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QUADRATURE HYBRID

MODEL DQK-701B

OCTAVE BANDWIDTH 20 - 40 MHz
SPECIFICATIONS:
Operating Frequency: 20-40 MHz
Insertion Loss: 0.3dB (Typ)
0.6 dB (Max)
Isolation: 25dB (Typ)
20 dB (Min)
Amplitude Unbalance: 0.4 dB (Typ)
0.75 dB (Max)
Phase Unbalance: 1.0° (Typ)
3.0°(Max)
Input Power Rating: 1 Watt (Max)
Impedance: 50 Ohms (Nom)
VSWR: 1.1:1 (typ)
Operating Temperature Range:  -40°C to +85°C
MECHANICAL OUTLINE:
1.2S0(SQUARE —— 0.750 Ll
|-< 1.250¢SQUARE - -
' 113
| Connector Type:
B ,I_. | SMA Female
I | | | .4?/;;;‘\&
'I|||||I”|”II'||“||I|| : I||||||||\|||I'|I'I||IIII _! 'E\Q,;}'
' h PIN-OUT
| INPUT - Port 1
A | +90°QUTPUT - Port 2
2357 | _ 0° OUTPUT - Port 4

ISOLATED* - Port 3
* Terminate ISOLATED port
with 50 ohms externally

\I

\|

MICROWAVE (‘ORPORAHO!\

201 MclLean Boulevard * Paterson, New Jersey 07504 * Tel (973) B81-8800 * Fax: (973) 8681-8361
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MICROWAVE CORPORATION

201 McLean Boulevard, Paterson, New Jersey 07504

= __F:’h_l_)_l'_lg: (973) 881 - 8800 + Fax: (973) 881-8361

_Website: http://www.synergymwave.com

E-mail: sales@synergymwave.com

ISO 9001 - 2008 Registered

INVOICE - Customer

90344637
Sales Order ID : 53824
Invoice Date :  29-Jul-2013
Ship Date :  30-Jul-2013
Customer POID :  DT062113
Page Number © 1of 1

AR Terms: VISA/AMEX/  Due Date: 03-Aug-2013

Bill To : Ship To :
DAVE TYPINSKI TILE SPECIALTIES
P.O. BOX 2423 26211 WEST US HWY. 27
HIGH SPRINGS, FL 32655 ATT: DAVE TYPINSKI
HIGH SPRINGS, FL 32643
Order Date: 24-Jun-2013 Customer ID: TIL100
Packing Slip: 28003 FOB: Paterson, NJ
Bill of Lading : Currency Type : usp
Ship Method: UPS - COLL
Line Nbr  Item ID / Item Name Est. Ship Date Order Shipped to Date Back Order Shipped Oty Unit Price Extended
Price
1 DOK-701B 30-Jul-13 4 0 4. $52.50 $210.00
90 DEGREE HYBRID 0.00%
Date Code Quantity
1326 |
1331 3
Line Item Total: 4 0 $210.00
Total: $210.00
Credit Card Fee: £6.30
Shipping Charges: £0.00
Due Amount: $216.30

Please make checks payable to :
Synergy Microwave Corporation
201 McLean Bivd.
Paterson, NJ 07504

Net 30 upon credit approval
Money transfer is acceptable * No COD orders
$30.00 bank fee for international money transfers
VISA/MC/AMEX are acceptable forms of payment
3% surcharge on all credit card orders
$10,000 maxon CC sales * Min order value is $100.00

This Ag shall be g d by the laws of the State of New Jersey. The parties agree that the United Nations
Convention on the International Sales of Goods of 1980 shall have no application to this Agr

Miruernan Press (201) 791055
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File View Tools Window Help

el &8 13 BF o &

DSO Controller B

f Upload ‘ Download Wavel

S 71 DS1000E F I Refiesh
£ Running Control il Refresh
RurlStop [RIN]
& Auto Set v CH1
§ et Trigto 50% v CH2
& Force Trigger = I
CH1 r
Dizplay [OM] .
Yalt/Div [1.00] Display
Offset [0.00miv] oo
Coupling [4C] 150% -
B Limit [OFF] ™ BestFit
Probe [1:]
CH2 o Color
Dizplay [OM] (" Bw
Valt/Div [1.00v] v Gid
Dffset [0.00m]
Coupling [AC] Cursor
B/ Lirit [OFF] I~ Cursoix

Probe [13] ™ Cursory
Time Base
Output CH1 5.00m¥ CH2Z? 5.00m¥ 20.00ns Del:
H Expart
Data Sheet & Frint
=-£¥ Data Sheet [& 7772
=-EF Untitle

11}

Status 817203 4:44 PM

Test 2
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File View Tools Window Help

el &8 13 BF o &

DSO Controller B

f Upload ‘ Download Wavel

S 71 DS1000E A I Refiesh
£ Running Control Refresh
RurlStop [RIN]
& Auto Set v CH1
§ et Trigto 50% v CH2
& Force Trigger I
CH1 r
Dizplay [OM] .
Yalt/Div [1.00] Display
Offset [0.00miv] oo
Coupling [4C] 150% -
B Limit [OFF] ™ BestFit
Probe [1:]
CH2 o Color
Dizplay [OM] (" Bw
Valt/Div [1.00v] v Gid
Dffset [0.00m]
Coupling [AC] Cursor
B/ Lirit [OFF] I~ Cursoix

Probe [13] ™ Cursory
Time Base
Output CH1 5.00m¥ CH2Z? 5.00m¥ 20.00ns Del:
H Expart
Data Sheet & Frint
=-£¥ Data Sheet [& 7772
=-EF Untitle

11}

Status 817203 4:47 PM

Test 3
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File View Tools Window Help

Ded % & BT o =

DSO Controller ]

f Upload “ Download Wavel

571 DST000E ~ || EBRetesn
B Running Cartral Refresh
Fun|Stop [RUM]

& Aubo Set W CHI
4 Set Trig to 50% 7 CHz
% Force Trigger "

CH1 -
Dizplay [OM] .
Valt/Div [1.00v] Display
Offset [0.00mv] Zoem
Coupling [4C] m
B Limit [OFF] [~ BestFit
Prabe [1%]

CH2 ¢ Color
Dizplay [OM] " Bt
Wolt/Diiv [1.00] W Grd
Offset [0.00rmY]
Coupling [4C] Curzar
BW Linit [OFF] | Gt
Probe [134] [~ Cursory

Time Basze

Output CH1 5.00m¥ CH2 5.00mY 20.00ns
H E xport
Data Sheet & Frint

E@ Data Sheet (& 7
E-&9 Untitle

111)

Status 81142013

Test 4
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File View Tools Window Help

D E @R 71E B E o &

D50 Controller B

t Upload ‘ Download Wavel

=11 DS1000E - || SBRetiesn
El- 4 Running Control Refresh
RunlStap [RUN]
- Auto Set v CH1
@ SetTrigto50% I CH2
-4 Force Trigger r
CH1 r
Dizplay [OM] .
Vol/Div [1.00v] Display
Dffset [0.00m] Zoom
Coupling [AC] m
B Limit [OFF] [~ BestFit
- [ Probe [1%]
CH2 {» Color
Display [OM] " BERW
Walt/Div [1.00%] W Grid
Offzet [0.00mY]
Coupling [42] Gty
B\ Limit [OFF] ] Clrsatt

Prabe (1] [ Curgory
Time Baze
Output CH1 5.00my CHZ 5.00mY 20.00ns
n Export
Data Sheet & Pl
=-£E Data Sheet [& 7

=& Urtitle
w B Wavel

10

8/11/2M3 5:01 PM

Test 5
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File View Tools Window Help

el &8 13 BF o &

DSO Controller B

f Upload ‘ Download Wavel

S 71 DS1000E A I Refiesh
£ Running Control Refresh
RurlStop [RIN]
& Auto Set v CH1
§ et Trigto 50% v CH2
& Force Trigger I
CH1 r
Dizplay [OM] .
Yalt/Div [1.00] Display
Offset [0.00miv] oo
Coupling [4C] 150% -
B Limit [OFF] ™ BestFit
Probe [1:]
CH2 o Color
Dizplay [OM] (" Bw
Valt/Div [1.00v] v Gid
Dffset [0.00m]
Coupling [AC] Cursor
B/ Lirit [OFF] I~ Cursoix

Probe [13] ™ Cursory
Time Base
Output CH1 5.00m¥ CH2Z? 5.00m¥ 20.00ns Del:
H Expart
Data Sheet & Frint
=-£¥ Data Sheet [& 7772
=-EF Untitle

11}

Status 817203 5:06 PM

Test 6
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File View Tools Window Help

DEed S8 7& BF o &

DSO Controller b
f Upload ‘ Download Wavel

= DS1000E - Eﬁefresh
B- Running Contral Refresh
Run|Stop [RLIM]
¥ Auto Set v CH1
¢ Set Trigto 50% v CHZ
+ Force Trigger r
CH1 r
Diizplay [OM] .
Volt/Div [1.004] Display
Dffset [0.00mv] oo
Coupling [4C] 180% ~
Bt Limit [OFF] [~ BestFit
Probe [1x]
CH2 " Color
Dizplay [OM] i B
Walt/Driv [1.00] v Gid
Dffset [0.00m]
Coupling [4C] Cursor
B/ Limit [OFF] [ Cursoix

HELSL [ Curgorr
Time Base
Output CH1 5.00m¥ CH2 5.00m¥ 20.00nz
! E xpark
Data Sheet & Print
=-£E Data Sheet [& =
=& Uniitle

I

Status 8/11/2m3

Test 7
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File View Tools Window Help

DEed &8 7 BF o]

D50 Controller E

f Upload ‘ Download

Time Base -
Tirme/Dhiv 10,0005
Delay [0.0000s]
Format [v'-T]

Trigger

- Method [EDGE]
Slope [RISING]
Source [CHZ]
Mode [4UT0]
Coupling [DC]
Lewel [0.00div]
Sengitivity [0.70di,

- Holdoff [100ns]

Acguire
Acquizition [NORM -

Sampling Mads [F|

Diigplay
Type [DOTS]
Persizt [OFF]
Clear
Grid [FULL]

Data Sheet

E@ Data Sheet
=-&F Untitle
o [B Wave

Test 8

Wavel

EHefresh

Refrezh

W CH1
W CH2
—
-

Dizplay
Zaom

180% -

[ BestFit

f¢ Color

" BEwW

[+ Grid

Cursor

[ Cursors

[ Curzorr

Dutput CH1 5.00mY
H Export

& Frint

(& 7997

CH2 5.00mVY

e B e o s T i o
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File View Tools Window Help

D E @R 71E B E o &

D50 Controller B

t Upload ‘ Download Wavel

Time Base - Eﬁefresh
Time/Dhiv 10,000 Refiesh
Drelay [0.0000s]
Farmat [v'-T] v CH1

Trigger V¥ CHZ2

0 Method [EDGE] r
Slope [RISING] r
Source [CH1) ;
Mods [AUTO] Display
Coupling [DC] Zoom
Lewel [0.00div] 150% -
Senzitivity [0.70di I~ BestFit

Holdoff [100nz]

Aoauire {« Color
Acquisition [NORNK _ ~ BEW
Sampling Mode [R ] ¥ Grd

Display
Type [DOTS] Cursor
Persist [OFF] [~ Cursor

Elgar [~ Curgory
Grd [FULL]
Output CH1 5.00mY CHZ2 5.00mY 20.00ns Dela
n Export
Data Sheet & Pl
=-£E Data Sheet [& 7

=& Urtitle
w B Wavel

8/11/2M3 B:24 PM

Test 9
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ol Ultrascope

File View Tools Window Help

D E @R 71E B E o &

D50 Controller B

t Upload ‘ Download Wavel

Time Base - Eﬁefresh
Time/Dhiv 10,000
Drelay [0.0000s]
Farmat [v'-T] v CH1

Trigger V¥ CHZ2

0 Method [EDGE] r
Slope [RISING] r
Source [CH2) ;
Mods [AUTO] Display
Coupling [DC] Zoom
Lewel [0.00div] 150% -
Senzitivity [0.70di I~ BestFit

Holdoff [100nz]

Aoauire {« Color
Acquisition [NORNK _ ~ BEW

. Sampling Mode [R ] ¥ Grd

Display
Type [DOTS] Cursor
Persist [OFF] [~ Cursor

Eh?c‘lar[FULL] [ Curgory
n
Output CH1 5.00m¥ CHZ 5.00m¥

n Export
Data Sheet & Pl
=-£E Data Sheet [& 7

2-£9 Untitle
B wavel

Refresh

8/11/2M3

S11 port 1
"4y Port A Marker Data l -— ‘. e S|
Aug 11,13 20:00:13 Refresh | Recycle | Save Recall | Print | Exit ‘

Reference Z=50 +j0

Marker Freq SWR Rs Xs Zmag Phase
[ 1] 17.000000 1.2211 — 60.497 3.309 60.587 33
[ 2] 25.000000 1.2088 | — 59.933 3.068 60.011 2.931
[ 3] 33.000000 1.2092 [ — 59.958 3.048 60.036 2.910
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File Functions Calibrate Setup Markers Bands Utilities Port B Functions TDR  Help
Min SWR = 1.00@ 0.100MHz
SWR Zmag Zphase
5.504 . i ~— 100
1 2 3 1000 Average= 4
5004 =+ Settling Time= 2 as
Trend= 0
4.504 T Line Extension= 0 cm
Zo= 50
4004 4
3.504 -+ Driver Amplitude = 100% +
Freq = 93.03721
3.00 500 50  preq Step = 0.05000
2.50 -
SWR = 1.483
2.004 - Zmag = 39.547
Phase = 17.681
% refl power = 3.8
150 ey Retum Loss= 14.22 dB
reo! 1 Short/Open Circuit:
) Cable Loss= 7.11 dB
P e ———— i i i i T ! i v + : Equivalent Circuit
L 0.00MHz 25 00 50.00 7500 10000 Rs= 37678
i ] 1L Xs= 12.011
o FREQ (5.00 MHz/div) Q=03
g Ls= 205469 nH
(dB) Rp= 41.507
12 Xp = 130207
T /_ Lp= 2227404 nH
16 4 -
204 500 —--50
244 -+
284 =+
324 =+
364 . FILES:(542)
Cal 20130811.acal
404 _1000L_100 _VNA_Default.cfg
Aug 11, 13 20:00:13 S11 port 1
Port A/B Scan A Rescan A | Recycle | Point Data Limits Scales Smith Ci Status Halt Quit
S11 port 2

u‘ Port A Marker Data

Aug 11,13 19:57:49
Reference Z2=50 +j0

Marker

Freq SWR Rs
[ 1] 17.000000 1.2357 | — 61.320
[ 2] 25.000000 1.2266 | — 61.023
[ 31 33.000000 1.2293 | E— 61.309

Xs Zmag
3110 61.399
2.487 61.074
1.793 61.335

Refresh

Recycle

Save

Reca

1} Print

Exit

Phase
2.903
2.334
1.675
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File Functions Calibrate Setup Markers Bands Utilities Port B Functions TDR Help
Min SWR= 1.00 @ 0.100MHz
SWR Resonant freq: 41.791428 Zmag Zphase
5.504 v v — 100
1 2 1000 Average= 4
5.004 4 Settling Time= 2 as
Trend= 0
4.504 T Line Extension= 0 cm
Zo= 50
4.004 +
3.504 - Driver Amplitude = 100% .
Freq = 93.03721
3004 508~ 50 Freq Step = 0.05000
2.50 -
SWR = 1.409
2004 4 Zmag = 37.611
Phase = 10.741
1.50 % refl power= 2.9
201 T Return Loss=15.40 dB
1.004 \/_’,-//__ Short/Open Circuit
: i ] Cable Loss= 7.70 dB
—: —_—————— i i i i T f Equivalent Circuit
L 0.00MHz 25 00 50 00 7500 10000 Rs= 36.952
] . 1 Xs= 7.010
o FREQ (5.00 MHz/div) Q=02
g Ls= 11.9915 nH
(dB) Rp= 38.282
12 Xp= 201.803
] T Lp = 3452167 nH
16 ///._
20 588 —--50
24 =4
28 4 -
324 -
364 . FILES:(542)
Cal 20130811.acal
40 _10004_100 _VNA_Default.cfg
Aug 11, 13 19:57:49 S11 port 2
Port A/B Scan A Rescan A | Recycle | Point Data Limits Scales Smith Ci Status Halt Quit
S11 port 3

" Port A Marker Data

Aug 11,13 20:02:25
Reference Z=50 +j0

Marker Freq SWR
[ 1] 17.000000 1.2264 | —
[ 2] 25.000000 1.2267 |~ —
[ 3] 33.000000 1.2424 | —

Save

Print Exit

Recall

Refresh | Recycle
Rs Xs Zmag Phase
60.414 4.217 60.561 3.993
60.217 4.664 60.397 4.429
60.972 4.879 61.167 4575
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Calibrate

File Functions
Min SWR = 1.00@ 0.100MHz

Setup  Markers Bands

Utilities  Port B Functions

TDR Help

“ Port A Marker Data

Aug 11,13 20:07:16
Reference Z=50 +j0

Marker Freq SWR
[ 11 17.000000 1.2207
[ 2] 25.000000 1.2160
[ 3] 33.000000 1.2250

Rs Xs
| — 60.299 3.776
| — 60.002 3.866
| — 60.541 3.738

SWR Zmag Zphase
5.504 . . i ~— 100
1 2 3 1000 Average= 4
5004 =+ Settling Time= 2 as
Trend= 0
4.504 T Line Extension= 0 cm
Zo= 50
400 =4
3.504 -+ Driver Amplitude = 100% +
Freq = 93.03721
3.00 500 50  preq Step = 0.05000
2.50 -
SWR = 1382
2.004 - Zmag= 42770
Phase = 15.950
% refl power= 2.6
1501 LT Return Loss= 15.90 dB
1004 — 1 Shor/Open Circuit:
) Cable Loss= 7.95 dB
7_ T —
- ¥ v v v - i i ; T i : i v + t } Equivalent Circuit
L 0.00MHz 25 00 50.00 7500 10000 Rs= 41123
] ] 1 Xs= 11.753
o FREQ (5.00 MHz/div) Q= 0.3
g Ls= 201051 nH
(@B) Rp= 44482
12 Xp= 155645
1 T Lp= 266.2555 nH
16.] /—/._
204 500 50
244 -+
284 =+
324 =+
26 4 FILES:(542)
Cal 20130811.acal
404 _1000L_100 _VNA_Default.cfg
Aug 11, 13 20:02:25 S11 port 3
Port A/B Scan A Rescan A | Recycle | Point Data Limits Scales Smith Ci Status Halt Quit
S11 port 4

Refresh | Recycle Save Recall Print Exit
Zmag Phase
60.417 3.583
60.128 3.706
60.657 3.533
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File Functions Calibrate Setup Markers Bands Utilities Port B Functions TDR  Help
Min SWR = 1.00@ 0.100MHz
SWR Zmag Zphase
5.504 v v r — 100
1 2 3 1000 Average= 4
5.004 4 Settling Time= 2 as
Trend= 0
4.50 T Line Extension= 0 cm
Zo= 50
4.004 =4
3.504 =+ Driver Amplitude = 100% +
Freq = 93.03721
3.00+ 588 — 50 preq Step = 0.05000
2.504 -
SWR = 1.471
200+ + Zmag = 39.691
FPhase = 17.294
% refl power = 3.6
1.504 7”‘" Retum Loss= 14.40 dB
1.004 1 Short/Open Circuit:
° Cable Loss= 7.20 dB
7—’—_"‘—--..._
P P A ; ; ; __.—'__.‘——'j—-— : : : ; i : : : : Equivalent Circuit:
L DO 25.00 50.00 75.00 100.00 ;‘: = 13;"-_‘;:;
o 1 FREQ (5.00 MHz/div) T Q=013
g Ls= 20.1841 nH
(dB) Rp = 41570
12 Xp= 133.518
T /-‘-' Lp= 228 4040 nH
164 4
204 588 ——-50
244 -+
28 o +4
324 +
36 1 FILES:(542)
Cal 20130811 _acal
40 _1000d-—100 _VNA_Default. cfg
Aug 11, 13 20:07:16
Port A/B Scan A Rescan A | Recycle ‘ Point Data Limits Scales Smith C Stalus Halt Quit

S21 baseline sweep (without hybrid)

Aug 11,13 20:12:50
Reference Z=50 +j0

Marker Freq 321 (dB) 321_phase
[ 1] 17.000000 -0.4077 -48.68
[ 2] 25.000000 -0.4519 -71.56
[ 3] 33.000000 -0.5028 -94.21
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File Functions Calibrate Setup Markers Bands Utilities Port B Functions TDR  Help

Is21]
6.0 —

50 <

40

30 4

20 4

1.0 —

Average= 4

Settling Time= 2 as

Trend= 0

Line Extension= 0 ca

Zo= 50

! |
0.00MHz 25.00 50.00
50 - FREQ (5.00 MHz/div)

10.0
F11.0
F12.0

13.0

-14.0 -
Aug 11, 13 20:12:50 521 baseline

Port AIB Scan B RescanB | Recycle | Point Data Limits

Status

Driver Amplitude = 100% .
Freq =93.03721

Freq Step = 0.05000

Delay Offset= 0.000 ns
S$21_mag= -0.694 dB
S$21_mag Ratio= 9.2320e -1
521_phase= 96.347deg

Channel =0

FILES:(542)

Cal 20130811.acal
_VNA_Default.cfg

Halt Quit

S21 insertion loss test (with hybrid)

“4a Port B Marker Data

Aug 11, 13 20:25:26
Reference Z=50 +j0

Marker Freq 521 (dB) S521_phase

[ 1] 17.000000 -0.6367 -121.34
[ 2] 25.000000 -0.7933 -176.93
[ 3] 33.000000 -0.7651 127.48
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File Functions Calibrate Setup Markers Bands Utilities Port B Functions TDR Help

1s21]
60 — . . s —_—_
1 2 3 Average= 4

50 -+ Settling Time= 2 ms
Trend= 0

40 4 T Line Extension= 0 cm
Zo= 50

30 4 +

20 4 + Driver Amplitude = 100% .
Freq =93.03721

1.0 T Freq Step = 0.05000

0o 4 +4
Delay Offset = 0.000 ns

1.0 -r\ 4 521_mag--1.966 dB
521_mag Ratio=7.9748e -1

50 L1 S21_phase= 83.450deg

30 4 T Channel = 0

4.0 + t t t t t t t i t t t t I t t t t

SRl 25.00 50.00 75.00 100.00

5.0 4 FREQ (5.00 MHz/div) -+

6.0 ] +4

7.0 +

8.0 +4

top - —

100 4 4

110 4 4

120 4 4

-13.0 4 - FILES:(542)
Cal 20130811.acal

140 A1 _VNA_Default.cfg

Aug 11, 13 20:25:26 521 insertion loss

Port A/B Scan B Rescan B Recycle Point Data Limits Scales Smith Comment Status Halt Quit
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