m 2002-09-15

] :

] : (Tel. 02-2123-2874, Fax. 02-312-4584)

] :

] : (Tel. 052-288-7550, Fax. 052-288-7551)

Part No. Name Description Quantity

Main Body 1
LNA Module ( ) 1

NRD60TX001 60 GHz Local Oscillator ( ) 1
Horn Antenna 2
Waveguide to Coaxial Transition 2

NRD60RX001 60 GHz Main body !
Horn Antenna 1

NRDG60OLNAOO1 60GHz LNA module LNA Module ( ) 1

e e

Seo, Young-Kwang

> Ph.D student

> Electrical and Electronic Engineering, Yonsei Univ.

> 134, Shinchon-Dong, Sudaemoon-Ku, Seoul 120-749, Korea
> Tel : +82-2-2123-2874 > Fax : +82-2-312-4584

> e-mail : west@yonsei.ac.kr , west 000@hotmail.com
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38 GHz Transcaivar Modul

Local Multipoint Distribution Servics

fur

=5

—t

¢ Descriptions

*38 GHz millimeter-wave radio links to provide a cost-effective means to link multipoint base station networks

*The use of innovation engineering in the design to lower manufacturing cost allows NRD to provide 38 GHz
transceivers at the most competitive prices in the market for these applications

*The inherent simplicity of the design results in much greater reliability
*Custom specifications are available

" Specifications

Transmitter

Receiver

Interfaces

Parameters

RF Frequency Range [GHz]

IF Frequency Range [GHZ]

Total Conversion Gain [dB]

Output Power (P1dB) [dBm]

Output Power (IP3) [dBm]

RF VSWR
IF VSWR
RF Frequency Range [GHz]

IF Frequency Range [GHZz]

Noise Figure [dB]
Input Level [dBm]

Total Conversion Gain [dB]

RF VSWR

IF VSWR

Image Rejection [dBc]
Input Frequency [GHz]
Input Power [dBm]

RF Port

IF Port

Specifications
38.60 ~ 40.00

1.60 — 3.00

15:1
15:1
38.60 — 40.00

1.60 — 3.00

5.5
-80 ~ -20

WR-28
SMA Female
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60 Grlz Wireless Link
for
Ultra High Spead Digital Yideo Lin
Al
Local Area Mebworx

ysiems

(;u"

*60 GHz millimeter-wave radio links to provide cost-effective solutions

eUltra High Speed operations up to 622 Mbps

*The use of innovation engineering in the design to lower manufacturing cost allows NRD to provide 60 GHz
solutions at the most competitive prices in the market for these applications.

Compatible with Fiber-Optic interface

*Custom specifications are available

Parameters Specifications
RF Frequency Range [GHz] 59.00 ~ 60.50
LO Frequency [GHz] 59.00
Output Power [dBm] 10
Transmitter Conversion Loss [dB] 8
Antenna Gain [dBi] 23
Modulation ~ ASK
Data Bitrate [Mbps] 622
RF Frequency Range [GHz] 59.00 ~ 60.50
Noise Figure [dB] 5.0
Conversion Gain [dB] 12
Antenna Gain [dBi] 23

Receiver

BER

Coverage [m]

10-® @622 Mbps
10-° @400 Mbps
100 @622 Mbps
150 @400 Mbps



WMillimeztzr-wave Componznis

Local Oscillators

| Local Oscillators |

" Features

*Millimeter-wave generator to provide stable carrier output for Transmitter, Receiver, Transceiver, Modulator and

Up/Down Converter etc.

*Cost-effective simple NRD guide structures compared with Waveguide cavity type

*Various applications available such as Car-Radar, Ultra High Speed Wireless LAN etc.

*Custom specification is available

" Typical Specifications

Stability

DC Bias

Parameters

Output Frequency [GHz]
Output Power [dBm]
Phase Noise [dBc]

Mechanical Tuning Range [MHZz]

Electrical Tuning Range [MHZz]
Pushing Figure [Hz/V]

PTD [Hz/s]

Fo Drift [kHz/°C]

Temperature Factor [ppm/°C]

Voltage [V]
Current [A]
Interface

Dimension (L x W x H) [mm]

36.650
18.5
62
~ 300
~ 60
120
100

390

-10.5

4.5
1.0
WR-28
60 x 40 x 30

Specifications / Applications

38 GHz

37.000
20.0
65
~ 300
~ 60
120
100

390

-10.0

4.5
1.0
WR-28
60 x 40 x 30

60 GHz
60.000
15.0

~ 500
~ 100
200
150

400

-15.0

3.8
1.2
WR-15
66 x 48 x 20



WMillimeztzr-wave Componznis

Filters

| | Filters | | |
| | | |

" Features

*Millimeter-wave NRD guide bandpass filters with newly designed structure
*NRD guide and Waveguide structure all available

*Frequency range cover up to 60 GHz

*Applications include Base Station Links, BWLL, LMDS and Car-Radar
eStandard and custom packaging are available

" Typical Specifications

s Frequency Insertion Return S
Applications Range [GHz] BW [MHz] Loss [dB] Loss [dB] VSWR Rejection [dB]

38.60 ~ 38.95 350 1.0 -25 1.12:1 -50
39.30 ~ 39.65 350 1.0 -25 1.12:1 -50

38 GHz
39.35 ~ 39.75 400 1.4 -25 1.12:1 -50
39.37 ~ 39.79 420 1.6 -18 1.28:1 -50
58.75 ~ 59.25 500 1.3 -25 1.12:1 -50

60 GHz
59.75 ~ 60.25 500 1.3 -29 1.07:1 -50




WMillimeztzr-wave Componznis

Diplexers
| I | Diplexers | |

” Features

*High performance to separate the TX and RX signals with superior isolations
*Base Station or Repeater system applications in LMDS, BWLL

*Waveguide cavity filter design with low loss

*Custom specification is available

" Typical Specifications

. Frequency Range [GHZz] . .
Applications Insertion Loss [dB] VSWR Rejection [dB] Interface
Lower Band Upper Band

38 GHz 38.60 — 38.95 39.30 — 39.65 1.6 13:1 -65 WR-28



WMillimeztzr-wave Componznis

Mixers

| | | | Mixers |
| | I |

" Features

eLow conversion loss in millimeter-wave

*Newly designed Hybrid structure using Waveguide and NRD guide to perform superior broadband characteristics
eApplication cover-up to millimeter-wave frequency systems such as Up/Down Converter, Car-Radar, LMDS,
BWLL and Wireless LAN

" Typical Specifications

Conversion LO-RF LO-IF
Loss [dB] Isolation [dB] Isolation [dB]

Applications RF [GHz] IF [MHz] LO [GHz]

38 GHz 38.6 — 40.0 1600 ~ 3000 37.000 8 25 25
60 GHz 59.0 - 63.0 1000 ~ 3000 60.000 8 25 25



WMillimeztzr-wave Componznis

Couplers
| | |

" Features

*Broadband design cover-up to 60 GHz U-band with low loss

*Millimeter-wave communication system such as LMDS, BWLL, ISM High Speed Wireless LAN applications
*High performance for Power or Signal Combiner/Divider

*Custom specifications are available for various applications

" Typical Specifications

Frequency

Applications Range [GHz]

BW [MHz] Coupling [dB] Loss [dB] Isolation [dB] VSWR

38 GHz 37 - 41 4000 3.0 0.3 -25 1.2:1
60 GHz 59 - 63 4000 3.0 0.3 -20 1.3:1



WMillimeztzr-wave Componznis

Circulators
I I | | |

| | Circulators | |

" Features

*High performance circulator to separate Tx and Rx signal with low loss NRD guide structure in millimeter-wave
communication systems

*Transceiver applications in Q-band with broadband characteristic of 3 GHz bandwidth

«Ultra High Speed Wireless LAN, Car-Radar front-end and other Millimeter-wave Radio Link system applications
eIsolator applications are available

" Typical Specifications

I Applications Frequency Range [GHz] BW [MHz] Loss [dB] Isolation [dB] VSWR -
60 GHz 58 ~ 62 4000 1.0 18 1.35:1




WMillimeztzr-wave Componznis

Antennas
I I | | |

| | | Antennas |

" Features

*Millimeter-wave communication system front-end antenna with high gain performance
*Simple and compact design to provide reliable products with cost-effective characteristics
*LMDS, MVDS, ISM band solution are applicable

«Custom specifications for various applications are available

" Typical Specifications

Applications Frequ¢[achyZ]R ange Gain [dB] Half-power BW [E/H] s S'd‘[a dLBcibe Lo VSWR
38 GHz 37~ 41 20 15°/10° -20 1.2:1

60 GHz 50 ~ 75 24 11°/10° -20 1.2:1



V-BAND H-PLANE 90" BEND

it

DATE: SEP 6 2002

lode| Name | NRDEOBD109
serial  Mumber | BS0OHOZ0BZT-04
Specifications
Paramotors Specifications
Frequency Range Ghillr - BEGH:
Lo=s 058 1vpieal
VERE 1071
IS/ 0T Port WE-15/4=-40 Tap/lole
Simed Lx Nk i | AW 20
Dimensions
T 1 — ] i
b} . v} Iﬂ} @]
R
o[ s o
sl Bl il €3
| bl
SE— -I |
|_I_. o e
| - N R |
| | o .. 8|
i3
Descriptions
1. The part

Z

12 compalible with ¥H=15 siandard Y-hand recoasgulor weveguide, One

port [it to 440 UKC balt amd the other reserved just hole of @35,

Al Deehsions of albwve drioving are in ool l limeters



Ainritsu
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MODEL:  AMDLodbrol

START: 55.000000 GHz
ETOP: 65.000000 GH=z
STEF: 0.006250 GHz
PARAMETER :

mﬂE!HlLLBJVTIDIF?J Y
REFERENCE PLANE:
EMOUTHING @

DELAY APERTUERE:

CH1=311 FHD REFL
LG HAGMETURE
#REF- 8. 0808 db
|8 W88 dBs0LY

DATE:
OPERATOR : 5?3 F ]

GATE START: -
GATE STOF: =
GATE: -
WIKDOW - =

CHI: 521 FHD TRARS

LOG MAGHT TIFE
+REF= B_BER dH
19000 dB/DIY

09/09/2002

|

5. 680008

iz

5. ARBARR

15:13 Page

ERROR CORR:

AVERRGIMNG:

IF BNDWOTH:

e
OFF
0.00640

M 3 - 521
HEFEREMCE PLAME
A.0080 mm

FHAAKER 2
bl . BRedee GHz
-0.541 48

HARKER TO FAS
FARKER TO HIN

1 55.008880 GHr
-B.567 db

3 Gl ARREAR GHx
-§.627 db

HARKER RERDOUT
FUMCTIONS

.

1

mm
0.0 PERCENT
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B60GHz BANDPASS FILTER

Model Same ° HRDGOFT1D1 DATE: SEP/N5 2003
Serinl Nunber © FCD2090Z-04

Specifications
Paraseters Specifications
LCenter [regquency 50 isidHe
Tazs Hand h9, 5E0GHx ~ A0, 160G
Bardd Widih K1 H]
[msertion Loss 1. TdB max
V5N 12811
Kejection St #1{Hz
I5/0UT Parr h-16
51 ped LyNxll) | mm | g 1910
Dimensions
| =
Th @ o ¥ B
) o B O
O © 0 [0
= e N o
Descriptions

1. The port 18 compulible with WH-156 standard V-band rescianmilor savegiicde.
2 Do oot bwrn the bening screw placed in center pocket sabhmtorily. The filter

timed precisely for ssximm per formnnce ol ready,

A Al Moenzions of above drawing are in nil limeters,



Anritsu s

mm
MODEL:  A¥P & Frre/ DATE: 09/ 09/2002 13:11 Page i
DEVICE ID: #e o 0fe 2 - I=|:,"/' OPERATOR : JF &
5TART: 57.000000 GHz  GATE START: ; ERROR CORR: 12-TERM
ETOP: 62 000000 GHz GATE STOP: - AVERAGING: 1PT
STEP: 0.003125 GHx GATE: - IF BNDWDTH: 10 Hz
WIRDOW : -
——————————— L e T e e LS e

FARAMETER : ~§Ll- -B21-
NORMAL LZATION : OFF OFF
REFERENCE PLANE: 0.0000 om 0.0000 i
EMOCTHING Q.0 PERCENT 0.0 PERCENT
DELAY APERTURE: : =

CHL: 311 FRD REFL [H3: 521 FHD TRANS

LOG RAGH1TUDE LOG HAGNITUDE CH 3 - 521

vREF= 0. A8 dB ¢REF- 3208 o REFERENLE FLANE

S.888 dB/DIV |8 . 0@8 dE/OIV 00008 am

FHARKER 2
59 . B50RAR GHz
=3.209 48

ERREEAR TO HAX
HRERKER TO HIN

1 59.508880 GHr
-3.924 dB

3 GR.15A0AR GHz
=3.784 dB

EREKER READOGT
57.0000ER GHz B2 . HEAEAE FURCTIONS




ViR
60GHz LNA MODULE

Hisdel Wame . HNRDBOLMA101 OATE: AIGS 30 2002
soerial  Number LVO20830-02/03

Specifications
Specilicati
Parameiers i i
Hin Twpical Hax
Frequency Basge|GHz | 51 fid
GainldA| 171 16
NFleB] 5
Input RL[dBE] ia #
Chetguel HI[di] 10
P 1B dBal 11
¥altage| V] 4.5 5.0 b5
Current | md ) filk T [}
Dimensions
I
!
T M ST
g o
d ,
| g
i |
Descriptions

I, Topst mml Chiiput port are V-female §langes.

2, It contains voltage regulation cirenit aed over-corrent protection fimet ian.



Zinritsu
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MODEL: NRfbe Lo
DEVICE ID: LWpi®gho - Da

START:
STOP:
STEF:

55.000000 GH=z
65 . 000000 GHz
0.025000 GHE

PARAMETER :
NORMALIZATTION :
EEFERENCE PLANE :
SMOOTHING :

DELAY APERTURE:

CHI:311 FHD REFL
LOG MAGRLTUDE
#REF= 0 .ARA db
18.28@ dBSDIV

DATE : 08/31/2002

OPERATOR - hahu:: Eiiﬁ& .

GATE BTART: -
GATE E5TOP: =

CHI: 521 FHD TRAME
LG HAGHTTUDE
sAEF= 0. A0A dB
id.808 dBADIV

-
=

a5.RRERER GH=z

LERL LU

* Begeoparen
N Prey  Gondiei i

Up = +bw

T+ fond

1555
Chai

EFFOR CORR: 1Z2-TEEM
AVERMGING: 1 PT
IF BWDWDTH: 1 EKH=z

Page 1

-821~-

aFF
0.0000 i
0.0 PERCENT

CH 3 - 521
REFERENCE FLANE
B.00AR mm

kARRKER 3
GR.BBOBBA GH:
LB .428 dd

HAREER TO Ha
HARKER TO HIM

1 S6.HRBERA
16.33]

GHz
df

2 SO.eeEaRN
1.7

4 oZ.beeanm
16.669

iz
df

Hz
dli

5 G4.00REEE
15.446

iHz
df

HARKER READOUT
FUHCTIONE



Anritsu
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MODEL : NRb bo LuA 121 DATE: 08/31/2002
DEVICE ID: Ly siehs -9+ OPERATOR : S M ;
START: 55.000000 GHz GATE START: -
ETOD: 65.000000 CHz GATE STOD: -
STEP: 0.025000 GHz ZATE : -
WINDOW ; =
= i e [ B e
PARRMETER : -511-
NORMALIZATION : OFF
REFERENCE PLANE: 0.0000 -
SMOOTHING :

DELAY AFERTURE:

fHi+ 811 FHD REFL
LOG HAGNITUDE
sREF=0.RRE dA
{8808 de/Dlw

0.0 PERCENT

CHI:S2Z1 FHD TRANS
LOG HWAGHLITUDE
pREF= B, AR dB
[@.88E da/0olv

R LT

ihz 65 . BRRRRA

15:57 Page a |
Chod

ERROR CORR: 12-TERM
AVERAGTHNG: 1 PT
IF BRNODWOTH: 1 KH=z

EH 1 - &1l
REFERERCE PLAME
0. BEEE me

FHARKER 1

6@ BRRRAR OHz
-12.586 db

MARKER TO HA%K
HARKER TO HI1M

1 56.080BRR OMHz
-4.634 df

2 5H3.0800RH GHz
-12.,289 df

4 &Z2.RERRER bHz
-E.B28 df

E 64.0800808 GHz
=11.187 dB

ARRKER READOUT
FURCTIOHS




Anritsu
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MODEL: (UMb LUA o)
DEVICE ID: L\ 00O%lm -0\

START:
ETOP:

STER:

55.000000 GHz
65.000000 GHz
2.035000 GHz

PARRMETER :
NORMALTZATION :
REFERENCE PLANE:
SMOOTHING :

DELAY APERTURE:

CH2: 322 REY REFL
LOG WAGHITUDE
¢REF= 0 .RAAA 48
18808 da/nlv

o BRRAEAA

G5 .ARRARA F

56 . HHERAA

-4, 495

LELELE
-3.614

BE.BBaaaa
-4 _Jhd

56 .

64 . BRAHAA
-5. 061

URCTIOHS

FMRRKER TD HAX
HEREER TO HIN

bHz
db

GHz
dB

GHz
df

fibz
d8

ARRKER READOUT

DATE: 08/31/2002 15:5% Page 1
OPERATOR : P?'ﬁ; By | Chor
GATE S5TART: - ERRCOR CORE: 12-TEEM
GATE STOP: - AVERRGTNG ; 1 PT
GATE: = IF BNDWDTH: 1 EKHz
WINDOW ; =
_____ Y- -==r==a=a= T Tt oy -
-522- -521-
OFF OFF
0.0000 ] 0.0000 ]
0.0 PERCENT 0.0 PERCENT
CH4: 521 FUD TRANS
LOG HAGHITUDE Ci 2 - 322
»AEF=A.00R dB REFEREMCE PLANE
1@, @88 da/pIv i.ARAR wm
RHARKER 3
iR DRAAAA GHz
-9.588 d8
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MODEL : MR bo LNA (o |
DEVICE I1D: LUD20AMN~-0%

DATE: 08/31/2002

16:16 Page 1

OPERATOR : hﬂ_ﬁa lgnﬁ,-clhi

START: 55.000000 GHz GATE START: =
ETOP: 65.000000 GHz GATE 5TOF: -
BTEP: 0.025000 GHz GATE : -
WINDOW :

........... M g i o
PARARMETER : -511-
NOEMALIZATION: OFF
EEFERENCE PLANE: G.o000 mm
EMOOTHING :

DELAY APERTURE :

CH1+ 311 FHD REFL
LOG HAGMETUDE
eREF= @, RRBR df
18,088 dBSDIV

2.0 PERCENT

CHYs 521 FHD THARE
LOG HWRGRITUDE
+REF= B .HHA dB
10.808 daB/DIv

43 HRRRER

GHz L LT

* Peltiiption.

1 Py (et

i ¢ k0
T~ e

ERROR CORR: 12-TERM
AVERAGING: 1 BT
IF BNOWDTH: 1 FKHz

0.0000 mm
0.0 PERCENT

CH 3 - 521
REFERENCE PLAME
o.BEE0 mm

rHARKER
0. BRRERRR OGNz
[F.358 db

MARKER TO HAK
HARKER TO HIM

1 SE.BERREE GMz
16082 dB

& 5B .RRERAE GHz

19,169 d@

4 62.BHREEE GH:

[6.471 dB

5 b4.PEREER GHz

15.828 dB

HARKER RERDOUT
FURCTIONS
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CRELRI Y

MODEL: AMDbe LA 1= | DATE : 08/31/2002

DEVICE ID: [yose%éo o OPERATOR : {q}qh.a 'Fﬂﬂ'

START : 55.000000 GHz EATE START:: -

BETOPp: 65.000000 GHz SATE STOP: -

STEP: 0.025000 GHEZ GATE: =
WINDOW : =

e e L e e

PARAMETER : -£11-

NOEMALIZATION : OFF

REFERENCE PLANE: o.0000 mm

EMOOTHING - 0.0 PERCENT

DELAY APERTURE: =

LH1+&11 FHD REFL
LOG HAGMETUDE
vREF= 0. 2R dA
[8.808 da/DIv

CH3= 521 FHD TRANS
LOG WAGHALTUDE
#REF= B, HHA db

Io.20@ di/nTy

55 . ANARER

CL T

16:18 Page 1
Chok

ERROR CORE: 12-TEEM
AVERAGTING ; 1 FT
IF BNDWDTH: 1 EHz

S R T e e
~8231-
OFF
0.0000 i
0.0 PERCENT

CH 1 - §i1
REFERENCE PLAME
B.BRER mm

FHAREER 1
60 . 0BRRER GHz
=1L, 423 dB

HAREER TO HAX
HAREER TO HIM

1 56.000RER GHz

-6 . 827 dd

2 SO.00RRER GHz

=12.984 db

4 6EZ.BRARAR Mz
-B.43

4 db

5 GB4.PREEEE OHz

=13.139 di

HARKER READOUT
FUNCTLOMS



Ainritsu

m

MODEL: AED &o Latlio)
DEVICE ID: Ly gioMig-0?

START : 55.000000 GH=
ETOP: 65.000000 GH=z
ETEF: 0.025000 GHE
PARMMETER :
NORMALIZATION !

REFERENCE PLAME:
SEMOOTHIHG :

DELAY APERTURE:

CH2+ 527 REV REFL
LOG HAGMITUDE
#REF= 0,008 db
iB.B00 dBDIV

DATE: 08/31/2002
OPERATOR :
*‘?“‘3 By
GATE START: -
GATE STOP: -
GATE: =
WINDOH
_____ THl - m e e e e m
-g§22-
OFF
0.0000 mm
0.0 PERCENT

CH4:= 321 FHD TRANS
LOG AAGNETUDE
#REF= @ .00R db
19 0088 dEsFIY

S55.ARRRRA GHz

LEMCLLLLT

16:20
(8

H Z - 822
REFERENCE PLANE
0. 088E mm

kHARKER 3
bl ARRRRE Hz
=8.953 di

HARKER TO HAE
HARKER TO WIN

6, BRERRE Gz
-6. 338 db

O .AAORRE Gz
-12.454 db

b . A0ened OH:
-4.670 di

b . BRRBAR OHe
-6.852 di

HARKER RERDOUT
FUHCTIGRS
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[
wopEr: befie LA | 7 —— 08/21/2002
DEVICE ID: #Heb OPERATOR :
START: S5.000000 GHz GATE START: -
ETOD §5.000000 GHz GATE STOPR: 5
STEP: D.025000 GHx GATE: -
WINDOW: :
___________ AT = o s e
PLARAMETER : -511-=
NORMALIZATION : OFF
REFERENCE PLANE: 0.0000 mm
SMOCTHING | 0.0 PERCENT
DELAY APERTUERE: -
CH1iS11 EMD REFL CHIT 521 FHD TRANS
LUG HAGNITUDE LOT MAGH1TUBE
oREF=0.000 4B SREF=8.0800 d8
16,008 dB/DIV L6088 dB/01Y
1 g

=

S5.a0eRR

GHz

G5 HERHAA

17:23

12-TERM

1 KHz

tH 23— 521
AREFERERCE FPLAHE
0.00EE mm

FHARKER @
b4 .BAREAA GHz
12.672 d@

HARKER TO HAK
HARKER TO H1H

bHz
db

T
16,412

2 bU.ed0a0
16.693

GHz
dB

4 bl Ba08AR
16.363

4 G2.000RER
15.970

5 fJ.MeaiR
14,308

GHz
dil

iHz
i

Ltz
af

HARKER READOUT
FURCTIORS




WRD
L
G0GHz LOCAL OSCILLATOR

Mosdel Some NRDEOLOZDY DATE:  SEF/ 06 2002
serial fumber - LHOZ0B8DE-05

Specifications
Parazeters Specilications
Gutyput Freguency B0, SiEx
thipui Foser 1]
Phase Moise AldilcE500K
Elecerical Tuning Ennge FNIE:
Pushing Figure ot ET
(hitput Part Nii-16
fhias +5Y MRDaA
StrelLyNxi][mn] bR o
Dimensions.
i | g .o, €@ k:
o f o
B o]
B o @l B
I i )
© | |=g-= >— || @
[
Descriptions

1. IC Bias should be commected pround(( firsr. and chen +5V pex

2, RF port i compatible with YR=15 standard V-band rectangular saveguide

A Do et turn the sceew veluntor iy loented i (oot wall sade 86 & opt isom
poseer et

4. ALl Dimemsions are in milliseiers
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V-BAND PHYRAMIDAL HORN ANTENNA

ViR

Model Name HRDGOPHZOT THTE: SEP/04 2003
Serinl  Mmber HWO20820-06/07/08
Specifications
Parsmeters Specificat fons
Frequency Range HGHz - YaGlz
Ynveguide Size Ti-16
VERK 1,131 mag
Vid-tand Gain 248 typical
: Eplane a1
SR e i deh
H=plan= 0. 1"
Sizel LxbxH) | m] TR, G437 03w30 . 38
Dimensions
| o T e r e o
&3 = | L —
0= 0 ;
[ . --_-_"--—-
3 S
Vi ) "n“‘nh _-"‘-—-____
| = =1 . I T
Descriptions
| 1

-5

2, A Dieensrons are imomillineters.

The port s compalible with WH=-15 stondard Vehand rectangulnr wnveguide
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inritsu

T
MODEL: NRDGOPHZOI DATE: 09/06/2002 09:54 Page 1
DEVICE ID: nwozosio-lix OFPERATOR ©
START: 55.000000 GH=z GATE START: - ERRCE COEE: 12-TERM
STOP: 65.000000 GH: GATE STOP: . AVERAGING: 1 PT
STEP: 0_.012500 GHz  GATE: - IF BNDWDTH: 1 EHz
W IO =
---------- S
PARAMETER : =511~
HORMALTZATION ; OFF
REEFEREMCE FLANE: o.0000 T
SMOCTHING ; .0 PERCENT
DELAY APERTURE: -
511 FORHRRD REFLECTIOH CHo1 - 811
REFERENCE PLANE
JHR +REF=0.088 pl 1a.@0Q usory H.0880 ms
' Eoo »HRRKER 2
y i I GB.BBBHER GHz
. N SRR . i -. HEREKER TOD HmY
; : Z i ; NERKER TD KN
e i il ] 3 S9.00000R OHz
' i 1.137 1
. | r B 3 9
N . e — ' - —{ |3 61.880000 GH:z
: i i 1.886 U
. 4 2. B8EEED GHz
A . i L, SN R e i
: : ' : HARKER READDUT
S5 .RRBHAH iz 63 .0eRaEaE FUMCTIONS




60GHz RECEIVER

Modie ] M | HRDGODRXOO01
Serial  hmber O RAD20906-03

vty

DATE: SEF D6 2003

Specifications
Parameters Gpecificaticos
HE Freousney Hange Sohlls = ik
Lonversiom Gain L ]
L Dviumic Rane =il f0 il
Kuise Figure LERLLH R
| P lmoat VSEY Ll
i i 4.0°1
iF Forl 1E-15
Sigmal Oaimei Port i1 LK
flias V10w
SipetLaliall|mal Ml 1036
Dimensions
2]
SO . -
@ O% 5 ! | e
==
D | 1
@ :
& @ i
@ |
e | S
B o |
I I | | -
Descriptions

1. B Binz skanld be contected groundUGME Tirst, ord then 5 next,

2. WF pary s imm poser must beopermited belos - 15000,

Gy FMA fomale pory i8 marched ar 500 impedance.,

4. K port in compatible with WR=15 stondord Y=hesd reconngalar srvepoide,

a, All Miwem=ions are an mi |1 imetera.



/inritsu

s

MODEL: 48D o B 00/
DEVICE ID: gamoga —e3

START: 58 .000000 GH:z
STOP: &2.000000 GH=z
STEP: O.006250 GH=
PARAMETER: RE pert
NORMALTZATION:

REFERENCE PLANE:
EMOOTHING -

DELAY APERTURE:
511 FORHARD REFLECTIOM

LOG AARRITUEDRE

#HEF=H.0B8 d8

DATE: 0%,/09/2002 15:06 Page 1
OPERATOR:  po s
GATE START: = ERROR CORR: 12-TERM
GATE STOP: - AVERAGING: 1 PT
GATE: - IF BNDWDTH: 100 Hz
WIRDOW - =
_CHl____ —— s
-811-
OFF
0.0000 &
0.0 PERCENT
CH I - 511
REFERERCE FLAME
fo.eee dB/DIY §.000R am
PHARKER 2

i

SE.HEAHER Gz

LRI

AR BREEEN DHE
-13.768 d8

HAREER TO HAX
HARKER T HIW

49.P0pERR GHz
-13.787 dB

ol.M0eeRe GHz
=75.929 df

HAREER EERDOUT
FUMCTIONS



/nritsu

mm

MODEL: #RD fo Wxooc/ DATE: 09/09/2002 15:44 Page 1
DEVICE T0: pgod o%d —od OFERATOR: gRRyu
START : 0.040000 GHz  GATE START: - ERROR CORR: 12-TERM
STOP: 31.003100 GHz GATE STOP: - AVERAGING: 1 PT
STEP: 0.006225 GH:  GATE: - IF ENDWDTH: 1 KHz
WIRDOM : -

___________ PR =
PARAMETER : Bage bad ferlpal Ui -511-
NORMALIZATION: OFF
REFERENCE PLANE: 0._0ao0 [l

SMOUTHING @ 0.0 PERCENT
DELAY APERTURE: .

11 FORHARD REFLECTION
Chl = 31l
REFERENCE FLAME
LOG ARGRTTUDE pREF=H. 088 db P800 dB/DTY B.0000 us

rHAREKER 3
B BRRZSA GHz
-22.915 db

AARKER TO HAx
HARKER TO HIM

1 BI85 OHz
~1#. 608 db

2 B .J0]458 bHz
-18.08] dB

i ' i i HARKER READOUT
B B4aaAa iHz J.eelige FUNCTIORS




73 {7
WAVEGUIDE to COAXIAL TRANSITION

Model Nami | HRDEOTSZ201 BATE: ALGF 31 20032
Seriml  Nember © WWVO20831-01/ 02

Specifications
Parameters Specifications
Froquency Hange Gz - Gz
Insertton Loss 0,58 typical
Wiveguide Port RL 15l tvpical
Cnaxial Port RL 12l typical
Dimensions
2 %
o |
Lt Leel i I .
i
i
o |
|
©)
|
i
! | =
Descriptions

1. V-band standard woveguide(WR-15]1 [rom'to Coaxdal {V-conmoector) teansition



Zinritsu

nmm
MODEL : ﬁlﬂ'éﬂT‘F-"ﬂiI it DATE: 08/31/2002 1B:23 Page
DEVICE 10; WVOA0BH-0Ol/0h  OPERATOR: Mg Pes . Chai .
START : 55.000000 GHz GATE START: - ERECR CORE:
§TOP : 65.000000 GHz GATE STOP: - AVERAGING :
STEP: 0.025000 GHz GATE: = IF BHNDWDTH:
- W {L*l'} {ﬂ'ﬁ-i . —ﬂ.ﬁ“ WINDOW : =

___________{:'Ha ___________
PARAMETER : -821-
RORMALT ZRT TON : OFF
REFERERCE PLANE: 0.0000 mn

EMOOTHING ; 0.0 PERCENT
DELAY AFERTUERE: -

321 FORWARD TRRNSHISS10M

LOG HAGNEITUDE s REF=0.088 df 2.080 dBSDIY

-rﬂim:}{—h.

CH 3 = §21
REFERENCE PLAME

FHARKER 1

oY .BRBBHE bHz

-1.198

Sk . BHAREN
-B.931

SE.EABBAA
=1 233

G . RRARER
=1.37%

G4 . BRAAARA
=1. 398

L

AARKER TO H#AX
HAEKER TOD HIM

ez
dB

GHz
dB

GHz
dB

GHz
di

i i L - HARKER RERDEUT
5. 0ReER GHz b HARARR FUNCTHONS

N U= Comn.  Coblbprn £ by balt & Bak 4 nopd gude
s Bude & Bul orxma LRN Swwrle my Cosiphr i edl

12-TERM

1l KHz



Zinritsu

M
mopeL: ARPEeTS O]

DEVICE ID: Lveasly|i-oi|on

START: 55._000000 GHz
STOP: &5 . 000000 GHE=
STEP: 0.025000 GH=z

3 N-tomn luny v cokdb

PARAMETER :
NORMALTZATION :
REFERENCTE PLANE :
EMOOTHING :

DELAY APERTURE:

321 FORHARD TRAMSAISSION

LOG RAGRITUDE

»REF=H.008 db

DOATE ; oES31/2002

OPERATOR : W By

GATE START: =
GATE S5TOP;: =
GATE: -
WINDOM -

J.808 dBADIV

R DL

fiHz

6. dRREER

# th‘f-tf-'-n

EH 3 - 521
REFERENCE FLANE
B.0008 mm

kHARKER 3
b .BARBERE GH:
-1.389 d8

HARKEH T0 HAX
HRRKER TO HIN

1 5h.HARBER GHZ
=1.629 dB

2 50 FARERA GHx
=1.645 d@

4 G2.RAEEAR GHz
-2.223 dA

=2 b4 BRREER GHz
=1.714 d@

MARKER READOUT
FURCTTONS

iy bk - Galibarne g B bk & Back  dug o) £uge]
s Puk & bacde B V-twn, BY  Udew £ e lp



Ainritsu

T
MODEL: ARE foT530) DATE: 08/31/2002 18:14 page
DEVICE ID: WYowel}-of OPERATOR : ...-.&51, € hei
START: 55.000000 GHz GATE START: 2 ERROR CORR:
STOP £5.000000 GHz GATE STOP: ‘ AVERAGING :
STEP- 0.025000 GHz GATE: - 1F BNDWDTH:
WINDOW - -
___________ GH]_F T ——
PARAMETER : -811-
NORMALIZATION - OFF
REFERENCE DLANE: 0.0000  mm
SMOOTHING : 0.0 PERCENT
DELAY APERTURE: 2
311 FORMAARD REFLECTION
CH1 - 511
REFERENCE PLANE
LOG WAGNTTUDE +REF=1.088 dB 5,888 da/01Y 50800 ms
{ . FHARKER 3
| . 6B, BARBBR Gl

v -17.345 dB
HARKER TO MWiX
WARKER T0 WIN

1 56.00080@ Oz
-19. 200 df

2 59.000ERE OH:
~13.917 db

4 62.0BBRER GHz
-13.103 di

E 64.0R0008 GHz
~18.983 d8

Go.anaene Mz

MREKER READOUT

B RERRAA FUNCTTOMNS

x hu::'+nm~

1 Ceag (V-ten ) e G~

Rl

12-TERM
1 PT
1 EHz



Anritsu

LT p |

MODEL: ARD beT§>e|
DEVICE ID: Wiexoi)lof
START: 55,000000 GHz
STOP: 65.000000 CGHz
STEP: 0.025000 GHz
PARAMETER :

MORMALTZATION :

REFERENCE PLANE:
SMOOTHING:

DELAY AFPERTURE:
322 REVERSE REFLECTION

LOG HAGH] TUDE

+REF=8 . 888 dB

DATE : 0&s31/2002
OPERATOR : ‘ﬁﬁ“ﬁ {}#ha
GATE START: =
GATE STOP: -
GATE :
WM ;
_____ DHil === casnsne
g2
OFF
0.0000 mm
0.0 PERCENT

IR 808 dasDIy

G5 . MEERER

GHz

R ELLLL

X Defeapt pon

U Leagede ot

=

18:37 Page

. Clet

ERROR CORR:

AVERAGING:

IF ENDWDTH:

CH 4 - 522
REFEREMCE FLAHE
. 0088 me

FHARKER 3
G ARRRRE Gliz
-2b. 930 dbf

HAREER TO RaX
HARKER TO HIHK

1 G6.08deRE OHz
-18.972 di

2 50 .0@00Ee GHe
-22.ade db

4 62 P00eRR GHz
-28.427 di

5 640000888 GHz
=14.0083 db

HARKER RERDOUT
FUHCTIONS

12-TERM

1l HEHz



Zinritsu

ERELY

12 -TEEM
1FT

MODEL: ARP ko T DATE: 0B/31/2002 18:12 Page
DEVICE ID; Hau;;qgi?al.-ﬂ}f OPERATOR : Fﬂ‘“ﬂ"-ghi - {;Li
START : 55.000000 GHz GATE START: - ERROR CORE:
STOP: £5.000000 GHz GATE STOP: = AVERAGING:
STEF: 0.025000 GHz GATE: . IF ENDWDTH: 1 KHz
WINDOW - -

[ —— _....u:[j_ ___________
PARAMETER : 811~
NORMALIZATION: OFF
REFERENCE PLANE: 0.0000 mm
SMODTHING : 0.0 PERCENT

DELAY APERTURE: T

511 FORMARD REFLECTIOH

FHARKER 3
i i i i i A LT

1 56 BARAAR
-8.417

2 GSH._FRRBAR
-19.449

4 ol BRERHEW
-13. 152

5 G4.BORBRE
-11.768

S5.PRBAAA iz B3 .0RRRER FUNCTIGNS

# e LerTpt i
1) Copx (Vtom) podt Re

CH 1 - 511
REFERENCE FLANE
LOG HAGHITUDE PREF=0. 000 db d.088 4BSODIV i.0d8E e

GHz
db

° VRO £ SPUGC OMRIR. CORON S, e ; ; HARKER TO HA%
- WARKER T0 HIN

GHz
dfl

GHz
di

GHz
dé

bHz
da

HARKER RERDOUT



Zinritsu

mm
MODEL: WRP boTSso| :“ DATE: 08/31/2002 18:38 Page
DEVICE ID: WVGio®MH -0i  OPERATOR: w Boug. Lhel
START: 55.000000 GHz GATE START: - ERROR CORR:
STOP: 65.000000 GHz GCATE STOP: : AVERAGING :
STEP: 0.025000 GHZ GATE : - IF BNDWDTH :
WINDOW : x
___________ CHl-=-=========
PARAMETER : -522-
NORMALIZATION : OFF
REFERENCE PLANE: 0.0000  mm
SMOOTHING: 0.0 PERCENT
DELAY APERTURE : -
522 REVERSE REFLECTION e
REFERENCE PLANE
LOG HAGHITUDE »AEF=0.008 dB |8 BR0 dB/DIV 0.0000 =
EHARKER 3
G, 880000 GHz
et 19,489 dB

S5 GeeReR

GHz

UECLLLET

fbwr-n

1 E-lll-?uﬁh  iad

HARKER TO MAX
HARKER T WIN

1 56 .A8eone
-17.038

HHz
di

2 58 . eepeed
-28. 051

4 6l.pa0eeR
-18.928

bHz
df

Ghz
dB

5 b4.000808
=15.887

liz
dB

HARKER RERDOUT
FUHCTIORS

12-TEEM
1 PT
1 EHz



it

60GHz TRANSMITTER

Model oo * NRDEOTXOO1 PATE: - 5RP/DE/ 3002
Serial himber © TADZOS06-02

Specifications
Parameters Specificat ione
¥ Frequency [Eange otz - GGz
Los=iA5K ) 1240
Lo=ststraight ) 0, T
LO Tpput VEFR 1.511
Signal Tnpat VSRR 1.6:]
RF Port =15
Hignal Inpat Port S
Bins R T
SizelLa¥xH} m) Fi b ibia s b
Dimensions
T —— HE|
! L : Q
& l::l o
i b |
'= .':: o0
-
@ m—fp @
o ﬂ-@
D o
o i
)
| ©° o o
Descriptions

1, DC Bias shenld be coemected grommd{GED) (irst, and then 5V next.
2, SY [ewale port 15 mabched ot 5060 impedance.
. RF part a8 comgatible with WH-15 siandard Y=bond rectangular wavegiide.

4, Al Dieensions are in millineters.,



/nritsu

ITHTA

MODEL :
DEVICE

ARp b2 eoy
Il ﬂﬂl'ﬁ—ﬂ?_
SE.000000 GH=z

62.000000 GHz
0.006250 GHz

START:
STOP:
STEP:

PARAMETER ;
NORMALTZATTION :
REFERENCE PLANE:
SMOOTHING @

DELAY AFERTURE:

CHI+5101 FHD REFL
LOG AAGRLTUNE
sREF= B.BRR dH
18.000 dB DLW

DATE :

OPERATOR :

09/09/2002
o5 e

GATE START: =
GATE S5TOPR: -

ZATE :

W TN = =

L,

81
OFF

0.000a

0.0 PERCENT

CHI: 21 FHD THANS
LOG HAGNITUDE
+REF= i .RAR 48
L@ @@ dasoLy

%0 . Haadan iz

LCEC LT

15:18

EH 3 - 571
FREFERENCE PLAKE
. 0EER mm

FHARKER 2
A BRRRRR Nz
-B.657 db

HARKER TD HAN
HARKER TO HIM

1 59.0B0ERA OHz
-@.606 40

3 61.000ERE OHz
-0. 706 di

MARKER READOUT
FUNCTIONG



Anritsu

TN

MODEL :
DEVICE

START :
STop:
STEF:

VED fo & ap/
L TAcrdfod—e2
58000000 GHz

£2_000000 GHz
0.006250 GHz

SMOCTHING @
DELAY APERTURE:

211 FORMERD REFLECTION

LOG ARGRLTUDE

vREF= i BE8E db

DATE : 09,/09,/2002

OPERATOR ; 5;3 e

GATE START: -
GATE STOP: =

Te.@e@ aB DLy

30 aRedaR

aHz

62 RRARHA

15:21 Fage

ERROR CORE:

AVERAMGTING :

IF BNDWDTH:

EH 1 = B11
REFERENCE PLAME
B.0ERA am

kARREKER 2
GR . BHBREE DMz
-Z2B . B39 d8

ARRKER TO HAX
HAREKER TO HIM

1 59.00BRER GHz
=12.569 dB

3 bl.BRBEER GHz
=¢l.b83 d8

HRRKER READOUT
FURCTIOHE

-



/inritsu

BhRLii

MoDEL: MRU de TR oof DATE: p9/09/2002 15:38 Fage 1
DEVICE ID: ThpaoSy-os OPERATOR: pppeyy
START: 0.040000 GHz GATE START: - ERROR CORR: 12-TERM
STOP: 3.003100 GHx GATE STOP: - AVERAGING: 1 BT
STEP: 0.006225 GHz  GATE: - IF BNDWDTH: 1 KHz
WO - -

........... CHl=-========-=
PARAMETER : &l Tapd ¥ 30R -811-
NORMALIZATION: OFF
REFERENCE PLANE: 0.0000  mm

EMOOTHING 2.0 PERCENT
DELAY APERTURE : =

311 FORM®RD REFLECTION tH 1 - 511
REFEREMCE FLANE
LOG HAGHITUDE vREF=0_.808 db 1il.#da dsoiv §.0008 am

mHARKER 3
f B REEZIR BHz
3 H -18.892 dB

Y S - ; : L i . : ; MRRKER TO HAX
WRRKER TO MIN

. T S R
i i : : . A 1 R.1R225H BHz
i . “14.224 dB

E k i G : 1 b T E 1 i 2 B3R5 Mz
I =12.97h0 oH

H - HARKER READOUT
CRELEL L Gz R LRI L FUMCT IONS
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