@. BEREX BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Device Features

e OIP3=48.5dBm @ 700 MHz

e Gain=22.0dB @ 700 MHz

e Output P1 dB=33dBm @ 700 MHz

e Highly Reliable InGaP/GaAs HBT Technology
e RoOHS2-compliant 24L QFN 4X4 SMT package

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

The BT33L is a high dynamic range power am-

. . . Parameter Conditions Min Typ Max Unit
plifier housed in RoHS2 compliant 24L, 4x4mm Operational o 000 -
QFN package. The BT33L uses a high reliabil-  |[Frequency Range
ity InGaP/GaAs HBT process technology. The  [Test Frequency 700 MHz
BT33L is designed for use where high linearity {2 205 22.0 d
and gain is required. The BT33L is able to de- Input Return Loss 121 ds

. Output Return Loss -7.3 dB
liver over 22 dBm output power from 200 to P
. . . Output IP3 20 dBm/tone, | 45.5 48.5 dB
1000MHz while maintaining superior ACLR it mene m
performance with a few external matching Output P1dB - 320 33.0 dBm
. WCDMA 4FA ACLR 19.8 20.8 dBm

components. All devices are 100% RF/DC .

LTE20M ACLR 21.2 22.2 dBm
screened. —

Noise Figure 6.8 dB

* ACLR Channel Power measured at -50dBc.

Applications
- ACLR Test set-up: 3GPP WCDMA, TM1+64DPCH, +5MHz offset, PAR 9.78 at 0.01% Prob.

e Base station /Repeaters Infrastructure - LTE set-up: 3GPP LTE, FDD E-TM3.1, 20MHz BW, +5MHz offset, PAR 9.75 @0.01% Prob.
e Commercial/Industrial/Military wireless system Recommended Operating Conditions
. Parameter Min Typ Max Unit
e LTE/WCDMA /CDMA Wireless Infrastructure
Bandwidth 100 1000 MHz
® Wireless LAN lc @ (Ve=5V) 320 400 480 mA
Ve 4.75 5.0 5.25 \
. L. . . R 10.9 °C/W
Application Circuits T
Vee Operating Case Temperature -40 +85 °C
A,_“_“, s Electrical specifications are measured at specified test conditions.
4 c4 Specifications are not guaranteed over all recommended operating conditions.
’ {— c3
R3 R2 Absolute Maximum Ratings
R1 R4 . .
o e i Parameter Rating Unit
eLUOOOO Su Storage Temperature -55to +155 °C
B ou d Junction Temperature +175 °C
REIN cis = =1 o Supply Voltage +6.0 \%
o >—I_—[ 4 L LI I 4 :
e I b g I I 1 Supply Current 1.2 A
:z c:o annannn c1 c17 ¢16
Input RF Power 26 dBm
*External matching circuit: refer to the page 4 to 15. *QOperation of this device above any of these parameters may result in permanent damage.
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(72 BEREX

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Typical Performance (V. & Vgias = 5V, 1,,=400mA, T,=25°C)

Parameter Frequency Unit
200 540 700 900 MHz
Gain 25.7 23.4 22.0 21.3 dB
S11 -10.4 -10.3 -12.1 -10.2 dB
S22 -10.3 -7.5 -7.3 -10.7 dB
OIP3 43.0 47.5 48.5 47.5 dBm
P1dB 31.8 324 33.0 32.7 dBm
WCDMA 4FA_ACLR 17.5 20.4 20.8 21.6 dBm
LTE20M ACLR 21.4 21.8 22.2 22.0 dBm
Noise Figure 8.6 6.5 6.8 6.8 dB
V-l Characteristics
700
+25C
600 1 . — _4pC
500 | ====- +85C !
—
= 400
=
| —
ey 200
200
100
0 f
0 1 2 3 5
Ve [V]
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772 BEREX BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Pin Configuration

% % 2 % % % Pin No. Label
O 0 00 0 0
HEHHEE ! e
Veer [ // (5] Ioer 45 RFIN
N/C [2] =] ~ic 14,15,16 RF OUT/Vee
N/C 3] {i5] RF_OUT/ V¢,
18 I
RF_IN [T} (5] RF_OUT/ Vg, il
RF_IN [ H [z] RF_OUT/ V¢ 2,3,613,17 N/C
N/IC [5] \ J =] nic 7,8,9,10,11,12 o
[7] [¢] [¢] o] F] [ 19,20,21,22,23,24
% % % % % 2 Backside Paddle GND
O 0 00 0 O0
BeRex Evaluation Board
(0] (1]
E o ﬂ) Oﬂ (e NoNoXoXo
8 O O % 00000
O 456 78910
CLEARANCE:0.75mm
QFN 4x4 24L VER.2.0 2015.11.03.MHC LINE CAL WIDTH:1.31mm
Evaluation Board BT33L_900MHz © © O"A E |AI9R94O 000000
00000000000 OO OOV VDD O
*Dielectric constant _ 4.6 *RF pattern width 52mil *31mil thick FR4 PCB
Figure about the reference position of components
[—>
BT33L
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(772 BEREX

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Typical Device Data

S-parameters (V¢ & Vgias =+5V, 1e=400mA, T,=25°C)

1 Z00.00000

=4 30000000 MHz

Trl 511 Smith (R+73) Scale 1.000U [Fz]

ED.00

Trz 521 Log Mag 10.00dE/ Ref O.000dE [FZ]

916,95 m0 1 [ Z00.00000 MAz 17.144 dE
4023 0 0 40.00 |2 S40.00000 MHz  11.730 dE
FEE R« 3 700.00000 MHz 2.7845 dB
50« 30.00 |4 900,00000 MHz 7.5336 dB

z0.00

10.00

0,000 K

-10.00

-20.00

-30.00

-40.00

-50.00

L )

PEE 522 Smith (R+ji) Scale l.000U [Fz]

=000 1 200.00000 R -3.2F7E 0
40.00 2 C40.00080 MHz G.5850 ™-].&157 0
3 7O0.06000°MHz  5L2511 @ -I%l1331 0
20.00 »4 90000000 MHz S.0246 0 -28h, 56 mi
20.00
10.00
-10.00 :
-20.00
-30.00
-40.00
-o0.00 s Py
1 Start 10 MHz IFEM 70 kHz
S-Parameter
(Ve & Vpias = 5.0V, lq = 400mA, 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]
100 0.955743 179.2819 8.653431 145.1726 0.005675 2.16267 0.702571 -170.56
200 0.954013 177.8986 7.158374 131.9803 0.006977 1.90465 0.73797 -172.26
300 0.953118 176.9255 5.876515 120.3807 0.005183 6.429368 0.764268 -173.566
400 0.949332 175.6345 4.856165 111.2287 0.005855 11.65853 0.780491 -174.609
500 0.949661 174.7228 4.095554 104.4372 0.006112 3.893116 0.789961 -175.507
600 0.944641 173.7638 3.519923 98.68187 0.004056 -7.89958 0.79761 -176.772
700 0.944308 172.9361 3.058906 93.74037 0.005675 9.28646 0.80667 -177.469
800 0.944684 171.9397 2.715006 89.81302 0.004249 26.54267 0.810602 -178.254
900 0.942283 170.6934 2.477931 85.89291 0.006281 17.07312 0.812659 -179.449
1000 0.938657 169.7818 2.244615 82.23878 0.005576 20.27439 0.810386 179.6869
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(772 BEREX

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Application Circuit: 200 MHz

Schematic Diagram BOM Marks
Cl 0603 100pF Samsung
C2 0603 100pF Samsung
C3 0603 22pF Samsung
Vfi C4 | 0603 1000pF Samsung
] c5 C5 0603 1uF Samsung
o L C6 | 0603 39pF Samsung
[ c3 C7 0603 N/C -
RS R2 c8 | o603 N/C -
R1 Ra c9 | o603 N/C -
c8 — co —| €10 | 0603 N/C -
Py Ooogoog §L1 C11 0603 27pF Samsung
C12 | 0603 N/C -
g g E L3 RF_OUT cl6 0603 N/C .
REIN L2 5 =] m s c17 | 0603 33pF | Samsung
C'1 1 1 Y | I:J = L I c2 L1 1008 56nH Coilcraft
I ]_: = = l l 1 L2 0603 12nH | Taiyo Yuden
ce c10 ERRRRERRRRR i e e L3 0603 15nH | Taiyo Yuden
R1 0603 51Q Samsung
R2 0603 91Q Samsung
R3 0603 0Q Samsung
R4 0603 0Q Samsung
Ul 4x4 BT33L BEREX
PCB Diagram Notice

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

| | Reference Object Distance
e eeef T Lult: ] Y Input pin 6 5.5mm
L - = .
E T E |'| 5 |-, |-| N Input plr.1 L2 2.5mm
9000000 0.I‘!‘.I‘[ B e X a XL XX XEES X ) Output pin C11 2.0mm
Output pin L3 3.4mm
0000000000?000300 ‘&‘L?&‘&GQQQ.‘.‘ P p.
0987654321 1234567891 Output pin ¢17 5.7mm
BEREX i
CLEARANCE:D.75mm
QFN 4x4 24L VER.2.0 2015.11.03.MHC  LINE CAL WIDTH:1.31mm
Evaluation Board BT33L_200MH: ® ® OMHE%&R!‘{C (XXX XX
00O OPOPOO® @@ WIFTEBSPD® @
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(72 BEREX

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Typical Performance

(Ve & Vgias =+5V, 1;=400mA, T,=25°C)

] — 23
-\‘\ / 56 —
-5 [ - ', """" SN
24 = s,
E‘ E' o0 £ _r"’ ‘\\
= 10 S = ?’J 1"-.’:.
- -
-— o 20 \
o w W
15 +250C 18 +25C ﬂx
- = -40C 15 - - A0
----- +B5C -———-+85C K
-20 + 14 T
100 150 200 250 300 100 150 200 250 300
Freq [MHz] Freq [MHz]
]
35
5 +25C .
M‘M — = f'?’_t__';..-'__,_-
10 30 | mmmme +85C s
— " e 4|
m \ = A
= 15 & P
o4 \ = 25
od 1| g
2] = -
20 L e A4
+25C l,u,‘ 20 ﬁ
v s
ar I’-
-25 — - — -40C . e
a0 e 15 ¥
100 150 500 250 200 -10 -8 -6 -4 -2 0 2 4 1 a8 10
Freq [MHz] Pin [dBm]
F1=200MHz, F2=201MHz
358 a0 55
1"
a0 _ - 70
R S S S . .-‘."-f—-— _/' - a0 50 -
28 — " - ’,’ ~
- __,,-"""# , L 50— 3 d_fj/’_";:q\
E 20 = ; = = 45 — i
2 45 =" / - 40 E = i L .=E:".’--’:}"'r
2 17 -30 o & 40
10 - Pout o, =
. T +250C
5 - —-—'G:aln___IU 35 - — _aiC
- - —=pr2 | 1 0 | ame-.
0 — L 0 ag : +85C
-0 -8 6 4 -2 0 2 4 & 8 10 15 17 14 21 23 25
Pin [dBm] Po, 2tone [dBm]
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(772 BEREX

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

3GPP WCDMA, TM1+84DPCH, JGPP LTE, E-TM3.1 20MHz
*5MHz offset +5MH
t z offset
PAR=9.786@0.01% Prob. PAR=9.75@01.01% Prob
35 -35
+25C +25C
— - — _acC / - = 40 /
-40 & =40 + 4’:‘
————— +85C -———-385C g
UF - — f,
d’ - = -
i -45 =17 ==} -45 7
- =
=L -50 .J’P .1 Qo h A= -=_ _""-
< =L =T
55 _r_____.—--:-_'-',.- . 55 L -
G0 -G0
12 14 16 18 20 22 24 15 17 19 21 23 25
Po [dBm] Po [dBm]
3GPP WCDMA TM1 +64DPCH 4FA 3GPP LTE E-TM3.1 20MHz
Ref Offset21.1 dB Ref Offset 20.9 dB
10 dBidiv Ref 29.80 dBm 10 dBldiv Ref 18.90 dBm
Log T T Log
98 = 0 i 117 (kM i 10 o o9 Y 214 dBm L
980528 B EOE iR — Be 55 B2 2Ee - ¢ - : B2BUBC
00 |{—dBe = | = dBe 11
o [ S [ PV R P
102 211
02 J Kl H
Kib) r H \ 411 H 1 l[ ||
02| L] - i EX 7/“”/—1 7%‘-&\7
4021 — = H 1 { mim— | KN s u ] N
ver
a2 [T | - H - | 711 a i H H
Center 200 MHz $Span 39.68 MHZ |Center 200 MHz Span 98 MHZ
Res BW 100 kHz #VBW 1 MHz #Sweep 29 ms| #Res BW 220 kHz VBW 22 kHz Sweep 50.33 ms|
Total Carrier Power 17508 dBm/ 1536 MHz ACP-IBW Total Carrier Power 21426 dBm/ 18.00 MHz ACP-IBW
) ) Lower Upper Lower Upper
Carrier Power Fiter  OffsetFreq  Integ BW dBc  dBm dBc  dBm  Filter || Carrier Power Filter  OffsetFreq  Integ BW dBc  dBm  dBc  dBm  Filter
; :‘E gg? ggm; 3 gjg m:Z 8H S5000MHz  3840MHz 5012 3809 5323 4120 ON 1 21426dBm/ 18.00MHz  OFF 2000MHz - 1800MHz 5007  -2864 5131 -2989  OFF
m iz 10,00 WH 3840WHz 5246 4042 5532 4329 ON . - . P
5 a0/ 3340Me ON iz iz 4000MHz  18600MHz 6224 4081 6283 -4121  OFF
4 10872dBm/f 3840MHz  ON
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(772 BEREX

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Application Circuit: 540 MHz

Schematic Diagram BOM Marks
C1 0603 56pF Samsung
C2 0603 56pF Samsung
C3 0603 22pF Samsung
Vzci Cc4 0603 1000pF Samsung
b |—Jr c5 C5 0603 1uF Samsung
b ca C7 | 0603 N/C -
{Hc3 C8 0603 N/C -
R3 R2 c9 | 0603 33pF | Samsung
R1 R4 C10 | 0603 30pF | Samsung
cs 1— co i—] C11 | 0603 12pF Samsung
pPYNgRRRRRRRRE; =1 C12 | 0603 N/C -
C13 | 0603 10pF Samsung
vt O c16 | 0603 N/C -
R 13 rg =1 . o T [[ca7 | o603 12pF | Samsung
c'1 % 1 Y ‘ |—|:J ji % M c2 L1 1008 56nH Coilcraft
1 P o 4 L T 12 | 0603 8.2nH | Taiyo Yuden
2 cio nnnnnn en e 3 | 0603 | 3.9nH | Taiyo Yuden
R1 0603 510 Samsung
R2 0603 910 Samsung
R3 0603 0Q Samsung
R4 0603 0Q Samsung
Ul 4x4 BT33L BEREX
PCB Diagram Notice

® o @ ® Below information is subject to change
® - Q’ A -
® ) ® as conditions of the substrate.
vo3.2 3@
ofm
. ®e "
0000000 ®0 & K ) 9 ® Reference Object Distance
sesepesesse Ll seee Input pin B 5.5mm
| T E= S giEig g N Input pin C13 2.5mm
e = o T L] L] s
® OQQGQQQ..l’lOQl‘[ LN g@@@oeoDeooeoace oo ‘l Input pin C10 1.3mm
‘.Q‘QQQ‘.L?QQC‘ X)) Q&QL?&O&GGOOQDQ Outputp!n Cl1 1.8mm
Wi 9588 7 8 k3 2 1 { iz 3% 506 7B 910 Output pin L3 3.4mm
BEREX ® . Output pin Cc17 7.0mm
CLEARANCE:D.75mm
QFN 4x4 24L VER.2.0 2015.11.03.MHC  LINE CAL WIDTH:1.31mm
Evaluation Board BT33L_540MH: ® ® .MHEﬂAL%R!t‘ (XXX X X
00000 OOOOO® @0 ¢ PIFPEBDITN® @
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(72 BEREX

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Typical Performance

(Ve & Vgias =+5V, 1;=400mA, T,=25°C)

0 28
5 26
e e e 24 ==
-10 = P —
o o 22 p_,:-:‘:'.""" =z
2, -15 I
-— = 20
o
» 20 w
18
+25C +25C
25 1 — . ..40C 16 — . — -a0C
----- +B5C ————-+BE5C
=20 t 14 T
440 490 540 590 G540 440 490 540 590 540
Freq [MHZz] Freq [MHZz]
0
+25C
35
- — -40C
E——— +25C ,.._J
M‘% ..... +35C - = _a0C - :_-‘;_ —3
10 | 30 | —=m=- +85C A
— w) e
m “‘ br— L=, .’d’
=, -15 & oe ,//
o y = P
o N (-] " '-‘f-
@ 20 X o -
20 /g,, =
-25 A
15 F
-30 7 -5 -3 -1 1 3 5 7 9 11 13
440 480 540 580 640
Freq [MHz] Pin [dBm]
F1=540MHz, F2=541MHz
35 60 55
[ — +250
30 — =1 50 — - — _aC
L= JJ _____ u“"’\'h
25 - - 50 4 +B5C ——S
'E‘ ___.'_,..-_._..F__ 1 F40 _ = ey 5
20 =" ra == . " oo
] L b -30 O | |8 45 - — =
T 7 < E -1 P
o I o o] P el & =
r Pout [ 20 a e —_—
o 10 = E =
i =+ = Gain © 40
5 |- £ 10
L4 = — — —PAE
0 T T T 0 35
i 5 -3-11 3 58 7 91113 15 17 189 21 23 25
Pin [dBm] Po, 2tone [dBm]
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(772 BEREX

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

3GPP WCDMA, TM1+64DPCH, 3GPP LTE. E-TM3.1 20MH=z
+5MHz offset +5MHz offset
PAR=9.78@0.01% Prob. PAR=9.75@01.01% Prob
-40 -40 7
+25C +25C )
—_ . — D —_ = -40C ‘_.‘"
45 T mmeea +85C 7 45 1 —meee +B5C 7
— e —
[X] . [X]
o |~ [==]
= - = 5
o = /6 o —
— L= - —
= o= = =
-55 ﬁ = -55
-B0 -60
12 14 16 13 20 22 24 15 17 19 21 23 25
Po [dBm] Po [dBm]
3GPP WCDMA TM1 +64DPCH 4FA 3GPP LTE E-TM3.1 20MHz
Ref Offset 21.3 dB Ref Offset 20.6 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 18.60 dBm
Log T T T Log
. 49 o i . oo i M‘L 525 ) 502 dBe LD 525 dBe
OH—507 E Em gt gpi e g4l Be 539 H—p398e =4 - BITUBC
nop—dBe i E O P S - dBe 114
100 f \ 214
200 314 | |
300 r 1 414 :ﬁ 4
Lol || i I || H L —W— H ]
R s e = 1 I o] 51 st L - SR
500} - | - B8 | ] - Hl H b H H
Center 540 MHz Span 39.68 MHZ |Center 540 MHz Span 98 MHZ
Res BW 100 kHz #VBW 1 MHz #Sweep 29 ms| |#Res BW 220 kHz VBW 22 kHz Sweep 50.33 m3
Total Carrier Power 20.389 dBm/ 15.36 MHz ACP-IBW Total Carrier Power 21853 dBm/ 18.00 MHz ACP-IBW
] ) Lower Upper Lower Upper
Carrier Power Filter  OffcetFreq  Integ BW dBc dBm dBc dBm  Filer | | Carrier Power Fiter  offsetFraq  IegBW dBc  dBm  dBc  dBm  Filter
; L?; g% ng; g gjg m:z 8m 5000MHz - 3840MHZ 4987 -35.88 5247 3348 ON 1 21853dBm/ 1600MHz  OFF 000MHz  1800MHz 5016 2831 5247 3062 OFF
m = 10.00 MH 3840MHz 5086 -3667 5391 -3991 ON
3 4467 dBm/ 3840MHz  ON iz iz 4000MHz  1800MHz -63.86 4201 -6270 4085 OFF
4 14666dBm/ 3.840MHz  ON
BeRex ewebsite: www.berex.com eemail: sales@berex.com 10
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.7.3


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

(772 BEREX

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Application Circuit: 700 MHz

BeRex

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

Schematic Diagram BOM Marks
C1 0603 56pF Samsung
C2 0603 56pF Samsung
C3 0603 22pF Samsung
Vzci c4 0603 1000pF Samsung
b1 c5 C5 | 0603 1uF Samsung
v ca c7 0603 N/C -
{Hc3 C8 | 0603 2pF Samsung
R3 R2 C9 | 0603 33pF | Samsung
R1 R4 C10 | 0603 22pF Samsung
c8 i—| co i— C11 | 0603 9pF | Samsung
PYRgRRRRRERE] = C12 | 0603 N/C -
C13 | 0603 8pF Samsung
1 u1 O C16 | 0603 9pF | Samsung
R s rg =1 L 3T 17 | oe03 N/C -
c'1 1Y | |—|:J = I c2 L1 | 1008 47nH | Coilcraft
% ]_: ) O l I I L2 0603 6.8nH | Taiyo Yuden
2 o NO0000 cno o cr cte 13 | 0603 | 1.5nH | Taiyo Yuden
R1 0603 51Q Samsung
R2 0603 91Q Samsung
R3 0603 0Q Samsung
R4 0603 0Q Samsung
Ul Ax4 BT33L BEREX
PCB Diagram Notice
I—
o | ;@?%g
. — LSO R
R3 (T ‘0 Below information is subject to change
PP - o“u U 04. ;.il rroutll] @S conditions of the substrate.
o . P‘I
XXX ¢g 0@ o XXX Reference Object Distance
® XXX > C13 o’"""" |iNjee eecvese Input pin L2 5.0mm
h N n .. : - N - = W Input pin C13 2.5mm
KX EEE) .Q‘L"""" POIUEV OIS ED OO Input pin c10 1.0mm
QQ".QQQQL?QQ‘:%C o8 L?&O‘%OOQQQOO Output pin C11 2.5mm
10:.9 8 & 6> 5 4 3 % | 012345678910 Output pin L3 3.3mm
BEREX ® ( Output pin Cl6 8.3mm
LEARANCE:0.75mm
QFN 4x4 24L VER.2.0 2015.11.03.MHC LINE CAL WIDTH:1.31mm
Evaluation Board BT33L_700MHz ® ® QMA EﬂAgRO"Q (XX XXX
\ 0PV POOO® @0 WP EWNISPN® @
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(72 BEREX BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Typical Performance

(Ve & Vgias =+5V, 1;=400mA, T,=25°C)

0 27
+25C
-5 - - — -40C 25
----- +85C
-10 23 —
) o g poosiyooo - e
= . 1 TN A O U S S -
= ———— b -~ B
5 ‘-.-\_ _.f; ﬁ
-20 N W 19
kY s +26C
-25 n 17 4 — - — -40C
————— +85C
-20 15 t
600 650 700 750 800 600 650 700 750 200
Freq [MHz] Freq [MHz]
0
—— 35 25C
-5 — .
‘—-q‘-‘ |
- — oc 27
0 e e J +85C _;fi;'
g . E al
Iy s 25  —
w o 4
-20 - [~ ’.—’
+25C ’;‘ff
20 e
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(772 BEREX

100-1000MHz

BT33L

1.5W ~ 2.0W High Linearity 5V Power Amplifier

3GPPWCDMA, TM1+64DPCH, 3GPPLTE, E-TM3.1 20MH=z
*5MHz offset +*5MHz offset
PAR=9.78@0.01% Prob. PAR=9.75@01.01% Precb
-40 -35
+25C /) +25C
)
—_ = -A0C ’ —_ = _A0C
A 40 4
A5 T e +85C ’,}z ————— +85C /
a ” @ 45
= 5p Jf = /
o ¥ e //:""
- T —1 -50
E E =
-55 S Ll B "
——— -55 =
-60 -60 }
12 14 16 18 20 22 24 15 17 19 21 23 25
Po [dBm] FPo [dBm]
3GPP WCDMA TM1 +64DPCH 4FA 3GPP LTE E-TM3.1 20MHz
Ref Offset 206 dB Ref Offset 206 dB
10 dBldiv Ref 29.30 dBm 10 dBidiv Ref 20.10 dBm
Log T T T Log
[ = g T CEm 5 s 101 ol 222dBm b
8507 E S g B AST  AETE Ec E W —mraamee - : - : B2[5IBT
070 H—dBc b L P Ny dBe 990
10,7 ] \ -19.9
207 299 | ||
ik [ = \ -32.9 '%
07 || j}: H H o —‘//”/M— ._"‘”"'”"'"“"'»\_
-50.7 1 . - o . Avevlay 539 Mz | [ :m
507 - ] — H 1 = H |eeo H H t H
Center 700 MHz Span 39.68 MHz |Center 700 MHz Span 98 MHz
#Res BW 100 kHz #VBW 1 MHz #Sweep 29 ms| (#Res BW 220 kHz VBW 22 kHz Sweep 50.33 ms
Total Carrier Power ~ 20.264 dBm/ 15.36 MHz ACP-1BW Total Carrier Power 22232 dBm/ 18.00MHz ACP-IBW
] Lower Upper Lower Upper
Carrier Power Fiter  OffsetFreq  IntegBW dBc  dBm dBc  dBm  Fiter || Carrier Power Filter  OffsetFreq  ItegBwW dBc  dBm dBc  dBm  Fiter
1 13680dBm/ 3840MHz  ON 5000MHz  3840MHZ 5012 3624 5250 -38T1 ON 1 22232dBmf 1800MHz  OFF 2000MHz - 1800MHz 5006 -27.83 -5098 -2875  OFF
2 14223dBm/ 3B40MHZ ON | | q000MHz  3840MHz -5042 3654 5217 3829 ON | 4216 - ;
5 14300Bm/ 3840ME ON iz 4 4000MHz - 18.00MHz -84390 4216 -6276 4053  OFF
4 14516dBm/ 3.840MHz  ON
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(772 BEREX BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Application Circuit: 900 MHz

Schematic Diagram BOM Marks
C1 0603 47pF Samsung
C2 0603 47pF Samsung
C3 0603 22pF Samsung
Vfi c4 0603 1000pF Samsung
b —n 5 C5 0603 1uF Samsung
b —n ca Cc7 0603 N/C -
[ c3 c8 0603 N/C -
R3 R2 C9 | 0603 33pF | Samsung
R1 R4 C10 | 0603 10pF | Samsung
c8 | co i— C11 | 0603 N/C -
PYREERRRRRRRE; = C12 | 0603 N/C -
C13 | 0603 3.9pF Samsung
1 u1 - C16 | 0603 N/C -
REIN cis '_g I—E—l o IRF—OUT C17 | 0603 8.2pF | Samsung
c'1 % L | |—|:J ji % L c2 L1 | 1008 39nH | Coilcraft
T ] 4 = = I L2 0603 5.6nH | Taiyo Yuden
L2 c1o nnnno e circe L3 0603 1.2nH | Taiyo Yuden
R1 0603 51Q Samsung
R2 0603 91Q Samsung
R3 0603 0Q Samsung
R4 0603 0Q Samsung
Ul 4x4 BT33L BEREX
PCB Diagram Notice

Below information is subject to change

B 2
Ry & : au . S, as conditions of the substrate.
X} = ]
FIN 000, % oo 04|_ . Chw W RFOUT
1 L
° e p ::‘ l__p = Reference Object Distance
000000000&5 9 LR R R X -
sesepeseeee | Lol [mjes seseee | nDUEL - o
: S Input pin C13 2.5mm
| - o l = = o l- - a N | -
o = | nput pin C10 1.3mm
CRCR R R ’OQ‘O‘QQ‘ S "“""‘.t"‘ Output pin L3 3.3mm
000090000?0.%0 ® 8 L?&O&O.QQOGC ] -
L ct Q Output pin c17 5.6mm
N9 37T 6543 21 1234586782310
BEREX e
CLEARANCE:0.75mm
QFN 4x4 24L VER.2.0 2015.11.03.MHC  LINE CAL WIDTH:1.31mm
a Evaluation Board BT33L_900MH: ® @ @ qEﬁ Q (XXX XX X 0
A (A X X XXX XX ] QO&QQTICN%OOTOOUEUQO &
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(72 BEREX BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Typical Performance

(Ve & Vgias =+5V, 1;=400mA, T,=25°C)
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- 15 = e
) b
-20
+25C +25C
16 A
-25 - = -40C - - — -40C
----- +85C ————-+85C
-30 ' 14 !
800 850 900 950 1000 800 850 900 950 1000
Freq [MHz] Freq [MHz]
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aa] |1 & - o o L it T L
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-] o e A0
- 10 i Pout | 20 =
I . © i +25C
5 - —-—'l!3:a|n_.“:I - — _aiC
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Ld=1 | | | ===/~ (11 __1r 1 | |  =—=—=— +85C
0 t t t 0 30 T T
A5 311 3 85 7 9 1113 15 15 17 19 21 7% 25
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(772 BEREX

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

IGPPWCDMA, TM1+64DPCH, 3GPPLTE., E-TM3.1 20MH=z
+5MHz offset +5MHz offset
PAR=9.78@0.01% Prob. PAR=9.75@01.01% Prob
-40 -35
+25C + 250
- - = _anc _ap 4 — - — -40c -
=iy (Epe—— sg5c ——————F%7— || = | -=---- +850C w
— _— -
[X] (] -~
=] oo -45 -
= = P
= = A
o+
— — -50 r
[&] o -
< 55 = 4
-55 L
—r———- =
L= I I, U I I I A I SR -
-ED _F_—F—"'_' - _B0 e |
12 14 16 18 20 22 24 15 17 19 21 23 25
Po [dBm] Po [dBm]
3GPP WCDMA TM1 +64DPCH 4FA 3GPP LTE E-TM3.1 20MHz
Ref Offset21.3 dB Ref Offset 20.7 dB
10 dBidiv___Ref 30.00 dBm 10dBigiv___ Ref 20.30 dBm
Log | | | | Log
no - 57 157 55 53 — 0 221 dBm
Ll s - @B || dBm || dBm | | oBm - - ] em———— -50.1 dBe 520 dBe —a—
00 dBc A n g o " dBe 970
100 / \ 197
200 [ \ 197 L
500 307 J k
L0 H [ ‘{; [l % [ 1 e 7\’/’&-—-”"“7 ,,M\—
5010 o mnemtibp gt herey Y | HH | Jgedl o ey .597M: il [ mw"_ﬂi’f
Bl - — - o | = | H |7 H H tH -
Center 900 MHz Span 39.68 MHZ |Center 900 MHz Span 98 MH3
FiRes BW 100 kHz #VBW 1 MHz #Sweep 29 ms| Res BW 220 kHz VBW 22 kHz Sweep 50.33 mg
Total Carrier Power ~ 21.601 dBm/15.36 MHz ACP-1BW Total Carrier Power ~ 22.051 dBrm/ 18.00 MHz ACP-IBW
! Lower Upper Lower Upper
Carrier Power Filter  OffsetFreq  IntegBW dBc  dBm dBc  dBm  Fiter | | Carrier Power Filter  OffsetFreq  Integ BW dBc  dBm dBc  dBm  Filer
1 15747dBm/ 3840MHz  ON S000MHz  3840MHz 4993 3418 5038 3464 ON 1 22051dBm/ 1800MHz  OFF | [2000MHz  1800MHz 5008 -2803 5198 -2993 OFF
2 15724dBmf 3840MHZ - ON | | q000MHz  2840MHZ 5065 -3490 5160 -3585  ON 4000MHZ  1BOOMHz 6303 4098 -6419 4214 OFF
3 15512dBm/ 3840MHz  ON
4 15325dBm/ 3840MHz  ON
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(77 BEREX BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Typical Performance (Pout vs lcc)
(Vee & Viias =+5V, Icq=400mA, T,=25°C)

200MHz 540MHz
520 : 520 ;
560 +25C 550 +25C
540 |~ T € 540 | T T HE
s20 | 777" 8sc s20 |77 SEEL
= 500 =< 500 &
E ] E /:’
o 480 < o 430 P
= 480 P = 460 . o
P i
p s o
420 ———F—————— =7 420 p=rodmame ee”
400 400 b B
380 280
20 22 24 26 23 30 20 22 24 26 28 30
CW Pout [dBm)] CW Pout [dBm]
700MHz 900MHz
520 : 580 ;
560 +23C “ 560 +25C
540 | == -4C / 540 | T T € -
§20 | T777C SE5S / 520 | TTT7C SEEs ‘f':;
— — f
'E 500 ‘é 500 /‘;
'g' 430 < 'g' 480 /,: <
= 450 < = 480 -
=1 -
440 440 “
[ | _ =~ -~
420 —— _ == 420 ,:f'
400 400 e
380 3gy F====7 F
20 22 24 26 28 30 20 22 24 26 28 30
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BEREX

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

TP WIEW

Package Outline Dimension

BOTTOM VIEW
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EE WARIATION

HIFL

0.195
0180
3385
3585

o203
0.230
4.0

40

0.50 BSC

10053
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REF
CUSTOMS A3

. DIMENSION AND TOLERANCING CONFORM TO ASME Y14.5M-1994,

CONTROLLING DIMENSIONS : MILLIMETER. CONVERTED INCH
DIMENSION ARE NOT NECESSARILY EXACT.

DIMENSION b

APPLIES TO METALLIZED TERMINAL AND IS

MEASURED BETWEEN 0.15 AND D0.30 MM. FROM TERMINAL TIP.

Suggested PCB Land Pattern and PAD Layout
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(72 BEREX BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

Package Marking PCB Mounting
®
seveeseeeen 00
YYWWXX YY = Year, WW = Working Week, eeapeeeeee Ll
XX = Wafer N - = I BN -
= Water No. sessssssssnaen 7 Seevenesesunee
oooooooooL,oocsoo‘&oL?&oc%ooouoo
. E B A 123456781910
o e
BE REX CLEARANCE:D.75mm
QFN 4x4 24L VER.2.0 2015.11.03.MHC ~ LINE CAL WIDTH:1.3tmm
Evaluation Board BT33L_700MHz ® ® OIM £x R&. LX)
90000000000 ©0 ETWIHEVTOTNS @
Tape & Reel
20 1005 #15 +0.1/-00 r— -]
030 £0.05 ’— 40 See Note 1 / I 175 &1
|
& '
o-¢-0-6-o
RO.3 MAX:

5.5 +0.05

|
|
|
/ |

- 80 0.2 P15 MIN L——a —R0.3 Typical

Packaging information:

™~

11 201

433 3q
11
See Note 4

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

BT33L

100-1000MHz 1.5W ~ 2.0W High Linearity 5V Power Amplifier

MSL / ESD Rating

ESD Rating:
Value:
Test:

Standard:

ESD Rating:
Value:
Test:

Standard:

MSL Rating:

Standard:

Class 1C
Passes = 1000V to < 2000 V

Human Body Model (HBM)

JEDEC Standard JS-001-2012

Class C3
Passes >1000V
Charged Device Model (CDM)

JEDEC Standard JESD22-C101F

Level 1 at +260°C convection reflow

JEDEC Standard J-STD-020

2\

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
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