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BeRex BMT332

1. BT332 _ 850MHz Application Note

Application Note

Schematic Diagram BOM Marks
C1 1206 10uF | Tantalum
Viias £ c2 | oe03 N/A
a
— c3 | 0603 | 68pF
— e c4 | o603 1nF
I 1
A &3 cs | o603 | nA
R1 cs
c6 | 0603 | 3.3pF
ca i | cs
= c7 | 0603 | 100pF
1 |—"—| 3 i P
LT BT cs8 | 0603 5pF
1% co | o603 N/A
1 ||
q . c10 | 0603 | 10pF| HighQ
T 11
c11 | 0603 | 100pF
¢ T {—o P
cio RFout | c12 | 0603 1UF
l c13 | 0603 | 100pF
L3 % c14 | 0603 1nF
i ci13 C15 1206 10uF | Tantalum
Ve + g L1 | o603 | 5.6nH
g L2 | 0603 | 22nH
- L3 | 1008 | 22nH Coil
R1 | o603 | 1000 +5%
R2 | 0603 | 2700 +5%
PCB Diagram Notice

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

mEy

Clearonce = 0.393 mm

Reference Object Distance
Input pin L1 7.8mm
y Vbias Input pin c8 5.3mm
. “ _ Output pin C10 8.8mm
BeRex BMT332 EV Board Ver 2.0 Pin 16 a3 7.2m0m
140109 e 39-0303‘”2}2 ;?’T Pin 16 C6 2.0mm

850MHz -
Pin 20 c4 5.0mm

IR ETR

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
“10pF(251R145100JV4, EIA 0603) of
Johanson Technology.

3. You could change C7 from 100 pF to O
& oraline if you have other DC block

front of BMT332.

High Power Amplifier

F-RD-2206-05




BeRex BMT332 Application Note

1.1 BMT332_850MHz Test Result

Freq Vcce Iref Icq Gain OIP3 P1dB IRL ORL NF
[MHZz] V] [mA] [mA] [dB] [dBm]® [dBm] [dB] [dB] [dB]
850 5 32 671 334 49 33 235 10.5 7.7

(1) OIP3 was tested @Pout=23dBm/tone (CW) 1MHz offset

Trl 511 Log Mag 10.00d48/ Ref 0.000dE [F2] Tr2 521 Log Mag 10.00dE/ Ref 0.0004E [F2]
000 T EEg .og000 WHz -23.559 OB 000 o7 T g ono00 WHE  33.451 WE
40.00 40.00 %

30.00 30.00 e
20.00 20.00
10.00 10.00
0. 000 W 0.000 4

-10.00 h  -10.00
-20.00 vﬂl -20.00
-30.00 -30.00
-40.00 40,00
-E0.00 & -E0.00 =

Tr3 512 Log Mag 10.00d8/ Ref 0.00048 [Fz] plER 522 Log Mag 10.00dE/ Ref 0.0004E [F2]
50.00 T EEn. 00000 Wz -E3. 146 [d6 5000 T En. 00000 WHE -10.548 9B
40.00 40,00
20.00 20.00
20.00 20.00
10.00 10.00
0.000 M W 0.000 K T b
-10.00 -10.00 w
-20.00 -z0.00
-30.00 -30.00
-40.00 1 -40.00
—co.on mmwﬂ@wm3 -co.oo =

1 Center 850 MHz2 IFEW 70 kHz Span 200 MHz el !

High Power Amplifier F-RD-2206-05



1.2 BT332_850MHz ACLR Test Result

3GPP WCDMA TM1 +64DPCH 1FA

3GPP WCD

MA TM1 +64DPCH 4FA

Ref Offset 20.7 dB Ref Offset 20.7 dB
10 dB/div Ref 29.97 dBm 10 dBidiv Ref 29.97 dBm
Log Log
i 234dBm | e 156 59 158 155 |
-60.0 dBe -50.1 0B 504 dBm dBm dBm dEm 500 -
| T f Sz dBe dBc 512
dBe JRSA  e— - | o
I il
I rr 7; w’ I f
iCenter 850 MHz Span 24.68 MH Center 850 MHz Span 39.68 MHz|
#Res BW 100 kHz #VBW 100 kHz #Sweep 29 ms| #Res BW 100 kHz #VBW 100 kHz #Sweep 29 ms
Total Carrier Power 23 382 dBmi 3 84 MHz ACP-IBW Total Carrier Power 21813 dBm/ 1536 Mz ACP-1IBW
Lower Upper Lower Upper
Carrier Power Fiter  OffsetFreq  Integ EW dBe  dBm  dBc B Filter Carrier Power Filter  OffsetFraq  Integ BW dBc  dBm dBc  dBm  Filter
SO00MHZ  3840MHz 5001 2663 5012 ON T 10 MF S000MHz  3840MHz 5044 3480 3 2419 ON
0 3840MHz 70,16 578 -T0 ol 218 Em/ 3840MHz - ON OMHz ~ 3840MHz -52.13 -36.28 -5 3539 ON
10.00 MHz 840 MH 16 ABTE 7014 N R | e o 10,00 MH 840 MH 3
4 15 mi 3E40MHz  ON
3GPP LTE E-TM3.1 5MHz 3GPP LTE E-TM3.1 10MHz
Ref Offset 20.7 dB Ref Offset 20.7 dB
10 dB/diy Ref 29.97 dBm Ref 20.97 dBm
Log
234dBm . 232dBm
-50. dBx -50 5 dBc 5010 dB 506 dBe
6758 B : 0508 679 B 5 D 195 6 TTBe
B
[
J \
v-*""; e S S i \l\_‘\‘
| [ — T e
ICenter 850 MHz Span 24.5 MHz| iCenter 850 MHz Span 49 MHz|
#Res BW 100 kHz VBW 10 kHz Sweep 60.87 ms HRes BW 100 kHz VBW 10 kHz Sweep 121.7 ms|
Total Carrier Power 55 dBmi 4.50 Mz ACP-IBW Total Carrier Power 23 216 dBm/ 900 MHz ACP-1BW
Lower Upper Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW B¢ oBm  dBc  dBm  Filer Carrier Power Filter  OffsstFreq  Integ B\W dBc dBm B
= 5 00 4500MHz 5008 2673 5048 2713  OFF 1 E T000MHz 9000 MHz -5004 -2682
4500MHz 6779 4444 5785 4459 OFF 2000MHz  9000MHz 6592 4271
3GPP LTE E-TM3.1 15MHz 3GPP LTE E-TM3.1 20MHz
Ref Offset 20.7 dB. Ref Offset 20.7 dB.
10 dBidiv Ref 29.97 dBm Ref 29.97 dBm
233 0B : 229 dB :
489 oBc " 500 dBe 51 e " =
64 5/08C 64508C 54 5dBc -64{T B
)
1
~F/. ‘H\H-‘ - _M’/""’W : m\\—.-.% -
iCenter 850 MHz Span 73.5 MHz, [Center 850 MHz Span 98 MHz,
HRes BW 100 kHz VBW 10 kHz Sweep 182.5 ms] H#Res BW 220 kHz VBW 22 kHz ‘Sweep 50.33 ms|
Total Carrier Power 23.253 dB/ 13 50 MHz ACP-IBW Total Carrier Power 22575 dBm/ 18.00 MHz ACP-IBW
Lower Upper Lower Upper
Carrier Power Filter  ofisatFreq  Integ BWY dBc  dSm  dBc_ dSm_ Fikter Carrier Power Filter  OfisetFreq  Integ BWY o5 dBm_ dBc_ dBm _ Filer
I P 1500MHz 1350 Mz 4982 2667 5001 2675  OFF 1 7875 0B P 000MHz  1600MHz 5101 2814 5008 2121 OFF
3000MHz  1350MHz 6452 4127 6460 4135 OFF 4000MHz  1800MHz -BASS 4188 -B472 4185 OFF
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2. BMT332_1750MHz Application Note

Application Note

Schematic Diagram BOM Marks
c1 1206 N/A | Tantalum
Ve c2 | 0603 1nF
c c3 | 0603 inF
"_|S-( ca | o603 N/A
el el cs | oe03 1nF
e R1 cs e C6 0603 2pF
4 _H" 6 c7 | o603 00
HF—— | & !_"_| i cs | 0603 | 3.3pF
co | o603 | 2.7pF
'lﬂ' c10 | 0603 | 43pF| HighQ
- q cu ci1 | os03 | 3.90F
- 1 Clolr;%UT c12 | 0603 1uF
1 c1s | osos | 100pF
135 % ) c14 | oe03 1nF
T ci5 | 1206 | 10uF | Tantalum
Ve t'—i o L1 | o603 N/A
L2 | o603 | 12nH
—— 13 | 1008 | 220H|  coi
i R1 | os03 | 1000 +5%
R2 | oe03 | 2700 +5%
PCB Diagram Notice

[ ]

“BeRex

BMT332 EV Board Ver 2.0
Size = 39.3 X 29.5 mm
Copper = loz.

L

Er = 4.6
Thk.= 0.4 mm

140109
1750MHz o
L L B N ) 'Rz:
Lrt LI N 0c80 tg. r
mEn e

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

Reference Object Distance
Input pin Cc8 5.8mm
Input pin Cc9 3.9mm
Output pin Cc10 2.8mm
Pin 16 C3 7.2mm
Pin 16 Cé 2.0mm
Pin 16 C5 1.0mm
Pin 20 Cc2 10.6mm

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

Width = 0.646 mm
Clearonce = 0.393 mm

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 : Non-critical 0 @

High Power Amplifier
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BeRex BMT332 Application Note

2.1 BMT332 1750MHz Test Result

Freq Vcc Iref Icq Gain OIP3 P1dB IRL ORL NF
[MHZz] [V] [mA] [mA] [dB] [dBm]® [ [dBm] [dB] [dB] [dB]
1750 5 32 669 27.6 a7 335 28.9 111 6.2

(1) OIP3 was tested @Pout=23dBm/tone (CW) 1MHz offset

Trl 511 Log Mag 10.00dE/ Ref 0.000dE [F2] Trz 521 Log Mag 10.00dEf Ref 0.000dE [F2]
000 T Fennnnn GHz -28.515 WE 000 ey 1 7eoo000 aRE  E7.612 B
40.00 40,00 1
20.00 20.00 ¥ .
20.00 20.00
10.00 10.00
0.000 W 0.000 "
-10.00 -10.00
-20.00 Wl -20.00
-30.00 -30.00
-40.00 -40,00
-C0.00 = -0, 00 =

Tr3 512 Log Mag 10.00dE/ Ref 0.0004E [F2] PR 522 Log Mag 10.00dEf Ref 0.000dE [F2]
0.00 c T FEoG000 GFe -E1.905 [dE 000 T FEOG000 GHE -11.170 |9E
40.00 40,00
20.00 20,00
20.00 20.00
10.00 10,00
0. 000 M W 0.000 K T ]
-10.00 -10.00 U i
-20.00 -20.00
-30.00 -30.00
-40.00 1 -40,00
-E0 .00 uMM3 —E0.00 —

1 Center 1.75 5Hz IFEW 70 kHz Span 200 MHz 073 |!

High Power Amplifier F-RD-2206-05



2.2 BMT332 1750MHz ACPR Test Result

3GPP WCDMA TM1 +64DPCH 1FA

3GPP WCDMA TM1 +64DPCH 4FA

Ref Offset 216 dB Ref Offset 215 dB
10 dB/div Ref 30.77 dBm 10 dBidiv Ref 30.77 dBm
Log Log
T 238 dBm 15 ok 159 50 60 6T T
S04 &5 500 dBc 50 500
—— 508 dBe S 50 e =1 et dEm dEm dBm Em e =
/ Ec 1 Laratyrernes] | I dBc
i 1 \ ,‘, I
. | &=
o [ i ) " o
et J 1
e— Pobnoal st
Center 1.75 GHz Span 24.68 MHZ [Center 1.75 GHz Span 39.68 MHz
HRes BW 100 kHz #VBW 100 kHz #Sweep 29 ms| Res BW 100 kHz #VBW 100 kHz #Sweep 29 ms|
Total Carrier Power 23824 dBm/ 3.84 MHz ACP-1BW Total Carrier Power 22008 oBm/ 15.36 MHz ACP-IBW
Lower Upper R _ Lower Upper
Carrier Power Filter  CfisstFrsq  Iteg BW dBc  dBm dBc  dBm  Filter Carrier Power Filter  OffsetFreq Inag BW oBc__ dBm__dBc  dBm__ Fiker
[ T SO00MHz 2840 MHz 5064 2681 5005 2622  ON : B ] SO000MHz  3840MHz 5008 3415 5003 3410 ON
1000MHz  3840MHz 6885 4513 .6881 4499  ON j 15957 dBm/ 3’3‘“ Wz Bﬁ 1000MHz  3840MHz 5148 3555 5130 3537 ON
4 38 ON
3GPP LTE E-TM3.1 5MHz 3GPP LTE E-TM3.1 10MHz
Ref Offset 213 dB Ref Offset 21.3 dB
Ref 30.57 dBm 10 dBidiv Ref 30.57 dBm
| Lo
238 08m 2350Bm
-60.8 dBc 50D dBc : -50 6 dBe 50D dBe -
~653(dBe ] 556 0Be -54.3/88¢ | w4 aBe
1 | et e |
/ ‘!. { i
o) W { 1
»JM 1 i ) '-‘Fy__.,.-rv“"“" T WN“\
J‘Wd"" | "'«.‘k Aveesg ’ | T oo
Center 1.75 GHz Span 24.5 MHz; [Center 1.75 GHz Span 49 MHz]
HRes BW 100 kHz VBW 10 kHz Sweep 60.87 ms, HRes BW 100 kHz VBW 10 kHz Sweep 121.7 ms
Total Carrier Power 23 764 dBrm/ 4 50 MHz ACP-IBW Total Carrier Power 22510 dBm/ 8.00 M-z ACP-1BW
. Lower Upper . ) Lower Upper
Carrier Power Filtter  Offset Freq fteg BW dBe @m dBc  oBm  Filler Carrier Power Filter  OffsstFreq  Integ BW dBc  dBm dBc  dBm  Filter
i SOD0MHZ  4500MHz 6075 2609 5000 2624  OFF 1 3510 F 1000MHz  S000MHz 5059 2708 5001 2650 OFF
000MHZ  A500MHz 6580 4204 6557 4181 OFF 000MHz  SO00MHz 6477 4126 6462 4111  OFF
3GPP LTE E-TM3.1 15MHz 3GPP LTE E-TM3.1 20MHz
Ref Offset 21.3 dB
Ref Offset21.3 dB 0 dBidlv Ref 30.57 dBm
10 dBidiy Ref 30.57 dBm o9 1
B Siddme | s B 500 dBe
R 2330Bm s hae ——— ¢ |l | DdBe —
534j05e 1 T T B33 dEe }
1 ey
" I "’MM«.L\N-‘
“*-..\__ e e Aversod
| SO T Avermd
Center 1.75 GHz Span 98 MHz
Center 1.75 GHz Span 73.5 MHz, #Res BW 220 kHz VBW 22 kHz Sweep 50.33 ms
#Res BW 100 kHz VBW 10 kHz Sweep 182.5 ms|
Total Carrier Power 23,039 aBmy 18 00 MHz ACP-IBW
Total Carrier Power 22 340 dEm/ 1350 MHz ACP-IBW
3 Lower Upper
' Lower Upper Carrier Power Filter Integ B g8c  d8m  dBc  dBm  Filler
Carrier Power Filter  CfisetFreq  Integ BW dBc  dBm  dBc  dBm  Filter 7 T P 1B00MHz 5144 284D 5002 2698 OFF
31340 e T500MAz  1350MHz 5108 -2772 -5001 2687 OFF |800MHz 6385 4081 -6360 4056 OFF
000Mz  1260MHz 6344 4010 9332 3008 OFF

High Power Amplifier
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3. BMT332 1850MHz Application Note

Application Note

Schematic Diagram BOM Marks
c1 1206 N/A | Tantalum
C2 0603 inF
Viw > c3 | os03 | nF
| ca 0603 N/A
i | I C5 0603 inF
2 RLZ (s e c6 | oeo3 3pF
c4 i | cs c7 0603 00
HE——— | & cs8 | 0603 | 3.3pF
JHHE c9 | 0603 | 2.7pF
: lﬂ. c10 | 0603 | 43pF| Higho
N q C11 Cl1 0603 39pF
. T o c12 | o603 1uF
cip RFOUT
T c13 | 0603 | 100pF
= 0 % = C14 0603 1nF
Ci15 1206 10uF | Tantalum
| €13
I L1 0603 N/A
v
< o—{ C14 L2 0603 12nH
I;_| c1s L3 1008 | 12nH Coil
- R1 0603 | 1000 +50%
R2 0603 | 2700 +50%
PCB Diagram Notice

BeRex
140109
1850MHz

ltt...l.'.

3 BMT332 EV Board Ver 2.0

Size = 39.3 X 295
Copper =

mm
loz.

mEy

LA
L]
15

Er = 4.6
Thk.= 0.4 mm

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

Reference Object Distance
Input pin Cc8 5.0mm
Input pin Cc9 3.5mm
Output pin Cc10 2.4mm
Pin 16 C3 5.5mm
Pin 16 Cé 2.0mm
Pin 19 C5 1.0mm
Pin 20 Cc2 10.6mm

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

Width = 0.646 mm
Clearance = 0.393 mm

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 : Non-critical 0 @

High Power Amplifier
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BeRex BMT332 Application Note

3.1 BMT332 1850MHz Test Result

Freq Vcc Iref Icq Gain OIP3 P1dB IRL ORL NF
[MHZz] [V] [mA] [mA] [dB] [dBm]® [ [dBm] [dB] [dB] [dB]
1850 5 32 669 26.9 47 335 25 12.9 6.5

(1) OIP3 was tested @Pout=23dBm/tone (CW) 1MHz offset

Trl 511 Log Mag 10.00dE/ Ref 0.000dE [F2] Tr2 521 Log Mag 10.00dE/ Ref 0.000dE [F2]
*0-00 c3 7 gengoon GHz -25.045 OB S0-00 e T Feogoon oAz 76.950 WE
40.00 40.00
20.00 0.00 | % .
20.00 20.00
10.00 10.00
0.000 W W 0.000 "

-10.00 -10.00

-20.00 "—--_,_‘__h__ji_dtﬂ_,ﬁﬂ=*""rr1 -20.00

-20.00 -320.00

-40.00 -40.00

-E0.00 = -50.00 =

Tr? 512 Log Mag 10.00dE/ Ref 0.000dE [F2] MO 522 Log Mag 10.00dES Ref O.000dE [F2]
0-00 o1 weopo0q G —EL.693 |46 000 T EEmoo00 G 12987 9E
40.00 40.00
20.00 30.00
20.00 20.00
10.00 10.00
0.000 W 0.000 K 1 ]
-10.00 -10.00 i ]
-20.00 -20.00
-30.00 -30.00
-40.00 T -40.00
-E0.00 WB -E0 .00 —

IFEW 70 kHz Span 200 MHz =13 !

High Power Amplifier F-RD-2206-05




Rex

3.2 BMT332 1850MHz ACPR Test Result

3GPP WCDMA TM1 +64DPCH 1FA 3GPP WCDMA TM1 +64DPCH 4FA
Ref Offset 215 dB Ref Offset 215 dB
10 dBidiv Ref 30.77 dBm 0 dBidiv Ref 30.77 dBm
Log og
E ol 24.1dBm 5 o T 153 63 N
oEie 501l dBe - -5 1502
L] e e T e aRC 522 4Be = e = s iBe 522
1 \ dBe dBe
|
T L"W‘””“‘M» | ' [
e G [ W TR N
Center 1.85 GHz Span 24.68 MHz Center 1.85 GHz Span 39.68 MHZ
#Res BW 100 kHz #VBW 100 kHz #Sweep 29 ms #Res BW 100 kHz #VBW 100 kHz #Sweep 29 ms|
Total Carrier Power 24,070 dBm/ 3.84 MHz ACP-IBW Total Carrier Power 22 254 dBrm/ 15 36 MHz ACP-IBW
) Lower Upper . Lower Upper
Carrier Power Filter Offset Freq Meg BW dBc dBm  dB¢  dBm  Filler Carrier Power Filter Offset Freq ileg BW B gBm  dBc dBm Filter
SO00NMHz  3840MHz 5010 -2603 5009 2602  ON 10 MH SO00NHz 28400z 5006 3295 5010 2408  ON
1000MHz  3840MHz 6820 4513 BE83 4481  ON 2 16311dBm/ 3840MHz - ON 1000MHz 2840 MHz 5221 3610 5221 3610 ON
3 16290dBm/ 3E0MHz  ON
4 16217dBm/ 3B40MHZ  ON
3GPP LTE E-TM3.1 5MHz 3GPP LTE E-TM3.1 10MHz
Ref Offset 21.3 dB Ref Offset 21.3 dB
10 dBldiv Ref 30.57 dBm 10 dBldiv Ref 30.57 dBm
Log| 1 Log|
: 24 1/dBm 238 dBm :
-50.0 e 5011 dBic —~ —1— -50.1dBe -50.4 dBe —
B39 dEC —————— 559 dB¢ 52/t S—— 5785¢
—
At Yo " I |
ICenter 1.85 GHz Span 24.5 MHz| iCenter 1.85 GHz Span 49 MHz|
#Res BW 100 kHz VBW 10 kHz Sweep 60.87 ms| #Res BW 100 kHz VBW 10 kHz Sweep 121.7 ms
Total Carrier Power 24.086 dBm/ 4.50 MHz ACP-IBW Total Carrier Power 22819 dBrmf 9.00 MHz ACP-1BW
Lower Upper . Lower Upper
Carrier Power Filter  OffsetFreq  Integ BV dBc  dBm  dBc  dBm  Filler Carrier Power Filter  CffsstFraq  Integ BW dBc  dBm dBc  dBm  Filler
F 5000MHz  4500MHz 6001 2593 50013 2604 OFF 19.¢E 1000MHz  9000MHz -5007 -2625 5045 -2663 OFF
A000MHz  4500MHz 6594 4186 6593 4184 OFF 000MHZ  9000MHz -6523 4141 6516 4134  OFF
3GPP LTE E-TM3.1 15MHz 3GPP LTE E-TM3.1 20MHz
Ref Offset 21.3 dB Ref Offset 21.3 dB
10 dBJdiv Ref 30.57 dBm 10 eBldiv Ref 30.57 dBm
Log Log
238dBm 237dBm
-50.0 dB -505 B E c S0
EITURC s = BA0UET 4 4/08C 504 08 S 6| 3B
POV E— —
4 J L\
M‘/'_" m“"‘*\_\‘"_h e - [ M"‘-—..,_H -
iCenter 1.85 GHz Span 73.5 MHz, ICenter 1.85 GHz Span 98 MHz,
HRes BW 100 kHz VBW 10 kHz Sweep 182.5 ms| #Res BW 220 kHz VBW 22 kHz ‘Sweep 50.33 ms|
Total Carrier Power 23762 dBm/ 1350 MHz ACP-IBW Total Carrier Power 22718 dBm/ 1800 WHz ACP-IBW
Lower Upper . Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc dBm dBc  dBm  Filler Carrier Power Filter  CfisetFreq  Integ BW dBc  dBm  dBc  dBm  Filter
1500 MHz 1350 MHz 6005 -2628 5047 2671 OFF F 20,00 MHz 1800MHz 5006 2634 5032 2661 OFF
3000MHz  1350MHz 6304 -A01B 6299 4022 OFF A000MHz  1800MHz  B437 4065 6427 4DSS  OFF

High Power
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4. BMT332 1960MHz Application Note

Schematic Diagram BOM Marks
c1 1206 N/A | Tantalum
Cc2 0603 1nF
C3 0603 1nF
ca 0603 N/A
C5 0603 1nF
C6 0603 2pF
C7 0603 0Q
cs 0603 | 3.3pF

co | o603 | 2.7pF
cio | 0603 | 4.3pF| HighQ
C11 Cl1 0603 39pF
o C12 0603 1uF
c1p RF.OUT

C13 0603 | 100pF
Cil4 0603 1nF

Ci15 1206 10uF | Tantalum

i

o3 1 | os03 | nN/A
s L2 0603 | 12nH
cs L3 1008 | 12nH Coil
- R1 0603 | 1000 +5%
R2 0603 | 270Q +5%
PCB Diagram Notice

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

Reference Object Distance
Input pin Cc8 5.0mm
. Vbias . Input pin c9 3.0mm
I i c1 | |
- B R c2 | - Output pin Cc10 2.0mm
enex C3 BMT332 EV Board Ver 2.0 .
Size = 39.3 X 29.5 mm Fin 16 e 5.0mm
140109 SX W5
opper = loz. Pin 16 c6 2.0mm
1960MHz Roe :
R2: Pin 19 C5 1.0mm
. L L O
L:‘:z se e e e ti 139. Pin 20 C2 10.6mm
=L im

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.

FR-4
Er = 4.6

Thk.= 0.4 mm

Width = 0.646 mm
Clearance = 0.393 mm

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 : Non-critical 0 @
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4.1 BMT332 1960MHz Test Result

Freq Vcc Iref Icq Gain OIP3 P1dB IRL ORL NF
[MHZz] [V] [mA] [mA] [dB] [dBm]® [ [dBm] [dB] [dB] [dB]
1960 5 32 663 26.6 47 335 26.1 13.2 6.4

(1) OIP3 was tested @Pout=23dBm/tone (CW) 1MHz offset

Trl 511 Log Mag 10.00dB Ref 0.000dE [F2] Tr2 521 Log Mag 10.00dES Ref 0.000dE [F2]
000 e SEno000 GHz —26.139 0B e o =T T T e
40.00 40,00
20,00 20,00 % .
20.00 20.00
10.00 10.00
0.000 W 4 0.000 M 4

-10.00 | -10.00

-20.00 ——-.-H___*__‘____jiﬂ'd,,;rH‘”"'J"d -20.00

-30.00 -30.00

-40,00 -40.00

-E0.00 = -E0.00 =

Tr3 512 Log Mag 10.004E¢ Ref 0.0004E [F2] PO 522 Log Mag 10.004E/ Ref 0.0004E [F2]
#0.00 T ento0g oRe <Fr.146 0B 000 T o000 R -13.554 |98
40,00 40,00
30.00 30.00
20.00 20.00
10.00 10.00
0.000 M W 0.000 M 1 ]
-10.00 -0.00 b e
-20.00 -20.00
-20.00 -30.00
-40.,00 1 -40,00
-5 .00 WE 50 .00 ™

1 Center 1,96 GHz IFBIN 70 kHz Span 200 MHz LT3 [!
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4.2 BMT332 1960MHz ACLR Test

3GPP WCDMA TM1 +64DPCH 1FA 3GPP WCDMA TM1 +64DPCH 4FA
Ref Offset 214 dB Ref Offset 21.4 dB
10 dBidiv Ref 30.67 dBm 10 dBidiv Ref 30.67 dBm
og og
501 o e 50] & =l fos 103 2 0 —
55 Tdme = < e =0 e e 7 o dBm || dBm GEm m 08 s
/ dBe | ¥ Lot dBe
f f it h .
t - [
[T _ i | \
JM-W\"" b - V | |
o Y | | | -
| TR 1
Center 1.96 GHz Span 24.68 MHz| Center 1.96 GHz Span 39.68 MHz|
#Res BW 100 kHz #VBW 100 kHz #Sweep 29 ms| #Res BW 100 kHz #VBW 100 kHz #Sweep 29 ms;
Total Carrier Power 23352 dBm 2 54 Mz ACP-1IBW Total Carrier Power 22205 dBmv 15 36 WHz ACP-IBW
Lower Upper Lower Upper
Carrier Power Filter  OffsetFreq  Integ BVW dBc  dBm dBc  dBm  Filter Carrier Power Filter  CfisetFrag  Integ BV d8c  dBm dBc  dBm  Fiker
5000MHz  2840M-z 5008 -26.12 -5006 1 OoN 16312 dbr f S000MHz  3B40MHz B008 3376 5081 2453  ON
1000MHz 2840 MHz 6873 4477 6879 oN 2 16273dBm/ 3840MHz - ON 1000MHz  3840MHz 5166 3525 5291 2660  ON
2 16.167dBm/ 3840MHz  ON
4 15977dBm/ 3B0MHz ON
3GPP LTE E-TM3.1 5MHz 3GPP LTE E-TM3.1 10MHz
Ref Offset21.2 dB Ref Offset 212 dB
10 dBidiv Ref 30.47 dBm 10 dBidiv Ref 30.47 dBm
Log Log
— 0 dee | i S0base 50 ri B i 50 ;mr»
-556dB: e -66{1 0B R 5 2dT
|| I M“ If,.,.—w""‘" | | M
] e 2 R
Center 1,96 GHz Span 24.5 MHz| Center 1.96 GHz Span 49 MHz|
#Res BW 100 kHz VBW 10 kHz Sweep 60.87 ms| #Res BW 100 kHz VBW 10 kHz Sweep 121.7 ms|
Total Carrier Power 23 585 dBm/4 50 MHz ACP-IBW Total Carrier Power 23622 dBm/ 8 00 MHz ACP-1IBW
. Lower Upper Lower Upper
Carrier Power Filter  oOffsstFreq  Intag BW dBc  dBm dBc  dBm  Filer Carrier Power Filter Gttt Freq B¢ dBm  dBc  dBm  Filter
2 G S000MHz  4500MHz 5004 2616 -5045 6 OFF P G 10.001Hz 5002 2630 5083 2720 OFF
1000MHz  4500MHz 6560 4171 6508 4219  OFF 2000MHz  G000MHz 6469 4106 6525 4161 OFF
3GPP LTE E-TM3.1 15MHz 3GPP LTE E-TM3.1 20MHz
Ref Offset 21.2 dB Ref Offset21.2 dB
10 dBidiv Ref 30.47 dBm 10 dBidiv Ref 30.47 dBm
Log: Log
s 236 dBm 234dBm :
-51DdBe -51pdBe
53 EjoEc Bal0dBe 54.1dBc 54308C
| ] = | |  ——— {
1 1 J 1 i
L - —
o | Hi H‘H\""H«&_w’fﬂ e .
iCenter 1,96 GHz Span 73.5 MHz Center 1.96 GHz Span 98 MHz
#Res BW 100 kHz VBW 10 kHz Sweep 182.5 ms| #Res BW 220 kHz VBW 22 kHz Sweep 50.33 ms|
Total Carrier Power 22 585 dBmi 12 50 MHz ACP-1BW Total Carrier Power 22440 dBm/ 18.00 MHz ACP-1BW
Lower Upper y Lower Upper
Carrier Power Filter  CfisstFreq  Integ BW c dBm dBc  dBm  Filter Carrier Power Filter  OffsetFreq  Integ B dBc  oBm  dBc  dBm_ Filer
: 1500Mz  1350MHz 50 649 5103 -2145 OFF 20000 1800MHz 5003 2650 5115 27171 OFF
000Mz  1350MHz - 4001 6399 4041 OFF 4000MHZ  1300MHz 6412 4068 432 4083 OFF

High Power Amplifier
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5. BMT332 2140MHz Application Note

Application Note

Schematic Diagram BOM Marks
C1 1206 10uF | Tantalum
(o7 0603 N/A
Vo > c3 | os03 | 1nF
— c4 0603 1nF
,”_H IS‘“' C5 0603 1nF
c2 R1 cs a3 C6 0603 3pF
ca i | cs c7 0603 0Q
H-— | & cg | o603 | 3pF
AEEL co | 0603 | 2.7pF
' lﬂ. c10 | 0603 | 3.9pF | Higho
- q cii c11 | 0603 | 4.3pF
. T o C12 | 0603 1uF
T REOUTT 13 | o603 | 100pF
= " % - ci14 | 0603 inF
Ci15 1206 10uF | Tantalum
<3 tr | oe03 | N/A
Vec t»—i e L2 | 0603 | 12nH
(915 L3 1008 | 10nH Coil
N R1 0603 | 1000 +5%
R2 0603 | 2700 +5%
PCB Diagram Notice

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

Reference Object Distance

Input pin Cc8 4.1mm

. Input pin Cc9 2.2mm

| i

= C2 = Output pin C10 1.9mm

BeRex BUTSS2 €V Board Ver 2.0 oin 16 o 3 o
140109 128 = 5% 2o

Copper = loz. .

2140MHz Pin 16 Cc6 2.0mm

Pin 19 c5 1.0mm

Pin 20 Cc2 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
‘3.9pF(251R14S3R9BV4, EIA 0603) of
Johanson Technology.

3. C7 : Non-critical 0 @

High Power Amplifier
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BeRex BMT332 Application Note
|

5.1 BMT332 2140MHz Test Result

Freq Vcc Iref Icq Gain OIP3 P1dB IRL ORL NF
[MHZz] V] [mA] [mA] [dB] [dBm]® | [dBm] [dB] [dB] [dB]
2140 5 32 667 26 47 33.2 18.5 11.9 6.8

(1) OIP3 was tested @Pout=23dBm/tone (CW) 1MHz offset

Trl 511 Log Mag 10.00dB/ Ref 0.000dB [F2] Trz 521 Log Mag 10.00dE/ Ref 0.000dE [F2]
000 5 TanG000 Gz -18.552 9B 000 e Tana00g GRE 6,076 9B
40.00 40.00
20,00 20.00 % ]
20,00 20.00
10,00 10.00
0.000 b 4 0.000 M 4

-10.00 1 1 -10.00

-20.00 —“"""'-———v——rjl*“”'Jfr;rr”‘J_r -20.00

-30.00 -30.00

-40.00 -40.00

-50.00 1 -50.00 1

Tr3 512 Log Mag 10.00dE/ Ref 0.000dE [F2] pOED 522 Log Mag 10.00dE/ Ref 0.000dE [Fz]
0-00 e a0 o —Re. 93T e 000 e Tamo00 ohe 11,577 96
40,00 40.00
20,00 20.00
20,00 20.00
10.00 10.00
0.000 W 0.000 M 1 ]
-10.00 -10.00 b
-20.00 -20.00
-30.00 -30.00
-40.00 L -40.00
-50.00 E!!pﬁgnnpunquf&munmqnwmnmuqnq3 -5 .00 —

1 Center 2.14 GHz IFBW 70 kH:z Span 200 MHz sG] !

High Power Amplifier F-RD-2206-05




5.2 BMT332 2140MHz ACLR Test Result

3GPP WCDMA TM1 +64DPCH 1FA

3GPP WCDMA TM1 +64DPCH 4FA

Ref Offset 21.2 dB Ref Offset 21.2 dB
10 dBldiv Ref 30.47 dBm 10 dBldiv Ref 30.47 dBm
Log — T 11 Log
B 24.0dBm s b 167 66 165 155 5
-509 dc -50.1 dBc 5| 4 150
8 dBe . 3= 514 B4 Em dEm dem e 511
dE: } dBc
/ | o P /
| w M
| M M WM [ ! f \
avern
¥ - =
y e s averbo
iCenter 2.14 GHz Span 24.68 MHZ iCenter 2.14 GHz Span 39.68 MHz|
#Res BW 100 kHz #VBW 100 kHz #Sweep 29 ms| #Res BW 100 kHz #VBW 100 kHz #Sweep 29 ms;
Total Carrier Power 22 880 dBrv 284 M-z ACP-IBW Total Carrier Power 22557 dBmy 15.36 Mz ACP-IBW
. Lower Upper ) Lower Upper
Carrier Power Filter  OfisetFreg  Integ BW dBc  dBm  dBc  dBm  Filter Carrier Power Filter  OffsetFreq  Integ 8w d8c  dBm  dBc  dBm  Fier
E S000Miz  3840MHz 5087 -26.89 5006 2608  ON ; 10 M S000MHz  3840NMHz 5035 3363 5002 3330  ON
WOOMHz  3840MHZ 6216 4418 6819 4421 ON 2 Bmi 3840MHz - ON 000MHz  3B40MHz 5144 3471 5109 3437 ON
3 ni 3E840MHz  ON
4 { 3BA0MHz  ON
3GPP LTE E-TM3.1 5MHz 3GPP LTE E-TM3.1 10MHz
Ref Offset21.1 dB Ref Offset21.1 dB.
10 dBidiv Ref 30.37 dBm 110 dBJdiv Ref 30.37 dBm
Log Log T T
- 24.1dBm 239dBm |
504 dB¢ 502 dBe -504 dBc -500 dBc
B5UUET T B e w578 &4 208 B4 0T
] |
i |
i
,‘l I It
M | | M"“"" | | |
___,_._M-ﬂ"”w hvert | | T s
iCenter 2.14 GHz Span 24.5 MHz; iCenter 2.14 GHz Span 49 MHz|
#Res BW 100 kHz VBW 10 kHz Sweep 60.87 ms #Res BW 100 kHz VBW 10 kHz Sweep 121.7 ms|
Total Carier Power 24 076 dEm/4 50 MHz ACP-IBW Total Carrier Power 22830 dBm/ 9.00 Mrz ACP-IBW
Lower Upper . . Lower Upper
Carrier Power Filter  OifsatFraq nieg BV dBc  dBm  dBc  dBm  Filter Carrier Power Filter  OffisstFraq  Intag BW dBc dBm dBc dBm  Filer
1 ] T SOOOMHZ 4500 MHz 5054 2647 -5015 -2608 OFF P 000MHz  S000MHz 5032 2644 5001 2613  OFF
1000MHz  4500MHz 6502 4094 -6525 -41.17 OFF 2000MHz  9000MHz -B4.16 4028 6441 4053 OFF
3GPP LTE E-TM3.1 15MHz 3GPP LTE E-TM3.1 20MHz
Ref Offset21.1 dB Ref Offset 21.1 dB
10 dBidiv Ref 30.37 dBm IIG dBidiv Ref 30.37 dBm
Log og'
237 dBm . Badem | F ;
505 500 dBc -50 8 dB -50 o5
a0 08d8c .00 B3 e a e 1 - w37 aBe
\ J I
Center 2.14 GHz Span 73.5 MHz Center 2.14 GHz Span 98 MHz
#Res BW 100 kHz VBW 10 kHz Sweep 182.5ms #Res BW 220 kHz VBW 22 kHz Sweep 50.33 ms|
Total Carrier Power 23560 dBnv 12.50 Mz ACP-IBW Total Carrier Power 22446 d8m/ 15 00 MHz ACP-IBW
3 Lower Upper Lower Upper
Carrier Power Fitter  OffsetFreq  Integ BW dBc d@&m  dBc  dBm  Filter Carrier Power Filter  OffsetFreq  Integ BW dBc  dBm  dBc  dBm_ Filter
TE00MHz  1350MHz 5043 2682 H003 2637  OFF f 2000MHz  1800MMz 5056 -27.02 5003 -2658  OFF
3000MHz  1350MHz 6303 3937 6330 -3864 OFF 4000MHz  1800MHz 6351 4006 6370 4025  OFF

High Power Amplifier
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6. BMT332 2350MHz Application Note

Schematic Diagram BOM Marks
C1 1206 10uF | Tantalum
c2 0603 N/A
Vais £ a c3 | 0603 N/A
- c4 0603 | 0.75pF
| IS‘“' cs5 0603 inF
c2 R1 cs c3 Cc6 0603 1nF
ca Hi | e c7 0603 0Q
H-—— | & —H cs | 0603 | 2.2pF
: " c9 0603 2.7pF
C10 | 0603 3.3pF| HighQ
i1 C11 | 0603 22pF
T .:10”:Fczaur Cc12 | 0603 1uF
I - Cc13 | 0603 | 100pF
= C14 | 0603 inF
% C15 1206 10uF | Tantalum
= <3 L1 | o603 N/A
p—||—o C14 L2 0603 | 15nH
_| cis L3 1008 10nH Coail
= R1 0603 | 1000 +5%
R2 0603 | 2700Q +5%
PCB Diagram Notice

BeRex

140109
2350MHz

BMT332 EV Board Ver 2.0
Size = 39.3 X 29.5 mm
Copper = Toz.

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

Reference Object Distance
Input pin Cc8 3.6mm
Input pin c9 0.8mm
Output pin C10 1.4mm
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 Cé6.

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 ‘3.3pF(251R14S3R3BV4,
EIA 0603) of Johanson Technology.

3. C7 : Non-critical 0 @

High Power Amplifier
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BeRex BMT332 Application Note
|

6.1 BMT332 2350MHz Test Result

Freq Vcc Iref Icq Gain OIP3 P1dB IRL ORL NF
[MHZz] [V] [mA] [mA] [dB] [dBm]® [ [dBm] [dB] [dB] [dB]
2350 5 32 666 24.2 48 33.1 16.3 13 5.8

(1) OIP3 was tested @Pout=23dBm/tone (CW) 1MHz offset

Trl 511 Log Mag 10.004B/ Ref 0.000d8 [F2l Trz 521 Log Mag 10.00dB¢ Ref O.000dE [F2]
000 cr 5 geoa000 Gz -16.350 4B 000 o5 TEoo000 GRE 24,328 B
40.00 40.00
20.00 20,00 %

20.00 20.00 B E——— 3
10.00 10.00
0000 4 0.000 "

-10.00 "_“""H——hhh_jl___,.ra~"""1 -10.00

-20.00 -20.00

-30.00 -30.00

-40.00 -40.00

-50.00 = -50.00 =

Tr3 512 Log Mag 10.00dE/ Ref 0.000d8 [Fz] PR 522 Log Mag 10.00dBf Ref 0.000dE [F2]
000 oy FEonoog o -RO.54T 4B 000 ey 5 Feoanog ohE -17.098 4B
40.00 40.00
20.00 20.00
20.00 20.00
10 .00 10.00
0.000 W W 0.000 M K]
-10.00 -10.00 =——-———ﬂ_ﬂ_,___ﬁ___w___r__,,a——4
-20.00 -20.00
-320.00 T -20.00
40,00 | - .E,FI;;;,. ]y —0.00
-E0.00 — -E0.00 —

1 Center 2,35 GHz IFEW 70 kHz Span 200 MHz [eG7Y |!
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6.2 BMT332 2350MHz ACLR Test Result

3GPP WCDMA TM1 +64DPC

H 1FA

3GPP WCDMA TM1 +64DPCH 4FA

Ref Offset 21.4 dB Ref Offset 214 dB
10 dBIdiv Ref 30.67 dBm 10 dBldiv Ref 30.67 dBm
Log g ! ! d
i 240dBm + =t 157 184 165 || 1682 =1
-50.0 0B« -50 8 dBc  —— | — -502 n d b —
BT dBe ¢ |, —sspase | 1 a8 e En £ B2 o PR
c e c
1 AR W 4
/ Y /| h
f | ! 4y
WIJ L' \ ! V 1 \ 1
s I . WMJ“N | J 1 | N veray
] s M"'N\..,. e
Center 2.35 GHz Span 24.68 MHz, iCenter 2.35 GHz Span 39.68 MHZ
#Res BW 100 kHz #VBW 100 kHz #Sweep 29 ms| [#Res BW 100 kHz #VBW 100 kHz #Sweep 29 msj
Total Carrier Power 24 005 G8m/ 384 MHz ACP-IBW Total Carrier Power 22477 diri 15 36 Mz ACP-IBW
) . Lower Upper Lower Upper
Carrier Power Filter  cfisatFreq  Integ BW dBc  dBm  dBc  dBm  Filter Carrier Power Filter  OffsstFreq  Integ BW dBc  dBm dBc  dBm  Fikler
SO00MHz  3840MHz 5002 -2601 5029 -2628  ON I 3 BA0NT | [5000MHAz  3640MHz 5023 3352 5004 5 ON
1000MHz  3840MHz 6866 4485 6915 4514  ON 2 16446 dBm/ 3840 MHz 1000MHz ~ 3840MHz 5144  -3474 5117 3447  ON
3 16460 dBm/ 3 240MHz
4 16210dBm/ 3 BA0MHz
3GPP LTE E-TM3.1 5MHz 3GPP LTE E-TM3.1 10MHz
Ref Offset 21.2 dB Ref Offset 21.2 dB
0 dBfdiv Ref 30.47 dBm 0 dBidiv Ref 30.47 dBm
Log og|
5 - 4 = t 237 T
-50. dBe 2o -505 dBc -50.1 dBc G -50.5 dBc
855 dBC i T many 661 0BC B3 4{aBT T B9 0B
it 1
o Hi el |
Mﬁ/"'w = o »_,_,__.._..f’-v""" . o
Center 2.35 GHz Span 24.5 MHz| Center 2.35 GHz Span 49 MHz|
[#Res BW 100 kHz VBW 10 kHz Sweep 60.87 ms| #Res BW 100 kHz VBW 10 kHz Sweep 121.7 ms
Total Carrier Power 24 003 dBr/ 4 50 MHz ACP-IBW Total Carrier Power 22722 dBry 2.00 MHz ACP-IBW
) Lower Upper Lower Upper
Carrier Power Filter  OffsetFreq  Integ 8w dBc dBm  dBc  dBm_ Filter Carrier Power Filter  OfisetFreq  Integ BW dBc dBm  dBc  dBm _ Filler
F S000MHz 4500 MHz 02 2602 5048 -2648  OFF : 1000MHZ 9000 MHZ 09 -2636 5087 2714 OFF
1000MHz 4500 MHz 50 4150 6606 4206 OFF 000MHz  9D0DMHZ 6436 4063 6487 4114 OFF
3GPP LTE E-TM3.1 15MHz 3GPP LTE E-TM3.1 20MHz
Ref Offset21.2 dB Ref Offset 212 dB
10 dBldiv Ref 30.47 dBm 10 dBidiv Ref 30.47 dBm
o e Log:
35| 2328
i 510 a8 50 1 dBc " S1paee
~83.2BC i B3 UET 63 7[0BC I 63/ B
] ———pr——m]
k| f I
i i i
I | - = e | S
ICenter 2.35 GHz Span 73.5 MHz; ICenter 2.35 GHz Span 98 MHz|
#Res BW 100 kHz VBW 10 kHz Sweep 182.5 ms| #Res BW 220 kHz VBW 22 kHz ‘Sweep 50.33 ms|
Total Carrier Power ~ 23.541 dBrv/ 13 50 MHz ACP-IBW Total Carrier Power 23202 dB 18.00 MHz ACP-IBW
Lower Upper Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW d5c  dBm dBc  dBm  Filter Carrier Power Fitter  OffsetFrag  Intag BWV dSc dBm dBc Filter
3541 0B T 1500MHz 1350 Mz - 5088 2145  OFF i ; 20000z 1600 MHz 5006 2686 5101 OFF
3000MHz 1350 MHz 6342 3088 OFF 4000MHZ  1800MHz 8368  -4048 -6357 OFF
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