High Power

SPDT RF Switch

RF Switch with internal driver
Single Supply Voltage, +2.3V to +5.5V

HSW2-272VHDR+

The Big Deal

* High power handling, 32W @ 850 MHz - Pulsed
* High IIP3, +81 dBm

* Immune to latch-up

CASE STYLE: JY2179

Product Overview

Mini-Circuits’ HSW2-272VHDR+ is a MMIC SPDT reflective switch with an internal driver designed for
wideband operation from 30 to 2700 MHz with high RF input power handling. This model provides high
linearity, low insertion loss, fast switching speed and low current consumption in a tiny 5x5mm 32-lead
MCLP package. Produced using a unique CMOS process on silicon, it offers the performance of GaAs
with the advantages of conventional CMOS devices. HSW2-272VHDR+ provides a high level of ESD
protection and excellent repeatability. The switch operates on a single positive supply voltage with very
low current consumption of 120pA (typical).

Key Features

Feature Advantages

One model can be used in many applications, saving component count. Also

Wideband, 30 to 2700 MHz

ideal for wideband applications such as military and instrumentation.

High power:
* 32W @ 850 MHz Pulsed
*20W @ 850 MHz CW

Suitable for signal routing applications with high power requirement such as
antenna feeds in transmit systems and more.

Low insertion loss:
*0.25dB @ 850 MHz
¢ 0.4 dB @ 2000 MHz

Provides excellent transmission of signal power from input to output and mini-
mizes overall system loss.

High isolation:
* 34 dB at 1000 MHz
* 27 dB at 2700 MHz

High isolation significantly reduces leakage of power into OFF ports.

High linearity, +85 dBm IIP3

High linearity minimizes unwanted inter-modulation products which are difficult
or impossible to filter in multi-carrier environments, or in the presence of strong
interfering signal from adjacent circuitry or received by antenna.

Small size, 5 x 5mm QFN package

Small footprint for a high power switch saves space in dense layouts while providing low
inductance, repeatable transitions, and excellent thermal contact to the PCB.
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High Power

SPDT RF Switch 50Q 30 - 2700 MHz

RF Switch with internal driver
Single Supply Voltage, +2.3V to +5.5V

Product Features
* High Power

45 dBm (32W) at 850 MHz, 44 dBm (25W) at 2 GHz - Pulsed
 High IIP3

85 dBm at 850 MHz, 81 dBm at 2.7 GHz HSW2-272VHDR+
* Low Insertion Loss

0.25 dB at 850 MHz, 0.4 dB at 2 GHz
* Low current consumption, 120 pA typ.
* Immune to latch up alvie eIl

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

Generic photo used for fllustration purposes only

CASE STYLE: JY2179

Typical Applications

e Defense

e Communication Infrastructure
e Test and Measurements

General Description

HSW2-272VHDR+ is a high power reflective SPDT switch with integral CMOS driver, operates with single
positive supply voltage while consuming, 120 pA typical. It has been designed for wideband operation. It
is packaged in a tiny 5mm x 5mm, 32-lead package and is rated MSL3 and passes 1.5KV for ESD (HBM).

Simplified Schematic and Pad Description

=
RF COMMON ceoo%ana
? 55554550505
88888888
ouT H esp He ] LR . @3 eND
- |
RF Section RF1|ID ! | @3 RF2
RF1 Lo RF2 GND [ | | @2| GND
© ! GND | | Paddle 3 @1| 6ND
: oND (3D | Ground ! @a| GND
i GND |® | | ag| eNp
i GND |[TD | | 8| GND
= GND [ "t < az| oNp
Internal CMOS Driver e efasr6am
| | g228852¢2¢2
>
Control VDD teor>0o00
Pad
Function Number Description
RF COM 28 RF common/ SUM port*
RF1 2 RF out #1/In port #1*
RF2 23 RF out #1/In port #2*
Control 13 CMOS Control IN
VDD 12 Supply voltage
1,3-11,14-22, 24-27,
GND 29-32, paddie RF ground
*Must be held at OV DC. If required add DC blocking capacitors on these ports.
REV.OR
® M160359
H Y H H HSW2-272VHDR+
HMini-Circuits

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



SPDT RF Switch

HSW2-272VHDR+

RF Electrical Specifications’, T,,;=25°C, 50Q, V,,= +3.3V

Parameter Condition (MHz) Min. Typ. Max. Units
Frequency range 30 2700 MHz
30 - 1000 — 0.3 0.45
Insertion loss®* 1000 - 2000 — 0.4 0.60 dB
2000 - 2700 — 0.7 0.95
30 - 1000 34 35 —
Isolation between Common port and RF1/RF2 Ports 1000 - 2000 27 28 — dB
2000 - 2700 23 24 —
30 - 1000 34 37 —
Isolation between RF1 and RF2 ports 1000 - 2000 27 30 — dB
2000 - 2700 23 26 —
30 - 1000 — 30 —
Return loss (ON STATE) 1000 - 2000 — 20 — dB
2000 - 2700 — 20 —
. 2f=+45 dBm pulsed at 1 GHz — -94 -90
Harmonics dBc
3f=+45 dBm pulsed at 1 GHz — -84 -80
850 — 85 — dBm
Input IP3
2700 — 81 —
. 30 - 2000 — 35.5 — w
Input 0.1 dB Compression®
2000 - 2700 — 28.2 —
RF Input Power Operating CW® 30 - 2000 — — 20.0
(Cold Switching) 2000 - 2700 — — 15.8 w
Hot Switching 30 - 2700 — — 1.0
. 30 - 2000 — — 31.6
RF Input Power Operating pulsed®” W
2000 - 2700 — — 25.1
Thermal Resistance Junction to case — 35.6 °C/W
Operating Juction Temperature — 140 °C
Notes:
1. Tested on Mini-Circuits’ test board TB-923+, using Agilent's N5230A network analyzer (see Characterization test circuit, Fig.1).
2. Insertion loss values are de-embedded from test board loss.
3. 0.1 dB Compression is a measure of linearity. For continuous operation do not exceed RF input power operating specs.
4. Insertion loss and return loss are improved by external matching, see Test board drawing.
5. 10% duty cycle, 4620 p period.
6. Derate linearly to 10W (over 30-2000 MHz) and 8W (over 2000-2700 MHz) at 85°C
7. Derate linearly to 15.8W (over 30-2000 MHz) and 12.5W (over 2000-2700 MHz) at 85°C
8. Maximum control voltage high also cannot exceed Voo
DC Electrical Specifications
Parameter Min. Typ. Max. Units
Supply voltage, Vpp 2.3 5.5 \Y
Supply current — 130 200 A
Control voltage Low -0.3 0.6 Vv
Control voltage High® 1.17 3.6 \
Control current —_ 2.0 — pA
Switching Specifications
Parameter Condition Min. Typ. Max. Units
Switching time Control 0 to 3.4V
Frequency: 10 kHz — 15 25 pSec
10, 10, O,
50% Control to 90%/10% RF Voo=2.3/3 4/5.5V
SV\{’ItChlng time Vcrri=100Hz, 0 to 3V o 41 . uSec
50% Control to 0.01 dB Vpp=3.3V
Control 0 to 3.4V
Video feed-through Frequency: 10 kHz — 27 — mVep
Vpp=2.3/3 4/5.5V
Control 0 to 3.4V
Rise/Fall Time X
10 to 90% or 90 to 10% Frequency: 10 kHz - 14 - HSec
Vpp=2.3/3 4/5.5V

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 sales@minicircuits.com
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SPDT RF Switch HSW2-272VHDR+

Absolute Maximum Ratings®

Parameter Ratings
Operating temperature -40°C to +85°C
Storage temperature -65°C to 150°C
Voo, Supply voltage -0.3t0 5.5V
Voltage control -0.3V Min. 3.6 Max.
RF Input power, CW 0.03-2 GHz s5.5W
2-2.7GHz 28.2W
Junction Temperature 200°C (10s max)

9. Operation of this device above any of these conditions may cause permanent damage.

Truth Table (State of control voltage selects the desired switch state)

RF common to
State of Control voltage RF1 RE2
High ON OFF
Low OFF ON

ON- low insertion loss state OFF- Isolation State

Characterization Test Circuit

RF COMMON
O
1
—w
_____ —
I' | Component _ Value Size  Manufacturer Remarks
RF Section | v Ci1 0.2pF 0402 Various —
—O c2 0.01pF 0603 Various —
f C3 100 pF 0603 Various —
L R1 0Q 0603 Various —
L — 0.195” — See PL drawing
W — 0.012” — See PL drawing

Vss/GND

R | Zc3 T ZLc2
l I T8-923+

o
Control VDD

Figure 1. Block Diagram of test Circuit used for characterization
(DUT soldered on Mini-Circuit's TB-923+)

CJIMini-Circuits’
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SPDT RF Switch HSW2-272VHDR+

Product Marking
32

g ®

Marking may contain other features or characters for internal lot control

Additional Detailed Technical Information

additional information is available on our dash board. To access this information click here

Data Table
Performance Data
Swept Graphs
Case Style JY2179 Piastic package, exposed paddle
Tape & Reel F68
Standard quantities available on reel 7" reels with 20, 50, 1'00, 200, 500, 1000 devices
13" reels with 3K devices
Suggested Layout for PCB Design PL-494
Evaluation Board TB-923+
Environmental Ratings ENV83

ESD Rating
Human Body Model (HBM): Class 1C (pass 1000V) in accordance with MIL-STD-883, Method 3015

MSL Rating
Moisture Sensitivity: MSL3 in accordance with IPC/JEDEC J-STD-020D

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

CJIMini-Circuits’
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RF Switch SPDT

HSW2-272VHDR+

Typical Performance Data

L JMini-Circuits
ISO 9001 ISO 14001 AS 9100 CERTIFIED

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 834-4500 « Fax (718) 332-4661 For detailed performance specs & shopping online see Mini-Circuits web site
M_._.)a The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www.minicircuits.com

IF/RF MICROWAVE COMPONENTS

miniciz§uits.com—

INSERTION LOSS (dB) ISOLATION (dB)
RF FREQ VDD=+3.4V RF FREQ VDD=+3.4V VDD=+3.4V
(MHz) (MHz)
RF1-RF2 RF1-RF2
RF COM-RF1 | RF COM-RF2 RF COM-RF1 | RF COM-RF2 State LOW* | State HIGH*
10 0.18 0.17 10 74.33 74.48 75.35 76.30
30 0.18 0.18 30 65.90 65.73 67.70 68.13
50 0.18 0.18 50 61.36 61.53 63.42 63.96
70 0.18 0.18 70 58.57 58.45 60.43 61.07
100 0.19 0.18 100 55.45 55.43 57.42 58.13
200 0.20 0.19 200 49.42 49.30 51.52 52.18
400 0.21 0.21 400 43.30 43.24 45.59 46.23
600 0.24 0.23 600 39.77 39.60 42.06 42.76
800 0.25 0.25 800 37.13 37.06 39.51 40.22
1000 0.29 0.27 1000 35.07 35.03 37.51 38.21
1300 0.35 0.33 1300 32.54 32.55 35.01 35.68
1400 0.36 0.36 1400 31.80 31.83 34.23 34.90
1500 0.39 0.39 1500 31.08 31.14 33.51 34.16
1600 0.41 0.41 1600 30.40 30.45 32.78 33.41
1700 0.42 0.42 1700 29.74 29.81 32.08 32.69
1800 0.44 0.43 1800 29.10 29.15 31.37 31.96
1900 0.45 0.44 1900 28.45 28.51 30.65 31.24
2000 0.44 0.44 2000 27.81 27.89 29.94 30.53
2100 0.44 0.43 2100 27.15 27.29 29.25 29.86
2200 0.43 0.42 2200 26.51 26.67 28.60 29.20
2300 0.42 0.42 2300 25.86 26.10 27.95 28.58
2400 0.43 0.42 2400 25.23 25.56 27.32 27.99
2500 0.44 0.44 2500 24.64 24.99 26.72 27.42
2600 0.47 0.48 2600 24.04 24.47 26.16 26.88
2700 0.54 0.54 2700 23.52 24.00 25.65 26.45
2800 0.62 0.64 2800 23.03 23.55 25.14 25.95
2900 0.73 0.75 2900 22.59 23.12 24.64 25.51
3000 0.89 0.89 3000 22.16 22.79 24.20 25.06
3100 1.06 1.07 3100 21.81 22.39 23.80 24.70
3200 1.23 1.26 3200 21.50 22.05 23.43 24.35
3300 1.43 1.47 3300 21.19 21.75 23.05 23.98
3400 1.65 1.69 3400 20.88 21.44 22.71 23.63
3500 1.87 1.92 3500 20.61 21.16 22.39 23.33
3600 2.08 2.13 3600 20.38 20.90 22.18 23.07
3700 2.29 2.35 3700 20.10 20.63 21.86 22.78
3800 2.50 2.56 3800 19.86 20.38 21.60 22.48
3900 2.70 2.76 3900 19.68 20.18 21.43 22.22
4000 291 2.95 4000 19.51 20.00 21.21 21.94
*Note:
State of Control Voltage
LOW RF COM-RF2 ON
HIGH RF COM-RF1 ON
ON - Low insertion loss state
OFF - Isolation state

REV. OR
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RF Switch SPDT

HSW2-272VHDR+

Typical Performance Data

L JMini-Circuits
ISO 9001 ISO 14001 AS 9100 CERTIFIED

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 « Fax (718) 332-4661 For detailed performance specs & shopping online see Mini-Circuits web site
(v).:’)a The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www.minicircuits.com

IF/RF MICROWAVE COMPONENTS

VSWR (:1) VSWR (:1)
RF FREQ VDD=+3.4V RF FREQ VDD=+3.4V
(MHz) (MHz)
RF COM RF1 RF2 RF1 RF2
State LOW* | State HIGH* | State HIGH* | State LOW* State LOW?* | State HIGH*
10 1.04 1.04 1.04 1.03 10 2.52 2.64
30 1.04 1.04 1.04 1.03 30 2.52 2.63
50 1.04 1.04 1.04 1.04 50 2.51 2.63
70 1.04 1.04 1.04 1.04 70 251 2.63
100 1.04 1.04 1.04 1.04 100 2.50 2.62
200 1.05 1.05 1.04 1.04 200 2.49 2.61
400 1.05 1.06 1.03 1.03 400 2.46 2.57
600 1.06 1.07 1.01 1.01 600 2.45 2.56
800 1.08 1.09 1.02 1.02 800 2.45 2.56
1000 1.12 1.13 1.07 1.06 1000 2.49 2.60
1300 1.21 1.21 1.17 1.16 1300 2.62 2.72
1400 1.25 1.25 1.20 1.19 1400 2.69 2.79
1500 1.28 1.28 1.23 1.23 1500 2.77 2.87
1600 1.31 1.31 1.25 1.26 1600 2.85 2.95
1700 1.33 1.32 1.27 1.28 1700 2.94 3.05
1800 1.33 1.33 1.28 1.28 1800 3.03 3.15
1900 1.33 1.33 1.28 1.28 1900 3.13 3.25
2000 1.30 1.31 1.26 1.27 2000 3.22 3.36
2100 1.27 1.28 1.23 1.24 2100 3.31 3.46
2200 1.24 1.24 1.20 1.20 2200 3.40 3.56
2300 1.21 1.21 1.16 1.17 2300 3.48 3.66
2400 1.20 1.18 1.14 1.16 2400 3.55 3.76
2500 121 1.18 1.16 1.18 2500 3.62 3.83
2600 1.27 1.23 1.22 1.24 2600 3.67 3.89
2700 1.36 1.32 1.32 1.34 2700 3.70 3.93
2800 1.46 1.43 1.44 1.46 2800 3.71 3.95
2900 1.58 1.56 1.58 1.58 2900 3.69 3.95
3000 1.74 1.72 1.74 1.75 3000 3.65 3.95
3100 1.92 1.90 191 1.94 3100 3.60 3.92
3200 2.09 2.07 2.09 2.12 3200 3.54 3.87
3300 2.28 2.25 2.28 2.32 3300 3.45 3.81
3400 2.48 2.44 2.47 2.53 3400 3.34 3.72
3500 2.68 2.63 2.66 2.72 3500 3.22 3.60
3600 2.86 2.81 2.85 2.90 3600 3.11 3.50
3700 3.02 2.97 3.02 3.08 3700 2.97 3.38
3800 3.17 3.12 3.18 3.24 3800 2.84 3.26
3900 3.32 3.28 3.35 3.38 3900 2.73 3.15
4000 3.43 3.40 3.50 3.52 4000 2.62 3.03
*Note:
State of Control Voltage
LOW RF COM-RF2 ON
HIGH RF COM-RF1 ON
ON - Low insertion loss state
OFF - Isolation state

miniciz&uits.comr
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RF Switch SPDT

HSW2-272VHDR+

Typical Performance Data

INSERTION LOSS (dB) @ VDD=+3.4V OVER ~
TEMPERTURE ISOLATION (dB) @ VDD=+3.4V OVER TEMPERTURE
RF FREQ RF FREQ
(MHz) RF COM-RF1 RF COM-RF2 (MHz) RF COM-RF1 RF COM-RF2 RF1-RF2 RF1-RF2
State LOW* State HIGH*
-45°C | +25°C| +85°C| -45°C | +25°C | +85°C -a5°C | +25°c | +s5°Cc | -a5°c | +25°Cc | +85°C | -45°C | +25°C | +85°C | -45°Cc | +25°C | +85°C
10 0.14 0.18 0.21 0.14 0.18 0.21 10 7537 | 7433 | 7255 | 7576 | 7448 | 7341 | 7537 | 7535 | 7403 | 7704 | 7630 | 74.94
30 0.14 0.18 0.21 0.14 0.18 0.21 30 66.97 | 6590 | 6476 | 6690 | 6573 | 6496 | 6697 | 6770 | 6654 | 69.80 | 6813 | 67.12
50 0.14 0.18 0.21 0.14 0.18 0.21 50 6249 | 6136 | 6054 | 6253 | 6153 | 6068 | 6249 | 63.42 6229 | 6525 | 6396 | 6293
70 0.14 0.18 0.22 0.14 0.18 0.22 70 5061 | 5857 | 5777 | 5963 | 5845 | 5766 | 5961 | 60.43 5049 | 6244 | 6107 | 60.09
100 0.14 0.19 0.22 0.14 0.19 0.22 100 5649 | 5545 | 5463 | 5641 | 5543 | 5465 | 5649 | 57.42 56.36 | 59.49 5813 | 57.04
200 0.13 0.20 0.24 0.13 0.20 0.24 200 5040 | 4942 | 4856 | 5035 | 4930 | 4858 | 5040 | 5152 5041 | 5361 5218 | 5104
400 0.12 0.21 0.27 0.12 0.21 0.27 400 4429 | 4330 | 4258 | 4426 | 4324 | 4250 | 4420 | 4550 | 4453 | 4747 | 4623 | 4519
600 0.11 0.24 0.31 0.11 0.24 0.31 600 2062 | 3977 | 3902 | 4059 | 3960 | 3893 | 4062 | 4206 | 4112 | 4386 | 4276 | 41.76
800 0.10 0.25 0.34 0.10 0.25 0.34 800 3794 | 3713 | 3644 | 3792 | 37.06 | 3643 | 3704 | 3951 | 3870 | 4120 | 4022 | 39.35
1000 0.10 0.29 0.38 0.10 0.29 0.38 1000 3579 | 3507 | 3444 | 3578 | 3503 | 3443 | 3579 | 3751 | 3676 | 3008 | 3821 | 37.44
1300 0.12 0.35 0.46 0.12 0.35 0.46 1300 3317 | 3254 | 3198 | 3316 | 3255 | 3199 | 3317 | 3501 | 3436 | 3636 | 3568 | 3502
1400 0.12 0.36 0.49 0.12 0.36 0.49 1400 3239 | 3180 | 3124 | 3239 | 3183 | 3130 | 3239 | 3423 | 3364 | 3553 | 3490 | 3427
1500 0.14 0.39 0.53 0.14 0.39 0.53 1500 3165 | 3108 | 3053 | 3164 | 3114 | 3062 | 3165 | 3351 | 3201 | 3477 | 3416 | 3354
1600 0.15 0.41 0.56 0.15 0.41 0.56 1600 3092 | 3040 | 2088 | 3091 | 3045 | 2095 | 3092 | 3278 | 3220 | 3397 | 3341 | 3281
1700 0.15 0.42 0.58 0.15 0.42 0.58 1700 3022 | 2074 | 2022 | 3021 | 20981 | 2031 | 3022 | 3208 | 3152 | 3318 | 3260 | 3212
1800 0.15 0.44 0.59 0.15 0.44 0.59 1800 2057 | 2010 | 2859 | 2057 | 2015 | 2867 | 2057 | 3137 | 3080 | 3242 | 3196 | 31.39
1900 0.15 0.45 0.60 0.15 0.45 0.60 1900 2889 | 2845 | 2798 | 2888 | 2851 | 2803 | 2880 | 3065 | 3012 | 3168 | 3124 | 3067
2000 0.14 0.44 0.60 0.14 0.44 0.60 2000 2823 | 2781 | 2733 | 2822 | 2780 | 2741 | 2823 | 2094 | 2043 | 3095 | 3053 | 29.99
2100 0.14 0.44 0.60 0.14 0.44 0.60 2100 2755 | 2715 | 2667 | 2755 | 2729 | 2683 | 2755 | 2025 | 2875 | 3026 2086 | 2935
2200 0.12 0.43 0.59 0.12 0.43 0.59 2200 2687 | 2651 | 2605 | 2686 | 2667 | 2623 | 2687 | 2860 | 2810 | 2062 2920 | 28.69
2300 0.11 0.42 0.58 0.11 0.42 0.58 2300 2621 | 2586 | 2541 | 2620 | 2610 | 2566 | 2621 | 2795 | 2748 | 2897 2858 | 28.09
2400 0.12 0.43 0.60 0.12 0.43 0.60 2400 2557 | 2523 | 2480 | 2556 | 2556 | 2512 | 2557 | 27.32 2687 | 2837 2799 | 2751
2500 0.12 0.44 0.61 0.12 0.44 0.61 2500 2492 | 2464 | 2422 | 2491 | 2499 | 2458 | 2492 | 2672 2632 | 2777 2742 | 26.99
2600 0.14 0.47 0.66 0.14 0.47 0.66 2600 2432 | 2404 | 2368 | 2431 | 2447 | 2410 | 2432 | 2616 2578 | 2717 2688 | 26.48
2700 0.19 0.54 0.74 0.19 0.54 0.74 2700 2369 | 2352 | 2318 | 2369 | 2400 | 2365 | 2369 | 2565 | 2531 | 2670 | 2645 | 26.08
2800 0.25 0.62 0.84 0.25 0.62 0.84 2800 2317 | 2303 | 2275 | 2316 | 2355 | 2324 | 2317 | 2514 | 2486 | 2618 | 2595 | 2563
2900 0.32 0.73 0.97 0.32 0.73 0.97 2900 2266 | 2259 | 2236 | 2265 | 2312 | 2287 | 2266 | 2464 | 2443 | 2565 | 2551 | 2524
3000 0.44 0.89 115 0.44 0.89 115 3000 2222 | 2216 | 2199 | 2223 | 2279 | 2254 | 2222 | 2420 | 2405 | 2510 | 2506 | 2487
3100 0.59 1.06 133 0.59 1.06 1.33 3100 2179 | 2181 | 2170 | 2178 | 2239 | 2223 | 2179 | 2380 | 2369 | 2468 | 2470 | 2452
3200 0.75 1.23 153 0.75 1.23 153 3200 2139 | 2150 | 2144 | 2139 | 2205 | 2196 | 2139 | 2343 2338 | 24.26 2435 | 2422
3300 0.92 1.43 175 0.92 1.43 175 3300 2098 | 2119 | 2115 | 2098 | 2175 | 2171 | 2098 | 2305 | 2308 | 2386 2398 | 23.93
3400 113 1.65 1.96 113 1.65 1.96 3400 2064 | 2088 | 2094 | 2065 | 2144 | 2143 | 2064 | 2271 2280 | 23.46 2363 | 2364
3500 133 1.87 217 1.33 1.87 217 3500 2020 | 2061 | 2072 | 2029 | 2116 | 2117 | 2020 | 2239 2255 | 23.09 2333 | 2339
3600 154 2.08 2.39 154 2.08 2.39 3600 1995 | 2038 | 2047 | 1995 [ 2090 | 2095 1095 | 2218 | 2226 | 2280 | 2307 | 2312
3700 176 2.29 2.59 176 2.29 2.59 3700 1966 | 2010 | 2028 | 1966 | 2063 | 2073 1966 | 2186 2203 | 2249 2278 | 2287
3800 1.95 2.50 2.80 1.95 2.50 2.80 3800 1935 | 1986 | 2007 | 1935 | 2038 | 2051 1935 | 2160 | 2183 | 2212 2248 | 2262
3900 217 2.70 2.99 217 2.70 2.99 3900 1908 | 19.68 1989 | 1908 | 2018 | 2035 1908 | 2143 2164 | 2184 | 2222 | 2236
4000 2.40 2,91 3.18 2.40 2,91 3.18 4000 1889 | 1951 1973 | 1890 | 2000 [ 2016 1889 | 2121 2144 | 2154 | 2194 | 2209
*Note:
State of Control Voltage
LOW RF COM-RF2 ON I
HIGH RF COM-RF1 ON |
ON - Low insertion loss state
OFF - Isolation state
- = - s ®
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RF Switch SPDT

HSW2-272VHDR+

Typical Performance Data

VSWR (:1) @ VDD=+3.4V OVER TEMPERTURE VSWR (:1) @ VDD=+3.4V OVER TEMPERTURE
RF FREQ VDD=+3.4V RF1 RF2 RF FREQ RF1 RF2
(MHz) (MHz)
State LOW* State HIGH* ON ON OFF OFF
agsec| +25°c| +ssec | -ascc | +2sec| +ssec | asec | +25°c| +ssec | asec| +2sec| +ssoc as°c| +25°c| +ss°c | asec| +2s°c| +ss°c
10 103 | 104 [ 1205 | 1203 | 104 | 1205 | 103 | 104 | 1204 | 103 | 103 | 104 10 302 | 252 | 216 | 314 | 264 | 227
30 103 | 104 [ 1205 | 1203 | 104 | 1205 | 103 | 104 | 1204 | 103 | 103 | 104 30 301 | 252 | 215 | 313 | 263 | 226
50 103 | 104 [ 1205 | 1203 | 104 | 1205 | 103 | 104 | 1204 | 103 | 104 | 104 50 301 | 251 | 215 | 313 | 263 | 226
70 103 | 104 [ 1205 | 1203 | 104 | 1205 | 103 | 104 | 104 | 103 | 104 | 104 70 300 | 251 | 216 | 312 | 263 | 227
100 | 103 | 1204 | 105 | 1203 | 104 | 205 | 103 | 104 | 104 | 103 | 104 | 104 100 200 | 250 | 216 | 311 | 262 | 227
200 | 1.04| 105 | 106 | 104 | 105 | 106 | 103 | 104 | 105 | 103 | 104 | 105 200 208 | 249 | 214 | 310 | 261 | 226
400 | 105| 105 | 107 | 105 | 106 | 1208 | 1203 | 103 | 105 | 103 | 103 | 105 400 208 | 246 | 211 | 300 | 257 | 221
600 | 1.07 | 106 | 108 | 107 | 107 | 108 | 103 | 101 | 104 | 102 | 101 | 105 600 299 | 245 | 207 | 311 | 256 | 217
800 | 110 | 108 | 100 | 110 | 1200 | 100 | 106 | 102 | 101 | 105 | 102 | 101 800 304 | 245 | 206 | 316 | 256 | 218
1000 | 113 | 112 | 1213 | 113 | 113 | 1213 | 1209 | 1207 | 106 | 107 | 106 | 1.05 1000 | 311 | 249 | 200 | 323 | 260 | 218
1300 | 120 | 121 | 123 | 120 | 120 | 124 | 117 | 117 | 118 | 115 | 116 | 117 1300 | 332 | 262 | 221 | 340 | 272 | 229
1400 | 122 | 125 | 128 | 122 | 125 | 128 | 118 | 120 | 122 | 118 | 119 | 122 1400 | 340 | 269 | 227 | 350 | 279 | 236
1500 | 125 | 128 | 132 | 125 [ 128 | 131 | 121 | 123 | 125 | 121 | 123 | 126 1500 | 349 | 277 | 233 | 360 | 287 | 244
1600 | 126 | 131 | 135 | 126 [ 131 | 135 | 1238 | 125 | 120 | 123 | 126 | 1.20 1600 | 360 | 285 | 243 | 371 | 295 | 252
1700 | 127 | 133 | 137 | 127 | 132 | 137 | 124 | 127 | 131 | 124 | 128 | 132 1700 | 370 | 294 | 251 | 382 | 305 | 261
1800 | 127 | 133 | 138 | 127 | 133 | 137 | 124 | 128 | 131 | 124 | 128 | 132 1800 | 381 | 303 | 250 | 392 | 315 | 270
1000 | 127 | 133 | 137 | 127 | 133 | 137 | 124 | 128 | 132 | 124 | 128 | 132 1000 | 392 | 313 | 269 | 405 | 325 | 279
2000 | 125 | 130 | 135 | 125 [ 131 | 135 | 122 | 126 | 120 | 123 | 127 | 130 2000 | 402 | 322 | 278 | 417 | 336 | 290
2000 | 123 | 127 | 131 | 123 | 128 | 132 | 120 | 123 | 126 | 122 | 124 | 127 2100 | 413 | 331 | 285 | 430 | 346 | 3.00
2000 | 121 | 124 | 127 | 121 | 124 | 127 | 118 | 120 | 122 | 120 | 120 | 122 2200 | 425 | 340 | 204 | 443 | 356 | 3.00
2300 | 119 | 121 | 123 | 119 | 120 | 123 | 116 | 116 | 117 | 118 | 117 | 118 2300 | 431 | 348 | 302 | 451 | 366 | 310
2400 | 119 | 120 | 120 | 119 | 118 | 118 | 116 | 114 | 113 | 118 | 116 | 115 2400 | 430 | 355 | 307 | 462 | 376 | 326
2500 | 121 | 121 | 120 | 121 | 118 | 118 | 120 | 116 | 114 | 121 | 118 | 116 2500 | 450 | 362 | 313 | 472 | 383 | 332
2600 | 126 | 127 | 126 | 126 | 123 | 123 | 126 | 122 | 121 | 127 | 124 | 123 2600 | 451 | 367 | 318 | 477 | 389 | 338
2700 | 134 | 136 | 135 | 134 | 132 | 131 | 134 | 132 | 131 | 136 | 134 | 134 2700 | 455 | 370 | 319 | 485 | 393 | 341
2800 | 144 | 146 | 146 | 144 | 143 | 143 | 145 | 144 | 143 | 148 | 146 | 146 2800 | 450 | 371 | 321 | 488 | 395 | 342
2000 | 155 | 158 | 160 | 155 | 156 | 158 | 157 | 158 | 150 | 159 | 158 | 1.60 2000 | 453 | 360 | 321 | 485 | 395 | 343
3000 | 160 | 174 | 176 | 169 | 172 | 174 | 171 | 174 | 176 | 173 | 175 | 177 3000 | 451 | 365 | 316 | 486 | 395 | 341
3100 | 188 | 192 | 1903 | 188 [ 190 | 101 | 190 | 1901 | 192 | 192 | 1904 | 195 3100 | 449 | 360 | 311 | 486 | 392 | 337
3200 | 206 | 200 | 211 | 206 [ 207 | 200 | 208 | 200 | 211 | 211 | 212 | 213 3200 | 438 | 354 | 308 | 479 | 387 | 334
3300 | 223 | 228 | 230 | 223 | 225 | 228 | 227 | 228 | 230 | 230 | 232 | 234 3300 | 428 | 345 | 209 | 474 | 381 | 328
300 | 243 | 248 | 249 | 243 | 244 | 245 | 249 | 247 | 246 | 254 | 253 | 251 3400 | 414 | 334 | 289 | 466 | 372 | 318
3500 | 264 | 268 | 265 | 264 | 263 | 261 | 260 | 266 | 264 | 276 | 272 | 268 3500 | 395 | 322 | 281 | 450 | 360 | 3.00
3600 | 285 | 286 | 282 | 285 | 281 | 278 | 201 | 285 | 281 | 297 | 290 | 286 3600 | 380 | 311 | 271 | 441 | 350 | 300
3700 | 304 | 302 | 297 | 304 | 207 | 201 | 314 | 302 | 294 | 320 308 | 300 3700 | 360 | 297 | 260 | 420 | 338 | 288
3800 | 322 | 317 | 308 | 322 | 312 | 304 | 332 | 318 | 308 | 330 | 324 | 312 3800 | 336 | 284 | 251 | 411 | 326 | 279
3000 | 345 | 332 | 310 | 345 | 328 | 315 | 355 | 335 | 322 | 360 | 338 | 324 3000 | 322 | 273 | 243 | 401 | 315 | 270
4000 | 366 | 343 | 327 | 365 | 340 | 324 | 379 | 350 | 331 | 382 | 352 | 334 4000 | 303 | 262 | 234 | 385 | 303 | 260
*Note:
State of Control Voltage
Low RF COM-RF2 ON
HIGH RF COM-RF1 ON
ON - Low insertion loss state
OFF - Isolation state
- = - =] ®
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A=z The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www.minicircuits.com HSWZQ;&I’;;)F;
-



RF Switch SPDT

HSW2-272VHDR+

Typical Performance Curves

INSERTION LOSS
RF COM-RF1 & RF COM-RF2
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*Note:
RF Common to
State of Control Voltage
g RF1 RF2
HIGH ON OFF
LOW OFF ON

ON - Low insertion loss state
OFF - Isolation state
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RF Switch SPDT

HSW2-272VHDR+

Typical Performance Curves
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IF/IRF MICROWAVE COMPONENTS

Insertion Loss Vs. FREQ. over Temperature

40 RE COM-RF1 & RF COM-RE2
35 RF COM-RF1 @ -45°C |
—— —— RF COM-RF1 @ +25°C
301 | em=—-- RF COM-RF1 @ +105°C
25 e« = RF COM-RF2 @ -45°C
RF COM-RF2 @ +25°C
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RF COM-RF2 @ +105°C S % , State HIGH* @ +105°C
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Case Style JY

Outline Dimensions JY2179

PCB Land Pattern

INDEX -—
AREA
I —— p TYP
Sl
Q TYP
! | 1 ‘ mIIIIIIII ‘
‘
! L R 2 -2
A ‘ J
‘
J 77 7 ” - v
! nnnan
c | mmmmmmmmﬂ SEATING E‘ﬂ
“ J‘ PLANE
D M _
KwvP= 6 1Py Suggested Layout,
QU OO D\D Vo —— Tolerance to be within +.002
T ‘ o J£.002 |
‘ o ol e
(D} (@]
F 95— G _ExPOSED PAD /@%‘
O a
| E = %Q a)
1.{/_\)\ d N
(\:mmm}mm@ o E <
DETAIL AJ .~ - DETAIL A
CASE # A B C D E F G H J K L M N
I¥2179 197 197 .033 .008 130 130 .009 .004 .015 .020 .205 .205 132
(5.00) | (5.00) | (0.85) | (0.20) | (3.30) | (3.30) | (0.24) | (0.10) | (0.375) | (0.50) | (5.20) | (5.20) | (3.35)
CASE # P Q R S T WT, GRAM
.011 .023 132 .007 .006
IY2L19 1 0290) | (575) | (3.35) | (0.18) | (0.15) 065

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

Notes:
1. Case material: Ceramic.
2. Termination finish:
For RoHS Case Styles: 0.25 pinches of Gold (Au) over 2.4 pinched of Palladium (Pd) over 40 pinches of Nickel (Ni).
All models, (+) suffix.
For RoHS-5 Case Styles: Tin-Lead plate. All models, no (+) suffix.
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Tape & Reel Packaging TR-F68

DEVICE ORIENTATION IN T&R

,‘ DEVICE CAVITY

INDEX 7 PITCH =
O | O O | O

TAPE S °

WIDTH

DIRECTION OF FEED

Tape Device Cavity Reel Size, Devices per Reel
Width, mm Pitch, mm inches see note
20
Small 50
7 quantity 100
standard 200
12 8 500
7 Standard 1000
2000
13 Standard 3000
4000

Mini-Circuits carrier tape materials provide protection from ESD (Electro-Static Discharge) during handling
and transportation. Tapes are static dissipative and comply with industry standards EIA-481/EIA-541.

Go to: www.minicircuits.com/pages/pdfs/tape.pdf
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THIRD ANGLE PROJECTION

REVISIONS
ECN No. DESCRIPTION DATE | DR AUTH
M158704 NEW RELEASE 11/27/16] ITG | RS

& =1 |E

SUGGESTED MOUNTING CONFIGURATION FOR

JY2179 CASE STYLE,

”32Swo01”

PIN CODE

COPLANAR WAVEGUIDE:
[.032+.001 TRACE WIDTH &
.010+.001 GAP, 3 PL.

(SEE NOTE 1)

PIN 1

RF COM
94
e le
W

]
A\
N\
N}
AW
\{
.
A\

RF1 %

PACKAGE OUTLINE

NOTES:

C1

v @

&

¢.012 PTH, PLUGGED FROM
TOP SIDE & CAPPED WITH
COPPER ON TOP & BOTTOM
SIDES, 16 PL.

2.012 PTH FOR GROUND

—.012

»
NN
NN
1NN
AN\
NV
P\

Vop Ve

Vss/GND

195 TYP

183 TYP ——

V47
TR

TYP

.090 TYP

~—.017 TYP

COMPONENT

SIZE

C1

0402

1. TRACE WIDTH & GAP PARAMETERS ARE SHOWN FOR FR4, GRADE IT-180TC (ITEQ CORP.)
WITH DIELECTRIC THICKNESS .028”+.002”; COPPER: 1/2 0Z. EACH SIDE.
FOR OTHER MATERIALS TRACE WIDTH AND GAP 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

. : o
— Mini—Circults sgrpeome s

UNLESS OTHERWISE SPECIFIED INITIALS DATE
DIMENSIONS ARE IN INCHES DRAWN ITG 11/23/16
TOLERANCES ON:
2 PL DECIMALS # CHECKED GF 11/23/16
3 PL DECIMALS = .005 APPROVED RS 11/27/16
ANGLES %
FRACTIONS + v/_
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THIS DOCUMENT AND ITS CONTENTS ARE THE PROPERTY OF MINI—CIRCUITS.

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

AND THE UNITED STATES GOVERNMENT, MINI-CIRCUITS RESERVES ALL PROPRIETARY
DESIGN, USE , MANUFACTURING AND REPRODUCTION RIGHTS THERETO.

THESE CONTENTS SHALL NOT BE USED, DUPLICATED OR DISCLOSED TO ANY OUTSIDE
PARTY, IN WHOLE OR IN PART, WITHOUT WRITTEN PERMISSION OF MINI-CIRCUITS.
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Evaluation Board and Circuit
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Notes:
1. 50 Ohm SMA Female connectors.

2. PCB Material: FR4 or equivalent,
Dielectric Constant=4.6, Thickness=.028 inch.
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Evaluation Board and Circuit
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COMPONENT VALUE SIZE
DUT|HSW2—272VHDR+ 5X5 MM
c1| 0.2 pF 0402
c2 | 0.01 uF
C3| 100 pF 0603
R1| 0 Ohm
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[ Mini-Circuits

Environmental Specifications

ENV83

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

Temperature Cycling

HAST

High Temp Storage

Solderability

Moisture Sensitivity: Level 3

-40° to 85° C
Ambient Environment

-65° to 150° C

Ambient Environment

-65° to 150°C, 500 cycles

130°C, 85% RH, 33 PSIA, 96 hours, nominal bias

150°C 1000 hours

Per Reference Spec

Bake at 125°C for 24 hours. Soak at 30°C/60%RH for 192
hours, Reflow at 260°C peak

Individual Model Data Sheet

Individual Model Data Sheet

JESD22-A104, condition C

JESD22-A110

JESD22-A103

JESD22-B102

J-STD-020

ENV83  Rev: OR 08/11/16

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