Preliminary

GaN Power Amp Pallet RTP08050-10 R F H I c
Product Features Application
* Doherty amplifier design * CDMA DPD amplifier
* GaN on SiC HEMT * LTE application

* Small and light weight

* 50 Ohm Input/Output impedance matched
* Highly reliable and rugged design

* High efficiency, High Gain

* 52.5W typical Ppyg

Description
This HPA Module is a high gain and Amplifier module for CDMA and LTE Repeater use.

Electrical Specifications @ VDD= 31V, 50Q System

PARAMETER Symbol Specification
Frequency Range BW 869 ~ 894MHz
Operating Bandwidth within BW OBW 5 ~25MHz
Average Output Power Pout 47.2dBm(52.5W) Avg. @ LTE 1FA 10MHz
Peak Output Power Psat 54.8dBm (Min.) @ Duty 10% Pulse
) _ : @-30 ~ +65°C
ACLR (LTE 1FA 10MHz) Non-DPD 27dBc(Min) @ +£10MHz
ACLR @31V
Po=+47.2dBm Avg. . .
Gl T £57 With-DPD -S3dBe(Min) @ +10MHz | () (g 7,548
-25dBc(Min) @ +750KHz
Non-DPD ) @-30 ~ +65°C
ACPR (CDMA 20FA) -27dBc(Min) @ +1.98MHz
ACPR @31V
@ Po=t+47.2dBm Avg. -50dB¢(Min) @ +750KHz
With-DPD @ CFR 7.0dB
-55dBc¢(Min) @ +1.98MHz
RF Gain @ 25°C G 57dB (Min.)
Gain Flatness AG 2.0 dB(Peak to peak) @ Operating Frequency
Input Return Loss S11 -12dB (Max.)
Output Return Loss S22 -17dB (Max.)
Normal Operating Voltage VDC +5.6V & +31V
0.2A @ 5.6V (Typ.)
Current Consumption IDD
4.2A @ 31V (Typ.)
Efficiency Eff 40% @ 31V (Typ.)
Feedback Output level @ 47.2dBm FB +5dBm £ 1.5dBm
Temp Detector T 0.9V @ 40°C
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Environmental Characteristics
Parameter Symbol Min. Typ. Max. Unit
Operating Ambient Temperature Ta -30 +65 °C
Storage Temperature Tstg -40 +130 °C
Relative humidity w/o condensation RH 80 %
Maximum Rating
Input Overdrive Pop -2dBm Max.
Load VSWR ¥ o : 1 (All Phase & Amplitude) Nom.
Operating Case Temperature Tc +100 °C
Interface Connector
8-Pin-Control (MOLEX 5267_08)
Pin # Description Specifications
1 Vee +5.6V
2 Vce +31V
3 Vce +31V
4 Vee +31V
5 GND GROUND
6 GND GROUND
7 GND GROUND
8 GND GROUND
4Pin-Control ( SMW200-04P, Yeonho )
Pin # Description Specifications
1 Enable / Disable Amp Enable(+5.6V) / Amp Disable(+0V)
2 GND GROUND
3 GND GROUND
4 Temp DET Temp Sense (0.9V @ 40°C)
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Mechanical Specifications

Parameter Value Units Limits
Dimensions 185x 125 x 18.8 mm
Weight 0.75(max) Kg
RF Input Connector SMA (Female)
RF Output Coupling Connector SMA(Female)
RF Output Connector SMA (Female)
SMW200 4pin(Male)
I/O Connector
Molex 8pin(Male)
Cooling External Heat-sink
Outline Drawing
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*Note :

Connector positions and module
mount holes may be subjected
change.
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RTP08050-10 Budget
TR3(Drive) TR4(Carrier)
(GT08030PB) (GT10120PB)
VDD : 31V VDD : 31V
Gain : 20dB Gain : 18dB
Psat : 45.2dBm(33W) Psat : 51.1dBm(130W)

Pout : 47.2dBm(52.5W)
VDD : 31V
Ids : 4.1A
Peak : 55.2dBm(330W)

Feedback Output T
TR1(Drive) TR2(Drive)
(AE365) (AE367)
VDD : 5V VDD : 5V RF OUT
Gain : 15dB Gain : 20dB
Psat : 18dBm(0.06W) Psat : 27dBm(0.5W) | \

Isolator

TRS5, TR6(Peaking)
(GT10120PB)

VDD : 31V

Gain : 18dB

Psat : 51.1dBm(130W)
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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 : LTE 1FA 10MHz(PAPR 7.5dB) & WCDMA 4FA(PAPR 7dB)

- CFR apply

- AMP Temperature: 40°C

« Gain & Input VSWR « Output VSWR
23 Sep 2611 19:35:11 29 Sep 2011 19:43:02
CHi Si1 LOG i@ dB/REF © dB 31-23.912 dB CHI s44 LOGE 18 dE/REF @ dB 3-29.229 dB £21.508 008 MHz
521 LOG 1@ dB/REF 44.43 dB 3: 59,897 dBE 281.560 368 MHz
* *
CHIpSE CHL Markers
1+-23.976 dB oz
= | BB1.5 MHz s w | B881.5 MHe e
£94,008 MHz 21-38.678 dB
294.000 MHz
3
r,——f/‘/%“*j‘@r\\
T £ 3
CHZ Markers
ca 11 59.443 dB
3 869,008 MHz
2 59.656 dB
234,808 fHz T 2
F F3
1 z
CENTER £81.508 @88 MHz SPAN 108.008 808 MHz CEWTER 881.500 @08 MHz SPAN 100.080 068 MHz
e Output Power @ LTE 1FA 10MHz
w5 Agilent
Ref 48,43 dBm #Atten 26 dB
#Fvy |
Log i !
1a
dB/
Offst
40.8
dB
PRvg
Wl 52
Center 881.500 MHz Span 15 MHz
#Res BH 100 kHz #WBH 1 kHz Sweep 369.9 ms (601 pts)
Channel Power Power Spectral Density
47.24 dBm /10.0000 MHz -22.76 dBm/Hz
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BFEHI

C

e Pre - DPD @ 874MHz, LTE 1FA 10MHz

« Post- DPD @ 874MHz, LTE 1FA 10MHz

- Agilent R T Agilent R T
Ret 37.5 dBm #fAtten 22 dB Ret 37.5 dBm #Atten 22 dB
dale] fAvg
Log Log
e IL]
B/ | B/
ffst ; \ ffst j \
Ko.6 o K6
B . B f i\

e I

PAvg FRuvg
1 52 1 32
Center 87406 MHz Span 29.82 MHz Center 87408 MHz Span 29.82 MHz

#Res BH 168 kHz
RMS Results Freq 0ffcet

#UBH 1 kHz

Ref B dBe Lower gen dBc Upper ggp

Sweep 715.5 ma (BAL pts)

#Res BN 168 kHz
RMS Results Freq Offset

#VBH 1 kHz

Ref B  dBc Lower ggy dBc UPPer ggy

Sweep 715.5 ma (BAL pts)

Carrier Fower 1888 MHz 9.815 MHz -34.44 12.82 -41.43 £.83 Carrier Fower 1888 MHz  9.845 MHz -57.81 -9.81 -58.71 -11.51

47.26 dBn / 47.28 dB /

9.8156@ MHz 9,81568 MHz

« Pre — DPD @ 881.5MHz, LTE 1FA 10MHz « Post- DPD @ 881.5MHz, LTE 1FA 10MHz

#- Agilent R T #  Agilent R T
Ref 37.5 dBm #ftten 22 dB Ref 37.5 dBm #fitten 22 dB
dale] fAvg
Log Log
e I]

B/ B/

ffst ) ffst .J |\
M6 I T HiE6

£ [ — L] B ;1 H

Lt | WW

PAvg FRuvg

152 132
Center 881.56 MHz Span 29.82 MHz Center 881.56 MHz Span 29.82 MHz
#Res BH 106 kHz #UBH 1 kHz Sweep 715.5 ma (BAL pts) #Res BH 166 kHz #WBH 1 kHz Sweep 715.5 ma (601 pta)
RM$ Results Freq Offset  RefBW  dBc Lo%er dEn dBe UpPer g RMS Results Frog Offset  Ref BW  dBc Lower ggg dBe UpPer ggg

Carrier Power
47.21 dBm /
0.81588 MHz

16.88 MHz  9.815 MHz -37.92 9.29 -37.01 9.30

Carrier Power
47.24 dBm S
9.81588 MHz

18.88 MHz  9.815 MHz -57.78 -16.46 -53.98 -11.68
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e Pre - DPD @ 889MHz, LTE 1FA 10MHz

« Post- DPD @ 889MHz, LTE 1FA 10MHz

% Agilent R T Agilent R T

Ref 37.5 dBm #Atten 22 dB Ret 37.5 dBm #Atten 22 dB

g fAvg

Log Log

e IL]

B/ B/

ffst / '\ ffst Jl \\

Mo.6 e R K6

B e g e | B jf ll
e

FAvg FRuvg

1 32 1 32

Center 839.08 MHz Span 29.02 MHz | Center 389.00 MHz Span 29.82 MHz

#Res BH 168 kHz AVBH 1 kHz

RMS Results Freq Offset  Ref BW  dBc Lower gep dBc UPPer gap
Carrier Power 18,80 MHz = 0.815 MHz -37.83 18.23 -33.99 13.26
47.25 dBm /

9,81588 MHz

Sweep 715.5 ms (6B1 pts)

#Res BH 108 kHz

RMS Results Frag 0ffset
Carrier Power 10,68 MHz
47.26 dBm £
9.81588 MHz

#BH 1 kHz Sweep 715.5 ms (BAL pts)

Ref BW  dBc Lower ggp dBc UPPer ggy
9,815 MHz -57.52 -18.26 -58.38 1111

e Pre - DPD @ 881.5MHz, WCDMA 4FA

Agilent R T

Ref 28.93 dBm #Atten 22 dB

#Avg

Log
19

ey, |

s

Offst J

48.6

=

dB

PAva

HL M2

Center 881.58 MHz
#Res BH 36 kHz #WBH 3 kHz

Total Carrier Power 47,88 dBu , 15,3688 Mz RRC Filter: Off Filter Alpha B8.22
Ref Carrier Power 41,17 dBm # 3.848088 [MHz

Offset Freq Integ BW  dBc LOWer ggm  dBe UPPer gy
1 41.61 dBm

5800 Mz 2.048 MHz -34.38 5.87 -34.53 6.54
2 AL17dBn ippa MHz 30848 MHz -34.33 5.84 -35.61 6.16
3 41.84 dbn
4 41.83 den

Span 3

.84 MHz

Swesp 1.072 s (661 pts)

« Post- DPD @ 881.5MHz, WCDMA 4FA

Agilent R T
Ref 28.99 dBm
#Hvg
Log
18
iy |
Offst ‘
46.6

dB I

#Atten 22 dB

PARvg

HL W2

Center 881.50 MHz - Span 38.84 MHz

#Res B 30 kHz #UBH 3 kHz Swesp 1.072 5 (BO1 pts)
Tatal Carrier Power 47.89 dBm ; 1536808 MHz RRC Filter: OFF Filter Alpha 8.22

Ref Carrier Power  41.21 dBm 7 3.94888 MHz
Offzet Freg Integ BW  dBc Lower ypy

Upper
1 4118 dBn dee dEn

5808 MHz 2.040 MHz -52.67  -11.46 -54.20 -12.86
2 dLzleBn 3 pa MHz  3.840 MHz -54.13 -12.02 -55.88 -13.79
3 40.92 dbn
1 40.95 dBn
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o Pulse Duty 10% @ 874MHz (Period 1ms / Width 100us)

« Pulse Duty 10% @ 881.SMHz (Period 1ms / Width 100us)

4 Agilent 5 Agilent
Mkrl a5 Mkrl a3
Ref 70.78 dBm #Atten 40 JB 56.16 dBm | Ref 70,78 dBm #Atten 49 dB 56,89 dBm
Narn Norm
Log Log
19 18
a8 T a.s T |
Offst Dffst
49.8 40.8
dB dB
LgAv LgAy
HL 52 Wl 52
$3 WC S3 \VC
£0fx £l
FTun l FTun
i
Center 874,000 MHz Span @ Hz | Center 381.568 MHz Span 8 Hz

Res BH 3 MHz #UBH 3 MHz Sweep 1280 ps (661 pts)

Res BH 3 MH=z #UBH 3 MHz Sweep 120 ps (61 pts)

« Pulse Duty 10% @ 889MHz (Period 1ms / Width 100us)

Agilent
Mkrl a5
55.78 dBm

Ref 79.78 dBm #Htten 48 dB

Narn
Log

10
dB/

Otfst
40.8
dB

LgAv
HL 52

53 WC

£0fx
FTun

A_—

Center 889,000 MHz
Res BH 3 MHz

Span B Hz

#UBH 3 MHz Sweep 1280 ps (661 pts)
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Test Sheet

BFEHI

S/N

0001

Gain

59.9dB

Gain Flatness

0.5dB

S11(Min)

-23.7dB

S22(Min)

-22.0dB

Feedback level@ 47.2dBm

5.2dBm

Test Frequency (@Center)

874MHz

881.5 MHz

889 MHz

Psat (dBm) 56.1 56.0 55.7
LTE 1FA : ] ] ]
ACLR @ 10MHz Pre-DPD 34.4 37.9 33.9
10MHz B
@52.5W s Post-DPD 57.0 577 575
ACLR @ +5MHz Pre-DPD 343
DMA
we (dBe) Post-DPD 52,6
4FA
Pre -DPD 343
@s25w | ACLR@=*10MHz re
(dBc) Post-DPD 54.1

0.2A/5.6V, Current/31V

A

4.00

4.03

3.99

Efficiency @ 31V

Y%

423

42.0

424

C

RFHIC Corporation (RFHIC) reserves the right to make changes to any products herein or to discontinue any product at any time without notice. RFHIC do 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. The product specifications herein expressed have been carefully checked and are assumed to be reliable. However, RFHIC disclaims liability for
inaccuracies and strongly recommends buyers to verify that the information they are using is current before placing purchase orders. 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 and its directors, officers, stockholders,
employees, representatives and distributors harmless against any and all claims arising out of such use. RFHIC’s liability under or arising out of damages, claims of
whatsoever kind and nature which RFHIC products could cause shall be limited in amount to the net purchase price of the products sold to buyer by RFHIC.
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