(72 BEREX

BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Device Features

e +5V/550mA at operating bias condition
e Gain=27.4dB @ 2350 MHz
e P1dB=34.1dBm @ 2350 MHz

e LTE 10M ACLR =23.5dBm Output Power at -50dBc @ 2350 MHz

e Intergrated interstage matching

e Green/RoHS2-compliant QFN5x5 SMT package

Product Description

The BMT333 is a high dynamic range two-
stage power amplifier housed in a green/
RoHS2 compliant 5x5mm QFN package. The
BMT333 uses a high reliability InGaP/GaAs
HBT process technology. The BMT333 is de-
signed for use where high linearity and gain
are required. The BMT333 is able to deliver
over 22 dBm output power from 1.8 to
2.7GHz while maintaining superior ACLR
performance with a few external matching
components. All devices are 100% RF/DC
screened.

Applications

e Base station/Repeaters Infrastructure/Small Cell
e Commercial/Industrial/Military wireless system
e LTE/WCDMA /CDMA Wireless Infrastructure

o Wireless LAN
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*External matching circuit: refer to the page 5 to 14.
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Electrical Specifications

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

Parameter Conditions Min Typ Max Unit
Sr‘;zrj::c';aéange 1800 2700 MHz
Test Frequency 2350 MHz
Gain 25.9 27.4 dB
Input Return Loss -25.8 dB
Output Return Loss -19.8 dB
Output IP3 Bdsmitone, | 470 | 500 dBm
Output P1dB 33.1 341 dBm
LTE 10M ACLR" 225 235 dBm
WCDMA ACLR’ 234 24.4 dBm
Noise Figure 53 dB

*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.

Recommended Operating Conditions

Parameter Min Typ Max Unit
Bandwidth 1800 2700 MHz
Iias @ (lrer1g2 + lB1s2) 22 27 32 mA
lc @ (lc1 + 1c2) 440 550 660 mA
Vee/Vpias 4.5 5.0 5.25 \
Ry 8.7 °C/W
Operating Case Temperature -40 +85 °C
Electrical specifications are measured at specified test conditions.

Specifications are not guaranteed over all recommended operating conditions.
Absolute Maximum Ratings

Parameter Rating Unit
Storage Temperature -55 to +155 °C
Junction Temperature +175 °C
Supply Voltage +6 Vv
Supply Current 2 A
Input RF Power 20 dBm
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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance (Vcc & VBias = +5V, lcq=550mA, Ta=25°C)

Parameter Frequency Unit
1800 2350 2550 2650 MHz
Gain 29.7 27.4 26.2 25.5 dB
s11 -23.4 -25.8 -23.1 -19.3 dB
S22 -12.4 -19.8 -17.0 -18.7 dB
0IpP3 45.1 50.0 48.3 48.2 dBm
P1dB 32.9 34.1 333 33.5 dBm
LTE 10M ACLR 22.0 23.5 23.0 22.7 dBm
WCDMA ACLR 22.9 24.4 23.9 23.7 dBm
Noise Figure 5.9 5.3 5.0 5.1 dB
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77 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Pin Configuration

: 1022 4 -
E ¥ 2 5 B Pin No. Label
THHH B 1
4,5 RF IN
Irers E_, E GND 6 Veer
GND | 2 | | 14 | GND 11,12,13 RF OUT/Vce
GND | 3 I Il 13 | RF OUT 16 Ve,
RF IN 4_|| '_l‘.lz RF OUT 1 Irer2
— — 20 V
RF IN 5 I 111 ] RFOUT o
2,3,7,8,9,10,14,
GND
aNaNaNanz s
>5 e £ 2 g Backside Paddle GND
o 0 o ]
BeRex Evaluation Board
N c2 u . ® N
BeRex o B BMT333 EV Board Ver 1.0
141110 :I:L Size = 39.gDPXPe2r9.E {:l,rzn
2350MHz °
RO4003C
Er = 3.55
Wiin = dlo45 mm oo e
Clearance = 0.366 mm - g:i
Figure about the reference position of components
e a—
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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Device Data

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

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

Freq s11 s11 s21 s21 s12 s12 $22 $22
[MHz] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang]
1800 0.823 | 48.909 8.999 | -14.544 | 0.002 | -47.886 | 0.851 56.153
1900 0.829 39.208 8.410 | -31.779 | 0.003 | -54.191 | 0.851 | 47.807
2000 0.829 29.005 7.873 | -48.880 | 0.002 | -46.186 | 0.855 39.252
2100 0.837 19.120 | 7.499 | -65.053 | 0.001 | -44.098 | 0.846 | 30.329
2200 0.840 9.645 7.353 | -81.298 | 0.002 |-103.445| 0.846 | 21.294
2300 0.839 0.350 7.422 |(-101.020| 0.004 | -80.766 | 0.843 12.643
2400 0.834 -8.866 7.175 |[-122.701| 0.003 |-106.587| 0.839 3.550
2500 0.834 | -17.528 | 6.794 |-143.783| 0.003 | -39.239 | 0.838 -5.571
2600 0.834 | -26.175 | 6.401 |-164.426| 0.002 [-150.204| 0.833 | -15.217
2700 0.833 | -34.246 | 5.948 | 174.823 | 0.002 | -71.305 | 0.832 | -25.071

BeRex ewebsite: www.berex.com eemail: sales@berex.com 4

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

All other trademarks are the property of their respective owners. © 2021 BeRex Rev.7.4


http://www.berex.com
mailto:sales@berex.com

BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

(72 BEREX

Application Circuit: 1800 MHz

Schematic Diagram BOM Marks
Viigs £ Cc1 1206 10uF Tantalum
a c2 | oe03 N/A
i c3 | 0603 | 680pF | coG/nPO
| {F—e-i c4 | 0603 1nF
c2 R1 c3 cs | 0603 inF
6 c6 | 0603 N/A
Cc7 0603 0Q Jumper
i
aalay c8 | 0603 | 2.5pF
c9 | 0603 N/A
1“. C10 | 0603 4.3pF | HighQ Cap
RFIN : q el c11 | 0603 | 3.9pF
O 1 T -0 c12 | 0603 1uF
Cc7 c10 RF.OUT C13 0603 100pF
]_: C14 | 0603 inF
- 5 = 3 % c15 | 1206 | 10uF | Tantalum
L1 | 0603 | 2.2nH
i |p— 13 L2 | 0603 | 39nH
c12 Vec +— - L3 | 1008 39nH | High Q Coil
R1 | 0603 | 1500 +5%
_|% €15
1 R2 | 0603 | 2700 +5%
PCB Diagram Notice

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

O

Width = 0.646 mm
Clearance = 0.366 mm

o ) i Reference Object Distance
JO:Oimpm| Yoies ce | Ob
e Input pin L1 1.4mm
BeRex 0 I I8 3 8yr333 €V Board Ver 10 Input pin C8 3.4mm
[¢] i = .
}4815;1 o Size 39'8°;(pe2r9'2 . Output pin [ C10 2.6mm
. z © i
c4 DI= 6 Pin 16 Cc3 6.0mm
o -
R 'POOOOOOOOOROQO-m Ooocgooooooooooocglo Pin 19 C5 1.0mm
odbooooocoooooo o300e OO0 00000000000 Pin 20 ca 5.0mm
1 ———— 2
Q000000000000
o 5 000 % ceee (5) 1. Pin 16 & 20 is used for Vce of the inner bias
circuit. To eliminate bias line resonance you
59430:‘3%5 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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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance
(Vee & Viias = +5V, I¢q = 550mA, T,= 25 °C)
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(72 BEREX

BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

*+5MHz offset,
PAR=9.78@0.01% Prob.

3GPP WCDMA, TM1+64DPCH,

3GPPLTE, E-TM3.1 10MHz
+5MHz offset,
PAR=9.75@0.01% Prob.
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Po [dBm] Po [dBm]
Ref Offset 21.2 dB Ref Offset21.2 dB
[0 dBidv Ref 30.00 dBm 0 dBiaiy_ Ref 3047 dBm
[-00 T LogF——T——T1 ‘
E 230dBn e 220dBm
-50.1dBe -51.0dBe -50.0dBe -526dBe
L B34 dEc e 6817 dBe o 654/dBC 65,7 dBC
-12.0 / |-9.5:
210 ’ i
3.0 1 |-2¢.
410 -3¢ l
510 H MWM - ——M H acs [ /‘W Ll 7\\\\‘“7
(LI em—. L . - L. sezpof [ 5 Mn"’”{ H H N sverey
by I
Center 1.8 GHz Span 24.68 MH2 Center 1.8 GHz Span 49 MH]

4
3 13.301dBm/ 3840MHz  OMN
4 13327dBm/ 3840MHz  ON

[¥Res BW 100 kHz #VBW 100 kHz #Sweep 29 m§ [#Res BW 100 kHz VBW 10 kHz Sweep 121.7 mg|
Total Carrier Power 22967 dBm/2 84 M-z ACP-1BW Total Carrier Power ~ 22.00” dBm/ 9,00 MHz ACP-IBW
. ) Lower Upper Lower Upper
Carrier Power Filter  OfsetFreq  Integ BW dBc  dBm dBc  dBm  Silter Carrier Power Filter  OffsetFreq  IntegBW dBc  dBm dBc  dBm  Filer
1 22967dBm/ 3840MHz  ON 5000MHz  3840MHz 5009 2712 5098 2801  ON 1 22001dBm/ 9000MHz OFF | [1000MHz — 9000MHz -5001 -2801 5246 -3046 OFF
1000MHz ~ 3840MHz 6340 4543 -63.69 -4572  ON 2000MHz  9000MHz 6536 4336 6570 4370 OFF
Ref Offset21.2 dB Ref Offset 21.2 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.47 dBm
[-cg ] T T ] [-ca ]
o I T ;
A [ 134 133 123 207 ¢Bm -
i -50 JBm L gm I agm 1| dBm 512 ; e -50.1 dBe -529 dBe e
- @B Bc - - R
0 dB: B P
[t
100 [ l El
200 g
’ 1
200 9 L
400 1 Sl 1 H Hf 1
Lyt AR e m———
Eili — — | H | — — ] 205 :v//df ,\: veray
[Center 1.8 GHz Span 39.68 MH Center 1.8 GHz $Span 98 MHZ
[#Res BW 100 kHz #VBW 100 kHz #Sweep 29 mg f¥Res BW 100 kHz VBW 10 kHz Sweep 243.3 mg
Total Carrier Power 19371 dBr/ 15.96 MHz ACP-IBW Total Carrier Power  20.705 d3m/ 18.00 MHz ACP-IBW
Lower Upper § Lower Upper
Carrier Power Filtler  Offse:Freq  Integ BW dBc  dBm dBc  dBm  Filter Carrier Power Filter  OfisetFreq  IntegBW dEc  dBm dEBc  dBm  Filler
13.291dBm/ 3840MHz  ON 5000MHz  3340MHz -50.14 3675 5115 3776  ON 1 20705dBm/ 1800MHz  OFF | [2000MHz  1800MHz -5009 -2938 5289 -3218 OF=
12381dBm/ 384DMHz - ON 1000MHz  3340MHz 5235 3896 5367 4028 ON 4000MHz  1800MHz 6233 4188 6230 4168 OFF
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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Application Circuit: 2350 MHz

Schematic Diagram BOM Marks

Viigs £ Cc1 1206 10uF Tantalum
Cc2 0603 N/A

c1

i c3 | o603 | 680pF | coG/NnPO
el
c3

C4 0603 1nF
C5 0603 1nF

C14 | 0603 1nF

6 C6 0603 27pF COG/NPO
Cc7 0603 0Q Jumper
i
'_| H C8 0603 1.2pF
c9 0603 1.2pF
1“. C10 | 0603 3.3pF High Q Cap

RE IN - q c11 C11 | 0603 10pF
O 4 l ]| O C12 | 0603 1nF
c7 I c1o RFout | C13 | 0603 | 100pF

. 5 = 3 % c15 | 1206 | 10uF | Tantalum
L1 | 0603 N/A
i | 13 12 | oeo3 0Q Jumper
c12 Vee |l L3 | 1008 | 18nH | High Q Coil
AL_|& s R1 | 0603 | 1500 +5%
1 R2 | 0603 | 2700 +5%
PCB Diagram Notice

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

o ° g i_ Vbias Reference Object Distance
O [¢]
2 @I P o Input pin Cc8 4.0mm
BeRex 0 © E:g c? BMT333 EV Board Ver 1.0 Input pin C9 3.0mm
o Size = 39.3 X 29.5 :
141211 o o e opper = oz, Output pin [ C10 1.2mm
2.350Hz U o Pin 16 c3 6.2mm
o -
° ?oooooooookzo Og1gooooooooooocg|o Pin 16 cé 5.0mm
odbooooooooo . 0000000000000 Pin 19 c5 1.0mm
Bnm -
Q000000000000 Q0000000000
0000000000000 00000000000 . . . i
15 10 5 5 10 15 1. Pin 16 & 20 is used for Vce of the inner bias
2L3 circuit. To eliminate bias line resonance you
59430:‘3%5 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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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance
(Vee & Viias = +5V, I¢q = 550mA, T,= 25 °C)

0 35
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_ 15 \. _ (Y el -.-.—.-.._.-._
m m P Y L o L S
= -20 =.25
- ~
=
n )
-30 - +25C 20 | +25C
35 —° =-40C - .« =-40C
———-+B5C ———-1+85C
-40 T 15 T
2250 2300 2350 2400 2450 2250 2300 2350 2400 2450
Freq [MHZ] Freq [MHz]
0
5 35 45
’ 30 /’ - 40
-10 25 I _-)’(- T = '-u_ 35
) T ~ / e
T, 15 E y 5 £
& ses. s e = 1 P 20 g
20 T s pout | 1°
+25C - 10
25 . . —« Gain
- =-40C 5 = -5
p—
—===-+85C 0 =~
-30 - "
2250 2300 2350 2400 2450 -7 5 3 4 1 3 5 7 9
Freq [MHz] Pin [dBm]
F1=2350MHz, F2=2351MHz
35 +25C = 55
- =-40C .2
30 ====+35C L "'a"’ 50 oot B —-:.;. .
Py /,':' " it SN M~~~
— J oLd 'E‘ / P "-.._____
E , ,/'/ R
% 25 /’,’I T h=] ~
- - g ;
g b ". . % 40
20 = a5 +25C |
-« =-40C
15 30 == mersst
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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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

3GPP WCDMA, TM1+64DPCH, 3GPP LTE, E-TM3.1 10MHz
+5MHz offset, *5MHz offset,
- 0,
PAR=9.78@0.01% Prob. PAR= 9.75@0.01% Prob.
35 -35
+25C +25C
-40 4 — - —-40C -40 1 — . —_40C -
-
5 45 | ====+85C ;’/
.45 _ P &
< o | [
2 L 50 -
B, -50 = =
4 E PN L - -
o -
Q 55 o =
<< < -
-60 =
-65
.70 -70
18 19 20 21 22 23 24 25 26 8 19 20 21 22 23 24 25 2B
Po [dBm] Po [dBm]
3GPP WCDMA TM1 +64DPCH 1FA 3GPP LTE E-TM3.1 10MHz
Ref Offset 21.3 dB Ref Offset 21.3 dB
10 dBigiv___ Ref 30.57 dBm 10 dBigiv___ Ref 30.57 dBm
wdl T 11 T [Logr——— 11 T
B 244 dB 2 .
-50.0 dBe " -50.3 dBe -50.1dBe 2B 509 dBe
o -689dBe e | 694 dBe 1 B55d8c 6614 dBC
570 / \ 570
043 } \ 942
-19.4 -19.4
294 ] 29,4
9.4 J’ﬂ‘ 0.4 j I
5.4 ] ] L L | 5.4 _//"/M_ _'W""*-L..,,\N_
m ;NM L] [ SO B S il | = S
[Center 2.35 GHz Span 24.68 MHZ [Center 2.35 GHz Span 49 MH
j#Res BW 100 kHz #VBW 100 kHz #Sweep 29 m [#Res BW 100 kHz VBW 10 kHz Sweep 121.7m
Total Carrier Power 24440 dBm/ 3.84 MHz ACP-IBW Total Carrier Power  24.064 dBr 9.00 MHz ACP-IBW
. ) Lower Uppet Lower Upper
Carrier Power Fiter  Offsetfreq  htegBW  dBc dBn  dBc  dBm  Cier Carrier Power Filtet  OffsetFreq  InsgBW  dBc  dBm  dBc  dBm  Fiter
T 24440dBm/ 2240MHz - ON | [5000MHz  3840VHz -50.04 2560 -50.30 2586 ON T 24064 cBrm/ 9000MHz OFF | [1000MHz  9000MHz 5012 2606 5092 2686 GFF
1000MHz  3840MHz 6888 4444 6942 4498  ON 000MHz  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
110 dBldiv Ref 30.57 dBm 10 dBidiv Ref 30.57 dBm
-9 T T I I -0 T T
o - 161 181 61| 150 = a T 235 dBm e
1. =51 VdB dBr | | dBm ||| dBm [ | dBm B 500 10 537 98¢ - - 343 0EC
570 H—iB: o e B
-9.43 -9.4
134 / \ 194
234 294 1 o
-33.4 - - - H -39.4 - H
2.4 B L L n Pt A:evai 154 —/"’j :M_\,
534 — — — H — — — — b — H H 8| svera
Center 2.35 GHz Span 39.68 MHZ Center 2.35 GHz $pan 98 MHZ
J#Res BW 100 kHz #VBW 100 kHz #Sweep 29 mg j#Res BW 100 kHz VBW 10 kHz Sweep 243.3 mg
Total Carrier Power 22095 dBrm/ 15.36 MHz ACP-IBW Total Carrier Power 23525 dB/ 18.00 MHz ACP-IBW
Lower Upper Lower Upper
Carrier Power Filter  OffcetFreq  Integ BW dBc  dBm dBc  dBm  Filter Carrier Power Filter  OffsetFreq  IntegBW dBc  dBm dBc  cBm  Filer
T 6135dBm/ 3840MHz ON [ 5000MHz  3840MHz 5034 3420 5072 -2459  ON T 2250508m/ 1800MHz  OFF | [2000MHz  1800MHz -50.15 -26€2 526 2864 OFF
2 16147dBm/ 3840MHz - ON 1000MHz  3840MHz -5173 -3559 -5198 -3584  ON 4000MHz  1800MHz 6368 -40.16 -6431 -4078 OFF
3 16082dBm/ 3840MHz ON
4 169330Bm/ 3810MHZ ON
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BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

(72 BEREX

Application Circuit: 2550 MHz

Schematic Diagram BOM Marks
Viigs £ Cc1 1206 10uF Tantalum
a c2 | oe03 1nF
i c3 | o603 | 680pF | coG/NnPO
| {F—e-i c4 | 0603 N/A
c2 R1 c3 cs | 0603 inF
6 c6 | 0603 27pF | coG/NPO
Cc7 0603 0Q Jumper
i
aalay c8 | 0603 | 1.0pF
c9 | 0603 | 1.5pF
1“. C10 | 0603 3.0pF High Q Cap
RFIN : q el c11 | 0603 10pF
O 1 T -0 c12 | 0603 inF
Cc7 c10 RF.OUT C13 0603 100pF
]_: C14 | 0603 inF
- 5 = 3 % c15 | 1206 | 10uF | Tantalum
L1 | o603 N/A
i |p— 13 L2 | o603 00 Jumper
c12 Vee T L3 | 1008 | 18nH | HighQ Coil
R1 | 0603 | 1500 +5%
_|% €15
1 R2 | 0603 | 2700 +5%
PCB Diagram Notice

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

o ° Vbias Reference Object Distance
JO:0i0m )| ¥ - .
o P Input pin Cc8 4.1mm
O .
BeRex CCEs ig € BuT333 EV Board Ver 1.0 Input pin c9 2.2mm
o o Size = 39.3 X 29.5 mm :
141211 o I Bac Copper = foz. Output pin C10 1.8mm
2.55GHz o éll X Pin 16 Cc3 3.0mm
o X
. ?oooooooooROZOIm Og1gooooooooooocg|o Pin 16 C6 2.0mm
odb cocoooo00o0 o300e GE) OO0 00000000000 Pin 19 Cc5 1.0mm
Bnm -
_.\.#l Pin 20 c4 5.0mm
Q00000000000 Q0000000000
(¢ [¢] [¢] [¢] o [¢] [¢]
R R D §999%% %% 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.
gl'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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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance
(Vee & Viias = +5V, I¢q = 550mA, T,= 25 °C)

0 35
-5
-10 30
e e S SO AU
m 53} —
T, .20 | I R S—— N —
= N o~
n 25 »
-30 +25C | 20 4 +25C
35 — - —-40C | - . =-40C
====-+85C —====+85C
-40 t 15 T
2450 2500 2550 2800 2650 2450 2500 2550 2600 2650
Freq [MHz] Freq [MHz]
0
5 35 45
30 T 40
| — ~_L -3
— . — p s 130
% . . T E 20 L rd oy
= -15 = Liee e ™ '.a:',o" o ~ P4 - 25 :‘—J'
Y S AT -0 <
” -20 nc: 10 L4 ’ Pout i 15
+25C < - 10
25 [ 5 “ — . Gain
LA - — Pae
30 ===-+85C 0 T T 0
2450 2500 2550 2600 2650 7 s 3 1 1 3 3 7 9
Freq [MHz] Pin [dBm]
F1=2550MHz, F2=2551MHz
35 o = 55
- =-40C ’;',— P4D
. o . N\
3) ====+85C o 50 < -
3275 T et s o e~ ~
E -~ "I’ E 45 — — bl e
% 25 e % [ -
ry P @ 40
< 4L a
20 <42 = +25C
b 35 i
- . =-40C
15 30 ====+85C |
-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

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

(72 BEREX

BeRex

3GPP WCDMA, TM1+64DPCH, 3GPP LTE, E-TM3.1 10MHz
+5MHz offset, *5MHz offset,
—_— 0,
PAR=9.78@0.01% Prob. PAR=9.75@0.01% Prob.
.35 -35
+25C +25C
|
40 4 — . —_40C -40 1 — . —_40c 1=
- .
=== —_— - -
a5 +85C 45 +85C L~
=) o
[+a] [=4]
3. -50 =
4 oc
g 55 S
<< B <<
- "
-60 j—
C-
-65
-70 -70
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.
110 dBidiv Ref 30.67 dBm 0 dBidiv Ref 30.97 dBm
(] R E— T booi T 11 T
o7 239dBm 2 231 dBm
-504 dBe 50, dBe -50.3 dBe -50.5dBc
o7 57.508C P 58)0°dBC " 3238(dBe B3z dBe
§70
.33 / \\ 3.
133 18,
B2k .- - 20.0
|33 MW 9.0 E
L33 H H 43.0) H al ,M“"m.\%\,
5.3 ;M"‘”__ Averpl o DMZ i /| < S T
[Center 2.55 GHz Span 24.68 MH7 Center 2.55 GHz Span 49 MHZ
j#Res BW 100 kHz #BW 100 kHz #Sweep 29 mg FiRes BW 100 kHz VBW 10 kHz Sweep 121.7 mg
Total Carrier Power 23909 dBm/ 3.84 MHz ACP-IBW Total Carrier Power 23081 dBm/9.00 MHz ACP-IBW
Lower Upper Lower Upper
Carrier Power Filter  OffcetFreq  Integ BW dBc  dBm dBc  dBm  Filler Carrier Power Filter  OfsetFrey  Integ BW dBc  dBm dBc  dBm  Filter
1 2:909dBm/ 3840MHz ON 5000MHz  3840MHz 5037 -2646 5010 2619 ON 1 23C81dBm/ 90COMHz OFF | [1COOMMZ  9000MHz -5033 -2725 5053 -2145 OFF
1000MHz  3840MHz 6748 4357 -68.01 4410  ON 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
110 dBldiv Ref 30.67 dBm 110 dBidiv Ref 30.97 dBm
Loo[T T T | T T T T [-o¢ I
7 153 =1 1551 154 4 = 228 dBm T
07f—=s7 fé’ dBm ) dBm B dBm SQCS 534 " BT8dBC - < =R de BofdBe
70 H—dBc [ [ [ dBc 2
[9.33
133 / 1 19
233 ( \ -29. 14 ,
393 1 i .l - H -39.0 = H H
53 [ L L e L0 ,/ﬂ—r—f 3"‘"‘”&\ |
533 — 1 1 tH | | — ] Bl S———— H a N A
Center 2.55 GHz Span 39.68 MHZ Center 2.55 GHz Span 98 MH3
J#Res BW 100 kHz #VBW 100 kHz #Sweep 29 mg [#Res BW 100 kHz VBW 10 kHz Sweep 243.3 mg
Total Carrier Power 21433 dBm/ 15 36 MHz ACP-IBW Total Carrier Power ~ 22.806 d3m/ 18.00 MHz ACP-IBW
Lower Upper . Lower Upper
Carrier Power Filter  OffzetFreq  Integ BW dBc  dBm  dBc  dBm  Filler Carrier Power Filter  OffsetFreq  Integ BW d3c  dBm  dBc  dBm  Fiter
1 15.302dBm/ 3840MHz ON S000MHz  3840MHz 5003 3459 5185 -3640  ON 1 22806cBm/ 1800WHz OFF | [2000MHz  1800MHz 5009 2728 5030 -2749 OFF
2 15450dBm/ 3840MHz  ON 1000MHz  3840MHz -5147 -36.02 -5345 -3800  ON 4000MHz  1800MHz -6177 -3896 6244 -3963 OFF
3 15460dBm/ 3840MHz  ON
4 15447dBm/ 3840MHz  ON
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(72 BEREX

BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Application Circuit: 2650 MHz

Schematic Diagram BOM Marks
Viigs £ Cc1 1206 10uF Tantalum
a c2 | oe03 N/A
i c3 | o603 | 680pF | coG/NnPO
| {F—e-i c4 | 0603 1nF
c2 R1 c3 cs | 0603 inF
6 c6 | 0603 27pF | coG/NPO
Cc7 0603 0Q Jumper
i
aalay c8 | 0603 | 1.0pF
c9 | 0603 | 1.2pF
1“. C10 | 0603 3.0pF High Q Cap
RFIN : q el c11 | 0603 10pF
O 1 T -0 c12 | 0603 inF
Cc7 c10 RF.OUT C13 0603 100pF
]_: C14 | 0603 inF
- 5 = 3 % c15 | 1206 | 10uF | Tantalum
L1 | o603 N/A
i |p— 13 L2 | 0603 0Q Jumper
c12 Vee T L3 | 1008 | 18nH | HighQ Coil
R1 | 0603 | 1500 +5%
_|% €15
1 R2 | 0603 | 2700 +5%
PCB Diagram Notice

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

Vbias
- Cl

O

Width = 0.646 mm
Clearance = 0.366 mm

O

€||flo o
BeRex o S BMT333 EV Board Ver 1.0
o © Size = 39.3 X 29.5 mm
124é%g|-| JI R o Copper = foz.
. z 0
c4 /M aco
O[™ o c10
1) ooooooOooRZO- Oooooooooooooocglo
o gooooooom@o — o300e @O 0000000000000
P es——— P o] L (Al
00000000ODOOCOOOCOMooO® Q0000000000
Q0O O0O000Q0Q0O0O0OD0OODOODO0OO Q0000000000
15 10 5 10 5
°L3
R0O4003C o
Er = 3.55 g
Thk.= 12 mil

Reference Object Distance
Input pin C8 3.6mm
Input pin C9 2.8mm
Output pin C10 0.8mm
Pin 16 C3 6.2mm
Pin 16 Cé 2.2mm
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
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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance
(Vee & Viias = +5V, I¢q = 550mA, T,= 25 °C)

] 35
-5
30
El E‘ ______ [ R -
=. e T
= ™~ T ———
17 7]
+25C | 20 A +25C
25 — . —-40C | - . =-40C
———-485C —===4+85C
-40 t 15 T
2550 2600 2650 2700 2750 2550 2600 2650 2700 2750
Freq [MHz] Freq [MHz]
0
5 35 45
L 35
-10 25 s e s T e e T
— “7T 30
oM = / —_
T, 45 e, s E // 7 - 25 E".
N '..-"n-...,,...-n-"“l//// E' 15 rd ’ - 20 <
w P g [=] o
-20 | = o o ‘ - 15
+25C W 10 -~ ey - 10
25 - = . =-40C 5 4" _.Gain,5
———=+85C 0o C 7 — — PAE 0
-30 - ‘ -
2550 2600 2650 2700 2750 7 %5 3 1 1 3 5 7 8
Freq [MHz] Pin [dBm]
F1=2650MHz, F2=2651MHz
35 +95C PP 55
- . —0C e 7~
===a+85C . ’,4’ 50 - .
30 ,7‘ rd __..-‘ -~ - L
3 7o T a5 k=771 ,-/"'”‘--.. —
-~ Pl — i * =
2 25 - ‘,{’ = —
— . - — (I
o Pt © 40
o '4’ %
0 == +25C
- 35 -
o - . =-40C
15 50 - —==1+85C
-7 -5 -3 4 1 3 5 7 9 21 22 23 24 25 26 27 28 29
Pin [dBm] Po, 2tone [dBm]
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BeRex

(72 BEREX

BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

3GPP WCDMA, TM1+64DPCH, 3GPP LTE, E-TM3.1 10MHz
+5MHz offset, *5MHz offset,
= o,
PAR=9.78@0.01% Prob. PAR=9.75@0.01% Prob.
.35 -35
+25C +25C
-40 4 — - —-40C 40 1 — . —-a0C
4
-
-——=+85C - -——-+85C
— 45 r — -45 +
[T o
m o
=. -50 T 50 L
o - - T & 55 i
Qo 55 p— o -
<< T _ - b =i
60 —=r" -60
-85 -85
-70 -70
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
0 dBidiv Ref 30.97 dBm 0 dBidiv Ref 30.97 dBm
oo 1] T ool T ‘
2 238 dBri 2 227 dB
. -504dBc -50.0 dBe . -50.0dBe " 523 dBc
-652dBT e A e | -CoIT BT B2.9/dBc 63[8 dBc
970 [y
9.03 / \ g
19.0 19.
290 1 290
390 w 90 1
g0 [ L1 | 190 7/»"’""'1 7“‘%..\\\\7
w00 | Ll Ll s O ool T i I R
Center 2.65 GHz Span 24.68 MH Center 2.65 GHz Span 49 MHZ
fiRes BW 100 kHz #VBW 100 kHz #Sweep 29 mg /Res BW 100 kHz VBW 10 kHz Sweep 121.7 mg
Total Carrier Power ~ 23.775 dBm/3.84 MHz ACP-IBW Total Carrier Power ~ 22.700 dBrn/ .00 MHz ACP-IBW
. Lower Upper Lower Upper
Carrier Power Filter  cffsetFreq  Integ BW dBc  dBm dBc dBm  Filter Carrier Power Filter  OffsetFreq  Ineg BW dBc  d3m cBc dBm  Filter
T 23775dBm/ 3840MFz  ON | [5000MFz  3340MHz -5013 2641 5094 -2717  ON T 227004Bm/ S000MHz  OFF | [ 1000MHz  9000MH: -50C2 2732 5234 -2964 OFF
1000M-z  3340MHz 6523 4145 6600 4232 ON 2000MHz  9000MHz 620 -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
oo™ T T | T T ] ] & T
; 50 J‘A [ w7 =} 509 i} 500 dBe e 527 dBe
1 e -dB B || dBm |1 dBm | | dBm 0 506 " —802ldBe = = - B0l dBc
oo |l_dEc [ L ] dBe
[Ty P i
-9.03 -5
L19.0 I 1 <
290 { l 220 H
390 — lL H j: - Edi . 1 H |
420 L - | svers <0 7//«»-“, 1 i
\
550 | — — - - - - ool b H L Az
[Center 2.65 GHz Span 39.68 MHz [Center 2.65 GHz Span 98 MHZ
j#Res BW 100 kHz #VBW 100 kHz #Sweep 29 m f¥Res BW 100 kHz VBW 10 kHz Sweep 243.3 m
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
Carier Power Fiter  OficetFroq  Integ BW dBc  dBr dEc  dBm  Filter Carrier Power Filter  oOffsetFreq  IntegBW dBc  dBm dBc  dBm Fiter
T 14236 dEm/ 3840MHz OV | [5000MHz  3640Mrz -5002 -357¢ 5086 -3662  ON T 21237 dEm/ 1800MHz  OFF | [2000MHz  1800MHz 5000 2876 5273 3149 OFF
2 14334dBm/ 3840MHz OV 1000MHz  3840Mrz 6136 -37.12 -5261 -3837  ON 4000MHz  1800MHz -6036 -39.12 -6061 -3937 OFF
3 14203dBm/ 3840MHz OV
4 14126dBm/ 3840MHz OV
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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Typical Performance (Pout vs. Icc)
(Vee & Vgias = +5V, leq = 550mA, T,= 25 °C)

1800MHz 2350MHz
900 900
+25C +25C
850 | _._ _ac 850 | = . = _agc
V4
800 | === +85C goo0 TTTT +B85C T
T 750 E 750 B
2 700 & 700 > ’;/
B50 !“‘;f* - 650 ==
__.,-'"" = -:"‘
500 =
— 600 —
550 550
20 22 24 26 28 20 20 22 24 26 28 20
CW Pout [dBm] CW Pout [dBm]
2550MHz 2650MHz
900 a00
+25C ]
850 r—.— _ac / 850 r —. — _ac
4
goo | TTTTC +85C v BoO [ TTTT
_ / —
T 750 # T 750
8 700 / 28 700
650 . 650
600 pmsne==] GO0 |mmeme
550 550
20 22 24 26 28 30 20 22 24 26 28 30
CW Pout [dBm] CW Pout [dBm]
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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Package Outline Dimension

TOP VIEW TTOM VIEW
= D2 2X
D
|——ne/e— Q
n 15 []o.10]c]
|
0 =¥ |
|
1 :) C EEJ/E
—% —--———t E =z = = = £
=) s (G-
€1y p=
/% O I A
‘ 5 1
[B] e
I// |0.10|C|
]
A |
SEATING (1 1 0 r1.n
PLANE __| |__b a3 7
; COMMON
0.10 c DIMENSIONS MILLIMETER DIMENSIONS INCH
]0.10@[c]B]A] E M M| MAX. | M MAX.
A | 085 | 0,50 | 095 | 0032 | 0034 | 0036
A3 0.20 BSC 0.008 BSC
SIDE VIEW b | 02 [ 025 | 030 | 0007 [ 0009 | oon
D| 485 | 500 | 515 | 0184 | 0190 | 0195
p2| 310 | 325 | 340 | 017 | 0123 | 0129
€| 485 | 500 | 515 | 0184 | 0190 [ 0195
gE2| 310 325 340 0117 0123 0.129
e 0.65 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 0.15 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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(77 BEREX

BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Suggested PCB La
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PACKAGE
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5350 7 ¢I
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* Notes

T

06969
02696
1,166

—
|‘*1].UU "‘T

0a
0,550

IN

AN

THE BACK SIDE OF THE PC BOARD

R

NOT PUT SOLDER MASK ON
Uint -

mm]

THE REGION WHERE THE BCARD

CONTACTS THE HEATSINK.

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

BMT333
YYWWXX

YY = Year, WW = Working Week,

XX = Wafer No.

PCB Mounting

€° 2 o cl
c2 .F
BeRex 0 °!{3 3 BWT333 EV Board Ver 10
N = HIR/cs  “size = 39.3 X 20.5 mm
14121 o] - CO o Copper = loz.
2.35GHz o SII e 121 X
o- |
o 000000000 'lﬁ og1gOOOOOOOOOOOC®O
og;gooooooooocgj o) W 0000000000000
| L - D
0000000000000 OO 502 ooooooco000000
0000000000000 0000O0 00000 gf - 00000000000
I3 0 5 o (um O-s 0 s
QL@ =
R04003C oli O-o
Er = 3.55 Ao o °
Thk.= 12 mil C12o [N o 3 T
Width = 0.646 mm o
Clearance = 0.366 mm o =I§g}i
©00000CO0OCOO|M]
e
O ol ]’ c15 O
:[oX ol 0 (N
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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

Tape & Reel

QFN 5x5

0.30 #0.05—

175 41

b -blo-@-0 -0 o —1—

—
f
I

20 £0.05 ®1.5 +0.1/-0.0 - A
|
|
|
I

’» 40 £0.05

55 1009

el

|

|
/ |
815 MIN L _R0.3 Typlecsl

8.0 02

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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(72 BEREX BMT333

1800-2700 MHz 2W High Linearity 5V 2-Stage Power Amplifier

MSL / ESD Rating

ESD Rating: Class 1C

Value: Passes > 1000V to < 2000 V

Test: Human Body Model (HBM)
Standard: JEDEC Standard JS-001-2012

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

V-

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

Proper ESD procedures should be followed when handling this device.

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) can-
didate list which are contained in a quantity of less than 0.1%(w/w) in each components of a product
and/or its packaging placed on the European Community market by the BeRex and Suppliers.

NATO CAGE code:

2 N 9 6 F
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