2 Way-90° Power Splitter QCV-151+

50Q2 90 to 150 MHz

The Big Deal

CASE STYLE: JV1210C-1

* High Power handling (10W)
* Low Unbalance, 0.5 dB & 4 deg. typ.
* Industry leading combination of size/bandwidth

Product Overview

Mini-Circuits new 90° Power Splitter, model QCV-151+, offers an industry leading combination of operating
bandwidth and size; supporting nearly an octave band in a miniature EIA-1210 form factor. The outstanding
phase and amplitude unbalance make this component a versatile building block for use in a variety of systems

and sub-system designs.

Key Features

Feature

Advantages

Small Size

Offered in the EIA-1210 package size, the QCV-151+ offers an industry leading combination
of size, bandwidth and frequency. The small footprint (3.2mm x 2.0mm) allows for reduced
parasitics in systems with improved performance and simplified layout.

Low Phase and Amplitude Unbalance

Supporting 4 deg. and 0.5 dB unbalance make this 90° hybrid applicable for use in high-
er level integrated components such as image reject mixers, single sideband modulators,
phase shifters, variable attenuators, and balance amplifiers.

High Power Handling

Capable of operating up to 10W, the LTCC construction of the QCV-151+ makes this 90°
hybrid a robust, rugged product that can be used effectively in either the transmit or receive
paths.

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

CJIMini-Circuits’

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



Surface Mount

Power Splitter/Combiner

2 Way-90°

Maximum Ratings

Operating Temperature -55°C to 100°C
Storage Temperature -55°C to 100°C
Power Input (as a splitter) 10W* max.

* Derate linearly to 3W at 100°C ambient.

Permanent

damage may occur if any of these limits are exceeded.

Pin Connections

SUM PORT 1
PORT 1 (0°)

PORT 2 (+90°)

GROUND 2,5

50 OHM TERM EXTERNAL

Product Marking: CB

MARKING ‘MAY APPEAR
SEE SPECIFIC MODELS
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Suggested Layout,
Tolerance to be within +.002

Outline Dimensions (n¢h
A B C D E F G

126 .098 .059 .004 .022 .016 .039

3.2 25 1.50 0.1 0.56 0.4 1.0

H J K L M wt
- - 177 .024  .059 grams
- - 4.5 0.6 1.5 0.03

Demo Board MCL P/N: TB-610+
Suggested PCB Layout (PL-340)

044,

-013 4 PL- 2 Pl
> 043,
| 2 pL.

130" TP FOR GROUND

.044 LINE WIDTH, 4 PL.
(SEE NOTE BELOW)

NOTES: 1.TRACE WIDTH IS SHOWN FOR ROGERS R04350B WITH DIELECTRIC

[
L

THICKNESS 0.020” + 0.0015"; COPPER: 1/2 0Z. 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).

777] DENOTES COPPER LAND PATTERN FREE OF SOLDER MASK.

50Q 90 to 150 MHz

Features

¢ low insertion loss, 0.4 dB typ.

* high isolation, 20 dB typ.

e ultra small size, 0.12x0.10x.059”

* wrap-around terminal for excellent solderability

Applications

* |&Q modulators

* image reject mixers
* balanced amplifiers
* avionics
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Generic photo used for illustration purposes only
CASE STYLE: JV1210C-1

+RoHS Compliant
The +Suffix identifies RoHS Compliance. See our web site
for RoHS Compliance methodologies and qualifications

|
jlable Tape and Ree
n@ Aval’:t no extra cost
Reel Size Devices/Reel
7 20, 50, 100, 200, 500,1000, 2000

Electrical Specifications at 25°C

Parameter Frequency (MHz) Min. Typ. Max. Unit

Frequency Range 90 150 MHz

N—— 90-118 — 0.5 0.8

(r:/zr If;r::og;sylsed outputs above 3 dB) Uikt - % Bes ¢
138-150 — 0.9 1.35
90-118 17 20 —

Isolation 118-138 14 17 — dB
138-150 11 15 —
90-118 — 3.0 4.0

Phase Unbalance 118-138 — 28 55 Degree
138-150 — 4.0 10.8
90-118 — 11 1.6

Amplitude Unbalance 118-138 — 0.3 0.75 dB
138-150 _ 0.9 1.7
90-118 — 1.2 1.4

VSWR (Port S) 118-138 _ 13 1.55 &l
138-150 — 1.45 1.8
90-118 — 1.2 1.4

VSWR (Port 1-2) 118-138 — 1.3 1.6 1
138-150 — 1.5 1.9

Electrical Schematic

PORT 1

SUM PORT

50 Ohm

PORT 2

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. REV.C
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 M164532
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 QCV-151+
== = = ® ED-13423C/1
mMInI-CII'CUItS ADIGP/AM

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



QCV-151+

Typical Performance Data

Frequency Total Loss' Amplitude Isolation Phase VSWR VSWR VSWR

(MHz) (dB) Unbalance (dB) Unbalance S 1 2

(dB) (deg.)
S-1 S-2

90.00 2.92 3.91 0.99 26.73 88.22

95.00 3.05 3.77 0.72 25.92 88.29

100.00 3.17 3.66 0.49 25.10 88.39 . . .

105.00 3.27 3.58 0.30 24.27 88.52 1.16 1.16 1.18

110.00 3.36 3.52 0.15 23.42 88.70 1.18 117 1.20

115.00 3.43 3.48 0.05 22.56 88.93 1.19 1.19 1.22

120.00 3.49 3.48 0.01 21.66 89.23 1.21 1.20 1.24

125.00 3.53 3.50 0.03 20.73 89.60 1.24 1.23 1.27

130.00 3.55 3.55 0.01 19.77 90.09 1.27 1.26 1.29

135.00 3.55 3.64 0.09 18.77 90.71 1.30 1.29 1.33

140.00 3.54 3.77 0.24 17.76 91.54 1.34 1.33 1.37

145.00 3.51 3.96 0.45 16.73 92.64 1.38 1.37 1.42

150.00 3.48 4.20 0.73 15.68 94.11 1.44 1.43 1.48

1. Total Loss = Insertion Loss + 3 dB splitter loss.

QCV-151+ QCV-151+
TOTAL LOSS ISOLATION
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230 — | < 20
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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

CJIMini-Circuits’

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



2 Way-90° Power Splitter/Combiner

QCV-151+

Typical Performance Data

AMP. PHASE

FREQ. TOTAL LOSS? UNBAL. ISOLATION UNBAL. FREQ. VSWR

(MHz) (dB) (dB) (dB) (Deg.) (MHz) (:1)

S-1 S-2 1-2 S 1 2
60.0 191 5.53 3.62 31.31 88.03 60.0 1.10 1.10 111
65.0 2.10 5.14 3.05 30.56 88.04 65.0 111 1.10 111
70.0 2.28 4381 2.53 29.80 88.06 70.0 111 111 1.12
75.0 245 453 2.08 29.06 88.08 75.0 1.12 111 1.13
80.0 2.62 4.29 1.67 28.29 88.12 80.0 1.12 1.12 1.13
85.0 2.78 4.09 131 27,51 88.16 85.0 1.13 1.12 1.14
90.0 2.92 3.91 0.99 26.73 88.22 90.0 1.13 1.13 1.15
95.0 3.05 3.77 0.72 25.92 88.29 95.0 1.14 1.14 1.16
100.0 3.17 3.66 0.49 25.10 88.39 100.0 1.15 1.15 1.17
105.0 3.27 3.58 0.30 24.27 88.52 105.0 1.16 1.16 1.18
110.0 3.36 3.52 0.15 23.42 88.70 110.0 1.18 1.17 1.20
115.0 343 3.48 0.05 22.56 88.93 115.0 1.19 1.19 1.22
120.0 3.49 3.48 0.01 21.66 89.23 120.0 121 1.20 124
125.0 3.53 3.50 0.03 20.73 89.60 125.0 124 1.23 1.27
130.0 3.55 3.55 0.01 19.77 90.09 130.0 1.27 1.26 1.29
135.0 3.55 3.64 0.09 18.77 90.71 135.0 1.30 1.29 1.33
140.0 3.54 3.77 0.24 17.76 91.54 140.0 1.34 1.33 1.37
145.0 3.51 3.96 0.45 16.73 92.64 145.0 1.38 1.37 1.42
150.0 3.48 4.20 0.73 15.68 94.11 150.0 1.44 1.43 1.48
155.0 3.44 4,53 1.09 14.63 96.14 155.0 1.50 1.50 1.55
160.0 3.41 4.94 1.53 13.60 98.91 160.0 1.58 1.58 1.64
Total Loss = Insertion Loss + 3dB Splitter Loss
m Mil‘li-CiI‘CUitS minici@lits.com- REV. X1

IS0 8001 1SO 14001 AS 8100 CERTIFIED

F.O. Box 350166, Brooklyn, New York 11235-0003 (718) §34-4500 » Fax (718) 332-4661 For detailed parformance spacs & shopping online sea Mini-Circuits web site QCV-151+

e The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www.minicircuits.com
cem Tl
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2 Way-90° Power Splitter/Combiner

QCV-151+

Typical Performance Curves
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mi niciﬁ:lits.cqn-
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REV. X1

PO, Box 350166, Brooklyn, Mew York 11235-0003 (718) $34-4500 » Fax (718) 332-4661 For detailed performance specs & shopping online see Mini-Circuits web site QCV-151+
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Case Style JV

Outline Dimensions JV1210C-1

PCB Land Pattern

G+.008 TYP o AE00e

D MIN TYP—-H? , o | moex anes . TYPL WP—=
wariing WAy ppeas [ T4 2

ON THE DEVICE ™| ____ ?
SEE SPECIFIC M::n::ELsL "] | B+.008 /// M TYP

[P B 7]
4| 5

F+:004 TYP—T 8\ __ PAD SHAPE MAY VARY
’ —= =—E+.006 TYP l l l
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f 777777 METALLIZATION

Suggested Layout,
Tolerance to be within +.002

WT,
CASE# | A B c D E F G | H | K L M GRAM
126 | 098 | 059 | .04 | 022 | 016 | 039 | - S O 7
WI210C-L | 5oy | 2s) | @as0) | () | 58 | 9 | ao) | - - | @5 | (8 | @5 0

Dimensions are in inches (mm). Tolerances: 2 PI. +.01; 3 PI. +.005

Notes:

1. Open style, ceramic base.

2. Termination finish: as shown below or indicated on Data Sheet.
For RoHS Case Styles:  Tin plate over Nickel plate. All models, (+) suffix.
For RoHS-5 Case Styles: Tin-Lead plate. All models, no (+) suffix.

3. Pad tolerance is non-cumulative. Minimum spacing between each pad is .004.

ISO 9001 ISO 14001 CE
P.O. Box 350168, Brookiyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 For detailed performance specs & shopping online see Mini-Circuits web site
” ‘b The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www. mm:cm:u:ls com
~- —r‘

RE/F MICROWAVE COMPONENTS

JV1210C-1 Rev.:H (03/19/19) M172660 File:J\V1210C-1.DOC Sheet 1 of 1
This document and its contents are the property of Mini-Circuits.
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THIRD ANGLE PROJECTION REVISIONS

REV| ECN No. DESCRIPTION DATE | DR [AUTH
_E_ OR | M130278 NEW RELEASE 02/16/11] PW | ABD

SUGGESTED MOUNTING CONFIGURATION
FOR JV1210C—1 CASE STYLE, ”"06SQ07” PIN CONNECTION

.013 4 /P)I_\&I—I»

2 PL.
v .043,
Ty /\/Q 2 PL.

.044,

012, /
4 PL. !
<h
PIN 1
'_l_—l T l_—l_l
| L |_.!__| L ’
| 7 M— — 013
032 | &: PACKAGE
- ;3; —_ = OUTLINE
L4 uj\sx $.015 PTH
- 1‘% v FOR GROUND
{1
.013, | | .044 LINE WIDTH, 4 PL.
4 PL.

o (SEE NOTE BELOW)
_/\/_

NOTES: 1.TRACE WIDTH IS SHOWN FOR ROGERS RO4350B WITH DIELECTRIC
THICKNESS 0.020” £ 0.0015”; 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 SOLDER MASK.

UNLESS OTHERWISE SPECIFIED INITIALS DATE . . . . ®

::ﬁ:if:; A::aNE: IN INCHES DRAWN PW 02/04/11 | T I Mlnl —_ C 1r C u1ts ]ligoglilpyt:nNeYA:fggg
2 PL DECIMALS CHECKED L 02/16/11

iNZII:EgE(;IMALS + .005 APPROVED ABD 02/16/11

oo s PL, 06SQ07, JV1210C—1, TB—610+

[.] Mini—Circuits ®
THIS DOCUMENT AND ITS CONTENTS ARE THE PROPERTY OF MINI-CIRCUITS.

EXCEPT FOR USE EXPRESSLY GRANTED, IN WRITING, TO ITS VENDORS, VENDEE . .

B e T S o R e Al oy | T e |
THESE CONTENTS SHALL NOT BE USED, DUPLICATED OR DISCLOSED TO ANY OUTSIDE A 15542 98 _PL_ 340 OR
PARTY, IN WHOLE OR IN PART, WITHOUT WRITTEN PERMISSION OF MINI-CIRCUITS.

ASHEETA1.DWG REV:A DATE:01/12/95 FILE: 98PL34'0 SCALE: 1 0: 1 SHEET: 1 OF 1




Evaluation Board and Circuit

TB—610+

DUT

3] [2] [1]

[4] [5] [6]

Schematic Diagram

1. SMA Female connectors.

2. PCB Material: Rogers R0O4350 or equivalent, Al . ®
Dielectric Constant=3.5, Thickness=.020 inch. m Mlnl Clrcults

DWG NO:TB—-610—-20+ REV: B
THIS DOCUMENT AND ITS CONTENTS ARE THE PROPERTY OF MINI-CIRCUITS. SH:2 OF 2




[ Mini-Circuits

Environmental Specifications ENV06

All Mini-Circuits products are manufactured under exacting quality assurance and control standards, and are capable of meeting published specifications after being subjected to

any or all of the following physical and environmental test.

Specification

Test/Inspection Condition

Reference/Spec

Operating Temperature

Storage Temperature

Humidity

Solder Reflow Heat

Solderability

Vibration (High Frequency)

Mechanical Shock

-55° to 100°C
Ambient Environment

-55° to 100° C
Ambient Environment

90 to 95% RH, 240 hours, 50°C

Sn-Pb Eutetic Process: 225°C peak
Pb-Free Process 245° - 250°C peak

10X Magnification

20g peak, 10-2000 Hz, 12 times in each of three
perpendicular directions (total 36)

50g, 11 ms, 1/2-sine, 18 shocks: 3 each direction, each of 3
axes

Individual Model Data Sheet

Individual Model Data Sheet

MIL-STD-202, Method 103, Condition A, Except 50°C
and end-point electrical test done within 12 hours

J-STD-020, Table 4-1, 4-2 and 5-2, Figure 5-1

J-STD-002, Para 4.2.5, Test S, 95% Coverage

MIL-STD-202, Method 204, Condition D

MIL-STD-202, Method 213, Condition A

ENV06 Rev: A 02/25/11 M130240 File: ENVO6.pdf

This document and its contents are the property of Mini-Circuits.

Page: 1
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