E n Innogration
_L_.._ Technologies Product selection guide for Sub-6GHz 5G NR

Power Efficiency

A Band Package Psat Pavg Power
Category Availability (GH2) Part type Status or Size Su&?ly (dBm) (W) @(I;a)vg Gain(dB)
Packaged Now 3.43.8 GMAH343835 Limited sampling 10*6mm 28 >455 5 43 30
MCM Now 4450 GMAH445@S5 Limitedsampling 10*6mm 28  >455 5 38 28
Q42018 3.64.2 GMAH364235 Development 10*6mm 28 >45.5 5 39 29
Now 0.7-3.8 GTAH35015M Released MM 28 42 & s ¥
Now 3.33.8 GTAH35060G Released GX 28 48 ¥ ¥ -
. N 4-3. TAH35101A Rel A2 2 ¥ ¥ ¥
Discrete ow 3438 G 3510 eleased 8 50
. Now 4.45.0 GTAH58015G Released GX 28 42 s s ¥
Device Now 4450 GTAH58030G  Released GX 28 45 ¥ ¥ ¥
Now 4.45.0 GTAH58045G Released GX 28 47 ¥ ¥ ¥
Now 3.43.8 GTAV30030E Sampling E2 50 45 ¥ ¥ ¥
Q32018 3.43.8 GTAV38150A Development A2 50 >50 s s ¥
* RF performance typically specified @28ase temperature
Discrete Device Packaged MCM
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World wide sub 6GHz spectrum allocation plan
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W - A 4.4 t0 5.0GHz
4
| | Mainstream configuration
A 641X
*All base station or RRU pictures are gotten from public info. For demonstration only A Pavg=5W

5/18/2018 RF Power matters in the wireless world 1o



. n Innogration _ _
L_.._ Technologies INnogration SukbGHz Massive MIMO MCM PA

I

A 6*10mm package

A Drop in replacement cover full bands
A Thermally enhanced package design
A 3 variations (GMAH36425 under developmer

A Most Powerful !

A Full band !
R Highest Efficiency!
Same size across types!

GMAH4450-35
Product Feature
4.4-5.0 GHz

GMAH3438-35
Product Feature
3.4-3.8GHz

e Operating 2BfM@Eptm32Wol |t ag®O®pe+ating Drain Vol

5 dput Output

5 iput Output

» Patented Integratedoherty Final Stage e Patented I ntegrated
« GabWhavga2a8dB e Gain at 5W avg.: 30
e Efficiency >38% @ 5 W Pavg * Efficiency >43% @ 5 W Pavg

e Linearity
(100MHz 5C LTE signal)

b ed0dBctfs0dBa njd - alt eeabDP Dy -BOdBckhGdBc/ af t
(100MHz 5C LTE signal)

* 4.8-5GHz, Asymmetric DPA, Efficiency >43% @ 5 W * 3.4-3.6GHz, Asymmetric DPA, Efficiency >48% @ 5 w11
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2.45GHz

RF Energy and
ISM application

~
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Innogration

_L_..n_ Technologies Product selection guide for 2.45GHz

e Packageor Power W IGILG G Efficiency Power
Category Availability to Part type Status Sizge Supply(V) of Power @Psat(‘y‘; Gain(dB) Shielding Isolator
500hm PPly stages (W) ?
Now Yes IMPA2425270 Sampling 75*135mm 50 2 270 60 30 Yes Yes
Connected
Amplifier "
Apr-18 Yes [IMPA242530 Development 40*55mm 50 2 30 58 30 Yes Yes
Laferts Now  Yes IMIA2425270 M  _46u50mm 50 1 270 65 16 No  No
(Chip on sampling
carrier) May-18 Yes IMIA2425500 Development 60*60mm 50 1 500 62 15 No No
Now No GTAV25180A Sampling A2 50 1 150 68 16 N/A N/A
) ) Now No GTAV25100E Sampling E2 50 1 85 70 16 N/A N/A
D'Sc('gt‘l*\"’e""e Now No GTAV30030E Sampling E2 50 1 3 70 18 NA NA
aN or
LDMOS) Now No ITCH25350D: Released D4 32 1 400 55 12.5 N/A N/A
Now No ITCH25280D: Released D4 32 1 300 56 13 N/A N/A
Now No ITCH25180B: Released B2 32 1 200 59 13.5 N/A N/A
Now No ITCH27015E: Released E2 32 1 15 65 17 N/A N/A

* RF performance typically specified at 2450MHz andl 2ase temperature

& ® & w ¢ &
fi 8w
mue B
© o © .9
Discrete Device iModule Connected Amplifier
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Technologies  IMPA2425270 in details

A Allinhouse technologies including GaN/LDMOS/GaAs
A Cost Effective
A secure supply chain

RF Performance summary for 3 DUT
Condition:

A Test @ 10 seconds after power/RF on
A CW Test

A Water cooling

i ottt ot i o 51
- 197 5458 34.88 62.4%

n 20.3 54.84 305 9.8 3454 62.2%

- 20.3 54.59 288 9.3 3429 61.9%
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Technologies ~ IMPA2425270 operation under water cooling and mismatch test

10 minutes CW test with the same input power

W) Output Power

Module and Cooling System ~ =

285

280 l

275

w=C==Output Power(W)

270 -

265 P E——.S

260 ; . : : . -
0 100 200 300 400 500 800 (s)

Load open for 1 Minute: Survived!
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433MHz/40.68MHz

~

RF Energy Defrosi
Application

J
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i n Innogration
~—— Technologies  40.68MHz by MX0560VPX

mmm
36.85 55.1 324 10.71 18.25 84
37.85 56.34 431 12.32 18.49 83
39.9 57.87 612 14.8 17.97 83

RFEn!rgyh
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Pin dBm mA) | (dBm dB) | Eff(%

343 200 9.0 272 28 100 53.0 18.7 80%
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Broadcast & ISM

RF Power matters in the wireless world

19
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> Technologies Product selection guide for Sub-1GHz 50V LDMOS
Part Number Package Frequency Application Pout(W) Voltage(V) SO Pc_)wer Condition
Band (%)@ Pout Gain(dB)
MU1503V GX HF1.5GHz General 30 50 / / CwW
MX1506VP LBB HF1.5GHz General 60 50 / / CWwW
MX1512VP LBB HF1.5GHz General 120 50 / / CWwW
MU1014V GXB HF1GHz  General 140 50 / / CWwW
MX0160VPX LBB HF0.2GHz General 550 50 / / CWwW
MQO11K1VP  D4E HF0.2GHz General 1100 50 / / CWwW
MX0560VPX  LBB HF0.6GHz General 550 50 / / CW
MQO51K1VP  D4E HF0.5GHz General 1100 50 / / CWwW
MQO81KOVF  D4E 0.40.8GHz General 1000 50 / / Pulse
MK1040VP B4E 0.51GHz  General 400 50 / / CWwW
MQ1080VP DAE 0.51GHz  General 800 50 / / CWwW
Application

A VHF/UHF TV

A FM Broadcasting

A UHF/VHF Commercial Radar
A ISM
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