LPA Concepts

PRELIMINARY

PLUG IN AMPLIFIER MODULES

P1450

LPA-PIM3D-050D0-2655M-2535M-F0-02

FEATURES

¢ BAND 7 (DL 2620-2690MHz ; UL 2500-2570MHz) MODULE
+ DIRECT INTERFACE TO INPUT/OUTPUT PCBs
¢ 90dB Tx OUTPUT- Rx INPUT ISOLATION

Tx:

+ DOHERTY CONFIGURATION, 50W PEAK POWER
4 26dB GAIN; 500HMS INPUT / OUTPUT

4 28V/0.75A AT 6W OUTPUT

+ FORWARD OBSERVATION PATH

+ REVERSE POWER DETECTION

Rx:

4 20-43dB ADJUSTABLE GAIN

+ NF=2dB at 43dB GAIN

4 IN BAND IIP3=-4 dBm (43dB GAIN)
+ OUT OF BAND IIP3=+20dBm (LNA)
¢ 5.5V/0.38A

PACKAGE : PIM3D-FDD-PCB

APPLICATIONS

¢ DAS RF HEADS
¢ RRH AMPLIFIERS
4 MIMO RADIO HEADS

Block diagram:

PIM3D-FDD
Tx in > — C Tx Out
WV

Obs out

4 <
detect rev . I‘ s

shield
X

Rx out Z % Rx In

Specifications and information are subject to change without notice
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LPA Concepts

PRELIMINARY

Transmit electrical characteristics : Supply=28V; 2620MHz-2690MHz;

-20°C to +75°C (1,2)

Ref parameter conditions note | min | typ | max units
1 | Bandwidth 2620 2690 MHz
2 | Gain Tx with Tx on 2655MHz ; 50°C; Tx -Rx ctrl >3V 3 26.0 dB
3 | Gain flatness 2620-2690MHz 3 0.7 1.2 dBpp
4 | Gain vs temperature 2655MHz 3 -2 +2 dB
5 | Instantaneous bandwidth | 3 Carriers LTE20M 4 60 70 MHz
6 | Inputreturn loss 50 ohms -20 -16 dB
7 | Output return loss 50 ohms -20 -16 dB
8 | Fwd Observation path Tx out to Obs out -40 dB
9 | Fwd Obs accuracy flatness 2620-2690MHz 0.5 dB
10 | Peak envelope power 10 tones peaked phases at -27dBc 50 55 W
11 | Peak power at2dB PAR | 1LTE10 MHz 47 475 dBm

compression
12 | Adjacent channel power 5W/10MHz LTE signal
ratio ACLR1 -35 dBc
ACLR2 -45 dBc
13 | Forward Intermodulation | 2 x 2.5W/10MHz LTE signals -34 dBc
14 | Reverse intermodulation 10W 10MHz forward, 100mW -70 dBc
10MHz reverse
15 | Out of band spurious 1-2490MHz -34 dBm/MHz
with one 5W/10MHz 2500-2570MHz -34
signal 2700-3800MHz -34
16 | Out of band spurious 2555MHz 0 dBm/MHz
with 2.5W/10MHz
2625MHz and
2.5W/10MHz 2685MHz
17 | Output noise 2500-2570MHz -73 dBm/MHz
18 | 2d harmonic rejection 1 tone 10W output -60 dBc
19 | Current consumption Tx 28V ; Idle; 021 | 0.23 A
20 | Current consumption Tx 28V; Tx enable >3V 0.01 | 0.02 A
with Tx off
21 | Current consumption 28V ; Tx enable >3V; LTE TM1.1. 0.8 1.0 A
10MHz ; Pout=6.0Wavg
22 | Switching time off-on Tx enable from 0V to 3V 3 4 us
23 | Switching time on off Tx enable from 3V to OV 2 3 us

Unless otherwise specified
Housing temperature
Small signal

P~

ACLR1 dissymmetry 3dB max

Specifications and information are subject to change without notice

Page 2/11

SPSD18013A2 04-19
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PRELIMINARY

Receive electrical characteristics : 50 ohms; Supply=5.5V; 2500MHz-2570MHz;

-20°C to +75°C (1,2)

Ref parameter conditions note | min typ max units
1 Bandwidth 2500 2570 MHz
2 | Max Gain Rx 2535MHz ; 50°C 415 43.0 445 dB
3 | Gain flatness 2500-2570MHz ; 5 2.0 3.0 dBpp
20dB<Rx Gain<42dB
4 Gain vs temperature 2535MHz -2 +2 dB
5 Input return loss 50 ohms -16 -14 dB
6 Output return loss 50 ohms -18 -16 dB
7 Noise figure gain=43dB (ALCRX=0.3V) 1.8 2.2 dB
8 | Noise figure gain=20dB (ALCRX=2.5V) 5.0 6.0 dB
9 Inband IIP3 gain=43dB (ALCRX=0.3V) 6 -4 -2 dBm
10 | Inband IIP3 gain=20dB (ALCRX=2.5V) 8 10 dBm
11 | ALCRx for Minimum gain 8 3.5 )\
12 | ALC ramp up time ALCRX from 0.3V to 2.5V 7 TBD I
13 | Current consumption Supply 5.5V 0.34 0.38 0.42 A
5. Adjustment through analog control 0.3V-2.5V
6. 2 tones input power -35dBm each
7. 0to 90% level variation
8. gain variation reversal around this point
Tx Rx isolation characteristics : 50 ohms
Ref parameter conditions note | min typ max units
1 Tx out to Rxin T100 2500-2570MHz at 5W LTE10MHz 1 -65 dB
Fixture output and max Rx gain
2 | TxouttoRxin 2500-2570MHz at 5W LTE10MHz 2 -90 dB
AH2 Fixture output and max Rx gain
1. This measurement is characteristic of the fixture isolation.
2. The AH2 fixture is a high isolation fixture enabling the measurement of the module intrinsic isolation
Maximum ratings
Ref parameter conditions note | min | nom | max | units
1 Operating temperature Flange temperature -40°C +90 °C
Transmit max ratings
2 Supply voltage oV 32 v
3 Input peak power +23 dBm
4 Input average power +18 dBm
5 Output VSWR At 6W ouput power 0 -
Receive max ratings
5 Supply voltage 3.0 8.0 V
6 Max input average power +15 dBm

Specifications and information are subject to change without notice
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LPA Concepts PRELIMINARY
Monitoring & Control
Ref Parameter Designation Conditions Remarks
1 Temperature TEMP -40°C to +100°C I>C bus
2 Reverse power Rev detect Rms 31mV/dB 1W reverse = 0.83V
3 Receive ALC ALCRX 0.3V103.3V/43dBto 0dB | <10mA
4 Tx enable Tx enable 0V to 3V <4us switching time
5 Tx disable Tx enable 3Vio OV <2ps switching time
6 Amplifier identity Id [>C bus

PCB Connections

INPUT PCB (1.6mm +/- 0.2mm Multilayer)

OUTPUT PCB (0.8mm +/-0.1mm Double sided)

Bottom surface of module to input PCB surface :1.6+/-

Bottom surface of module to output PCB surface: 0.8 +/-

0.2mm 0.1mm

Landing pad 1 : RF Gnd (¥) Landing pad 15: +28V in (***) (alternative to land pad 3)
Landing pad 2 : Tx input (¥) Landing pad 16 : RF Gnd (***)

Landing pad 3: +28Vin (*) (alternative to land pad 15) Landing pad 17 : Tx output (***)

Landing pad 4 : SCL (**) Landing pad 18 : RF Gnd (***)

Landing pad 5 : SDA (**) Landing pad 19 : Rx input (***)

Landing pad 6: Gnd (**)

Landing pad 7 : Tx enable(**) (internally connected to 9)

Landing pad 8 : Rev detect (**)

Landing pad 9 : Tx enable (**) (internally connected to 7)

Landing pad 10: RF Gnd (*)

Landing pad 11 : fwd observation path (*)

Landing pad 12 : +5.5V in (*)

Landing pad 13 : Rx Out (*)

Landing pad 14 : ALCRX (*)

(*) Harwin S70-220101045R contact pads on input PCB ;
4A max per contact
(**) for Molex 78732-6021; 1A max per contact

(***) Harwin S70-125161545R contact pads on output PCB ;
4A max per contact

Specifications and information are subject to change without notice
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LPA Concepts PRELIMINARY

Mechanical
Ref Characteristic Description Remarks
1 Housing size 77.5mm x 65mm x 13.0mm
2 Mounting 6 M3 screws
3 Base material Aluminum 6082
4 Base finish Silver
5 Housing cover finish Electroless nickel

PIM3D - FDD - PCB output package outline:

13.0 77.5

IV—\I
[T
6

65.0

IV—\I
[UU]
lopal |

w3.1
3.1

Specifications and information are subject to change without notice
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LPA Concepts PRELIMINARY

PIM3D landing pads on 1.6 (63mils) thick board at input and 0.8mm (32 mils) thick
board at output.

2.0x1.0 2.5x1.6

8 pl.(*) 5 pl.( MDJ
1 |
g— 15
2 S ; ﬁ g3 16
3 zl @ - gT B 17
& R
1.5x0.7 -
6 pl.
details __——W» pitch 1.0
below 7
10
11
76.1 J
2 °
14 g 2 %k 19
/\
ref PIM3D-02 PCB CONTACT POSITIONS

(*) Harwin S70-220101045R
(***) Harwin S70-125161545R

Molex 78732-6021 detail of landing pads:

bl ]

1.

——

— .

) Details of

© landing pads
for Molex (**)

O oo
40’{
-

Note: landing pads for 78732-6021 are gold plated

Specifications and information are subject to change without notice
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LPA Concepts

Part numbering:

PRELIMINARY

LPA-PIM3D-050D0-2655M-2535M-F0-02

Housing—T

4

A

4

A

4

A A

Peak power (W)

Class of operation

AA Class A

AB Class AB

DO | Doherty

DL Tx center frequency (FDD)

Low end of band (TDD)

UL Rx center frequency (FDD)

High end of band (TDD)
Specific functionnalities

TO | TDD

FO | FDD

Other options

00 SMA OQutput straight
01 PSMP OQutput

02 Direct connection

to board

Support documents:

Ref Document type Document number | Title Date

1 Application Note APNT17001A PIM3 Module product line 04/2018

2 Application Note APNT18002B Using PIM3D modules 05/2018
Related products:

Ref Part number Description Product code
1 TF-PIM3D-50W-FDD-PCB Test fixture PIM3D PCB output T100

2 consult factory High isolation housing AH2

3 LPA-AH3-04D0O-2655M-2535M-F0-00 | RF input Band 7 radio head P1560

4 Radio Demo kit Digital input MIMO 2x2 radio head

Specifications and information are subject to change without notice
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PRELIMINARY

TRANSMIT TYPICAL PERFORMANCE

h C Network
1 Active ChTrace2Response 3 Stimulus alysis 5 Inste State Resize T Active Ch/Trace 2 Response_3 Simulus_8 Mik/Analyss_5 Instr Sate Resize
Tr1 S11 Log Mag 10-00dB/ Ref 0.000d8 [F2] Tr1 SIT Log Mag 10.00d8/ Ref 0,000d8 (F2]
PO 521 193 vad 1.000ds/ Rer 26.00db [r2 o/ Auto Scale MR 521 L0g Mag 1.000d8/ Ref -40.00ds (<2 b/u] Auto Scale
3 S31 pod Phase 10.00°/ Ref 160.0° [F2 D/M Del] e
31.00 1 2.5500000 Gz 140.609 dB
1 2.6200000 GHz [26.082 dB Auto Scale All 2 218550000 GHz -40.486 dB Auto Scale Al
2 206550000 GHz 25.718 dB >3 217600000 GHz -40.485 do
>3 216300000 Gnz 23.266 de S—
56766 Divisons. 0 Divisons.
10 =
Scale/ov 37.00 Scale/Div
20.00 1.0000 dB/dv 1.0000 8/dv
Reference Positon
38.00 [ son |
-39.00
-40.00
Electrcal Delay 4
Phase Offset -41.00 1 E
0.0000 °
_—
Retum -42.00
-—Wy

TX GAIN VS FREQUENCY

FBW 70 kiz

Meas

OBSERVATION PATH RELATIVE TO TX OUTPUT

S671C Netiork
T Active Ch/Trace 2 Response 3 Stimulus 4 Mio/Analysis 5 Inst State Resie
s11 Log Mag 10.00d8/ Ref 0.000dB [F2
PR S11 Log vag 10,000/ Ref 9520998 [E2Tomm Display
50.00
T 2.6200000 Gnz 123.976 d8
2 216350000 Giz 23.044 dB
>3 216300000 Gz -21.717 do
20.00
30.00
. Display
000 | b |
Data > Mem
10.00
Data Math |
oFF
0.000p, ] Data Hold
[ o L
-10.00 Equation Editor...
h
-20.00 Z OFF
T & Edit Title Label
-30.00
Title Label
oFF
-40.00 Graticule Label
on

2018-11-16 17:33

TX OUPUT MATCH

1.2

0.8

0.6

Current (A)

0.4

0.2

0 1 2 3 4 5 6 7 8

Current consumption vs output power
LTE 10MHz signal

Spectrum Analyzer 1
Shepioa Lo
KEYSIGHT |Input RF Input Z: 50 Q #Atten: 14 dB PNO: Fast g Type: Log-Power Ref Level
(Coupling: AC Corrections: Off Gate: [Trig: Free Run Y Scale
[Ext Gain: -52.20 dB|Freq Ref: Ext (S) IF Gain: Low 37.00 dBm
jon: Ao 59 Track O
2 2 Scale/Div Attenuation
1 Spectnm o Mkr2 2.655 0 GHz| 19 a5
[ScaleDivi0dE Ref Level 37.00 dBm 238 dBml | Signal Path
270 Lin
I Y Axis Unit
o I dBm v
7.00 Ref Level Offset
0.00dB
300 o )

on
430 of

[ Number of Divisions
230 10 v

Center 2.65500 GHz ideo BW 300 kHz

[#Res BW 300 kHz

2 A @ 4

‘Span 100.0 MHz|
Sweep 1.00 ms (1001 ps)

RS YRR

10 tones 1MHz apart 2655MHz 5Wave 28V/0.66A

Spectrum Analyzer 1 B
ora SA + Amplitude v |-
KEYSIGHT input RF inpUZ 500 [fAfen: 148 PNO: Fast Avg Type: Log Power [ e
Couplng: AC _(Correctons: Off Gate: Tig: Free Run ¥ scale
G Extcain: -52.20 dBFreq Ret: Ext (5) IF Gain: Low 37.00dBm
Aign: Auto g Track: Off 3
Scale/Div Attenuation
1 Spectum v| Mkr2 2.655 0 GHz|| 1045
[Scatoiv f0d8 Rof Lovel 37.00 dBm 0.22 dBm| SignalPath
Display Scale
Log
o Lin
¥ Axis Unit
o dBm v
7 Ref Level Offset
¢ 000d8
300
on
20 | ot

Number of Divisions.
v

Center 2.65500 GHz Video BW 300 kHz

[#Res BW 300 kHz

CIRNEIC RN Y

Span 100.0 MHz]
Sweep 1.00 ms (1001 pts)

K

10 tones 1MHz apart 2655MHz 6Wave 28V/0.75A
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PRELIMINARY

TRANSMIT TYPICAL PERFORMANCE (continued)

Spectrum Analyzer 1
ACP

v+ Meas Setup v || -
KEYSIGHT |Input RF finput Z: 50 0 Atten: 14 dB Tnig: Free Run  |Center Freq: 2.655000000 Gtz Radio 51d
Couplng AC__|Cortectons: Off  PNO: Bost Wide  Gate: Of wglHold =10/10 K oo Settings
G Ext Gain: -52.20 dB|Freq Ret: Ext(5) IF Gain: Low |Radio Std: LTE, BTS, 10M
i Auto ot Coectan. o Enatie Nan-s eas
on Reference

 cron E o
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B R  — }—1‘ S Acvanced

T T I

2 3 Global

3

i
Center 2.655 GHz #Video BW 1.0000 MHZ* ‘Span 50 MHz|
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2etcs ]

Total Car Pwr | 37.091 dBm/9.015 MHz

Total PSD =

Lower Upper
ACP. Ref Carrier Ref Carrier

P
IniegBW | dBc | dBm dBm | Car# dBc | dBm
9.015 MHz | -38.85 37.09| 1 -38.57 -1.479)
9.015MHz 49.06 -11.97 | 37.09| 1 -4860 -11.50

dBm | Car# | Fiter
1| OFF
3 1| OFF

ISR

w9~ 7 nrEe,

ACLR: 1LTE 10MHz, 2655MHz, 5W, 28V/0.72A

"+ Q‘ MeasSetup v -

Spectrum Analyzer 1
ACP

KEYSIGHT input RF fInput Z 50 O Atten: 14 dB Tng: Free Run_ |Center Freq: 2.655000000 GHz oo o
Couplng AC__|Cortectons: Off  PNO: Best Wide  Gate: Of wglHold 1010 K oo Settings
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P
I I I
5 Global
3
B

Center 2.655 GHz #VideoBW10000MHzZ  Span50 MMz
[#Res BW 100 kHz ‘Sweep Time 20.0 ms (1001 pts)
2Metrcs ’
Total Car Pwr_| 40.062 dBm/9.015 MHz
Total PSD —
Lower Upper
ACP. Ref Carrier ACP Ref Carier
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9015 MHz 4665 6588 | 40.06 1 4625 6192 1/ oFF
P Nov 17, 2018 ] ¥
a9~ 2 wrsr e 34

ACLR: 1LTE 10MHz, 2655MHz, 10W, 28V/1.22A

‘Spectrum Analyzer 1 (=7
SEM Frequency v

v

+| £x

KEVSIGHT nput °F foputZ 500 niads T FioeRun  [GonterFreq
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e —

200 e
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SEM: 1LTE 10MHz, 2655MHz, 5W, 28V/0.73A
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RECEIVE TYPICAL PERFORMANCE

1€ Network
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G ExtGam 5220 4B Froq Rt Ext(5) IIF Gain' High 123.20 dBm R A | N A LC R X
s e G S
= S scaui tenston X Vv
1 Spectum MKr2 2.534 0 GHZ|| 1005
Scale/Div 10 4B Ref Level 23.20 dBm 13.06 dBm| Signal Path
Log - Display Scale
Log
) & 60
—_
§ ¥ Axis Unit o
. dBm v o
6 RefLevel Offset -~ 40
00008
68 =z
on =
o < 20
Number of Divisions [G)
- ‘ : X
e x O

0 1 2 3 4
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LPA Concepts PRELIMINARY

RECEIVE TYPICAL PERFORMANCE (CONTINUED)

Input Intercept point vs Rx Gain Noise figure vs Rx Gain
50 15 50 5
e —
40 L 10 = — 40 e A 43
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s 30 @ 3 30 3¢
= / \ L5 2B = 50 /\ 5 5
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90dB
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