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1.

BLB28 2.14GHz 3.3V Application Note

BEP2210-R1-K-03

BLB28_2.65GHz_V1.1
O

For Shutdown

o 06

OQO (@]
QNBXZO O
O O 00

C1 0603 CAP N/A Samsung
c2

c4 0603 CAP | 100pF Samsung
C5

C3 0603 CAP 1nF Samsung
C6 0603 CAP 1pF | Johanson(HQ
L1 0603 IND 5.6nH | TAIYOTUDE
L2 0603 IND 2.2nH | TAIYOTUDE
R1 0603 RES | 1.5kohm  Samsung
R2 0603 RES Oohm Samsung
R3 0603 RES | 20kohm Samsung
Ul DFN 2X2 BLB28 BEREX

Note:

1. PCB: 16mil thick RO4003

2. Distance between the edge of the shunt cap(C6) and

the input pin of BLB28 5.9mm.

3. Distance between the edge of the series ind(L2) and

the input pin of BLB28 1.1mm.
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1.1 BLB28_2.14GHz 3.3V Test Result

N Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
[GHz] V] [mA] [dB] [dBm]® [ [dBm] [dB] [dB] [dB] 1@
-#17 2.04 3.3 31 23.8 26.4 14.9 -7.3 -11.5 0.73
-#17 2.14 3.3 31 23.4 26.7 15.1 -8.2 -12.5 0.76
-#17 2.24 3.3 31 23.1 26.4 15.0 -8.3 -13.1 0.74
(1) OIP3 was tested @Pout = 0Bm/tone 1MHz offset
(2) Noise Figure data has input trace loss de-embedded.
Tr 1 S11LogM 10.00dB/ 0.00dB Tr 2 541 LogM 10.00dB/ 30.0dB
50 I 2040 GH -7]32 dB 80 I 2040 GH 23181 dB|
40 _ +46-6H £ podf 70 _ +46-6H 6B
10 =3 |2240 GH 8139 dBy 60 =3 |2240 GH 23[13dB
20 50
10 40
0 30
A0 ——g———— 20
-20 10
-30 0
-40 -10
-50 -20
1 Ch1: Center 2.14000 GHz Span_500.000 MHz 2 Ch1: Center 2.14000 GHz Span_500.000 MHz
Tr 3 S44 LogM 10.00dB/ 0.00dB - S14 LogM 10.00dB/ -20.0dB
50 I 2040 GH -1150 dB 30 I 2.04q GH -29189 dB)
40 G =t 8t 20 THGH =2814db]
0 > 2240 GH -13[10 dB 10 =B |224d GH -20[72 dB
20 0
10 -10
0 -20
-10 ] -30
-20 - 40
-30 -50
-40 -60
-50 -70
3 Ch1: Center 2.14000 GHz Span_500.000 MHz 4 >Ch1: Center 2.14000 GHz Span 500.000 MHz
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BeRex BLB28 Application Note

1.1.1 2.14GHz 3.3V LTE 20MHz_ ACLR Test Result
Out Power : 3.5dBm

3GPP LTE, FDD E-TM3.1, PAR 9.75 at 0.01% Prob : 2.14GHz -50dBc

Ref Offset 20.75 dB

10 dBlidiv Ref 8.00 dBm
Log T

-0 35 dBm
o -50.1 dBc 500 dBc
-b4 Z|dBC -BA[rdBC

220

-320

-42.0

520 H .

520 - J -L -

720 H -+ - .
RME A% G
i ] (SPRT T—— T - HH - P P S

Center 2.14 GHz Span 98 MHz
Res BW 100 kHz VBW 10 kHz Sweep 243.3ms
Total Carrier Power 3.518 dBm/ 18.00 MHz ACP-IBW
] Lower Upper
Carrier Power Filter  OffsetFreq  Integ BW dBc dBm dBc dBm  Filter

1 3518 dBm/ 18.00 MHz OFF 20.00 MHz 18.00MHz 5012 4661 -50.05 4653 OFF
40.00 MHz 18.00MHz 6417 6065 6395 6044 OFF
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2. BLB28_2.65GHz 3.3V Application Note

BLB28

BEP2210-R1-K-03

OQO (@]
QNBXZO O
O O 00

BLB28_2.65GHz_V1.1
O

For Shutdown

o 06

Application Note

C1 0603 CAP N/A Samsung
c2

c4 0603 CAP | 100pF Samsung
C5

C3 0603 CAP 1nF Samsung
C6 0603 CAP 1pF | Johanson(HQ
L1 0603 IND 2.7nH | TAIYOTUDE
L2 0603 IND 1.5nH | TAIYOTUDE
R1 0603 RES | 1.5kohm  Samsung
R2 0603 RES Oohm Samsung
R3 0603 RES | 20kohm Samsung
Ul DFN 2X2 BLB28 BEREX

Note:

2. PCB: 16mil thick RO4003

2. Distance between the edge of the shunt cap(C6) and

3. Distance between the edge of the series ind(L2) and

the input pin of BLB28 4.0mm.

the input pin of BLB28 1.0mm.
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BeRex BLB28 Application Note

1.2 BLB28_2.65GHz 3.3V Test Result

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[GHZz] [V] [mA] [dB] [dBm]® [ [dBm] [dB] [dB] [dB] 1@
-#17 2.55 3.3 29 229 26.2 14.3 -7.8 -14.6 0.71
-#17 2.65 3.3 29 22.9 26.5 14.3 -9.3 -15.4 0.7
-#17 2.75 3.3 29 22.7 26.7 14.7 -10.4 -15.3 0.69
(3) OIP3 was tested @Pout = 0Bm/tone 1MHz offset
(4) Noise Figure data has input trace loss de-embedded.
Tr 1 S11LogM 10 00dB/ 000dB Tr 2 S41LogM 10 00dB/ 000dB
50 1 [255d GH 7[78 dB 50 i [255d GH 228 dB
40 650-GH =55 B 40 650-GH 5db
10 2.750 GH 1085 dB 10 2.750 GH 2255 dB
20 20
10 10
0 0
10 ——F——— 10
20 20
30 30
-40 -40
50 -50
1 Ch1: Center 2.65000 GHz Span 500.000 MHz 2 Ch1: Center 2.65000 GHz Span 500.000 MHz
Tr 3 544 LogM 10.00dB/ 0.00dB Bl 514 LogM 10.00dB/ 0.00dB
50 i- [2550 GH 1453 dB 50 i- [2550 GH 2812 dB|
40 6566 5858 40 8566 =28 4B
20 2.750 GH -1553 dB 10 2.750 GH -28[72 dB
20 20
10 10
0 0
-10 - -10
S E— |
20 20
30 30
-40 -40
50 50
3 Ch1: Center 2.65000 GHz Span 500.000 MHz 4 >Ch1: Center 2.65000 GHz Span 500.000 MHz
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Out Power : 2.8 dBm

121 2.65GHz 3.3V 5GNR_ ACLR Test Result

5GNR_1FA_TM 3p1_100% : 2.65GHz -50dBc

Ref Offset 21.31 dB
10 dBidiv Ref 8.00 dBm
Log |
=10 2.90Bm
h -50.] dBe -50.2 dBc
: BT §BC ST dBT
220
320
-42.0
-52.0
620
720 W W Averag
0 ru_l\mllu..l__.__p (hpa TR
Center 2.65 GHz Span 498.3 MHz
fRes BW 300 kHz VBW 30 kHz Sweep 137.5ms
Total Carrier Power 2852 dBrn/ 98.28 MHz ACP-IBW
] Lower Upper
Carrier Power Filter  oOffset Freg Integ B dBc dBm  dBc  dBm  Filter
1 2852 dBm/ 98 28MHz OFF 100.0 MHz 9828 MHz  -5012 4727 5017 4732 OFF
2000 MHz 98 28MHz 5777 -5401 5715 5429 OFF
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2. BLB28_ 3.6GHz 3.3V Application Note

BEP2210-R1-K-03
O Q D o]
N8 o

© o
@neze © O
0 0

BLB28_3.6GHz_V1.1

(o]
For Shutdown

O
R1 R2 S c3 Vy
C1 CH.
- T (T s
o—j| 3>t —o
RF In C4

Ref. | Description/
Des. | Part Number

Values Vendor

C1 0603 CAP

N/A Samsung

Cc2
Cc4 0603 CAP
C5

100pF Samsung

C3 0603 CAP

1nF Samsung

C6 0603 CAP

0.5pF | Johanson(HQ

L1 0603 IND

2.7nH | TAIYOTUDE

R1 0603 RES

1.5kohm Samsung

R2 0603 RES

Oohm Samsung

R3 0603 RES

20kohm Samsung

Ul DFN 2X2

BLB28 BEREX

Note:
1. PCB: 16mil thick RO4003
2. Distance between the edge of the shunt cap(C6) and
the input pin of BLB28 5.5mm.
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Drawing
Number Rev.
Date Drawn By
FILE NAME SHEET

BeRex MMIC Innovator
9

F-RD-23021




BeRex BLB28 Application Note

2.1 BLB28_ 3.6GHz 3.3V Test Result

N Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
[GHz] A% [mA] [dB] [dBm]® [ [dBm] [dB] [dB] [dB]@
-#10 35 3.3 31 204 26.9 14.6 -8.2 -12.5 0.69
-#10 3.6 3.3 31 20.2 26.7 14.7 -8.1 -11.9 0.73
-#10 3.7 3.3 31 19.9 26.7 14.8 -7.8 -11.6 0.7
(1) OIP3 was tested @Pout = 0Bm/tone 1MHz offset
(2) Noise Figure data has input trace loss de-embedded.
Tr 1 511 LogM 10.00dB/ 0.00dB Tr 2 541 LogM 10.00dB/ 0.00dB
50 | i [350d GH 815 dB 50 - [3500 GH 20p3dB
40 —— 360G S H7 R 40 ——3 606G Grcageic
30 - 3.700 GH -7176 dB 30 3.704 GH 1992 dB
20 20
10 10
0 0
-10 10
20 20
30 30
-40 -40
50 50
1 Ch1: Center 3.60000 GHz Span 500.000 MHz 2 Ch1: Center 3.60000 GHz Span 500.000 MHz
Tr 3 544 LogM 10.00dB/ 0.00dB Bl 514 LogM 10.00dB/ 0.00dB
50 - 3.500 GH -1247 dB 50 1: 3.500 GH -29[16 dB
40 —— 5606+ =HH54dB 40 ——3666aH =264
0 - [370q GH -11b4 dB 20 =3 [370d GH -20p5dB
20 20
10 10
0 0
10 - 10
20 20
-30 30
-40 -40
-50 50
3 Ch1: Center 3.60000 GHz Span 500.000 MHz 4 >Ch1: Center 3.60000 GHz Span_500.000 MHz

]
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2.1.1 3.6GHz 3.3V 5GNR_ ACLR Test Result
Out Power : 3.3dBm

5GNR_1FA_TM 3p1_100% : 3.6GHz -50dBc

Ref Offset 21.33 dB

10 dBidiv Ref 8.00 dBm

Log T

- 33 dBm

n -504 dBc -50.1 dBc

: 568 dBC 587 0BT
220
-32.0
-421
520
B2
720 M W EvErE
PP 1Y YT L RS
2.0
Center 3.6 GHz Span 498.3 MHz
Res BW 300 kHz VBW 30 kHz Sweep 137.5ms
Total Carrier Power 3294 dBm/f 98.28 MHz ACP-IBW
) Lower Upper
Carrier Power Filter  Offset Freq Integ BWY dBc dBm  dBc  dBm  Filter
1 3294 dBm/f 98328 MHz OFF 100.0 MHz 9328MHz 5040 AT 5006 48TV OFF

2000 WHz 9828MHz -56.79 5350 5823 5494 OFF
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3. BLB28_ 4.9GHz 3.3V Application Note

BEP2210-R1-K-03
(0] ©O O P

o
000

QNB o o

BLE28_4.9GHz V1.1
o

N
-
[=]

For Shutdown

o 08

oMo

O
R1 R2 S C3 Vq
C1 Cc2
- T (T s
O B : 7 }_o

Ref. | Description/

Des. | Part Number Values Vendor
C1 0603 CAP N/A Samsung
C2
C4 0603 CAP | 100pF Samsung
C5
C3 0603 CAP 1nF Samsung
C6 0603 CAP 0.5pF | Johanson(HQ
c7 0603 CAP | 0.3pF Samsung
L1 0603 IND 2.7nH | TAIYOTUDE
R1 0603 RES | 1.5kohm  Samsung
R2 0603 RES | 0Oohm Samsung
R3 0603 RES | 20kohm Samsung
Ul DFN 2X2 BLB28 BEREX

Note:
1. PCB: 16mil thick RO4003
2. Distance between the edge of the shunt cap(C6) and
the input pin of BLB28 1.5mm.
3. Distance between the edge of the shunt cap(C7) and
the output pin of BLB28 4.5mm.

TITLE

BLB28 Evaluation Board

4.9GHz
Drawing
Number Rev.
Date Drawn By
FILE NAME SHEET
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3.1 BLB28_4.9GHz 3.3V Test Result

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[GHZz] [V] [mA] [dB] [dBm]® [ [dBm] [dB] [dB] [dB] 1@
-#10 4.8 3.3 30 19.1 255 14.0 -7.2 -13.8 0.85
-#10 4.9 3.3 30 19.1 25.6 14.1 -7.6 -14.8 0.82
-#10 5.0 3.3 30 19.1 25.6 14.2 -7.9 -14.9 0.86
(5) OIP3 was tested @Pout = 0Bm/tone 1MHz offset
(6) Noise Figure data has input trace loss de-embedded.
Tr 1 S11LogM 10 00dB/ 000dB Tr 2 S41LogM 10 00dB/ 000dB
50 1 [480d GH 7p0 dB 50 1- [asod GgH 19012 dB
40 4560-GH =755 B 40 4500-GH 1507 dB
10 5000 ‘GH 780 dB 10 5000 GH 1910 dB
20 20
10 10
0 0
10 — 10
20 20
30 30
-40 -40
50 -50
1 Ch1: Center 4.90000 GHz Span 500.000 MHz 2 Ch1: Center 4.90000 GHz Span 500.000 MHz
Tr 3 544 LogM 10.00dB/ 0.00dB Bl 514 LogM 10.00dB/ 0.00dB
50 i- [4800 GH -13[78 dB| 50 i- [4800 GH 272 dB|
40 4+866-6H “H5+dB 40 4-§66-GH - B
20 5000 GH -1492 dB 10 5000 GH 2764 dB
20 20
10 10
0 0
10 F——F— 10
20 20
30 30
-40 -40
50 50
3 Ch1: Center 4.90000 GHz Span 500.000 MHz 4 >Ch1: Center 4.90000 GHz Span 500.000 MHz

]
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3.1.1 4.9GHz 3.3V 5GNR_ ACLR Test Result
Out Power : 2.6 dBm
5GNR_1FA_TM 3pl_100% : 4.9GHz -50dBc
Ref Offset 21.83 dB
10 dBidiv Ref 8.00 dBm
Log T
-0 26 dBm
h -50.3 dBc -50.2 dBc
574 dBe 5T dBe
220
320
-42.0
520
E2.0
720 W M v
_EQD_,..A_AL.L.L.._._,_.._.;..._._.._- . T I PP
Center 4.9 GHz Span 498.3 MHz
Res BW 300 kHz VBW 30 kHz Sweep 137.5ms
Total Carrier Power 2616 dBrri 98 28 MHZ ACP-IBW
] Lower Upper
Carrier Power Filter Cffset Freq Integ BVY dBc dBm  dBc  dBm  Filter
1 2616 dBm/S 9828 MHz OFF 100.0 MHz 9828 MHz 5028 4767 5015 4754 OFF
2000 MHz 9828 MHz 5743 5482 5775 5513 OFF
]
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4. BLB28 5.8GHz 3.3V Application Note

o OR(Q(J:D:Q 16nfts REVidf0.889ClearPhice®470 O

0
R1 R2 C3 \'A
= 2T I 4 B
o—j| 5 o
RF In C4 l il [ Vi RF Out
Ice [ %Rs IU

Ref. | Description/

Des. | Part Number Values Vendor
C1 0603 CAP N/A Samsung
C2
C4 0603 CAP | 100pF Samsung
C5
C3 0603 CAP 1nF Samsung
C6 0603 CAP 0.5pF | Johanson(HQ
c7 0603 CAP | 0.3pF Samsung
L1 0603 IND 2.7nH | TAIYOTUDE
R1 0603 RES | 1.5kohm  Samsung
R2 0603 RES | 0Oohm Samsung
R3 0603 RES | 20kohm Samsung
Ul DFN 2X2 BLB28 BEREX

Note:

1. PCB: 16mil thick RO4003

2. Distance between the edge of the shunt cap(C6) and
the input pin of BLB28 0.8mm.

3. Distance between the edge of the shunt cap(C7) and

the output pin of BLB28 3.0mm.

TITLE

BLB28 Evaluation Board

5.8GHz
Drawing
Number Rev.
Date Drawn By
FILE NAME SHEET
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5-1 BLB28_ 5.8GHz 3.3V Test Result

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[GHz] V] mA] | [dB] | [dBm]® | [dBm] | [dB] [dB] | [dB]®
-#10 5.7 3.3 30 19.0 241 12.8 9.1 -8.9 1.02
-#10 5.8 3.3 30 18.9 24.0 12.8 9.4 -8.5 1.02
-#10 5.9 3.3 30 18.9 231 12.2 -9.4 -7.9 1.02
(3) OIP3 was tested @Pout = 0Bm/tone 1MHz offset
(4) Noise Figure data has input trace loss de-embedded.
Bl S11 LogM 10.00dB/ 0.00dB Tr 2 S41LogM 10.00dB/ 0.00dB
50 1 5700 GH -912dB 50 1 5700 GH 1900 dB
40 : 5:86G-GH =537 dB 40 5:60G-GH T8Hp3db
30 5.900 GH -5.44 dB 30 5.900 GH 1866 dB
20 20
10 10
0 0
-10 10
20 -20
30 -30
40 40
50 -50
1 >Ch1: Center 5.80000 GHz Span 500.000 MHz 2 Ch1: Center 5.80000 GHz Span 500.000 MHz
Tr 3 S44 LogM 10.00dB/ 0.00dB Tr 4 S14 LogM 10.00dB/ 0.00dB
50 1: 5700 GH -854 dB 50 1 5.700 GH -2741dB
40 S866GH =8B 40 So6tGH = b
30 5900 GH -7.60dB 30 56800 GH -26.94 dB
20 20
10 10
0 0
-10 10
20 -20
30 -30
-40 -40
-50 -50
3 Ch1: Center 5.80000 GHz Span 500.000 MHz 4 Ch1: Center 5.80000 GHz Span 500.000 MHz

]
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5GNR_1FA_TM 3p1_100% : 5.8GHz -50dBc

411 5.8GHz 3.3V 5GNR_ACLR Test Result
Out Power : 1.4 dBm

Ref Offset 22.18 dB
10 dBidiv Ref 8.00 dBm
Log [
=0 T4 dBm
a0 -50.3 dBc -50.1 dBe
559 dBc -56.F tBc
220
320
420
520
620
720 M "-v%
Average
20 x
Center 5.8 GHz Span 498.3 MHz
Res BW 300 kHz VBW 30 kHz Sweep 137.5ms
Total Carrier Power 1414 dBrnf 98.28 MHz ACP-IBW
] Lower Upper
Carrier Power Filter  Offset Freq Integ Bwy dBe dBm  dBc  dBm  Filter
1 1414 dEm/f 9828 MHz OFF 100.0 MHz 9828 MHz 5026 4884 5011 4870  OFF
200.0 MHz 9828 MHz 5592 5451 5673 5531 OFF

BeRex

MMIC Innovator
17

F-RD-23021




