XT3116

GaAs MMIC Power Amplifier
13.5GHz~14.75GHz 38dBm

Features

Frequency: 13.5GHz~14.75GHz
Gain: 33dB

Output P_;dB: 38.5dBm

Supply Voltage: +7V
Power-Added Efficiency: 35%

Die Size: 4.05mmx3.5mmx0.1mm
Packaged: Bare Die
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General Description

The XT3116 is a Ku-band GaAs MMIC power
amplifier. The XT3116 provides 33 dB of gain,
and 38.5dBm of output power for 1 dB
compression and more than 35%PAE from a +7V
supply.

The chip has surface passivation for
protection and backside via holes and gold
metallisation to allow a conductive epoxy die
attach process. This device is well suited for
communications, Point to Point radio and radar
applications.
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Typical Applications

Microwave radio including point
to point communication
Telecommunication

Weather radar

Optical communication

Test instrumentation

SatCom

VSAT

Military and Aerospce
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Functional Diagram
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Electrical Performance

Ta=25°C,Vp=+7V, Ip=2.5A,Z,=50Q, CW

Parameter Min. [ Typ. [ Max. Units
Frequency Range 13.5~14.75 GHz
Small Signal Gain 30 33 - dB
Small Signal Gain Flatness - +1.5 — dB
Reverse Isolation — -55 — dB
Input Return Loss - -11 - dB
Power-Added Efficiency — 35 — %
Output Power for 1 dB Compression (OP_;dB) 38 38.5 — dBm
Output Third Order Intercept(OIP;)* — 43 — dBm
Drain Voltage(Vp) — 7 7.5 \"
Gate Current — 8 20 mA
Supply Current(lp) — 2.9 3.6 A
Thermal Resistance — 43 — ‘CT/W

* Measurement taken at Pin / Tone = 0dBm, fc= 14GHz,A f=10MHz
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Absolute Maximum Ratings

+13dBm -40°C~+70C
+150°C -65C~+150TC
+8.5V -1.2V

Typical Small Signal Performance Curve

The results captured in the test-jig environment within connector plan
Vp=+7V Ip=2.5A
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Power and PAE Performance Curve

The results captured in the test-jig environment within connector plan, then de-embedded the housing
an come back in the die plan

Vp=+7V I,=2.5A CW
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IM3(dBc) vs.Pout(dBm)/Tone

Fairchild :

0.’
Lo

p
30 M3 Pout/lone 10
| F=14GH:z /
// /
ol - -30
/
0 -40
-30 -25 -20 -15 -10 -5 0 5
Freq(GHz)
EVM Characteristics
. .
Modulation:8PSK. Filter alpha=0.5 Symbol Rate=2M
Pout=36dBm Pout=38dBm
Ch1 8PSK Meas Time Cn18PSK Err Vect Time Ch18PSK Meas Time Chi BPSK Err Vect Time
g00 midiv_ Ref0 500 miwdiv Ref25 % 200 midiv_Ref0 5ccm sdiv Ref25 %
Ha,, wag [T T T T .,
s 1 I I I P
E00m 35 00
300m 3 | T
0 25 o
00 2 -300m
E00r 5 B0
20 1 00
-12 500m 2
2732673 27326733 |Start0 sym Stop 199 sym 2732673 27326133
Ch1 Spectrum Ch1 8PSK Syms/Emrs Ch1 Spectrum [Ch1 8PSK Syms/Ems
10 dgidiy_Ref 4 dBm EvM = 33547 %ms 10 a5y Ref 4 dBm EVM = 36624 %me
Loz, 53799 %pk at sym Log 87037 %pk at sym 152
24 | | | Mag Err = 188660 Serms Mag Em = 27586 %rms
o | | | 45803 %pk at sym 174 R 77208 %pk at sym 152
. | o= 15578 deg ;J | | J | | Phase Err = 13828 deg
h 1 | -35832  deg pk at sym 13 . P 35608 deg pk at sym 9
54 7 \ FreqEm = 13555 KHz 54 1 Ped T Wy | FreqErr = 13599 Kz
o N SR (MER) = 29.481 dB par] Y SNR (MER) = a8
74 i T 1 1QOffset = -35217 dB e, | 10 Offset 195 d8
NM T TN Amp Droop = -2997  udBisym & W l| ~mp Droop = -1797 udBlsym
a | L QuadEm = 29707 mdeg = QuadEr = 3 mdeg
Center 14 GHz Span 20 MHz - Center 14 GHz Span 20 MHz s o :
00111110 01000100 00011111 0 10000101 01000001 11001001
Res BW 31.828 kHz TimeLen120us | o0 ooy oanot) ton Res BW 31828 kHz TimeLen 120 us 4 40000101 00007990 AReRR<0]
ACPR Characteristics
Pout=36dBm Pout=38dBm
10 dBidiv Ref 10.00 dBm 10 dBldiv Ref 10.00 dBm
Log Log T
L BRI b 5 8leEm
o 27 5dBc -28.0 dBc . -27.0dBc 272 dBc
o ——
X 20.0
300 300 / \
00 0o ..._/ \-...
. v.,_\ i —w‘/n—-ﬂ-"ﬁ-w_ -—v-""‘\\w e
200 avara 50
) R "
200 a0
Center 14 GHz Span 10 MHz| Center 14 GHz Span 10 MHz
#Res BW 220 kHz VBW 22 kHz Sweep 20 ms| HRes BW 220 kHz VBW 22 kHz Sweep 20 ms;
Total Carrier Power -7.862 dBmi 2.00 MHz ACP-1BW Total Carrier Power -5.758 dBm/ 2.00 MHz ACP-1BW
Lower Upper Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc  dBm  dBc  dBm  Filter Carrier Power Filter  CffsetFraq  Integ BIW d8c  d8m  dBc  dBm  Filter
1 7841dBm/ 2000 MHz OFF 3000MHz  2000MHz 2753 3528 2801 3587 OFF 1 -5795dBm/ 2000 MHz OFF 3000MHz  2000MHz -2705 3281 -2722 -3298 OFF

.
>3“'5Chengdu Fairchild Technology Co., Ltd.
Add.: 4F, Block B, No.98 Tiancai road, Hi-Tech(West)Zone, Chengdu.

Cel.:

18381641733 Tel.:

WeChat: R18381641733.

+86-28-8792 9948, +86-28-8793 2498 Fax: 028-8793 3348
E-mail: sales@fairchild-tech.com. Web.: www.fairchild-tech.com



XT3116 fFairchild ==

GaAs MMIC Power Amplifier

13.5GHz~14.75GHz 38dBm Rev2.1
Die Outline el Assembly Diagram
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Bonding pad size:
150x90um VG1x, VD1x~VD3x, RFIN, RFOUT pads
190x140um VD4 pads
Components List
Reference Des. Value Part Number Manuf. Size
C8. C9. C17. C19 47uF TPSB476K010R0500 AVX —
Cl1~C5. C11~C15 300pF — ANY SLC
C6. C7. C10. Ci16. C18. C20 | 1000pF — ANY SLC
Notes
1.

The XT3116 is biased with a positive drain supply and negative gate supply. The recommended gate voltage is

set to -0.7~—~-0.8V.

. RF connections should be made as short as possible to reduce the inductive effect of the bond wire. Use of a 1
mil thermosonic wedge bonding is highly recommended as the loop height will be minimized. The RF input
require a single bond wire output require a double bond wire as shown.

. The backside of the XT3116 is RF ground. Eutectic mounting is preferred, If using conductive epoxy,

recommended epoxies are CT2700R7 or CT2700R7S cured per the manufacturer's cure schedule. Epoxy should
be applied in accordance with the manufacturers specifications and should avoid contact with the top surface
of the die. An epoxy fillet should be visible around the total die periphery.

. Bypass caps C8. C9. C17. C19. should be placed no farther than 1.5mm from the chip.
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