(77 BEREX

Device Features

e Gain =14.8 dB @ 900MHz

e OIP3=40.8dBm @ 900 MHz

e OQutput P1 dB=22.2dBm @ 900 MHz

e N.F= 1.95dB @ 900 MHz

e Internally matched to 50 ohms

e Green/RoHS2 Compliant DFN 8L 2x2 Package

Product Description

The BBA31 is a BroadBand, GaAs E-pHEMT Ampli-
fier that is ideal for applications demanding high
linearity and gain flatness in a bandwidth of 50-
5000 MHz. The BBA31 is internally matched to 50
Ohms and requires no external matching compo-
nents. Itis available in RoHS2-compliant DFN 8L
2x2 mm? Surface mount package. These devices
are 100% DC and RF tested to assure quality and
performance.

Applications

® Repeaters

e Mobile Infrastructure

e Defense/Aerospace

e LTE/WCDMA /EDGE / CDMA

e General Purpose Wireless

BBA31

50-5000 MHz Flat Gain BroadBand AMP

Electrical Specifications

Device performance _ measured on a BeRex evaluation board at 25°C, Vd=5V, 50 Q system.

Parameter Conditions  Min Typ Max Unit
Srizl;a::cr:/allkange >0 >000 MHz
Test Frequency 900 MHz
Gain 13.7 14.8 dB
Input Return Loss -14.9 dB
Output Return Loss -13.0 dB
Output IP3 saemione: | 37.8 | 40.8 dBm
Output P1dB 21.2 22.2 dBm
LTE 20M ACLR’ 11.9 12.9 dBm
Noise Figure 1.95 2.15 dB

*ACLR Channel Power measured at -50dBc.

- LTE set-up: 3GPP LTE, FDD E-TM3.1, 20MHz BW, +20MHz offset, PAR 9.75 at

0.01% Prob.

Recommended Operating Conditions

e |F amplifier, RF driver amplifier Parameter Min Typ Max Unit
Applications Circuit Bandwidth 50 5000 MHz
lg @ (Vg=5V) 80 100 120 mA
V4 4.75 5.0 5.25 \
dG/dT -0.003 dB/°C
c3 Ry 40.1 °C/W
g: n i Operating Case Temperature -40 +105 °C
Electrical specifications are measured at specified test conditions.
Specifications are not guaranteed over all recommended operating conditions.
BOM@GHz| 0.05~1.5 0.5~3.0 3.0°5.0 Absolute Maximum Ratings
c1 1uF 1uF 1uF Parameter Rating Unit
c2 100pF 100pF 100pF Storage Temperature -55 to +155 °C
c3 2.9nF 100pF 22pF Junction Temperature +170 °C
c4 2.2nF 100pF 22pF Supply Voltage +7 \
L1 1uH 22nH 1.0nH Supply Current 190 mA
C5 - - 0.5pF Input RF Power 20 dBm
Cé6 — — 0.75pF Operation of this device above any of these parameters may result in permanent damage.
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(77 BEREX BBA31

50-5000 MHz Flat Gain BroadBand AMP

Typical Performance (Vd=5V, Id=100mA, T=25°C)

Parameter Frequency Unit
100 900 1800 2140 2650 3500 4500 MHz
Gain 15.0 14.8 14.8 14.6 145 145 155 dB
S11 -19.0 -14.9 -21.7 -21.0 -12.2 -13.1 -13.3 dB
S22 -17.8 -13.0 -24.0 -21.7 -11.8 -12.1 -14.1 dB
OIP3 40.1 40.8 39.2 37.9 36.8 37.4 30.5 dBm
P1dB 21.8 22.2 21.8 20.8 20.1 20.9 16.9 dBm
LTE 20M ACLR” 13.4 12.9 11.8 111 10.5 - - dBm
5G NR ACLR" - - - - - 10.6 5.7 dBm
Noise Figure 1.8 1.9 2.1 2.3 2.3 2.4 3.7 dB

*ACLR Channel Power measured at -50dBc.

- LTE set-up: 3GPP LTE, FDD E-TM3.1, 20MHz BW, +20MHz offset, PAR 9.75 at 0.01% Prob.
-5G set-up: 3GPP 5G NR, 100MHz BW, +100MHz offset, PAR 9.5 at 0.01% Prob.

- See "Application Note" on page 1 for 3.5 GHz & 4.5 GHz tuning points
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Vdd [V] *Dielectric constant _3.38 *RF pattern width 0.85T *16mil thick
Pin Configuration
TOP VIEW Pin No. Name Description
[ ]
N/C _1__! rr } é_-. N/C 2 RFinput RFinput pin.
RFinout | 2! : g | | 7| RFoutput / vdd
p— I u— .
N/C _3_! : I !_6_ N/C 7 RFoutput RFoutput / Vgq pin. Supply
— | —
N/C 4_} N !_5 N/C 1,3,4, No internal connection to die.
- . NC
5,6,8 May be connected to ground.
DC PACKAGE Exposed Pad is RF/DC ground,
8-LEAD (2mm x 2mm) PLASTIC DFN 9 Backside Paddle
EXPOSED PAD (PIN 9) IS GND, MUST BE SOLDERED TO PCB must be soldered to PCB.
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(77 BEREX

Wideband Performance (Vd=5V, Id=100mA, T=25°C)

BBA31

50-5000 MHz Flat Gain BroadBand AMP

Parameter Frequency Unit
50 100 250 500 900 1500 MHz
Gain 15.3 15.0 14.9 14.9 14.8 14.4 dB
S11 -14.2 -19.0 -21.6 18.8 -24.3 -26.4 dB
S22 -18.7 -17.8 -17.6 -15.9 -19.0 -17.5 dB
OIP3 36.8 40.0 40.7 40.7 39.2 37.7 dBm
P1dB 21.7 21.8 21.9 22.0 21.9 21.2 dBm
LTE 20M ACLR” - 13.4 135 13.4 12.9 11.9 dBm
Noise Figure 1.7 1.8 2.1 2.0 1.9 2.1 dB
Parameter Frequency Unit
500 900 1800 2140 2650 3500 MHz
Gain 14.4 14.8 14.8 14.6 14.5 13.6 dB
S11 -12.2 -14.9 -21.7 -21.0 -12.2 -7.1 dB
S22 -10.0 -13.0 -24.0 -21.7 -11.8 -6.3 dB
OIP3 39.3 40.8 39.2 37.9 36.8 35.0 dBm
P1dB 21.4 22.2 21.8 20.8 20.1 19.3 dBm
LTE 20M ACLR’ 12.7 12.8 11.8 111 10.5 - dBm
5G NR ACLR - - - - - 9.5 dBm
Noise Figure 1.9 1.9 2.1 2.3 2.3 2.7 dB
Parameter Frequency Unit
3500 4500 5000 MHz
Gain 14.5 15.5 13.5 dB
S11 -13.1 -13.3 -5.0 dB
S22 -12.1 -14.1 -6.0 dB
OIP3 37.4 30.5 26.7 dBm
P1dB 20.9 16.9 12.2 dBm
5G NR ACLR’ 10.6 5.7 1.6 dBm
Noise Figure 2.4 3.7 4.9 dB
*ACLR Channel Power measured at -50dBc.
- LTE set-up: 3GPP LTE, FDD E-TM3.1, 20MHz BW, +20MHz offset, PAR 9.75 at 0.01% Prob.
-5G set-up: 3GPP 5G NR, 100MHz BW, +100MHz offset, PAR 9.5 at 0.01% Prob.
| | 1 Vd BOM@GHz| 0.03~1.5 0.5~3.5 3.5~5.0 Remark
I I Cc1 1uF 1uF 1uF 0603
H { C2 100pF 100pF 100pF 0603
?,---:E ca c3 2.2nF 100pF 22pF 0603
fe! Il ! Lp I 0o Ca 2.2nF 100pF 22pF 0603
RF In —Lcs Eaf f&a -Lca RF Out L1 1uH 22nH 1.0nH 0603
I ML, [ cs - - 0.5pF 0603
,L C6 - - 0.75pF 0603
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BBA31

50-5000 MHz Flat Gain BroadBand AMP

Typical Device Data

S-parameters (Vd=5V, ld=100mA, T=25°C)

Trl 511 Smith (R+3X) Scale 1.0000 [F2] PEE 521 Log Mag 10.004dE/ Ref 10.004E [FZ2]
1 50.000000 0o 8000 5 Anonon WAz 15,395 B
2 900.00 n ooz co.o0 | 2 S00.00000 MHzx  15.041 dE
3 1.8000000 n o 3 1.8000000 GHz  14.943 dE
4  z.1400000 o1 40,00 |« 2.1400000 GHz 14.887 dB
c Z. n o4 L Z.5500000 GHz 14.829 dE
& 3 n o1 .00 [ Fe000000 GHz  14.075% dB
=7 <L 5000000 o1 =7 | 4.8000000 GHz 12.85% dBE
20.00 7
10.00 i B0 TR 'IT““Jlmh
%# 2 24 E & A
a.000
T
-10.00
& -20.00
-30.00
. s R, . a~ -40.00 & = R = r
Tr? 512 Log Mag 10.00dB/ Ref 0.00048 [F2]  Ted 522 Smith (R+3%) Scale 1.0000 [F2]
*0.00 T ennonoog WAz 15,372 [dE 1 50.000000 -5.0840 0
40.00 |2/ 200.00000 MHz -15.355 dB 2 200,00 2514 0
2 1.8000000 GHz -18.%E7 dE 3 1.80 B2 mid
30.00 |4 2.1400000 GHz -19. 209 4B 4 2.14400000 n
E | Z.6500000 GHz -19.594 dE £ Z. n
20.00 g -F,E000000 GHE =22 627 [dB & 3 n
=7 | 4,5000000 GHz -29.378 dB =7 4L 5000000 n
10.00
0.000 M o
-10.00
-20.00 g 7
-z0.00 T E ERES =
-40.00 E
-50.00 & = s s iy = . . Y

S-Parameter

(Vdevice =5.0V, lg=100mA, T = 25 °C, calibrated to device leads)

Freq S11 S11 S21 S21 S12 S12 S22 S22
[MHz] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang]
200 0.07 -162.53 5.64 170.31 0.12 -2.12 0.10 -169.33
400 0.07 -179.30 5.60 165.26 0.12 -6.70 0.10 -172.86
900 0.05 -164.84 5.65 149.22 0.12 -15.13 0.07 -154.10
1900 0.04 -113.24 5.55 113.70 0.11 -36.58 0.04 -22.19
2100 0.07 -104.17 5.56 106.90 0.11 -38.70 0.05 -23.69
2800 0.18 -103.99 5.46 79.80 0.09 -57.97 0.20 -68.02
3600 0.38 -113.07 5.06 46.96 0.07 -82.97 0.40 -96.90
4400 0.56 -126.90 4.34 9.32 0.04 -106.34 0.58 -123.38
5000 0.65 -139.13 3.01 -14.23 0.01 -143.90 0.69 -139.08
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72 BEREX BBA31

50-5000 MHz Flat Gain BroadBand AMP

Application Circuit: 100 MHz

Schematic Diagram BOM Size
T 1.9 c1 1uF 0603
cz2 c1 Vd
L1 g C2 100F 0603
I c3 2.2nF 0603
3 e ca
o I : HC —o C4 2.2nF 0603
RF In sl '] RF Out
I L1 1uH 0603
*L ul BBA31 DFN 2x2
Typical Performance
(Vd=5V, 1d=100mA, T=25°C)
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BBA31

50-5000 MHz Flat Gain BroadBand AMP
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Application Circuit: 900 MHz

B

BA31

50-5000 MHz Flat Gain BroadBand AMP

Schematic Diagram BOM Size
m C1 1uF 0603
c2 c1 Vd
g I I 2 100F 0603
L1
C3 100F 0603
3 sa g ca
o I > I—o c4 100F 0603
RF In =l ] RF Out
B L1 1uH 0603
Jr ul BBA31 DFN 2x2
Typical Performance
(Vd=5V, 1d=100mA, T=25°C)
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BBA31

50-5000 MHz Flat Gain BroadBand AMP
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(77 BEREX BBA31

50-5000 MHz Flat Gain BroadBand AMP

Application Circuit: 1800 MHz

Schematic Diagram BOM Size
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Typical Performance
(Vd=5V, 1d=100mA, T=25°C)
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BBA31

50-5000 MHz Flat Gain BroadBand AMP
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72 BEREX BBA31

50-5000 MHz Flat Gain BroadBand AMP

Application Circuit: 2140 MHz

Schematic Diagram BOM Size
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Typical Performance
(Vd=5V, 1d=100mA, T=25°C)
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BEREX

BBA31

50-5000 MHz Flat Gain BroadBand AMP
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BBA31

50-5000 MHz Flat Gain BroadBand AMP

Application Circuit: 2650 MHz

Schematic Diagram BOM Size
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Typical Performance
(Vd=5V, 1d=100mA, T=25°C)
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BBA31

50-5000 MHz Flat Gain BroadBand AMP
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BBA31

50-5000 MHz Flat Gain BroadBand AMP

Application Circuit: 3500 MHz
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50-5000 MHz Flat Gain BroadBand AMP
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(77 BEREX BBA31

50-5000 MHz Flat Gain BroadBand AMP

Package Outline Dimension

TOP WIEW BOTTOM WIEW
—=[oaole] @ 2]
D &
s|le 7| 8
LI O™ 4
Ez2
E 1 /\Ii 1
/ —~[o.0]C M M M .
= 3 4 x> E 2 1 J C0.20 PIN#1
T L INDICATOR
FPim 1 Icdent., area B o =
& piom[c]clalr
0.05M [C]
g comMMON
g DIMENSIONSE MILLIMETER DIMEMSIOMS IMCH
= MIN, | NOM, | M&X, MIN, | NOM, | MAX,
Iy [A3 A | oso | oss | oeo 0020 | o022 | 0.024
SEATING = a3 0.150 REF 0.006 REF
PLANE —-—| |—~—k: st H=loos[c a1| 000 0.02 0.05 0.000 | 0.001 | oc.002
s 015 0.20 0.25 0.006 0.008 | 0.010
i} 1.50 2,00 2.10 0.075 | 0072 | 0083
SIDE WVIEW n2| ose I 112 0.036 | 0.040 0.044
E | 190 2.00 2.10 0.075 | 0079 | 0.083
E2| o046 056 066 0.018 o022 | o026
NOTES e 0,50 BSsC 0,020 BSC
1, DIMENSION ANT TOLERANCING COMFORM TO ASME Y14,5M-1994, L 0.24 0.z9 0.30 0.010 0.011 0.012

2 COMTROLLING DIMENSIONS + MILLIMETER, CONWERTED IMCH
DIMENSTIOM ARE NOT MECESSARILY EXACT,

Suggested PCB Land Pattern and PAD Layout
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(77 BEREX

Package Marking

A1XX
®

Pin 1
Lead plating finish

MSL / ESD Rating

BeRex

Specifications and information are subject to change without notice. BeRex is a trademark of BeRex.

BBA31

50-5000 MHz Flat Gain BroadBand AMP

Tape & Reel

XX = Wafer No.

DFN 8L 2x2

______

100% Tin Matte finish

Packaging information:
Tape Width (mm): 8

Reel Size (inches): 7
Device Cavity Pitch (mm): 4

Devices Per Reel: 3000

(All BeRex products undergoes a 1 hour, 150 degree C, Anneal bake to eliminate thin

whisker growth concerns.)

ESD Rating: Class 1C

Value: Passes <2000V

Test: Human Body Model (HBM)
Standard: JEDEC Standard JS-001-2017

MSL Rating: Level 1 at +260°C convection reflow
Standard: JEDEC Standard J-STD-020

Lo

Caution:ESD Sensitive

Appropriate precautions in handling, packaging

and testing devices must be observed.

Proper ESD procedures should be followed when handling this device.
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(77 BEREX BBA31

50-5000 MHz Flat Gain BroadBand AMP

RoHS Compliance

This part is compliant with Restrictions on the Use of Certain Hazardous Substances in Electrical and Electronic
Equipment (RoHS) Directive 2011/65/EU as amended by Directive 2015/863/EU.

This product also is compliant with a concentration of the Substances of Very High Concern (SVHC) candidate
list which are contained in a quantity of less than 0.1%(w/w) in each components of a product and/or its pack-
aging placed on the European Community market by the BeRex and Suppliers.

NATO CAGE code:

2 N 9 6 F
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