT

MEXT PK
LEFT

Hare
I af €

MEASURE

Plot S, 9



Screen Capture - captured on 7/24/98 12:48:24 PM

[Ga] 12:48:25 JUL 24, 1398
TELRAD EUT-CET-1@, Pr.12657 RADIATED SPURIQUS EMISSION

RCTU DET: PERK
MLAS DET: PEAK QP AUC

MER 3C0 kHz
£8.81 dBpv/m

MEASURE
AT MKR

ADD 10
L1s1

LOC REF Y2.7 dBub/m MRRKEE
£
dB /s
MARKLR
#ATN
0 a8 [P, .
T o8
o o PEAK
JA SE NEXT PX
3¢ Fo RIGHT
ACORR
NEXT Pi
LEFT
STRRT 158 WH: | 3707 30,00 Mz More
RL 1T BW 38 kHz AUG BW 36 kH: SuP 788 nsec 1 of @

,CZ?Y'Z%T éQz/Zéz;i = Lo q«fiég
i:ZiEEQLf'ZfZQL,{rﬂ Lo 2 cw/{éiﬁ
CfF =30/ - 88 = TS

Y



Screen Capture - captured on 7/24/98 12:30:08 PM

%) 12:30:09 JUL 24, 1993 .
[G2] TELRAD EUT-CE1-1@.Pr 42657 RADIATED SPURIQUS CMISSION “g?sgié
5TQP ACTY DET: PEAK
B821.8 MH: MCAS DET: PEAK QP AUG a00 10
HKR 821,89 iz L1et
28.73 dBulsn
L00 REF §0.8 dBuv/m R
18 T T
3§?N MARKER
B &b 8
; 4 NEXT
hudn_v*-*«~V*-ﬂf¢*‘“” PE AK
IR SB el b NEXT PK
SCFEY - RIGHT
ACORR .
NEXT K
LEFT
STRRT 30.8 NHz STCP B21.8@ Huz More
RL #IF BH 37 kHz RUG BH 38 kH: SWP 2.B4 sec 1 af 2

15%?’2‘{i czféﬁi4;?/ = 3O S

PRV SR
“

CZHE = L3O/ - 5% F = g8

#



Screen Capture - captured on 7/24/98 11:22:01 AM

[G3] 11:22:@2 JuL 24 1398
TELRAD CUT-CET-18 Pr. 42563 RAOIATED SPUR!OLS EMISSICN

ACTY DOLT: PERAK
MEAS DLT: PEAK OF AUG

KKR B24.B3E MHz
1680.18 dByV/m

HEASURL
AT HKR

ACD 10

L0G REF 162.0 cByW/n e
18 )
d§§N ﬁ MAX
53 48 1 | HOLD A
‘L VIEK A
Il | BELf Dpnt Mo 12
UA $B } \ BLANK A
gEDE%AwﬂwWAWWM~M%N¢wVNMAﬁNﬂvJ Wb g oo e i b o
Trace
8B C
CENTER B2Y.BAQ MHz SPAN 6,000 NE: More
RL ®IF BW 38 kHs AYG BW 38 kHr SUP 23.B asec | of 3

&X/ a/zz == }0/)3

Dip kel peeoil
P e bt B Hcoee D S5

7



Screen Capture - captured on 7/24/98 12:27:56 PM

w2l

LOG
18

dB s
BATH
B aB

UR SB
SC FC
ACORR

START
fL

2:27:57 JuL 29,
TELRAC ELT-CET-4

REF G&.H dBuV/m

1398
@, Pr. 12563 RADIATED SPURIGUS EMISSION

ACTY DLT: PEAK
HEAS OLT: PEAK QP AUG

MKB 843 MHz
H1.78 dByN/m

9

|

k R e Ganas camil
[N ST o

8e7 MHz STOFP 2.008 CH:z

IF BW 38 kH:Z AVO BW 38 kHz SWP 3.31 sec

CEAF.

HLASURE

AT MKR

ROD 10
L18T

CLEAR

WRITE A

MAX
HOLD A

&e‘/a/?‘[/ = 3O B

2 L /- 4P B8 GAR

7

7

Plot Mo I3



Ao [o¥ /3¢ ﬁ/uw// EGT~CET 0, 5. /266 %

74, = 804,

04 /K/A/z_/ ﬂ/f,yé,( Ma/&

o 1.5-13GHz filter correction data is loaded.
REF LEWEL ACTY DET! PEAK
EG.8 dBplsm MEAS DET: FPEAK QP AUEG
MKR 2.8393 GHz
37 .18 dBpgVsm
LDE REF 6@.8 dEpY/m
18 - - - - - - - - -
dB - : : . . .
RATN | o
BAB | s i
Rl -v")-“’v' : /D&—E /1/0 : /4-
R SR o
SL FE
Rl ) R R R R R R R E R R
STHRT Z2.738 bHx STOP 9.9@8 GHz
#IF BW 29 kHz AMG BW 2B kH=z SHP 21.8 Y]
R~ 4 .5-185Hz ¢¥ilter correction dzta iz loaded.
FEF LEWEL ACTY DET: FEAK
Ya.8 dEpVom MEMS DOET: 3
LOG REF 7B.0 dBpYsm
19
dE ~
#ATH
a ‘jB .
e JQQLJM-
W
50 FC ; :
ACORRE SIS e
START 1.568@ SHz ETOP 2.904 EHz
#IF BW 28 kHz AME Bl 28 kEHZ SHF 4087 BN

£ = 43@@? Pz 434

= /;qjg?o— /yl’aﬁzﬁjﬂ/fﬁ

7



Screen Capture - captured on 7/1%/98 7:52:58 PM

[(33] 13:52:58 JuL 19, 1898
TELRAD EUT-CET-19.Pr.t2653 RADJRTED SPURIQUS EMISSICN
ACTY DET: PERK
MEAS DET: PERK GP AUC
MKR 3.88 kHz
15.00 dBuVs/m

L00  REF 48.8 dBul/m PREARMP ON
18
dB~
FATN
g 48

TY 1--3\.-.-\..:--k
Lg&w*_Jb"ﬂﬁ4Mﬂ¢NMWM%A“AMAUN

UR SB
ST FC
ACCRR

|
START 5.88 kHz STOP SB.H@ WHz
RL #1F BN 3.8 kHz AUG BN 3 kHz SWP 188 msec

MEASURE

AT MKR

AOD 10
L1857

MRRKER

¥ CF
MARKLR

A

NEXT
PEAK

NEXT PK
RICHT

NEXT PK
LEF]

More
1 aof 2

éi’/ 4/'2 = }ﬁ/é

M;owa/é/
7

2 o vccn Lot = I8, 07

Sor

Pt Mo 15
7/: $36. .49 Mz

poW

,gof EB W

/fﬂé’\é /‘iﬁ?//ééjaz

N

Liw = 4707 S = 455 /5 =407/



Screen Capture - captured on 7/19/98 7:51:12 PM

[G5) 19:51:12 JuL 19 1598

TELRAD CUT-CET-1@ Pr.12663 RADIATED SPURIOUS EMISSION | MERSURE

AT MKR
HE;U DLT: PEAK _—
MEAS DET: PERK G
KR 72,8 ki | O e0
32.99 dBuV/m
CLERR
LOG  REF 48.8 dBpls/m PREAHP ON  yp1TE A
i
iy e ] A
T | HOLD R
3 — [~ Plt Matc
UIEW 8
R SB BLAMK A
SC FC
RCORR
Trace
R B C
i
START 5B.0 kHz STOP 190.8 lH:2 Mare
RL n1f BW 3E kH: AUG BW 38 kHz SUP 28.8 msec 1 of 3

ot 2t = 202

ot bt = FhOF = T .j;”/f/s‘
L 43#%&%/92 43 3 /B

y



Screen Capture - captured on 7/19/98 4:18:32 PM

7S] 16:18:33 JuL 19, 1998

L2 TELRAD EUT-CET-1% Pr.12667 RADIATED SPURIOUS [MISSION “E;‘Smg
ACTU DET: PEAK
MBS DET: PEAK OP AUG an0 10

MKR 198 kHz
25.73 dBpb/n L1381

MARKER

igﬁ REF 40.0 dBuU/m PRLAMP ON v OF

"y [
e MARK LR
BaB [\ N\ N A B

TV 1
TN e A Dbt M 17
Ty i Y NEXT Pt Mo
WA LU Y b
UR SE NEXT P
S0 FC RICHT
ACORR
NEXT PK
LEFT
n Al

START 158 kHz STOP 38,80 MHz Hore
RL 41F 8W 38 kHz AYG BW 38 kHz SWP 7BE msec 1 of ¢

bt wtf -~ 7o %
aler woe

Jiflereer ation = 99 oF -85 = 7,/”/*/3
lu = 93600 41 w72



Screen Capture - captured on 7/19/98 3:28:27 PM

1 15:28:28 JUL 19 1398
[E2] TELRAD £UT-CE1-18 Pr. 12663 RADIATED SPURIQUS EMISSION “g?sﬁﬁﬁ
ACTY DET: PERK
MRS DET: PERK OP AUC A0 10

fkR 832.8 Khz | | jot
34.93 gByV/n

ARKLR
L0G REF G0.8 dBulsm PRLAMP ON M ) EF
18 :
dB ¢ i
SATN MARKER
B dB &
J NEXT Plot Mo, 18
. PELAK
MW y
UR SB bf.~vﬁ*“*“ NEXT PK
ST FL wmnpasd™] RICHT
ACORR
NEXT PK
LEFT
START 38.0 MHz STOP 834.9 MHz More
AL #IF BW 3@ kHz AUG BK 3B kH; SWP P.6B sec 1 af 2

a/a/f. = 50@/8
5:222142//i§§;;9 Jhbocacﬂfﬂé;
/.
Btboees ot = S 07~ 74 93= 557 /7
[ies = 43 +%7% P= 479 45



Screen Capture - captured on 7/19/98 3:36:51 PM

[} 15:36:5¢ JUL 19 1938

TELRAD EUT-CET-18 Pr.12667 RADIRTED SPURJOUS [hissian | MEASURL

ACTV DET: PERK
MLAS DET: PEAK QP AYG
M¥R 836.488 Hhrz
93.87 48ul/m

LOG REF 38.1 dBuW/nm
18
dB/
ATN
cd 4B

]
— ]
&

Up S8
SCFC
ACORR :

S$10P B39.8EQ HH:
SWP 28.8 nmsec

START 834.284 MH:

RL #IF BW 38 kH: AUL BW 3% kH:z

AT MKR

ADC 10
L1581

MARKER

¥ CF
MARKLR

a

NEXT
PEAK

NEXT PK
RIGHT

NEXT PX
LEFT

Hore
1 af 2

ol att - gook

ﬂm?‘?

W/Wa,ﬂ&" p? TE

Cfr‘ﬁcf - ‘;Eff ;7??&1/i%;

reoil®

ace

Plot No /9

50 %



Sereen Capture - captured on 7/19/98 3:47:19 PM

%3] 15:47:26 JuL 15, $998 [ eraciRr
2] TELRAD tUT-CET-19 Pr. 12663 RADIATED SPURIQUS EMISSION “E?Sgﬁg

R o

M £T: PEAK OP AU
W8 545 Mz | 0o

35.50 dBuU/n
L0G  REF 0.8 dBuU/m cRraup oy TRKER
T b oCf
e MARK LR
B dB a
( ) . Plot M. 20
T o
A S8 NEXT P
5 FL RICHT
ACORR

NEXT PK
LEFT
START 839 Mz | ST0F 2,308 0nz More
RL *IF BW 33 KKz AV BN 3B kHz SWP 3.87 sec 1 of 2

Z//Mz,/ - Foo R
o A
b, vt ion = FELF- 565 = ;7 SE
[, = 777 <%



el ey

L0/ 07 /ﬁg
£= 836 47 M,

T

tidTer CcoOrrecitlon 4data

<L L. LlHERT 13 umaaesa.
PRIMTER RORS ACTY DET: PEAK
1 MEAS DET: PEAkK OF AVG
MKR Z.5138 GHz
56£.38 dBpWm
LdG REF B@.9 aRpY. m

14 - - - - — - -
dB .7 : : : : : : . : :
BATH | oo BT . S8 N SO P
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FCC ID;ARACET-19
Date: April, 1998

Applicant: Telrad Telecommunication and Electronic Industries Ltd.

Application for:  Type acceptance of digital radio telephone CET-10




FCC ID:ARACET-10
Date: April, 1998

FCC requirements §2.983 (a)

The manufacturer and the applicant are the same organization:
Telrad Telecommunication and Electronic Industries Ltd.
P.O.Box 50, Lod 71100, Israel

Responsible person is Mr. Josef Bakalzuk, Department Manager.
Tel: +972 8913 3716
Fax: +972 8313 3164



FCCID:ARACET-10
Date: April, 1998

FCC requirements §2.983 (b)

Identification of the equipment for which acceptance is sought:

The equipment is a digital radio telephone (fixed cellular terminal), model CET-10,
provides voice, facsimile and data services, accessing all wired equipment. The CET-10
supports any type of tone dialing feature phones, modem, fax, answering machine. The
CET-10 cellular transceiver transmit frequency range is 824-849 MHz, with maximum
authorized occupied bandwidth 40 kHz, receive frequency range is 869-894 MHz.
Maximum RF output power is 1.6 W (ERP). The EUT is supplied by 120 V AC/12 V DC
external power supply unit,

The equipment is identified by the following label:
“FCC ID:ARACET-10".



FCC ID:ARACET-1¢
Date: April, 1998

FCC requirements §2.983 (c¢)

The digital radio telephone CET-10 is manufactured in mass production (thousands)
quantities.



FCC ID:ARACET-10
Date: April, 1998

FCC requirements §2.983 (d)

The equipment technical description.

FCC requirements §2.983 (d) (1), (2)

The CET-10 cellular transceiver transmit frequency range is 824-849 MHz, with
maximum authorized occupied bandwidth 40 kHz, 40K0F3D/F3E type emission, receive
frequency range is 869-894 MHz.



FCC ID:ARACET-10
Date: April, 1998

FCC requirements §2.983 (d) (3)-(7), (9)-(11)

The device does not contain any elements (potentiometers, variable capacitors or
adjustable inductors) accessible to operator to influence or toc change RF output power.

The Telrad preduct description {criginal pages 3 to 18) follows this page covers all the
FCC above mentioned requirements.



Product name: CET-10 Version:01
Subject: CET-10 UHF Transmitter
Telrad |3

Project name: CET 10 for 800 MHz Cat No:72-200-2000/9
Project number :58198 Date: 12 February, 1998
1. General

This document describes the means implemented to ensure modulation stability,
transmitted power stability, frequency stability, and spuriouses attenuation. The
transmitter provides transmission of FM and n/4DQPSK modulated RF signals in 824 to
849 MHz frequency band. Figure 1 describes the block diagram of the transmitter.
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Figure 1. Transmitter section
2. Modulation stability o=

The modulated signal is generated in the TCS320I554B- a baseband interface chipset. It
generates T/4DQPSK and frequency modulations using baseband in-phase and quadrature
signals. It produces differential baseband signals “TxI” for the in-phase and “TxQ” for the
guadrature. The baseband waveforms are generated according to the modulation
technique in use.

The voice signal produced by the microphone is amplified in the audio circuits, then is
processed by the TCS3201S54B chip set. The processing includes:

2
—

[1] compression that is provided by a 2:1 syllabic compander. It converts every 2 dB
change in input level to 1 dB at compressor’s output.

[2] modulation deviation limiting that enables to limit the instantaneous frequency
deviation to £12 kHz maximum.
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Subiect: CET-10 UHF Transmitter
Telrad |2

Product name; CET-10 Version:01

Project name: CET 10 for 800 MHz Cat No:72-200-2000/9
Project number :58198 Date: 12 February, 1998

[3] Preemphasis filter with 6 dB /octave characteristics within the 300 Hz +3000 Hz.

[4] Postdeviation limmiter filtering that attenuates frequency components above 3 kHz .
In frequency range among 3 kHz to 5.9 kHz and 6.1 kHz to 15 kHz the
attenuation relative to 1 kHz is minimum 40log{ Y3000, ]. Among 5.9 kHz to
6.1 kHz the attenuation relative to 1 kHz is 35 dB minimum . For frequencies higher
than 15 kHz the attenuation is 28 dB minimum.

[5] Generation of frequency modulated signal.

The processing is performed in the chip set.

22

The voice signal produced by the microphone is amplified at the audio circuits and then is

processed by the TCS3201S54B chip set.The processing includes:

[1] Voice coding

[2] Channel coding .

[3] m/4DQPSK modulation

[4] Generation of 24.3 ksymbol/sec baseband signals shaped by a squared root raised
cosine (SQRRC) filter with roll of factor a=0.35.

The processing is performed in the chip set,

The TxQ signal (quadrature branch) goes to the digitally controlled potentiometer Ul7

(XICOR’s X9313WS).U17 is used to change TxQ signal’s voltage to reduce the

amplitude imbalance between the TxI (in-phase branch) and TxQ rails. The required

resistance is programmed during the production of the telephone. Programming of the
potentiometer is achieved by the “PotClek”, “PotUpDwn” and “TxModPot” signals.

Detailed description of the electrical scheme of this portion is given in page No.10.

3 Transmission Power stability

The Txl and TxQ baseband signals go to a quadrature modulator that generates a

modulated RF signal within the 824 +849 MHz frequency band at the assigned channel

frequency. '

The subscriber is get of eight distinctive power levels . The highest level 1s +32 dbm

(1.6W) and the lowest level is +8 dbm (6 mW).

The power level can be changed by controlling the gain of the voltage controlled

amplifiers in the modulator U3 (AT&T’s W2C13CBY ) by the “PWRCTRL” a control

signal supplied from the control card. Detailed description of the electrical scheme of this
portion is given in page No.10.

The “PWRCTRL” signal is generated to:

[1] set the transmission power to the required power ievel (one of eight). The production
process includes a calibration procedure that sets initial value to the “PWRCTRL"
signal for each power level.
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[2] keep the transmission power stable in the assigned level over the : frequency,
temperature and supply voitage. An automatic level control (ALC) mechanism
changes its value to keep the transmission power stable .

Automatic level control (ALC) mechanism
The ALC mechanism is implemented by software . It detects the actual transmitted power
at output and changes the “PWRCTRL” to achieve the required transmission power.

The actua! transmitted power is sampled by semi lumped directional coupler into a power
detector. The power detector is composed of the dual Shotky diode D5 (BAT62) and
active low pass filter composed of U7 (MC3324D). The power detector produces the
“pPWRIND” indication as a measurement of the transmitted power. Detailed description
of the electrical scheme of this portion is introduced in page No.11.

The production process includes a calibration procedure that sets measures and saves the
values of the “PWRIND” signal for each power level.

The ALC mechanism enables transmitted power of +2 dB from its maximum transmitted
level over the frequency band , over the operating temperature and voltage supply range.

The maximum transmitted power can be 2.5 W.

Protection against false transmission

The power indication is used for protection against false transmission mechanism..This
mechanism is implemented in software and reads the “PWRIND” value while the power
amplifier is turned off and resets the subscriber if it senses power when the power
amplifier has been set off .

Frequency stability

The radio module includes four signals sources that are used as local oscillators for up or
down conversion in the transmitter and receiver circuits. Three sources are fixed
frequencies of 128.16 MHz , 82.71 MHz and 900 kHz. The fourth is a frequency
synthesizer for 952.17+977.13 MHz. -
All the signal sources are phase locked oscillators that are locked on reference of
14.4 MHz oscillator . Figure 2 describes the block diagram of signal sources section.

The reference oscillator is a VCTCO (NDK’s END3190A voltage controlled temperature
compensated crystal oscillator ) . The VCTXO provides nominal frequency of 14.4 MHz
and output voltage I V peak to peak. The VCTXO is used to achieve temperature
stability of 2 ppm over 0°C to 65°C operating temperature range.

The nominal frequency is tuned during the production process to achieve frequency
accuracy of +200 Hz of the RF frequency of the assigned channel.

The VCTXO's frequency is tuned by setting a proper voltage to the V tune port of the
VCTCXO. The voltage to the V tune port is supplied from the “AFC” control signal of
the control card wvia a low pass filter network composed of R266,
C212,R381.R384.R385,R386. Detailed description of the electrical scheme of this portion
is given in page No.7.
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Figure 2: signal sources section

Spurious reduction

Synthesizer spurious reduction

The main synthesizer is composed of UIQ - a dual fractional N synthesizer (Philips
SA7025, VCO U15 (FDK'’s IF066) and a filter network. The filter consists of the loop
filter and spurious reject filter. The loop filter determines the dynamics of the synthesizer
(attack time release time and RMS phase error) and composed of R2, R3, C3,C4.The
spurious reject filter attenuates spuriouses generated by the synthesizer {by its charge-
pump phase detector). It is a low pass filter composed of R4,C5,C6. Detailed description
of the electrical scheme of this portion is given in page No.17.

Second harmonic and signal source leakage reduction

The high power RF signal from the power amplifier A3 (MITSUBISHI's M68761)- goes
to the Tx port of the duplexer F1 (Motorola’s KFF-6382A ceramic filter) through a
matching network. The duplexer attenuates the out of band emissions { such as the
second harmonics and other signal source leakage) . Detailed description of the electrical
scheme of this portion is performed in page no.11.

Electrical schemes

look at the the following pages.
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FCC requirements §2.983 (d) (8)

Instruction book.

This page is followed by Telrad Digital radio-telephone User Manual book, which
contains 24 pages and alf the necessary information required for user and service

perscnnel.



FCC ID:ARACET-10
Date: April, 1998

FCC requirements §2.983 (e), §2.985 - §2.999

Test Measurement Report TLRFCC.12663 according to FCC Parts 2 and 22, total 233
pages, follows this page. —
"'—_‘-_)
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The eight photographs of the CET-10digital radio telephone follow this page: external
and internal view, radio module and digital part PCBs.



