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What We Do:

SOTA Military applications N 2 g ]
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CMOS, SiGe

KL ZHE:

Feature size NFmin (dB) Production
Technology nm! fMAX (GHz) ’ Vbr (V) at50GHz* | or research?
el G2AS PHEMT 100 185 i 05 P Cost GaN
70 450 i} 05 R*
GaAs mHEMT 35 900 2 1 R
InP HEMT 130 380 1 <1 R
GaAs
InP HEMT 30 1200 1 <1 R
—p KN 60 250 20 1 R CMOS,
GaN HEMT 40 400 a2 12 R SiGe
sl SOI CMOS a5 280 1 2-3 P
e l SiGe-HBT 130 400 14 2 P
InP DHBT 250 650 4 3 R
InP DHBT 130 1100 = R
':?::i::::::‘::ﬂ';;ie’:;ﬁ Courtesy: Ericsson Technology Review #2-2017 > Volume
J. Edstam et. al.
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1. Multi-Functional Chips Z IhEEt F

Partl: ZRi0 B re g

PN Type RF (GHz) IF Range Gain P1dB NF Package
(GHz) (dB) (dBm) (dB)
gTSC0020B V Band TX 52-72 DC-12 27 +20 - Die
gRSC0016B V Band RX 52-72 DC-12 9 - 4 Die
gTSC0023B E Band TX 71-86 DC-12 18 +16 - Die
gTSCO0024A E1 Band TX 71-76 DC-12 18 +24 - Die
gTSCO025A E2 Band TX 81-86 DC-12 18 +24 - Die
gRSCO017A E1 Rx 71-76 DC-12 21 - 5 Die
gRSC0018 E2 Rx 81-86 DC-12 21 - 5 Die
gRSC0014B RX without IF Amp 71-76 DC-12 13 - 6 Die
gRSC0015D RX without IF Amp 81-86 DC-12 15 - 6 Die
gRCQO016A RX without x6 71-86 DC-12 8 8 6 Die
DC DET1 DET 2
18888841 ! !
GND ¢- LO DC

+Q 4

GND
+
-l

GND

—
s

&

-0-0-0-0-0-0

LO DET3

Figure 1. gTSCo024 block diagram

FEATURES

e High-performance fully integrated

transmitter
¢ Ei-band coverage

e 17 dB conversion gain

e 25dB gain control range
e 24/30 dBm P1dB/OIP3

e Direct conversion or I
sion

F up conver-
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Figure 1. gRSCo017 block diagram

FEATURES

e High-performance fully integrated

receiver
e Ei-band coverage
e 21dB conversion gain

¢ 5dB noise figure

e Direct conversion or IF down-con-

version
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2. Low Noise Figure Amplifiers i85 B 2%

PN Type Freq(GHz) Gain P1dB OIP3 NF Package
(dB) (dBm)
gANZ0031C V Band 52-72 20 +10 +24 3.5 Die
gANZ0032C E1 Band 70-80 22 +12 - 4.5 Die
gANZ0033C E2 Band 77-86 22 +10 - 45 Die
gANZO0012A E Band 71-86 15 +14 - 6 Die
gANZO017A W Band 75-110 20 +10 - 6 Die
FEATURES TYPICAL APPLICATIONS
e 5dBNF o Point-to-point communication
¢ Full W-band coverage ¢ Instrumentation
¢ 20dBm OIP3 « Fiber over radio
s 17dB gain ¢ 094 GHzradar
3. Power Amplifier Die, #R:t F IhjX
PN Type Freq Gain P1dB Psat OoIP3 Package
(GHz) (dB) (dBm) (dBm)
gAPZ0038A V Band 55-71 18 +20 +23 +31 Die
gAPZ0039A V Band 52-72 19 +24 +25 +32 Die
gAPZ0079A V Band 57-66 14 +29 +30 +36 Die
gAPZ0081A V Band 65-75 23 +27.5 +29 +36 Die
gAPZ0033A E Band 68-89 23 +16 +19 +27 Die
gAPZ0051A E1 Band 68-79 21 +26 +27 +34 Die
gAPZ0052A E2 Band 75-87 21 +26 +27 +33 Die
gAPZ0082A E1 Band 71-76 19 +27.5 +29 +35 Die
gAPZ0085A E2 Band 81-86 16 +26 +28.5 +35 Die
gAPZ0091A E1 Band 68-79 23 +29 +30 +36 Die
gAPZ0092A E2 Band 76-88 19 +28 +30 +36 Die
gAPZ0045A W Band 80-100 18 +15 +24 - Die
gAPZ0100A W Band 88-104 15 +20 +22 - Die
gAPZ0095A W Band 85-100 15 +27 +28 - Die
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Power Amplifier Die, #ith Tk
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4. Mixers YRS

PN Type RF (GHz) IF(GHz) | CL(dB) LO LO (dBm) | Package
ISO(dB)
gMDR0027B V Band 1Q Mixer 57-66 DC-12 -9 30 +7 Die
gMDRO015B | E Band IQ Mixer 71-86 DC-12 -10 30 +7 Die
gMBROO11A W Band Mixer 70-100 DC-12 -10 27 +7 Die
gMQRO011A W Band IQ Mixer 70-95 DC-12 -10 30 +5 Die
gMDR0013B W Band IQ Mixer 70-100 DC-12 -10 30 +7 Die
gMDROO35A D Band IQ Mixer RF: 140-170 DC-6 -12 2LO-RF: +15 Die
LO: 70-85 35
5. Frequency Multipliers %5 8%
PN Type Freq(GHz) Gain Pin Pout Harmonic | Package
(dB) (dBm) (dBm) (dB)
gXSB0024B V Band X6 55-75 11 +5 +16 -35 Die
gXSB0O025A E Band X6 71-86 9 +5 +14 -30 Die
gXQB0012B W X4 85-95 -10 +10 0 -20 Die
gXOB0017A W Band X8 86-106 12 0 12 -20 Die
6. Attenuators/Switches T a8 /T %

PN Type Freq(GHz) Loss (dB) Isolation(dB) RL/dB Package
g5550013B SPST 40-110 2.5 26 12/10 Die
gSSS0015 SPST 40-110 2.5 26 12/10 Die
gSSDO011A SPDT 40-110 5.0 26 12/10 Die

7. Power Detector DJR ] 25
PN Type Freq(GHz) Sensitivity RL(dB) Range (dBm) Package
gDPZ0011B Detector 50-170 4000 6 -30TO -10 Die

T RS, RN DAGEOR, A R AR
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Part2: SMD ;= 5

8. SMD Tx Multi-Functional RN5% IhEE Tx

PN Type RF (GHz) IF Range Gain P1dB OIP3 | Package
(GHz) (dB) (dBm) /dBm
GMTX0016A E1 Tx 71-76 DC-10 17 +24 +30 SIP
GMTX0017A E2 Tx 81-86 DC-10 17 +24 +30 SIP
GMTX0051A E1 Tx HP 71-76 DC-10 33 +28 +35 SIP
GMTX0052A E2 Tx HP 81-86 DC-10 33 +27 +35 SIP
GMTXO0045A W1 TX 92-100 DC-10 30 +25 +30 SIP
GMTX0046A W2 TX 104-114 DC-10 30 +20 +26 SIP
FEATURES APPLICATIONS

e EUmade/ITAR-free e Direct or IF up-conversion

e P1dB/PSAT: 28/29 dBm ¢ Point-to-point communication

e Gain: 33dB ¢ Radar and imaging

¢ OIP3:35dBm ¢ Instrumentation

e Size: 12X 20X 4 mm s Fiberovariadio

e [valuation board available

12 mm
| |
ouT
Ne [D 8 @rjne
NCT2D ‘/ RF-OUT ) 50 NC
VD_PA [4D) (34 VDET_3 _
VD_PA [50 (43] VREF_3 _] Detectc
NC [6D (@Z] VD_PA
VG_PA [T (41] vo_pA — _
NC[8) | 51 52 53 | (40} vD_PA - -1 e
VTEMP [ 9D (5] NC be — —
NC [1DD (38] NC |
N 1D (37] NC — _
VD2_VGA [1D) (36] NC 20 mi — _] Detectc
VG2 VGA [13) | 54 55 56 | (35] vDET 2
VG1_VGA [13) (34 VREF_2
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VDET_1 [17) | 57 58 59 (@ Lo
VREF_1 [18) B
1 [18) e L _
e B 3 oc
1
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9. SMD Rx Multi-Functional &5 IIEE Rx

PN Type RF (GHz) IF Range Gain 1IP2 NF Package
(GHz) (dB) (dBm) /Db
GMRX0040A E1 Rx 71-76 DC-10 22 +22 5 SIP
GMRX0041A E2 Rx 81-86 DC-10 22 +22 5 SIP
GMRX0021A W Rx 90-96 DC-10 5 - 6 SIP
GMRXO0033A W1 Rx 92-100 DC-10 15 +20 6 SIP
GMRX0034A W2 Rx 104-114 DC-10 15 +20 6 SIP
10.SMD Power Amplifier , RN
PN Type Freq Gain P1dB Psat 0oIP3 Package
(GHz) (dB) (dBm) (dBm)
GMPAOO35A E1PA 71-76 21 +28 +29 +34 SMD
GMPAO036A E2 PA 81-86 17 +28 +29 +34 SMD
GMPAO021A W PA 92-96 12 +26 +27 - SMD
V%G VD%_A <u—m-1
‘IUFL WGHFl ‘ i WUI‘\FL 1TuF ~ ]
7 | I s | ey ||
0O :;:L — | =
o [0} < € < s cag) vo_s
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gotmic ASSEMBLY MANUAL

MMIC

Goteborg Microwave Integrated Circuits

REV.A01-16

DIE ATTACH

The die mounting surface must be clean and flat. Our MMIC:s are all back metalized which also
serves as ground. The back side must be both electrically and thermally connected using soldering
or epoxy with high thermal and electrical conductivity. Using conductive silver filled epoxy,
recommended epoxies are DieMat DM6030HK-PT/H579. Apply sufficient epoxy to meet
required epoxy bond line thickness, epoxy fillet height and epoxy coverage around total die
periphery. The thickness of our MMICs is 50 pm (2 mil). For the best RF performance, the
circuit board line should be at the same height. It is recommended to use antistatic die pick up
tools only.

WIRE BONDING

Bond pad openings in the surface passivation above the bond pads are provided to allow wire
bonding to the square gold bond pads. Bond force, time, ultrasonic power and temperature are all
critical parameters for good attachment.

We recommend using 25 pm (1 mil)

diameter bond wires or 75 pm X 12.5 pm (3

RF bond wire x 0.5 mil) ribbons. The width of the RF
pads on the MMIC is 72 pm and DC is 90

£ 3 M M I C pm. All RF bondwires should be kept as
short as possible and not exceeding 300 pm.
Long bond wires will result in an undesirable
series inductance that is difficult to

DC bond wire
100 pF SLC Bondwires to DC pads should preferably also

compensate for over large bandwidths.

be kept as short as possible.

Figure 1. Assembly diagram

To the DC pads, we recommended first bonding to a 100 pF SLC capacitor and then to a 50 nF-
1 pF capacitor onto the circuit board.

Table 1. Typical wire dimensions for wedge bonding

Parameter Min Typ Max Unit
RF bond wire diameter 17 25 25 um
RF bond wire length 0 150 300 um
DC bond wire diameter 17 25 75 um
DC bond wire length 0 300 2000 um
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