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Features

¢ Noise Figure: 1.3dB @ 29 GHz

¢ Small Signal Gain: 23 dB @ 29 GHz
e Low Power Consumption: <160 mW
e P1dB: 10dBm @ 29 GHz

e 50 Q Input & Output Matched

¢ Input Return Loss: >15 dB @ 29 GHz
e Output Return Loss: >15 dB @ 29 GHz
e Chip Size: 2.64 x 2.0 mm

e 100% RF Tested, Known Good Die

o Demonstration Boards Available

e Samples Available

o Flight Model

e RoHS* Compliant

Applications

Ka Band

Space Communication
Instrumentation
General Purpose

Description

The CGY2128UH/C2 is a high performance Ka band
low noise amplifier. This device is a key component
for high frequency systems.

The CGY2128UH/C2 is a three stage low noise
amplifier with a low power consumption (Vdd = 3.5
V, total drain current = 46 mA). It can be used as a
replacement of CGY2128UH/C1 with identical RF
performances, but easier management of space
derating rules.

This device has two sets of drain voltage pads, one
for commercial grade use, the second one
imbedding automatic derating for space grade use.

The MMIC is manufactured using a proprietary
0.13 pym Metamorphic HEMT DO1MH technology
which is registered in the European Preferred Part
List (EPPL) from European Space Agency (ESA).

Ordering Information

Part Number Package

CGY2128UH/C2 Die

VS8s1 VDD1 VSS2 VDD2 VDD2S VS8S3 VDD3 VDD3S

1|0 eo wo [][]19
2 DRF[M rour[ ]| [ 18
3||[]we wo []) 117
B VSI GND VOOL V552 GND VDD2S Y002 GND ¥SS3 VDD3SVDD3 GND
0000 O000 00 000
4 5 6 7 8 9 10 11 12 13 14 15 16

Pad Configuration’

Pad Function
1,3,4,6,9,12,16,17,19 GND
2 RFIN
5 VSS1
7 VDD1
8 VSS2
10 VDD2
11 vDD2S
13 VSS3
14 VDD3S
15 VDD3
18 RFOUT

1. The exposed pad centered on the package bottom must be
connected to RF, DC and thermal ground.

* Restrictions on Hazardous Substances, compliant to current RoHS EU directive.
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Electrical Specifications: Measured On Wafer, 50 Q, no bonding (unless otherwise specified)
Freq. =24 - 34 GHz, T, = +25°C

Parameter Test Conditions Units Min. Typ. Max.
Commercial use

) 23 (VDDZ_S & VDDS_S left open) 3.5
Drain Supply Voltage “ dB — —

Space use 3.5

(VDD2 & VDD3 left open)
a3 Vss1 gate voltage tuned 8

Drain Supply Current” Vgs2 gate voltage tuned dB — 13 —

Vss3 gate voltage tuned 25
Gate Supply Voltage®® tuning to each typical DC current dB -1.0 0.7 0
Reference Gain*? with bonding wires dB 19 23 —
Input Return Loss?® with bonding wires dB — -16 -9
Output Return Loss®? with bonding wires dB — 17 9
Reverse Isolation with bonding wires dB — -48 —
Noise Figure* @ 29 GHz, no bond wires dB — 1.6 20

@ 29 GHz, no bond wires

P1dB Commercial® dBm 9.0 10.5 —

Space® 7.0 8.5

2 SCL, 100 MHz Spacing

Output IP3 27.95 GHZ? dBm — 19.5 —

28.05 GHzZ® 17.5

2. Commercial VDD1 = VD|32= VDD3 =3.5 V, (VDD27S; VDD37S left open), |D1 =8 mA, |D2 =13 mA, |D3 =25 mA.
3. Space VDD1 = VDDZ_S = VDD3_S =35 V, (VDDZy VDD3 left Open), |D1 =8 mA, |D2 = 13mA, |D3 =25 mA.
4. Noise is improved by approximately 0.4 dB when mounted on carrier with bonding wires.

Absolute Maximum Ratings>® Thermal Characteristics
Parameter Absolute Maximum Parameter Absolute Maximum
RF CW Input Power 10 dBm Thermal Resistance 58°C/W
Gate Voltage -2t0+0.7V
Drain Voltage Oto+5V
Drain Current Handling Procedures
Vb 16 mA Please observe the following precautions to avoid
Vop2 26 mA damage:
Vbp3 50 mA
Gate Current 10 mA Static Sensitivity
JU”Ct'O”STemperat“re +110°C These electronic devices are sensitive to
Com?ggrecial +150°C electrostatic discharge (ESD) and can be damaged
: A A by static electricity. Proper ESD control techniques
Operating Temperature -40°C to +85°C should be used when handling these devices.
Storage Temperature -55°C to +150°C

5. Exceeding any one or combination of these limits may cause
permanent damage to this device.

6. MACOM does not recommend sustained operation near these
survivability limits.
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Typical Performance Curves’®: On wafer test, bonding wires added by calculation

20 fF/0.08 nH, 0.15 nH/20 fF.
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7. Commercial and Space biasing modes have identical RF performances for S-parameters, Gain and Noise figure.

8. P1dB and OIP3 of Space mode are 2 dB lower than commercial mode.
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Application Schematic

To prevent instability of the customer design it is
highly recommended to place small chip capacitors
as near as possible to the GY2125AUH/C1 die and
to connect them with bondings as short as possible.

An additional 10 yF can also added on drain
supplies in order to improve stability at low
frequencies.

Additionally, a 10 nF capacitor can be added on a
drain connection. In the gate circuitry, a 500 Q
resistor may be added in series to improve gate
isolation and prevent unwanted oscillations. The
resistors are introducing some low pass filtering in
case of fast power switching using gate control
architecture.

Depending on 50 Q connected lines and associated
tapers, many connections schemes can be studied/
used regarding RFin and RFout connections.

RFin and RFout bond wires can be two 25 ym wires
bonding or one 50 um ribbon.

VD VG Vo2

47pF 10 nF 47pF 10 nF

& & A

47pF 5000 10nF

) MMIC
Vd1 ) Vag Vd2 Contain

RFIN ~ FJ RFouT

__________________________________________________
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OPERATING AND HANDLING

INSTRUCTIONS:

The CGY2128UH/C2 is very high performance
MHEMT device and as such, care must be taken at
all times to avoid damage due to inappropriate han-
dling, mounting, packaging and biasing conditions.

1- Power Supply Sequence
The following power supply sequences are recom-
mended:

Power up :

1. Make sure the transient peaks from DC supply
voltages do not exceed the limiting values.

2. Set VDD1 ,vDD2 (or VDD2S) and VDD3 (or
VDD3S)to 0V

3. Pinch off the device by setting Vss1, Vss2, Vss3
to -1 V (gate current must be near 0 mA).

4. Increase VDD1 ,VDD2 (or VDD2S) and VDD3
(or VDD3S) to 3.5 V (drain current must stay
near 0 mA)

5. Increase the gate voltages VSS1, VSS2 and
VSS3 slowly from -1 V until the three drains
current stages reaches respectively 8 mA,
13 mA and 25 mA.

6. Apply the RF input signal.

Power down :

1. Remove RF input signal

2. Pinch off the device by setting Vss1, Vss2, Vss3
to -1 V (gate and drain current must be near
0 mA).

3. Set VDD1 ,vDD2 (or VDD2S) and VDD3 (or
VDD3S)to 0V

4. SetVSS1,VSS2and VSS3to0V

Soldering

To avoid permanent damages or impact on reliability
during soldering process, die temperature should
never exceed 330°C.

Temperature in excess of 300°C should not be
applied to the die longer than 1mn.

Toxic fumes will be generated at temperatures
higher than 400°C.
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Figure 4: CGY2128UH/CZ pad coordinates
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PAD POSITION
SYMBOL PAD | COORDINATES PAD DESCRIPTION

X Y SIZE
GND 1 122 1013 80 x 100 | Connected to backside using via hole
RF IN 2 121 1213 80 x 150 | RF input (RF probe pitch 200um)
GND 3 122 1413 80 x 100 | Connected to backside using via hole
GND 4 245 130 100 % 100 | Connected to backside using via hole
Vs 5 395 130 100 x 100 | Gate supply 1
GND ] 545 130 100 x 100 | Connected to backside using via hole
Voo 7 695 130 100 x 100 | Drain supply 1
sz 8 1046 130 100 x 100 | Gate supply 2
GND 9 1195 130 100 x 100 | Connected to backside using via hole
ooz 10 1345 130 100 % 100 | Commercial Drain supply 2
Voozs 11 1495 130 100 x 100 | Space application Drain supply 2
GND 12 1795 130 100 x 100 | Connected to backside using via hole
Vsss 13 1945 130 100 x 100 | Gate supply 3
Vooss 14 2145 130 100 x 100 | Space application Drain supply 3
Vs 15 2295 130 100 x 100 | Commercial Drain supply 3
GND 16 2445 130 100 x 100 | Connected to backside using via hole
GND 17 2512 1063 | 100 x 100 | Connected to backside using via hole
RF OUT 18 2512 1213 | 100 x 100 | RF Output (RF probe pitch 150um)
GND 19 2512 1363 | 100 % 100 | Connected to backside using via hole
MECHANICAL INFORMATION
PARAMETER DESCRIPTION
Size 2640 x 2000 mm
Thickness 100 um
Backside material TiAu
Passivation PECVD deposition SizN4
Boundings pad dimensions | GND 100 x 100 pum

RF OUT, Voos, Vooss, Vooz, | 100 x 100 wm

Vooezs, Voo, Vsss, Vssz, Vs

RF IN 80 x 150 um

Note :

The die size and all pad positions refer to the mask layout, with (X=0, Y=0) at the bottom left corner of the layout.
For each pad, the (X,Y) coordinates refer to the center of the pad.

Wafers are diced by sawing, with a saw line width of 35 ym (£ 5 pym). A misalignment of the saw line with the
middle of the dicing street (+ 20 um on all sides) may also result in a variation of £ 20 ym of the actual positions
of the pads on the diced chip and an additional tolerance of + 40 um on the die size.
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GENERAL APPLICATION INFORMATION

Typical application Information:

A reference device environment layout is proposed below. In this figure 1, RF input and output microstrip
transmission lines are used, but coplanar transmission lines with similar performance may also be used. All path
lengths and physical sizes of the components should be minimized. RF input bonding inductances should be
minimized to give the best performance. Overall wire length should be kept as small as possible to reduce
parasitic inductance. Higher RF input / output inductance may result in a degradation of gain and match. Ribbon
bonding technique can also be used. The target inductance at the input is 0.08 nH, corresponding to 2 wires of
180 um length. RF output bonding inductances should be minimized to give the best performance. Overall wire
length should be kept as small as possible to reduce parasitic inductance. Higher RF input / output inductance
may result in a degradation of gain and match. Ribbon bonding technique can also be used. The target
inductance at the output is 0.15 nH, corresponding to 1 wire of 180 pu length.

All others bonding inductances (pads VDD1, VDD2, VDD2_S, VDD3, VDD3_S and Vss1, Vss2, Vss3 ) should be
kept as short as possible. Decoupling 47 pF chip capacitors (close to the chip) and 10 nF chip capacitors are
used to improve the power supply rejection. High value, additional decoupling capacitor in SMD format can be
added. The chip itself has via holes connecting the front side to the back side of the chip. A good RF grounding
connection should be maintained between the backside of the chip and system ground. It is extremely important
to use an uninterrupted ground plane. AuSn eutectic soldering or silver conductive epoxy material can be used for
die attachment.

i i 1 wire bounding
2 wires bounding )
Dia 25 um 180 um length CGY2128UHI C2 Dia 25 um 180 um lenath

N /

= RFIN RFOUT '==¢
50 Ohms microstrio 50 Ohms microstrip
or coplanar or coplanar
4/ i w101
7 4 | T T X Chip capacitor
L~
/ / \ N i
6 x 10 nF
/ Chip capacitor
- / / \ \ ~

/@ate 1 I Drain 1 I Gate 2 Drain 2 \@atg 3 &rain 3

Figure 1: CGY2128UH/C2 commercial application mounting scheme
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MACOM Technology Solutions Inc. (‘“MACOM?”). All rights reserved.
These materials are provided in connection with MACOM'’s products as a service to its customers and may be
used for informational purposes only. Except as provided in its Terms and Conditions of Sale or any separate
agreement, MACOM assumes no liability or responsibility whatsoever, including for (i) errors or omissions in these
materials; (ii) failure to update these materials; or (iii) conflicts or incompatibilities arising from future changes to
specifications and product descriptions, which MACOM may make at any time, without notice. These materials
grant no license, express or implied, to any intellectual property rights.

THESE MATERIALS ARE PROVIDED "AS IS" WITH NO WARRANTY OR LIABILITY, EXPRESS OR IMPLIED,
RELATING TO SALE AND/OR USE OF MACOM PRODUCTS INCLUDING FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHT, ACCURACY OR
COMPLETENESS, OR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES WHICH MAY
RESULT FROM USE OF THESE MATERIALS.

MACOM products are not intended for use in medical, lifesaving or life sustaining applications. MACOM
customers using or selling MACOM products for use in such applications do so at their own risk and agree to fully
indemnify MACOM for any damages resulting from such improper use or sale.
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