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MMA-174321 17- 43 GHz, 0.1 W Gain Block

Features:

e Frequency Range: 17 — 43 GHz

e P1dB: 21 dBm

e Psat: 22 dBm

e Gain: 22dB

e Vdd=5V(3Vto5V)

e |ds =200 mA (150 mA to 300 mA)

e Input and Output Fully Matched to 50 Q Die size: 1720 x 760 x 50 um

e 2x and 3x Frequency multiplier applications (69 x 30 x 2 mil)
Applications:

e Communication systems
¢ Microwave instrumentations

Description:

The MMA-174321 is a broadband GaAs MMIC general purpose gain block for 0.1 watt maximum output power and
high gain over full 17 to 43 GHz frequency range. This amplifier is able to use as 2x and 3x Frequency multipliers
when biased under class-B condition for the first stage.

Absolute Maximum Ratings : (ra=2s-cy

SYMBOL PARAMETERS UNITS Min. Max.
Vdl, Vd2 Drain-Supply Voltage \% 54
Vgl Optional Gate supply Voltage \% -2 0.5
Vg2 Optional Gate supply Voltage \% -2 0.5

Idd Total Drain Supply Current mA 400
Pin max RF Input Power dBm 21
Toper Operating Temperature °C -40 to +85
Tch Channel Temperature °C +150
Tstg Storage Temperature °C -55 to +165
Tmax Max. Assembly Temp (60 sec max) °C +300

*QOperation of this device above any one of these parameters may cause permanent damage.
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MMA-174321

17 - 43 GHz, 0.1 W Gain Block

Electrical Specifications: Vds =5V, Vgs =-0.7 V, Ids = 200 mA, Ta = 25°C, Z0 = 50 Q

Parameter Units Typical Data
Frequency Range GHz 17 - 43
Gain (Typ /7 Min) dB 22/ 20
Gain Flatness (Typ /7 Max) +dB 2.0/25
Input RL (Typ /7 Max) dB 8/6
Output RL (Typ /7 Max) dB 8/6
Output P1dB (Typ /7 Min) dBm 21/ 19.5
Output IP3 ) dBm 26
Output Psat (Typ /7 Min) dBm 22/ 20.5
?_Ipyepra}tll\r/llgxgurrent at P1dB mA 240 / 250
Thermal Resistance °C /W 30

(1) Output IP3 is measured with two tones at output power of 5 dBm/tone separated by 20 MHz.

ESD Caution

High-performance RF integrated circuits are highly sensitive to electrostatic discharge (ESD) and may contain
unprotected inputs and outputs. Handling and assembly should be conducted in an ESD-controlled environment. It
is recommended that ESD precautions and protocols are adopted to minimise the risk of electrostatic discharge
and protect product integrity.
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MMA-174321

17 - 43 GHz, 0.1 W Gain Block

Typical RF Performance: vis=s5v, vgs=-0.7v, 1ds = 200ma, 20=500, Ta=25°c
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MMA-174321

17 - 43 GHz, 0.1 W Gain Block

Frequency 2x and 3x multiplier Data:
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Measured 2x multiplier data:
Pin=9dBm,Vvd1=5V,Vvd2=5V,Vgl=-1.4V,Vg2=-0.7V, ld1 =1 mA, and Id2 = 163 mA
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Measured 3x multiplier data:
Pin=9dBm, Vd1=1V,VvVd2=5V,Vgl=-0.75V, Vg2 =-0.75V, Id1 = 21 mA, and 1d2 = 144 mA

www.cmimicro.com 4 July 2017



MMA-174321

17 - 43 GHz, 0.1 W Gain Block

Applications

The MMA-174321 MMIC general purpose amplifier is designed for use as a gain stage amplifier in
microwave transmitters. It is ideally suited for 17 to 43 GHz band applications requiring a flat gain response
and excellent power performance. This amplifier is provided as a bare die format in a Gel-pak.

Biasing and Operation

The recommended bias conditions for best performance for the MMA-174321 are VDD = 5.0 V, Idsq = 200
mA. Performance improvements are possible depending on applications. The drain bias voltage range is
3 to 6 V and the quiescent drain current biasing range is 150 mA to 250 mA. Vgl is connected to first stages
of gate, and Vg2 is connected to following three stages of gates. Muting can be accomplished by setting Vg1l
and Vg2 to the pinched-off voltage (Vp = -2 V). The gate voltages (Vgl and Vg2) should be applied prior to
the drain voltages (Vd1 and Vd2) during power up and removed after the drain voltages during power
down. The RF input port is connected internally to the 50 Q load for ESD protection purpose; therefore, an
input decoupling capacitor is needed if the preceding output stage has DC present. The RF output is DC
decoupled internally. Typical DC supply connection with bi-passing capacitors for the MMA-174321 is shown in
following pages.

Frequency x2 and x3 Multiplier Applications

MMA-174321 is able to use as a frequency x2 multiplier when biased under Vd1 =5V, Vd2=5V, Vgl =-14V,
Vg2 =-0.7V,I1d1 =1 mA, and 1d2 = 163 mA. Optimum input RF power level is +9 dBm. Typical measured data
is shown in previous page. MMA-174321 is also able to use as a frequency x3 multiplier when biased under
Vdl=1V,Vvd2=5V,Vgl=-0.75V, Vg2 =-0.75V, Id1 = 21 mA, and Id2 = 144 mA. Optimum input RF power
level is +9dBm. Typical measured data is shown in previous page.

Assembly Techniques

GaAs MMICs are ESD sensitive. ESD preventive measures must be employed in all aspects of storage,
handling, and assembly. MMIC ESD precautions, handling considerations, die attach and bonding methods are
critical factors in successful GaAs MMIC performance and reliability.
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17 - 43 GHz, 0.1 W Gain Block

Mechanical Information: rop view
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MMA-174321

17 - 43 GHz, 0.1 W Gain Block

Application Circuit:
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MMA-174321

17 - 43 GHz, 0.1 W Gain Block

Assembly example:
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MMA-174321

17 - 43 GHz, 0.1 W Gain Block

RoHS Compliance

CML Micro certifies, to the best of our knowledge, that its products comply with RoHS directive (2011/65/EU), as
amended by Directive (EU) 2015/863.

REACH Compliance

CML Micro certifies, to the best of our knowledge, that its products do not contain any of the banned substances
specified in the SVHC list at https://echa.europa.eu/candidate-list-table. CML Micro are committed to ensuring
the safety of products and the compliance with regulations. Publications will be updated in the event that REACH
control is compromised.

Contact Information

For further information please contact your local CML sales representative.
Contact details can be found at www.cmImicro.com.

Important notice: The information provided in this document is believed to be accurate and reliable however, CML assumes no
responsibility for any errors or omissions in this document. CML reserves the right to make changes to this document at any time
without notice.

The product(s) referenced within this document are not designed, authorized, or warranted for use in life support, life-critical,
surgical or nuclear applications, nor in any application where the failure of the product could create a situation where personal
injury or death may occur. Customers using or selling the product for such applications do so entirely at their own risk and without
any recourse to CML, financial or otherwise.

CML assumes no liability for applications assistance or the design of customers’ products. Customers are solely responsible for the
design, validation, and testing of customer products as well as compliance with all legal, regulatory, and safety-related requirements
concerning their applications.

ALL SPECIFICATIONS AND DATA ARE PROVIDED "AS IS" AND WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR
NON-INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS. PRODUCTS ARE PROVIDED UNDER THE TERMS OF CML’S CONDITIONS
OF SALE.

Nothing in this document or any purchase of CML products shall be construed as granting any license, whether express or implied,
under any patent, copyright, trade secret, or other intellectual property right owned or controlled by CML.
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