Preliminary

GaN Power Amp Pallet

RTP21005-11

Product Features

« GaN on SiC + Doherty Technology
« High Efficiency

« Solid-state Linear Design

« Small and Light Weight

« Suitable for WCDMA/LTE

« 50 Ohm Input/Output Impedance

« High Reliability and Ruggedness

« Built in Output Isolator

Description

This HPA Module is a high gain and compact amplifier module for WCDMA and LTE Repeater use.

Applications

« WCDMA/ LTE Repeater

Electrical Specifications @ VDD= 28V, 50Q System

PARAMETER UNIT MIN TYP MAX SYMBOL
Frequency Range MHz 2110 - 2170 fo
Operating Bandwidth MHz - 60 - OBW
Average Output Power dBm - 37 - Pout
SPECTRU?V/IV:hMDIESDI)ON MASK - PER 3GPP TS-25.141 & TS25.141 SEM
SS9 i -25@+5MHz i
ACLR (WCDMA 4FA) -28@+10MHz
@ Po=37dBm (typ.) dBe P ACLR
Post-DPD ) -48@+10MHz )
ACLR (LTE 10MHz 1FA Pre-DPD - -28@+10MHz -
@ P(0=37dBm Avg. ! Post-DPD aBe - -52@+10MHz - ACLR
Harmonics (2nd, with DPD) dBc -45 (Max.) H
RF Gain @ 25°C dB - 45 - Gp
Gain Variation dB +3dB @ -30 ~ +60°C AG
Gain Flatness dB - +2 - Ge
Input Return Loss dB - - -16 Su
Output Return Loss dB - - -18 Sy
Operating Voltage \Y Vpei: 5.6, Vpey: 28 VvDC
Current Consumption A 0.12 @ 5.6V, 0.42 @ 28V IDD
Efficiency % - 40 - Eff
Feedback Output level @ 40dBm dBm - 2 - FB
Operating Temperature T -30 - 60 To
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GaN Power Amp Pallet RTP21005-11 RFHIC

Absolute Maximum Ratings

PARAMETER UNIT RATING SYMBOL
Input Overdrive Max. -2dBm Pob
Load VSWR Nom. o : 1 (All Phase & Amplitude) b4
Operating Case Temperature °C 100 Tc

Environmental Characteristics

PARAMETER UNIT MIN TYP MAX SYMBOL
Operating Ambient Temperature °C -30 - 60 Ta
Storage Temperature °C -40 - 130 Tstg
Relative humidity w/o condensation % - - 95 RH

Budget

Carner Amplifiar {15W)
MMIC  DRIVE Tr, (8W) (Main)

RFIM

50 ohms, k4 FEEDBACK

Pins assign 40° Hybrid =
1 Coupler
O sev : —~
O 28v I=alator
35 ohms, A4
O 28w RF OUT
O GND Peaking Amplifier (30W)
(Auxilliary)
Fi
Mechanical Specifications
PARAMETER UNIT VALUE
Dimensions mm 100 x50 x 20
Weight Kg 0.2(max)
RF Input Connector - MCX(Female)
RF Output Coupling Connector - MCX(Female)
RF Output Connector - SMA(Female)
1/0 Connector - MOLEX 4pin(Male)
Cooling - External Heat-sink
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GaN Power Amp Pallet

RTP21005-11

Typical Performance @ 25C

BRFHI

PARAMETER UNIT VALUE
Gain dB 45
Gain Flatness daB 0.5
S11 (Max.) dB -20
S22 (Max.) daB -18.9
Test Frequency MHz 2120 2140 2160
Psat dBm 46.0 46.0 45.8
ACLR Pre-DPD -27.1 -29.2 -31.1
@ +5MHz Post-DPD -54.4 -55.2 -55.6
ARG ACLR Pre-DPD 297 316 333
@sw @ +10MHz dBc
PAR:7.5dB i Post-DPD -55.1 -55.8 -56.4
ACLR Pre-DPD -33.8 -35.6 -37.2
@ +15MHz Post-DPD -56.1 -56.3 -56.7
125mA/5.6V, Current/28V mA 408 413 424
Efficiency % 41.2 40.8 39.8
LTE 10MHz 1FA ACLR Pre-DPD 4B -30.2 -32.5 -35.1
c
@5W @ +10MHz Post-DPD -57.5 -58.1 -58.3
125mA/5.6V, Current/28V mA 395 398 416
Efficiency % 425 42.2 40.5
Test Data (Test Results: DPD Operation)
Test Equipments
- DPD Engine (Optichron OP6180 board)
- Signal Generator : E4438C (Agilent)
- Spectrum Analyzer : E4440A (Agilent)
- Network Analyzer : 8753ES (Agilent)
- Power Supply : 6674A (Agilent)
Test Condition
- Signal : WCDMA 4FA (Test Model 1 W/ 64DPCH) & LTE 1FA 10MHz(PAPR 7.5dB)
- CFR apply
- AMP Temperature: 40°C
Gain Input VSWR
=. 14 | GH= ‘;:"1::;.;'“:
— Q_ \‘—; — q — —_— — —
LAY a A
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GaN Power Amp Pallet

RTP21005-11

Output VSWR

7 Dot zedd
21-24.653 dB

17:50: 42

18 dB/REF 8 dE 2 110.999 088 MHz

START 2 D4B.000 000 MHE STOP 2 248,008 000 MHz

Pre - DPD @ 2120MHz, WCDMA 4FA
R T

Agilent 3:18:40 Oct 3, 2011

Ref 18.15 dBm #Atten 20 dB

CHL Marker

#Avg

o]

PAvg

1 52

Center 2,129 09 GHz

#Res BW 33 kHz sVBH 3 kHz
Tatal Carrier Powar 3781 dEn ;15,3568 MHz RRC Filror: DFF Filrer fipha B.22
Ref Carrier Pover  38.32 dBn / 3.84888 MHz

Offeet Freg Integ BW  dBc Lewer dggn  dge Upper ggn

. 5.6A8 MHz  3.846 MHz -27.13 3.79 -27.53 3.39
g gégi gg’“ 10,60 MHz  3.648 MHz -20.73 119 -30.48 8.44
i 31.Z2 dE’rx 15.88 MHz  3.846 MHz -33.86 -2.68 -35.18 -4.18

Pre - DPD @ 2140MHz, WCDMA 4FA

Span 48.
Sweep 1.223 5 (601 pts)

4 MHz

3 Agilent 08:14:54 Oct 3, 2011 R T
Ref 18.15 dBm #Atten 20 dB
#Avg |
Log
e
B/ | |
;fgt [ S
5 —
PRva
1 52
Center 2.146 88 GHz Span 48.84 MHz
#Res BH 33 kHz #VBH 3 kHz Sween 1.223 3 (601 pts)
Total Carrier Pover 37.83 dBn ; 15.3688 MHz RRC Filter: OFF Filter flpha 5.22
Ref Carrier Power  31.B6 dBm / 3.84888 MHz
Offcet Freg Integ BW  dBe LoWer gmy dge Unper gay
L SLBEdBn  “ogpg pHz  3.848 MHz -20.28 1.78 -38.39 8.68
2 BLB3dBn 1gpg pHz  3.848 MHz -31.65 -0.60 -33.16 -2.84
3 gggg jg: 15.68 MHz  3.548 MHz -35.66 -4.59 -37.33 -5.27

Agilent

Ref 18.43 dBm

Post- DPD @ 2120MHz, WCDMA 4FA
R T

#ftten 20 dB

#Avg

Avg

1 52

Tatal Carrier
Raf Carrier P

1 30.96 dBw
2 31.83 dBm
3 3L.84 dBm
4 31.16 dBw

Agilent

Ref 18.49 dBm

Center 2120 48 GHz N
#Res BH 30 kHz

Span 43.84 MHz
Sweep 1.347 5 (601 pts)
Power 37.87 dBm ; 15.3688 MHz RRC Filter: OFf Filter Alpha .22
ower 3116 dBn / 384888 MHz
Offset Freq Inteq BW  dBc LO¥er agy

#UBH 3 kHz

dBe Upper gpu

£.088 MHz  3.848 MHz -54.43 -23.27 -55.83 -23.87
16.88 MHz  3.848 MHz -55.17 -24.8L -56.31 -25.14
15.88 MHz  3.84@ MHz -56.12 -24.96 -57.39 -26.23

Post- DPD @ 2140MHz, WCDMA 4FA

R T

#Atten 26 dB

#hvg

Log

Avg

1 52

#Res BH 30 kH

Total Carrier
Ref Carrier P

Center 2.146 6

GHz - Span 48.84 MHz
z #WBH 3 kHz Sweep 1.347 5 (6A1 pts)
Power 37.B1 dBm ; 15.36B8 MHz RRC Filter: OFf Filter Alpha B.22

ower  38.91 dBn 7 3.84808 MHz

Offset Freq Integ BW  dBc Lower gy dBe Umper ggq

1 3091 dBn  copy MWz 3,848 MHz 5540  -24.27 -55.62 -24.78
2 0.98dBu  yppe MHz 3,846 MHz -55.85  -24.04 -55.62 25,7
8 JLEddEn lcea iz Seda bz 5626 -26.34 -57.45 -26.53
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GaN Power Amp Pallet RTP21005-11 RFHIC

Pre - DPD @ 2160MHz, WCDMA 4FA Post- DPD @ 2160MHz, WCDMA 4FA
% Aglent 05:18:08 Oct 3, 2011 R T Aglent R T
Ref 16,15 dEm ¥htten 20 dB R;f 1849 dBm #tten 20 o8
#Fug #fvy
I | | i |
e i W
B/ 1 [ B/
ffst Fst
25 2.5
B | Tt B
I A
PAvg Avg
1 52 152
Center 2.160 00 GHz Span 48.84 MHz Center 2,160 00 GHz Span 48.84 MHz
#Res BH 33 kHz #WBH 3 kHz Sweep 1.223 5 (601 pts) #Res BH 30 kHz #BH 3 kHz Sweep 1347 5 (601 pts)
1 3126 gy OFfserFreq Intes BU B Lower dew  gBe UPPer den o s TSt Fres Inveg G e Lower gpn  dpe Upper ggy
- 5060 MHz  3.04 MHz 3188 B.19 3136 -B.70 .59 dn i E ; _
2ogad g Mhe 384 fHe 385 289 328 582 2 3003 dB  gon iz BTN SRES ZnE) AL A
1 3003 g (B8 Tz 2B4BIMHz 2748 502 3R 624 PRI ioporihz D04 Mz SE75 2580 5722 <265
Pre - DPD @ 2120MHz, LTE 10MHz 1FA Post- DPD @ 2120MHz, LTE 10MHz 1FA
Agient 01:44:02 Qct 6, 2011 R T Agient ROT
Ref 26.32 dBm #Atten 20 dB Ref 19.93 dBm #itten 20 dB
fRvg #hvg
Log { i Log
e iG]
B/ J L B/
tfst e ffst
25 o " !
B B | |
i \
WWMW g SRR N
PAvg PAva
152
Center 2.120 09 Gz Span 30 Mz 152
#fes BH 100 kilz WUBH 1 kiz Sweep 7398 ms (AL pts) Center 2,120 09 GHz Span 23.02 HHz
#Res BH 360 kHz #YBW 3 kHz Sweep S00.5 ms (601 pts)
RMS Results Freq 0ffser  Ref BW  dBe Lower agn dBe Upper ggy
Carrier Power 1480 Mz 18.60 MHz -36.24 6.73 -30.50 6.48 RMS Results Freq 0ffeet Ref B dBe LOWer gan dee Upper ey
36.97 dB / Carrier Powar 1330 MHz  9.515 MHz -57.47  -20.d2 -58.15 AR
108356 MHa 37.84 dBn /
9.B15RR HHz
Pre - DPD @ 2140MHz, LTE 10MHz 1FA Post- DPD @ 2140MHz, LTE 10MHz 1FA
i Agilent 91:45:50 Oct 6, 2011 R T ¥ Agilent R T
Ref 26.32 dBm #Atten 20 dB Ref 19.93 dBm #Rtten 20 dB
#fivg Eva
Log 09
10 [ 0 L
E/ l L ot
g%t 2.3 JJ ‘l!
B
I I e SRR
FARvg
PAug
152
1 52 Center 2,149 66 GHz Span 29.62 MHz
Center 2.148 08 GHz Span 30 MHz #Res BH 30 kHz #¥BH 3 kHz Sweep 800.5 ms (681 pis)
#Res BN 160 kHz #YBH 1 kHz Sweep 7398 ms (601 pts) RM$ Results rreq 0ffset  Ref Bl dBc Lower ggy dic Upper gpy
Carrier Power  18.80 MHz  9.815 MHz -58.13 -21.18 -58.52 -21.49
RMS Results Fraq 0ffset  Ref B dBc Lo¥er ggp dBe Upper ggn 37.03 dBm /
Carrier Pawer 19,08 MHz  16.68 MHz -32.56 457 -33.22 3.06 3.61508 MH2
3707 dBw /
10,8086 MHz
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GaN Power Amp Pallet RTP21005-11 RFHIC

Pre - DPD @ 2160MHz, LTE 10MHz 1FA Post- DPD @ 2160MHz, LTE 10MHz 1FA
i Aglent BL4851 Oct 6, 2611 R T Agilent RT
Ref 26.32 dBm Witten 20 ¢B Ref 19.93 dBn #fitten 20 dB
AV f tﬂvg I—
Log 09
) f | )
B/ ] | B
fot fiat |
2 i i \
JRSRITN TPR (o ey b RN OV
flug PAva
15 152
Center 2.166 68 GHz Span 29.82 MHz
Center 2,160 08 GHz Span 38 MHz
¥Res BH 108 kHz WBH 1 KHz Siweep 739.8 ns (681 pts) #Res B 30 kiz FUBH 3 iz Sweep 800.5 nis (601 prs)
RMS Results Freq 0ffcer  RefBW  dBc LO¥Er ggn dBe UpPer dpn
RMS Results Freq nff Fef BW  dBe Lower gp dBe Upper gp ¥
Eaa?rri;r;;“wg/r 1630 M 10,00 MHz 35,14 108 3607 s Eaa;.rﬂ‘;rd:?"we; 1B.8A MHz  9.815 MHz -58.32  -21.38 -5A.43  -21.41
1B.é888 [ 49.81588 MH=z
Pulse Duty 10% @ 2120MHz Pulse Duty 10% @ 2140MHz
Agilent 98:33:42 0ct 3, 2611 R T Agilent 88:33:20 Oct 3, 2611 R T
Mkrl 260 ns Mirl 208 ns
ﬁef 62.5 dBm #Atten 40 dB 46.03 dBn Eef 525 dBm #Atten 40 dB 45.99 dBm
arm arm
Log Log
18 10
dB/ ¢ 4B/ 4
Offst : [ Offst ] [
325 325
dB dB
LaAy LgAw
WL g2 W32
$3 C 33 4C
£ £
FTun ﬂm FTun ki | ﬁﬁ‘
T I
Center 2,120 OB8 GHz Span © Hz Center 2.146 080 GHz Span @ Hz
Res B 3 MHz $UBH 3 MHz Sweep 120 ps (601 prsy  Res BH 3 MHz #UBH 3 MHz Sweep 120 ps (601 pts)
Pulse Duty 10% @ 2160MHz
W Agilent 03:34:22 Oct 3, 2011 R T
Mkrl 80 ps
Ref 62.5 dBm #Atten 40 dB 45.83 dBm
Morm
Log
i .
dB/
0Ffst I b
32.5
dB
LaAw
Wl 52
§3 U0
£t L‘ ﬂ
Ll el
N
O
Center 2.160 000 GHz Span @ Hz
Res B 3 MHz #WBH 3 MHz Sweep 120 ps (BA1 pts)
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GaN Power Amp Pallet RTP21005-11 RFHIC

Outline Drawing

* Unit: mm[inch] | Tolerance: +0.2[.008]

www.rfhic.com RF DUT

FB

RF IN
~<RTP21005-11 » N
RS R 1
L CASE
PCB(0.8t)
GASKET(0.3t)
COVER
1 iy
Note
Connector positions and module mount holes may be subjected change.
Interface Connector
4 Pin-Control (MOLEX_0022035045)
Pin No Description Specification
1 Vce 5.6V
2 Vce 28V
3 Vce 28V
4 GND GROUND
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Revision History

Part Number Release Date Version Modification Data Sheet Status
RTP21005-11 2013.3.06 1.2 Modify the gain : 47dB — 45dB Preliminary
RTP21005-11 2012.9.13 1.1 - Preliminary

RFHIC Corporation reserves the right to make changes to any products herein or to discontinue any product at any time without notice. While product specifications have been thoroughly
examined for reliability, RFHIC Corporation strongly recommends buyers to verify that the information they are using is accurate before ordering. RFHIC Corporation does not assume
any liability for the suitability of its products for any particular purpose, and disclaims any and all liability, including without limitation consequential or incidental damages.

RFHIC products are not intended for use in life support equipment or application where malfunction of the product can be expected to result in personal injury or death. Buyer uses or
sells such products for any such unintended or unauthorized application, buyer shall indemnify, protect and hold RFHIC Corporation and its directors, officers, stockholders, employees,
representatives and distributors harmless against any and all claims arising out of such unauthorized use.

Sales, inquiries and support should be directed to the local authorized geographic distributor for RFHIC Corporation. For customers in the US, please contact the US Sales Team at 919-
677-8780. For all other inquiries, please contact the International Sales Team at 82-31-250-5078.
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