Digital Controlled Variable Gain Amplifier DVGA1-242A+

50Q2 0.45t02.4 GHz

31.5 dB, 0.5 dB Step, 6 Bit Serial Control

The Big Deal

* Integrated Amplifier and Digital Attenuator
* 30 dB Gain / 31.5 dB Gain Control P &

* High Output IP3, 35-37 dBm

Product Overview

CASE STYLE: DG1677

The DVGA1-242A+ is a 50Q2 RF Digital Variable Gain Amplifier that offers an attenuation of 31.5 dB in
0.5 dB steps using a 6-bit serial interface attenuator and 30dB gain using a E-PHEMT amplifier. Step
attenuator used in DVGA1-242A+ is produced using a unique combination of CMOS process on silicon,
offering the performance of GaAs, with the advantages of conventional CMOS devices.

Key Features

Feature

Advantages

31.5 dB attenuation in 0.5 dB step size

Combining high gain and a wide range of gain control makes the DVGA1-242A+
an ideal building block for any RF chain where level setting control is required in a
small space.

High Gain, 30 dB

Incorporating multiple stages of amplification, the DVGA1-242A+ provides high gain
reducing cost and PCB board space

High IP3, +35.1 dBm at 1.0 GHz
Low Noise Figure, 2.2 dB at 1.0 GHz

Combining Low Noise and High IP3 makes this MMIC amplifier ideal for Low Noise
Receiver Front End (RFE) giving the user advantages at both ends of the dynamic
range: sensitivity & two-tone IM dynamic range.

Output Power, +22.7 dBm at 2.4 GHz

The DVGA1-242A+ maintains consistent output power capability over the full oper-
ating temperature range making it ideal to be used in remote applications such as
LNB’s as the L Band driver stage.

MCLP Package

Low Inductance, repeatable transitions, excellent thermal pad.

Max Input Power, +24 dBm

Ruggedized design operates up to input powers often seen at Receiver inputs.

Attenuation Step size, 0.5 dB, accuracy
0.1 dB typ. Total attenuation, 31.5 dB

Enables precise control of gain in 0.5 dB steps up to 31.5 dB.

External Jumper

Customer access is provided between the digital attenuator and the RF amplifier to

allow the user to integrate external circuit elements if desired.
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Digital Controlled Variable Gain Amplifier 500 450-2400 MHz

30 dB Gain, 0.5 dB Step, 31.5 dB Attenuation,
6 Bit Serial Control

Product Features
* 31.5 dB Gain control 0.5dB step size ,

¢ Gain, 30 dB nominal at 0dB attenuation and 1 GHz Coneopto st ot puposcsnly
* Excellent accuracy, 0.1 dB typ CASE STYLE: DG1677
e Serial control interface

e Small size 5.0 x 5.0 mm DVGA1-242A+

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

Typical Applications

* Base Station Infrastructure
* GPS

¢ L TE

* WCDMA

General Description

The DVGA1-242A+ is a 50Q RF Digital Variable Gain Amplifier that offers an attenuation of 31.5 dB in 0.5 dB steps
using a 6-bit serial interface attenuator and 30dB gain using a E-PHEMT amplifier. Step attenuator used in DVGA1-
242A+ is produced using a unique combination of CMOS process on silicon, offering the performance of GaAs, with the
advantages of conventional CMOS devices.

Simplified Schematic
(Refer to Table 1 for Pad description)
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Digital Controlled Variable Gain Amplifier (DVGA) DVGA1-242A+

RF Electrical Specifications at 25°C, 50Q2 With Vp1=+3.0V, Vp:=+5V

Parameter Condition (GHz) Min. Typ. Max. Units
Frequency Range 0.45 2.4 GHz
.45 — 29.6 —
1.0 — 30.5 —
Gain (at 0 dB attenuation) 1.4 26.5 29.3 32.4 dB
2.0 — 24.3 —
2.4 — 21.0 —
45 — 17.3 —
1.0 — 20.2 —
Input Return Loss (all states) 1.4 — 7.6 — dB
2.0 — 7.7 —
2.4 — 11.4 —
.45 — 21.0 —
1.0 — 13.4 —
Output Return Loss (all states) 1.4 — 121 — dB
2.0 — 9.8 —
2.4 — 9.9 —
.45 —_ 221 —
1.0 — 224 —

Output Power @ 1 dB compression

(at min and max attenuation) ;g 200 222 B dBm
2.4 — 22.7 —
.45 — 35.7 —
1.0 — 35.1 —
Output IP3 (all states) 1.4 — 35.9 — dBm
2.0 — 37.6 —
2.4 — 37.4 —
.45 — 2.2 —
1.0 — 2.2 —
Noise Figure (at 0 dB attenuation) 1.4 — 2.4 3.7 dB
2.0 —_ 2.6 —
2.4 — 2.9 —
.45-1.0 — 0.03 0.12
Accuracy @ 0.5 dB Attenuation Setting 1024 — 01 018 dB
45-1.0 — . A
Accuracy @ 1 dB Attenuation Setting 1024 g?: 00 23 dB
45-1.0 — 0.06 0.25
Accuracy @ 2 dB Attenuation Setting 1024 — 024 037 dB
.45-1.0 — 0.09 0.37
Accuracy @ 4 dB Attenuation Setting 1024 — 031 045 dB
45-1.0 — 2 4
Accuracy @ 8 dB Attenuation Setting 1024 0049 87 dB
45-1.0 — 0.2 0.6
Accuracy @ 16 dB Attenuation Setting 1024 — 073 12 dB

1. Measured in Mini-Circuits characterization test board TB-643A+. See characterization Test Circuit (Fig. 2)
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Digital Controlled Variable Gain Amplifier (DVGA) DVGA1-242A+

Attenuation Switching Specifications

Parameter Min. Typ. Max. Units
Switching Speed, 50% Control to o _

0.5dB of Attenuation Value 10 uSec
Switching Rep Rate — — 25 KHz

Figure 1. Switching Speed

Serial Control
State Change 4

50%

RF Output Signal

|

|

I Switching
| Speed
|

0.5 dB of Final Value

0 t
DC Electrical Specifications
Parameter Min. Typ. Max. Units
Supply Voltage, Vb1 2.7 3.0 3.3 \Y
Vb2 4.75 5.0 5.25 \'
Supply Current, b1 — — 200 pA
Ip2 — 154 186 mA
Control Input Low -0.3 — 0.6 Vv
Control Input High 1.17 — 3.6 Vv
Control Current* — — 20 A
* Except 30 pA typ. for C 0.5, C16
Absolute Maximum Ratings
Parameter Ratings
Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C
Vb1 -0.3V Min., 5.5V Max.
Vb2 6.0V
Voltage on any control input** -0.3V Min., Vb1+0.3V Max.
Input Power +24dBm

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

- - - - ®
JMini-Circuits
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Digital Controlled Variable Gain Amplifier (DVGA)

DVGA1-242A+

Table 1. Pad Description

Nufr::»er Function Description
1 N/C Not Connected
2 RF IN RF Input Port (Note 1)
3 N/C Not Connected
4 N/C Not Connected
5 DATA Serial Interface Data Input (Note 3)
6 CLOCK Serial Interface Clock Input
7 LE Latch Enable Input (Note 2)
8 Vo1 Vp1 Power Supply Input
9 N/C Not Connected
10 N/C Not Connected
11 Vo1 Vo1 Power Supply Input
12 GND Ground
13 Vo1 Vo1 Power Supply Input
14 N/C Not Connected
15 N/C Not Connected
16 N/C Not Connected
v [meoran, | Mo o
18 N/C Not Connected
19 BIAS 2 Amplifier Bias 2 connects to Vp,
20 BIAS 1 Amplifier Bias 1 connects to YV, via inductor(Note1,6)
21 N/C Not Connected
22 RF JUMP IN Interstage RF Jumper Input (Note 1)
23 RF JUMP OUT Interstage RF Jumper Output (Note 1)
24 N/C Not Connected
25 N/C Not Connected
26 C8 Power Up Control for 8dB Att. Bit (Note 4)
27 Cc4 Power Up Control for 4dB Att. Bit (Note 4)
28 c2 Power Up Control for 2dB Att. Bit (Note 4)
29 C1 Power Up Control for 1dB Att. Bit (Note 4)
30 C0.5 Power Up Control for 0.5dB Att. Bit (Note 4)
31 C16 Power Up Control for 16dB Att. Bit (Note 4)
32 N/C Not Connected

PADDLE GND Ground (Note5)

Notes:

1. All RF input and output ports shall be AC coupled with external blocking capacitor.
2. Latch Enable (LE) has an internal 100KQ pull-up resistor to Vp,

3. Place a 10KQ resistor in series, as close to pin as possible to avoid freq. resonance (see layout drawing PL-355).

4. Refer to Power-up Control Settings.
5. The exposed solder pad on the bottom of the package (See Pin Configuration) must be grounded for proper device operation
6. See application and characterization test circuit and layout drawing PL-355.

CJIMini-Circuits’
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Digital Controlled Variable Gain Amplifier (DVGA)

DVGA1-242A+

Application and Characterization Test Circuit
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2. Output IP3 (OIP3): two tones, spaced 1 MHz apart +5 dBm/ tone at output.
3. Schmitt trigger used in characterization circuit. Not required when application
circuit includes recommended level settings.

Figure 2. Schematic of Test Circuit used for Characterization. (DUT
soldered on Mini-Circuits Characterization Test Board TB-643A+). Gain,
output power at 1 dB compression (P1dB) Output IP3 (OIP3), Noise

Figure are measured using Agilent's N5242A PNA-X Microwave Network

Analyzer.

Product Marking

DVGA1A

<«——— Dblack body

<—— model family designation

Bill of Materials

Ref. Des. Value / Description CasgizS;yle,
C1,C4 100pF 0402
c2 100pF 0805
C3 1uF 0805
C5,C7,C8, C9 100pF 0603
C6 0.47uF 0805
L1 36nH 0402
L2 47nH 0402
R1 475Q 0603
R2 681Q 0603
R3 ~ R14 10kQ 0603
HEX Inverter Trigger
U2 Fairchild P/N
MM74HC14M
U1 DVGA1-242A+

=Mini-Circuits’
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Digital Controlled Variable Gain Amplifier (DVGA) DVGA1-242A+

Simplified Schematic

External Capacitor
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Figure 3. The DVGA1-242A+ Serial interface consists of 6 control bits that select the desired attenuation state, as shown in Table 2 Truth
Table.

Table 2. Truth Table

Attenuation
State

Reference
0.5 (dB)
1 (dB)
2 (dB)
4 (dB)
8 (dB)
16 (dB)
31.5 (dB) 1 1
Note: Not all 64 possible combinations of C0.5 - C16 are shown in table
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The serial interface is a 6-bit serial in, parallel-out shift register buffered by a transparent latch. It is controlled by three
CMOS-compatible signals: Data, Clock, and Latch Enable (LE). The Data and Clock inputs allow data to be serially
entered into the shift register, a process that is independent of the state of the LE input. The LE input controls the latch.
When LE is HIGH, the latch is transparent and the contents of the serial shift register control the attenuator. When LE is
brought LOW, data in the shift register is latched. The shift register should be loaded while LE is held LOW to prevent
the attenuator value from changing as data is entered. The LE input should then be toggled HIGH and brought LOW
again, latching the new data. The timing for this operation is defined by Figure 4 (Serial Interface Timing Diagram) and
Table 3 (Serial Interface AC Characteristics).

Mini-Circuits’
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Digital Controlled Variable Gain Amplifier (DVGA) DVGA1-242A+

Table 3. Serial Interface AC Characteristics (Vb1=3V)

Symbol Parameter Min. Max. Units
Serial data clock
N fc|k frequency (Note 1) 10 MHz
LE Serial clock HIGH time 30 ns

thkH

— t Serial clock LOW time 30 ns
Clock clkL
OC| a
LE set-up time after last 10 -

tLESUP clock falling edge

r LE minimum pulse
Data :X MsB X X X Lss X: tiepw  |wicth 30 ns

Serial data set-up time

- -1 tSDSUP before clock rising edge e oS
tsosue omo fesue herw t Serial data hold time 10 ns
SDHLD after clock falling edge
Figure 4. Serial Interface Timing Diagram Note 1. fclk verified during the functional pattern test. Serial programming
sections of the functional pattern are clocked at 10MHz to verify fclk speci-

fication.

The DVGA1-242A+, uses a common 6-bit serial, as shown in Table 4: 6-Bit attenuator Serial Programming Register
Map. The first bit, the MSB, corresponds to the 16-dB Step and the last bit, the LSB, corresponds to the 0.5dB step.

Table 4. 6-Bit attenuator Serial Programming Register Map

B5 B4 B3 B2 B1 BO
C16 C8 C4 Cc2 C1 C0.5
MSB LSB

(first in) (last in)

Power-up Control Settings

The DVGA1-242A+ always assumes a specifiable attenuation setting on power-up, allowing a known attenuation state
to be established before an initial serial control word is provided. When the attenuator powers up, the six control bits
are set to whatever data is present on the six control inputs (C0.5 to C16). This allows any one of the 64 attenuation
settings to be specified as the power-up state.

Mini-Circuits’
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Digital Controlled Variable Gain Amplifier (DVGA)

DVGA1-242A+

Additional Detailed Technical Information
additional information is available on our dash board. To access this information click here

Performance Data

Data Table

Swept Graphs

S-Parameter (S2P Files) Data Set (.zip file)

Case Style DG1677 Plastic package, exposed paddle, lead finish: Ni/Pd/Au
F68

Tape & Reel 7" reels with 20,50,100,200, 500 or 1K devices

Standard quantities available on reel

Suggested Layout for PCB Design PL-355

Evaluation Board TB-643A+

Environmental Ratings ENV66

ESD Rating

Human Body Model (HBM): Class 1A (250 to <500V) in accordance with ANSI/ESD STM 5.1 - 2001

Machine Model (MM): Class M1 (40V) in accordance with ANSI/ESD STM5.2-1999

MSL Rating

Moisture Sensitivity: MSL1 in accordance with IPC/JEDEC J-STD-020D

MSL Test Flow Chart

—> pisual > Electrical Test > SAM Analysis
Inspection
Reflow 3 cycles, < oSoak | Bake at 125°C,
o < 85°C/85RH
260°C 24 hours
168 hours
Misual > Electrical Test > SAM Analysis
Inspection

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

Mini-Circuits’
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Digital Variable Gain Amplifier DVGAL1-242A+

Typical Performance Data

TEST CONDITIONS: Vd1 = +3V, Vd2 = +5V @ Temperature = +25degC

GAIN STEP ATTENUATION @ OLI’Ft,g“t POl::t 1B | \oise Figure
FREQ @ @ o @
0dB Step| o54g | 1.0dB | 2dB | 4dB | 8dB | 16dB | 315dB |0dB Step | 0dB step | 9 SteP
(MHz) @) | @) | @) | @) | @B) | @B | @B) | @B) | (@Bm) (dBm) (dB)
400 2941 | 052 | 101 | 197 | 394 | 786 | 1585 | 31.14 | 36.64 21.75 2.25
500 29.90 0.52 1.01 2.01 4.01 7.98 15.99 31.37 36.28 22.44 2.10
600 30.15 0.53 1.04 2.05 4.07 8.08 16.09 31.45 36.37 22.23 2.14
700 30.20 0.54 1.05 2.05 4.07 8.10 16.16 31.48 36.22 22.34 2.12
800 30.29 0.53 1.05 2.01 4.03 8.07 16.13 31.42 36.42 22.45 2.11
900 30.37 0.53 1.05 1.99 4.01 8.05 16.14 31.38 36.59 22.70 2.12
1000 30.49 0.53 1.05 1.97 3.99 8.01 16.10 31.34 36.21 22.67 2.24
1200 | 3024 | o051 | 100 | 191 | 387 | 781 | 1582 | 31.10 | 36.68 22.82 2.33
1400 | 2928 | 049 | 096 | 189 | 3580 | 7.61 | 15.48 | 30.86 | 37.27 23.08 2.40
1600 27.80 0.50 0.95 1.93 3.82 7.60 15.36 30.82 37.93 23.14 2.48
1800 | 2607 | 051 | 098 | 202 | 395 | 7.80 | 15.60 | 31.02 | 38.23 23.15 2.62
2000 | 2430 | 055 | 105 | 213 | 410 | 806 | 1597 | 31.24 | 38.78 22.98 2.63
2200 | 2250 | 057 | 110 | 217 | 420 | 827 | 16.28 | 31.46 | 39.23 22.81 2.75
2400 | 20.89 | 060 | 116 | 223 | 431 | 847 | 1659 | 31.79 | 3852 22.75 2.86
m MInI-CIrCUItS minicircuits.com-
ISO 9001 ISO 14001 AS 9100 CERTIFIED Z} REV. OR

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 » Fax (718) 332-4661 For detailed performance specs & shopping online see Mini-Gircuits web site DVGAL-242A+
AMhe_a The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www.minicircuits.com 5/6/2016
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Digital Variable Gain Amplifier DVGAL1-242A+

Typical Performance Data

TEST CONDITIONS: Vd1 = +3V, Vd2 = +5V @ Temperature = -40degC

Output | Pout at 1dB . .
GAIN STEP ATTENUATION @ |p2 Comp Noise Figure
FREQ @ @ p @
0dB StepI054g | 1.0dB | 2dB | 4dB | 8dB | 16dB | 3L5dB | 0dB Step | 0dB step | 9B SteP
(MHz) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB) | (dBm) (dBm) (dB)
400 29.71 0.49 1.01 1.96 3.93 7.90 15.84 31.26 41.52 22.59 1.81
500 30.52 0.50 1.02 2.03 4.03 8.04 16.04 31.51 41.50 22.89 1.64
600 31.00 0.52 1.04 2.06 4.10 8.15 16.15 31.63 40.79 22.51 1.62
700 31.17 0.53 1.05 2.06 411 8.18 16.22 31.67 40.78 22.56 1.54
800 31.35 0.50 1.02 2.02 4.06 8.11 16.17 31.58 40.19 22.65 1.52
900 31.48 0.50 1.02 1.98 4.00 8.07 16.13 31.52 40.78 22.92 1.52
1000 31.66 0.50 1.04 1.95 3.97 8.03 16.08 31.44 40.85 22.86 1.58
1200 31.52 0.49 1.00 1.90 3.87 7.86 15.85 31.22 40.51 23.08 1.69
1400 30.65 0.48 0.95 1.90 3.84 7.73 15.58 31.03 40.60 23.40 1.75
1600 | 2921 | 050 | 096 | 2.00 | 3.93 | 7.81 | 1559 | 31.07 | 40.80 23.47 1.82
1800 | 2750 | 052 | 1.03 | 213 | 411 | 808 | 15.89 | 31.27 | 41.04 23.54 1.87
2000 | 2576 | 057 | 1.09 | 223 | 428 | 836 | 16.26 | 31.58 | 42.35 23.46 1.97
2200 | 2395 | 056 | 112 | 227 | 438 | 854 | 1655 | 31.72 | 41.98 23.39 1.99
2400 | 2234 | 060 | 119 | 233 | 448 | 877 | 16.86 | 31.96 | 41.75 23.42 2.11
m MInI-CIrCUItS minicircuits.com-
ISO 9001 ISO 14001 AS 9100 CERTIFIED Z} REV. OR

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 » Fax (718) 332-4661 For detailed performance specs & shopping online see Mini-Gircuits web site DVGAL-242A+
AMhe_a The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www.minicircuits.com 5/6/2016
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Digital Variable Gain Amplifier DVGAL1-242A+

Typical Performance Data

TEST CONDITIONS: Vd1 = +3V, Vd2 = +5V @ Temperature = +85degC

Output | Pout at 1dB . .
GAIN STEP ATTENUATION @ |p2 Comp Noise Figure
FREQ @ @ p @
0dB StepI054g | 1.0dB | 2dB | 4dB | 8dB | 16dB | 3L5dB | 0dB Step | 0dB step | 9B SteP
(MHz) (dB) (dB) (dB) (dB) (dB) (dB) (dB) dB) | (dBm) (dBm) (dB)
400 29.00 0.49 0.99 1.94 3.92 7.83 15.80 31.02 32.91 20.24 2.74
500 29.24 0.51 0.99 1.98 3.96 7.90 15.89 31.16 33.02 21.02 2.69
600 29.30 0.49 1.00 2.00 3.99 7.97 16.00 31.23 33.17 21.02 2.73
700 29.26 0.51 1.02 2.00 4.02 8.01 16.08 31.27 33.28 21.16 2.69
800 29.31 0.51 1.01 1.99 3.99 8.01 16.12 31.25 33.38 21.32 2.70
900 29.34 0.50 1.02 1.96 3.98 8.01 16.12 31.27 33.46 21.56 2.76
1000 29.44 0.51 1.03 1.96 3.98 8.01 16.13 31.24 33.23 21.52 2.83
1200 29.16 0.48 0.98 1.89 3.85 7.79 15.82 31.06 33.77 21.76 3.01
1400 | 2813 | 046 | 091 | 185 | 373 | 752 | 1538 | 30.74 | 34.37 22.17 3.08
1600 | 2664 | 047 | 090 | 1.86 | 370 | 743 | 1520 | 30.65 | 34.90 22.34 3.22
1800 | 2487 | 047 | 092 | 191 | 379 | 756 | 1533 | 30.72 | 35.36 22.38 3.28
2000 23.07 0.49 0.98 1.98 3.90 7.77 15.65 30.94 35.73 22.21 3.39
2200 | 2132 | 053 | 104 | 205 | 403 | 801 | 16.02 | 31.22 | 3552 21.90 3.48
2400 | 1968 | 055 | 108 | 211 | 411 | 819 | 16.31 | 31.46 | 35.02 21.54 3.59
m MInI-CIrCUItS minicircuits.com-
ISO 9001 ISO 14001 AS 9100 CERTIFIED Z} REV. OR

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 » Fax (718) 332-4661 For detailed performance specs & shopping online see Mini-Gircuits web site DVGAL-242A+
AMhe_a The Design Engineers Search Engine Provides ACTUAL Data Instantly From MINI-CIRCUITS At: www.minicircuits.com 5/6/2016

IF/RF MICROWAVE COMPONENTS Page 3 of 9




Digital Variable Gain Amplifier

DVGA1-242A+

Typical Performance Data

TEST CONDITIONS: Vd1 = +3V, Vd2 = +5V @ Temperature = +25degC

INPUT RETURN LOSS @
FREQ
0dB | 05dB | 1dB 2dB 4dB 8dB | 16dB | 31.5dB

(MHz2) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
400 18.93 | 2005 | 2136 | 21.10 | 21.84 | 2372 | 3438 | 37.26

500 16.01 | 1755 | 1879 | 1819 | 1929 | 2235 | 3362 | 37.33

600 1528 | 16.48 | 1788 | 1756 | 19.24 | 2215 | 30.97 | 32.78

700 16.00 | 17.66 | 1877 | 1884 | 2056 | 22.78 | 30.34 | 3047

800 1861 | 2006 | 2183 | 2241 | 2370 | 24.27 | 2956 | 2852

900 2158 | 2273 | 2423 | 3369 | 2015 | 2472 | 2750 | 2553
1000 | 19.60 | 19.68 | 2036 | 26.17 | 2659 | 23.74 | 2559 | 23.76
1200 | 1133 | 1185 | 1232 | 1412 | 1621 | 1881 | 2169 | 20.70
1400 7.65 8.25 8.82 9.90 11.86 | 1510 | 1882 | 1843
1600 6.39 6.98 7.51 8.51 1043 | 1350 | 16.80 | 16.21
1800 6.70 7.31 7.92 8.82 1051 | 1330 | 1541 | 14.66
2000 7.73 8.40 8.99 9.67 1134 | 1368 | 1466 | 1351
2200 9.54 1019 | 1062 | 11.22 | 1243 | 14.00 | 1378 | 12.40
2400 | 1149 | 1194 | 1223 | 1268 | 1335 | 1395 | 1276 | 11.45
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Digital Variable Gain Amplifier

DVGA1-242A+

Typical Performance Data

TEST CONDITIONS: Vd1 = +3V, Vd2 = +5V @ Temperature = -40degC

INPUT RETURN LOSS @
FREQ

0dB | 05dB | 1dB 2dB 4dB 8dB | 16dB | 31.5dB
(MHz) | (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
400 26.08 | 26.82 | 2652 | 3279 | 3626 | 4210 | 26,74 | 23.47
500 21.07 | 2369 | 2588 | 2475 | 27.25 | 3636 | 26.87 | 23.70
600 1845 | 2069 | 2297 | 2261 | 2487 | 3317 | 2850 | 24.27
700 18.81 | 21.02 | 2279 | 2349 | 2732 | 3486 | 2785 | 24.02
800 2127 | 2315 | 2498 | 2059 | 3468 | 3473 | 2678 | 23.60
900 21.96 | 21.96 | 21.99 | 29.07 | 3248 | 2857 | 2483 | 2241
1000 | 17.38 | 17.47 | 17.46 | 2082 | 2291 | 2417 | 2372 | 21.62
1200 | 1019 | 1062 | 1107 | 1268 | 1480 | 1813 | 2022 | 19.16
1400 6.84 7.50 8.05 934 | 1141 | 1510 | 1798 | 17.22
1600 5.78 6.43 7.11 816 | 1028 | 1380 | 1601 | 15.33
1800 6.13 6.90 7.62 8.64 | 1066 | 1360 | 1461 | 13.68
2000 7.36 8.28 9.07 985 | 1157 | 1372 | 1358 | 1250
2200 939 | 1034 | 1086 | 1158 | 1272 | 1362 | 1240 | 11.39
2400 | 12,02 | 1272 | 1307 | 1311 | 1355 | 1308 | 1142 | 1032
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Digital Variable Gain Amplifier

DVGA1-242A+

Typical Performance Data

TEST CONDITIONS: Vd1 = +3V, Vd2 = +5V @ Temperature = +85degC

INPUT RETURN LOSS @
FREQ
0dB | 05dB | 1dB 2dB 4dB 8dB | 16dB | 31.5dB

(MHz2) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
400 1528 | 1634 | 1718 | 1678 | 17.47 | 18.45 | 22.85 | 2587

500 1325 | 1423 | 1527 | 1480 | 1584 | 17.46 | 2185 | 24.34

600 13.09 | 14.07 | 1499 | 1483 | 1590 | 1757 | 2137 | 23.35

700 14.10 | 1527 | 1643 | 1606 | 16.95 | 18.04 | 21.14 | 2256

800 16.71 | 1817 | 1950 | 1896 | 18.73 | 18.63 | 20.88 | 21.78

900 2098 | 2299 | 2508 | 2558 | 2199 | 19.37 | 2050 | 20.78
1000 | 2234 | 2324 | 2435 | 3349 | 2358 | 1956 | 20.08 | 20.09
1200 | 12.43 | 1298 | 1334 | 1515 | 1664 | 17.39 | 1891 | 1863
1400 8.27 8.77 9.20 1039 | 1209 | 1453 | 1732 | 17.22
1600 6.84 7.35 7.80 8.73 1035 | 1295 | 1597 | 15.82
1800 7.07 7.58 8.00 8.73 1025 | 1282 | 1534 | 1457
2000 7.98 8.52 8.84 9.62 1094 | 1323 | 1486 | 13.78
2200 9.31 9.86 10.07 | 1080 | 1191 | 1374 | 1428 | 12.94
2400 | 11.04 | 11.37 | 1147 | 1213 | 1312 | 1426 | 1379 | 12.37
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Digital Variable Gain Amplifier

DVGA1-242A+

Typical Performance Data

TEST CONDITIONS: Vd1 = +3V, Vd2 = +5V @ Temperature = +25degC

OUTPUT RETURN LOSS @
FREQ
0dB | 05dB | 1dB 2dB 4dB 8dB | 16dB | 31.5dB

(MHz2) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)

400 2138 | 2132 | 2131 | 2146 | 2139 | 2127 | 2096 | 21.10

500 2148 | 2153 | 2158 | 2163 | 2182 | 2214 | 2252 | 2243

600 17.36 | 1741 | 1750 | 1743 | 1762 | 17.98 | 1852 | 1831

700 15.83 | 1588 | 1597 | 1586 | 16.05 | 16.41 | 16.96 | 16.77

800 14.78 | 1483 | 1491 | 1478 | 1497 | 1531 | 1583 | 1567

900 14.06 | 1412 | 1419 | 1404 | 1421 | 1451 | 1498 | 14.88
1000 | 1358 | 1359 | 1366 | 1351 | 13.64 | 13.86 | 1427 | 14.25
1200 | 1294 | 1297 | 1301 | 1281 | 1288 | 1297 | 1322 | 1345
1400 | 12.89 | 1289 | 1282 | 1262 | 1254 | 1238 | 1232 | 1274
1600 | 1262 | 1255 | 1248 | 1231 | 1213 | 11.84 | 1160 | 1211
1800 | 1156 | 1150 | 11.37 | 11.33 | 1115 | 1081 | 1051 | 10.99
2000 | 1045 | 1040 | 1036 | 1039 | 1029 | 10.07 9.84 10.30
2200 9.99 9.98 9.95 10.03 | 10.00 9.86 9.70 10.06
2400 9.84 9.86 9.86 9.98 10.01 9.96 9.87 10.19
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Digital Variable Gain Amplifier

DVGA1-242A+

Typical Performance Data

TEST CONDITIONS: Vd1 = +3V, Vd2 = +5V @ Temperature = -40degC

OUTPUT RETURN LOSS @
FREQ
0dB | 05dB | 1dB 2dB 4dB 8dB | 16dB | 31.5dB

(MHz2) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)

400 19.67 | 1955 | 1953 | 1967 | 19.63 | 1952 | 19.25 | 19.37

500 2101 | 2100 | 21.03 | 2114 | 2128 | 2152 | 2164 | 21.69

600 16.61 | 1659 | 1664 | 1655 | 16,70 | 16.95 | 17.35 | 17.20

700 14.94 | 1496 | 1501 | 1486 | 14.99 | 1526 | 1573 | 1555

800 13.75 | 1375 | 1381 | 1364 | 13.75 | 14.02 | 14.49 | 14.32

900 12.80 | 1279 | 1284 | 1266 | 1273 | 12,95 | 13.40 | 13.26
1000 | 11.92 | 1193 | 1198 | 1179 | 11.82 | 12,02 | 1245 | 12.36
1200 | 1105 | 1098 | 1099 | 1080 | 1086 | 10.86 | 11.15 | 11.25
1400 | 1106 | 1100 | 1096 | 1074 | 1059 | 1053 | 1055 | 10.80
1600 | 11.08 | 1098 | 1093 | 1068 | 1053 | 1031 | 1015 | 1051
1800 | 10.39 | 1025 | 1027 | 10.14 9.99 9.74 9.51 9.88
2000 9.76 9.68 9.64 9.63 9.62 9.44 9.27 9.63
2200 9.61 9.56 9.52 9.51 9.57 9.46 9.31 9.59
2400 9.16 9.25 9.21 9.27 9.37 9.35 9.28 9.54
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Digital Variable Gain Amplifier

DVGA1-242A+

Typical Performance Data

TEST CONDITIONS: Vd1 = +3V, Vd2 = +5V @ Temperature = +85degC

OUTPUT RETURN LOSS @
FREQ
0dB | 05dB | 1dB 2dB 4dB 8dB | 16dB | 31.5dB
(MHz2) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
400 2462 | 2456 | 2451 | 2465 | 2455 | 2437 | 2404 | 2418
500 2257 | 2263 | 2274 | 2270 | 22.99 | 2350 | 24.17 | 23.98
600 1837 | 1845 | 1855 | 1848 | 18.73 | 19.15 | 19.79 | 19.58
700 16.84 | 1693 | 1702 | 1694 | 1717 | 1755 | 18.12 | 17.96
800 15.89 | 1597 | 1606 | 1596 | 16.18 | 16552 | 17.01 | 16.93
900 1534 | 1542 | 1549 | 1541 | 1560 | 15.88 | 16.27 | 16.30
1000 | 1522 | 1527 | 1534 | 1524 | 1538 | 1557 | 1587 | 15.98
1200 | 14.93 | 1497 | 1499 | 1490 | 1496 | 1500 | 1511 | 1558
1400 | 1468 | 1467 | 1463 | 1453 | 1445 | 1426 | 1413 | 14.79
1600 | 14.05 | 1399 | 1390 | 13.80 | 1363 | 1331 | 1302 | 13.73
1800 | 1251 | 1245 | 1234 | 1232 | 1214 | 1179 | 1146 | 12.08
2000 | 11.34 | 1127 | 1120 | 1127 | 1115 | 1088 | 1060 | 11.15
2200 | 1069 | 1067 | 1064 | 1074 | 1070 | 1055 | 10.36 | 10.82
2400 | 1072 | 1071 | 1071 | 1084 | 1084 | 1076 | 1062 | 10.97
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Digital Variable Gain Amplifier

DVGA1-242A+

Typical Performance Curves

GAIN vs. FREQUENCY & TEMPERATURE
@ 0dB Step, VD1 = +3V, VD2 = +5V
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Digital Variable Gain Amplifier

DVGA1-242A+

Typical Performance Curves
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Digital Variable Gain Amplifier

DVGA1-242A+

Typical Performance Curves

INPUT RETURN LOSS vs. FREQUENCY & TEMPERATURE
@ 0dB Step, VD1 = +3V, VD2 = +5V
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Digital Variable Gain Amplifier

DVGA1-242A+

Typical Performance Curves
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Case Style DG

DG1677
Outline Dimensions
INDEX )
AREA | PCB Land Pattern
P TYP
B - . K TYP—
X o7 N7
| 00099000 _a Tve
‘
}
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|
| 77z,
% D L &2 Y2
C LELD_ELELELD_ELD:‘I SEATING '
\ 7]
77

}— T PLANE
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K TYP ~J TYP TR

G TYP == [ 2 000908997
N

NOSORR

TUUUUUUU
R
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) (@ M
) (@
Fos 1=
- ‘ \ E Suggested Layout,
= C Tolerance to be within +.002
Ann ﬂ!ﬂ nan
INDEX 32 EXPOSED
OPTIONAL E PAD
CASE # A B CMAX | CMIN D E F G 0 T
bGie | 197 197 039 031 008 106 106 009 - 016
(5000 | 5000 | (100 | ©80) | ©0200 | @70 | @70 | (023 ] (0.40)
CASE # K L M N P Q R S WT. GRAM
020 193 193 110 012 035 110 008
DGI6TT | 050y | @90) | @90) | @279 | ©300 | 089 | @79 | ©20) 05

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

Notes:

1. Case material: Plastic.

2. Termination finish:
For RoHS Case Styles: Pre-plated (Ni Pd Au), transitioning to Matt-Tin. 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

M - - c- 't @ INTERNET http://www.minicircuits.com
In I - Ircu I s P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661
Distribution Centers NORTH AMERICA B00-654-7949  417-335-5935 « Fax 417-335-5945 « EUROPE 44-1252-832600 = Fax 44-1252-837010
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98-TR-F68 Rev.:E (07/14/16) M157161 File: 98-TR-F68.doc Sheet 1 of 1
This document and its contents are the property of Mini-Circuits.




THIRD ANGLE PROJECTION

@ =1

FOR DG1677 CASE STYLE,

NOTES:

MODIFIED.

PIN 1

2. CHIP COMPONENT FOOT PRINTS SHOWN FOR REFERENCE.
FOR COMPONENT VALUES REFER TO TB—-643+.

3. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE.

DENOTES PCB COPPER LAYOUT WITH SMOBC (SOLDER MASK OVER

BARE COPPER).

¥ 4+ R

REVISIONS
REV] ECN No. DESCRIPTION DATE | DR [AUTH
OR | M133785 NEW RELEASE 10/05/11| AV SL
SUGGESTED MOUNTING CONFIGURATION
"32AM0O1” PIN CODE
PACKAGE
- —OUTLINE

13X 2.013 PTH
FOR GROUND,

— PLUGGED WITH

EPOXY FROM
TOP SIDE

36X £.013 PTH

" FOR GROUND

COPLANAR WAVEGUIDE

.045 TRACE WIDTH,

/—.030 GAP, 2 PL.

(SEE NOTE 1)

RF out

COMPONENT | SIZE

C1,C4,L1,L2
R1-R11,C5
C2,C3

0402
0603
0805

1. COPLANAR WAVEGUIDE PARAMETERS ARE SHOWN FOR IT-180TC WITH
DIELECTRIC THICKNESS .024” = .002”. COPPER: 1/2 OZ. EACH SIDE.
FOR OTHER MATERIALS TRACE WIDTH AND GAP MAY NEED TO BE

ANGLES *
FRACTIONS +

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

DENOTES COPPER LAND PATTERN FREE OF SOLDER MASK.
UNLESS OTHERWISE SPECIFIED INITIALS DATE
. . . . ®
DIMENSIONS ARE IN INCHES DRAWN AV 09/28/11 | I M 1 n 1 _— C 1 1" C u 1 t S 1133 NeptunNeY Aﬁegéxse
;o:ngrég::: AI?SN: L CHECKED PW 10/05/11 [TT1 rooklyn
3 PL DECIMALS = .005 APPROVED SL 10/05/11

PL, 32AMO1, DG1677, TB—643+

EXCEPT FOR USE EXPRESSLY GRANTED, IN WRITING, TO ITS VENDORS, VENDEE . .
R U IRy P L
THESE CONTENTS SHALL NOT BE USED, DUPLICATED OR DISCLOSED TO ANY OUTSIDE A 1 5542 98 _PL_ 355 OR
PARTY, IN WHOLE OR IN PART, WITHOUT WRITTEN PERMISSION OF MINI-CIRCUITS. FILE SCALE SHEET

ASHEETA1.DWG REV:A DATE:01/12/95 * 98PL355 ) o:1 ) 1 OF 1




Evaluation Board and Circuit

INDEX DUT

Mini—Circuits®

RF INM

RRAM S A AR VARG IAR ROV AVA VA AR
SOPS 3 ARV RRRRAA A S
OIS SRV S
RIS N S S

S S S ¥ S
ST S ; R S
N 4

S S
AR
S

A LSS R [ RB L4 VALUE /
S SR 0L IO T RS 355858 COMPONENT SIZE
xsxs?‘; S PART NUMBER

% %

RSN AR . LA
KRR N C1 5857 DVGA1—=242A+ —_
Y RGNS & :C4. % H | 1-'
S AV S Ky U2 ex nver |ng
R AR A R 8 A
LIEE X X X 8 Y faamy A chmi ri er
Y BN 3 R
NN g SN d AN
NNy AAAATRRAATARRN: TR DA A VRN . .
SIS R I 7 BIINY | epnnnaay T, e bt Ry 8
SO R ar iy NN S S
NS N SR A P VAR . .
o ? HCo R AA AL
S ® S NN ¢
S SIS g —
SR NR14 0O NN RN %8 S ’ . .
SON R14 C9 SiNNnHRELAELA S
(AR Uz SR SN LAH
SN e BRI A
SEN S C6 T R2 RIHHIAEAAX S
o o o o o 4 CIARRS SN . .
R
2 4 6 N1 8 10 'S e
o 0 O o o X uuNgu KR R hm -0€ 03
SHIEHESH B TRS AT SERE — m
2 SISO TS ' —
:hi :hi?s & S S A AR
TSI AT SIS,
QR GRAK A ARAGE

Notes:

1. Test cables for "N1” and ”N2” are included in TB—643+.
2. The test software is available at:

Mini—Circuits website: http://www.minicircuits.com/support/software_download.htm|
Software name: ”Digitel Step Attenuator & DVGA”.

3., 50 Ohm SMA Female connectors.
4. PCB Material: FR4 or equivalent,

Dielectric Constant=4.6, Thickness=.024 inch. I:' Mini—Circuits“’

DWG NO: WTB-643A—20+ REV: OR
THIS DOCUMENT AND ITS CONTENTS ARE THE PROPERTY OF MINI-CIRCUITS. SH:2 OF 3




R8 R7
1l VAAYA It
R9 R6
1l AVAVAY, VAAYA It
R10 R5
i} VA 1t
32 31 30 29 28 27 26 25 c1
1 @ 24
RF IN o 2 23—||:|
3 22
4 21 L1 c4
R11
— AN 5 Ut 20— ¥ Loy
c7-L ri2[ ] 1 ° 19 =
csj— R13 i ' 2| cs
1 ) ®9 10 11 12 13 1415 16"~ m""'
L CO=F <R14 l I o RF OUT
R4 R3| = c2
VD1
C5 =
_T_ ’ AAA—$ VD2 N2
6 R2 R1 1 2 3 4
CLK LE
2 4 6 810
N1 = 1
1.3 5] 7/ 9 =
DATA
Schematic Diagram
DWG NO: TB—643A—20+ REV: OR

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

Environmental Specifications ENV66

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

Thermal Shock

Autoclave

Solderability

Moisture Sensitivity: Level 1

-40° to 85°C

-55°to 100° C or -65° to 150°

-65° to 150°C, 1000 Cycles

15 psig, 100% RH, 121°C, 168 hours

10X Magnification

Bake at 125°C for 24 hours. Soak at 85°C/85%RH for 168
hours
Reflow 3 cycles at 260°C peak

Individual Model Data Sheet

Individual Model Data Sheet

JESD22-A104D, condition C

JESD22-A102D, Condition C

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

J-STD-020D.01

ENV66 Rev: OR 04/26/12 M137020 File: ENV66.pdf

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