DOCSIS 3.1

PRODUCT GUIDE

The Next Generation Technology
for CATV and Broadbaﬁd

|
A l J \
Il‘ || ni

A
/

- =

_chr-|TT|_'.r_nl'.-'

“*\ IOIGLOIOL
= —\"
& b
» .
K

20101010

finding new ways...
setting higher standards

[ | . [ | | | ®
[ JMini-Circuits
WWwWw.minicircuits.com
DPG-15



DOCSIS 3.1

’ NTRODUCTION

The Industry’s Widest Variety of RF/IF and Microwave Products
for the Next Generation of Broadband Applications

As consumer demand for higher data capacity continues to intensify, network operators deploying
optical and hybrid fiber-coaxial (HFC) infrastructure continue to push the limits of their equipment to
operate under the new, DOCSIS® 3.1 standard. Competition at the operator level is driving rapid
qualification and development of new equipment, with testing and certification for deployment
expected to expand in the very near term. To meet the new standard and accelerate time

to market, program managers, system designers and purchasing managers in the broadband
space need components with tightly specified performance and high reliability with value pricing
and fast delivery.

Mini-Circuits is deeply committed to supporting equipment manufacturers and operators in the broadband
market as this transition occurs. Many of our components are already being successfully designed into
DOCSIS 3.1 applications from head-end infrastructure to customer-premises equipment. In support of
this transition to DOCSIS 3.1, Mini-Circuits has expanded our product portfolio to include a variety of
new models developed especially to meet the unique requirements of this standard.

We're very pleased to present our product offering for the next generation of CATV and Broadband
applications in our new DOCSIS® 3.1 Product Guide. Inside you'll find detailed information on a wide
range of RF components from passive devices including transformers, couplers, and splitter/combiners
to active elements including amplifiers, equalizers and more — all designed and carefully specified to meet
DOCSIS 3.1 standards. We hope this material gives you a convenient reference to make an informed
decision as you evaluate parts for your design.

With the industry’s broadest variety of off-the-shelf RF/IF and microwave products, chances are, we have
you covered, but even if you don’t see what you need here, we're always here to support you. We invite you
to get in touch with our applications team (apps@minicircuits.com) to discuss any questions or special
requirements you may have. Our engineers can design custom components to meet your exact
requirements for low cost and with exceptionally fast turnaround times.

Thank you for your interest in Mini-Circuits and our extensive offering of RF products for the most advanced
implementation of cable network technology to date. We hope this information gives you a valuable tool

in your search for the right components to make your project a success.

Sincerely

L . ‘-;
Ted Heil
President
Mini-Circuits

- - - - ®
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PerrormANCE You CaN Count ON:

Precision Test and Measurement of 75Q2 Products

Meeting the new standard for data over cable systems demands components that perform reliably to
meet the precise requirements of your design. Mini-Circuits has long been highly regarded in the industry
for the sophistication of our test and measurement techniques, and our expertise in this area enables us
to qualify the performance of our products for broadband and cable network applications to a superior

level of accuracy. Characterizing RF products for use in cable and broadband networks poses the unique
problem of how to perform test and measurement of 758 components using the industry-

standard 5022 vector network analyzer equipment. The accuracy and precision of this testing depends
entirely on the measurement method employed.

Two traditional methods for performing these measurements are building matching circuits for each DUT
into test fixtures and back-to-back transformer measurement. Building matching circuits to compensate
for impedance mismatch could require dozens of different matching circuits to test different components,
which makes it both costly and impractical. Furthermore, compensating for the losses of matching
circuits undermines measurement accuracy. At the same time, back-to-back transformer measurement
is dependent on the matching and losses of the transformers used and therefore only provides an
approximation of the real performance of the DUT.

Fortunately, in recent years, the RF industry introduced vector network analyzers capable of performing
virtual impedance conversion or “Z-conversion.” Measurement with virtual impedance conversion avoids
the need for test fixtures with matching circuits, eliminating the problem of compensating for loss. The
fixture is used with 50Q2 at all ports, calibration is performed using a 50€2 calibration kit, and then auto
port extension and Z-conversion are applied. This method allows precision measurement of
components with 75 impedance and is especially effective with passive components such as

splitters, couplers and transformers.

By using virtual impedance conversion to characterize the performance of our 75Q product portfolio,
Mini-Circuits is able to provide our customers with tight performance specifications for every product we
produce. In the broadband cable market where high demand and competition are driving requirements
for high system performance and speed to market, designers need parts they can rely on to meet those
requirements. As you evaluate parts for your design, it's important to consider how suppliers are
qualifying performance given the special challenges of test and measurement for 75€2 products. With
Mini-Circuits, you can know we're using the most advanced tools and the most accurate measurement
methods available, so you can have confidence in the performance of our products.

For more information about test and measurement at Mini-Circuits, we invite you to reach out to us.
Our engineers are ready to discuss any questions or special requirements you may have. We're here to
support you!

Contact:

Mini-Circuits Applications

apps@minicircuits.com

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com
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DOCSIS® 3.1

Page No Page No
CONTENTS  I0t10GUCHON. .o > @ SWITCHES
Precision Test and Measurement of 75Q Products ..........ceeiiiiiiiiiiiiii e 3 SWItCNES INTFOTUCTION .. ee e 64-65
TabIE Of CONTENTS ....viitie ettt e eve e enteeeaeas 4-5 \'\JASC;/C\ig é\lsutf)gb% SWitSCQD'g}’pe Min FrgQ- MHz  Max ';fgg(-)MHZ 56.67
. ® . R - - + -
Docsis® 3.1 Features and BlOCK Diagram . ......ceeueieveiiiieeii e 114-115 JSW2-33HDR-75+ SPDT 5 3000 68-69
AMPLIFIERS JSW3-23DR-75+ SP3T 5 2000 70-71
AMPIAIErS INTOAUCHON. . ... e 6-7 JSW4-23DR-75+ SP4T 5 2000 r2-73
Model Number GaindB  InputRLdB  MinFreq.MHz Max Freq. MHz JSW5-23DR-75+ SPoT 5 2000 74-75
m PGA-106-75+ 17.4 18.82 50 1500 8-9 JSW6-23DR-75+ SPeT 5 2000 76-77
. | PGA-106R-75+ 17.9 15.30 5 250 10-11
S, |7 PHAIL 16 18.8 50 3000 12-13 ® TRANSFORMERS
PHA-22+ 16 17 50 1500 14-15 Transformers Introduction.................... e P L T TP Ty P ARPRPRITE
@ MGVA-62+ 15.7 12.2 40 3000 16-17 Model Number Impedance Ratio Min Freq. MHz Max Freq. MHz
MGVA-63+ 21.4 17.2 40 3000 18-19 ADTL1 -4-75+ 1 0.5 1000
" MPGA-105+ 14.4 20.6 40 3000 20-21 ADTL1-18-75+ 1 5 1800
RE. TC1-1-13M-75X+ 1 45 3000
- € COUPLERS TC1-33-75G2A+ 1 5 3000
Qf ‘; COUPIBIS INHOTUGHION. . e 22-23 TC1.33-282X+ 1.33 (100€2 to 75€2) 5 2800
Model Number Coupling (dB) Min Freq (MHz) Max Freq (MHz) TCT-1T-75X+ 1 5 120
TCD-10-122-75X+ 10 5 1250 24-25 TCA-6T-75X+ 4 1 300
TCD-16-122-75X+ 16.5 5 1250 26-27 TRS1-182-75+ 1 10 1800
TCD-6-122-75X+ 6.7 5 1250 28-29 ADTL1-15-75+ 1 10 1500
TCD-13-122-75X+ 12.7 5 1250 30 TC1-33-75G2+ 1 5 3000
TCD-18-122-75X+ 17.5 5 1250 30 TRS1-23-75+ 1 10 2200
TCD-20-4-75+ 20 40 1200 31 TX-2-5-1+ 2 20 1250
TCD-20-4-75X+ 20 40 1200 31
DBTC-6-4-75+ 6 5 1250 32-33 (€ TEST ACCESSORIES
BE¥8?’2%47%1 9123 g 1 388 gj Test ACCESSOMES INTTOTUCTION ... ...vv et e 98-99
DBTC-16-5-75L+ 16 5 1500 35 Matching Pads
DBTC-20-4-75L+ 20.5 S 1250 35 Model Number Impedance Q Min Freq. MHz ~ Max Freq. MHz
ADC-8-4-75+ 7.9 5 1250 36 BMP-5075+ 50/75 DC 2000 100
ADC-10-4-75+ 10.5 S 1250 36 BMP-5075R+ 50/75 DC 2000 100
ADC-12-4-75+ 12.5 5 1250 37 UNMP-5075+ 50/75 DC 3000 101
ﬁgg-;g-j-;? ] 8-1; g ] 328 g; UNMP-5075-33+ 50/75 DC 3000 101
-20-4-75+ .
ADC-25-4-75+ 25 5 1250 38 Test Cables
TCD-9-1W-75X+ 8.9 5 2000 39 Model Number Connector T Min Freq. MHz ~ Max Freq. MH
ype in Freq. MHz ax Freq. MHz
LRDC-10-2W-75+ 10 30 1200 39 CBL-2FM-75+ F DC 3000 102
CBL-3 FM-75+ F DC 3000 102
Diplexers Intro‘duot’i:;:]PLEXERs 40-41 CBL-GFM-75+ F DG 3000 108
Model Number Low Pass Band High Pass Band CBL-TMPM-75+ F bC 3000 108
DPB4254-75 MmD?:AHZ Max4'\2/IHZ MI?SAIL\A i Ma1x 2%4 i 42-43 USB Power Sensors
DPB6588:751 DC 65 88 1290 44:45 Model Number Dynamic Range dB Min Freg. MHz ~ Max Freq. MHz
DPB85102-75+ DC 85 102 1220 46-47 PWR-2.5GHS-75 -30 to +20 dBm 0.1 2500 104-105
DPB204258-75+ DC 204 258 1220 48-49 CONTROL PRODUCTS
¢ SPLITTER/COMBINERS P | )
Splitters/Combiners INtrodUCHION ... 50-51 CONtrol PrOGUCES INOGUGHON. v 106-107
Model Number N-Way Min Freq (MHz) Max Freq (MHz) Voltage Variable Attenuators
ADP-2-122-75+ 2-Way 0° 5 1250 52-53 Model Number Max Attenuation dB Min Freq. MHz ~ Max Freq. MHz
ADP-2-10-75M+ 2-Way O’ 5 1200 54 EVA-23-75+ 40 10 2000 108-109
ADP-2-20-75+ 2-Way 0 5 2000 54 EVA-2-75+ 40 50 2000 110-111
CDP-2-122-75+ 2-Way 0 5 1200 55
SYPS-2-282-75+ 2-Way O° 5 2750 55 Voltage Variable Equalizers
?8522112222\/;/5;5X+ g—way 8 2.) 1328 ggg; Model Number Max Attenuation dB Min Freq. MHz ~ Max Freq. MHz
erlee onE oy - VAEQ-1220-75+ 11 50 1220 112-113
SBTCJ-122-75+ 2-Way 180 5 1250 60
SYPS-3-12W-75+ 3-Way O° 5 1200 60 DOCSIS is a registered trademark of CableLabs. Neither Mini-Circuits, nor the DOCSIS® 3.1 Product Guide, nor any of the products
SCA-4-15-75+ 4-Way 0 10 1500 61 presented therein are affiliated with or endorsed or sponsored by the above referenced trademark.
SCPA-8-122-75+ 8-Way 0° 5 1250 61 All Products are RoHS Compliant
SCP-4-122-75+ 4-Way 0° 5 1250 62-63 The +Suffix identifies RoHS Compliance.  See our web site for RoHS Compliance methodologies and qualifications.

1ISO 9001 ISO 14001 AS 9100 www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com 5
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DOCSIS’ 3.1

MMIC
AMPLIFIERS

Our selection of amplifiers for CATV and broadband systems FEATURES \‘
provides frequency ranges supporting both upstream and » Flat Gain \
=

downstream bandwidth requirements for the DOCSIS 3.1
standard. These amplifiers provide outstanding dynamic .
range and gain flatness, enabling excellent system performance > Low Noise

across broad bandwidths. Manufactured using E-PHEMT and » Discrete and Dual-Matched Models
InGap HBT technology on GaAs, they come in packages as
small as SOT-89 with designed-in ESD protection and excellent
unit-to-unit repeatability. » Tiny Size

» High Dynamic Range

» Upstream and Downstream Bands

- - - - ®
6 mMInI-CII‘CUIts 1ISO 9001 ISO 14001 AS 9100 www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com 7



DOCSIS® 3.1

75Q Flat Gain, High Dynamic Range

Monolithic Amplifier 0.05-1.5 GHz

Monolithic E-PHEMT MMIC Amplifier PGA-106-75+

Product Features

e High IP3, 37 dBm typ. at 0.5 GHz

* Gain, 17.4 dB typ. at 0.5 GHz

e High Pout, P1dB 19.8 dBm typ. at 0.5 GHz
* Low Noise Figure, 3.1 dB at 0.5 GHz

CASE STYLE: DF782

Typical Applications
e CATV

* GPON

* MOCA

* DBS

General Description

PGA-106-75+ (RoHS compliant) is an advanced wideband amplifier fabricated using E-PHEMT* technol-
ogy and offers extremely high dynamic range over a broad frequency range and with low noise figure and
flat gain. In addition, the PGA-106-75+ has excellent input and output return loss over a broad frequency
range. Lead finish is SnAgNi. It has repeatable performance from lot to lot and is enclosed in a SOT-89
package for very good thermal performance.

simplified schematic and pin description

- LT Rl Ll

Electrical Specifications at 25°C, 75Q and 5.0V, unless noted

ared DK (
L) -:l i
Function Pin Number Description
RE IN 1 RF input pin. This pin requires the use of an external DC blocking capacitor chosen for
the frequency of operation.
RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking
: ) capacitor is necessary for proper operation. An RF choke is needed to feed DC bias
RF-OUT and DC-IN 3 without loss of RF signal due to the bias connection, as shown in “Recommended Ap-
plication Circuit”, Fig. 2
Connections to ground. Use via holes as shown in “Suggested Layout for PCB Design”
GND 2,4 :
to reduce ground path inductance for best performance.

*Enhanced mode pseudomorhic High Electron Mobility Transistor.

- - - - ®
8 mMInI-CII'CI.IItS IS0 9001 ISO 14001 AS 9100

Parameter Condition (GHz) | Min. Typ. Max. Units
Frequency Range 0.05 1.5 GHz
Gain 0.05 — 17.8 — dB
0.5 — 17.4 —_
1.0 155 16.9 19.5
1.2 — 16.7 —
1.5 — 16.1 —
Input Return Loss 0.05 14.9 dB
0.5 14.5
1.0 21.0
1.2 25.3
1.5 18.4
Output Return Loss 0.05 21.2 dB
0.5 16.0
1.0 155
1.2 14.6
1.5 12.5
Reverse Isolation 1.0 24.4 dB
Output Power @1 dB compression 0.05 19.2 dBm
0.5 19.8
1.0 20.1
1.2 19.8
1.5 19.3
Output IP3 0.05 37.5 dBm
0.5 37.3
1.0 36.2
1.2 36.0
1.5 35.0
Output IP2 @ 0.05 61.0 dBm
0.5 59.8
1.0 58.4
1.2 52.2
1.5 59.8
Noise Figure 0.05 3.3 dB
0.5 3.1
1.0 3.3
1.2 3.3
1.5 3.7
Device Operating Voltage (Vd) 4.8 5.0 5.2 \
Device Operating Current 116 132 mA
Device Current Variation vs. Temperature® 97 pA/°C
Device Current Variation vs Voltage 0.05 mA/mV
Thermal Resitance® 76 °C/W
() Measured on Mini-Circuits Characterization Eval board TB-670+. See Characterization Test Circuit (Fig. 1)
@ Output IP2 measured at sum frequency of the two tones (f meas= f1+f2).
) Junction to ground lead.
@) (Current at 85°C - Current at -45°C)/130
Histogram usL
Absolute Maximum Ratings
Parameter Ratings
Operating Temperature (ground lead) -40°C to 85°C
Storage Temperature -65°C to 150°C
Operating Current at 5.0V 170 mA m | | mm
Power Dissipation 0.85W S = = e = = S o =)
Inout P cw! +26 dBm (5 minutes) 3 E i i i i E i i
put Power (CW) +14 dBm (continuous) N S = = > N 3 8 IS
DC Voltage on Pin 3 6V mA

Permanent damage may occur if any of these limits are exceeded.
Electrical maximum ratings are not intended for continuous normal operation.

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com




DOCSIS® 3.1

75Q) Flat Gain, High Dynamic Range

MOnOlithiC Am plifier 5-250 MHz Monolithic E-PHEMT MMIC Amplifier PGA-106R-75+

Parameter Condition (MHz) | Min. Typ. Max. Units
Product Features Frequency Range 5 250 MHz
* High IP3, 34 dBm typ. Gain 5- 250 163 17.9 19.9 dB
* Gain, 17.9 dB typ.
. H|gh Pout, P1dB 19.5 dBm typ Gain Flatness (+) 5-250 0.1 dB
e Excellent gain flatness, + 0.1 dB typ. Input Feturn Loss 5. 250 153 B
Output Return Loss 5-250 19.0 dB
CASE STYLE: DF782
Reverse Isolation 5 - 250 23.4 dB
Typlcal App"catlons Output Power @ 1dB compression 5-250 19.5 dBm
* CATV Return path
Output IP3 5 - 250 34.4 dBm
Output IP2 @ 5 - 250 62.0 dBm
10 — 6.0 —
Noise Figure 50 — 3.3 — dB
General Description 250 - 31 -
PGA-106R-75+ (RoHS compliant) is an advanced wideband amplifier fabricated using E-PHEMT* tech- ) )
. . - . . Device Operating Voltage (Vd) 4.8 5.0 5.2 \
nology and offers extremely high dynamic range over a broad frequency range and with low noise figure
and flat gain. In addition, the PGA-106R-75+ has excellent input and output return loss over a broad Device Operating Current — 116 132 mA
frequency range. Lead finish is SnAgNi. It has repeatable performance from lot to lot and is enclosed in a
SOT-89 package for very gOOd thermal performance. Device Current Variation vs. Temperature® 97 pA/°C
Device Current Variation vs Voltage 0.05 mA/mV
simplified schematic and pin description
Thermal Resitance® 76 °C/W
() Measured on Mini-Circuits Characterization Test board TB-587+. See Characterization Test Circuit (Fig. 1)
@ Qutput IP2 measured at sum frequency of the two tones (f meas= f1+f2).
_— FEOAT [ ] 0 ORI R @ Junction to ground lead.
ared DT ( ) (Current at 85°C - Current at -45°C)/130
L 11w

Histogram USsL
Function Pin Number Description
RE IN 1 RF input pin. This pin requires the use of an external DC blocking capacitor chosen for
the frequency of operation. Ab lute M . Rati
RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking soiuie aximum ha lngs
capacitor is necessary for proper operation. An RF choke is needed to feed DC bias Parameter Ratings
RF-OUT and DC-IN 3 - - ) ’ e
without loss of RF signal due to the bias connection, as shown in “Recommended Ap- - - -
. . . [P Operating Temperature (ground lead) -40°C to 85°C
plication Circuit”, Fig. 2
c - Y 2 hol h n“s aL for PCB Desian” Storage Temperature -65°C to 150°C
GND 24 onnections to groun - Use via holes as shown in uggested Layout for esign Operating Current a1 5.0V . m | | mm
to reduce ground path inductance for best performance. P R R
L - R Power Dissipation 0.85W © o o = - - N N w
*Enhanced mode pseudomorhic High Electron Mobility Transistor. N N = 54 > b N o 54
) s 4~ L X L L L L I
ot Power () 129 m s i) S8 33 2R B8 E
DC Voltage on Pin 3 6V mA

Permanent damage may occur if any of these limits are exceeded.
Electrical maximum ratings are not intended for continuous normal operation.

- - - - ®
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DOCSIS® 3.1

Surface Mount

Dual Matched MMIC Amplifier .05-3 GHz Monolithic E-PHEMT MMIC Amplifier PHA-11+

Electrical Specifications! at 25°C, Zo=50Q and Device Voltage 5V, unless noted

Specifications (other than Matching or where defined as push-pull) are for each of the two matched amplifiers in the package)
Parameter Condition (GHz) Min. Typ. Max. Units
Frequency Range 0.05 3.0 GHz
0.05 — 17.7 —
Product Features oa - o -
« Two matched amplifiers in one package # *? Gain - s 163 o B
* High IP3, +44 dBm at 0.8 GHz in push-pull configuration 20 — 145 —
* High IP2, +78 dBm at 0.8 GHz in push-pull configuration o = 2 =
* Gain, 16 dB typ. at 0.8 GHz 0.25 195
* P1dB, +22 dBm typ. at 0.8 GHz CASE STYLE: DL1020 Input Return Loss 045 f94 "
* Low noise figure, 1.8 dB typ. at 0.8 GHz 20 8.4
* May be used as replacement for WJ AH112.b 20 22
. . . 0.25 22.1
Typical Applications 0.45 217
Output Return Loss dB
e CATV 08 18.8
2.0 10.0
*FTTH
3.0 6.0
¢ Optical networks 0.05 22.4
. : 0.25 227
¢ Base station infrastructure . 0.45 207
. Balanced amplifiers Output Power @1 dB compression 08 295 dBm
s 2.0 215
* 75 Ohm push-pull and balanced amplifiers 50 204
0.05 — 41.4
0.25 — 41.4
T 0.45 — 41.6
General Description Output IP3 () 08 870 s aBm
PHA-11+ is a dual matched wideband high dynamic range amplifier. Enclosed in a 6.0 x 4.9 mm MCLP 20 — 429
plastic package. PHA-11+ is fabricated using E-PHEMT* technology and is ideal for use in balanced and 0360 — 411-88
o .05 .
h-pull amplifiers.
push-pull ampiitiers RF OUT RF OUT 025 1.8
& Dg IN GgD Glng & Dg IN Noise Figure 00'485 12 dB
simplified schematic (each of A1, A2) and pin description 20 22
3.0 2.7
0.05 0.11 —
RF INo o RF OUT
b and DC IN 0.25 0.12 —
A1 A2 Amplitude Unbalance 0.45 0.12 - dB
= 0.8 0.12 0.6
2.0 0.22 —
RF INO P © EEdogg IN ° Matching between A1, A2 3.0 06235 —
0.05 E —
L RFIN GND GND RFIN 0.25 0.31 —
= 1 2 3 4
Phase Unbalance 00'485 01501 50 deg.
Function Pin Number Description 2.0 1.6
. R . . R R 3.0 2.0 —
RFIN, AT 1 cl?fFoglgruatﬁpg:. ('I;le Xll;r:pqs;il:ilgiscti?:uﬁsi iof 2ar)1 external DC blocking capacitor chosen for the frequency Device Operating Voltage i8 50 52 v
. N9 e Device Operating Current (each amplifier) 110 146 180 mA
RF-OUT and DC-IN RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking capacitor is neces- Device Current Variation vs. Temperature 23 uA/°C
Al ’ 8 sary for proper operation. An RF choke is needed to feed DC bias without loss of RF signal due to the Device Current Variation vs Voltage 0.053 mA/mV
bias connection, as shown in “Recommended Application Circuit”, Fig 2 Thermal Resistance, junction-to-ground lead () 34 °CW.
RE IN. A2 4 RF input pin. This pin requires the use of an external DC blocking capacitor chosen for the frequency Absolute Maximum Ratings (4
' of operation. (see Application circuit, Fig 2.) Parameter Ratings Push-Pull Amplifier Typical Performance ()
RF-OUT and DC-IN RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking capacitor is neces- Operating Temperature(®) -4(1"0 to 85"00 Freq TB-566-75-11+ (750) TB-566-50-11+ ( 500) TB-666-50-11+ ( 500)
A2 ’ 5 sary for proper operation. An RF choke is needed to feed DC bias without loss of RF signal due to the Storage Temperature — -65°C to 150°C GHz | Gain | OutputIP3 | OutputIP2 | Gain |OutputIP3 |OutputIP2 | Gain | Output IP3 | OutputlP2
bias connection, as shown in “Recommended Application Circuit”, Fig 2 gé’:;ar‘gigssci:;;r:(;‘ 5V 1%%% ':‘ncv G || EEm GELY || GED || B || @) || €5 EEn) || EEn)
0.05| 14.2 45.0 79.0 152 | 45.0 820 |[141| 4041 71.4
GND 2,3,6,7 & paddie Connections'to ground. Use via holes as shown in “Suggested Layout for PCB Design” to reduce Input Power (CW) +24 025 | 137 3.0 79.0 138 250 840 |138| 407 705
e ground path inductance for best performance. DC Yoltage (pads 5,8) 6V 045 | 14.0 2.0 81.0 138 240 81.0 |14.1 122 756
" Enhancement mode pseudomorphic High Electron Mobility Transistor. (’\“?tlt\ellséasured on Mini-Circuits Test Board TB-561-11+ (characterization test circuit, Fig 1a.) | 0.85 | 14.1 43.0 72.0 13.0 44.0 760 |[131] 404 7.5
a. Suitability for model replacement within a particular system must be determined by and is solely the responsibility of the customer based on, among other things, electrical performance (@ Current increases at P1dB ’ 120 13.8 406 78.0 12.0 43.0 72.0 12.9 394 621
criteria, stimulus conditions, application, compatibility with other components and environmental conditions and stresses. () Measured on evaluation boards (push-pull amplifiers) - - - - - - - - - -
b. The WJ part number is used for identification and comparison purposes only. 25'566'50'11*7 TB-666-50-11+ (50Q) and TB-566-75-11+ (75Q). 1.30 | 135 40.3 78.0 - - - 128 | 40.0 56.8
ee Characterization Test Circuit (Fig. 1b) . 1.50 i, . — — _ - 120 39.7 60.8
(@) Permanent damage may occur if any of these limits are exceeded. - - - .
® Eg?iz éatir:ﬁsr eaf;er er\:cl;r}:)en?sdn?rca%r}ir;#ogrsa?orémal operation. 200 | - - - - - - 18| 410 65.2
1 Wi ul ure.
(©) Per single ended amplifierg P P 3.00| - - - - - - 8.6 36.2 70.8

(7) @jc= Junction Temperature-85°C
Voltage X sum of current in A1 & A2

- - - - ®
12 mMInI-CII"CI.IItS 1SO 9001 SO 14001 AS 9100 www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com 13



DOCSIS® 3.1

Surface Mount

Dual Matched MMIC Amplifier .05-1.5 GHz Monolithic E-PHEMT MMIC Amplifier PHA-22+

Electrical Specifications! at 25°C, Zo=50CQ2 and Device Voltage 5V, unless noted

Product Features (Specifications (other than Matching or where defined as push-pull) are for each of the two matched amplifiers in the package)
* Two matched amplifiers in one package . _ ‘ ,@ Parameter Condition (GHz) | Min. Typ. Max. Units
* High IP3, +44 dBm at 0.8 GHz in push-pull configuration Frequency Range 0.05 s oz
¢ High IP2, +78 dBm at 0.8 GHz in push-pull configuration 0.0 — 17.7 —
° Gain’ 16 dB typ at 08 GHZ CASE STYLE: DL1020 Gain 0.8 145 16.1 17.7 dB
* P1dB, +22 dBm typ. at 0.8 GHz = — = —
¢ |ow noise figure, 1.8dB typ at 0.8 GHz Input Return Loss 0.8 17.0 dB
» May be used as replacement for WJ AH22a.p 15 1.7
0.05 141
H H H Output Return Loss 0.8 18.8 dB
Typical Applications Te o
e CATV 0.05 224
e FTTH Output Power @1 dB compression () 0.8 225 dBm
* Optical networks = — 222
* Base station infrastructure Output 1P3 ©® 08 37.0 Ms dBm
¢ Balanced amplifiers 15 — 429
* 75 Ohm push-pull and balanced amplifiers o 0.05 8
Noise Figure 0.8 1.8 dB
1.5 2.0
0.05 0.11 —
General Description Amplitude Unbalance 0.8 0.12 06 dB
PHA-22+ is a dual matched wideband high dynamic range amplifier. Enclosed in a 6.0 x 4.9 mm MCLP plastic Matching between A1, A2 01;’5 (;232 —
packgge. PHA-22+ is fabricated using E-PHEMT* technology and is ideal for use in balanced and push-pull Phase Unbalance 08 10 50 deg.
amplifiers. 15 16 —
RF OUT RF OUT
&DCINGND GND g pCIN Device Operating Voltage 4.8 5.0 52 \
. aps . . . g 7 6 5 Device Operating Current (each amplifier) 110 146 180 mA
simplified schematic (each of A1, A2) and pin description Dovice Carront Variation vs. Temperafure 2 ARG

Device Current Variation vs Voltage 0.053 mA/mV
RF INo o RF OUT
and DC IN
1 A2

A . .
= Push-Pull Amplifier Typical Performance (3
TB-566-75+ (750) TB-566-50+ (500)
RF INO O RF OUT Fr‘zg':,ez';cy Gain OutputIP3 | OutputIP2 Gain OutputiP3 | OutputIP2
and DC IN Y (dB) (dBm) (dBm) (dB) (dBm) (dBm)
1 RFIN GND GND RFIN 0.05 14.2 45.0 79.0 15.2 45.0 82.0
- 1 2 3 4 0.25 13.7 43.0 79.0 13.8 45.0 84.0
0.45 14.0 42.0 81.0 13.8 44.0 81.0
Function Pin Number Description 0385 14.1 43.0 72.0 130 44.0 76.0
1.20 13.8 40.6 78.0 12.0 43.0 72.0
RF IN. A1 1 RF inpyt pin. This pip relquire‘s thg use of an external DC blocking capacitor chosen for the frequency of 1.30 135 403 78.0 = - =
’ operation. (see Application Circuit, Fig 2.)
RF-OUT and DC-IN RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking capacitor is necessary
A1 ’ 8 for proper operation. An RF choke is needed to feed DC bias without loss of RF signal due to the bias
connection, as shown in “Recommended Application Circuit”, Fig 2 4
RF IN. A2 4 RF input pin. This pin requires the use of an external DC blocking capacitor chosen for the frequency of Absolute Maximum Ratlngs (4)
’ operation. (see Application Circuit, Fig 2.) N Notes:
—— - — - — Parameter Ratings () Measured on Mini-Circuits Test Board TB-561-22+ (characterization test circuit, Fig 1a.
RF-OUT and DC-IN RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking capacitor is necessary - ) " - @) Current increases at P1dB
A2 ’ 5 for proper operation. An RF choke is needed to feed DC bias without loss of RF signal due to the bias Operating Temperature -40°C1085°C ( Measured on evaluation boards (push-pull amplifiers) TB-566-50+ (50%) and
connection, as shown in “Recommended Application Circuit”, Fig 2 Storage Temperature -55°C to 150°C @ ;B_566_75t+d(75m See Charac?ferizatic;rl hTest I(.Zir.(iuit (Fig. 1b)d 5
y ermanent damage may occur It any of these limits are exceeded.
GND 2367 & paddle | CONNections to ground. Use via holes as shown in “Suggested Layout for PCB Design” to reduce ground Operating Current at 5V(¢) 200 mA These ratings are not intended for continuous normal operation.
0.1 &P path inductance for best performance. Power Dissipation(®) 1000 mW ©) Defined with reference to ground pad temperature.
- - ©) Per single ended amplifier
* Enhancement mode pseudomorphic High Electron Mobility Transistor. Input Power (CW) +24 dBm (7 @jc= Junction Temperature-85°C
a. Suitability for model replacement within a particular system must be determined by and is solely the responsibility of the customer based on, among other things, electrical performance DC Voltage (pads 5,8) 6V Voltage X sum of current in A1 & A2

criteria, stimulus conditions, application, compatibility with other components and environmental conditions and stresses.
b. The WJ part number is used for identification and comparison purposes only.

- - - - ®
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DOCSIS® 3.1

Surface Mount

Dual Matched MMIC Amplifier .04-3 GHz Monolithic InGap HBT MMIC Amplifier MGVA-62+

Electrical Specifications? at 25°C, Zo=50Q and Device Voltage 5V, unless noted
(Specifications (other than Matching or where defined as push-pull) are for each of the two matched amplifiers in the package)

Parameter Condition (GHz) Min. Typ. Max. Units
Frequency Range 0.04 3.0 GHz
Product Features 004 - 167 —
« Two matched amplifiers in one package 0 Q 05 — 1.7 _
* High IP3, +37.9 dBm at 0.9 GHz Gain 00 1 s s @
¢ High IP2, +70 dBm at 0.9 GHz in push-pull configuration 26 _ 158 _
* Gain, 15.7 dB typ at 0.9 GHz CASE STYLE: DL1020 ' 3.0 — 157 —
« Excellent Gain flatness, +0.5 dB (0.05-3 GHz) Gain Flainess 0.05-3.0 05 d8
0.04 16.7
* P1dB, +19.6 dBm typ at 0.9 GHz 05 133
. . . Input Return Loss gg 192: dB
Typical Applications o b
e SATCOM 3.0 7.1
* CATV 0.04 125
e FTTH 0.5 18.1
. 0.9 19.4
. Opt|ca| networks Output Return Loss 20 182 dB
* Base station infrastructure 26 12.9
* Balanced amplifiers 03604 }32
¢ 75 Ohm push-pull and balanced amplifiers 05 198
Output Power @1 dB compression (23) 2'2 :3'i dBm
General Description 26 18.4
MGVA-62+ (RoHS compliant) is an advanced ultra-flat gain amplifier fabricated using InGaP HBT technol- 3.0 17.4
. . " 0.04 — 36.3 —
ogy and offers high dynamic range over a broad frequency range. In addition, the MGVA-62+ has good 05 _ 579 _
input and output return loss over a broad frequency range without the need for external matching compo- Output IP3 @ 0.9 34.8 37.9 — B
nents. Lead finish is SnAgNi and is enclosed in a 4.9 x 6 mm MCLP package for good thermal performance. 20 - 34.3 -
26 - 31.7 —
3.0 — 29.9 —
0.04 4.7
RF OUT RF OUT 0.5 4.8
&DCINGND  GND g&pCIN
. apr . . g8 7 6 5 Noise Figure 09 48 dB
simplified schematic (each of A1, A2) and pad description 20 5.1
26 5.4
3.0 5.3
RF INo o RF OUT 0.04 — 0.0 —
and DC IN . o 05 _ 0.1 _
= ) 0.9 — 0.1 0.5
= ; ; E ; Amplitude Unbalance 00 B 01 _ dB
RF INO b O RF OUT 26 — 0.1 —
and DC IN o . 3.0 — 0.2 —
Matching between A1, A2
1 RFIN GND GND RFIN 9 0.04 — 0.0 -
- 12 3 4 0.5 — 0.1 -
0.9 — 0.3 5.0
Phase Unbalance deg.
Function Pad Number Description 2.0 - 0.7 - ¢
2.6 — 0.7 —
RF input pin. This pin requires the use of an external DC blocking capacitor chosen for the frequency
RFIN, A1 1 of operation. (see Application circuit, Fig 2.) 8.0 — 06 —
. ! : Device Operating Voltage 4.8 5.0 5.2 \
RF-OUT and DC-IN RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking capacitor is neces- Device Operating Current (each amplifier) 82 92 mA
A1 ’ 8 sary for proper operation. An RF choke is needed ?o fged QC bjas vyithout loss of RF signal due to the Device Current Variation vs. Temperature 61 PA/PC
bias connection, as shown in “Recommended Application Circuit”, Fig 2 Device Current Variation vs Voltage 0.036 mA/mV
RE IN. A2 4 RF input pin. This pin requires the use of an external DC blocking capacitor chosen for the frequency Thermal Resistance, junction-to-ground lead () 39 °CwW
! of operation. (see Application circuit, Fig 2.) (1) Measured on Mini-Circuits Test Board TB-561-62+, see characterization circuit, Fig 1. @) Per single ended amplifier
@) Current increases at P1dB 4 @jc= (Junction Temperature - 85°C) / (Voltage X sum of current in A1 & A2)
RF-OUT and DC-IN RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking capacitor is neces- . .
A2 ’ 5 sary for proper operation. An RF choke is needed to feed DC bias without loss of RF signal due to the Absolute Maximum Ratings(s) Push-Pull Amplifier Typical Performance ©)
bias connection, as shown in “Recommended Application Circuit”, Fig 2 N TB-666-50-62+ (500)
Connections to ground. Use via holes as shown in “Suggested Layout for PCB Design” to reduce Parameter el g Gain Outputips Quiputiez
GND 2,3,6,7 & paddle ground path inductance for best performance. Operating Temperature” -40°C to 85°C (dB) (dBm) (dBm)
Storage Temperature -55°C to 150°C 0.04 13.3 36.4 68.7
Operating Current at 5V 120 mA 0.5 1341 37.0 69.5
Power Dissipation 0.725 W 0.9 12.9 39.5 70.0
Input Power (CW) 24 dBm 2.0 127 35.6 50.6
DC Voltage (pads 5, 8) 6.0 2.6 124 32.3 72.6
(6) Permanent damage may occur if any of these limits are exceeded. 3.0 1.2 31.4 68.0

These ratings are not intended for continuous normal operation. () Measured on evaluation boards TB-666-50-62+ (push-pull amplifier)
(7 Defined with reference to ground pad temperature.

- - - - ®
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DOCSIS® 3.1

Surface Mount

Dual Matched MMIC Amplifier

0.04-3 GHz

Monolithic InGap HBT MMIC Amplifier

MGVA-63+

Product Features

» Two matched amplifiers in one package ‘ 9
* High IP3, +34.3 dBm at 0.9 GHz

e High IP2, +70 dBm at 0.9 GHz in push-pull configuration

d Gain, 21.4 dB typ at 0.9 GHz CASE STYLE: DL1020

* P1dB, +19.4 dBm typ at 0.9 GHz

Typical Applications

* SATCOM

* CATV

*FTTH

e Optical networks

* Base station infrastructure

* Balanced amplifiers

* 75 Ohm push-pull and balanced amplifiers

General Description

MGVA-63+ (RoHS compliant) is a high gain amplifier fabricated using InGaP HBT technology and offers
high dynamic range over a broad frequency range. Lead finish is SnAgNi and is enclosed in a 4.9 x 6 mm
MCLP package for good thermal performance.

RF OUT RF OUT
&DCINGND  GND g pCIN
g 7 6 5

simplified schematic (each of A1, A2) and pad description

RF INo o RF OUT
and DC IN
| A1 A2
RF INO O RF OUT
and DC IN @

RFIN GND GND RFIN
= 1 2 3 4

Function Pad Number Description

RF input pin. This pin requires the use of an external DC blocking capacitor chosen for the frequency

RFIN, A1 1 of operation. (see Application circuit, Fig 2.)

RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking capacitor is neces-
8 sary for proper operation. An RF choke is needed to feed DC bias without loss of RF signal due to the
bias connection, as shown in “Recommended Application Circuit”, Fig 2

RF-OUT and DC-IN,
Al

RF input pin. This pin requires the use of an external DC blocking capacitor chosen for the frequency

RFIN, A2 4 of operation. (see Application circuit, Fig 2.)

RF-OUT and DC-IN RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking capacitor is neces-
! 5 sary for proper operation. An RF choke is needed to feed DC bias without loss of RF signal due to the
A2 ; ) e - A
bias connection, as shown in “Recommended Application Circuit’, Fig 2

Connections to ground. Use via holes as shown in “Suggested Layout for PCB Design” to reduce

GND 23,67 & paddie ground path inductance for best performance.

* Enhancement mode pseudomorphic High Electron Mobility Transistor.

- - - - ®
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Electrical Specifications1 at 25°C, Zo=50Q2 and Device Voltage 5V, unless noted
(Specifications (other than Matching or where defined as push-pull) are for each of the two matched amplifiers in the package)

Parameter Condition (GHz) Min. Typ. Max. Units
Frequency Range 0.04 3.0 GHz
0.04 — 222 —_
0.5 — 21.4 —
. 0.9 19.2 21.4 235
Gain 2.0 — 208 — @
2.6 — 19.8 —
3.0 — 18.9 —
Gain Flatness 0.05-3.0 +1.5 dB
0.04 16.3
0.5 18.1
0.9 16.6
Input Return Loss 20 1.8 dB
2.6 9.2
3.0 7.7
0.04 13.5
0.5 20.5
0.9 17.2
Output Return Loss 20 85 dB
2.6 6.3
3.0 5.2
0.04 19.3
0.5 19.0
. 0.9 19.4
Output Power @1 dB compression (2:3) o0 190 dBm
2.6 18.0
3.0 17.4
0.04 — 33.6 —
0.5 — 34.3 —
0.9 31.0 34.3 —
Output IP3 () 00 - 320 B dBm
2.6 — 30.7 —
3.0 — 29.6 —
0.04 3.6
0.5 3.6
. . 0.9 3.6
Noise Figure 20 26 dB
2.6 3.8
3.0 3.7
0.04 —_ 0.1 —
0.5 —_ 0.1 —
" 0.9 — 0.1 0.5
Amplitude Unbalance 20 _ 02 o dB
2.6 - 0.2 —
. 3.0 — 0.1 —
Matching between A1, A2 004 — 00 —
0.5 — 0.6 —
0.9 — 0.9 5.0
Phase Unbalance 20 _ 15 o deg.
2.6 — 15 —
3.0 — 0.6 —
Device Operating Voltage 4.8 5.0 5.2 \
Device Operating Current (each amplifier) 69 78 mA
Device Current Variation vs. Temperature 69 pA/°C
Device Current Variation vs Voltage 0.043 mA/mV
Thermal Resistance, junction-to-ground lead (4) 58.4 °C/W
(1) Measured on Mini-Circuits Test Board TB-561-63+, see characterization circuit, Fig 1. (3 Per single ended amplifier
) Current increases at P1dB ) @jc= (Junction Temperature - 85°C) / (Voltage X sum of current in A1 & A2)

Absolute Maximum Ratings(®) Push-Pull Amplifier Typical Performance ()

- TB-666-50-63+ ( 502)
Rarameter, Ratings (F(;;z) Gain Output IP3 Output IP2
Operating Temperature” -40°C to 85°C (dB) (dBm) (dBm)
Storage Temperature -55°C to 150°C 0.04 18.5 32.2 58.1
Operating Current at 5V 100 mA 0.5 19.1 32.1 64.1
Power Dissipation 0.5W 0.9 18.9 35.9 68.4
Input Power (CW) 13 dBm 2.0 18.2 32.7 49.5
DC Voltage (pads 5, 8) 5.7 2.6 171 30.7 67.9

) Permanent damage may occur if any of these limits are exceeded. 3.0 16.4 302 67.6

These ratings are not intended for continuous normal operation.

(5) Measured on evaluation boards TB-666-50-63+ (push-pull amplifier)
() Defined with reference to ground pad temperature.

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com
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DOCSIS® 3.1

Surface Mount

Dual Matched MMIC Amplifier

0.04-3 GHz

Dual Matched MMIC Amplifier

MPGA-105+

Product Features

* Two matched amplifiers in one package

* High IP3, +37.5 dBm at 0.9 GHz

¢ High IP2, +59 dBm at 0.9 GHz in push-pull configuration
* Gain, 14.4 dB typ. at 0.9 GHz

¢ Excellent Gain Flatness, +0.5 dB (0.1-2 GHz)

* P1dB, +21 dBm typ. at 0.9 GHz

¢ Low noise figure, 1.9 dB typ. at 0.9 GHz

CASE STYLE: DL1020

Typical Applications

e SATCOM

* CATV

*FTTH

¢ Optical networks

* Base station infrastructure

¢ Balanced amplifiers

* 75 Ohm push-pull and balanced amplifiers

General Description
MPGA-105+ (RoHS compliant) is an advanced ultra-flat gain amplifier fabricated using E-PHEMT technol-
ogy and offers extremely high dynamic range over a broad frequency range and with low noise figure. In
addition, the MPGA-105+ has good input and output return loss over a broad frequency range without the
need for external matching components. Lead finish is SnAgNi and is enclosed in a 4.9 x 6 mm MCLP pack-
age for good thermal performance.

RF OUT RF OUT

&DCINGND  GND g pCIN
g 7 6 5

simplified schematic (each of A1, A2) and pad description

RF INo o RF OUT
and DC IN
| A1 A2
RF INO O RF OUT
and DC IN @

RFIN GND GND RFIN
- 1 2 3 4

Function Pad Number Description

RF input pin. This pin requires the use of an external DC blocking capacitor chosen for the frequency

RFIN, A1 ! of operation. (see Application circuit, Fig 2.)

RF-OUT and DC-IN RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking capacitor is neces-
! 8 sary for proper operation. An RF choke is needed to feed DC bias without loss of RF signal due to the
A1 ) ) i - A
bias connection, as shown in “Recommended Application Circuit’, Fig 2

RF input pin. This pin requires the use of an external DC blocking capacitor chosen for the frequency

RFIN, A2 4 of operation. (see Application circuit, Fig 2.)

RF output and bias pin. DC voltage is present on this pin; therefore a DC blocking capacitor is neces-
5 sary for proper operation. An RF choke is needed to feed DC bias without loss of RF signal due to the
bias connection, as shown in “Recommended Application Circuit”, Fig 2

RF-OUT and DC-IN,
A2

Connections to ground. Use via holes as shown in “Suggested Layout for PCB Design” to reduce

GND 23,67 & paddie ground path inductance for best performance.

* Enhancement mode pseudomorphic High Electron Mobility Transistor.

- - - - ®
20 mMInI-CII'ClIItS ISO 9001 SO 14001 AS 9100

Electrical Sgecifications1 at 25°C, Zo=50Q and Device Voltage 5V, unless noted

(Specifications o

er than Matching or where defined as push-pull are for each of the two matched amplifiers in the package)

Parameter Condition (GHz) Min. Typ. Max. Units
Frequency Range 0.04 3.0 GHz
0.04 16.0
0.5 14.6
. 0.9 13.0 14.4 15.9
Gain 20 14.1 a8
2.6 14.3
3.0 14.0
Gain Flatness 0.1-2.0 +0.5 dB
0.04 11.3
0.5 24.3
0.9 15.0 20.6
Input Return Loss 20 19.0 dB
2.6 11.6
3.0 10.5
0.04 12.6
0.5 20.5
0.9 15.1
Output Return Loss 20 82 dB
2.6 7.4
3.0 7.9
0.04 21.0
0.5 20.5
. 0.9 21.0
Output Power @1 dB compression (2:6) 20 198 dBm
2.6 19.8
3.0 20.1
0.04 35.9
0.5 37.6
0.9 35.5 37.8
Output IP3 ) 20 241 dBm
2.6 325
3.0 32.1
0.04 1.7
0.5 1.9
. ’ 0.9 1.9
Noise Figure 2.0 1.8 o
2.6 1.7
3.0 1.8
0.04 0.0
0.5 0.1
. 0.9 0.1
Amplitude Unbalance 20 02 dB
2.6 0.3
. 3.0 0.2
Matching between A1, A2 0.04 07
0.5 0.4
0.9 0.8
Phase Unbalance 20 16 deg.
2.6 1.4
3.0 0.8
Device Operating Voltage 4.8 5.0 5.2 \
Device Operating Current (each amplifier) 63 77 mA
Device Current Variation vs. Temperature 80 pA/°C
Device Current Variation vs Voltage 0.014 mA/mV
Thermal Resistance, junction-to-ground lead (7) 47 °C/W
Absolute Maximum Ratings(4
maramoton Ratnos Push-Pull Amplifier Typical Performance(®)
Operating Temperature -40°C 10 85°C Frequency Gain Output IP3 Output IP2
Storage Temperature -65°C to 150°C (GHz2) (dB) (dBm) (dBm)
Operating Current at 5V(6) 94 mA 0.04 12.2 34.4 66.6
Power Dissipation(®) 0.47 W 05 12.3 35.8 58.7
Input Power (CW)(®) 23 dBm (5 minutes max, 17 dBm (continuous) 0.9 11.4 43.3 59.4
DC Voltage (pads 5, 8) 5.5V 2.0 10.4 35.1 55.3
(1) Measured on Mini-Circuits Test Board TB-561-105+, see characterization circuit, Fig 1. 2.6 8.7 35.0 66.9
@) Current increases at P1dB
(3) Measured on evaluation boards (push-pull amplifiers) TB-666-50-11+. 3.0 8.1 34.9 67.8

See characterization Test Circuit (Fig 1b)

Permanent damage may occur if any of these limits are exceeded.

Defined with reference to ground pad temperature.

Per single ended amplifier.

Ojc= (Junction Temperature - 85°C) / (Voltage X sum of current in A1 & A2)

(4)
(5
(6)
(7)
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DOCSIS’ 3.1

DIRECTIONAL
COUPLERS

With 20 standard catalog models specified for DOCSIS 3.1 » Low Mainline Loss
requirements, Mini-Circuits’ wide selection of directional couplers
spans coupling values from 6 to 25 dB. Core and wire models

FEATURES
» Coupling from 6 to 25 dB

» Excellent Coupling Flatness

» High Directivity

feature Mini-Circuits unique Top Hat® feature to improve speed » Power Handling up to 1W
and accuracy of pick and place assembly. All models offer flat » Top Hat® Feature on Core
coupling across frequency, low mainline loss, and good directivity. and Wire Models

N

W ';F_'!ab;i,._;h ﬁ‘j
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DOCSIS® 3.1

top hat®

Surface Mount I

Directional Coupler TCD-10-122-75X+

750 10dB 5 to 1250 MHz ,
i
I m Outline Drawing Demo Board MCL P/N: TB-72
= ! i Suggested PCB Layout (PL-010)

Features
* wideband, 5 to 1250 MHz 5 o WAx o o
* low mainline loss, 1.7 dB typ. IR T r 1 3 i «.oas*‘[.-m 030 TYP
- aqueous washable CASE STLE:ATTS2! | =i e o L[ Vo elowy
* leads for excellent solderability A8 ‘ i il PACKAGE OUTLINE
* protected by US Patent 6,140,887 ‘able Tape and Reel | Vs wve
oo e S o N A -~ St
Appllcatlons q g WobeL wArKING AREA £ e 028 745\7{%4—}\.015 p—-030
Reel Size Devices/Reel (ORIENTATION) SEE NOTE 5 T f
* DOCSIS® 3.1 Systems 7" 20, 50, 100, 200, 500 TOP-HAT/PICK & PLACE .024 ‘ ‘} \
° XQ.R/UHF 13 1000, 2000 R PCB Land Pattern f 030 g—‘ 7FX0R"(O;»‘£UZTDH
* K TYP I
o cellular H*T\* oioe—] o1
T;L v é 018 2
Electrical Specifications at 25°C ! 7| 7 RESISTOR R1: 75 & 1% Ohm, 0805 SIZE
Parameter Condition (MHz) Min. Typ. Max. Unit {
- D TYP NOTES: 1. TRACE WIDTH IS SHOWN FOR ROGERS RO4350B WITH DIELECTRIC
Frequency Range 5 1250 MHz Suggested Layout, THICKNESS 0.030” + 0.002”; COPPER: 1/2 OZ. EACH SIDE.
550 — . s o Toleranss o be withn £002 _FrgRB(E)T:gRD‘FM‘é;.ER\ALS TRACE WIDTH MAY NEED
1. Case Material: Plastic 2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE.
Mainline Loss' (above theoretical 0.1 dB) 50-1000 — 1.5 1.9 dB 2. Termination Finish: Tin plate over Nickel plate. DENOTES PCB COPPER LAYOUT WITH SMOBC (SOLDER
1000-1250 _ 17 20 oot may e 0era el or atke e, o E0 Wisk over eare coper) (
. . 4 Top-Hat total thickness: .013 inches max "] DENOTES GOPPER LAND PATTERN FREE OF SOLDER MASK
Nominal Coupling 5-1250 _— 10.0+0.5 — dB . . . :
inch
Coupling Flatness(x) 5-1250 — 0.3 0.6 dB Outline Dimensions (mm )
g, _ A B c D E F
. 5-250 16 21 150 150 160 .050 .040 .025
Directivity 250-1000 10 15 — dB 381 381 406 127 102 064
1000-1250 8 12 — G H J K wt
.028 .065 .190 .030 grams
5-50 17 20 — 071 165 483 076 0.15
Return Loss (Input) 50-1000 16 22 —_ dB
1000-1250 16 20 —
5-50 20 25 — .
Return Loss (Output) 50-1000 18 22 — dB Typlcal Performance Data
1000-1250 18 20 - Frequency Mainline Loss Coupling Directivity Return Loss
N — (MHz) (dB) (dB) (dB) (dB)
5-50 17 18 In-Out In-Cpl In out cpl
Return Loss (Coupling) 50-1000 16 22 — dB
5 1.08 9.94 2219 19.41 29.19 19.41
1000-1250 16 20 — 50 1.10 9.95 21.96 19.96 40.31 20.02
5-200 — — 0.5 100 11 9.97 21.58 19.99 36.32 20.02
Input Power 200-1250 — — 1.0 W 200 1.14 10.00 20.43 20.21 31.46 20.13
1. Mainline loss includes theoretical power loss at coupled port. ggg :12% :gg:) :gsg ig:}g 233? 12;2
. - A A 650 1.30 9.96 15.21 19.18 20.91 19.66
Maximum Ratings Pin Connections 800 140 0.97 14.48 18.87 2077 1914
Parameter Ratings Function Pin Number 1000 1.70 10.18 13.66 19.58 21.07 19.72
1250 1.76 9.67 12.72 20.97 23.18 21.94
Operating Temperature -40°C to 85°C* INPUT 3
Storage Temperature -55°C to 100°C OUTPUT 4
Permanent damage may occur if any of these limits are exceeded. COUPLED 1
*C t ture is defined as t X d leads.
ase temperature IS defineqd as temperature on grouna leaas. GROUND 2
750 TERM EXTERNAL 6
TCD-10-122-75X+ TCD-10-122-75X+
MAINLINE LOSS COUPLING & DIRECTIVITY st
20 5 I I 50
) . g — —COUPLING — DIRECTIVITY —IN — OUT ---CPL
Electrical Schematic @ | Eao o~ 8 20
215 s ~ A 7
DIRECTIONAL COUPLER @ z ~ Py \
(DC SHORT TO GND)* 1%} | — o ~4 173 [N
S — | & 15 =~ S 30 4 ~
RF RF m 1.0 a === = ~
INPUT OUTPUT z = - 4 ~
E— > [0} 2 ~~
E: 2 520 ~— e — = — ===
Z 05 g1 4
= =]
0.0 8 5 10
0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250
A% FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
COUPLED TERM\TJATION
RF EXTERNAL

Additional Notes

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp
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DOCSIS® 3.1

top hat®

Surface Mount WI'

Directional Coupler TCD-16-122-75X+

75Q2 16.5dB  5to 1250 MHz

Features 3
* wideband, 5 to 1250 MHz r
* low mainline loss, 1.5 dB typ. . T

¢ aqueous washable CASE STYLE: DB1627 A
* leads for excellent solderability

Outline Drawing Demo Board MCL P/N: TB-72
Suggested PCB Layout (PL-010)

MODEL MARKING (ORIENTATION)

[~—-085— 035 .030 TYP
C MAX - rD TYP | i 052 ,L . TRACE WIDTH
. JE e & 0 - ["(seE Note BELOW)
bt T .010— r jﬁj’ /PACKAGE OUTLINE
| 015 TYP
. PIN 1J; = N I |

TS

. 047_T 023 L ! 030
TYP Br-==a = |- ¢ 015

« protected by US Patent 6,140,887 s s [ = b-— kJr‘}‘

ilable Tape and Reel G TYP COMPONENT L .024 ‘ mJ\ ‘Ff == «} \
Applications @ Ava‘at no extra cost TOP—HAT/PICK & PLACE AREA L ad #1 identier shall be located f 030 274 o8 GROUND.

® : N SURFACE AREA in the cross hatched area shown b
* DOCSIS® 3.1 Systems Reel ?'Ze Devices/Reel (-10x.10) MIN f — 10— |—.017
* VHF/UHF 7 20, 50, 100, 200, 500 Total thickness: .013 inches MAX PCB Land Pattern o oa -
13" 1000, 2000 .018—1 .2

s CATV D TYP

i A
e cellular A7 RESISTOR R1: 75 & 1% Ohm, 0805 SIZE
i
.

Electrical Specifications at 25°C KR | NOTES: 1. TRACE WIDTH IS SHOWN FOR ROGERS RO4350B WITH DIELECTRIC
297 RIS, QA0 0Bz ColreR /2,0 S
Parameter Condition (MHz) Min. Typ. Max. Unit é é é HTYP TO BE MODIFIED.
= R ¥ 2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE.
requency Range 5 1250 MHz DENOTES PCB COPPER LAYOUT WITH SMOBC (SOLDER
5-50 - 1.5 2.0 Tol Suggistzd La.lyho.ut; 002 l:l MASK OVER BARE COPPER) ¢
) . olerance to be within +.
Mainline Loss’ (above theoretical 0.1 dB) 50 - 1000 — 1.4 1.8 dB [] DENOTES COPPER LAND PATTERN FREE OF SOLDER MASK
. . 1000 - 1250 = 15 1.9 Outline Dimensions (inch)
Nominal Coupling 5-1250 — 16.5+0.5 — dB
A B c D E F
Coupling Flatness(z) 5-1250 — 0.3 0.6 dB 160 150 160  .050  .040 025
406 381 406 127  1.02 0.64
5-50 15 20 - o " ) K wt
Directivity 50 - 1000 18 22 — dB 028 065 .190 030 grams
1000 - 1250 15 23 — 071 165 483 076 0.15
5-50 13 15 —
Return Loss (Input) 50 - 1000 17 25 — dB
1000 - 1250 17 20 —
5-50 14 16 —
Return Loss (Output; 50 - 1000 18 23 — dB f
(Output) 1005 1908, 18 2 - Typical Performance Data
5-50 10 12 -
Return Loss (Coupling) 50 - 1000 14 17 _ JdB Frequency Mainline Loss Coupling Directivity Return Loss
1000 - 1250 17 20 — (MHz) (dB) (dB) (dB) (dB)
5-100 — —_ 05 In-Out In-Cpl In Out Cpl
Input Power 100 - 1250 1'0 w
- 125 — — - 5 1.61 16.76 20.64 15.28 16.94 12.76
1. Mainline loss includes theoretical power loss at coupled port. 50 1.44 16.26 24.21 18.65 21.72 15.75
100 1.44 16.24 24.47 19.33 22.41 16.07
200 1.45 16.26 24.38 19.58 22.85 16.34
. . . . 350 143 16.28 23.92 19.98 23.26 17.08
Maximum Ratings Pin Connections 500 1.43 16.28 23.52 21.44 23.20 18.18
q 3 = Pin N 650 1.42 16.34 23.54 23.23 23.78 19.68
PELEIEED Eatings gnction injNumbey 800 142 16.38 23.69 26.28 24.72 2152
Operating Temperature -40°C to 85°C* INPUT 3 1000 1.46 16.48 24.14 30.79 26.51 24.16
1250 1.51 16.56 24.31 32.20 28.37 26.96
Storage Temperature -55°C to 100°C OUTPUT 4
Permanent damage may occur if any of these limits are exceeded. COUPLED 1
Case temperature is defined as temperature on ground leads. GROUND 2
750 TERM EXTERNAL 6
NOT USED 5
TCD-16-122-75X+ TCD-16-122-75X+
MAINLINE LOSS COUPLING & DIRECTIVITY ng}hséﬁfggé
17 _ 50 1 1 40
Electrical Schematic F 16 ?40 —COUPLING — DIRECTIVITY _4‘—‘—‘”\‘ —ouT ——crL
% . £ g 30
€ =
DIRECTIONAL COUPLER o 15 O 30 @
(DC SHORT TO GND)* ] \/ E ] _ 8
RF RF I-‘ZJ1.4 yx/ 220 R e S ;20
INFUT OUTPUT E o %
<13 5 5 10
[ 10 4
12 8
0 250 500 750 1000 1250 0 0
FREQUENCY (VH2) 0 250 500 750 1000 1250 0 250 500 750 1000 1250
FREQUENCY (MHz) FREO!IENCY (MH7\

COUPLED TERMINATION
RF EXTERNAL

* ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) AND
EXTERNAL TERMINATION.

Additional Notes

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit’s applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp
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DOCSIS® 3.1

top hat®

Surface Mount I

Directional Coupler TCD-6-122-75X+

7SQ 67 d B 5 tO 1 250 M HZ ; Outline Drawing Demo Board MCL P/N: TB-72

Suggested PCB Layout (PL-010)
C MAX D TYP
[ R R T N
Features T e i e
* wideband, 5 to 1250 MHz A9 BG i 052 — | (seE NoTE BELOW)
¢ low mainline loss, 2.5 dB typ. f -0‘0/} A /PACKAGE OUTLINE
« aqueous washable CASE STYLE: AT1521 LG qp / . | P LI UL e
COMPONENT B2 =
« leads for excellent solderability WODEL NRKNG ARk e 047 T oz | S e e Lms b 030
(CRIENTATION) SEE NOTE 3 TYP\{ i D1 .
. protected by US Patent 6,140,887 d Reel TOP—HAT/PICK & PLACE ;w ‘F* gl f T
Available Tape an + (wicfc)M;E\ﬁ s t > ]|l ‘} 7X #.015 PTH
Applications @ at no extra cos PCB Land Pattern ! 030 | FOR GROUND
° ® Reel Size Devices/Reel K m:
DOCSIS® 3.1 Systems I e ’ L | R
¢ VHF/UHF 13" 1000, 2000 I ——4x .0475—
* CATV : TYP 018 2
e cellular RESISTOR R1: 75 + 1% Ohm, 0805 SIZE
. cgr . '(
Electrical Specifications at 25°C I g
— - N = NOTES: 1. TRACE WIDTH IS SHOWN FOR ROGERS R04350B WITH DIELECTRIC
Parameter Condition (MHz) Min. Typ. Max. Unit D TYP THICKNESS 0.030” + 0.002"; COPPER: 1/2 0Z. EACH SIDE.
Sugges!ed La‘yo.ut FOR OTHER MATERIALS TRACE WIDTH MAY NEED
Frequeney Range 5 1250 MHz Notes: Tolerance o be within 002 2. ggTTBOEM MS(I)gE‘FIgEATHE PCB IS CONTINUOUS GROUND PLANE.
5-100 — 2.2 2.8 e e s ato over Ni DENOTES PCB COPPER LAYOUT WITH SMOBC (SOLDER
Mainline Loss' (above theoretical 0.1 dB) 100-1000 — 2.3 2.9 dB 3. Lo geniter hall e oeen n e s hatched ara shown, on bottom view: = MASK OVER BARE COPPER)
1000-1250 _ 28 35 f*?r’:;f‘;’a"“;gihi‘::e’:s'"g:";ﬂ‘g;e”s‘a::f’ea‘”'e "] DENOTES COPPER LAND PATTERN FREE OF SOLDER MASK
Nominal Coupling 5-1250 —_ 6.7+0.3 — dB Outline Dimensions (I#;!"])
Coupling Flatness(x) 5-1250 — +0.2 +0.5 dB A B c D £ F
5-100 13 15 — 150 150 160 .050 .040 .025
Directivity 100-1000 10 13 — dB 381 381 406 127 102 064
1000-1250 8 12 — 023 osg 193 03}; v
5-100 10 15 — : : ; : grams
Return Loss (Input) 100-1000 14 16 — dB 071 185 483 076 015
1000-1250 13 15 —
5-100 15 20 —
Return Loss (Output) 100-1000 15 18 — dB
1000-1250 13 18 —
5-100 10 14 — Typical Performance Data
Return Loss (Coupling) 100-1000 13 15 — dB yP
1000-1250 13 16 — - . . -
5-500 — — 03 Frequency Mainline Loss Coupling Directivity Return Loss
Input Power N _ _ w (MHz) (dB) (dB) (dB) (dB)
S00-1250 0.5 In-Out In-Cpl In Out Cpl
1. Mainline loss includes theoretical power loss 1.1dB at coupled port. P P
5 2.29 6.81 15.68 14.24 22.63 14.03
50 2.21 6.74 15.53 15.33 43.05 15.02
100 2.22 6.76 15.46 15.68 38.71 15.53
Maximum Ratings Pin Connections ggg 223 g;g ﬁgi 1219: gggg 1ggg
Parameter Ratings Function Pin Number 500 229 6.71 13.55 15.97 21.16 16.59
Operating Temperature -40°C to 85°C* INPUT 3 650 2.38 6.66 18.00 16.04 1932 17.26
. . 800 2.49 6.61 12.48 15.72 18.60 17.93
Storage Temperature -55°C to 100°C OUTPUT 4 1000 2.69 6.57 12.37 15.96 18.91 18.06
Permanent damage may occur if any of these limits are exceeded. COUPLED 1 1250 3.01 6.56 11.63 16.81 19.55 18.56
* Case t ture is defined as t it d leads.
ase temperature IS definea as temperature on grouna leaas. GROUND 2
750 TERM EXTERNAL 6
TCD-6-122-75X+ TCD-6-122-75X+
TI\;IiIIJI\-IGL-I:\IzEQ ngg » COUPLING & DIRECTIVITY RETURN LOSS
— I 1 50
Electrical Schematic 80 g —COUPLING — DIRECTIVITY —IN —OUT ---CPL
g Es m=—m 840 LI\
DIRECTIONAL COUPLER o 28 = T @ I\
(DC SHORT TO GND)* 2 S T———— 2 A
RF RF g 26 g1 ERe| Ny
INPUT OUTPUT z = & ~_
Z 54 z = ~
Z 2 2 s W 20 —_— ===
s g e T e e i
W 22 Ne—t—"] 8, 10
0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250
i FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
COUPLED TERMINATION
RF EXTERNAL

* ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL

COUPLER WITH INTERNAL TRANSFORMER(S) AND Additional Notes
EXTERNAL TERMINATION. A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.
B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.
C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp
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DOCSIS® 3.1

Directional Couplers

TCD-13-122-75X+ 750 12.7dB 5 to 1250 MHz
Features I E
* wideband 5 to 1250 MHz 1
* low mainline loss, 1.2 dB typ. CASE STYLE: DB1627
* aqueous washable
* leads for excellent solderability
* protected by US Patent 6,140,887
. . . ° 1able Tape and Reel
Electrical Specifications at 25°C Available Tabe 0y
Model No. Frequency Mainline Loss Coupling Directivity Return Loss (dB) Input Reel ?ize Devices/Reel
Range (dB) (dB) (dB) Power 17” 20, 50, 100, 200, 500
(MHz) Typ. Typ. Typ. Input Output  Coupling (W) g 102y, 2200
Typ. Typ. Typ. Max.
5-500 0.9 12.7+0.5 20 19 22 20 0.5
NEW! TCD-13-122-75X+ 500 - 1000 1.0 12.7+0.5 15 22 24 23 1.0
1000 - 1250 1.2 12.7+0.5 1 20 20 20 1.0
Electrical Schematic
DIRECTIONAL COUPLER
Maximum Ratings Pin Connections (B¢ SHORT 70 GND)*
Operating Temperature -40°C to 85°C Input 3 Weur ouTeur
Storage Temperature -55°C to 100°C Output 4
Permanent damage may occur if any of these limits are exceeded. Coupled 1 —‘
Ground 2
75Q Term External* 6 ‘%
Not used 5 couPLeD TEEP?;?E?A'\‘TA?N
*Case temperature is defined as temperature on ground leads
* ELECTRICAL SCHEMATIC IS _FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) AND
EXTERNAL TERMINATION.
TCD-18-122-75X+ 75Q 17.5dB 5 to 1250 MHz
Features _I m
* wideband 5 to 1250 MHz
* low mainline loss, 1.0 dB typ. CASE STYLE: DB1627
* agueous washable
* leads for excellent solderability
* protected by US Patent 6,140,887 ey
ilable Tape an
@ Ava"aatbni extra cost
- 3 2 o Reel Size Devices/Reel
Electrical Specifications at 25°C & 20, 50, 100, 200,500
Model No. Frequency Mainline Loss Coupling Directivity Return Loss Input iig 1009, 2008
Range (dB) (dB) (dB) (dB) Power
MH Typ. Typ. Typ. W,
(MHz) w VP » Input Output  Coupling l\(lla))(.
Typ. Typ. Typ.
5-50 1.2 17.5+0.8 18 17 18 17 0.5
NEW! TCD-18-122-75X+ 50 - 1000 1.0 17.5+0.8 22 22 23 23 1.0
1000 - 1250 1.1 17.5+0.8 18 24 18 25 1.0 . .
Electrical Schematic
Maximum Ratings Pin Connections (B S 160y
Operating Temperature -40°C to 85°C Input 3 WRur oufbur
Storage Temperature -55°C to 100°C Output 4
Permanent damage may occur if any of these limits are exceeded. Coupled 1 —‘
Ground 2
75Q Term External* 6 ‘%
Not used 5 TERMINATION

30

*Case temperature is defined as temperature on ground leads
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COUPLED
RF EXTERNAL

* ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL
R WITH INTERNAL TRANSFORMER(S) AND
EXTERNAL TERMINATION.

TCD-20-4-75+ 750 20dB 40 to 1200 MHz
Features
* wideband 40 to 1200 MHz
* excellent flatness, +0.5 dB typ. each band CASE STYLE: DB714
* better performance than MA-COM EMDC-20-2-75 '
« footprint compatible to EMDC-10-1-75
* aqueous washable
Electrical Specifications at 25°C e ggreaacg‘!s i
at no
Model No. Frequency Mainline Coupling Directivity Return Loss Input Reel Size Devices/Reel
Range Loss (dB) (dB) (dB) Power 7 20, 50, 100, 200, 500
(MHz) (dB) Typ. Typ. Typ. (W) 13 1000, 2000
Typ. Max.
40 - 500 0.5 21+0.5 20 10.4 1.0
TCD-20-4-75+ 500 - 870 0.6 20+0.6 23 10.4 1.0
870 - 1200 0.6 19.5+0.7 20 10.4 1.0
Electrical Schematic
. . . . DIRECTIONAL COUF‘LEE
Maximum Ratings Pin Connections (D¢ SHORT 10 GND)
Operating Temperature -40°C to 85°C Input 3 whr oufeur
Storage Temperature -55°C to 100°C Output 4
Permanent damage may occur if any of these limits are exceeded. Coupled 1 —‘
Ground 2
75Q Term External 6 ‘%
Not used 5 courLeD TEERXMTE?AJAULN
* ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) AND
EXTERNAL TERMINATION,
TCD-20-4-75X+ 750 20dB 40 to 1200 MHz
» wideband 40 to 1200 MHz
« excellent flatness, +0.5 dB typ. each band CASE STYLE: DB1627
* better performance than MA-COM EMDC-20-2-75 ’
« footprint compatible to EMDC-10-1-75
* aqueous washable
a Available Tape and tReel
at no extra oS
. . . Reel Size Devices/Reel
Electrical Specifications at 25°C 7 20, 50, 100, 200, 500
— - — 13" 1000, 2000
Model No. Frequency Mainline Coupling Directivity Return Loss Input
Range Loss (dB) (dB) (dB) Power
(MHz) (dB) Typ. Typ. Typ. (W)
Typ. Max.
40 - 500 0.5 21+0.5 20 10.4 1.0
TCD-20-4-75X+ 500 - 870 0.6 20+0.6 23 10.4 1.0
870 - 1200 0.6 19.5+0.7 20 10.4 1.0
Electrical Schematic
. . . . DIRECTIONAL COUPLEB
Maximum Ratings Pin Connections (BG SHORT 70 GND)
Operating Temperature -40°C to 85°C Input 3 wEur odfeur
Storage Temperature -55°C to 100°C Output 4
Permanent damage may occur if any of these limits are exceeded. Coupled 1 —‘
Ground 2
75Q Term External 6 ‘%
Not used 5 TERMINATION

availability, and complete model information.

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com

COUPLED
RF EXTERNAL

ELECTRICAL SCHEMATIC IS_FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) AND
EXTERNAL TERMINATION.
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DOCSIS® 3.1

Surface Mount

Directional Coupler DBTC-6-4-75+

752 6dB 5to 1250 MHz

Outline Drawing Demo Board MCL P/N: TB-279
Suggested PCB Layout (PL-151)
Features . 4X 8.015 PTH
« very flat coupling FOR GROUND
« very broadband, multi octave ECE Land Pattern ] PACKAGE
 temperature stable, LTCC base CASE STYLE: AT790-1 B -C Mij ,T D TYP K TYP*{ r aiia OUTLINE
* all welded construction 1z 3 . iYP 52 7 7 7 083 r‘ij “|"‘ I~ .015 TYP
* leads attached for better solderability f G- T NN T e e
* micro miniature coupler A J = -
* aqueous washable L o A - w » L — o017 4| — |
« protected by US Patents 6,140,887 & 6,784,521 f/? Z Z % % H TYP PIN 6 L[] p
INDEX COMPONENT —  1yp— £ Leme omed 1 B
PICK & PLACE .050, 2 PL.
i ifi i ° SURFACE AREA Suggested Layout, »
Electrical Specmcatlons at 25°C (.030X.075)MIN Tolerance to be within +.002 — L_os%SEEAﬁET‘gI%E‘.bve) PL.
Parameter Condition (MHz) Min. Typ. Max. Unit NOTES: 1. TRACE WIDTH IS SHOWN FOR ROGERS Rotssoa WITH DIELECTRIC
THICKNESS 0.030" + 0.002"; COPPER: 1/2 0Z. EACH SIDE.
Frequency Range 5 1250 MHz FOR OTHER MATERIALS TRACE WIDTH MAY NEED TO BE MODIFIED.
5-50 — 22 3.1 2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE.
- 50-500 — 2.2 2.6 DENOTES PCB COPPER LAYOUT WITH SMOBC
Mainline Loss 500-1000 _ 23 28 dB N (SOLDER MASK OVER BARE COPPER)
1000-1250 — 2.3 2.9 | | DENOTES COPPER LAND PATTERN FREE OF SOLDER MASK
Nominal Coupling 5-1250 — 6.8 +0.3 — dB . . . .
Outline Dimensions (inch)
Coupling Flatness(x) 5-1250 — — +0.8 dB
A B C D E F G H J K wt
5-50 13 15 - 150 150 .150 050 .030 .025 .028 .050 .160 .030 grams
Directivity 50-500 13 17 — B 381 381 381 127 076 064 071 127 406 076 0.10
500-1000 10 16 —
1000-1250 7 12 —
Return Loss (Input) 5-1250 — 15.56 — dB
Return Loss (Output) 5-1250 — 15.56 —_ dB
Typical Performance Data
Return Loss (Coupling) 5-1250 — 15.56 — dB
Frequency Mainline Loss Coupling Directivity Return Loss
5-500 — — 0.5 (MHz) (dB) (dB) (dB) (dB)
Input Power 50-500 — — 1.0 W In-Out In-Cpl In Out Cpl
500-1000 — — 1.0 5.00 2.41 6.80 14.87 13.53 18.73 13.56
1000-1250 — — 1.0 10.00 223 6.72 15.49 14.64 24.15 14.72
100.00 2.21 6.78 15.54 15.55 30.88 15.56
. . . . 400.00 2.24 6.94 16.04 16.09 18.42 14.47
Maximum Ratings Pin Connections 600.00 2.26 7.01 15.94 16.32 16.33 13.60
Parameter Ratings Function Pin Number 1238‘38 ggg ;';g :ZE :;'gg :g‘gf 12;;
Operating Temperature -40°C to 85°C INPUT 3 1050.00 2.34 7.44 12.88 18.62 15.75 12.10
. . 1100.00 2.40 7.51 12.50 18.66 15.58 12.04
Storage Temperature -55°C t0 100°C OuTPUT 4 1250.00 2.46 7.75 11.03 19.78 14.75 11.49
Permanent damage may occur if any of these limits are exceeded. COUPLED 1
GROUND 2
NOT USED 6
AN COUPBEL%:T)?{;S(;TIVITY pBIC o4
: . MAINLINE LOSS RETURN LOSS
Electrical Schematic 5.0 Ao t0can 2 ARElea o100, 50 A8 omiot1068n
DIRECTIONAL COUPLER o o —IN —ouT -cht
(DC SHORT TO GND)* %2'3 Q@e = == 240
= N -
§ 26 1 22 S~ 230, 7~
INPUT OUTPUT v g E > / T~
—_ §24L — 338 & 20 B I R N m—
. [ Oox S R R I
w INTERNAL B 047 —COUPLING — DIRECTIVITY @ 107
TERMINATION
20 0 ! T T ! 0
= 0 250 500 750 1000 1250 0 250 500 750 1000 1250 0 250 500 750 1000 1250
l FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
COUPLED
FORWARD

RF
" SR S
ROUTES DC FROM RF PORTS TO GROUND.
Additional Notes
A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.
B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.
C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp

- - - - ®
32 mMInI-CII"CI.IItS 1SO 9001 SO 14001 AS 9100 www.minicircuits.com PO. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com 33



DOCSIS® 3.1

DBTC-9-4-75L+

75Q 9.3dB

Directional Couplers

5 to 1200 MHz

Features

* wideband 5 to 1200 MHz

* temperature stable, LTCC base

* aqueous washable

* leads for excellent solderability

« protected by US Patent 6,140,887 & 6,784,521

Electrical Specifications at 25°C

CASE STYLE: AT1030

]
ilable Tape and Ree
ﬂ@ Aval'aat no extra cost

Model No. Frequency Mainline Coupling Directivity Return Loss Input Reel7§ize 208"?551/289;00 500
Range Loss (dB) (dB) (dB) Power 13" 1 060 2’000’ ’
(MHz) (dB) Typ. Typ. Typ. (W)
Typ. Max.
5-50 1.3 9.3+0.5 20 10.4 0.5 Electrical Schematic
DBTC-9-4-75L 50- 500 14 9.8:0.5 19 98 05 DIRECTIONAL COUPLER
-9-4-75L+
500 - 1000 1.5 9.3+0.5 18 9.8 0.5 (DC SHORT TO GND)*
1000 - 1200 1.8 9.3:0.5 17 9.8 0.5
INPUT OUTPUT
Maximum Ratings Pin Connections
Operating Temperature -40°C to 85°C Input 3 w INTERNAL
Storage Temperature -55°C to 100°C Output 4 TERMINATION
Permanent damage may occur if any of these limits are exceeded. Coupled 1 =
Ground 2 i
Not used 6 chélxkgg
RF
* ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) THAT
ROUTES DC FROM RF PORTS TO GROUND.
DBTC-12-4-75+ 750 12dB  5to 1200 MHz
Features
* wideband 5 to 1200 MH
* temperature stable, LTCC base
* aqueous washable
* protected by US Patent 6,140,887 & 6,784,521 CASE STYLE: AT790-1
Electrical Specifications at 25°C iable Tape and Reel
n@ A at no extra cost
Model No. Frequency Mainline Coupling Directivity Return Loss Input Reel Size Devices/Reel
Range Loss (dB) (dB) (dB) Power 7 20, 50, 100, 200, 500
(MHz) (dB) Typ. Typ. Typ. (W) 13" 1000, 2000
Typ. Max.
5-50 1.1 12+0.5 19 17.7 0.5
DBTC-12-4-75L+ 50- 500 11 12+0.5 18 17.7 1.0 Electrical Schematic
500 - 1000 1.2 12+0.5 17 17.7 1.0 DIRECTIONAL COUPLER
1000 - 1200 1.3 1205 13 17.7 1.0 (DC_SHORT 7O GND)*
Maximum Ratings Pin Connections INPUT ouTPUT
Operating Temperature -40°C to 85°C Input 3
Storage Temperature -55°C to 100°C Output 4 W TE";LE‘E%%N
Permanent damage may occur if any of these limits are exceeded. Coupled 1
Ground 2 il
Not used 6 l

- - - - ®
mMInI-CII'CI.IItS IS0 9001 ISO 14001 AS 9100

COUPLED
FORWARD
RF

* ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) THAT
ROUTES DC FROM RF PORTS TO GROUND.

DBTC-16-5-75L+

75Q 16dB 5to 1500 MHz

Features

* wideband 5 to 1500 MHz

* temperature stable, LTCC base

* aqueous washable

* leads for excellent solderability

* protected by US Patent 6,140,887 & 6,784,521

Electrical Specifications at 25°C

CASE STYLE: AT1030

|
ilable Tape and Reel

Model No. Frequency Mainline Coupling Directivity ~ Return Loss Input Reel Size _Devices/Reel
Range Loss (dB) (dB) (dB) Power ] ; 1286 502 3 88‘ 200, 500
(MHz) (dB) Typ. Typ. Typ. (W)
Typ. Max.
5-1000 1.0 16.3+0.5 21 17.7 1.0 i i
DBTC-16-5-75L+ -+ Electrical Schematic
- 1000 -1500 1.3 16.8+0.7 19 17.7 1.0 T
(DC SHORT TO GND)*
INPUT OUTPUT
Maximum Ratings Pin Connections
Operating Temperature -40°C to 85°C Input 3 W BT
Storage Temperature -55°C to 100°C Output 4 1
Permanent damage may occur if any of these limits are exceeded. Coupled 1 -
Ground 2 l
COUPLED
Not used 6 FORWARD
RF
* ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) THAT
ROUTES DC FROM RF PORTS TO GROUND.
DBTC-20-4-75L+ 75Q 20.5dB 5 to 1250 MHz
Features
* wideband 5 to 1250 MHz
* temperature stable, LTCC base
* aqueous washable
« protected by US Patent 6,140,887 & 6,784,521
CASE STYLE: AT790-1
Electrical Specifications at 25°C Available Tape and tReel
ﬂ@ at no extra coS’
Model No. Frequency Mainline Coupling Directivity Return Loss Input Reel Size Devices/Reel
Range Loss (dB) (dB) (dB) Power 7" 20, 50, 100, 200, 500
(MHz) (dB) Typ. Typ. Typ. (W) 13" 1000, 2000
Typ. Max.
DBTC-20-4-75L+ 5-1250 0.6 20.5+0.5 19 17.7 1.0 . .
Electrical Schematic
DIRECTIONAL COUPLER
(DC SHORT TO GND)*
B ) ) . INPUT OUTPUT
Maximum Ratings Pin Connections —_
Operating Temperature -40°C to 85°C Input 3 w INTERNAL
Storage Temperature -55°C to 100°C Output 4 TERMINATION
Permanent damage may occur if any of these limits are exceeded. Coupled 1 —
Ground 2 l
Not used 6 COUPLED
FORWARD

availability, and complete model information.
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RF

* ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) THAT
ROUTES DC FROM RF PORTS TO GROUND.
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DOCSIS® 3.1

Directional Couplers

ADC-8-4-75+ 750 7.9dB 5 to 1250 MHz ADC-12-4-75+ 750 125dB 5 to 1250 MHz
Features . P = 5 Features . i - |
» wideband, 5-1250 MHz B * low mainline loss, 0.9 dB typ. Bt
» excellent coupling flatness, +0.15 typ. « good directivity, 18 dB typ.
* aqueous washable CASE STYLE: CD542 « good VSWR, 1.25:1 typ. CASE STYLE: CD542
* protected by U.S Patents 6,133,525 & 6,140,887 « excellent coupling flatness, +0.15 dB typ.
* aqueous washable
* protected by U.S Patents 6,133,525 & 6,140,887
| el
. . . ° iable Tape and Ree . . . ° 7 Tape and Re
Electrical Specifications at 25°C Aveulaat 16 oxtra cost Electrical Specifications at 25°C n@, Ava";b,’f) ex‘},a cost
Model No. Frequency ~ Mainline Loss  Coupling Directivity Return Loss (dB) Input Reel Size _Devices/Reel Model No. Frequency  Mainline Loss  Coupling Directivity Return Loss (dB) Input Reel Size  Devices/Reel
Range (dB) (dB) (dB) Power - 20 o0 B 00 Range (dB) (dB) (dB) Power* - 20,50, 100, 200, 500
(MHz) Typ. Typ. Typ. Input Output  Coupling I\(IIW) (MHz) Typ. Typ- Typ. Input Output  Coupling W) '
Typ. Typ. Typ. ax. Typ. Typ. Typ. Max.
5-870 1.8 7.9+0.5 16 16 22 16 1.0 5-870 0.85 12.5+0.5 18 19 22 19 0.5
ADC-8-4-75+ ADC-12-4-75+
870 - 1250 2.0 7.9+0.5 13 18 20 19 1.0 i . 870 - 1250 1.0 12.5+0.5 12 18 18 16 1.0 . .
Electrical Schematic + 5-20 MHz, 0.5W Max.; 20-1250 MHz, 1.0W Max. Electrical Schematic
DIRECTIONAL COUPLER ?[I)%E%T}-Ii%’\é#LTgogEI[_)EE
(DC SHORT TO GND)*
RF RF
. . R . RF RF . . . . INPUT OUTPUT
Maximum Ratings Pin Connections INPUT ouTPUT Maximum Ratings Pin Connections —=
Operating Temperature -40°C to 85°C Input 1 Operating Temperature -40°C to 85°C Input 1 W
Storage Temperature -55°C to 100°C Output 6 Storage Temperature -55°C to 100°C Output 6
Permanent damage may occur if any of these limits are exceeded. Coupled 3 Permanent damage may occur if any of these limits are exceeded. Coupled 3
Ground 2 ‘% Ground 2 ‘%
75Q Term External 4 = 75Q Term External 4 COUPLED TERMINATION
COUPLED TERMINATION RF EXTERNAL
Isolate (Do not use) 5 RF EXTERNAL Isolate (Do not use) 5
* ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL * EBEUCPTE'?%%Hui'?é;'&ﬂsngﬂs?é'ﬁg.fgé?gﬁw
COUPLER WITH INTERNAL TRANSFORMER(S) AND EXTERNAL TERMINATION.
EXTERNAL TERMINATION.
ADC-10-4-75+ 750 10.5dB 5 to 1250 MHz ADC-16-4-75+ 750 16.3dB 5 to 1250 MHz
Features Features =
* wideband, 5-1250 MHz * low mainline loss, 0.7 dB typ. e d::?"'h
¢ low mainline loss, 1.0 dB typ. « high directivity, 20 dB typ. et
« excellent coupling flatness, +0.3 typ. * good VSWR, 1.15:1 typ.
* aqueous washable CASE STYLE: CD542 « excellent coupling flatness, +0.1 dB typ. CASE STYLE: CD542
* protected by U.S Patents 6,133,525 & 6,140,887 * aqueous washable
« protected by U.S Patents 6,133,525 & 6,140,887
Electrical Specifications at 25°C u@’ Available Ta}::e acnzg tﬁee’ Electrical Specifications at 25°C @ Available Tape ands tReel
at no extra — - — at no extra co
Model No. Frequency ~ Mainline Loss  Coupling Directivity Return Loss (dB) Input Reel Size  Devices/Reel Model No. Frequency ~ Mainline Loss  Coupling Directivity Return Loss (dB) Input Reel Size  Devices/Reel
Range (dB) (dB) (dB) Power 7" 20, 50, 100, 200, 500 Range (dB) (dB) (dB) Power* 7 20, 50, 100, 200, 500
(MHz) Typ. Typ. Typ. Input Output  Coupling (W) 13 500, 1000 (MHz) Typ. Typ. Typ. Input Output  Coupling ’\(AW) 13" 500, 1000
Typ. Typ. Typ. Max. Typ. Typ. Typ. ax.
5-500 0.9 10.5+0.5 20 23 27 19 1.0 5-500 0.7 16.3+0.5 25 23 25 22 0.5
ADCAA0A-75 500 - 1250 14 10.5:0.5 15 22 25 18 1.0 — 500 - 1250 0.9 16.3:0.5 15 25 26 26 10
- : 0ED. : Electrical Schematic . : R : ; :
*5-50 MHz, 0.5W Max.; 50-1250 MHz, 1.0W Max. Electrical Schematic
DIRECTIONAL COUPLE? DIRECTIONAL COUPLER
(DC_SHORT TO GND) (DC SHORT TO GND)*
RF RF
i i H H INPUT outeuT i i i i INPUT oufbur
Maximum Ratings Pin Connections —= Maximum Ratings Pin Connections —
Operating Temperature -40°C to 85°C Input 1 W Operating Temperature -40°C to 85°C Input 1
Storage Temperature -55°C to 100°C Output 6 Storage Temperature -55°C to 100°C Output 6 —‘
Permanent damage may occur if any of these limits are exceeded. Coupled 3 Permanent damage may occur if any of these limits are exceeded. Coupled 3
Ground 2 A% Ground 2 ‘%
75Q Term External 4 CouPLED TERMINATION 75Q Term External 4 L
Isolate (Do not use) 5 RF EXTERNAL Isolate (Do not use) 5 COuRLED TERMINATION

* ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL * ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL

COUPLER WITH INTERNAL TRANSFORMER(S) AND COUPLER WITH INTERNAL TRANSFORMER(S) AND
EXTERNAL TERMINATION. EXTERNAL TERMINATION.

- - - - ®
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availability, and complete model information.
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DOCSIS® 3.1

ADC-20-4-75+

Directional Couplers

75Q 19.7dB 5to 1250 MHz

Features

* low mainline loss, 0.5 dB typ.

* high directivity, 23 dB typ.

« excellent coupling flatness, +0.15 dB typ.
* agueous washable

« protected by U.S Patents 6,133,525 & 6,140,887

Electrical Specifications at 25°C

CASE STYLE: CD542

|
ilable Tape and Ree!
"@ Ava‘?t no extra cost

Reel Size  Devices/Reel

Model No. Frequency Mainline Loss Coupling Directivity Return Loss (dB) Input 1; 280530(1)80 200800
Range (dB) (dB) (dB) Power
(MHz) Typ. Typ. Typ. Input Output  Coupling w)
Typ. Typ. Typ. Max.
5-870 0.5 19.7+0.5 25 25 25 20 1.0
ADC20-4:75 870 - 1250 0.7 19.7£0.5 17 22 22 15 1.0
Electrical Schematic
DIRECTIONAL COUPLER
(DC SHORT TO GND)*
INEET OURTPFFUT
Maximum Ratings Pin Connections —
Operating Temperature -40°C to 85°C Input 1 W
Storage Temperature -55°C to 100°C Output 6
Permanent damage may occur if any of these limits are exceeded. Coupled 3 ‘%
Ground 2 1
75Q Term External 4 coupLED TERMINATION
ISOIate (DO nOt use) 5 * ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) AND
EXTERNAL TERMINATION.
ADC-25-4-75+ 750 25dB  5to 1250 MHz
Features e
* low mainline loss, 0.3 dB typ.
* high coupling, 25 dB typ. e .
« excellent VSWR, 1.2:1 typ.
* aqueous washable CASE STYLE: CD636
« protected by U.S Patents 6,133,525 & 6,140,887
. s an o ilable Tape and Reel
Electrical Specifications at 25°C n@ Avale o extra cost
Model No. Frequency Mainline Loss Coupling Directivity Return Loss (dB) Input Heel7§ize ggvi;g 51/28?200 500
Range (dB) (dB) (dB) Power 13" 1000, 2000
(MH2) Typ. Typ. Typ. Input Output  Coupling (W)
Typ. Typ. Typ. Max.
5-500 0.3 25+1.0 20 26 26 25 0.5
ADC-25-4-75+
500 - 1250 0.5 25+1.0 16 20 21 20 0.5
Electrical Schematic
DIRECTIONAL COUPLER
(DC SHORT TO GND)*
Maximum Ratings Pin Connections INPUT offbur
Operating Temperature -40°C to 85°C Input 1
Storage Temperature -55°C to 100°C Output 6 W
Permanent damage may occur if any of these limits are exceeded. Coupled 3
Ground 2 A%
75Q Term External 4 =
COUPLED TERMINATION
Isolate (Do not use) 5 RF EXTERNAL

- - - - ®
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* ELECTRICAL SCHEMATIC IS _FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) AND
EXTERNAL TERMINATION.

TCD-9-1W-75X+

75Q 8.9dB

5 to 2000 MHz

Features

* low mainline loss, 1.3 dB typ. (5-1000 MHz)
* agueous washable

* leads for excellent solderability

« protected by U.S Patent 6,140,887

Electrical Specifications at 25°C

ie

CASE STYLE: DB1627

|
ilable Tape and Ree
@ Aval'aat no extra cost

Reel Size Devices/Reel
Model No. Frequency Mainline Loss Directivity Return Loss Input 7 20, 50, 100, 200, 500
Range (dB) (dB) (dB) Power fcA 1000, 2000
(MHz) Typ. Typ. (W)
: § Typ. Max.
5-1000 1.3 15 17.7 1.0
TCD-9-1W-75X+
1000 - 2000 25 10 17.7 1.0 Electrical Schematic
DIRECTIONAL COUPLER
(DC SHORT TO GND)*
RF RF
Maximum Ratings Pin Connections S ouTRUT
Operating Temperature -40°C to 85°C Input 3
Storage Temperature -55°C to 100°C Output 4 —‘
Permanent damage may occur if any of these limits are exceeded. Coupled 1
Ground 2 ‘%
75Q Term External 6 =
COUPLED TERMINATION
Not used 5 RF EXTERNAL
* ELECTRICAL SCHEMATIC IS FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) AND
EXTERNAL TERMINATION.
LRDC-10-2W-75+ 750 10dB 10 to 1200 MHz
Features S
¢ low mainline loss, 1.1 dB typ.
 high directivity, 22 dB typ.
g Y, yp .. P
CASE STYLE: QQQ130
Electrical Specifications at 25°C
Model No. Frequency Mainline Loss Directivity Return Loss Input
Range (dB) (dB) (dB) Power
(MHz) Typ. Typ. (W)
Max.
Typ.
LRDC-10-2W-75+ 30 - 1200 11 22 17.7 1.0 . .
=S Electrical Schematic
DIRECTIONAL COUPLER
(DC SHORT TO GND)*
Maximum Ratings Pin Connections INPUT — ouTeuT
Operating Temperature -40°C to 85°C Input 6 w
Storage Temperature -55°C to 100°C Output 1 TERMIRATION
Permanent damage may occur if any of these limits are exceeded. Coupled 4 =
Ground 2,5

Isolate (Do not use)

availability, and complete model information.
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COUPLED
FORWARD
RF

* ELECTRICAL SCHEMATIC IS_FOR DIRECTIONAL
COUPLER WITH INTERNAL TRANSFORMER(S) THAT
ROUTES DC FROM RF PORTS TO GROUND.

apps@minicircuits.com
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DOCSIS® 3.1

HIGH PERFORMANCE
DIPLEXERS

Designed specifically for CATV and broadband systems and
equipment, Mini-Circuits’ DPB-family of 75Q diplexers are ideal
for diplexing multiband signals into two channels. Excellent
return loss and low insertion loss minimize signal loss through
both channels, while high out-of-channel rejection with very steep
transitions eliminates unwanted spurious signals in the pass
bands. 4 models in the DPB-family offer 4 different channel splits
within the DC to 1220 band to meet various system requirements.

- - - - ®
40 mMInI-CII'CI.IItS IS0 9001 ISO 14001 AS 9100

FEATURES

» Insertion Loss as low as 0.8 dB

» Excellent Return Loss, 22 dB

» High Out-of-Channel Rejection, 50 dB
» Power Handling up to +30 dBm

» Various Channel Splits

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com
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DOCSIS® 3.1

Surface Mount

Diplexer Performance Charts DPB4254-75+
750  DCto 1220 MHz (DC-42, 54-1220 MHz)

DPB4254-75+ LOW PASS PORT DPB4254-75+ HIGH PASS PORT
Maximum Ratings Features INSERTION LOSS (Pin=0dBm) INSERTION LOSS (Pin=0dBm)
Operating Temperature -40° to 85°C * Low insertion loss CASE S ) 0 0
ASE STYLE: PA2002
Storage Temperature -55°C to 100°C * 75Q Impedance — —_
* Excellent return loss m m
RF Power Input 27dBm Max. « High rejection S 20 S 20
Permanent damage may occur if any of these limits are exceeded. [72] [}
These ratings are not intended for continuous normal operation 8 8
. . -l |
Pin Connections Applications z ¥ g Y
e Cable TV systems (DOCSIS 3.1 stanard) 2 WA———*"V K]
HIGH PASS PORT 7 . . t | — k=
* Multiband radio systems [T 0] o g0
LOW PASS PORT 9 2 2
COMMON PORT 18 Electrical Specifications at 25°C 80 h[.'/
R N 80
GROUND 1-6,8,10-17,19,20 Parameter Port Frequency (MHz) Min. Typ. Max. Unit
Outline D ) Lowp ooz o8 " 0 250 500 750 1000 1250 0 250 500 750 1000 1250
. Oow FPass = - R B
utline mzﬁxgﬂgm Insertion Loss High Pass 54-1220 ) o8 s dB Frequency (MHz) Frequency (MHz)
v ey e P Band Low Pass DC-42 18 22
ass Ban High Pass 54-1220 17 22 -
WETALLZATON Return Loss DC-42 18 22 . a8
7777] soLoen resist Common
54-1220 17 22 -
o0 - = : DPB4254-75+ LOW PASS PORT DPB4254-75+ HIGH PASS PORT
JCL Stop Band Isolation Low Pass 700-1220 43 45 - dB RETURN LOSS (Pin=0dBm) RETURN LOSS (Pin=0dBm)
PCEB Land Pattern High Pass DC-42 45 50 - 0 0
e
m o
g 10 5 10
Typical Performance Data at 25°C n n
8 20 8 20
FREQUENCY INSERTION LOSS RETURN LOSS - - /
(MHz) (dB) (dB) £ 30 £ 30 1N
2 2 \_~
Toleranca 1o be Wi 002 Low Pass Port High Pass Port Common Port Low Pass Port High Pass Port &) &
B . ; inch 1.0 0.04 76.19 46.46 47.21 0.02 40 40
Outline Dimensions (' 10.0 0.10 58.76 31.99 34.11 0.03
40.0 0.55 68.16 28.57 26.99 0.58
A s o o e ke w 420 0.73 77.07 26.13 24.80 0.70 50 50
445 1.37 51.98 16.71 17.61 0.89
1000 s900 36 oo 1000 1500 2000 2500 a0 200 455 257 40.72 9.25 878 1.01 0 250 500 750 1000 1250 0 250 500 750 1000 1250
Lo N P @ AR s T U owm 46.0 3.86 33.91 6.59 5.82 1.09 Frequency (MHz) Frequency (MHz)
11 394 179 1221 1221 079 091 .280 .178 grams 47.0 8.60 19.25 3.73 2.37 1.45
2582 1000 454 3101 3101 201 231 711 452 38 475 12.18 13.40 3.49 1.57 1.93
48.0 16.74 8.74 4.15 1.12 2.96
495 34.02 228 13.39 0.65 12.04
Demo Board MCL P/N: TB-786+ 540 7001 078 3008 0.0 2762
Suggested PCB Layout (PL-435) 56.0 72.01 0.71 30.35 0.38 27.25 DPB4254-75+ COMMON PORT
60.0 64.95 0.51 28.76 0.34 25.46 o
100.0 68.36 0.29 32.99 0.27 32,67 RETURN LOSS (Pin=0dBm)
SUGGESTED MOUNTING CONFIGURATION FOR 250.0 6430 0.28 2844 017 2874 0
$SUGCESTED MOUNTING _CONFIGURATION FOR 300.0 62.66 0.29 26.35 0.16 26.71
720DP01” PIN CODE 500.0 57.58 0.35 21.76 0.15 22.03 —_
197 197 TP, —| o7t YR 700.0 55.33 0.42 19.69 0.19 20.30 m 10
n[ ({ B A B T 1000.0 50.67 0.49 20.87 0.32 22.66 )
BTN U - R - - M 1220.0 48.51 0.67 26.83 0.44 31.42 2 L0
1033 TYP.— 7]
o
- . 4
Functional Schematic £ 3 / \
= |
B o ) 3
. —— 3 “ \
TRACE WIDTH, 2 24 40
3 PL. J pm—— v
sp’f%ix}ﬁg%u. o ct;rgx;m
*3 N 50
i " TRt~ 0 250 500 750 1000 1250
NOTES: Frequency (MHZ)
1. TRACE WIDTH IS SHOWN FOR OAK-602 WITH DIELECTRIC THICKNESS
1"%.002". COPPER: 1/2 OZ. EACH SIDE.
FOR OTHER MATERIALS TRACE WIDTH MAY NEED TO BE MODIFIED.
2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE.
DENOTES PCB COPPER LAYOUT WITH SMOBC
(SOLDER MASK OVER BARE COPPER)
DENOTES COPPER LAND PATTERN FREE OF SOLDERMASK

- - - - ®
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DOCSIS® 3.1

Surface Mount

Diplexer Performance Charts DPB6588-75+
750  DCto 1220 MHz (DC-65, 88-1220 MHz)

DPB6588-75+ LOW PASS PORT DPB6588-75+ HIGH PASS PORT
A . INSERTION LOSS (Pin=0dBm) INSERTION LOSS (Pin=0dBm)
Maximum Ratings Features 0 0
Operating Temperature -40° to 85°C * Low insertion loss CASE STYLE: PA2002 r
o N * 75Q Impedance : —_ —_
Storage Temperature 55°C to 100°C « Excellent return loss % 20 % 20
RF Power Input 27dBm Max. « High rejection e ~
Permanent damage may occur if any of these limits are exceeded. [7] 40 3 40
These ratings are not intended for continuous normal operation 3 3
R . | N
Pin Connections Applications .5 60 — ] .5 60
* Cable TV systems (DOCSIS 3.1 stanard) (<] €
HIGH PASS PORT 7 . . Q Q
¢ Multiband radio systems » 7]
LOW PASS PORT 9 £ 80 £ so M
COMMON PORT 18 Electrical Specifications at 25°C
GROUND 1-6,8,10-17,19,20 Parameter Port Frequency (MHz) Min. Typ. Max. Unit 100 100
0 250 500 750 1000 1250 0 250 500 750 1000 1250
line Drawin : Low Pass DC-65 - 0.9 1.5
Outline orawing .. Insertion Loss High Pass 88-1220 . 12 16 @ Frequency (MHz) Frequency (MHz)
ey TN Low Pass DC-65 18 22 -
" ° Pass Band Return L High Pass 88-1220 17 22 - .
| r METALLIZATON eturn Loss DC-65 18 2 i
. Gommon 88-1220 17 22 - DPB6588-75+ LOW PASS PORT DPB6588-75+ HIGH PASS PORT
Low Pass 88-900 45 50 - RETURN LOSS (Pin=0dBm) RETURN LOSS (Pin=0dBm)
Stop Band Isolation 900-1220 43 45 - dB 0 0
High Pass DC-65 45 50 - (
o 10 m 10
z =2
: o
Typical Performance Data at 25°C § 20 § 20
FREQUENCY INSERTION LOSS RETURN LOSS = = "] \ /
(MHz) (dB) (dB) S 30 3 80
Tolorancs 1o be Wi 1002 Low Pass Port High Pass Port Common Port Low Pass Port High Pass Port E &) \ /
. . . . 1.0 0.04 85.70 51.54 51.03 0.03
Outline Dimensions (i¢h 10.0 0.08 75.18 34.87 34.81 0.01 40 | 40 v
50.0 0.30 79.72 28.11 27.57 0.25
A s e o e e« 60.0 0.50 71.47 35.00 38.45 0.45 50
1181 1.181 .300 197 394 591 787 .984 071 079 388 ?:; Zg?g gggﬁ g;:g g?g 2 7 1 12 50
30.00 30.00 7.62 5.00 10.00 15.00 20.00 25.00 1.80 2.00 a8 . - 8 . g
oM N P oo A s T U owm 74.0 287 32,11 9.96 9.24 1.03 0 50 500 50 000 50 0 250 500 750 1000 1250
411 394 479 1221 1221 079 091 280 178 grams 75.0 4.28 26.87 7.10 6.07 1.16 Frequency (MHZ) Frequency (MHZ)
282 1000 454 3101 31.01 201 231 711 452 38 76.0 6.45 20.73 5.18 3.87 1.36
78.0 13.24 10.96 4.02 1.70 237
79.5 20.35 6.32 5.25 1.12 427
. 80.0 23.05 5.24 6.05 1.01 522
Demo Board MCL P/N: TB-786+ 815 31.33 3.12 9.48 0.81 8.99 DPB6588-75+ COMMON PORT
Suggested PCB Layout (PL-435) 85.0 45.19 1.54 21.56 0.61 22,52
88.0 56.57 1.20 31.45 053 4052 RETURN LOSS (Pin=0dBm)
100.0 73.85 0.78 32.40 0.42 26.41 0
SUGGESTED MOUNTING CONFIGURATION FOR 2500 6355 0.43 3198 032 2472
0 b e 300.0 62.79 0.43 53.49 0.30 26.76
”20DP01” PIN CODE 500.0 58.93 0.46 22.84 0.26 21.95 —_ 10
187 197 TrE. — o7t v, 900.0 54.17 0.56 19.64 0.37 21.78 o
W ‘ ’ g 4 1000.0 52.95 0.56 20.72 0.41 27.02 z
Paciaos - - j‘Tm'\ 1220.0 49.63 0.61 21.03 0.53 25.18 @
ke ] g ” T
B g Functional Schematic p M\ /
el o —— 5 30 4
b — — —\_.LOWPASS - W
0452.002 | PORT &)
TRA%E PV{\-DTN.J 40
Rt COMMON | \ /
L — m HIG:°:¢,SS 50
‘ 0 250 500 750 1000 1250
NO\T.EST:RACE WIDTH IS SHOWN FOR OAK—602 WITH DIELECTRIC THICKNESS Frequency (MHZ)
.031"£.002". COPPER: 1/2 OZ. EACH SIDE.
FOR OTHER MATERIALS TRACE WIDTH MAY NEED TO BE MODIFIED. l
2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE.
DENOTES PCB COPPER LAYOUT WITH SMOBC =3
(SOLDER MASK OVER BARE COPPER)
DENOTES COPPER LAND PATTERN FREE OF SOLDERMASK

- - - - ®
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DOCSIS® 3.1

Surface Mount

Diplexer Performance Charts DPB85102-75+
75Q DC to 1220 MHz (DC-85, 102-1220 MHz)

Maxi Rati Feat DPB85102-75+ LOW PASS PORT DPB85102-75+ HIGH PASS PORT
aximum Ratings eatures INSERTION LOSS (Pin=0dBm) INSERTION LOSS (Pin=0dBm)
Operating Temperature -40° to 85°C * Low insertion loss 0 0
« 75Q Impedance CASE STYLE: PA2002 .
Storage Temperature -55°C to 100°C
* Excellent return loss a o
RF Power Input 29dBm Max. « High rejection Q 15 Qa 20
F’ermaner_|t damage may occur if any of these limits are exce_eded. Tn’ ‘J
These ratings are not intended for continuous normal operation 0 30 a 40
. . o o
Pin Connections Applications = =
HIGH PASS PORT 7 e Cable TV systems (DOCSIS 3.1 stanard) S 45 S 60 1A
* Multiband radio systems € Tt
LOW PASS PORT 9 2 60 A L— A f— 2 80
COMMON PORT 18 Electrical Specifications at 25°C £ v = I
GROUND 1-6,8,10-17,19,20 Parameter Port Frequency (MHz) Min. Typ. Max. Unit 75 100
Outline Drawing Insertion Loss Low Pass DC-85 - 1.2 17 dB 0 250 500 750 1000 1250 0 250 500 750 1000 1250
o rce somace s High Pass 102-1220 - 1.8 18 Frequency (MHz) Frequency (MHz)
RS — P Band Low Pass DC-85 18 22 -
o ass Ban High Pass 102-1220 16 22 -
— i Return Loss B
i L L DC-85 18 22 -
- Lol Common 102-1220 16 22
* ¢ L
T s . Low Pass 102-1220 45 50 -
Jc.ml. Stop Band Isolation High Pass DC-85 P 50 . dB DPB85102-75+ LOW PASS PORT DPB85102-75+ HIGH PASS PORT
E’w“ . RETURN LOSS (Pin=0dBm) RETURN LOSS (Pin=0dBm)
TR BB BE B 0 0
M NANE fa @
e \ " I = )
s \\\\a sJ a a Typi ° = 10 m
roner 57 \ 0 @ ypical Performance Data at 25°C ) o
.a,:f'L,, uu E Tl; 10
e L s «| ol FREQUENCY INSERTION LOSS RETURN LOSS @ 20 @
W“JJ oS (WHz) @) @) S = 20 —
" Low Pass Port High Pass Port Common Port Low Pass Port High Pass Port £ 30 g
; ) ) inch 1.00 0.05 82.15 48.38 47.86 0.01 2 2
Outline Dimensions ('?7) 5.00 0.08 67.67 44.83 44.43 0.01 ] & 30
40.00 0.21 60.39 33.40 31.22 0.04 X 40 T \/
85.00 1.24 72.24 27.77 24.80 0.68
|.|81 1.18? .30‘; .19")1 .395 .59: .753 .95:' .07: .07'; 89.00 220 36.13 23.42 25.52 1.32
3000 3000 762 500 1000 1500 20.00 2500 180  2.00 89.50 2.49 32.61 20.47 20.48 1.52 50 40
91.00 4.26 21.51 13.82 10.74 286
1 sea 179 1221 1201 or0 001 280 176 grame 92.00 7.42 12.06 12.82 6.27 6.51 0 250 E 500 n7’|?_|o 1000 1250 0 250 500 750 1000 1250
282 1000 454 31.01 3101 201 231 711 452 38 93.00 13.76 592 16.55 325 19.52 requenc ¥4
95.00 26.94 3.01 15.60 1.46 13.76 q v ( ) Frequency (MHz)
96.00 34.49 245 16.53 1.16 14.84
) 96.50 38.73 224 17.34 1.06 15.77
Demo Board MCL P/N: TB-786+ 97.75 51.51 183 20.16 0.88 18.87
Suggested PCB Layout (PL-435) 98.00 54.54 1.77 20.83 0.85 19.61
100.00 58.26 1.39 28.35 0.69 26.39
102.00 62.58 1.16 39.66 0.59 30.56
120.00 56.29 0.53 28.34 0.34 26.26 DPB85102-75+ COMMON PORT
SUSCESTED MOUNTING CONFICURATION FOR 150.00 57.08 0.33 26.90 0.26 26.50 RETURN LOSS (Pin=0dBm)
”20DPQ1” PIN CODE 250.00 58.93 0.22 29.28 0.12 26.09 10
197 197 YR, 071 TP 500.00 57.61 0.25 19.89 0.02 19.52
1 :J [ BB B r 1000.00 55.35 0.32 20.86 0.13 21.99 -
i [l B = ™ B ﬁTm] 1220.00 52.81 0.31 24.85 0.29 34.21 )
. T 20
Functional Schematic @ / S~
o
|
—_— A LOWPASS 30 4
TRacE wiotH PORT E
T oL J 2
sﬁfiﬁ&ﬁgﬁ. . cgg:gN & 40
—_— m HIGH PASS
I' W PORT
NOTES: 50
- TRACE WIITH 1S SHOWN FOR ONKS02 WITH DIELECTRIC THICKNESS 0 250 500 750 1000 1250
o AT R e S B 1 Frequency (MHz)
DENOTES PCB COPPER LAYOUT WITH SMOBC =
(SOLDER MASK OVER BARE COPPER)
DENOTES COPPER LAND PATTERN FREE OF SOLDERMASK
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DOCSIS® 3.1

Surface Mount

Diplexer Performance Charts DPB204258-75+
750  DC to 1220 MHz (DC-204, 258-1220 MHz)

DPB204258-75+ LOW PASS PORT DPB204258-75+ HIGH PASS PORT
INSERTION LOSS (Pin=0dBm) INSERTION LOSS (Pin=0dBm)
Maximum Ratings Features : 0 0
Operating Temperature -40° to 85°C * Low insertion loss GASE STYLE: PA2062 & 20 \ & 20
Storage Temperature -55°C to 100°C * 75Q Impedance ' =l T
* Excellent return loss ~
RF Power Input 30dBm Max. « High rejection @ 40 @ 40
Permanent damage may occur if any of these limits are exceeded. o o
These ratings are not intended for continuous normal operation - -
c c
Pin Connection Applications -% 60 2 60
HIGH P;?SS chm_o S 7 * Cable TV systems (DOCSIS 3.1 stanard) 3 g
LOW PASS PORT ¢ Multiband radio systems £ 80 l c 80
9 £
COMMON PORT 18 Electrical Specifications at 25°C 100 100
GROUND 1-6,8,10-17,19,20 Parameter Port Frequency (MHz) Min. Typ. Max. Unit 0 250 500 750 1000 1250 0 250 500 750 1000 1250
. . Frequency (MHz Frequency (MHz
Outline Drawing Insertion Loss Low Pass DC-204 - 0.9 15 . q y ( ) Y ( )
PICK & PLACE SURFACE AREA High Pass 258-1220 - 0.8 1.5
sy TN Low Pass DC-204 18 22 -
Pass Band Return L High Pass 258-1220 17 22 - -
eturn Loss
DC-204 18 22 -
c
emmen 258-1220 17 22 - DPB204258-75+ LOW PASS PORT DPB204258-75+ HIGH PASS PORT
Stop Band Isolation rowPass 2081220 o % ) @B RETURN LOSS (Pin=0dBm) RETURN LOSS (Pin=0dBm)
High Pass DC-204 45 50 - 0 0
& 10 @ \\
3 3 10
Typical Performance Data at 25°C e 20 @
[7] o
FREQUENCY INSERTION LOSS RETURN LOSS 3 A~ , _:‘ 20
MH dB|
oo, o (rz) £ 30 \V) | E el _\
Low Pass Port High Pass Port Common Port Low Pass Port High Pass Port ‘q‘,’ & 30 /-\ /
) . ) inch 1 0.05 9113 50.42 29.61 0.01 2 40 4 \/
Outline Dimensions (‘7 5 0.07 81.39 46.61 47.07 0.01
100 0.27 68.22 28.06 27.70 0.12
R R . 5 . . . " S < 204 0.87 51.03 29.08 32.38 0.82 50 40
1181 1.181 .300 197 394 591 787 .984 Kial 079 215 1.30 31.20 2225 21.83 1.04
3000 3000 762 500 1000 1500 2000 2500 1.80 2.0 220 1.84 24.43 16.62 14.67 1.28 0 250 500 750 1000 1250 0 250 500 750 1000 1250
221 2.03 22,93 15.37 13.31 1.36
.n: .:«9“: .17'; 1.22: 1.22? .07';‘ .os? .za; .|7Lr; gva\:vn‘s 225 3.51 15.09 10.47 7.87 1.95 Frequency (MHZ) Frequency (MHZ)
282 1000 454 3101 81.01 201 281 711 452 38 228 6.31 8.98 7.98 4.34 3.14
230 9.46 6.10 7.53 2.78 4.52
234 17.85 3.13 9.1 1.39 8.11
Demo Board MCL P/N: TB-786+ 240 2650 Tes 1955 08 1002
Suggested PCB Layout (PL-435, 242 31.62 1.44 15.82 0.78 15.96
99 vout (PL-43%) 55 o oor Sees ou i DPB204258-75+ COMMON PORT
258 56.20 0.77 33.72 0.54 31.25 RETURN LOSS (Pin=0dBm)
SUGGESTED MOUNTING CONFIGURATION FOR 260 59.43 0.74 3s.18 053 30.46 0
99-01-1620 & 99-01-2002 CASE STYLE 300 74.38 0.45 27.98 0.42 28.66
720DP01” PIN CODE 500 53.15 0.26 30.92 0.14 27.45
197 197 TYP. —| [ort e 700 52.18 0.25 27.06 0.01 28.43 o \
ﬂ \{ BB B 1000 52.11 0.31 21.69 0.09 21.74 S 10
BN~ T TN 1220 51.52 0.31 26.68 0.26 27.11 - I
1033 Y.~ |— ! we | n
—c Exs . . g 20
1 : | Functional Schematic 3 j LT~
— — — v lOWPASS g 30 /\ /\
{Iii 3 PORT E / U \/
S ;z . comn 40
L,f\,ﬁ,,‘ﬁ;,,ﬁ,ﬁ‘k, | S M HIGH PASS 50
i B B B B " PORT
NOTES: ‘ : 0 250 500 750 1000 1250
1. TRACE WIDTH IS SHOWN FOR OAK—602 WITH DIELECTRIC THICKNESS Frequency (MHZ)
1"+.002". COPPER: 1/2 OZ. EACH SIDE.
FOR OTHER MATERIALS TRACE WIDTH MAY NEED TO BE MODIFIED.
2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE. l
DENOTES PCB COPPER LAYOUT WITH SMOBC _—
(SOLDER MASK OVER BARE COPPER)
DENOTES COPPER LAND PATTERN FREE OF SOLDERMASK
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DOCSIS’ 3.1

POWER
SPLITTERS/
COMBINERS

FEATURES
» 2, 3, 4 and 8-Way
» Insertion Loss as low as 0.7 dB

Mini-Circuits offers a diverse range of RF splitter/combiners for » High Isolation, up to 30 dB
DOCSIS 3.1 applications. Our selection includes models from » Low Phase and Amplitude
2 to 8 ways in-phase, as well as 2-way 180° hybrids. They come Unbalance (as low as 1°/0.1 dB)

in a variety of case styles including core and wire and printed
laminate, and all models provide low insertion loss, high isolation
and minimal phase and amplitude unbalance. » Top Hat® Feature on Core and Wire Models

» Power Handling up to 1W

s ¥
L r -
YA A "8

A
\ . 3 ! o Tt
e i — -
2\ 80 b + N .
AL ) - ‘ Ty o
B ’ £ L E
T P ——

(o Y IS A
g
| . !

ANI/IA.W BY LTS T

‘l_—‘
=2

AP, A
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DOCSIS® 3.1

Surface Mount

Power Splitter/Combiner ADP-2-122-75+

2-Way 0°  75Q 5 to 1250 MHz h‘

Outline Drawing

Demo Board MCL P/N: TB-243
= ~r - E MAX Suggested PCB Layout (PL-141)
Features e LI
* wideband, 5 to 1250 MHz CASE STYLE: CD636
* low insertion loss, 0.9 dB typ. #.020 PTH
* aqueous washable 7P 0%
* protected under U.S. Patent 6,133,525 PACKAGE
INDEX = J L ) Rer T Jr'|l Jl:l /DUTLINE
1 H : .128 b
Applications ’ 1oL e ‘ r
and Reel i
* DOCSIS® 3.1 Systems u@/\vanaatbr']%'glt’; ost e oo j 025 e
e cellular Reel Size  Devices/Reel a G‘l:epm 'D% : .—.;—r 050 TYP
* VHF/UHF 7 20, 50, 100, 200, 500 L]
* communication systems 13" 500, 1000 l l l Lled 1o b
* CATV [P, PIN 1 :A_Li: 1_ o) 1_ 4
H ifi 1 o .019 TRACE WIDTH
Electrical speCIflcatlonS at 25°C ) TvPl l lJ {52 NoTe eLom unsl?far?%ﬁoﬁ) PL.
Parameter Frequency (MHz) Min. Typ. Max. Unit Suggested Layout NOTES: 1. TRACE WIDTH IS SHOWN FOR ROGERS RO43508 WITH DIELECTRIC
Tolerance to be within £.002 THICKNESS .030” + .002”, COPPER: 1/2 OZ. EACH SIDE.
Frequency Range 5 1250 MHz FOR OTHER MATERIALS TRACE WIDTH MAY NEED TO BE MODIFIED.
2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE.
5-50 — 0.25 0.5 Outline Dimensions (Ir?'}‘r:r': == L()ENOTES PCB COPPER LAYOUT W\TH) SMOBC
. SOLDER MASK OVER BARE COPPER
Insertion Loss, above 3.0 dB 50-1000 - 0.75 12 a8 A B c D E F G [C77] DENOTES COPPER LAND PATTERN FREE OF SOLDER MASK
1000-1250 - 1.00 1.6 272 310 220 100 162 055 .100
5-50 17 20 —_ 3.91 7.87 5.59 2.54 4.11 1.40 2.54
Isolation 50-1000 18 22 - dB H J K L wt
1000-1250 17 19 _ 030 .026 .065 .300 grams
).76  0.66 165 7.62 0.25
5-50 — 0.5 1.0
Phase Unbalance 50-1000 —_ 15 3.5 Degree
1000-1250 — 2.0 4.0
5-50 - 0.1 02 Typical Performance Data
Amplitude Unbalance 50-1000 — 0.15 0.3 dB . .
Frequency Total Loss’ Amplitude Isolation Phase VSWR VSWR VSWR
1000-1250 — 0.2 0.4 (MHz) (dB) Unbalance (dB) Unbalance s 1
5-1000 — 1.15 1.30 (dB) (deg.)
VSWR (Port S) A S-1 S-2
1000-1250 — 1.25 1.35
_ 5 3.23 3.23 0.00 18.60 0.03 1.08 1.832 1.32
VSWR (Port 1 and Port 2) 5-1000 1.25 14 1 50 3.21 3.21 0.00 21.49 0.17 1.06 1.20 1.20
1000-1250 — 1.2 14 100 3.23 3.23 0.01 21.23 0.33 1.06 1.20 1.20
200 3.26 3.27 0.01 20.87 0.66 1.08 1.20 119
300 3.30 3.30 0.00 20.64 0.93 1.10 1.20 118
400 3.35 3.35 0.00 20.43 1.21 111 1.19 117
500 3.40 3.42 0.01 20.26 1.43 113 1.19 116
600 3.42 3.42 0.00 20.07 1.56 111 1.19 114
700 3.47 3.47 0.00 20.19 1.68 1.10 1.19 113
800 3.54 3.52 0.01 20.52 1.80 1.08 1.19 1.1
900 3.65 3.61 0.03 21.24 1.76 1.06 1.21 1.1
1000 3.71 3.66 0.05 22.22 1.84 1.04 1.22 1.1
. ) : : 1100 3.81 3.72 0.09 23.50 1.90 1.07 1.24 113
Maximum Ratings Pin Connections 1200 3.93 3.82 0.1 24.89 1.96 113 1.27 115
Parameter Ratings Foneion Pin Number 1300 4.10 3.97 0.13 26.28 1.92 119 1.29 117
Operating Temperature -40°C to 85°C SUM PORT 1 1. Total Loss = Insertion Loss + 3dB splitter loss.
Storage Temperature. -55°C to 100°C PORT 1 3 ADP-2-122-75+ ADP-2-122-75+ ADP-2-122-75+
Power Input (as a splitter) 0.5W max. PORT 2 4 TOTAL LOSS ISOLATION 14 VSWR
— 4.0 - I I I I
leemal tE:SSIPatlon {2y of these fimit " 3'125W e GROUND 6 [ —s1 (@B) —s2 (@) | N [ —#S-VSWR —#1-VSWR --#2-VSWR
ermanent aamage may occur It any ot ese limits are exceeded. P~ . F~
NOT USED 25 8 55 ' g, 134
(9] R z \
8 Zd g 22 = \
3 36 1.2 4
. / é @
g 1] I
. . O 34 N 20 — 11
Electrical Schematic = SN
32 =" 18 1.0
0 250 500 750 1000 1250 .
PORT 1 0 250 500 750 1000 1250 0 250 500 750 1000 1250
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)

PORT S

PORT 2

Additional Notes

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp
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DOCSIS® 3.1

ADP-2-10-75M+

2-Way 0° Power Splitters

750  5to 1200 MHz

Features

¢ wideband, 5 to 1200 MHz

* high isolation, 27 dB typ.

e aqueous washable

* protected under U.S. Patent 6,133,525

Sy

CASE STYLE: CD636

e Tape and Reel

CDP-2-122-75+

75Q 5to 1200 MHz

Features

* wideband, 5 to 1200 MHz

¢ low insertion loss, 0.8 dB typ.

 excellent matching return loss, 20 dB typ.
* aqueous washable

o

CASE STYLE: TT1491-2

. . . ilabl
Electrical Specifications at 25°C Ava e no extra cost Electrical Specifications at 25°C
- - - Reel Size Devices/Reel
Model No. Frequency Insertion Loss Isolation Phase Amplitude 7 20, 50, 100, 200, 500 Model No. Frequency Insertion Loss Isolation Phase Amplitude VSWR
Range Above 3 dB (dB) Unbalance Unbalance 13" 500, 1000 Range Above 3 dB (dB) Unbalance Unbalance (1)
(MHz) (dB) Typ. (Deg.) (dB) (MHz) (dB) Typ. (Deg.) (dB)
Typ. Max. Max. Tp. Max. Max. P%;:)-S Por_}_;p& 2
5- 50 0.2 26 1.0 0.1 . .
5-50 0.4 24 3.0 0.5 1.05 1.20
50 - 500 0.4 27 2.0 0.2
ADP-2-10-75M+ NEW! CDP-2-122-75+ 50 - 600 0.6 25 3.0 0.4 1.10 1.15
500 - 1000 0.7 29 4.0 0.3
600 - 1200 1.0 20 5.0 0.6 1.25 1.10
1000 - 1200 1.0 27 5.0 0.4
Maximum Ratings Pin Connections Electrical Schematic Maximum Ratings Pin Connections Electrical Schematic
Operating Temperature -40°C to 85°C SUM Port 1 PORT 1 Operating Temperature -40°C to 85°C SUM Port 6 RF-OUT-1 RF-OUT-2
Storage Temperature -55°C to 100°C Port 1 3 PoRT Storage Temperature -55°C to 100°C Port 1 3 EXTERNAL
Power Input (as a splitter) 1w Port 2 4 Power Input (as a splitter) 1w Port 2 4 !
Internal Dissipation 0.125 W Ground 6 PORT 2 Internal Dissipation 0.125 W Ground 1
Permanent damage may occur if any of these limits are exceeded. Externally connect together & isolate 2,5 Permanent damage may occur if any of these limits are exceeded. Not used 2,5
Ext. resistor 165Q 3,4
RF IN
ADP-2-20-75M+ 75Q 5 to 2000 MHz SYPS-2-282-75+ 75Q 5 to 2750 MHz
Features - = Features ‘Q
* wideband, 5 to 2000 MHz = * wideband, 5 to 2750 MHz
* low insertion loss, 0.5 dB typ. CASE STYLE: CD542 3 Iqw insertion loss, 0.8 dB typ. CASE STYLE: AH202-2
¢ aqueous washable « high isolation, 25 dB typ.
« protected under U.S. Patent 6,133,525
. Tape and Reel
Ava';atbrlwi eej(‘t)ra cost
Electrical Specifications at 25°C Reel Size  Devices/Reel Electrical Specifications at 25°C
7 20, 50, 100, 200, 500
Model No. Frequency Insertion Loss Isolation Phase Amplitude 13" 500, 1000 Model No. Frequency Insertion Loss Isolation Phase Amplitude
Range Above 3 dB (dB) Unbalance Unbalance Range Above 3 dB (dB) Unbalance Unbalance
(MHz) (dB) Typ. (Deg.) (dB) (MHz) (dB) Typ. (Deg.) (dB)
Typ. Max. Max. Typ. Max. Max.
5-50 0.4 16 1.0 0.15 5-50 0.5 20 2.0 0.2
ADP-2-20-75+ 50 - 1000 0.5 16 4.0 0.3 SYPS-2-282-75+ 50 - 1375 0.8 25 4.0 0.4
1000 - 2000 0.6 28 5.0 0.6 1375 - 2700 15 22 6.0 1.0
Maximum Ratings Pin Connections Electrical Schematic Maximum Ratings Pin Connections Electrical Schematic
Operating Temperature -40°C to 85°C SUM Port 1 PORT 1 Operating Temperature -40°C to 85°C SUM Port 8 PORT 1
p———o0
Storage Temperature -55°C to 100°C Port 1 3 PORT S Storage Temperature -55°C to 100°C Port 1 4 PORT
Power Input (as a splitter) 0.5W Port 2 4 Power Input (as a splitter) 0.5W Port 2 5
Internal Dissipation 0.25W Ground 6 PORT 2 Internal Dissipation 0.05W Ground 1,2,3,6,7 PORT 2
Permanent damage may occur if any of these limits are exceeded. Not used 2,5 Permanent damage may occur if any of these limits are exceeded.

availability, and complete model information.
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DOCSIS® 3.1

top hat®

Surface Mount W'

Power Splitter/Combiner CDP-2-122W-75+

2-Way 0°  75Q 1 to 1250 MHz

Outline Drawing

Demo Board MCL P/N: TB-565+
ri@%:%izgnt% S1 525(? é\/l(;—lsz o, ey c Suggested PCB Layout (PL-327)
« good isolation, 21 dB typ. CASE STYLE: TT1491-1 O 1 "CB Land Pattern [-060 030 TRACE WIDTH, 3 PL.
* aqueous washable T I I I s E%k"m o | [ (sEE NoE BELOW)
Applications v L 4‘ - : /zﬁchGEE
* DOCSIS® 3.1 Systems # _m

|
* cellular ]
. /UHF l»:UDE)E(LM»::::K\NG TOP-HAT/PICK & PLACE
VHF F ) (QRIENTATION) SURFACE/AR%A (10x. |Co) MIN

* communication systems sorrow view o " o e

—+ D TYP =
2 3

Suggested Layout,
Tolerance to be within +.002

Electrical Specifications at 25°C

Parameter Frequency (MHz) Min. Typ. Max. Unit
l=—=+.050 TYP
Frequency Range 1 1250 MHz
V77777] DENOTES METALLIZATION
1-10 —_ 0.4 0.9 DENOTES SOLDER RESIST NOTES: 1. TRACE WIDTH IS SHOWN FOR ROGERS RO4350B WITH DIELECTRIC
i 10-870 - 0.8 13 ToR OTHER WATERIALS, TRACE WIDTH Y NEED To BE MODIFIED
Insertion Loss Above 3.0 dB 870-1000 — 1.1 15 B 2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE. ’
l:l DENOTES PCB COPPER LAYOUT WITH SMOBC
1000-1250 — 1.5 1.9 (SOLDER MASK OVER BARE COPPER)
1-10 17 23.0 — [[Z7] DENOTES COPPER LAND PATTERN FREE OF SOLDER MASK
. 10-870 16 21.0 — F : . inch
Isolation 8701000 1 190 - dB Outline Dimensions (nch)
1000-1250 15 19.0 — A B C D E F G H J K wt.
1-10 — 2.0 5.0 .255 .310 .133 .100 .050 .055 .044 .090 .310 .050  grams
10-870 _ 15 4.0 6.48 7.87 3.38 254 1.27 1.40 1.12 2.29 7.87 1.27 0.35
Phase Unbalance Degree
870-1000 — 1.5 4.0
1000-1250 — 1.0 4.0
1-10 — 0.25 0.6
10-870 — 0.20 0.6 .
Amplitude Unbal dB
mplitude Unbalance 670-1000 _ 005 06 Typical Performance Data
1000-1250 — 0.30 07 Frequency Total Loss’ Amplitude Isolation Phase VSWR VSWR VSWR
1-10 — 1.16 1.35 (MHz) (dB) Unbalance (dB) Unbalance S 1 2
10-870 — 1.15 1.25 (dB) (deg.)
VSWR (Port S 1
(Port S) 870-1000 — 1.20 1.35 $-1 S-2
1000-1250 — 1.20 1.40 1 3.26 3.58 0.32 19.50 2.05 1.23 1.24 1.37
1-10 — 1.25 1.50 10 3.20 3.35 0.15 23.90 0.41 1.16 1.04 1.08
VSWR (Port 1.2 10870 - 15 190 . 100 R ol 23.40 02 15 1oi 1o
870-1000 - 1.25 1.40 150 3.28 3.44 017 23.11 0.33 115 1.04 1.06
1000-1250 — 1.30 1.60 200 3.29 3.46 017 22.81 0.41 115 1.05 1.06
L . . 250 3.32 3.49 0.17 22.49 0.49 114 1.06 1.05
1. Mainline loss includes theoretical power loss at coupled port. 300 3.34 3.51 017 2516 0.56 114 105 104
400 3.40 3.57 017 21.52 0.68 113 1.08 1.04
. . . . 550 3.50 3.67 0.18 20.51 0.81 113 1.11 1.06
Maximum Ratings Pin Connections 700 363 3.8 017 19.57 0.99 112 115 112
Parameter Ratings Function Pin Number 850 3.79 3.97 0.18 18.83 0.90 114 118 118
- 1000 3.96 416 0.19 18.56 0.52 1.16 1.23 1.26
Operating Temperature -40°C to 85°C SUM PORT 1 1100 4.09 4.29 0.20 18.77 0.15 117 1.27 1.31
Storage Temperature 55°C to 100°C PORT 1 3 1250 4.28 4.47 0.19 20.11 0.66 114 1.35 1.39
N 1. Total Loss = Insertion Loss + 3dB splitter loss.
Power Input (as a splitter) 1W max. PORT 2 4
Internal Dissipation 0.125W max.
Permanent dam:ge may occur if any of these limits are exceeded GROUND o CDP-2-122W-75+ CDP-2-122W-75+ CDP-2-122W-75+
) NOT USED 25 TOTAL LOSS ISOLATION VSWR
5.0 I I I 35 1.5 I I I I
—S1(dB) —S-2(dB) ‘ —#S-VSWR ~—#1-VSWR  ---#2-VSWR
= = 14
g 45 - g )
. - N -
Electrical Schematic 3 40 — 3 2 g1 =
S - ’/ 2 I [ =
235 =T 3 2 e >12 >
PORT 1 g =1 2 L~
O 15 -
F 3.0 1.1 —
PORT S 25 10 o=~ T —
“o 250 500 750 1000 1250 0 20 50 750 1000 1290 0 250 500 750 1000 1250
PORT 2 FREQUENGY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)

Additional Notes

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp
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DOCSIS® 3.1

top hat®

Surface Mount I

Power Splitter/Combiner TCP-2-122-75X+

2-Way 0°  75Q 5 to 1250 MHz

Outline Drawing
MODEL MARKING (ORIENTATION) Demo Board MCL P/N: TB-124
C MAX —~ =D TP Suggested PCB Layout (PL-002)
Features T - 49 041
* low insertion, 0.8 dB typ. g B TYP 2 X 9.020 PTH, )
* excellent amplitude unbalance, 0.3 dB typ. A FOR GROUND _\
« very good phase unbalance, 1.0 deg. typ. CASE STYLE: DB1627 032 o
» external resistor & capacitor required s s . 033
¢ aqueous washable / G TYPJ L COMPONENT J L _0‘5_4 -: |~ ‘rz PL.
« leads for excellent solderabilit i Tape and Ree AREA | ead #1 identifier shall b located Z
e o y m@ Avall;br’:") ex‘:ra cost TOP=HAT/PICK & PLACE i the cross natehed ares shown o] =3
Reel Size Devices/Reel (.10x.10) MIN : 1 RII
Applications 7 20, 50, 100, 200, 500 Total thickness: .013 inches MAX. PCB Land Pattern =)
* DOCSIS® 3.1 Systems 13 1000, 2000 o o i 1
« VHF/UHF \
PIN 6
* CATV é é é .022 TRACE WIDTH, PACKASE
e cellular -k Ty (SEE NOTE BELOW)
Electrical Specifications at 25°C W Tve
N - 1 2 RESISTOR R1: 150 Ohm, 0805 SIZE
Parameter Frequency (MHz) Min. Typ. Max. Unit i CAPACITOR C1: 1.5 pF, 0805 SIZE
Suggested Layout, NOTES: 1. TRACE WIDTH IS SHOWN FOR ROGERS RO4350B WITH DIELECTRIC
Frequency Range 5 1250 MHz ol e i .00 THICKNESS 0.030” * 0.002”; COPPER: 1 OZ. EACH SIDE.
5-50 — 05 07 - ;gRBgTuggl gé;ERIALS TRACE WIDTH MAY NEED
: _ Outline Dimensions (inch 2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE.
Insertion Loss Above 3.0 dB 50-1000 — 0.8 1.3 dB (mm DENOTES PCB COPPER LAYOUT WITH SMOBC (SOLDER
1000-1250 _ 10 19 A B c D E F == MASK OVER BARE COPPER)
: : 160 150 160 050 040  .025 [] DENOTES COPPER LAND PATTERN FREE OF SOLDER MASK
5-1000 19 25 — 4.06 3.81 4.06 127 1.02 0.64
Isolation dB G H J K wt
1000-1250 17 23 — 028 065 190  .030 grams
5-1000 10 3 0.71 1.65 4.83 0.76 0.15
Phase Unbalance - : Degree
1000-1250 _ 20 5
Amplitude Unbal 5-1000 - 03 06 o5 Typical Performance Data
mplitude Unbalance
1000-1250 — 0.5 0.8 Frequency Total Loss! Amplitude Isolation Phase VSWR VSWR VSWR
5-1000 13 16 (MHz) (dB) Unbalance (dB) Unbalance S 1 2
VSWR (Port S) - : ' 3 (dB) (deg.)
1000-1250 _ 16 1.9 s-1 S-2
5-1000 — 13 1.8 5 3.39 3.15 0.24 25.09 1.29 1.04 1.27 119
VSWR (Port 1-2) 1000-1250 6 19 1 50 3.36 318 0.19 29.10 0.06 1.01 119 114
- — . : 100 3.38 3.20 0.18 28.95 0.10 1.04 118 114
1. Mainline loss includes theoretical power loss at coupled port. 150 3.40 3.22 0.17 28.84 0.21 1.06 118 115
250 3.42 3.26 0.16 28.59 0.39 1.10 118 117
350 3.43 3.31 0.12 28.33 0.53 114 118 1.21
450 3.45 3.36 0.09 27.89 0.64 117 119 1.24
600 3.48 3.46 0.02 26.81 0.72 1.20 1.21 1.29
. . : . 700 3.49 3.53 0.04 26.06 0.67 1.21 1.24 1.33
Maximum Ratings Pin Connections 800 3.52 3.62 0.10 25.45 0.51 1.21 1.27 1.36
F- O By 0w @ oo1e o
Operating Temperature -40°C to 85°C SUM PORT 6 1100 3.68 4.00 0.32 25.39 0.90 1.28 1.39 1.49
| moosRoamosEo Ewo gmo moom
Power Input (as a splitter) 0.5W max. PORT 2 4 1. Total Loss = Insertion Loss + 3dB splitter loss.
Permanent damage may occur if any of these limits are exceeded. GROUND 1
TCP-2-122-75X+ TCP-2-122-75X+ TCP-2-122-75X+
CONNECT 2,5 TOTAL LOSS ISOLATION VSWR
EXT. RESISTOR 150 3,4 46 ‘ ‘ 40 18 I I i i
—S1(dB) —S2(dB) —HS-VSWR — #1-VSWR ---#2-VSWR ‘
EXT. CAPACITOR 1.5pF 20R5TO GND —~ &
B2 o s 3
Y R z
o}
S as i £ 0
- - - ] I
Electrical Schematic g 9 S g —~—_|
= =
=+ ’740 PORT 1 .=
E 30 2 0 250 500 750 1000 1250
1 2 3
0 250 500 750 1000 1250 0 250 500 750 1000 1250
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
150 Ohm
6 5 4
l %1 .5pF \;—O PORT 2
PORT S = Additional Notes

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit’s applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp
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DOCSIS® 3.1

Power Splitters/Combiners

2-Way 180° 75Q 5101250 MHz SBTCJ-122-75X+ 4-Way O 750 10 to 1500 MHz SCA-4-15-75+

—
Features Features ‘ "
* wideband, 5 to 1250 MHz

* wideband, 10 to 1500 MHz
* low insertion loss, 1.5 dB typ.

P- CASE STYLE: DB1627 * high isolation, 25 dB typ. CASE STYLE: DZ94
* leads for excellent solderability » excellent amplitude unbalance, 0.3 dB typ. SES 943
* low cost

Electrical Specifications at 25°C

- g . . Tape and Reel
Electrical Specifications at 25°C Ry Avallable Tabe Tt
A - I Reel Si Devices/Reel
Model No. Frequency Insertion Loss Isolation Phase Amplitude VSWR Model No. Frequency Insertion Loss Isolation Phase Amplitude ee7" = 28,‘"5"& 510;?200, 500
Range Above 3 dB (dB) Unbalance Unbalance (:1) Range Above 6 dB (dB) Unbalance Unbalance 13” 500, 1000
(MH2) (0B) Vp. (Deg) (dB) Pt Portd &2 (MHz) (0B) Vp. (Deg) (dB)
Typ. Max. Max. Typ. Typ. Typ. Max. Max.
5-50 11 29 3.0 06 127 123 10-40 05 19 8 08
NEW! SBTCJ-122.75+ 50 - 1000 15 28 9.0 0.9 1.25 1.28 SCA-4-15-75+ 40-900 12 25 ° 0.8
1000 - 1250 2.1 20 12,0 17 125 168 900 - 1200 14 19 12 10
. . 1200 - 1500 2.0 18 16 1.1
Electrical Schematic
Maximum Ratings SPin C?nnections . o ] . Maximum Ratings Pin Connections Electrical Schematic
3 0 o m r R2 .
Operating Temperature -40°C to 85°C P:rt 1‘?(1)800) 1 oo 438 onm Operating Temperature -40°C to 85°C SUM Port 3 PORT 1
Storage Temperature -55°C to 100°C Port 2 (0°) 3 s s Storage Temperature -55°C to 100°C Port 1 6 PORT PORT 2
Power Input (as a splitter) 1.0W ‘g;;’_“iggum <ores 36hH . = < Power Input (as a splitter) 0.5W Port 2 7 PORT 3
Permanent damage may occur if any of these limits are exceeded. Ext. capacitor 0.8pF 3to gnd J_L . s o st 2 Internal Dissipation 0.375 W Port 3 9 PORT 4
EX:- capacito:; 3416PF 5to g”g = 3 oH Permanent damage may occur if any of these limits are exceeded. Port 4 10
xt. resistor 30.1Q 5togn $h e
Ext. resistor series 4.99Q 1 ; Ground 1,2,4,5,8
Ground or not used 2
3-Way 0° 8-Way O’
‘ ) 4 75Q 510 1200 MHz SYPS-3-12W-75+ ay 75Q 5to 1250 MHz SCPA-8-122-75+

Features Q Features i 3 'n

b
« wideband, 5 to 1200 MHz « wideband, 5 to 1250 MHz e W
* low insertion loss, 0.7 dB typ.

CASE STYLE: AH202 * good isolation, 25 dB typ.
* good isolation, 25 dB typ.

CASE STYLE: HU1371
* aqueous washable
 wide frequency band, 5 to 1200 MHz, useable 5 to 1300 MHz * shielded metal case
* low amplitude unbalance, 0.2 dB typ.
¢ low phase unbalance, 2.0 deg. typ.

Electrical Specifications at 25°C Electrical Specifications at 25°C

Model No. Frequency Insertion Loss Isolation Phase Amplitude VSWR Model No. Frequency Insertion Loss Isolation Phase Amplitude VSWR
Range Above 4.8 dB (dB) Unbalance Unbalance (:1) Range Above 9 dB (dB) Unbalance Unbalance (:1)
(MHz) (dB) Typ. (Deg.) (dB) (MHz) (dB) Typ. (Deg.) (dB)
Typ. Max. Max. Port-S Port1 &2 Typ. Max. Max. Port-S Port1-8
Typ. Typ. Typ. Typ.
5-20 0.6 26 - - 1.0 1.3 5-50 0.9 30 8.0 0.3 1.4 1.3
SYPS-3-12W-75+ 20 - 860 0.7 25 3.0 0.1 1.2 1.2 50 - 500 1.6 20 9.0 0.8 1.3 1.2
NEW! SCPA-8-122-75+
860 - 1200 1.2 20 5.0 0.8 1.25 1.25 500 - 1000 2.6 20 10.0 2.0 1.5 1.4
1000 - 1250 4.0 18 18.0 2.8 1.9 1.6
Maximum Ratings Pin Connections Electrical Schematic Maximum Ratings Pin Connections Electrical Schematic
Operating Temperature -40°C to 85°C SUM Port 8 PORT 1 Operating Temperature -40°C to 85°C SUM Port 1 PORT 1
Storage Temperature -55°C to 100°C Port 1 1 Storage Temperature -55°C to 100°C Port 1 8 PORT 2
PORT S PORT 2 - Port 2 4 PORT S
Power Input (as a splitter) 1w Port 2 4 o ——o° Power Input (as a splitter) 1w Port 3 5 H
Internal Dissipation 0.15W Port 3 5 PORT 3 Internal Dissipation 0.875 W Port 4 6 PORT N
Permanent damage may occur if any of these limits are exceeded. Ground 2,3,6,7 Permanent damage may occur if any of these limits are exceeded. Eg :: 2 7 g
Port 7 11
Port 8 12
Ground 2,7,8,13,14

rcuits.com for pricing, availability, and complete model information.
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DOCSIS® 3.1

Surface Mount

Power Splitter/Combiner

4-Way 0°  75Q 5 to 1250 MHz

SCP-4-122-75+

> e
Features - b
* wideband, 5 to 1250 MHz CASE STYLE: YY161
* high isolation,25 dB typ

Demo Board MCL P/N: TB-184

Outline Drawin
9 Suggested PCB Layout (PL-175)

 excellent amplitude unbalance, 0.4 dB typ. [ o ’ 450 TRAGE WD, 5 PL
T T T T o | [ose P~ r (SEE BELOW) '
B MAX K MA | 2 PL.‘\ [
. . DEX—| .035 1 il
Applications N> g 1] W P Trfiﬂl ,:Jgr_ o,
* DOCSIS® 3.1 Systems vyry J o || J LJLF — ! EELilEE Lo
e cellular ¢ wax e £ e ox ose Tl L g
! | .
° CAT\./ . PCB Land Pattern 060 : = f ,oﬂs Lzﬁlﬁ
* receivers/transmitters Y T e = 651
2l g PIN 1! |__pACKAGE
T% % % %ﬂw 035§ el e el e e e 0 AL
Electrical Specifications at 25°C Ty s g BE
ectrica ecifications a % %
P Lang I T )

q n e
Parameter Frequency (MHZ) Min. Typ. Max. Unit Lil NOTE: 1. TRACE WIDTH IS SHOWN FOR FR4 WITH DIELECTRIC
Suggested Layout, FOR OTHER MATERIALS RAGE WIDTH WAY NEED T0 BE MODIFIED
Frequency Range 5 1250 MHz Tolerance to be within +.002 2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE. '
5-100 - 0.6 1.0 DENOTES PCB COPPER LAYOUT
Insertion Loss, above 6.0 dB 100-1000 — 1.1 1.9 dB [77"] DENOTES COPPER LAND PATTERN FREE OF SOLDER MASK
1000-1250 - 2.0 29 Outline Dimensions (inch
Isolati 5-1000 16 25 — B
solation A B (¢} D E F G
1000-1250 14 18 _ 075 038 028 0.01 0.05 0.02 0.2
5-100 — 1.0 3.0 1905 965 7.1 025 127 051 508
Phase Unbalance 100-1000 - 6.0 12.0 Degree H J K M N p wt
1000-1250 — 9.0 16.0 0.075 06 045 047 0.1 0.15 grams
191 1524 1143 1194 254 381 1.60
i 5-1000 — 0.5 0.9
Amplitude Unbalance dB
1000-1250 — 0.9 1.5
5-1000 1.32 1.22 — . ;
VSWR (Port S) 1000-1250 149 128 _ a Typical Performance Data
VSWR (Port 1 - 4) 5-1000 157 1.28 - p Freq. Total Loss' Amp. Isolation Phase VSWR VSWR VSWR VSWR VSWR
1000-1250 232 157 _ ' (MHz2) (dB) Unbal. (dB) Unbal. S 1 2 3 4
s1 s2 s3 sS4 (dB) 12 23 34 (deg.)
5 6.51 652 6.51 6.51 0.01 23.35 41.04 25.49 0.04 1.12 1.33 1.33 1.29 1.29
30 6.53 6.52 6.52 6.52 0.01 2456 41.58 25.80 0.21 1.1 1.28 1.28 1.27 1.26
60 6.55 6.55 6.55 6.55 0.00 2480 39.92 2594 0.43 1.12 1.28 1.29 1.27 1.27
100 6.57 6.57 656 6.57 0.01 25.14 38.55 26.26 0.69 113 1.28 1.29 1.27 1.27
220 6.60 6.62 6.61 6.61 0.02 26.46 35.72 27.61 1.54 1.18 1.28 1.29 1.27 1.27
350 6.63 6.69 6.67 6.67 0.06 28.67 31.99 30.18 2.29 1.22 1.28 1.29 1.26 1.28
450 6.70 6.77 6.72 6.72 0.07 30.72 29.37 32.35 2.87 1.23 1.28 1.29 1.25 1.28
570 6.80 6.90 6.83 6.83 0.10 32.89 26.67 31.97 3.65 1.22 1.27 1.28 1.25 1.29
670 6.84 697 6.88 6.86 0.13 32.39 24.74 29.56 4.45 1.20 1.26 1.28 1.25 1.29
770 6.90 7.08 698 6.95 0.19 31.27 23.33 27.62 5.21 1.18 1.26 1.30 1.26 1.30
890 6.98 724 715 7.09 0.26 29.53 22.08 26.12 6.22 1.16 1.28 1.33 1.30 1.34
H H i H 960 7.02 734 726 719 0.31 28.23 21.60 25.34 6.90 1.16 1.31 1.36 1.34 1.39
MaXImum Ratlngs Pln ConnectIOI:IS . 1050 710 749 748 7.37 0.40 26.00 21.27 23.61 7.81 1.16 1.37 1.42 1.43 1.48
Parameter Ratings Function Pin Number 1120 720 766 774 759 0.54 23.64 21.31 21.29 8.47 117 1.44 1.50 1.63 1.59
Operating Temperature -40°C to 85°C SUM PORT 3 1250 771 831 863 839 0.92 18.38 22.30 16.15 9.57 1.32 1.64 1.68 1.80 1.85
Storage Temperature -55°C to 100°C PORT 1 2 1. Total Loss = Insertion Loss + 6dB splitter loss.
Power Input (as a splitter) 1W max. PORT 2 4
Internal Dissipation 0.375W max. PORT 3 6 SCP-4-122-75+ SCP-4-122-75+ SCP-4-122-75+
- — TOTAL LOSS ISOLATION VSWR
Permanent damage may occur if any of these limits are exceeded. PORT 4 8 10 5 ‘ ‘ ‘ 20
I I I I
GND 1,57 —S1 =83 ‘ —12 23 —34 ‘ J —H#SVSWR  —#1-VSWR  ---#3-VSWR L
9 =40 I 1.8 1
— o Y
Q . z | Tl
s z S — « 16
Electrical Schematic > - = === S \\ 214 .
2 = 2 20 A NG [ L. g
g7 — @ PR
PORT 1 e 21— —
PORT 2 6 0 1.0
PORT S ot 3 5 254 503 752 1001 1250 5 254 503 752 1001 1250 5 254 503 752 1001 1250
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
PORT 4
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DOCSIS® 3.1

HIGH-POWER REFLECTIVE FEATURES
» Fast switching, 1.9 ys
MMIC SWITCHES
» High Isolation, up to 42 dB
For highly reliable signal routing in CATV and broadband systems, .
Mini-Circuits offers a series of 756Q MMIC switches made using > High IP3, up to +56 dBm
Silicon-on-Insulator process technology with built-in CMOS » High Power Handling, up to 3W
drivers. Available in SPDT, SP3T, SP4T, SP5T and SP6T
designs, they provide extremely fast switching, low insertion

loss, high isolation, and high IP3 in tiny packages with very
low current consumption.

» Low Current Consumption,
as low as 37 pA

» Tiny Size, 2x2mm

- - - - ®
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DOCSIS® 3.1

SPDT RF Switch

75 5-3000 MHz

SPDT RF Switch

JSW2-33DR-75+

Reflective RF Switch with internal driver.
Single Supply Voltage, +2.3V to +4.8V, High Power 3W

Product Features

* High Isolation, 42 dB typ. at 1 GHz

¢ Low insertion loss, 0.38 dB typ. at 1 GHz
* High IP3, 56 dBm typ. at 1 GHz

* Low current consumption, 37 pA typ.

* High Power, P0.1dB 3W

CASE STYLE: MT1818

Typical Applications
* CATV systems

* SATCOM system

* Automated Test Stations

General Description

JSW2-33DR-75+ is a high power (35 dBm) reflective SPDT switch with integral CMOS driver, operates with
single positive supply voltage while consuming, 37uA typical. JSW is a reflective short on output port in
OFF state. It has been designed for very wideband operation of 5-3000 MHz. It is packaged in a tiny 2mm
x 2mm x 0.55mm package and is rated MSL1 and class 1B for ESD (HBM)

Simplified Schematic and Pad Description

RF COMMON
T GND  RF1 GND

puT RF
Section

RF10— ~O————ORF2
o

GND {97] vop

[
| } RFCOM (8 | Enable
! |

Lo 4 GND

(L l l GND RF2 GND
Control VDD

{ 7: Control

RF Electrical Speci ications", 5 -3000 MHz, T,,;=25°C, V,,= +2.3 to 4.8V

Enable
Function Pad Description
Number

RF COM 2 RF Common/ SUM Port, (see Fig. 2)
RF1 11 RF Out #1/In Port #1, (see Fig. 2)
RF2 5 RF Out #1/In Port #2, (see Fig. 2)

Control 7 CMOS Control IN
VDD 9 Supply Voltage

Enable 8 Shutdown mode enabled by connecting to logic low

GND 1,3,4,6,10,12 Ground

- - - - ®
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Parameter Condition (MHz) Min. Typ. Max. Units
Frequency Range 5 3000 MHz
5 to 1000 0.38 0.48
Insertion Loss® 1000 to 1500 0.48 0.58 .
(ON STATE) 1500 to 2000 0.54 0.64
2000 to 3000 0.53 0.64
5to 1000 40 42
1000 to 1500 35 38
Isolation between Common port and RF1/RF2 Ports dB
1500 to 2000 32 35
2000 to 3000 28 31
5 to 1000 40 45
1000 to 1500 35 41
Isolation between RF1 and RF2 ports® dB
1500 to 2000 32 37
2000 to 3000 28 32
5to 1000 19
1000 to 1500 16
Return Loss (ON STATE), all ports dB
1500 to 2000 16
2000 to 3000 17
5 to 1000 56
1000 to 1500 62
Input IP3 (Vpp=3V) dBm
1500 to 2000 63
2000 to 3000 63
0.1dB Input Compression® 5 to 3000 35.0 dBm
DC Operating Electrical Specifications
Parameter Min. Typ. Max. Units
VDD, Supply Voltage 23 4.8 \Y
Supply Current 37 A
Control Enable Voltage Low 0 0.4 \Y
Control Enable Voltage High 1.65 VDD \
Control Current 1 HA
Shutdown mode - Supply Current 7 HA
Notes:
1. Tested on Mini-Circuit’s test board TB-723-N+ (see Characterization Test Circuit, Fig.1).
2. Insertion loss values include test board loss.
3. Enable voltage “HI”, either RF1 or RF2 are ON.
4. Do not exceed RF input power as shown in Absolute Maximum Rating table.
Switching Specifications
Parameter Min. Typ. Max. Units
) ) 0.5 (Rise Time)
O, 1O, — J—
Rise/Fall Time (10 to 90% or 90 to 10% RF) 0.7 (Fall Time) uSec
- ) 1.9 (ON Time)
O, () J— E—
Switching Time, 50% CTRL to 90/10% RF 1.1 (OFF Time) pSec
Video Feedthrough, (control 0 to 1.65V, freq.=10 KHz) - 3.0 - mVep

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com
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DOCSIS® 3.1

SPDT RF Switch

75Q 5-3000 MHz

SPDT RF Switch

JSW2-33HDR-75+

Reflective RF Switch with internal driver.
Single Supply Voltage, +2.3V to +4.8V, High Power 3W

Product Features

* High IP3, +70 dBm typ. at 150 MHz

¢ High Power, P0.1dB 3W

* High Isolation, 42 dB typ. at 1 GHz

* Low insertion loss, 0.38 dB typ. at 1 GHz
e Low current consumption, 37 pA typ.

& &

CASE STYLE: MT1818

Typical Applications
* CATV systems

* SATCOM system

¢ Automated Test Stations

General Description

JSW2-33HDR-75+ is a high power (35 dBm) reflective SPDT switch with integral CMOS driver, operates
with single positive supply voltage while consuming, 37uA typical. JSW is a reflective short on output port in
OFF state. It has been designed for very wideband operation of 5-3000 MHz. It is packaged in a tiny 2mm
x 2mm x 0.55mm package and is rated MSL1 and class 1B for ESD (HBM)

Simplified Schematic and Pad Description

RF COMMON
T GND RF1  GND
ouT RF ® i i i
Section X N (> -/ )

GND 9 | vop

RF10— —O————ORF2
o

RFCOM B | Enable

‘ [
‘ \
‘ [
[ — oD [ 3

i l i GND RF2 GND
Control VDD

Enable

Control

RF Electrical Speci ications®, 5 - 3000 MHz, T,,z=25°C, V.= +2.3 to 4.8V

Function Pad Description
Number

RF COM 2 RF Common/ SUM Port, (see Fig. 2)
RF1 11 RF Out #1/In Port #1, (see Fig. 2)
RF2 5 RF Out #1/In Port #2, (see Fig. 2)

Control 7 CMOS Control IN
VDD 9 Supply Voltage

Enable 8 Shutdown mode enabled by connecting to logic low
GND 1,3,4,6,10,12 Ground

- - - - ®
68 mMInI-CII'CI.IItS IS0 9001 ISO 14001 AS 9100

Parameter Condition (MHz) Min. Typ. Max. Units
Frequency Range 5 3000 MHz
5 to 1000 0.38 0.48
Insertion Loss® 1000 to 1500 0.48 0.58 @B
(ON STATE) 1500 to 2000 0.54 0.64
2000 to 3000 0.53 0.64
150 +70
Input IP3 (Vp=3V) dBm
1800 +70
0.1dB Input Compression® 20 to 3000 35.0 dBm
5to 1000 40 42
1000 to 1500 35 38
Isolation between Common port and RF1/RF2 Ports dB
1500 to 2000 32 35
2000 to 3000 28 31
5 to 1000 40 45
1000 to 1500 35 41
Isolation between RF1 and RF2 ports® dB
1500 to 2000 32 37
2000 to 3000 28 32
5 to 1000 19
1000 to 1500 16
Return Loss (ON STATE), all ports dB
1500 to 2000 16
2000 to 3000 17
DC Operating Electrical Specifications
Parameter Min. Typ. Max. Units
VDD, Supply Voltage 2.3 4.8 \Y
Supply Current 37 pA
Control Enable Voltage Low 0 0.4 \
Control Enable Voltage High 1.65 VDD \
Control Current 1 HA
Shutdown mode - Supply Current 7 HA
Notes:
1. Tested on Mini-Circuit’s test board TB-723-N+ (see Characterization Test Circuit, Fig.1).
2. Insertion loss values include test board loss.
3. Enable voltage “HI", either RF1 or RF2 are ON.
4. Do not exceed RF input power as shown in Absolute Maximum Rating table.
Switching Specifications
Parameter Min. Typ. Max. Units
. ) 0.5 (Rise Time)
10, 19, J— —_—
Rise/Fall Time (10 to 90% or 90 to 10% RF) 0.7 (Fall Time) pSec
itchi i o, o, . 1.9 (ON Time) o
Switching Time, 50% CTRL to 90/10% RF 1.1 (OFF Time) uSec
Video Feedthrough, (control 0 to 1.65V, freq.=10 KHz) — 3.0 — mVep
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DOCSIS® 3.1

SP3T RF Switch

75Q 5-2000 MHz

SP3T RF Switch

JSW3-23DR-75+

Reflective RF Switch with internal driver.
Single Supply Voltage, +2.5V to +4.8V

Product Features

* High Isolation, 38 dB typ. at 1 GHz

¢ Low insertion loss, 0.7 dB typ. at 1 GHz
* High IP3, 59 dBm typ. at 1 GHz

e Low current consumption, 40 pA typ. CASE STYLE: MT1817

Typical Applications
* CATV systems

* SATCOM system

* Automated Test Stations
* Telecom systems

General Description

JSW3-23DR-75+ is a reflective SPDT switch with integral driver, operates with single positive supply volt-
age while consuming, 40 pA typical. It has been designed for very wideband operation of 5-2000 MHz. It is
packaged in a tiny 14-lead 2mm x 2mm x 0.55mm package and is rated MSL1 and class 1B ESD.

Simplified Schematic and Pad Description

Not Used
RF COM
Not Used

—O RF1
Ground
O——ORR2

RF COM O—| | ores Ground oo Ground
© oddle

RF1 RF2

Voo Lﬁj Not Used
I £ % 3
Function N:;ger Description Function Nlrne:ger Description

RF COM 13 RF Common/ SUM Port Control #1 7 Control IN #1

RF1 3 RF Out #1/In Port #1 Control #2 6 Control IN #2

RF2 9 RF Out #2/In Port #2 Control #3 5 Control IN #3

GND 2 Ground VDD 4 Supply Voltage

GND 10 Ground GND Paddle Ground

RF3 1 RF Out #5/In Port #5 Not Used 8,12,14 No Connection

GND 11 Ground
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RF Electrical Speci ications", 5 -2000 MHz, T,,;=25°C, V= +2.5 to 4.8V

Parameter Condition (MHz) Min. Typ. Max. Units
Frequency Range 5 2000 MHz
5 to 1000 — 0.7 0.9
Insertion Loss®
(ON STATE) 1000 to 1500 — 0.8 1.0 dB
1500 to 2000 — 1.1 1.3
5 to 1000 35 38 —
Isolation between Common Port and
RF1 to RF3 Ports @ 1000 to 1500 29 32 — dB
1500 to 2000 22 25 —
5 to 1000 — 15 —
Return Loss (ON STATE) o o
RF-COM, RF1 to RF3 Ports 1000 to 1500 14 dB
1500 to 2000 — 10 —
Input IP3 Vpp=2.5 to 4.8V 5 to 500 — 55 —
dBm
Vpp=3.0V 1000 to 2000 — 59 —
0.1dB Input Compression® 5 to 2000 — 35 — dBm
DC Electrical Specifications
Parameter Min. Typ. Max. Units
VDD, Supply Voltage 25 3.0 4.8 \'
Supply Current (V,, = 3V) 40 pA
Control Voltage Low 0 0.4 \Y
Control Voltage High 1.35 1.8 2.7Npp \
Control Current 0.5 1.0 pA
Shutdown Current at V,, = 3V 5 uA
Notes:
1. As measured in Mini-Circuit's test board TB-722-3-F+ (see Characterization Test Circuit, Fig.1).
2. Insertion loss values are de-embedded from test board loss.
3. Isolations for other port combinations, see Tables 1 & 2
4. Do not exceed RF input power as shown in Absolute Maximum Rating table.
Switching Specifications
Parameter Min. Typ. Max. Units
. X 0.42 (Rise Time)
0, O, — —
Rise/Fall Time (10 to 90% or 90 to 10% RF) 0.84 (Fall Time) pSec
T ’ 1.9 (ON Time)
0, O, J— J—
Switching Time, 50% CTRL to 90/10% RF (ON/OFF) 1.4 (OFF Time) puSec
Video Feedthrough, (control 0 to 1.8V, freq.=10 KHz, V_ =3V) —_ 4.0 —_ mVe,
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DOCSIS® 3.1

SPAT RF Switch

75Q 5-2000 MHz

SPAT RF Switch

JSW4-23DR-75+

Reflective RF Switch with internal driver.
Single Supply Voltage, +2.5V to +4.8V, High Power 3W

Product Features

* High Isolation, 38 dB typ. at 1 GHz

¢ Low insertion loss, 0.7 dB typ. at 1 GHz
* High IP3, 59 dBm typ. at 1 GHz

¢ Low current consumption, 40 pA typ.

¢ High Power, P0.1dB 3W

CASE STYLE: MT1817

Typical Applications
* CATV systems

¢ SATCOM system

* Automated Test Stations
* Telecom systems

General Description

JSW4-23DR-75+ is a high power 3W reflective SP4T switch with integral driver, operates with single posi-
tive supply voltage while consuming, 40 uA typical. It has been designed for very wideband operation of
5-2000 MHz. It is packaged in a tiny 14-lead 2mm x 2mm x 0.55mm package and is rated MSL1 and class
1B ESD.

Simplified Schematic and Pad Description

o o
3 2
a2 3
£ £
5
2

RF COM

—ORF1

RF Electrical Speci ications™, 5 -2000 MHz, T,,;=25°C, V.= +2.5 to 4.8V

DuUT
| o g2 RS |[7] [1| Rr4
ORS Ground fiol | Ground
RF COM O— | o rea bacdle o
RFY RF2
Voo Not Used
I 2 3 3
- Pad i . Pad Lo
Function Description Function Description
Number P Number P
RF COM 13 RF Common/ SUM Port Control #1 7 Control IN #1
RF1 3 RF Out #1/In Port #1 Control #2 6 Control IN #2
RF2 9 RF Out #2/In Port #2 Control #3 5 Control IN #3
GND 2 Ground VDD 4 Supply Voltage
GND 10 Ground GND Paddle Ground
RF3 1 RF Out #5/In Port #5 Not Used 8,12,14 No Connection
RF4 11 RF Out #6/In Port #6

- - - - ®
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Parameter Condition (MHz) Min. Typ. Max. Units
Frequency Range 5 2000 MHz
5 to 1000 — 0.7 0.9
Insertion Loss®
(ON STATE) 1000 to 1500 — 0.8 1.0 dB
1500 to 2000 — 1.1 1.3
5 to 1000 35 38 —_
Isolation between Common Port and
RF1 to RF4 Ports © 1000 to 1500 29 32 — dB
1500 to 2000 22 25 —
5 to 1000 — 15 —
Return Loss (ON STATE) . .
RF-COM, RF1 to RF4 Ports 10000 1500 “ dB
1500 to 2000 — 10 —
Input IP3 Vpp=2.5 to 4.8V 5 to 500 — 55 —_
dBm
Vpp=3.0V 1000 to 2000 — 59 —
0.1dB Input Compression® 5 to 2000 — 35 — dBm
DC Electrical Specifications
Parameter Min. Typ. Max. Units
VDD, Supply Voltage 2.5 3.0 4.8 \'
Supply Current (V, = 3V) 40 pA
Control Voltage Low 0 0.4 \Y
Control Voltage High 1.35 1.8 2.7Npp \Y
Control Current 0.5 1.0 pA
Shutdown Current at V, = 3V 5 pA
Notes:
1. As measured in Mini-Circuit’s test board TB-722-4-F+ (see Characterization Test Circuit, Fig.1).
2. Insertion loss values are de-embedded from test board loss.
3. Isolations for other port combinations, see Tables 1 & 2
4. Do not exceed RF input power as shown in Absolute Maximum Rating table.
Switching Specifications
Parameter Min. Typ. Max. Units
. ) o o _ 0.42 (Rise Time) _
Rise/Fall Time (10 to 90% or 90 to 10% RF) 0.84 (Fall Time) puSec
o ) 1.9 (ON Time)
10, 0, — —
Switching Time, 50% CTRL to 90/10% RF (ON/OFF) 1.4 (OFF Time) pSec
Video Feedthrough, (control 0 to 1.8V, freq.=10 KHz, V, =3V) — 4.0 — mVep
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DOCSIS® 3.1

SP5T RF SWItCh 75Q 5-2000 MHz SP5T RF Switch JSW5-23DR-75+

Reflective RF Switch with internal driver.
Single Supply Voltage, +2.5V to +4.8V, High Power 3W

RF Electrical Speci ications™, 5 -2000 MHz, T,,;=25°C, V= +2.5 to 4.8V

Parameter Condition (MHz) Min. Typ. Max. Units
Product Features Frequency Range 5 2000 MHz
* High Isolation, 38 dB typ. at 1 GHz 5 to 1000 — 0.7 0.9
* Low insertion loss, 0.7 dB typ. at 1 GHz Insertion Loss®
- ’ 1000 to 1500 — 0.8 1.0 dB
* High IP3, 59 dBm typ. at 1 GHz CASE STYLE: MT1817 (ON STATE)
* Low current consumption, 40 pA typ. ' 1500 to 2000 — 1.1 1.3
* High Power, P0.1dB 3W 510 1000 35 a8 .
. . . Isolation between Common Port and
Typical Applications RF1 to RF5 Ports @ 1000 to 1500 29 32 - dB
* CATV systems 1500 to 2000 22 25 —
* SATCOM system
 Automated Test Stations 5101000 - 15 -
¢ Telecom systems Return Loss (ON STATE) . .
4 RF-COM, RF1 to RF5 Ports 10000 1500 14 dB
General Description 1500 to 2000 — 10 -
JSW5-23DR-75+ is a high power 3W reflective SP5T switch with integral driver, operates with single posi- Input IP3 V2510 4.8Y 5 to 500 . 55 .
tive supply voltage while consuming, 40 pA typical. It has been designed for very wideband operation of T dBm
5-2000 MHz. It is packaged in a tiny 14-lead 2mm x 2mm x 0.55mm package and is rated MSL1 and class Vop=3.0V 1000 to 2000 — 59 —
1B ESD. 0.1dB Input Compression® 5 to 2000 — 35 — dBm
Simplified Schematic and Pad Description
puT —O RF1 - 1 .
o L om RS Grang DC Electrical Specifications
O——1ORFf3 71 . .
RF COM O—] e R e RF4 Parameter Min. Typ. Max. Units
O ORs LAIE (] w2 VDD, Supply Voltage 2.5 3.0 4.8 \
v |[4 [8]| Mot Used Supply Current (V, = 3V) 40 pA
! I 2 Control Voltage Low 0 0.4 \'
2 33z R Control Voltage High 1.35 1.8 2.7Nps %
5 %3 Control Current 0.5 1.0 uA
Shutdown Current at V, = 3V 5 pA
. Pad I . Pad A Notes:
Function Number Description Function Number Description 1. As measured in Mini-Circuit's test board TB-722-5-F+ (see Characterization Test Circuit, Fig.1).
2. Insertion loss values are de-embedded from test board loss.
RF COM 13 RF Common/ SUM Port Control #1 7 Control IN #1 3. Isolations for other port combinations, see Tables 1 & 2
4. Do not exceed RF input power as shown in Absolute Maximum Rating table.
RF1 3 RF Out #1/In Port #1 Control #2 6 Control IN #2
RF2 9 RF Out #2/In Port #2 Control #3 5 Control IN #3
RF3 2 RF Out #3/In Port #3 VDD 4 Supply Voltage
RF4 10 RF Out #4/In Port #4 GND Paddle Ground . . . .
Switching Specifications
RF5 1 RF Out #5/In Port #5 Not Used 8,12,14 No Connection
Parameter Min. Typ. Max. Units
GND 11 Ground 0.42 (Rise Time)
) ] o o _ . ise Time _
Rise/Fall Time (10 to 90% or 90 to 10% RF) 0.84 (Fall Time) puSec
itehing Ti o o o 1.9 (ON Time) .
Switching Time, 50% CTRL to 90/10% RF (ON/OFF) 1.4 (OFF Time) uSec
Video Feedthrough, (control 0 to 1.8V, freq.=10 KHz, V, =3V) — 4.0 — mVp,

- - - - ®
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DOCSIS® 3.1

SPGT RF SWitCh 75Q 5-2000 MHz SP6T RF Switch JSW6-23DR-75+

Reflective RF Switch with internal driver.
Single Supply Voltage, +2.5V to +4.8V, High Power 3W

RF Electrical Speci ications™, 5 -2000 MHz, T,,;=25°C, V= +2.5 to 4.8V

Parameter Condition (MHz) Min. Typ. Max. Units
Product Features Frequency Range 5 2000 MHz
* High Isolation, 38 dB typ. at 1 GHz
. . 5to 1000 — 0.7 0.9
* Low insertion loss, 0.7 dB typ. at 1 GHz Insertion Loss®
. ngh IP3, 59 dBm typ. at 1 GHz (ON STATE) 1000 to 1500 - 0.8 1.0 dB
* Low current consumption, 40 pA typ. 1500 to 2000 — 1.1 1.3
* High Power, P0.1dB 3W CASE STYLE: MT1817 510 1000 a5 a8 —
Isolation between Common Port and
Typical Applications RF1 to RE6 Ports © 1000 to 1500 29 32 — dB
e CATV Systems 1500 to 2000 22 25 —
e SATCOM system 5to 1000 — 15 —
. .
Automated Test Stations Return Loss (ON STATE) 1000 to 1500 _ 14 — dB
e Telecom Systems RF-COM, RF1 to RF6 Ports
1500 to 2000 — 10 —
General Descr_lptlo,n . ) . . . . . Input IP3 Vpp=2.5 to 4.8V 5to 500 — 55 —
JSW6-23DR-75+ is a high power 3W reflective SPDT switch with integral driver, operates with single posi- dBm
tive supply voltage while consuming, 40 pA typical. It has been designed for very wideband operation of Veo=3.0V | 100010 2000 - 59 -
5-2000 MHz. It is packaged in a tiny 14-lead 2mm x 2mm x 0.55mm package and is rated MSL1 and class 0.1dB Input Compression® 5 to 2000 — 35 - dBm
1B ESD.
Simplified Schematic and Pad Description
> 8 2 DC Electrical Specifications
o | ot Parameter Min. Typ. Max. Units
o 1 ok RFS RF VDD, Supply Voltage 25 3.0 4.8 Y
W con O——1—ORF3 RF3 RF4 Supply Current (V,, = 3V) 40 pA
O————ORM4 Control Voltage Low 0 0.4 \'
O————ORfS RF1 RF2 Control Voltage High 1.35 1.8 2.7Npp \
O———1—ORF6
—— o Voo . Nol Used Control Current 0.5 1.0 pA
__ __ ElRn) Shutdown Current at V=3V 5 pA
é) g g é) % % % Notes:
£ > £ £ £ 1. As meaured in Mini-Circuit’s test board TB-722-N+ (see Characterization Test Circuit, Fig.1).
2 e 2 8 3 8 2. Insertion loss values are deembedded from test board loss.
§ s 8 3. Isolations for other port combinations, see Tables 1 & 2
4. Do not exceed RF input power as shown in Absolute Maximum Rating table.
. Pad L . Pad L
Function Description Function Description
unctio Number escriptio unctio Number escriptio
RF COM 13 RF Common/ SUM Port Control #1 7 Control IN #1
RFA1 3 RF Out #1/In Port #1 Control #2 6 Control IN #2 SWItChmg Specmcatlons
RF2 9 RF Out #2/In Port #2 Control #3 5 Control IN #3 Parameter Min. Typ- Max. Hnits
Rise/Fall Time (10 to 90% or 90 to 10% RF) — 0.42 (Rise Time) — s
RF3 2 RF Out #3/In Port #3 VDD 4 Supply Voltage ise/rall Time (1910 907 or 9010 10% 0.84 (Fall Time) Hoee
RF4 10 RF Out #4/In Port #4 GND Paddle Ground Switching Time, 50% CTRL to 90/10% RF (ON/OFF) — :f (ON T'T“e) — uSec
.4 (OFF Time)
RF5 1 RF Out #5/In Port #5 Not Used 8,12,14 No Connection Video Feedthrough, (control 0 to 1.8V, freq.=10 KHz, V_, =3V) — 4.0 — mVep
RF6 11 RF Out #6/In Port #6

- - - - ®
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78

RF

TRANSFORMERS

Mini-Circuits offers an industry-leading selection of RF transformers
for DOCSIS 3.1 compliant systems and equipment. Our line
includes a variety of configurations including balanced-to-balanced,
balanced-to-unbalanced, and unbalanced-to-balanced designs
with impedance ratios ranging from 1:1 to 4:1. Featuring both
core and wire and printed laminate case styles, all models

offer excellent return loss, low insertion loss and low unbalance.

- - - - ®
lim-chults IS0 9001 ISO 14001 AS 9100

FEATURES

» Insertion Loss as low as 0.6 dB

» Impedance Ratios from 1:1 to 4:1
» Various Configurations with and without Center Taps

» Low Phase and Amplitude Unbalance
(as low as 1°/0.1 dB)

» Power Handling up to 1W
» Top Hat® Feature on Core and Wire Models

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com
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DOCSIS® 3.1

Surface Mount

RF Transformer ADTL1-4-75+

7502 0.5 to 1000 MHz _ _
;2“-“_ Outline Drawing

Features T - s : .

» wideband, 0.5 to 1000 MHz e = i

 balanced transmission line CASE STYLE: CD542

« excellent amplitude unbalance, 0.3 dB typ. c iz mi
and phase unbalance, 1 deg. typ. in 1 dB bandwidth |
* agueous washable lable Tape and Reel o /v"—ﬁ—v—f 1}
ilal INDEX 1 2 Bl !
« protected under US patent 6,133,525 ﬂ@! A"a'at no extra cost J L _] Lﬂ o w-r
Reel Size Devices/Reel G TYP
7 20, 50, 100, 200, 500
13" 500, 1000
PCB Land Pattern
— -G TYP
B
Electrical Specifications at 25°C . '! ‘ v J
N N L V] L {
Parameter Frequency (MHz) Min. Typ. Max. Unit
Suggested Layout,
Tolerance to be within +.002
Impedance Ratio 1 Ohm
Frequency Range 0.5 1000 MHz Outline Dimensions (Irl:]%.')
0.5 -1000 3.0 A B C D E F G
. . 272 310 220 100 112 .055 .100
dnSCHioRIESS Uiy e e 691 787 550 254 284 140 254
5-400 1.0
1600 03 H | K L wt
. - . .030 .026 .065 .300 grams
Amplitude Unbalance daB
P 5- 400 03 076 066 165 762 0.20
Phase Unbal 1690 20 D
ase Unbalance egree .
5- 400 10 ) Typical Performance Data
* Insertion Loss is referenced to mid-band loss, 0.2 dB typ.
FREQUENCY INSERTION INPUT AMPLITUDE PHASE
(MHz2) LOSS R. LOSS UNBALANCE UNBALANCE
(dB) (dB) (dB) (Deg.)
0.50 0.23 32.81 0.57 4.57
1.00 0.21 36.36 0.48 2.95
. . . . 5.00 0147 47.97 0.29 0.91
Maximum Ratings Pin Connections Yoo E e Her AT
Parameter Ratings Function Pin Number 30.00 0.21 40.69 0.27 0.13
: o o 50.00 0.22 35.25 0.28 0.27
[¢] ting T I -20°C to 85°C
perating Temperature (o] PRIMARY DOT 1 100.00 027 28.41 027 0.57
Storage Temperature -55°C to 100°C PRIMARY 3 400.00 0.57 16.57 0.02 1.33
RF Power 1w SECONDARY DOT 6 600.00 0.81 14.32 0.24 0.63
DC Current 30mA BECONDARY 2 1000.00 1.41 11.48 0.35 4.51
Pemanent damage may occur if any of these limits are exceeded. NOT USED 25
Confia. G ADTL1-4-75 ADTL1-4-75
ontig. INSERTION LOSS INPUT RETURN LOSS
20 80
- - 8 70
O a0 T 16 8 g
rEl SEC 0 =
P WA At 812 ] B 50
OF i = L S 40
Sos o & 1
2
i —— 20 -
n 04 ‘_'_F'_'_,_,-l—"'_'_ ['d e |
2 . 10 ———
0.0 &
] 200 400 600 800 1000 fi 200 400 600 800 1000
FREQUENCY (MHz) FREQUENCY (MHz)

Additional Notes

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit’s applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp
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DOCSIS® 3.1

Surface Mount

RF Transformer

75Q 5 to 1800 MHz

ADTL1-18-75+

Outline Drawing

-

=
- N

-1

Features
* wideband, 5 to 1800 MHz
¢ balanced transmission line

* aqueous washable } | ax.or
 — T{
J 3 L J REF.
H TYP

1
1
i

CASE STYLE: CD542 [

« protected under US patent 6,133,525 A
Available Tape and Reel woex—""5 7
n@ at no extra cost J L ’
Reel Size Devices/Reel ¢ e
7 20, 50, 100, 200, 500
13" 500, 1000 PCB Land Pattern
T ’—%3 TYP
V ' '
AZlzm
_ L—K v L
. . . TVArar
Electrical Specifications at 25°C ° E J
Parameter Frequency (MHz) Min. Typ. Max. Unit oo Lo
Impedance Ratio 1 Ohm
Outline Dimensions (inch)
Frequency Range 5 1800 MHz
A B c D E F G
272310 220 100 112 .055 .100
691 7.87 559 254 284 140 254
Insertion Loss* 5-1800 2.0 dB
H J K L wt
25 -1200 1.0 030 026 .065 .300 grams
5-1800 0.4 076 066 165 7.62 0.20
Amplitude Unbalance dB
25-1200 0.4
Ph Unbal 5-1800 4.0 b
ase unbalance egree .
25 - 1200 3.0 Typical Performance Data
* Insertion Loss is referenced to mid-band loss, 0.4 dB typ.
FREQUENCY INSERTION INPUT AMPLITUDE PHASE
(MHz) LOSS R.LOSS UNBALANCE UNBALANCE
(dB) (dB) (dB) (Deg.)
5.00 0.18 20.90 1.01 20.51
30.00 0.23 31.73 0.72 4.08
: . . . 200.00 0.30 31.44 0.54 0.47
Maximum Ratings Pin Connections 400.00 042 24.44 0.42 2.05
. : : 600.00 0.51 20.03 0.28 3.18
Parameter Ratings Function Pin Number 800,00 0.58 18.44 011 374
Operating Temperature -20°C to 85°C PRIMARY DOT 1 1000.00 0.53 19.85 0.07 3.93
EFo o 1200.00 0.57 27.29 0.27 3.67
Storage Temperature 55°C to 100°C PRIMARY 3 1500.00 095 16.27 pyd 310
RF Power 1w SECONDARY DOT 6 1800.00 1.60 9.71 0.44 2.21
DC Current 30mA SECONDARY 4
Permanent damage may occur if any of these limits are exceeded. NOT USED 25
ADTL1-18-75 ADTL1-18-75
INSERTION LOSS INPUT RETURN LOSS
Config. G 20 50
S 161 @ 40
[ ] a @
%] [}
O— A A U A A I_O V.
PRI SEC = § *
P4
o Y YL YT . Qo8 Z 20
I S
o =
® 0.4 w 10
z " &
0.0 . . ! ! ! 0
0 300 600 900 1200 1500 1800 0 300 600 900 1200 1500 1800

Additional Notes

FREQUENCY (MHz)

FREQUENCY (MHz)

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit’s applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp
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DOCSIS® 3.1

top hat®

Surface Mount W

RF Transformer TC1-1-13M-75X+

o 40 10 9000 Mz Outline Drawing
I E -‘fEZ!—J rc MAXA—] TD|TL

Features

* wideband, 4.5 to 3000 MHz CASE STYLE: AT1521 ﬁ
* balanced transmission line

E TYP

* good return loss /
* excellent amplitude unbalance, 0.7 dB typ. and o covponeNT J
phase unbalance, 2 deg typ. in 1 dB bandwidth nd Reel e, wnss e
. Il : A Tape al SEE NOTE 3
* plastic base with leads Ry Avalable i cost rorHeT/EeK g FACE
* aqueous washable Reel Size  Devices/Reel QUSRS PCB Land Pattern
7 20, 50, 100, 200, 500 - K TYP
13" 1000, 2000 W "
TYP é Z
B
21 7
|
D TYP
Electrical Specifications at 25°C Sugeested Layaut,
- - Notes: Tolerance to be within +.002
Parameter Frequency (MHz) Min. Typ. Max. Unit 1 Gase Material: Plastc. 1o over Nicke! pla
) 3. Loadit idoniier shll s ocatod in e cross atched area shown, on botiom view:
Impedance Ratio 1 Ohm Kt e e et e s
Frequency Range 4.5 3000 MHz . . . .
Outline Dimensions (inch)
2000 - 3000 3.0
A B c D E F
Insertion Loss* 1000 - 2000 2.0 dB 150 150 160 .050 .040 .025
381 381 406 127 102 064
4.5 -1000 1.0 G " J K .
Wi
. 1000 - 2000 0.5 .028 065 .190 .030 grams
Amplitude Unbalance 45-1000 07 dB 071 165 483 076 0.15
1000 - 2000 3.0
Phase Unbalance Degree
4.5 - 1000 2.0
* Insertion Loss is referenced to mid-band loss, 0.5 dB typ. Typical Performance Data
FREQUENCY INSERTION INPUT AMPLITUDE PHASE
(MHz) LOSS R. LOSS UNBALANCE UNBALANCE
(dB) (dB) (dB) (Deg.)
. . - . 4.50 0.31 29.45 1.10 5.08
Maximum Ratings Pin Connections 10.00 0.29 20.98 0.90 260
Parameter Ratings Function Pin Number 50.00 0.30 33.14 0.88 0.06
100.00 0.33 34.00 0.91 0.32
Operating Temperature -40°C to 85°C PRIMARY DOT 6 500.00 0.55 21.95 0.65 0.81
Storage Temperature -55°C to 100°C PRIMARY 4 1000.00 0.71 16.13 0.61 212
RF Power 0.25W SECONDARY DOT 1 1500.00 0.96 13.75 0.21 1.23
2000.00 1.19 12.82 0.30 0.38
DC Current 30mA SECONDARY 3 2500.00 163 10.98 0.47 403
Permanent damage may occur if any of these limits are exceeded. NOT USED 2 3000.00 2.39 8.36 0.49 8.50
INSERTION LOSS INPUT RETURN LOSS
Config. G 3.0 40
o 25 & 35
-~ )
° ° 2 201 / <30 \
] 8 25
PRI SEC z 15 2
OM—O ] Z 20
& 1.0 ] =
w
2os | 2 10 ] \\
0.0 5 !
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
FREQUENCY (MHz) FREQUENCY (MHz)

Additional Notes

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp
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DOCSIS® 3.1

Surface Mount

RF Transformer TC1-33-75G2A+

75Q 5 to 3000 MHz

Outline Drawing

B =—C MAX D TYP
Features O e
* suitable for tin/lead and RoHS solder systems c . r A E TYP
; ASE STYLE: AT224-3
¢ wideband, 5 to 3000 MHz A e T
¢ balanced transmission line L,,K,J
* good return loss, 20 dB typ. at 1 dB band l - - J
« excellent amplitude unbalance, 0.3 dB typ. and d Reel 6 4 [ JSL
- . i Tape an
phase unbalance, 3 deg typ. in 1 dB bandwidth u@ Avallable e Cost ek x pace \//eowsonenr T T 6 TYP
SURFACE AREA AREA
e aqueous washable Reel Size Devices/Reel (.030X.075)MIN
7" 20, 50, 100, 200, 500
13 1000, 2000 PCB Land Pattern
K TYP
Electrical Specifications at 25°C I % WY
7
Parameter Frequency (MHz) Min. Typ. Max. Unit D TYP—! -1
. Suggested Layout,
Impedance Ratio 1 Ohm Tolerance to be within +.002
Frequency Range 5 3000 MHz
2000 - 3000 3.0 Outline Dimensions (inch
Insertion Loss* 1200 - 2000 2.0 dB A B (o} D E F
150 150 150 050 .030 .025
5-1200 1.0 381 381 381 127 076 064
1200 - 2000 1.0
" G H J K wt
Amplitude Unbalance 51200 03 dB 028 085 190 030 grams
071 165 483 076 0.10
1200 - 2000 4.0
Phase Unbalance Degree
5-1200 3.0
* Insertion Loss is referenced to mid-band loss, 1.0 dB typ. Typica| Performance Data
FREQUENCY INSERTION INPUT AMPLITUDE PHASE
(MHz) LOSS R.LOSS UNBALANCE UNBALANCE
(dB) (dB) (dB) (Deg.)
1.00 1.85 10.86 0.38 291
. . . . 10.00 0.88 20.01 0.04 0.84
Maximum Ratings Pin Connections 40.00 0.84 21.37 0.00 058
Parameter Ratings Function Pin Number 100.00 0.86 21.90 0.01 0.92
Operating Temperature -40°C to 85°C PRIMARY DOT 6 5009 0.9 26:20 010 868
perating femp 1000.00 0.97 19.72 0.18 476
Storage Temperature -55°C to 100°C PRIMARY 4 1500.00 1.22 15.43 0.77 3.62
RF Power 0.25W 2000.00 1.62 13.94 1.40 0.56
SECONDARY DOT L 2400.00 2.08 12.54 1.84 410
DC Current 30mA SECONDARY 3 3000.00 3.11 9.59 2.06 12.70
Permanent damage may occur if any of these limits are exceeded. NOT USED >
TC1-33-75G2A+ TC1-33-75G2A+
. INSERTION LOSS INPUT RETURN LOSS
Config. K 35 30.0
° ° —~
g 30 & 250
PRI SEC 9 25 >
S 20 2 20,0 1 \
z -
S 1s g 15.0
& 10 5 B
2 o5 @ 10.0
0.0 5.0
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
FREQUENCY (MHz) FREQUENCY (MHz)

Additional Notes

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp
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DOCSIS® 3.1

top hat®

Balanced to Unbalanced M

RF Transformer

TC1.33-282X+

100 to 75Q 5 to 2800 MHz

Features

* suitable for tin/lead and RoHS solder systems
¢ wideband, 5 to 2800 MHz

* balanced transmission line

e good return loss, 20 dB typ. at 1 dB band

» excellent amplitude unbalance, 0.3 dB typ.

¢ aqueous washable

LW

CASE STYLE: AT1521

I
ilable Tape and Reel
iRy AV oira cost

Outline Drawing

T‘i‘:j TC MAX——] r*D TL

E TYP

& vl /
COMPONENT

TYP AREA

MODEL MARKING

(ORIENTATION)

TOP-HAT/PICK & PLACE
SURFACE AREA

(.10x.10) MIN-

SEE NOTE 4 PCB Land Pattern
e 20, 50, 100, 200, 500 B Rl
— %497
13 1000, 2000 e é é
IR
2\ 7
| 2|7
——l D TYP
- g - Si ted L t,
Electrical Specifications at 25°C . Tolerance 10 be within £002
otes:
Parameter Frequency (MHz) Min. Typ. Max. Unit 2 Tormiaton F Tinplteavr Nike e
3. Lead#1 identifier shall be located in the cross-hatched area shown, on bottom view.
Identifier may be either a molded or marked feature.
Impedance Ratio (secondary/primary) 1.33 Ohm 4. Top-Hat total thickness: .013 inches max
Frequency Range 5 2800 MHz Outline Dimensions (inch)
5-2800 3.0 A B [ D E F
) . 150 150 160 .050 .040  .025
Insertion Loss 30 - 2000 2.0 dB 381 381 406 127 102 064
50 - 1500 1.0 G H J K wt
.028 .065 .190 .030 grams
50 - 1500 0.3
Amplitude Unbalance dB 071 165 483 076 0.15
30 - 2000 1.0
50 - 1500 6.0
Phase Unbalance Degree
30 - 2000 6.0
* Insertion Loss is referenced to mid-band loss, 1.0 dB typ. Measured in 75Q system. Typlcal Performance Data
FREQUENCY INSERTION INPUT AMPLITUDE PHASE
(MHz) LOSS R. LOSS UNBALANCE UNBALANCE
(dB) (dB) (dB) (Deg.)
5.00 1.48 17.72 0.38 3.28
10.00 1.20 21.95 0.21 217
H i H i 30.00 1.08 27.05 0.11 0.55
Maximum Ratings . Pin Connectlops _ oo 1o aon Oos oo
Parameter Ratings Function Pin Number 100.00 1.09 28.09 0.08 1.09
Operating Temperature -40°C to 85°C PRIMARY DOT 6 500.00 0.99 24.29 0.21 5.00
St Te t 55°C to 100°C 1000.00 0.97 22.66 0.07 6.34
orage Temperature o PRIMARY 4 1500.00 1.20 22.41 0.71 5.18
RF Power 0.25W SECONDARY DOT 1 2000.00 1.64 21.22 1.49 1.64
DC Current 30mA 2400.00 2.13 17.79 2.00 3.40
Permanent damage may occur if any of these limits are exceeded. SECONDARY S 2800.00 276 1383 231 10.70
ge may Y i NOT USED 2
) INSERTION LOSS INPUT RETURN LOSS
Config. K 3.0 30.0
[ ° m
Q25 g 250
PRI SEC 320 o
o 9 20.0
] [e]
% 15 ;
= 15.0
1.0 — 5
w
205 & 100
0.0 5.0
0 400 800 1200 1600 2000 2400 2800 0 400 800 1200 1600 2000 2400 2800

Additional Notes

FREQUENCY (MHz)

FREQUENCY (MHz)

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are
entitled to the rights and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at
www.minicircuits.com/MCLStore/terms.jsp

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com 89
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DOCSIS® 3.1

top hat®

Surface Mount I

RF Transformer

TC1-1T-75X+

75Q 5 to 120 MHz

Features

* DOCSIS 3.1 suitable
« plastic base with leads
* aqueous washable

Applications

* impedance matching

* unbalance to balance transformation

¢ cable/CATV and broadband fiber networks

Electrical Specifications at 25°C

CASE STYLE: AT1521

Parameter Frequency (MHz) Min. Typ. Max. Unit
Impedance Ratio 1 Ohm
Frequency Range 5 — 120 MHz
. 5-75 — 0.1 0.4
Insertion Loss* dB
75-120 — 0.3 0.6
5-75 — 0.1 0.2
Amplitude Unbalance a8
75-120 — 0.2 0.3
5-75 — 1 4
Phase Unbalance Degree
75-120 — 3 6
5-20 25 30 —
Return Loss 20-75 23 28 — dB
75-120 20 25 —
*Insertion Loss is referenced to mid-band loss, 0.25 dB typ.
Maximum Ratings Pin Connections
Parameter Ratings Function Pin Number
Operating Temperature -40°C to 85°C PRIMARY DOT 6
Storage Temperature -55°C to 100°C PRIMARY 4
RF Power 0.25W SECONDARY DOT 1
DC Current 30mA SECONDARY 3
Permanent damage may occur if any of these limits are exceeded. SECONDARY CT >
Config. A
O O
® ®
PRI SEC
O O

- - - - ®
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Outline Drawing

Outline Dimensions (inch

B8 A B [ D E F
! 150 150 160 .050 .040  .025
381 381 406 127 102 064
ot I G H J K wt
ALBas | .028 .065 .190  .030 grams
071 165 483 076 0.15
G
TYF‘A
MODEL MARKING
(ORIENTATION) SEE NOTE 3
TOP=HAT/PICK & PLACE
SURFACE AREA
(.10x.10) MIN
SEE NOTE 4 PCB Land Pattern
{1 =K TYP
VI
Tsp
AW
f
r 7
0| 7
a4 | U
D TYP
Suggested Layout,
Tolerance to be within +.002
Notes:
1. Case Material: Plastic
2. Termination Finish: Tin plate over Nickel plate.
3. Lead#1 identifier shall be located in the cross-hatched area shown, on bottom view.
Identifier may be either a molded or marked feature.
4. Top-Hat total thickness: .013 inches max.
Typical Performance Data
FREQUENCY INSERTION INPUT AMPLITUDE PHASE
(MHz) LOSS R.LOSS UNBALANCE UNBALANCE
(dB) (dB) (dB) (Deg.)
5.00 0.26 30.33 0.01 0.20
10.00 0.25 32.29 0.00 0.32
20.00 0.26 32.98 0.00 0.55
50.00 0.31 31.47 0.01 1.18
70.00 0.33 29.95 0.00 1.59
80.00 0.34 20.15 0.00 1.81
90.00 0.35 28.34 0.01 2.03
100.00 0.36 27.58 0.02 2.25
110.00 0.37 26.88 0.02 2.46
120.00 0.38 26.26 0.03 2.68
TC1-1T-75X+ TC1-1T-75X+
INSERTION LOSS INPUT RETURN LOSS
1.0 40
g g
& 0.8 Z 35
g I —
Zz 05 23
Q
S - 4 \
4 03 525
z 4
0.0 20
0 40 80 120 0 40 80 120
FREQUENCY (MHz) FREQUENCY (MHz)
TC1-1T-75X+ TC1-1T-75X+
AMPLITUDE UNBALANCE PHASE UNBALANCE
0.05 ~ 8
o )
3}
2 o004 s
o w
: g .
3 0.03 <
2 3
a 0.02 z ,
a w
ERYY \ & /
E T _ 2 |
S 000 0
< 0 40 80 120 0 40 80 120
FREQUENCY (MHz) FREQUENCY (MHz)

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com
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DOCSIS® 3.1

top hat®

Surface Mount I

RF Transformer TC4-6T-75X+

75Q 1 to 300 MHz

Outline Drawing Outline Dimensions (n¢h
28 C MAX - DT A B c D E E
I o2 s r j 502 i 150 150 160 .050 .040 .025
W ‘ 381 381 406 127 102 064
Features et | G K J K wt
. | .028 .065 .190  .030 grams
* DOC.SIS 3.1 syltable L 071 165 483 0.76 0.15
* plastic base with leads l G /
* aqueous washable CASE STYLE: AT1521 R copoNENT
MODEL MARKING AREA
(ORIENTATION)
Applications O e khin
« impedance matching iR e PCB Land Pattern
¢ unbalance to balance transformation - K TYP
* cable/CATV and broadband fiber networks "
TYP é % é
T
7| Y
210
D TYP
Suggested Layout,
Electrical Specifications at 25°C Notes Tolerance to be within =002
1. Case Material: Plastic
H H 2. Termination Finish: Tin plate Nickel plat
Parameter Frequency (MHZ) Min. Typ. Max. Unit 3. LZ:glf;‘f \::nv%r:fshalll\":eal;c:g |n“(:h: ce:s:rhatched area shown, on bottom view.
" Identifier may be either a molded or marked feature.
Impedance Ratio (secondary/primary) 4 Ohm 4. Top-Hat total thickness: .013 inches max.
Frequency Range 1 — 300 MHz
Insertion Loss* 1- 300 — — 0.8 dB
Amplitude Unbalance 1-300 - 01 0.5 B8 Typical Performance Data
Phase Unbalance 1- 300 — 0.2 2 Degree
Return Loss 1- 300 13 20 — dB FREQUENCY INSERTION INPUT AMPLITUDE PHASE
N ) s ref ) (MHz) LOSS R.LOSS UNBALANCE UNBALANCE
Insertion Loss is referenced to mid-band loss, 0.7 dB typ. (dB) (dB) (dB) (Deg.)
1.00 1.27 13.91 0.02 0.07
10.00 0.73 22.21 0.02 0.05
20.00 0.75 22.40 0.01 0.02
50.00 0.77 22.09 0.03 0.01
100.00 0.81 21.32 0.04 0.01
150.00 0.84 20.30 0.06 0.05
200.00 0.84 19.17 0.10 0.00
250.00 0.86 18.15 0.15 0.07
275.00 0.88 17.59 0.18 0.12
300.00 0.90 17.06 0.21 0.19
Maximum Ratings Pin Connections — ToasTTEXe
Parameter Ratings Function Pin Number INSERTION LOSS INPUT RETURN LOSS
2.0
Operating Temperature -40°C to 85°C PRIMARY DOT 6 _ 30
Storage Temperature -55°C to 100°C PRIMARY 4 % 15 Eg 25
o 1 z
RF Power 0.25W SECONDARY DOT 1 § % ——
DC Current 30mA SECONDARY 3 z 1.0 \r/ ; 20 |
Permanent damage may occur if any of these limits are exceeded. SECONDARY CT 2 E % / e
u 05 o 15
z ['4
0.0 10
0 75 150 225 300 0 75 150 225 300
. FREQUENCY (MHz) FREQUENCY (MHz)
Config. A
TC4-6T-75X+ TC4-6T-75X+
O O AMPLITUDE UNBALANCE PHASE UNBALANCE
[} [ ] 0.32 04
g g
PRI SEC = -
8 024 w 03
z O
5 2
O O 3 016 2 02
z o
= z
w =)
'5 0.08 _— ¥ 0.1 p
] T
< 0.00 ~] & 0.0
< 0 75 150 225 300 0 75 150 225 300
FREQUENCY (MHz) FREQUENCY (MHz)

- - - - ®
92 mMInI-CII"CI.IItS 1SO 9001 SO 14001 AS 9100 www.minicircuits.com PO. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com 93



DOCSIS® 3.1

top hat®

Balanced W

RF Transformer TRS1-182-75+

75Q 10 to 1800 MHz

Outline Drawing

TOP VIEW

INDEX_ MARK
(OPTIONAL)

TOP HAT/PICK & PLACE
SURFACE_AREA (.10x.10) MIN
SEE NOTE 3

PCB Land Pattern

D I
Features

* suitable for tin/lead and RoHS solder systems ><

* wideband, 10 to 1800 MHz

* balanced transmission line

e good return loss, 20 dB typ. at 1 dB band

« excellent amplitude unbalance, 0.3 dB typ. CASE STYLE: TT1618-1 M REnTATION J |
* aqueous washable B C MAX

 excellent intermod suppression BOTTOM VIEW J
FTYP

Suggested Layout,
Tolerance to be within £.002

V77 bENOTES METALLIZATION

DENOTES SOLDER MASK

Electrical Specifications at 25°C

Parameter Frequency (MHz) Min. Typ. Max. Unit Outline Dimensions (iﬁﬂ)
Impedance Ratio 1 Ohm A B c b £ F
Frequency Range 10 1800 MHz 280  .250 16 200 .040 .037
_ 50 -1200 — 06 10 741 635 406 508 1.02 094
Insertion Loss* dB G H J K L wt.
10-1800 — 0.9 2.0 060 293 200 .061 .061 grams
50-1000 _ 0.3 0.7 152 744 508 155 155 3
Amplitude Unbalance 1000-1200 — 0.5 0.7 dB
10-1800 - 07 14 Typical Performance Data
50-1000 — 2 4
Phase Unbalance 1000-1200 - 3 8 Degree FREQUENCY INSERTION INPUT AMPLITUDE PHASE
10-1800 7.5 15 (MHz) LOSS R.LOSS UNBALANCE UNBALANCE
50-500 16 22 — (dB) (dB) (dB) (Deg.)
. 500-1000 13 20 —_
Primary Return Loss (Input) 1000-1200 13 20 _ dB 10.0 0.35 11.81 0.40 9.31
50.0 0.35 24.24 0.23 1.45
10-1800 8 12,5 - 100.0 0.37 24.82 0.21 0.64
*Insertion Loss is referenced to mid-band loss, 0.25 dB typ. 500.0 0.44 19.21 0.00 1.73
1000.0 0.60 18.90 0.22 1.84
. . . . 1200.0 0.63 20.28 0.23 1.96
Maximum Ratings Pin Connections 1300.0 0.64 21.30 025 3.00
" " " 1400.0 0.66 22.02 0.28 417
Parameter Ratings Function Pin Number 1600.0 0.73 2117 0.31 6.80
Operating Temperature -40°C to 85°C PRIMARY DOT 4 1800.0 0.89 14.58 0.35 10.12
Storage Temperature -55°C to 100°C PRIMARY 1
RF Power w SECONDARY DOT 2 INSERTION LoSS PHASE UNBALANCE
DC Current 30mA SECONDARY 3 2.0 e
Permanent damage may occur if any of these limits are exceeded. @ §‘ %
2 15 o o12
- w
8 S 10
o 2. i
& // 2 6 \
§ 05 — e ﬁ 4 \
Config. K £ A —
0.0 0
L4 0 200 400 600 800 1000 1200 1400 1600 1800 0 200 400 600 800 1000 1200 1400 1600 1800
FREQUENCY (MHz) FREQUENCY (MHz)
PRI SEC
TRS1-182-75+ TRS1-182-75+
INPUT RETURN LOSS AMPLITUDE UNBALANCE
28 1.0
g
B2 ™~ Bos
— 3
/ ] :
218 205
g 5
2 4 \ |
B3 203 — ]
£ L
8 “00 N ]
0 200 400 600 800 1000 1200 1400 1600 1800 0 200 400 600 800 1000 1200 1400 1600 1800
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FREQUENCY (MHz)

FREQUENCY (MHz)

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com
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DOCSIS® 3.1

ADTL1-15-75+

Transformers

75Q 10 to 1500 MHz

redauwures

* wideband, 10 to 1500 MHz

* balanced transmission line

« excellent amplitude & phase unbalance
* agueous washable

* protected by US Patent 6,133,525

N

B
-

CASE STYLE: CD542

|
ilable Tape and Ree
ﬂ@ 2 Va'{—; no extra cost

. g - Reel Size  Devices/Reel
Electrical Specifications at 25°C 7 20, 50, 100, 200, 500
13" 500, 1000
Model No. Q Frequency Insertion Loss Typ. Phase Typ. Amplitude
Ratio Range over frequency range (MHz) Unbalance (Deg) Unbalance (dB)
(MHz)
3dB 2dB 1dB 1dB 2dB 1dB 2dB
ADTL1-15-75+ 1 10 - 1500 — 10 -1500 30 - 1000 3 3 0.15 0.3
i ) ) ) Config. K
Maximum Ratings Pin Connections
Operating Temperature -20°C to 85°C Primary Dot 1 L4 L
Storage Temperature -55°C to 100°C Primary 3 PRI SEC
RF Power 0.5W Secondary Dot 6
DC Current 30mA Secondary 4
Permanent damage may occur if any of these limits are exceeded. Not used 2,5
TC1-33-75G2+ 750 5 to 3000 MHz
redawres
 wideband, 5 to 3000 MHz
* balanced transmission line
« excellent amplitude & phase unbalance
* aqueous washable CASE STYLE: AT224-3
n@ Available Tape. and fee’
. g . o at no exi
Electrical Specifications at 25°C Pl e
Model No. Q Frequency Insertion Loss Typ. Phase Typ. Amplitude 7 20, 50, 100, 200, 500
Ratio Range over frequency range (MHz) Unbalance (Deg) Unbalance (dB) 13 1000, 2000
(MHz)
3dB 2dB 1dB 1dB 2dB 1dB 2dB
TC1-33-75G2+ 1 5-3000 2000 - 3000 1200-2000  5-1200 3 4 0.3 1.0
Config. K
Maximum Ratings Pin Connections
Operating Temperature -40°C to 85°C Primary Dot 6 . hd
Storage Temperature -55°C to 100°C Primary 4 PRI SEC
RF Power 0.25W Secondary Dot 1
DC Current 30mA Secondary 3
Permanent damage may occur if any of these limits are exceeded. Not used 2

96
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TRS1-23-75+

752 10102200 MHz
Features
* wideband, 10 to 2200 MHz
* balanced transmission line
* excellent amplitude unbalance
e aqueous washable
CASE STYLE: AT577-1
Electrical Specifications at 25°C
Model No. Q Frequency Insertion Loss Typ. Phase Typ. Amplitude
Ratio Range over frequency range (MHz) Unbalance (Deg) Unbalance (dB)
(MHz)
3dB 2dB 1dB 1dB 2dB 1dB 2dB
TRS1-23-75+ 1 10 - 2200 10 - 2200 30-1500 50 - 1000 3 5 0.4 0.6
Config. G
Maximum Ratings Pin Connections
Operating Temperature -40°C to 85°C Primary Dot 1
Storage Temperature -55°C to 100°C Primary 3 O—'WM.—O
RF Power 0.5W Secondary Dot 6 PR('}_NY\M_SEC
DC Current 300mA Secondary 4
Permanent damage may occur if any of these limits are exceeded. Not used 25
TX-2-5-1+ 75Q 20 to 1250 MHz
Features =
« wideband, 20 to 1250 MHz 1
e excellent return loss, 25 dB in 1 bandwidth =
* excellent amplitude balance, 0.4 dB typ. and phase
unbalance, 3 deg typ. )
* R class transformer CASE STYLE: TT240
Electrical Specifications at 25°C
Model No. Q Frequency Insertion Loss Typ. Phase Typ. Amplitude
Ratio Range over frequency range (MHz) Unbalance (Deg) Unbalance (dB)
(MHz)
3dB 2dB 1dB 1dB 2dB 1dB 2dB
TX-2-5-1+ 2 20 - 1250 — 20-1250 100 - 800 3 — 0.4 —
Config. A
Maximum Ratings Pin Connections
Operating Temperature -20°C to 85°C Primary Dot 6
Storage Temperature -55°C to 100°C Primary 4
RF Power 0.25W Secondary Dot 3 b b
DC Current 30mA Secondary 1 PRI SEC
Permanent damage may occur if any of these limits are exceeded. Secondary CT 2
Not used 5

availability, and complete model information.

www.minicircuits.com P.O. Box 35

0166, Brooklyn, NY 11235-0003 (718) 934-4500

apps@minicircuits.com
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DOCSIS® 3.1

98

TEST
ACCESSORIES

To support your testing needs from R&D to production test,
Mini-Circuits provides a vast array of products for lab environments.
We’ve highlighted a few of these products here, which we believe
are uniquely applicable to testing in CATV systems, but we encourage
you to visit our website to explore our full offering of test solutions
and accessories, which includes everything from adapters to
integrated rack-mounted test systems.

- - - - ®
lim-chults IS0 9001 ISO 14001 AS 9100

Maiching Pads
Features

>

>

>

>

50/75Q Impedance Conversion
Excellent VSWR,1.15 typ.
Power Handling up to 0.5W
BNC and N-Type Connectors

75Q USB Smart Power Sensor
Features

>

>

>

75 Test Cables

CW Power Measurements

Wide Dynamic Range, -30 to +20 dBm
Fast Measurement Speed, 30ms
Good VSWR, 1:03:1

User-Friendly GUI Software Included
Built-in Measurement Applications

Complete DLLs for 32/64-bit
Windows® Systems Included

Complete Programming Instructions
for Windows & Linux® environments

Features

»

|

>

v

Performance Qualified to 20,000 flexures
Return Loss up to 38 dB

Low insertion loss

Power Handling up to 338W

Stainless Steel F-Type Connectors
Available in Wide Variety of Lengths

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com
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DOCSIS® 3.1

Matching Pads

BMP-5075+ 50/75Q DC to 2000 MHz UNMP-5075+ 50/75Q  DC to 3000 MHz
Features T Features .
* wideband DC to 2000 MHz ih * wideband, DC to 3000 MHz
* excellent VSWR, 1.15 typ. At ¢ 0.5 watt rating
« excellent flatness * rugged unibody construction
CASE STYLE: FF747 « off-the-shelf availability CASE STYLE: FF779
Connectors * very low cost Connectors
75QM-BNC 750M-N
. L 50QF-BNC . L 50QF-N
Electrical Specifications at 25°C Electrical Specifications at 25°C
Model No. Frequency Attenuation VSWR Power Model No. Frequency Attenuation VSWR Power
Range (dB) (:1) (W) Range (dB) (1) (W)
(MHz) Flatness Max. (MHz) Flatness Max.
Nom. Max. Nom. Max.
DC - 100 5.7+0.1 0.2 1.06 0.25 DC - 100 5.7x0.1 0.2 1.10 0.5
BMP-5075+ 100 - 1000 5.7+0.1 0.3 1.22 0.25 UNMP-5075+ 100 - 1000 5.7+0.1 0.3 1.30 0.5
1000 - 2000 5.7+0.1 0.4 1.4 0.25 1000 - 3000 5.7+0.1 0.4 1.50 0.5
Maximum Ratings Electrical Schematic Maximum Ratings Electrical Schematic
Operating Temperature -55°C to 100°C R Operating Temperature -45°C t0 100°C RI
Storage Temperature -55°C to 100°C Storage Temperature -55°C to 100°C °
RF Input Power 0.25W S0 OHvS i, 75 OHVS Permanent damage may occur if any of these limits are exceeded.
Permanent damage may occur if any of these limits are exceeded. FEMALE MALE EEM/?I}:?A s R2 ZAiL(E)HMS
O
BMP-5075R+ 50/75Q DC to 2000 MHz UNMP-5075-33+ 50/75Q  DC to 3000 MHz
4
Features *h Features
* wideband DC to 2000 MHz ih « wideband, DC to 3000 MHz
 excellent VSWR, 1.15 typ. L™ « excellent VSWR
e excellent flatness CASE STYLE: FF747 * rugged unibody construction
Connectors « off-the-shelf availability CASE STYLE: FF779
75QM-BNC * very low cost Connectors
50QF-BNC 750M-N
; P o . . 50QF-N
Electrical Specifications at 25°C Electrical Specifications at 25°C
Model No. Frequency Attenuation VSWR Power Model No. Frequency Attenuation VSWR Power
Range (dB) (1) (W) Range (dB) 1) (W)
MH .
(MHz) Flatness Max (MHz) Flatness Max.
Nom. Max. Nom. Max.
DC - 100 5.7+0.1 0.2 1.06 0.25 DC - 100 5.7+0.15 0.2 1.10 0.35
BMP-5075R+ 100 - 1000 5.7+0.1 0.3 1.22 0.25 UNMP-5075-33+ 100 - 1000 5.7+0.15 0.3 1.10 0.35
1000 - 2000 5.7+0.1 0.4 1.4 0.25 1000 - 3000 5.7+0.15 0.4 1.20 0.35

Maximum Ratings

Electrical Schematic
R1

Maximum Ratings

Electrical Schematic

Operating Temperature -55°C to 100°C o Operating Temperature -45°C to 100°C R1
Storage Temperature -55°C to 100°C Storage Temperature -55°C to 100°C °
RF Input Power 0.25W 50 OHMS RF Input Power 0.5W
p ) 75 OHMS R2 N i imi 50 OHMS 75 OHMS
Permanent damage may occur if any of these limits are exceeded. FEMALE MALE Permanent damage may occur if any of these limits are exceeded. PEMALE R2 UALE
0

O

- - - - ®
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availability, and complete model information.
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DOCSIS® 3.1

Test Cables

75Q DC to 3000 MHz

FLEK4\WI

EST

75Q DC to 3000 MHz CBL-6FM-75+

CASE STYLE: ND1919-2

CBL-2FM-75+

Features

* wideband coverage, DC to 3000 MHz

* extra rugged construction with strain relief for longer life

* stainless steel F-Male connectors for long mating-cycle life
* useful over temperature range, -55°C to 105°C

* triple shield cable for excellent shielding effectiveness

Features

* wideband coverage, DC to 3000 MHz

» extra rugged construction with strain relief for longer life

« stainless steel F-Male connectors for long mating-cycle life
» useful over temperature range, -55°C to 105°C

« triple shield cable for excellent shielding effectiveness CASE STYLE: ND1919-6

« flexible for easy connection & bend radius Connectors Model « flexible for easy connection & bend radius Connectors Model
Conn1 Conn2 Connt Conn2
Electrical Specifications at 25°C F-MALE  F-MALE CBL-2FM-75+ Electrical Specifications at 25°C F-MALE  F-MALE CBL-6FM-75+
Model No. Length Frequency Insertion Loss Return Loss Model No. Length Frequency Insertion Loss Return Loss
(FT) Range (dB) (dB) (FT) Range (dB) (dB)
(MHz) Typ. Typ. (MHz) Typ. Typ.
DC - 500 0.22 38 DC - 500 0.53 33.9
- . 500 - 1000 0.77 32.4
CBL-2FM-75+ 2 500 - 1000 0.82 38 CBL-6FM-75+ 6
1000 - 2000 0.45 34 1000 - 2000 1.12 29.5
2000 - 3000 0.61 25 2000 - 3000 1.43 28.3

Cable Cross Section Cable Cross Section

Maximum Rati ngs Cable Construction MaXi_m um Rati ngs Cable Construction
Operating Temperature -55°C to 105°C Inner Conductor Solid Silver Plated Copper Clad Steel Operating Temperature -55°C to 105°C Inner Conductor Solid Silver Plated Copper Clad Steel

ielectri i Outer Shiel Dielectri lid PTFE .
Storage Temperature -55°C to 105°C Dielectric gfl’"d F;TlF‘Ed < T Jacket uter Shield Storage Temperature -55°C to 105°C ielectric gﬁvI:r-Plated Sompar i Fibbor e Jacket Outer Shield
N liver-Plate opper Flat Ribbon Bral H . . .
Power Handling at 25°C, 338W at 0.5 GHz Shield Aluminum-Polymide Tape Interlayer Power Handling at 25°C, 338W at 0.5 GHz Shield Almirum-Polymide Tgpe-g”(‘;’é'?yk?'
Silver-Plated Copper Braid (90%k) ilver-Plated Copper Brai 1%l

Sea Level 210W at 1 GHz ot Bl FEp Interlayer Inner Shield Sea Level 210W at 1 GHz Tackat e FEP Interlayer mer Shield

143W at 2 GHz Connectors Shield 143W at2 GHz Connectors Shield

* passivated stainless steel 98W at 3 GHz  passivated stainle_ss steel
98W  at3 GHz « gold plated beryllium copper center contacts Inner Dielectric R o m copper certr contacts Inner Dielectric
Conductor * PTFE dielectric Conductor

Permanent damage may occur if any of these limits are exceeded. * PTFE dielectric Permanent damage may occur if any of these limits are exceeded.

CBL-3FM-75+ 75Q DC to 3000 MHz CBL-1MFM-75+

750 DC to 3000 MHz

Features
* wideband coverage, DC to 3000 MHz
* extra rugged construction with strain relief for longer life
* stainless steel F-Male connectors for long mating-cycle life
» useful over temperature range, -55°C to 105°C

CASE STYLE: ND1919-3 « triple shield cable for excellent shielding effectiveness CASE STYLE: ND1919-3.28
Connectors Model « flexible for easy connection & bend radius Connectors Model

Conn1 Conn2 Conn1 Conn2
F-MALE F-MALE CBL-1MFM-75+

Features

» wideband coverage, DC to 3000 MHz

» extra rugged construction with strain relief for longer life

« stainless steel F-Male connectors for long mating-cycle life
 useful over temperature range, -55°C to 105°C

« triple shield cable for excellent shielding effectiveness

« flexible for easy connection & bend radius

Electrical Specifications at 25°C F-MALE  F-MALE  CBL-3FM-75+ Electrical Specifications at 25°C
Model No. Length Frequency Insertion Loss Return Loss Model No. Length Frequency Insertion Loss Return Loss
(FT) Range (dB) (dB) (M) Range (dB) (dB)
(MHz) Typ. Typ. (MHz) Typ. Typ.
DC - 500 0.28 35.2 DC - 500 0.32 37
-1 . . 500 - 1000 0.49 32
CBL-3FM-75+ 3 500 - 1000 041 304 CBL-1MFM-75+ 1
1000 - 2000 0.60 29.3 1000 - 2000 0.78 32
2000 - 3000 0.77 26.8 2000 - 3000 0.89 24.3
Maximum Ratings Cable Construction Cable Cross Section Maximum Ratings Cable Construction Cable Cross Section
Operating Temperature -55°C to 105°C Inner Conductor Solid Silver Plated Copper Clad Steel Operating Temperature -55°C to 105°C Inner Conductor Solid Silver Plated Copper Clad Steel
. S Dislectric Solid PTFE . _EEO, o Dielectric Solid PTFE Outer Shield
Storage Temperature -55°C t0 105°C Silver-Plated Copper Flat Ribbon Braid Jacket Outer Shield Storage Temperature - 55°C 1o 105°C Silver-Plated Copper Fiat Ribbon Braid Jacket
Power Handling at 25°C, 338W at 0.5 GHz Shield Aluminum-Polymide Tape Interiayer Power Handling at 25°C, 338W at 0.5 GHz Shield éluminum-PoI():/mide Tape In(terlaye)sr
Silver-Plated Copper Braid (90%k) ilver-Plated Copper Braid (90%Kk;
Sea Level 210W at 1 GHz Jacket Blue FEP Interlayer Inner Shield Sea Level 210W at 1 GHz Jacket Blue FEP Interlayer Inner Shield
143W at 2 GHz Connectors Shield 143W at 2 GHz Connectors Shield
« passivated stainl ] « passivated stainless steel
98W _at3 GHz . gslstislpvlztt‘Zd i‘::;lﬁjrsnsctigper center contacts Inner . . 98W _at3 GHz N sz:m;‘zdi;;mf"s;ﬁper center contacts Inner Dielectri
« PTFE dielectric Conductor Dielectric Permanent damage may occur if any of these limits are exceeded. * PTFE dielectric Conductor \electric

Permanent damage may occur if any of these limits are exceeded.

nicircuits.com for pricing,
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availability, and complete model information.
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DOCSIS® 3.1

Wide Dynamic Range

USB Smart Power Sensor

USB Smart Power Sensor

PWR-2.5GHS-75

75Q 100 kHz to 2500 MHz

Product Features

» Wide bandwidth, 100 kHz to 2500 MHz

» 50 dB Dynamic Range, -30 to +20 dBm

» Good VSWR, 1.03:1 typ.

» Fast measurement speed, 30 msec typ.

« Automatic frequency calibration & temperature compensation

» Multi-sensor capability (up to 24)

« Built in Application Measurement Software

« Remote operation via internet

- Effective, easy-to-use Windows® GUI

* Linux® support

+ Compatible with 32/64-bit Windows® or Linux® operating systems

» Supports a wide range of programming environments (See
application note AN-49-001 for details)

Typical Applications

» Turn almost any Windows or Linux PC into a Power Meter

» Pocket-sized portability for benchtop testing anywhere

* Remote location monitoring

» Automatic, scheduled data collection

+ Evaluate high-power, multi-port devices with built-in
virtual couplers/attenuators & other software tools

&

Installation CD

Case Style: JL1337

Model No. Description

PWR-2.5GHS-75 USB smart Power Sensor
Included Accessories

PWRSN-2.5GHS-75 Power Sensor Head

USB-CBL+ 6 ft data cable (USB Type-A Plug)
PWR-SEN-CD Installation CD

Mini-Circuits Power Meter Program for smart USB Power Sensor

b )
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Electrical Specifications (CW) 2, -30 dBm to +20 dBm, 100 kHz to 2500 MHz

Freq. Range . :
Parameter (MHz) Min. Typ. Max. Units
Dynamic Range 3 0.1 - 2500 -30 - +20 dBm
VSWR 0.1 - 2500 B 1.03 1.20 1
0.1 - 1000 - +0.10 +0.30 dB
@ -30 to +5 dBm
1000 - 2500 - +0.05 +0.30 dB
Uncertainty of 0.1 - 1000 - +0.05 +0.25 dB
Power Measurement @ +5to +12dBm
@ 25°C 1000 - 2500 - +0.05 +0.20 dB
0.1 - 1000 - +0.10 +0.30 dB
@ +12 to +20 dBm
1000 - 2500 - +0.15 +0.40 dB
0.1 - 1000 - +0.10 - dB
@ -30 to +5 dBm
1000 - 2500 - +0.10 - dB
Uncertainty of 0.1 - 1000 - £0.10 - dB
Power Measurement @ +5to +12 dBm
@ 0°C to 50°C 1000 - 2500 - +0.10 - dB
0.1 - 1000 - +0.10 - dB
@ +12to +20 dBm
1000 - 2500 - +0.15 - dB
Linearity @ 25°C 0.1 - 2500 - +2.3 - Y%
Measurement Resolution 0.1 - 2500 0.01 - - dB
Averaging Range 0.1 - 2500 1 - 999 -
@ Low Noise Mode - 100 -
Measurement Speed 0.1 - 2500 mSec
@ Faster Mode - 30 -
Current (via host USB) 0.1 - 2500 - 40 70 mA
Minimum System Requirements
Parameter Requirements
Interface USB HID

Host operating system

32 Bit operating system: Windows 98®, Windows XP®, Windows Vista®, Windows 7®, Windows 8®
64 Bit operating system: Windows Vista ®, Windows 7 ®, Windows 8®
Linux ® support: 32/64 Bit operating system

Hardware Pentium® Il or higher, RAM 256 Mb, USB port

USB cable (supplied)

Power sensor to be used with the supplied USB cable only

Absolute Maximum Ratings

Parameter Ratings
Operating Temperature 0°C to 50°C
Storage Temperature -30°C to 70°C
DC Voltage at RF port av

CW Power +25dBm

Permanent damage may occur if any of these limits are exceeded. Operating in the range between operating
power limits and absolute maximum ratings for extended periods of time may result in reduced life and reliability.

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com

2 All specifications apply to continuous wave (CW) signals.
3 Maximum continuous safe operational power limit: +23 dBm. Performance is

guaranteed up to +20 dBm.
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DOCSIS® 3.1

CONTROL
PRODUCTS

Mini-Circuits voltage variable attenuators and equalizers

are perfect for systems where precise control over signal strength
is needed. Our VVAs are ideal for adjusting the amplitude of
input/output signals in Automatic Level Control (ALC) circuits, and
our Voltage Variable Equalizers allow operators to compensate for
cable losses without having to measure the length of each cable,
saving significant cost and resources deployed in the field. All
models are designed for 75Q networks and characterized to
meet DOCSIS 3.1 bandwidth requirements!

- - - - ®
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Voltage Variable Attenvator
Features

» Attenuation from 18 to 40 dB

» High linearity, +50 dBm IP3

» No external bias or matching required
» Low power consumption

» |deal for adjusting input/output
signals in ALC circuits

W+

RF ¥ * RF
O=-{MATCHING -+ MATCHING -0

IN S ouT
v CONTROL

Voltage Variable Equalizer
Features

» Adjustable attenuation slope

» High linearity, +50 dBm IP3

» Low deviation from linear loss, +0.5 dB

» Low power consumption

» Enables easy compensation
for cable loss

-
INPUT (i Filbaliite—L ) QUTPUT

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com
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DOCSIS® 3.1

Surface Mount

VOltage Variable Attenuator Performance Charts EVA-23-75+

75Q 10 to 2000 MHz

EVA-23-75+ EVA-23-75+
ATTENUATION Vs. FREQUENCY ATTENUATION Vs. INPUT POWER
. . OVER CONTROL VOLTAGES OVER CONTROL VOLTAGES AT 1000MHz
Maximum Ratings Features 80 60
Operating Temperature -45°C to 85°C - Frequency range, 10-2000 MHz N % v ——ov
Storage Temperature -55°C to 100°C - High IP3, 50 dBm typ. 70 \ B 0 v
Absolute Max. Supply Voltage(V+) 6V + Maximum attenuation at minimum current -y 1 o 60 av ] ™ av
Absolute Max. Control Voltage(Vctrl) 10V * No external bias and RF matching network required fw ) \ s 8v Z . o8V
Absolute Max. RF Input Level +22dBm + Small size, shielded case % 50 g
Permanent damage may occur if any of these limits are exceeded. « Aqueous washable . = =
" Y a CASE STYLE: HE1135 % 40 % 0 —e
Pin Connections E) e =) -
RF IN 1 Applications g 30 & 0
RF OUT 6 « CATV E 20 E
V CONTROL 3 + Variable gain amplifiers 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ I 10 i i
V+ 4 + Feed forward amplifiers T 1 1 1 1 1 1 I\ I Ji -
GROUND 25 | ALG drcuits o S S St S S, S S 0 ! !
Outline Drawin 0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 4 8 12 16 20 24
9 FREQUENCY (MHz) INPUT POWER (dBm)
JOP_SIDE SIDE VIEW . . .
o 5 Electrical Specifications (T,,,= 25°C)
FREQ. |MIN. INSERTION|MAX. ATTENUATION| INPUT [ CONTROL IP3 [RETURN|POWER SUPPLY
(MHz) | LOSS, dB (+8V) dB (0V) POWER|Voltage Current|(dBm)| LOSS |Voltage Current EVA-23-75+ EVA-23-75+
» (dBm) ) (mA) (dB) ) (mA) INPUT RETURN LOSS Vs. FREQUENCY OUTPUT RETURN LOSS Vs. FREQUENCY
ey P Min. Max.| Typ.  Max. Typ. Min, Max. Max. | Typ. | Typ. Max. OVER CONTROL VOLTAGES OVER CONTROL VOLTAGES
— 10-1000| 45 55 40 25 +22 | 0-8 15 | 48 19 +3 4 40 40
1000 - 2000 5.0 6.0 27 18 +22 | 0-8 15 52 14 +3 4
35 1 35
— A —_ "
Notes: ] 1 \\ m o
Rise/Fall time: 15uSec Typ. T 30 % \\ T 307 N
Switching Time, turn on/off: 20pSec. Typ. % 25 QK:\\»\ S P & 25 r\ i
METALLIZATION A ' -~ &
SOLDER RESIST Suggested Layout 9 e N \‘ e \‘W‘ 9 ) \\:‘“ “ N
Equivalent Schematic Z 2 ——] | i z 2 =S == .
S o o | > o _—— ‘ \
. . . inch V+ E 15 1 —ov E 15 1 == —— ]
Outline Dimensions (‘&% T v D, v a1V f
2v
A B C D E F G H LR 101 o av
394 394 150 122 075 .120 .038 .037 _e—av
1001 1001 381 310 190 305 097 094 RF \ 4 \ 4 RF 5 === 5 :
ldl l
J K L M N P Q@ R w Icl>\l_ MATCHING < g > MATCHING ?)cl)JT 0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 200 400 600 800 1000 1200 1400 1600 1800 2000
026 061 .370 434 .038 .046 .081 .10 grams
066 155 940 11.02 097 117 206 279 0.7 V CONTROL FREQUENCY (MHz) FREQUENCY (MHz)
Demo Board MCL P/N: TB-381
Suggested PCB Layout (PL-238)
EVA-23-75+ EVA-23-75+ EVA-23-75+
030720007 07620.05] TYPICAL ATTENUATION AT 1000 MHz IP3 Vs. FREQUENCY PHASE SHIFT Vs. FREQUENCY
i T r oa0r 2oy OVER CONTROL VOLTAGES OVER CONTROL VOLTAGES
35 60 ‘ 200 : Y
8.020" [80.51] PTH % | “e—0v /
TYPx20 080" [2.0] 30 55 A - 175 H +;vsv
TYP
o \ 50 T\ P e - e == S 150 L v /4/0/'/ //‘/
PACKAGE s 25 L S == Q eV = / —
OUTLINE g \ = 45+ // a 125 —— —
=z \ £ L~ - L
0 20 o e L A
= T 40 1 I 100
R \ 2 : z W = l
. 2 15 N & 35 w75 e | i 3
PIN 1% % E / “e—ov < /A/ I ‘ ‘/./../0/"/./‘
E 10 30 15V [ T %0 I
NOTE: < ‘ 2v ‘ /o/'/‘
T e /A,y it PIELECTRLC TEICKESS 5 —— =¥ e | R = pa
FOR OTHER MATERIALS TRACE WIDTH MAY NEED TO BE MODIFIED. T
2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE. 20 T T 0 T T
) DENOTES PCB COPPER LAYOUT WITH SMOBC (SOLDER MASK 0 0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 200 400 600 800 1000 1200 1400 1600 1800 2000
OVER BARE COPPER) 0 1 2 3 4 5 6 7 8 FREQUENCY (MHz) FREQUENCY (MHz)
DENOTES COPPER LAND PATTERN FREE OF SOLDERMASK
CONTROL VOLTAGE (V)

- - - - ®
108 mMInI-CII"CI.IItS 1SO 9001 SO 14001 AS 9100 www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 apps@minicircuits.com 109



DOCSIS® 3.1

Surface Mount

Voltage Variable Attenuator Performance Charts EVA-2-75+

75Q 50 to 2000 MHz

EVA-2-75+ EVA-2-75+
R . ATTENUATION Vs. FREQUENCY ATTENUATION Vs. INPUT POWER
Maximum Ratlngs Features _'_,..h“_ OVER CONTROL VOLTAGES OVER CONTROL VOLTAGES AT 500 MHz
Operating Temperature -45°C to 85°C - Frequency range, 50-2000 MHz - 70 T 40
Storage Temperature -55°C to 100°C + IP3, 50 dBm typ. L j - 0V
Absolute Max. Supply Voltage(V+) 7V | - Maximum attenuation at minimum current =iy | _ 0% —A— 1.5V | _ 35 + g g g ——
Absolute Max. Control Voltage(Vctrl) 9V | - No external bias and RF matching network required r‘lﬂl" m \ 'i ‘Zx m 3 ——ov [
Absolute Max. RF Input Level +22dBm | * Small size, shielded case T 50 = ol z -y
Permanent damage may occur if any of these limits are exceeded. * Aqueous washable CASE STYLE: HE1135 S 40 5 25 -—a |
. . . . = = |
Pin Connections Applications < . — < - 8V
RF IN |, cATv i Tt & P —1e
RF OUT 6 | - variable gain amplifiers E 20 ra—arara—a i A * - — E 0
V CONTROL 3 | - Feed forward amplifiers < RS —— 3 —— T3 < _ _ _ _ R
v+ 4 | - ALC circuits 10— PR p— 5 @ = = = D
GROUND 2,5 o vl Bl i e v o o L % L - 4 - 4
Outline Drawing 0 250 500 750 1000 1250 1500 1750 2000 0 4 8 12 16 20 24
TOP_SIDE SIDE VIEW FREQUENCY (MHz) INPUT POWER (dBm)
. Lps . _ oro
65 s Electrical Specifications (T,,,= 25°C)
PGB Land Pattem FREQ. [MIN. INSERTION [ MAX. ATTENUATION [ INPUT | CONTROL IP3 [RETURN|POWER SUPPLY
. (MHz) LOSS, dB (+8V) dB (0V) POWER|Voltage Current|(dBm)| LOSS | Voltage Current
, ﬁ ﬁ d@Bm) [ (V) (mA) (dB) ) (mA) 2.
£ L 7 g 4 7 F Min.  Max. Typ. Max. Typ. Min. Max. Max. Typ. Typ. Max. EVA-2-75+ EVA-2-75+
o] ¢/ T INPUT RETURN LOSS Vs. FREQUENCY OUTPUT RETURN LOSS Vs. FREQUENCY
! 50 -1000| 25 3.5 40 25 +22 0-8 40 48 27 +5 3 OVER CONTROL VOLTAGES OVER CONTROL VOLTAGES
l 1000 - 2000 3.0 4.7 24 20 +22 0-8 40 51 20 +5 3 45 T 45 T
— oV - ov
’ " | Notes: 40 —— 1.5V 40 1.5V
:w Rise/Fall time: 15uSec/36uSec Typ. o == 4V o i‘ ég
3 Switching Time, turn on/off: 40uSec. Typ. T 351 0= 6V — T 35+ - av [
MDEI:;‘Z;‘ET‘ Suggested Layout 9, & == 8V 8 \ \\
Equivalent Schematic g %7 o — N g P L \\
Outl D (inch) WA E 251 _ ~—_ E 25 $ <
utline Dimensions (inch 3 = g‘\
A B (¢} D E F GmmH T E 20 E,E”E‘ —_— ——¢ :k \' E 20 T = H— 9*5\
[ -1 - —— 4 = - T
394 394 150 .122 075 .120 .038 .037 L
1001 1001 381 310 190 305 097 094 RF Yy L y RF 15 T L 15 N L
J K L M N P Q@ R w ION—MATCHING i< & P MATCHING —OolJT o 0
026 .061 .370 .434 038 .046 .081 .10 '
066 185 540 1102 097 117 206 279 - 07 V CONTROL 0 250 500 750 1000 1250 1500 1750 2000 0 250 500 750 1000 1250 1500 1750  200C
FREQUENCY (MHz) FREQUENCY (MHz)
Demo Board MCL P/N: TB-381
Suggested PCB Layout (PL-238)
EVA-2-75+
O 2 0. 760.09) TYPICAL ATTENUATION AT 500 MHz EVA-2-75+ EVA-2-75+
4PL. .080" [2.0] TYP RE Vs.
W F 40 IP3 Vs. FREQUENCY PHASE SHIFT Vs. FREQUENCY
.020" [90.51] PTH % 35 OVER CONTROL VOLTAGES OVER CONTROL VOLTAGES
TYPx20 "
o & 10 54
o =
PACKAGE g 25 \\ 51 fﬁ _ M
OUTLINE - . =
2 20 48 /' ] l— Lo—1
o
2 s \ T 451 = e "
= g, / £ — Lo—
E z I £
PIN 1% % = 0 ~—_ - l / F /’/
NOTE: 5 & 39 y -0V [ | bu, = 4
150
1 050°%.002" COPPER: 1/2. 07 EACH SIDE o e 0 36 =2v L g =
FOR OTHER MATERIALS TRACE WIDTH MAY NEED TO BE MODIFIED. -8 6V o 100
2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE. 0 1 2 3 4 5 6 7 8 33 L //
m gsggT:iR:C?ogg;‘l:fR LAYOUT WITH SMOBC (SOLDER MASK CONTROL VOLTAGE (V) . +I 8v 52 /‘
DENOTES COPFER LAND PATTERN FREE OF SOLDERMASK 0 250 500 750 1000 1250 1500 1750 2000 0 250 500 750 1000 1250 1500 1750  200C
FREQUENCY (MHz) FREQUENCY (MHz)

- - - - ®
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DOCSIS® 3.1

Surface Mount

Voltage Variable Equalizer

75Q 50 to 1220 MHz

Voltage Variable Equalizer VAEQ-1220-75+

Outline Drawing
Features e o OEE
+ Wide bandwidth E
+ Low insertion loss
+ Low deviation from linear loss, + 0.5 dB typ.
+ High IP3 +50 dBm typ.
+ Shielded case
+ Aqueous washable

SIDE VIEW

CASE STYLE: HE1354
PCB Land Pattern

15

78787

Applications
+ Cable loss compensation
+ Instrumentation

INDEX 1 2 3

Electrical Specifications at 25°C, V+=5V, unless otherwise noted M
Parameter Condition Min. Typ. Max. Units .
; 2 7 7
Frequency Range 50 1220 MHz % METALLIZATION -
Insertion L 50 MHz, Control Voltage, 0 - 7V 15-1.7 B L J K
nsertion Loss NN L
1220 MHz, Control Voltage, 0 - 7V 3.1-1.6 AN SOLDERRESIST - TYP, TYP.
Deviation from Linear Loss Control Voltage 0 - 7V =0.5 dB Suggested Layout
IP3 Control Voltage, 2.5 - 7V +42 +50 dBm
1 dB Compression Control Voltage, 0 - 7V +30 dBm
Input Return Loss Control Voltage, 0 - 7V 15 dB . . A i
P ge Outline Dimensions (n¢h
Output Return Loss Control Voltage, 0 - 7V 13 dB A B c D E F G H J K L M ;
WL
Supply Voltage (V+) Control Voltage, 0 - 7V 35 S 55 v 304 394 150 .122 .075 .098 .038 .026 .051 .038 .046 .434  grams
Control Voltage 7V, 0
Supply Current g mA 10.01 10.01 3.81 3.10 1.90 249 0.97 0.66 1.29 0.97 1.1711.02 0.7
Control Voltage 0V, 10 16
Control Voltage 7V 12 20
Control Current mA
Control Voltage 2.5V 0
Demo Board MCL P/N: TB-549+
Suggested PCB Layout (PL-315) Pin Connections
Function Pin Number
. o . ; .0307%0,002" [0.76+0.051
Maxi Rati Simplified Functional Diagram LINE VIDTH 080" [2.0) TYP RF IN 1
aximum Ratings . RF OUT 6
P 1t Rati ! Y
arameter oS | 9.020" [60.511 PTH | V CONTROL 3
Operating Temperature 0°C to 85°C 1 TYPx20 ) 080° [2.01 Vit 4
B = B [
Storage Temperature -55°C to 100°C : \o ‘fo o e GROUND 25
|
Input Power +23 dBm INPUT O —CO OUTPUT PACKACE—" | eI s
Control voltage 1V : OUTLINE ?
Supply Voltage (V+) 7V | (== ==,
Permanent damage may occur if any of these limits are exceeded. | =—e=——e——0——@
S p——
—O-00—
Control PIN 1|
L Al
i : NOTE: L
Pin Connections 1. TRACE WIDTH IS SHOWN FOR R04350 WITH DIELECTRIC THICKNESS.
s Pin Number .030”+.002”. COPPER: 1/2 0Z. EACH SIDE.
FOR OTHER MATERIALS TRACE WIDTH MAY NEED TO BE MODIFIED.
RF IN 1 2. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE.
RF OUT 6 I:l DENOTES PCB COPPER LAYOUT WITH SMOBC (SOLDER MASK
V CONTROL 3 OVER BARE COPPER)
Vi 4 I:l DENOTES COPPER LAND PATTERN FREE OF SOLDERMASK
GROUND 2,5

112
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DOCSIS® 3.1

HFC Spectrum

DOCSIS 3.1 Features
® Speed: 10 Gbps downstream, 1 Gbps upstream

WOCSIS 3 1 (Downstireamn)

e Capacity: 50% more data over the same spectrum on existing
HFC networks : » DOCSIS 3.0 DOCSIS 3.0 (Downsmears)

¢ Efficiency: Increase cable modem energy efficiency.

* Quality: Reduce network delay, improving responsiveness for applications O0B !'--E'if-ll'r':ar-'l-
e Migration: DOCSIS 3.1 modems are designed to co-exist with older SRS

versions, enabling incremental deployment based on market demand

DOCSIS 3.1 Block Diagram

Variable
Trans- Trans- Equalizer

former Amp. former VVA

Trans- Amp.
former

Coupler Diplexer

s |
Network B | g L

DOCSIS
RJ45/SFP processor MAC/PHY RF1
Module

FPGA

High speed
Data (modulator/ RF2
Demodulator) buc ‘
——~ \ X -
} Downstream
i Amp. VVA Amp. Coupler RF monitoring
S
<]
Upstream
Amp. RF monitoring
Synthesizer/
VCO
Clock System
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DOCSIS 3.1

The Next Generation Technology
for CATV and Broadband

Direct Sales

» Brooklyn
sales@minicircuits.com
1 718-934-4500

» Missouri
sales@minicircuits.com
1 417-335-5935

» Europe
sales@uk.minicircuits.com
44 1252-832600

» Taiwan
robert@min-kai.com.tw
886 3 318 4450

HETS  Visit minicircuits.com

to explore our product portfolio.

,ﬁ J

Technical Support

» NORTH AMERICA
apps@minicircuits.com
(718) 934-4500

» SINGAPORE, INDONESIA
MALAYSIA, THAILAND
sales@minicircuits.com.my
(604) 646-2828

» ISRAEL
app@ravon.co.il
972 4 8749100

» TAIWAN & PHILIPPINES
robert@min-kai.com.tw

[ JMini-Circuits’

» EUROPE
apps@uk.minicircuits.com
44 1252 832600

» INDIA
apps@minicircuits.com
91 44 2 2622575

» CHINA
sales@minicircuits.com
0591-8787-0001
Or
yuanzhong@minicircuits.com
20-8734 0992
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