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1. Summary: e
This document describes the Receiver Spreading Gain as
measured for WaveLAN-II, according to Ref. [l].

2. Conclusion:

The Lucent WaveLAN-II NIC product confirms to the minimum
reguired 10 dB processing gain, as set forth by she PCC for
operation in the 2.4 GHz ISM band.

3. References:

1- Document FOC §7-114, Appendix €, Guidance on Measuremsnts
for Direct Sequence Spread Spectrum Syetens.
2~ Hardware Funetional Specification for WaveLaN-II/PC Card

type 2 extended, Doc. No. BF5-2501% Rev. C,
Date 97/0%/27, Source Oryganization lLucent Teahnologies
WCND Utrecht.

3- Vitaybi, A. J., Principles of Coherant Communications,
New York, McGraw-Hill 1366.
&= Proakis, J.5.., Digital Communications, New Yok,

McGraw-Hill 1989, page 270.

4, Measurement description:

Part of the Lucent WaveLAN IEEE Network Interface Card
iNIC product FCC certvification is a Processing Galn test.
This Lest has to prove that the receivey of the tested product
employs a true spread spectrum device raceiver sgtructure,
taking full advantage of the direct seguence gpraad spectrum
modulation technigue.

This test proves the Receiver Processing Gain te be 10 4B
or more, by monitoring the Bit Error Rate (BER) of the product
under test while operating under strict specific regeived
signal conditions.

This implies that a receiver input signal is applied to
the product in the presence of a CW jammer. The CW jamming
margin method as defined in Ref. [1} 1s used.

The test ims such that it takes the theoretical calculated
SNR for the applied modulation technique and epecified BER as
a reference. For coherent QPIK demodulation as applied in the
WavelLAN IEEE product the theoretical required SNR for s BER of
i10°-8§ is 15 dB.

The test takes place at the product Puncticnal
Specificarion {Ref.[2]) specified conditicns for BER rate
measurementd, It specifies a BER equal or better than 107-8 at
an receiver input leval of -55 dBm. From reference Ty
likewise as Ref.[3] censulted in Ref, {1}, it is determined
rhat for this BER the SNR (S/N)o eguals 15 dB (OPSK, coherent
decection) .

fo mest the minimum reguired processing gain of 10 dB,
tha receiver should meet the BER in the under a J/8 rvatio of:
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19 - 15 = -5 db.
Taking into account I dB impiementati@n losses (Ref.{ll),
a J/8 ratio of «7 dB is calculated.

Thug, ne received bit errors should be detected for a CW
jammer level equal or less than:

-85 -7 = -62 4Bm.

For received data errors detected while the CW jammer
level is higher than -62 dBm, the J/8 margin of -7 48 is
excaeded, and are not taken intso account.

Several methods of showing compliance to the rules are
popaible, from a stepped CW jammer to a ssaginuous sweepling CW
interferer. ¥or this test the discrete stepped CW jammer
method was chosen (Ref. [1]).

The measuremants ave performed at a 50 KHz CW raster. For
each CW jammer frequency 1078 bits are trangmitted by the
transmitter and received by the product under test.

Though it would be more elegant to show BER compliance
for at leaat say ten times 1078 tranamitted/rvecaived bits, the
time involved with this grows significantly. Since the CW
interferer is stepped in & 50 KHz raster, covering the
receiver bandwidth of 16 MHz, it is considered that the BER
requirement is sufficiently met since such a muicicude o5&
measurements are taken,

The measurement time for each CW frequency is set by the
cransmitter masgage length and the number of messages
transmitted per second.

For the firmware sef data field length of 96 iS5, which
equaly 192 data bits for the WaveLhN IEEE 2 Mbir/sec. data
rate {unfortunately today message length is firmware limived),
the number of messages that need to be transmitted for a total
of 1078 bita can be calculated,

The number of needed mesaages to transemit 1078 bits
equale 10°8/192 = $20833 messages.

For a Tx rate of 1.3 KHz, the meapurement time is
520633%(1/1300)= 400 meconds.

4.1, Ser-up:

See figure 1 for the measurement set-up. A crapsmitter
tranamitting continuoualy 1300 frames per is second ie used as
the data source for the receiver under test. The transmibter
Tx mode is under external control by means of a pulse
generator. The transmitted data pattern is fixed, and known at
the receiver. This enables a check of the received dakta
against the known transmitted data at the receiver side.

In additien to this sigmnal, a CW jammer is added te the
received signal at the receivey inmput. At the inter-connection
between the RF circuits and the Digital Signal Processor (DEP)
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the demcdulatsd veceived RF signal is made available to an
error checker. Thias arror checker is a dedicated piece of
nardware that monitors the regeived data, gating cut any other
information that is likely te be present in the received data
stream (message header, message length field, CRC field,
diagnostic information field et¢.). In this hardware the known
transmitted data sequence and the received data sequence are
vompared ko eachother, and possible errors are signalled to an
external counter.

Both OW jammer generator and c¢ounter are under contrel of
a2 Persconal Computer by means of an IEEE-Instrument Control
Bus. Using a dedicated test software program the PC sets the
oW Jammer fraguency and level at the CW generator. The program
controle the counter, i.e. counter start, stop, reset and
read-out of the error count.

The test seqguence is ag follows:

The PC issues a (W frequency and output level to the CW
generator, taken from an input commwand £ile. Thus the CW
signal together wlith the transmitted data signal becomes
present at the receiver input. Immediately after the counter
is reset by the PC, there is a 30 gecond test time. For any
received data error detected by the error checker hardwars,
the error counter is incremented by one. After thege 3¢
seconds have elapsed, the PC reads the number of eyxrors
recorded a2t the counter. When no errore are detected, the PC
increages the W lavel by +1 dB, and the test is restarted
(reset counter, measurs 30 seconds, read couater value).

-When ne errors are detected, the jammer level is increased by
+1 48, and the teat ia repeated,

-If errors are detected, the CW jammer level is lowered by 1
d5. For a wmore ascurate meagurement where 1078 bits are heing
received, a 400 seconds teat time iz used to measure the BER.
Aftar this long teat, the test data (time, Ifreguency, W
level, #errors) is written to disc in the PC,

Any measurement for that W fregueney that is not
performed due to the fact that errors were detected are stored
with the puabers of errora marked as “-1°7.

The test continues by raising the jammer fraguency by 50
Kz and setting the CW jammer level to the star: value, and
the meagurerernts are repeated as described above. Annex B
shows a flowchart of this process.

Before measurements are started, the receiver input level
and CW jammer level need to be calibrated. See figure 1 fovr
the test set-up.

4.3.1. Receiver level calibration:

First, the receiver input level is calibrated using the
RF power meLer. Foy chlsg purpese, the transmitier outpub
attenuator is set to O 4B, the CW jammer level is set to -50
dBm, Using the reading from the RF power meter, the attenuator
is met such that the received level is -85 dfm.
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d.1.2. CW level calibration:

Stop the transmitter, dial fhe ocutput attenuator to 70 dB
and stop the transmitter. The CW jammer generator outpuf level
iz et ta 0 4Bw, and the RF power meter value im read. The
difference in CW output level setting and RF power meter is
the attenuation of the get-up. Thiz is the correction fastor

ihat needs to be zpplied once the measurements results are
nown .

. -4 H
Channel two (2417 MEz) was used for this test.

5. Equipment used;
# Ttem Degoription

needed

1 Portable PC with WaveLAN-II NIC, Panasconic CF-VZ1P,
SN-3J0K&EM01028, for transmitter.

1 Software “NoHermes' is «<thes.exe», 9629 bytes, 6-30-

7. Teat software configuration file as given in

Appendix D. Used for the tranamitbter,
1 Portable PC with WaveLAN-II NIC, NCR 3150, &N 1-
26105224, for receiver.
Software "Testware VI,04' <TW.EXEs, 27828 bytes, 1i-
18487, for receiver testing.
WaveLAN IEEE NIC,
PC + IEEE interface card, NCR PCE, BN 17-17039925.
Recveived exreor checker, wire-wrap prototype, home-
built,
Power supply, Delta D030-1, for error checker,
Errcy qounter, HP 5248, SN 29T73A08380.
Spectrum Analyzey, HF 9592B SN 3005U00102.
Fower Meter, Rohde & Schwarz, Millivolc meter URVS, SN
893430/070
Power Sensor, Rhode & Schwarz, typs NRV-Z2
828.3218.02, 8N 860925/005.
Pulse generator, HP 8112A, SN2343601166.
CW jammer generator, Gigatronics 7200, SN 746604.
Variable attenuator, 0-70 4B, Midwest Microwave, Model
3044,
1 Fixed attenuator, 10 yeap. 20 dB, Inmet Corp., moadel
18AH-20 and 18AH-10.
RF power splitter, ARRA 3-5200-2, 8N 2001, 3N 2003
Misc. IEEE cabling
Mise. 8MA cabling
Mise., BNC cabling for error counter
RF shielded cage

HEM B PR BER e

O e
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6. Measurament set_up: i

Ses Figure ], measurement test set-up. T¢ avoid signal
leakage and unwanted interference that can disrupt the
measurement, the whole test is performed within the shielded
RF cage, with the exception of the transmitter with variable
and Eixed attenuatcrs. These are placed outside the cage. The
fixed 30 4B attenuator assembly is placed at the RF feed.
through connector in the shielded cage wall.
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Figure 1. Measurement test set-up.
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7. Measurement results: iy

Calibrationg;

Receiver calibration: For 0 dB attenuator getting
(variable and fixed = 0) the received level at the receiver
input equals -3 dBm. Therefore, set the variable attenuater Lo
13 dB, and select the fixed attenuator for 30 4B attenuation.

CW jammey genexator calibration: For a © dpm oueput level
at the ganeratcr the received level at the receiver input is -
8 dBm.

Spreading Cain Measurement Results:

Annex A lists the measurement results, For each iregquency
retween Fo+/-8 MHz a BER measurement is taken.

b Note that the J/€ ration ig given at the top of the
table.

At sach measurement frequency the jammer level is varied
from -68 dEm to -60 dBm a the raceiver input, vielding & J/8
ratio of -13 to -5 4B,

As can be gean, for aome measured CW jammer frequencies
received data errors are detected.

Applying the rule of discarding the 20% worst-case
jamming/signal points {see Ref.[1]) results in zero regeived
errors {280 OW fraquencies measured, at 45 CW fregquencies a
received data error was detected for a J/8 ratic more than -7
dB, 45 < 20% * 250),

Therefora, a J/5 ratio better or equal to -7 dB is found
(CW = -62 dBm at receiver input).

Therefore the tested product complies to the required
Provegsing Gain of 10 dB.

& of 24
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Annex B: FCC processing gain deseription

Fedura] Cnmmugi_/.mtiom Commission FCC Y7114

APPENDIX C

FEDERAL COMMUNICATIONS COMMISSION
Equipment Authorization Division
74335 Cakland Mills Road
Columbia, MD 21046
Telephone: (M)i) 725.1585
Facsirmile: (301) 3442050

Fact 13 of the FCC Rules provides for operation of direct Sequence spread spectoum transmitters, Examples of devices
that operate under these tules include radio local area networks, cordless telephones, wireless cash registers. ind wireless
inventory racking systerns.

The Commission frequently receives requests for guidance as to how to perform measurciments to desmorstrate
compliance with the technical standards for such systems. No formal measurement procedure has been established for
determiniog compliance with the technical standsrds. Such tests are to be performed failowing the genecal guidancs in
Section 15.31 of the FCC Rules and using gaod engineering practice. The following provides information on the
measurement echniques the Commission has aceepted in the post for equipmen: sutharization purpeses. Alternative
techniquas may be acceptable upon consultation and opproval by the Commission staff. The information is organized
accarding to the pertinent FUC ruls sections.

Secticn 15.31(m): This rule specifies the number of sperating frequenciss to ke examined for tunable gquipment.

Section 15,207, Power line conducted emissions. If the unit is AC powered, an AC power line condcted test is also
required par this rule.

Section |5.247(a)?): Bandwidth, Make the measurernent with the spectrum analyzer's resolution andwidth
(REBW) = 100 KKz, [n order to make an acourate measurement, set the span => RBW,

Section |5.247(b): Powet output This is an RF conducted test. Use a diesct connection Between the antenny port of the
Wransenitter and the spectrum analyzer, through suitable attenuation. St the REW > & dB bandwidih of the emissicn or
LSe 0 pedk powsr meter.

Sectign 13.247(c): Spurious emissions. The following tests are required :

+1) RF antenna conduered test: Set RBW = 100 kHz, Video bandwidth (VBW) » RBW, scan up through i 5h harmonis,
All harmonics/spurs mast be uf least 20 48 down from the highest emission level within the suthorized band as measaed
with a [00 kH: BBV,

{2} Radizied emission test; Applies 1o harmonics/spurs that fall in the restricted bands tisted in Section 15.205 Th:;
madimum permited avarage field srengeh is listed in Seation 15,209, A pee-amp (and possibly a high-pass Flterd i3
necessary for this measure ment. For meaguresnents above | GHz, set REW = | MHz, VBEW = 10 Hz, Sweap Auto, [Hhe
emission is pulsed, modify the uait for continuous operation, use the settings shown above, then correct the reading by ‘
subtracting the peak-average comection factor, derived from the appropriate duty eyels taloulation. See Section 15.25(5)

42
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and (),

Section 13,237¢d): Power spectral density. Locate und 2oom in on emission prak(s) within the passhund. Ser

REW =3 KHe, VEW > RBW, yweep = (SPAN/3 kHz) ¢.¢.. for a Span of 1.5 MHz, the sweep shouid be

P3SN+ 50107 = 300 seconds, The peak level measured must be no greater than +8 dBm. If exermal attequation fs
sed, don't forzet 0 add this value to the reading, Use the following guidelines for modifying the power spectral denyity
HRdsirement precedure when necessary.

. Fur devices with spectrum line Spacing greater than 3 kHz no change is requited.

- For devices with spectrum line spawing equal (0 of fess than 3 kHz, the resolution bandwidih must be
reduced below 3 kHz untit che individual lines in the spectrum are resoived. The measurement data must
then be normalized to 3 kHz by summinyg the power of all the individual spectral lines within 2 3 kHz
band (in linear pawer uynits) to determine compiiance,

* {f the spectrem line spaging cannot be resolved on the gvgilable $pectrum analyzer, the noise density
function on most modern conventional spectrum analyzers will dirsetly measure the acise power density
normatized to a 1 Hz noise power bundwidsh. Add 34.8 dB for correction to 3 kHz.

’ Should all the abave fail or any coniroversy Gevelop regarding accuracy of measueement, the Laboratory
will use the HP 89440A Vector Signal Analyzer for final medsurement unless a gleur showing can be
rmade for g further alternate.

Section |5 247(¢): Processing Gain. ‘The Processing Cain may be measured using the CW jamming margin method,
Figure | shaws the test contiguration. The test consisis of stepping a signal generator in 50 KHZ increments across the
passband of the system. At each point, the generator leve required o praduce the recommended Bit Error Rate (BER) is
recorded. This level is the jammer leve, The autput pawer of the transmiding unit is measursd at the same point. The
Jammier 1o Signal (J#5) rativ is then calculated. Discard the worst 20% of the J/S data points. The Jowest temaining J/S
fatie i used when calculating the Processing Gain.

In a practical system, thera are always implementation losses which deprade the performance befow (hat of an optimal
theoretical system of the same type, Losses occur dye o nan-pptimal filtering, fack of equalization, LO phase noise,

"corner cutting in digital processing”, ctc. Totat lasses in a system, including transmitier and receiver, skould be sssumed
to be no more than 2 4B, :

The siznal to naise ratio for an ldea] non-coherent receiver is calentated from:

') Pe = Vw("fhsﬂih.\

whese : Pe = probability of error (BER) _
{5/N}e = the requived signal to noise ratio at the recsiver output for a given received signal

Guality

This is an example. You should use the equation (or curve) dictated by your demsdulation scheme.

Ret.: Viterhi, A ). Pringiptes of Cohersny Cominpnications, (New York: McGeaw-Hill 1966}, Pg. 207

Using equation {1 shown above. caleulate the signal 1@ noise ratio required for your chosen BER. This value and the

meusured IS ratio are used in the following equatien to ealoulate the Processing Gain (Gp) of the sysiem.

Gp=(5/Nja+Mj+ Lyys

whare: (8/N}a = Signal to noise ratio

43
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Mj = Y8 ratio -
Layr = Sysiem losses,

Ref: Dixon, R. Spread Spectrum Systems (New York: Wiley, 1934), Chapter |

44
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b T

N

f
i " rananticier * b ¥ i
: !

| F“: T

Remmiver ]

Pt b

DAt AV Cummunigatan snalyzer

Jamming Test Setup

\_ Figure ! / .

ALTERNATIVE TEST FROCEDURES

If antenns conducted tests cannot be pedforred on this device, radiated tests to show complianee with the various

conducted requirpments of Section 15.247 are acceptablc. A3 statad previously, a pre-amp must be used in making the
following measurements,

13 Calculate the wansmitter's peak power using the following equation;

V30 PG

E= 4

Wieee: E is the measured maximum ficld strength in Vim utilizing the widest available RBW.
G is the numeric gain of the transmitting entenna over an isotropic radiator.
d is the distiwce in meters from which the Field strength was measured.
P is the power in watrs for which you are solving:

(Ed }

Pt

30C

45

17 of 24



JUL-12-99 MON 03:59 PN P, 24/30

PE=WUL-983 17:23 FROM: LUCENT ik +35132E097E36 FAGE 24

Arnex B, FCC Spreading Gain Measurements Results,
FCC Procesgsing Gain Description,
Lucent Confidential, ®139g7

Federsl Communications Commission FC(;_ 27-114

e
'ul'l;

23 Mleasure the power spectend dem'%i:y as foilows:
A, Tune the amalyzer 1o the highest point of the maximizad funcarmenta! emission, Reset the analyzerto u
RBW =3 kHz, VBW » REW. span = 500 kilz, sweep = 100 sec.

B. Fram the peuk level obcained in (A), derive the figld strength, B, by applying the uppropciate aateany factor,

cable loss, pre-amp gain, ete. Using the equation fisted in (1), caloutate a power fevel for comparisen ta che
+§ dBm limit,

46
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Annex C; Flow-Chart IREE control program

( staRT ) i
e - """”“"T ¥
Irwtinlizer JEEE cnrg,
Tet mame For
minput File dinput.oeps
SRt TRRLLE File

! (MEQTros tall, i
P e S———— e —
Wreite tH {avcares txth
dnte, time

trput Fite name Sinput.cmal,
Hatput Pie mame is
CRRAG P RY LMD,

o - _L_(_ : I ot e e e e e
Roug line Fram Sinput emed 1‘

e

-~ e,
- e
‘-::-.., st 4y e .

S
Ypﬂ"v\f"

g

Fitt array Lheostl gy 3
Ferdin dimput cmgd,
et CW FPreguency

i

]_ Fur 121 tg %
I —

et CW output leve,
LW level .z MEASCI,D)

1
R
|

)

i Reset courter.
Mencure For 30 semovos

] Wait A0 segands

g v
[ Road counter valug F i
’f/"l""'--‘_‘_\h |
M

= Launt » @ A -
T ., !
o Nea )
Yoo =1 g N \
......._._._N:J.r"' t =8 ‘f) Yrg i
\‘\... . i
"“-.hr,..-' 30t OW outpuwt leve, {
Yes CW ievel = MEAS(L L b
- |

i art OW cutput teve(
OW lovel & MEAT(C-1),00
+ £ W o

Gt Counter ]

N A M

[‘n’:it For 400 seconds [
" 1

Rend counter volue

Write to File SMeagess bt

LW Fraguency

SOV nterFerence level

‘B adurdy wrerors

-Ntart tiee, Stop Line
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Below is the configuration file for the test software

"NoHermes'

listed for an 2 MBit/sec¢ Tx rate.

.y

(NGHERMES configuration file for FOC receiver spreading gain

stear, Nov 18, ‘a7,

iMake register {2h, IDACErim tegister Bh for N

iUse ext. HFS112A pulss gencrator for Trenable gormeration,

iper » 770 uS, DC=97 %, HIL

rReceiver use A model with

=1.90 V, LOL=-0.1 vV,
A-UMAC, using Testwaze TW software

Monitor with Wire-Wrap hoard and counter the Ry

sfor received errar hita.
iMake zure the transmitter
:0se CEM Tx mode, PLOP
7angd file length PLCBLEND
H * PLCPLENL
- PLODPSERY
BLCFEIGH
PLOPSYNG

h ta e e we

e

i Setting up the Theseys
Always start with a 1

[ -

;7 Lutinmdy  address Of
MMI: LO00000000000000

¢/ Lutdata addresa g}
MMI: I000000100000000

! Lutmax/min address 02
MMI: 100G001011110011

¢ Lutfinal addzess 03
MMI: 10000601110101101

¢/ Lutgain address 04
MMI: 12000L0001100000

¢ Maxsar addresz 4%
MMI: 1000QLQL000DO100

{ Tbhlank address 0%
MMI: 1000011Q44001010

: Textblank addrass 07
MMI: 1000011L00016010

i Trfblank address 08
MMT: 10091064900010190

; Tmeax address 09
MHI: 1000100100010110

i Textmeas addrssx QAR
MMI: 1200101000101100

has the fixed data pattern!

{address 39h) = Qlhj,

{addreas 3ah, lsk, 00h),

{aqdreas 38Bh, msb, 04h),

( 3Cn, ooy,

4 3Dh, Lati},
3Eh. 80},

{
Dafavlt clowk low to Righ in the middle of the data
Default enable, active high ko low At start of data,
low to high at the end of the data.
Firgt out bit is the laft one of the string

thim indicates & Write operatien.

Default clock low te high in the middle of the date
Default enable, active Righ te low at gtart of cdata,
iow to high at the end of the data.
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Annex D, FUC Spreading Gain Measurements Hesults,
“NoHermes Configuration File',
Lucent Confidential, ®1997

¢ Nummeaz address 08

MMI: 10061C1]100020100

i Tfast address OC -
MMI: 1300110000104000

i TYalow address 0D
MMI: 10Q011QL1Q0084000

i Hystocomp address OF
MMI: 1000111000000000

¢ PCEN  address 10
MMI: 1001400000C00001

i DAC step address 11
MMI+ 10Q1000100000001

¢ VG DAC addressz 12
MMY: 100100.001100011

H Ref OAD address 13
MMI: 1Q013011011007100

i Comppel address 14
MMI: lOQI010000000003

7 Edetthr addrssas 20
MMI: 1010000001000101

: Cdetthr addresas 21
MMI: 1010C00101000%01

; RErthr address 22
MMI: 1D1000100100015%1

; Mimdlvl address 23
MMl IQIQ001100006011G

+  Huntdlvl] addresa 24
MMI: 1010G1C00000G011

i 8ifs address 25
MMI: 16100101000C1010

;i Maxrxtime addrass 26
MM 1039031001001000

; Huntmoda address 27
MMI: 10100111000000600

7 Facken addresz 28
MMI: LOLIQIQQQCRA0EHCH0

¢/ Sacklen address 29
MMTI: 1393Gi00L00000Q200

7 Neantdiv addyess 2A
MMI: IR1GOL000000000

i Ignserv  address 28
MMI: 101010110Q000000

¢ Endropdlvl address 20
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Annex D, FCC Spreading Gain Measurementy Results,
"NoHermes Configuration File',
Lucent Confidential, ®1837

MMI: LOI10110000000110

;o Txcallsignd address 30 %,
MMI: 101120000000D00¢ )

i Troallsignl  asddresa 31
MMI: 1Q11006100000000

i Txcallsign? address 32
BMI: 1011001000000000

i Txcallaignl address 23
MMI: 1011001100000000

F Txeallaignd address 34
MMI: ID1201€000000000

i Tucallaignd address 35
MMI: 1211010100000000

H Tacallaigné addrass  3g
MMI: 10110)1000000000

Txcallaign? address 37
MMI. 1031011100000000

; Bx/Tx Cen adarass 38
MMI: 101115C000C00000

; Plocpen address 39
MMI: 101110210000000%

H Plepent address 3A
MMI: 1011101000040000

4 Flepenl address 3B
MMI: 10111011000000711

H Plepsarv pddeass 30
MMI: 101111Q000000000

H Plepsign gddress 3D
MMI: 1011110100910100

H Plopsyne address 38
MMI: L011111Q10000000

i Bogsten acdreas 3F
MMI: 10111111.00000000

i Cpthr address 4
MMI: 110C000Q0L0L0000

i CWthr agdress 41
MMI: 110000010031¢0111

H Trim TDAC address 42
MMI: 1100001000001011%

? Trim Q DAC address 4%
MMI: 1100001100000100

H Leével compadres 44
MMI: L1OQ01Q001000G00
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Annex D, FCC Spreading Gain Measurements Regults,
"NoHermes Configuration File',
Lucent Confidential, ®1997

; Al on/otf addzess 45
MML: L1CO0I0104000000

i Scr/sfd off addreus 70
MMI: 11110000000004600

; I0 pae/IQ test address 71
MMI: L111000100008000

H AGC address 72
MMT: 111310010:1011111%

H Antsel adeiress 73
MMI: llllOOllDGDDOOOD

: Anlp address 73
MMI: 111101400G000000

; ETsat /adten addresa 75
MMI: 11110101G0000000

i Da digen/ten address 74
MMI: 1111011000000000

H Da test address 77
MMI+ 1111011190000000

: Thesews enable addreas 75
MMI: 131L111110000000

i Programming of tvhe 1E30 s 352 MHz
i Main dividey

GEII00. QOI11010C008110100111
GPIION: 101111114090000010111

; Frogramming of the 1021 on 2085 MHg resulting in 2417 MHz Feo
i For 2417-352«2065 MHz, » (B811}h
GESIDY; 000000C000A00000000]

Main divider cowff 2100
Fapr 2065
0 2 8 1 1)h last 4 hits i3 synthesizer registar addgress

H y o ——— L

PSIOL:  00BOGL000000106016100

[ I TIPS

iveterence divider 22
GESIQL; COUGDODCO000L01100101
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