BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Device Features

e +5V/550mA at operating bias condition

e Gain=25.5dB @ 2.65 GHz

e P1dB=33.5dBm @ 2.65GHz

e LTE 10M ACLR =22.7dBm Output Power at -50dBc @ 2.65GHz
e Intergrated interstage matching

e Lead-free/Green/RoHS-compliant QFN5x5 SMT package

Product Description Typical Performance’

The BMT333 is a high dynamic range two-

stage power amplifier housed in a lead-free/ Parameter Frequency Unit
green/RoHS compliant 5x5mm QFN pack- 1.8 2.35 2.55 2.65 GHz
age. The BMT333 uses a high reliabil- |5, 29.7 27.4 26.2 25 5 dB
ity InGaP/GaAs HBT process technology. |c,; 234 | 258 | 231 | -193 4B
The BMT333 is designed for use where high 22 Yy 198 170 | 187 4B
linearity and gain are required. The BMT333 ' ' ' '

is able to deliver over 22 dBm output power olP3® 45.1 50 48.3 48.2 dBm
from 1.8 to 2.7GHz while maintaining supe- [P1dB 32.9 34.1 333 | 335 | dBm
rior ACLR performance with a few external [LTE 10M ACLR 22.0 235 23.0 22.7 dBm
matching components. All devices are 100%  |[WCDMA ACLR 22.9 24.4 23.9 23.7 dBm
RF/DC screened. Noise Figure 5.9 5.3 5.0 5.1 dB

! Device performance _ measured on a BeRex evaluation board at 25°C, 50 Q

2 0IP3 _ measured on two tones with a output power 23dBm/ tone , F2—F1 = 1 MHz..

Applications
*ACLR Channel Power measured at -50dBc.

- LTE set-up: 3GPP LTE, FDD E-TM3.1, 10MHz BW, +5MHz offset, PAR 9.75 @0.01% Prob.
- WCDMA set-up: 3GPP WCDMA, TM1+64DPCH, +5MHz offset, PAR 9.78 at 0.01% Prob.

e Base station/Repeaters Infrastructure/Small Cell

e Commercial/Industrial/Military wireless system

e LTE/WCDMA /CDMA Wireless Infrastructure Min, _ Typical _ Max, Ul
Bandwidth 1.8 2.7 GHz
Ibias @ (lrer182 t lp182) 27 mA
Application Circuits le @ (lci+ lcy) 550 mA
VCC/Vbias 5.0 \Y
Ry 8.7 °C/W
i
o Absolute Maximum Ratings
H=——
m% T Parameter Rating Unit
e Operating Case Temperature -40 to +85 °C
od cmi Storage Temperature -55to +155 C
K w1 Junction Temperature +200 °C
y Operating Voltage +6 Vv
Supply Current 2 A
Input RF Power 20 dBm

*Operation of this device above any of these parameters may result in permanent damage.
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Pin Configuration
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Figure about the reference position of components
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

p

Typical Device Data

S-parameters (Ve & Vpias = +5V, 1e=550mA, T,=25°C)

|.' 511 Smith (R+3X) Scale 1.0000 [F2z Del] Trz 521 Log Mag 10.00d4B/ Ref 0.000dE [F2]
e . b - 'y
B
0 Jf S
10,00 ]J \
J 0 ..000 w i
._\. R
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£U .00 (/ A
10.00 / '||I
¢ |
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i
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€0.00 = ]

1 Start 50 MHz

Stop 4 GHz

Cor |

S-Parameter

(Ve & Vpias = +5V, Iq = 550mA, T,= 25 °C, calibrated to device leads)

Freq s11 s11 s21 s21 s12 s12 $22 $22

[GHz] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang]
1.8 0.823 | 48.909 8.999 | -14.544 | 0.002 | -47.886 | 0.851 56.153
1.9 0.829 39.208 8.410 | -31.779 | 0.003 | -54.191 | 0.851 | 47.807
2.0 0.829 29.005 7.873 | -48.880 | 0.002 | -46.186 | 0.855 39.252
2.1 0.837 19.120 7.499 | -65.053 | 0.001 | -44.098 | 0.846 | 30.329
2.2 0.840 9.645 7.353 | -81.298 | 0.002 |-103.445| 0.846 | 21.294
2.3 0.839 0.350 7.422 |(-101.020| 0.004 | -80.766 | 0.843 12.643
2.4 0.834 -8.866 7.175 |[-122.701| 0.003 |-106.587| 0.839 3.550
2.5 0.834 | -17.528 | 6.794 |-143.783| 0.003 | -39.239 | 0.838 -5.571
2.6 0.834 | -26.175 | 6.401 |-164.426| 0.002 [-150.204| 0.833 | -15.217
2.7 0.833 | -34.246 | 5.948 | 174.823 | 0.002 | -71.305 | 0.832 | -25.071
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Application Circuit: 1.8 GHz

Schematic Diagram BOM Marks
Viias £ Cc1 1206 10uF Tantalum

a c2 | 0603 N/A

i c3 | 0603 | 680pF | coG/nPO
.||—H } I c4 0603 1nF
c2 R1 3 cs | 0603 inF
6 c6 | 0603 N/A

c7 0603 0Q Jumper

i
i c8 | 0603 | 2.5pF
c9 | 0603 N/A
1“. C10 | 0603 4.3pF | HighQ Cap
q o c11 | 0603 | 3.9pF
12 1uF
) T I—o C 0603 u
c1o RFout | C13 | 0603 | 100pF
I c14 | 0603 inF
= 3 3 - c15 | 1206 | 10uF | Tantalum
L1 | 0603 | 2.2nH
| 13 L2 | 0603 | 39nH
Vee e L3 | 1008 | 39nH | High Q Coil

b R1 | 0603 | 1500 +5%

1 R2 | 0603 | 2700 +5%
PCB Diagram Notice

Below information is subject to change
as conditions of the substrate.

Width = 0.646 mm
Clearance = 0.366 mm

O

) i Reference Object Distance
O:Oiwp)m] bics ce | ob
P Input pin L1 1.4mm
BeRex I S B €3 51333 €V Board Ver 10 Input pin C8 3.4mm
(o] i = .
141211 o Size 39'8°;(pe2r9'2 . Output pin [ C10 2.6mm
1.8GHz O W co Pin 16 c3 6.0mm
o ?OOOOOOOOORO OOch[)OOOOOOOOOOCgIO P|n19 C5 10mm
odbooooocoooooo og00e OO0 00000000000 Pin 20 ca 5.0mm
1 ———— 2
Q000000000000
o 5 000 % ceoe ? 1. Pin 16 & 20 is used for Vce of the inner bias
circuit. To eliminate bias line resonance you
59430:‘3(:55 need above 10mm transmission line and
Thk.= 12 mil adjust the position of C2, C3, C4 ,C5 and C6.

Also you can adjust spectrum regrowth about
bandwidth of signals which you want.

2. C10 : We recommend High-Q capacitor for
better output power performance. In this
document we used 4.3pF(251R14S4R3BV4,
EIA 0603) of Johanson Technology.

3.C7 are just jumpers as 0Q
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance

3GPP WCDMA, TM1+64DPCH,
*+5MHz offset,
PAR=9.78@0.01% Prob.

3GPP LTE, E-TM3.1 10MHz
*5MHz offset,
PAR=9.75@0.01% Prob.

BeRex

13327dBm/ 3.840MHz  Oh
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_70 -70
18 19 20 21 22 23 24 25 26 18 19 20 =21 22 23 24 25 28
Po [dBm] Po [dBm]
3GPP WCDMA TM1 +64DPCH 1FA 3GPP LTE E-TM3.1 10MHz
Ref Offset 21.2 dB Ref Offset 21.2 dB
10 dBidiv_ Ref 30.00 dBm [10dBidiv___ Ref 30.47 dBm
00 I Lo 71 ‘
E 230dBn B 220dBm
50,1 dBc 510 dBr 50 dB: 525 dBe
o B34 UEC [ 977 dBe 0 654/dBC 65,7 dBC
130 J/ 9.5
|20 12
300 1 |25
00 poe_| & l
510 H ]ﬁw mE H <5 1 ’\'\\\‘7
G S—— ] A E Ma*”/ H H N Avoreg
& Tt sttt i
Center 1.8 GHz $Span 24.68 MHZ [Center 1.8 GHz Span 49 MHZ
[#Res BW 100 kHz #VBW 100 kHz #Sweep 29 my| #Res BW 100 kHz VBW 10 kHz Sweep 121.7 mg
Total Carrier Power 22967 dBm/ 2.84 MHz ACP-IBW Total Carrier Power 2200 dBm/9.00 MHz ACP-IBW
) Lower Upper Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc  dBm dBc  dBm  Silter Carrier Power Filter  OffsetFreq  IntegBW dBc  dBm dBc  dBm  Filter
1 22067dBm/ 3840MHz  ON | [5000MHz  3840MMz 5009 2712 5368 28C1  ON 1 22001dem/ 9000MHz OFF | [1000MHz  9000MHz 5001 -28.01 5246 -3046 OFF
WOOMHz  3840MHz -6340 4543 -6369 4572  ON 2000MHz  S000MHz 6536 4336 -6570 4370 OFF
3GPP WCDMA TM1 +64DPCH 4FA 3GPP LTE E-TM3.1 20MHz
Ref Dffset21.2 dB Ref Offset 21.2 dB
10 dBidiv Ref 30.00 dBm [10 dBidiv Ref 30.47 dBm
Log [ [ [ [ -0 I
i 50 J . o T35 ] 15 512 50.1dB =y 520 dB
R - C - i
1. = & Bm | | dBm [|{ dBm | | dBm 5 5 B74dBe “B2adBe
0 dBc |- (.| |- dBc 4
el s | et )
1o E
-2c0 / z
-3C0 9 I
¥l | H — 9 1
)
o - H - F . i 35 ://"7 \; v
Center 1.8 GHz Span 39.68 MH7 Center 1.8 GHz Span 98 MHZ
[fRes BW 100 kHz #VBW 100 kHz #Sweep 29 m§ #Res BW 100 kHz VBW 10 kHz Sweep 243.3 mg
Total Carrier Power ~ 19.371 dBrv 15.26 MHz ACP-IBW Total Carrier Power 20705 d3m/ 18.00 MHz ACP-IBW
Lower Upper ) Lower Upper
Carrier Power Filter  OfsetFreq  Integ BWY dBc  dBm dBc  dBm  Fiter Carrier Power Filter  OftsetFreq  IntegBW dEc  dEm dEc  dBn  Fillr
T 133971dBm/ 2840MHz  On | [5000MHz  3340MHz 5014 3675 5115 3775 ON 1 20705d8m/ 1800MHz  OFF | [2000MHz  1800MHz -5003 2933 5289 -3218 OF-
2 13381dBm/ 384DMHz - Oh 1000MHz  3340MHz -5235 3896 5367 40238  ON 4000MHz  1800MHz 6239 4158 6230 4168 OFF
3 13301dBm/ 3840MHz  Oh
4
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Application Circuit: 2.35 GHz

Schematic Diagram BOM Marks
Viias £ Cc1 1206 10uF Tantalum
1 c2 | o603 N/A
“_|S_< C3 | 0603 | 680pF | COG/NPO
| {F—e-i c4 | 0603 1nF
a3 cs | 0603 1nF
c6 | 0603 | 27pF | cog/npPO
c7 0603 0Q Jumper
c8 | 0603 | 1.2pF
co | 0603 | 1.2pF
c10 | 0603 | 3.3pF | HighQ Ccap
c11 | 0603 | 10pF
c12 | 0603 1nF
c13 | 0603 | 100pF
c14 | 0603 1nF
= 3 c15 | 1206 | 10uF | Tantalum
L1 | o603 N/A
i = < L2 | 0603 0Q Jumper
12 Vee g 13 | 1008 | 18nH | High Q Coail
e R1 | 0603 | 1500Q +5%
1 R2 | 0603 | 2700 +5%
PCB Diagram Notice

Below information is subject to change
as conditions of the substrate.

o Reference Object Distance
JO° Og i_ Vbias ' j
Input pin Cc8 4.0mm
BeRex © E:g 3 BMT333 EV Board Ver 1.0 Input pin C9 3.0mm
141211 HO TSze=593X 85 mm | [Toue it pin | C10 12mm
o Copper = loz. putp :
2.35GHz o Pin 16 c3 6.2mm
9000000000 Oygooooooooooo o Pin 16 ce 5.0mm
ioooooooooo& soele WOOOOOOOOOOO Pin 19 C5 1.0mm
= "- -
Q0000000 0000 Q0000000000
oooooooo oooo 00000000000 . . . i
15 10 5 5 10 15 1. Pin 16 & 20 is used for Vce of the inner bias
ZLB circuit. To eliminate bias line resonance you
59430:‘3(:55 o need above 10mm transmission line and
Thk.= 12 mil © adjust the position of C2, C3, C4 ,C5 and C6.
Width = 0.646 mm Also you can adjust spectrum regrowth about
Clearance = 0.366 mm C13 : ) ;
[ c14 bandwidth of signals which you want.
O
o( J_ c15 2. C10 : We recommend High-Q capacitor for
O O better output power performance. In this
document we used 3.3pF(251R14S3R3BV4,
EIA 0603) of Johanson Technology.
3.C7 & L2 are just jumpers as 0Q
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

BeRex

Typical Performance
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance

3GPP LTE, E-TM3.1 10MHz
+5MHz offset,
PAR= 9.75@0.01% Prob.

3GPP WCDMA, TM1+64DPCH,
+5MHz offset,
PAR=9.78@0.01% Prob.

.35 -35
+25C +25C
40 4 == + =-40C 40 9 = . - -40C —
-
- -
— 45 —=—==+85C - a5 ———-+85C ”’,’/
© < - [
o rd
2 =0 =, 50 ~
(- E s T T T
— -
-55
[&] Q
<< [ i < _ - ”
60 I -80 -
B85 -85
-70 -70
18 19 20 21 22 23 24 25 26 8 19 20 21 22 23 24 25 26
Po [dBm] Po [dEm]
3GPP WCDMA TM1 +64DPCH 1FA 3GPP LTE E-TM3.1 10MHz
Ref Offset 21.3 dB Ref Offset 21.3 dB
10 dBidiv Ref 30.57 dBm 110 dBidiv Ref 30.57 dBm
Log T Log T
2 pal .
-50.0dBc 2 dBm -50.3 dBc -50.1dBc AT cEm -50.8 dBc
o 68 9dBe e | 69EdBe 10 655dBe 664 dBc
a0 / \ 51
[543 5.2
9.4 } \ 104
[ 29.4 . 20 4
En ol {204 j i
4.4 - L H 49,4 H ﬂ H ,N
50.4 ;M —H | T, el | e H H T red
[Center 2.35 GHz Span 24.68 MH ICenter 2.35 GHz Span 49 MH;

#Res BW 100 kHz #VBW 100 kHz #Sweep 29 mg [iRes BW 100 kHz VBW 10 kHz Sweep 121.7m
Total Carrier Power 24440 dBm/ 3.84 MHz ACP-IBW Total Carrier Power  24.064 dBrv 9.00 MHz ACP-IBW
X . Lower Upper Lower Upper
Carrier Power Fiter  OfisetFreq  Integ BW dBc  dBm dBc  d3m  Filer Carrier Power Filter  OffsetFreq  Intag BW dBc dBm dBc dBm  Filter
T 24440dBm/ 3840MHz  ON 5000MHz  3840MHz 5004 2560 5030 2586  ON 1 24004cBm/ O000MAz OFF | [ 1000MHz  G000MHz 5012 -2606 5092 -2686 OFF
1000MHz  3840MHz 6888 4444 6942 4498  ON 2000MHz  Q000MHz -6554 4147 6636 -4229 OFF
3GPP WCDMA TM1 +64DPCH 4FA 3GPP LTE E-TM3.1 20MHz
Ref Offset 21.3 dB Ref Offset 21.3 dB
10 dBidiv Ref 30.57 dBm 10 dBidiv Ref 30.57 dBm
-0 I I N I -9 I
o = 151 181 61| 150 7 B ol 235d8m “bs
E E c E c
. o1 B dBre || dBm || dBm | dBm 5 1 10 B3 7d8c SalTdEe
g70 (+—3Be et proaseein dBe
243 { \ 24
m ( \ 194
234 -29.4 1 -
394 1 Sl 1 H -39.4 - H
Averaf il s
9.4 | t 4 RN .y 194 7/"7 7“\\
534 — - — . — - — H 9.4 o . H 8] Averagy
[ S-S | R E——
[Center 2.35 GHz $pan 39.68 MHZ [Center 2.35 GHz Span 98 MHZ
[#Res BW 100 kHz #VBW 100 kHz #Sweep 29 mg [#Res BW 100 kHz VBW 10kHz Sweep 243.3 mg
Total Carrier Power ~ 22.006 dBm/ 15 36 MHz ACP-IBW Total Carrier Powsr 23525 dB1 1800 MHz ACP-IBW
. Lower Upper . Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc  dBrn  dBc dBm  Fifer Carrier Power Fiter  OfisetFreq  Integ BW dBc  dBm dBc  c¢Bm Filter
1 16.135dBm/ 2.840MHz  ON 5000MHz  3840MHz 5024 3420 5072 3459 CN 1 23525dBm/ 1300MHz  OFF | [2000MHz  1800MHz 5015 -26€2 -52°6 -2864 OFF
2 16.147dBm/ 3840MHz - ON 1000MHz  3840MHz 5173 3559 5198 -3584  CN 4000MHz  1800MHz -6368 -4016 6431 -4078 OFF
3 16082dBm/ 3840MHz  ON
4 15933dBm/ 3840MHz  ON
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Application Circuit: 2.55 GHz

Schematic Diagram BOM Marks
Viias £ Cc1 1206 10uF Tantalum
c c2 | o603 1nF
“_|S_< C3 | 0603 | 680pF | COG/NPO
- s ca | 0603 N/A
2 R1 a3 cs | o603 1nF
6 c6 | 0603 [ 27pF [ cog/nPO
Cc7 0603 0Q Jumper
anlml c8 | 0603 | 1.0pF
c9 | 0603 | 1.5pF
4y c10 | 0603 | 3.0pF [ HighQ cap
4 S SV T T
| n
- 1 t:m”:F%UT c13 | 0603 | 100pF
T c14 | 0603 1nF
= L3 i - C15 | 1206 10uF Tantalum
L1 | 0603 N/A
| 13 L2 | 0603 00 Jumper
Vee ¢ e 13 | 1008 | 18nH | HighQ Coil
R1 | 0603 | 150Q +5%
_| €15
1 R2 | 0603 | 270Q +5%
PCB Diagram Notice

Below information is subject to change
as conditions of the substrate.

JO:OCip)m| Yoics

O

Width = 0.646 mm
Clearance = 0.366 mm

[¢] |O
O
BeRex e ¥ €3 51333 £V Boord Ver 10
141211 © |O Size = 39.3 X 29.5 mm
2 55GH © | 1 Y Copper = loz.
. zZ o o
c4B0/ W o
ol 1
o OOOOOOOOOROZO- Og%ooooooooooocglo
o goooooooO og00e G 0000000000000
[hE ¢ ——— Al
Q00000000000 Q0000000000
Q00000000000 Q0000000000
15 0 5 10 5
ie]
L3
R04003C o
Er = 3.55 g
Thk.= 12 mil

Reference Object Distance
Input pin Cc8 4.1mm
Input pin C9 2.2mm
Output pin C10 1.8mm
Pin 16 C3 3.0mm
Pin 16 C6 2.0mm
Pin 19 C5 1.0mm
Pin 20 C4 5.0mm

1. Pin 16 & 20 is used for Vce of the inner bias
circuit. To eliminate bias line resonance you
need above 10mm transmission line and
adjust the position of C2, C3, C4 ,C5 and C6.
Also you can adjust spectrum regrowth about
bandwidth of signals which you want.

2. C10 : We recommend High-Q capacitor for
better output power performance. In this
document we used 3.0pF(251R14S3R0OBV4,
EIA 0603) of Johanson Technology.

3.C7 & L2 are just jumpers as 0Q

BeRex
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

BeRex

Typical Performance

0 35
5
-10 30
__ 15 / N S [Ty A
o) m i
=, -20 | T,25 mooosesscbemeenaaa. o —
= N o~
n 25 &
30 +25C | 50 | +25C
35 — - —-40C | - =-40C
====+85C - —===+85C
-40 ‘ 15 ;
2450 2500 2550 2600 2650 2450 2500 2550 2600 2650
Freq [MHz] Freq [MHz]
0
35 45
N 30 T 40
~ - 35
-10 o5 = | == L |— e ]
—_ - —_ L~ 7 - 30 —_
% , P E 20 L v | =
3. 15 T e @ ~ 7 5 =
N == 2 15 _ 0 g
@ -20 no' 10 L Pout | 15
+25C - - 10
25 — . —40C 5 “ — . Gain
LA~ - — pae 0
30 ====485C 0 T T 0
2450 2500 2550 2600 2650 7 5341 3 5 7 9
Freq [MHz] Pin [dBm]
F1=2550MHz, F2=2551MHz
35 +35C - 55
- =40C ,/’4 -
. -’ 50 b b Y
30 ==—=—=+85C . > .
- c-* T . \\
— . ” — =TT T L= et £
E -, ‘l" E 45 —— ::)’ — -
3 7." T =
— -~ - —
- -
ncz ‘.;‘f’/’-v g 40
20 o= o 35 +25C |
- . =-40C
15 30 -===+85C |
7 5 3 1 1 3 5 7 9 21 22 23 24 25 26 27 28 29

Pin [dBm]

Po, 2tone [dBm]
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance

3GPP WCDMA, TM1+64DPCH,
+5MHz offset,
PAR=9.78@0.01% Prob.

3GPP LTE, E-TM3.1 10MHz
+5MHz offset,
PAR= 9.75@0.01% Prob.

233 . ||
233 T |y

Rl || MW | L] w"“'w,mni L
] I S——._iu [ 1] 1] 77%"‘“"""%

- -35
35 +25C +25C
-
-40 | = - —-40C -40 1 — . =_10C 1=
- .
45 ———-+85C 45 | ====4+85C e el
=) =)
o
2 s0 3, 50
r &
O 55 8. -55
<< . <
-80 ;7-2"" -80
65 -65
-70 -70
18 19 =20 =21 22 23 24 D25 28 18 19 20 21 22 23 24 25 26
Po [dBm] Po [dBm]
3GPP WCDMA TM1 +64DPCH 1FA 3GPP LTE E-TM3.1 10MHz
Ref Offset 21.7 dB Ref Offset 21.7 dB
10 dBidiv Ref 30.67 dBm 0 dBidiv Ref 30.97 dBm
Lo T Log| - T
a7 239dBm 2 23.1dBm
504 dBc 50 dBe -50.3 dBc 505 dBc
o7 67 5cBe [ i, 60 dBe ik 32:8dBe B3z dBe
B70
933 / \ 9.
195 J \ 19,

19.0) - - _'M\"\_

[Center 2.5% GHz

$pan 24.68 MHZ

T I e o il H T e
Center 2.55 GHz ] Span 49 MHZ

BeRex

[\Res BW 100 kHz #VBW 100 kHz #Sweep 29 mg f{Res BW 100 kHz VBW 10 kHz Sweep 121.7 ms
Total Carrier Power ~ 23.900 dBm/ 3.84 MHz ACP-1BW Total Carrier Power 23081 dBm/9.00 MHz ACP-IBW
Lower Upper § Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc  dBm  dBc dBm  Fifer Carrier Power Filter  OfsetFreg  InegBW dBc  dBm dBc dBm  Filter
1 23909dBm/ 3.840MHz  ON 5000MHz  3840MHz 5037 -2645 5010 -26.19 CN 1 23081dBm/ 90COMHz OFF 1C00MHz - 9000MHz -5033 -27.25 5053 -2745 OFF
1000MHz ~ 3840MHz 6748 4357 -680° -44.10 CN 2000MHz  9000MHz -6275 -3967 6340 4032 OFF

3GPP WCDMA TM1 +64DPCH 4FA 3GPP LTE E-TM3.1 20MHz
Ref Offset 21.7 dB Ref Offset 21.7 dB
10 dBidiv Ref 30.67 dBm 10 dBidiv Ref 30.97 dBm
-0 I I IN I -0 I
a7 {52 =1 1551 150 2 228dBm
075 dsg e || aBm Il B | dBm 5;3(8 =2 u e — -50.1 dBc -50.8 dBe e
670 H—3B: oveincin [ steimengo | it . 4B S
933
133 / z 1 1o
|33 ( \ 290 L [
393 1 Sl 1 H |-39.0 = 1 Al
|53 L L L i 150 ,/,»-wf :“N«»\,
2.3 - - - FH — - - H Bl e L L R s
Center 2.55 GHz Span 39.68 MH3 Center 2.55 GHz Span 98 MHZ

2
3 15460 dBm/ 3.840 MHz
4 15447 dBm/ 3840 MHz

j#Res BW 100 kHz #VBW 100 kHz #Sweep 29 m J#Res BW 100 kHz VBW 10 kHz Sweep 243.3 m9
Total Carrier Power 21436 dBrv 15 36 MHz ACP-IBW Total Carrier Power 22806 d3m/ 1800 MHz ACP-IBW
. Lower Upper ) Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc dBm  dBc dBm  Fifer Carrier Power Filter  OfisetFreq  Integ BW @3¢ dBm  dBc  dBm  Fiter
1 15302dBm/ 3.840MHz  ON 5000MHz  3840MHz -50.03 -3459 5185 -3640 CN 1 22806 cBm/ 1800WHz  OFF 2000MHz  1800MHz -5009 -27.28 5030 -2749  OFF
15450 dBm/ 3840MHz -~ ON 1000MHz  3840MHz -5147 -3602 -5345 -38C0  CN 4000MHz  1800MHz -6177 3896 -6244 -3963 OFF

ON
ON
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Application Circuit: 2.65 GHz

Schematic Diagram BOM Marks
Viias £ Cc1 1206 10uF Tantalum
c c2 | 0603 N/A
“_|S_< C3 | 0603 | 680pF | COG/NPO
| {F—e-i c4 | 0603 1nF
€2 R1 a cs | 0603 1nF
6 c6 | 0603 | 27pF | coc/NPO
C7 0603 0Q Jumper
anlml c8 | 0603 | 1.0pF
c9 | 0603 | 1.2pF
1“. C10 | 0603 3.0pF | HighQ Cap
: q o c11 | 0603 | 10pF
A I e BT
c10 RFOUT pF
I c14 | 0603 1nF
= 3 3 R c15 | 1206 | 10uF | Tantalum
L1 | 0603 N/A
= < L2 | 0603 00 Jumper
Vee +— c14 L3 1008 18nH | High Q Coil
R1 | 0603 | 150Q +5%
_| €15
L R2 | 0603 | 2700 +5%
PCB Diagram Notice

Below information is subject to change
as conditions of the substrate.

o[£y o i Reference Object Distance
JO:Ofp)m| Vpics ce | o)
P Input pin C8 3.6mm
c2 | .f o :
BeRex o E. BMT333 EV Board Ver 1.0 Input pin C9 2.8mm
[¢] (e i = o
141211 JIN o size 39'8°;(p3r9'2 for. Output pin | C10 0.8mm
¢} .
2.65CHz A1 W co Pin 16 c3 6.2mm
ol -
o ?oooooooookzo-m OComoooooooooooocglo Pin 16 c6 2.2mm
o oooooooooocgo IS 0 0000000000050 Pin 19 C5 1.0mm
() || "- .
M §e———— 22 Pin 20 c4 5.0mm
0000000000 0COCOCOMOOOL Q0000000000
o [¢] [¢] [e] [e] (o] [e] [eXN¢] o [¢] [¢]
R R R s PR %% 1. Pin 16 & 20 is used for Vce of the inner bias
L3 circuit. To eliminate bias line resonance you
RO4003C © o
Er = 3.55 o need above 10mm transmission line and
Thk.= 12 mil © adjust the position of C2, C3, C4 ,C5 and C6.
(V:{||dth = 0‘948 3'"gg' en3 Also you can adjust spectrum regrowth about
earance = ©. mm [ c14 bandwidth of signals which you want.
O
o( J_ c15 2. C10 : We recommend High-Q capacitor for
O O better output power performance. In this
document we used 3.0pF(251R14S3R0OBV4,

EIA 0603) of Johanson Technology.

3.C7 & L2 are just jumpers as 0Q

BeRex
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

BeRex

Typical Performance

0 35
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30
o o aiies Ml Rt R
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) o
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25 — . —-40C — . —-40C
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-40 t 15 T
2550 2600 2650 2700 2750 2550 2600 2650 2700 2750
Freq [MHz] Freq [MHz]
0
5 35 45
30 - 40
L
-10 PR e M Sy T, S N 35
— T30
m = /s —_
S, 15 | — E 2 // piig - 25 Bu;:.
a N --n---‘""“ 2 15 g - 20 «
@ 20 i Y - c s 15 ®
+25C e 10 P S I
25 - _ . —_a0C 5 ’,/ —-Galn_5
4o . TToESC 0o - — F“AE 0
2550 2600 2650 2700 2750 7 53 11 3 5 7 9
Freq [MHz] Pin [dBm]
F1=2650MHz, F2=2651MHz
35 +95C - 35
-« =-40C .~ 4 PN
3) ====+85C . ’44’ 50 - : =
_’Za’ -_,..--—-‘7\." \
T B A A
£ A7 & 4 I T
% 25 e > - - -—""""'_ . - ~
—_— . - —_— I
° - 4 ¢ 40
5 rla =
o
0 2 © *25C
r- — . —40C
15 30 it
-7 -5 -3 - 1 3 5 7 9 21 22 23 24 25 26 27 28 29

Pin [dBm]

Po, 2tone [dBm]
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance

3GPP WCDMA, TM1+64DPCH,
+5MHz offset,
PAR=9.78@0.01% Prob.

3GPP LTE, E-TM3.1 10MHz
*5MHz offset,
PAR= 9.75@0.01% Prob.

-35
-35 e +25C
-40 4 = - =-40C 40 1 — . - a0cC
———-1+85C L~ ———-+85C
. -45 = 45 1
[T}
om
2 50 D50 T+
= M & _s5 e
- . - -
-55 [&] -
2 __.—-:-',' < o e
60 L—=rF" -60
-85 -65
-70 -70
18 19 20 21 22 23 24 25 26 1B 19 20 21 22 23 24 25 6
Po [dBm] Po [dBm]
3GPP WCDMA TM1 +64DPCH 1FA 3GPP LTE E-TM3.1 10MHz
Ref Offset 21.7 dB Ref Offset 21.7 dB
0By Ref 30.97 dBm 0dBidiv___Ref 30.97 dBm
fos T T[] [ ool T 11 T
2
. -502dBc 2B 500 dBe ! 50 dBe 22708 523 dBc
857 dBC P | -€BTdBe " 62 9dBT 638 dBT
970 ssSSSa e
9.03 / 9.
18.0 19.
290 1 29.0
30 fake_| 20 1
A T 4 o e
— - 580} e H H s 20
Center 2.65 GHz Span 24.68 MHZ Center 2.65 GHz Span 49 MHZ

BeRex

iRes BW 100 kHz #VBW 100 kHz #Sweep 29 mg [iRes BW 100 kHz VBW 10 kHz Sweep 121.7 mg
Total Carrier Power ~ 23.775 dBrm/ 3.84 MHz ACP-IBW Total Carrier Power 22700 dBm/ .00 MHz ACP-IBW
. Lower Upper Lower Upper
Carrier Power Filter  offsetFreq  Integ BW dEc  dBm dBc dBm  Filter Carrier Power Filter  CffsetFreq  Ineg BW dBc  d3m cBc dBm Filter
1 23775dBm/ 3840MHz  ON S000Mrz  3340MHz -5013 -2641 5034 -27.17  ON 1 227004Bm/ 9000MHz OFF | [1000MHz  8000MHz 5002 -2732 5234 -2964 OFF
1000MFz  3340MHz -B523 4145 -66.09 4232  ON Z000MHz  9000MHz -6250 -4020 6384 4114 OFF
3GPP WCDMA TM1 +64DPCH 4FA 3GPP LTE E-TM3.1 20MHz
Ref Offset 21.7 dB Ref Offset 21.7 dB
10 dBidiv Ref 30.97 dBm 10 dBidiv Ref 30.97 dBm
Los T T ! T T Lo T
E = JA 14 o T s a o ld 212 B T
R ~ Iy 9L C
1 g 5 Bm | { dBm [ | dBm | | dBm o 576 " B04/dBe 06 dBe
970 —dB: - L (. B
e E—, R
[9.03 El
-19.0 I 1 1€,
290 { l 220 H
390 — lL H i - Edi . 1 H |
400 = - | averd c0 ,/,.,, 4 ||
trte e N\‘\‘\
590 - - L - - feeof et il 1 | Averagt
[Center 2.65 GHz Span 39.68 MHz Center 2.65 GHz Span 98 MHZ
#Res BW 100 kHz #VBW 100 kHz #Sweep 29 ms| f¥Res BW 100 kHz VBW 10 kHz Sweep 243.3 ms
Total Carrier Power ~ 20.246 dEm/ 15.36 MHz ACP-IBW Total Carrier Power 21237 dBm/ 18.00 MHz ACP-IBW
Lower Upper . . Lower Upper
Canier Power Fiter  OffcetFreq  Integ BW dBc  dBr  dEc  dBm  Filter Carrier Power Fiter  OffsetFreq  IntegBW gBc  dBm dBc dBm  Filler
1 14236dBm/ 3840MHz  ON S000MHz  3840MFz -5002 -357€ -5086 -3662 ON 1 21237dBm/ 1800MHz  OFF | [2000MHz  1800MHz -50.00 -2876 -5273 -3149 OFF
2 14234dBm/ 3840MHz  ON 1000MHz  3840Mrz 5136 3712 5261 2837  ON 4000MHz  1800MHz -60.36 -39.12 -6061 -3937T  OFF
3 14203dBm/ 3840MHz  ON
4 14126dBm/ 3840MHz ON
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance (Pout vs lcc)

1800MHz 2350MHz
900 900
+25C +25C
850 r—. - _ac 850 r—.— _ac
800 IS +85C s00 f oo =- +85C
T 750 T 750
8 700 8 700 .
II
650 !‘ﬁrf 650 S
=" = :‘—’
eoo | r—— 500 _:_-_::-__-:-:":'--
550 550
20 22 24 26 28 20 22 24 26
CW Pout [dBm] CW Pout [dBm]
2550MHz 2650MHz
a00 900
+25C
850 I —. — _ac 850 r—. - _ac
goo | TTTT L v BOO [ TTTTC
T 750 P T 750
8 700 / 28 700
650 650
&00 _...-"" 500 '__EE.-_,:_‘__-_,..-—
550 550
20 22 24 26 28 20 22 24 26
CW Pout [dBm] CW Pout [dBm]
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Package Outline Dimension

TOP_VIEW TTOM VIEW
A D2 X
D
|—Dp2r2— Q
n 15 [&]oa0]c)
|
o " ||
|
1 D C Ej/e
—7 —-—— £ B = €2
=, i s &
. = PR
7 MQQNO T o
| ‘ 5 | 1
B} e
I// ID.10|C|
]
A !
SEATING y- ]
PLANE i a3 ,
i COMMON
o1omlc DIMENSIONS MILLIMETER DIMENSIONS INCH
]o10@[c[s[a E (Ml M| MAX. | M M. E
A | 085 | 0,90 | 095 | 0032 | 0034 | 0.036
A3 0.20 BSC 0.008 BSC
SIDE VIEW b | 020 | 025 | 030 | 0007 | 0.009 | oom
p| 485 | 500 | 515 | 0184 | 0190 | 0195
p2| 310 | 325 | 340 | 0117 | 0123 | 0129
E| 485 | 500 | 515 | 0184 | 0190 | 0195
£2| 310 325 | 340 | om7 | 0123 | 0129
e 065 BSC 0024 BSC
L] oso [ 055 | 060 [ 0019 | o021 | 0023
NOTES :
1. DIMENSION AND TOLERANCING CONFORM TO ASME Y14.5M-1994,
2. CONTROLLING DIMENSIONS : MILLIMETER. CONVERTED INCH
DIMENSION ARE NOT NECESSARILY EXACT.
3. DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS
MEASURED BETWEEN 0.1S AND 0.30 MM. FROM TERMINAL TIP.
4. INSULATION THICKNESS, CLEARANCE OF OVERLAP ARE USER DEFINED.
S. INSULATION NOT COMPLETELY SHOWN FOR REASONS OF CLARITY.
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Suggested PCB Land Pattern and PAD Layout

b0 ™= ey A
0~0| 3 0~8| L
@%@%8 = 8%8%8 -
©@©@© E

DHDH] o D00

0550 THE BACK SIDE OF THE PC BOARD Uint : [mm]
IN THE REGION WHERE THE BOARD
CONTACTS THE HEATSINK.

3130

DDDDD

FHDDDD

* Notes
1. Use 1 oz. copper minimum for top and bottom layer metal.
2. A heatsink underneath the area of the PCB for the mounted device is required for proper thermal operation.
3. Ground / thermal vias are critical for the proper performance of this device.

Vias should use a 0.5 mm(A) diameter drill and have a final plated thru diameter of 0.3 mm(B).

Package Marking

.
YYWWXX
YY = Year, WW = Working Week,
XX = Wafer No.
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

Tape & Reel

QFN 5x5

— A

2.0 *0.05 815 +0.1/-0.0

0.30 tu-UﬁT’» 40 005 F‘?s 1

—— oo b dlo- g oo o ——

RO.3 MAX:

55 1009

—
d
T
° ° é | }
/CP 120 03
L |
\
|
11 01 / }
525 sq —| 8.0 402 815 MIN L

— - _R0.3 Typical

Packaging information :
Tape width(mm) : 12

Reel Size (inches) : 7
Device Cavity Pitch(mm) : 8

Devices Per Reel : 1000

Lead plating finish

100% Tin Matte finish

(All BeRex products undergoes a 1 hour, 150 degree C, Anneal bake to eliminate thin whisker growth concerns.)
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BMT333

1.8-2.7 GHz 2W High Linearity 5V 2-Stage Power Amplifier

MSL / ESD Rating

ESD Rating: Class 1C

Value: Passes 2 1000V to < 2000 V

Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-A114B

ESD Rating: Class C3

Value: Passes >1000V

Test: Charged Device Model (CDM)
Standard: JEDEC Standard JESD22-C101F

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

VN

Caution: ESD Sensitive
Appropriate precautions in handling, packaging
and testing devices must be observed.

Proper ESD procedures should be followed when handling this device,

NATO CAGE code:

2 N 9 6 F
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