Distribution Richardson Z% 800.348.5580 - rellpower.com
Partner Electronics $  630.208.2200 rellpower@rell.com

POWER & MICROWAVE
TECHNOLOGIES


mailto:rellpower@rell.com
www.rellpower.com

Altum RF: Key Product Groups

Distributed Amplifiers

Power Amplifiers

Low Noise / Driver Amplifiers

Switches

Integrated Front-End (5G mmWave)

 Attenuators (details on request)
* Phase Shifters (detalls on request)
» Core Chips (detalls on request)
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Distributed Amplifiers

Distributed  __Vm Max. . PIdB  Psr OIP3 DI Bias :
Aielas Frequency Frequency  Gain (dB) (dBm)  (dBm) (dBm) Voltage Current Package Sampling
(GHz) (GHz) (V) (mA)
ARF1300Q4 0 24 13 21.5 23.6 30 10 130 4 x 4 QFN NOW
ARF1301Q5 0 18 12.5 28 30 37.5 12 310 5x5QFN NOW
ARF1303 0 50 15 22 TBD 6 240 Bare Die NOW
ARF1303Qé6 0 46 15 22 TBD 6 240 6 x 6 QFN Q2/Q3 2022
ARF1304Q5 0 26.5 15 23 25 33 10 150 5x5QFN NOW
ARF1306C5 2 18 15 34 38.5 24 450 5 x 5 Ceramic NOW
ARF1306 2 20 16 34.5 TBD 24 450 Bare Die NOW
ARF1307C7 2 20 18 35 40 42.5 28 950 7 x 7 Ceramic NOW
ARF1307 2 20 18 35 40 TBD 28 950 Bare Die NOW
ARF1312Q6 0 26.5 15 29.5 32 TBD 20 460 6 x 6 QFN NOW
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ARF130004

DC - 24 GHz Distributed Amplifier
13 dB Gain

23.6 dBm Output Pg,

> 10 dB Input/Output Return Loss
30 dBm Qutput IP3

4 mm x 4 mm QFN Package

EAR99
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ARF130105
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ARF1303

DC - 50 (46) GHz Distributed Amplifier
15 dB Gain

22 dBm Output P1dB at 25 GHz

> 10 dB Input and Output Return Loss

* 6V, 240 mA

» Bare die
| :
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O O
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Dual-use, end-use statement required.
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ARF13040Q5
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ARF1306(C5)

34 dBm Output Pg,
10 dB Power Gain

EAR99

2 - 18 GHz Distributed Amplifier
15 dB Small-Signal Gain

>12 dB Input/Output Return Loss

RRRRR

5 mm x 5 mm Ceramic Package or Bare Die
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ARF1307(C7)

40 dBm Output Pg,t

20 % PAE

2 - 20 GHz Distributed Amplifier
18 dB Small Signal Gain

NC VD1 VD2A VD2B

Y
;ﬁ/\ﬂ_@ -

ANANANA
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Dual-use, end-use statement required.
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>15 dB Input/Output Return Loss

7 mm x 7 mm Ceramic Package or Bare Die
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ARF13120Q6
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Power Amplifiers, X-band

e ST MEES Gain P1dB Psat OIP3 Bias Voltage EfEE :
Power Amplifier Frequency Frequency (dB) (dBm) (dBm)  (dBm) V) Current Package Sampling
(GHz) (GHz) (mA)
ARF1001C7 8 11 25 36 37 TBD -5/8 1450 7 x 7 Ceramic NOW
ARF1002C7 8 11 24 39 40 TBD -5/8 2800 7 x 7 Ceramic NOW
ARF1003C7 8.5 10.5 18 41 42 TBD -5/8 4500 7 x 7 Ceramic NOW
ARF1009Q5 9 11 42 38 40 45 -1.8/24 200 5x 5 QFN NOW
ARF1020Q5 9 11 28 39 40 45 -1.8/24 180 5x5QFN NOW
ARF1021Q5 9 12 29 36 39.5 42 -1.8/24 100 5x5QFN Q2/Q3 2022
ARF1022Q4 8 12 30 33 37 40 -1.5/24 80 4 x4 QFN Q2/Q3 2022
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ARF1001C7

« 8- 11 GHz Power Amplifier

« 37 dBm Output Pgut

40% PAE

25 dB Small-Signal Gain

>10 dB Input/Output Return Loss

7 mm x 7 mm Ceramic Package
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ARF1002C7
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« 8 - 11 GHz Power Amplifier ~ / N
2 15 i
* 40 dBm Output Pg,r » [ | —ssooma \ Gain (CW)
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« >10 dB Input/Output Return Loss Frequency (GHz)
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¢ ¢ 28 8 36 :s:i: //
e 2 30 Vé Power Gain
T 24
RFlNlm—|}—I:>>__I::>_"_ERFOUT 218 \ PAE at 10 GHZ
s ; (CW)
 anean | S ////

26 28 30 32 34 36 38 40
Dual-use, end-use statement required. Output Power (dBm)
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ARF1003C7

« 8.5-10.5 GHz Power Amplifier

« 42 dBm Output Pgar

37% PAE

18 dB Small-Signal Gain

>10 dB Input and Output Return Loss

High-Performance 7 x 7 mm Ceramic Package
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Dual-use, end-use statement required.
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| samplesand evalboards available
ARF1009Q5

45
3 '540 Ji Output power
« 9 — 11 GHz Power Amplifier : / N P, = 10 dBm
+ 40 dBm Output PSAT at 30 dB Power Gain % W\ VD=22v
] —Pulsed 10us 10% '\ ’
. 0 © / \ _
40 % PAE o X IDQ = 150mA
« 5mm x 5 mm 32L QFN Package o . 0 " 2
. Frequency (GHz)
« 20 — 26 V Operation 50,00
AI . . 3 —Pulsed 10us 10%
* Also available as bare die % 2500 NG PAE
g AN - W
AT : [[ N\ P, = 10 dBm
N/C K &l N/C L , \‘ ""--..___V/-__—j
:;z :;z 54000 f \\ ,,/\\\ \ VD — 22V’
GND i3 Bl GND ? \1 —-—-, \\ —
F::::) ‘o E,ZEUT 23500 / "l\ IDQ - 150mA

30.00

13|
g oLgLgyge g
zzzgzgzz

Dual-use, end-use statement required.

Frequency (GHz)
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ARF10200Q5

* 9 - 11 GHz Power Amplifier

» 40 dBm Output PSAT at 20 dB Power Gain
« 42 % PAE

* 5mm x 5 mm 32L QFN Package

« 20 — 26 V Operation

* Also available as bare die

[CEECED N RN RN SR> o)
2298322283

Dual-use, end-use statement required.
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Output power*

Pn=20dBm
VD =22V,
IDQ = 144mA
PAE*
Pn=20dBm
VD =22V,
IDQ = 144mA

*bare die performance shown
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Power Amplifiers, K, Ka-band

» Min. MELS PIdB  Psar  OIP3 Bias Voltage .02 :
Power Amplifier Frequency Frequency (dBm) (dBm)  (dBm) V) Current Package Sampling
(GHz) (GHz) (mA)
ARF1010Q4 22 30 28 27 29.5 36 4 600 4 x 4 QFN NOW
ARF1026Q4 22 31.5 28 27 29.5 36 4 600 4 x 4 QFN Q2/Q3 2022
ARF1106Q4 24 31.5 28 24 27 TBD 4 300 4 x 4 QFN Q2/Q3 2022
ARF1012Q4 37 40 24 24.5 27.5 TBD 4 550 4 x 4 QFN Q2/Q3 2022
ARF1107Q4 37 40 24 23 25 TBD 4 275 4 x 4 QFN Q2/Q3 2022
ARF1023Q4 34 38 29.5 26 28 335 4 550 4 x 4 QFN NOW
ARF1013 27 31.5 28 TBD 38.9 44 -1.9/22 115 Bare Die NOW
ARF1013Q6 27 31.5 27.5 TBD 38.5 43.5 -1.9/22 115 6 x 6 QFN Q2/Q3 2022
ARF1014 27 31.5 27.5 TBD 41 49 -1.9/22 230 Bare Die NOW
ARF1014Q6 27 31.5 27 TBD 39.5 48.5 -1.9/22 230 6 x 6 QFN Q2/Q3 2022
ARF1103Q4 27 31.5 25 23.5 26 TBD -1.5V/10V 150 4x4QFN NOW
ARF1104Q4 27 31.5 28 24.5 29 TBD -1.5V/15V 150 4x4QFN NOW
ARF1105Q4 27 31.5 31 28 31.5 TBD -1.5V/20V 250 4x4QFN NOW

ALTUM RF .



ARF10100Q4

40
E 30 . r \\\\:\\.:::/—’;ﬁ ------- \"‘\.
22 - 30 GHz Linear Amplifier % .
p § 20 7 4 ¥ Gain
« 28 dB Gain 8 / ---+85°C ‘;‘-
10 —25c | %
« 27 dBm Output P1dB - --40°C \
0
« > 13 dB Input and Output Return Loss 15 20 25 30 35
Frequency (GHz)
« 36 dBm Output IP3
* 4 mm x 4 mm QFN Package %0 . I N )
i N/C .Ec 20 ‘:
5 / Power Gain
oo £ 10 - PAE at 28 GHz
o o /--Gain
o IS L _— —PAE
1 0 E———
5 10 15 20 25 30

Output Power (dBm)
EAR99
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ARF1023Q4

34 - 38 GHz Linear Amplifier

29.5 dB Gain

26 dBm Output P1dB

> 13 dB Input and Output Return Loss

4 mm x 4 mm QFN Package

N/C il il N/C

N/c B [l GND

GND [EE 3 RFOUT
RFIN I [l GND
oND I8 Il N/C

N/ B (Kl N/C

VREF IS

NC I

Dual-use, end-use statement required.
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ARF1013

27 - 31.5 GHz GaN Power Amplifier MMC
28 dB Small-Signal Gain

18 dB Power Gain

6 W Output Power

30% PAE

Die Size: 3.00 x 1.75 x 0.10 mm

Dual-use, end-use statement required.

Response (dB)

Output Power (dBm)
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27

28 29 30 31
Frequency (GHz)
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ARF1014

40
’\30—"'——\~ ______ ’_____.——
g — [T 1--]
« 27 - 31.5 GHz GaN Power Amplifier MMC 8 | 1T Gain
« 27.5 dB Small-Signal Gain 8 | —-0cc
) 10 —25°C
» 18 dB Power Gain _ _g50C
0
« 12 W Output Power 27 28 29 30 31
Frequency (GHz)
° 0
25% PAE »
* Die Size: 3.0 x 3.4 x0.1 mm J —
42 = e
;E: --\_2- \\\~:~~: ~~~~~~~~~~~~~ ’//"1—_’
& — — .\ﬁ-—_‘:'/-~.
§ 40 = Output Power
2 —20V
o
é 38 —22V
£ --24V
° |- 28V
36
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Frequency (GHz)

Dual-use, end-use statement required.
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ARF11030Q4

30— e R
25 ;/F‘
« 27 - 31.5 GHz Power Amplifier T et S Ml Rkt -4 Gain
o
o 26 dBm PSAT § 15
25 dB Small Signal Gain 10—
5 o
- 20 % PAE at Pe,; =%
0 - -85°C
* 4 mm x 4mm QFN Package 27 28 29 30 31
Frequency (GHz)
9 ?@ 0 %0 —VDD = 10V
Sl D) e 28 |—VDD=12v
GND D GND E
RF INPUT D_‘ > > RFOUTPUT _cg 26 Output Power
e I
GND D GND g ”
GND D — GND 8
GND D GND §- 22
alaNasafiala .
ND VGl Vi ND Vi ND 27 28 29 30 31
Frequency (GHz)

EAR99
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ARF1104Q4

« 27 - 31.5 GHz Power Amplifier

« 28 dBm P¢,r

« 28 dB Small Signal Gain
* 20 % PAE at Pg,

* 4 mm x 4mm QFN Package

GND
GND
RF INPUT
GND
GND

GND

EAR99

GND VD1 VD2 GND VD3 GND

tj

GND VGl VG2 GND VG3 GND

GND

GND

RF OUTPUT

GND

GND

GND

Response (dB)

Ouput Power (dBm)
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—25°C
- -85°C
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Frequency (GHz)
—Y DD = 15V
———
/ __—-"'".--.
27 28 29 30 3
Frequency {GHz)

Gain

Output Power
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ARF1105Q4

27 - 31.5 GHz Power Amplifier
31.5 dBm Pg,

31 dB Small Signal Gain

24 % PAE at Pgpq

4 mm x 4mm QFN Package

GND VD1 VD2 GND VD3 GND

w )
GND D GND

RF INPUT D_‘ RF OUTPUT
GND D GND
“ )
GND D GND

GND VG1 VG2 GND VG3 GND

EAR99

Response (dB)

Ouput Power (dBm)
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. _— T e e — ¢ m— . — .

-—— - - o
- - - o -
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—-40°C
—25°C

- -85°C
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Frequency (GHz)

—VDD = 20V
—VDD = 22V

—VDD = 24V

e

Output Power

27 28 29 30

Frequency (GHz)

31
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Q, V and E-band Amplifiers

» i MELS Gain  P1dB  Psxr  OIP3 Bias Voltage o2 :
Power Amplifier Frequency Frequency (dB) (dBm) (dBm)  (dBm) V) Current Package Sampling
(GHz) (GH2z) (mA)

ARF1208 37 59 26.5 16.5 19 TBD 2 55 Bare Die NOW
ARF1207 57 71 22 21.5 22 TBD 4 250 Bare Die NOW
ARF1206 71 86 22 14.5 TBD 3.5 55 Bare Die NOW
ARF1006 71 76 20 28 29 36 -0.5/4 1000 Bare Die Q32022
ARF1007 81 86 21 28 29 35 -0.5/4 1100 Bare Die Q3 2022
ARF1017 76 81 24 28 29 35 -0.5/4 1100 Bare Die Q3 2022
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ARF1208

« 37 - 59 GHz Low Noise Amplifier

« 3 dB Noise Figure (LNA Bias)

e 26.5 dB Gain

e 19 dBm Saturated Output Power (Driver Bias)
* > 10 dB Input and Output Return Loss

« 2V, 55 mA for LNA Bias

e 4V, 100 mA for Driver Bias

T

\ /

\ /

>

2

Dual-use, end-use statement required.

30
A - o~—— T ~—————_
b TTIAS| o —~ =~ T TSN e~ o -
25 _,-.—\\"_':“'?.‘_ =
a -~ -~ _ \' ~~~~~~~~~ - E
S — T T e~
(]
@ 90 —2.0V
2 --2.5vV
8 —3.0V
15 =351V
— 4.0V
10
37 41 45 49 53 57
Frequency (GHz)
6
—20V
=125V
—3.0V
_Eg 4 — 35V
EZ: -—-\\ —40V
\w—ﬁ%__ﬁ —_—
2
0
37 39 41 43 45 47 49
Frequency (GHz)

Gain

Noise Figure

ALTUM RF
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ARF1207

30

« 57-71 GHz 20 | —— /—\\
LNA/Driver/Medium Power Amplifier 20 S11d Gain. S11. S22
* 22 dB Gain o 2P (inclu’des l;ond
« 22 dBm P¢,; Output Power “ 10 e wires)

N atn
* > 10 dB Input and Output Return Loss -20 “\fﬁ\%\
* 5 dB Noise Figure ” ® Frequenf\?(GHz) ? ”

w
o

4V, 250 mA Nominal Bias

* Single gate and single drain supply, from either
side ' '

N
w

N
o

Psat vs. Frequency

(includes bond
wires)

Output Power (dBm)
= [
o w

(9, ]

o

61 63 65 67 69 71
Dual-use, end-use statement required. Frequency (GHz)

(5]
0
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ARF1206

« 71-86 GHz Low Noise Amplifier
22 dB Gain

Noise Figure 4 dB

14.5 dBm Typical Output P1dB

> 8 dB Input Return Loss

> 9 dB Output Return Loss

Die Size 1.40 x 1.00 x 0.05 mm

3 7 6
RPN
2 3 4

Dual-use, end-use statement required.

30

Response (dB)
N e =N
© © o o o

[y [y N N W
o (8] o (8, ] o

Pour (dBm), Gain (dB), PAE (%)
(9, ]

o
1

—521

—S11

"__’J—__E
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D%
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80
ency (GHz)

90 100

—

>

/1

POUT/

-

/PAE

// /
//

N
o

-15 -10 -5

P, (dBm)

Small signal
Measured
S-parameters

Output Power
Power Gain
PAE at 77 GHz

ALTUM RF
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ARF1006

30
20
« 71 - 76 GHz Power Amplifier 7’; ) o1 Small signal
« 20 dB Small-Signal Gain 8 y —s22 Measured
3 .
—T _
« 29 dBm Output Pgt 20 — S-parameters
« > 10 dB Input and Output Return Loss 30 T~
71 72 73 74 75 76
e > 15 95 PAE Frequency (GHz)
30
» Bare die 3.2 x 2.2 x 0.05 mm e
S0 | Measured
ERE g pia ] S S
% 15 Psar & PAE
o 10
}—E>—I: ® —Psat (dBm)
)| ® 5o - -PAE(%) |
B B TIITRTIRITIy 0 |
AERNURERRER % 71 72 73 74 75 76

Frequency (GHz)

Dual-use, end-use statement required.
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ARF1007

30
20
—_ —=S11
. g 10
81 - 86 GHz Power Amplifier T —s21 Small signal
o
« 21 dB Small-Signal Gain 9 10 I s Measured
= \_/
« 29 dBm Output Pg,; 20 S-parameters
« > 10 dB Input and Output Return Loss -30
81 82 83 84 85 86
e 15 95 PAE Frequency (GHz)
* Bare die 3.2 x 2.2 x 0.05 mm =
T
§ v Output Power*
£ = Power Gain*
@ 5
= PAE*
o b (o &’
FIVITIRIRRRLTIN -
WERRRNRRRE RN 14 T r Tt Tt T 0
S5 3 1 1 3 5 7 9 11 13 15
Input Power (dBm)
| Dual-use, end-use statement required. *Simulated performances
ALTUM REF 30



ARF1017

30 — \\;
20
‘e o 10 —s11 .
« 76 - 81 GHz Power Amplifier 2 ot Small signal
g 0
- 24 dB Small-Signal Gain : . | —522 Measured
a —_— S-parameters
« 29 dBm Output Pgar 20 >< P
\/
* 10 dB Input and Output Return Loss -30
76 77 78 79 80 81
* 16 % PAE Frequency (GHz)
30
» Bare die 3.2 x 2.2 x 0.05 mm _
D 28
£ Measured
© 2 Output Power
5 2 & Power Gain
J G E 22 ~Gain (dB) At 77 GHz
FIRTTITRRRRUTINY pout (dBm)
ARLALRIREYS 20
-2 0 ) 2 4 6 8
| Dual-use, end-use statement required. Pin (dBm}
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Low Noise / Driver Amplifiers

DriI:/c;\;vAl\\lnc])Fl)s“e]:Ci/ers Min. ::GrquZL)Jency Max. (Igﬁlcit;ency Gain (dB) NF(dB) P1dB (dBm) Bias X/c;ltage Blas(ril'i\r)rent sadere | Seming
ARF1200Q2 20 31.5 20 3.5 1 3.3 15 25x25QFN NOW
ARF1201Q2 17 31.5 21 2.6 7 3.3 40 25x25QFN| NOW
ARF1202Q2 37 42 17 4.0 8.5 3.3 15 25x25QFN| NOW
ARF1203Q2 37 40 20.5 4.0 13 3.3 40 25x25QFN| NOW
ARF1205Q2 13 24 23 2.5 16 3.3 50 25x25QFN| NOW
ARF1204Q4 7 12 21 2 20 10/-1.5 60 4x4QFN |Q2/Q32022
ARF1210Q2 32 37 18 3.8 10 3.3 40 25x25QFN| NOW

ARF1206 71 86 22 3.8 14.5 3.5 55 Bare Die NOW
ARF1207 57 71 22 5.0 21.5 4 250 Bare Die NOW
ARF1208 37 59 26.5 2.5 16.5 2 55 Bare Die NOW
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ARF12000Q2

30
« 20 - 31.5 GHz Low Noise / Driver Amplifier % 20 Gain
- 20 dB Gain g
g 10
« 3.5 dB Noise Figure
« 6.5 dBm Output P4dB ° o 20 20 20
« > 12 dB Input and Output Return Loss e
. 3.3V, 15 mA ’ - 1oma
—15mA
« 2.5 mm x 2.5 mm QFN Package g 6 ~r20mA
O de . NF
RFIN B2 °§ 3 —
NC 0
24 26 28 30

Frequency (GHz)

EAR99

ALTUM RF :



ARF1201Q2

30
@ 20 '/:f:‘-:”‘/,j\\
17 - 31.5 GHz Low Noise / Driver Amplifier 3 o Gain
« 21 dB Gain g 10 i
\ ’./’ ---+85°C ‘\
- 2.6 dB Noise Figure v e 1
0 :
« 16 dBm Output P4dB 0 10 20 30 40
Frequency (GHz)
* > 10 dB Input and Output Return Loss
9
° —20mA
3.3V, 40 mA o
---60mA
* 2.5 mm x 2.5 mm QFN Package g 6 i,
GND E" NF
RFIN |2 % 3 _,_‘:é___“_._“_ ___________ ——
4
GND BE
NC 0
24 26 28 30

Frequency (GHz)

EAR99

ALTUM RF .



ARF12020Q2

20
« 37 - 42 GHz Low Noise / Driver Amplifier R A Ca
2 .. Gain
« 17 dB Gain 3 10
. . = ---+85°C
» 4 dB Noise Figure —+25°C
- --40°C
« 8.5 dBm Output P1dB > i u "
Frequency (GHz)
* > 10 dB Input and Output Return Loss -
0]
.33V, 15mA 1 - 1om
—15mA
« 2.5 mm x 2.5 mm QFN Package = 0 ~-20mA
GND .§° 6 NF
o 8 S A N
GND iR 2 4=
2
37 39 41 43

Frequency (GHz)

EAR99

ALTUM RF .



ARF1203Q2

25
E 20 ______________ "—.—/'_-‘.-"‘- ------
« 37 - 40 GHz Low Noise / Driver Amplifier Tg’ --------------------------- Gain
« 20.5 dB Gain § 15
---+85°C
» 4 dB Noise Figure —+25°C
- --40°C
« 13 dBm Output P1dB . i 2 20
Frequency (GHz)
* > 10 dB Input and Output Return Loss -
* 3.3V, 40 mA 10
* 2.5 mm x 2.5 mm QFN Package _® P
= ---60mA
GND % 6 NF
O S 4 R R o=
2
37 38 39 40
| EAR99 Frequency (GHz)
ALTUM RF .



ARF1205Q2

30
Y’Q:Q_;:N,——f: === N
. . . g2 —/ \
* 13 - 24 GHz Low Noise / Driver Amplifier o y \ Gain
5 ’, \\\
« 23 dB Gain 810 |y \
— VDD =3V, |VBIAS = 3V| \
- 2.5 dB Noise Figure / T[VDD = 4V VBIAS = 3V
0 = tVDD =4V, VBIAS = 4V

> 16 dBm Output P1dB 5. 10 15 20 25 30

Frequency (GHz)

> 10 dB Input and Output Return Loss

o

* 3.3V, 40-60 mA, 2.5 mm x 2.5 mm QFN Package - -VDD|= 3V, VBIA = 2V
LZ) LZ) % LZ) 5 — VDD =3V, VBIAS = 3V
= 4 \\ —VDD =4V, VBIAS = 3V
% \ - -VDD =4V, VBIAS =4V /
g 3 \\ ~ "~ A NF
g - .
22
1
0
5 10 15 20 25 30
Frequency (GHz)

EAR99

ALTUM RF .



ARF1204Q4

7- 12 GHz Low Noise / Driver GaN Amplifier
21 dB Gain, 20 dBm P1dB
2 dB Noise Figure

5 W Maximum Input Power Survivability

> 10 dB Input and Output Return Loss
10 V/-1.5V, 60 mA, 4 mm x 4 mm QFN Package

EAR99

Magnitude [dB]

Noise Figure [dB]

3.5

10 12 14 16
Frequency [GHz]

= 41mA
= 60mA
88mA

10 11 12 13

Frequency [GHz]

S-parameters

NF

ALTUM RF
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ARF1210Q2

22
---+85°C
—+25°C
- --40°C .-
o o g » e
« 32 - 37 GHz Low Noise / Driver Amplifier s 1.-.- -f--7 // Gain
o
* 18 dB Galn g 18 ——— _/ — -
. 3.8 dB Noise Figure LT
16
« 10 dBm Output P1dB 32 33 34 35 36 37
Frequency (GHz)
« > 10 dB Input and Output Return Loss
10
« 3.3V,40 mA
- -15mA
« 2.5 mm x 2.5 mm QFN Package =8 —40mA
s ---60mA
S 6 NF
po=o=soS2S
2
32 33 34 35 36 37
Dual-use, end-use statement required. Frequency (GHz)

ALTUM RF .



Integrated Front-End for 5G Millimeter-Wave

Amplifiers Frequency Tx Gain TX Poar Tx P1dB Rx NF NECEN Package

ARF1500Q4 | 24-30 GHz 26 dB 28.5dBm | 26.5dBm 3.5dB

Sampling
21 dB 4 x4 QFN TBD

Measured performance
» 24 - 30 GHz Integrated Front-End a0 0 ‘ ‘
. 26 dB Tx Gain ) . Tx Isolation
3 / — g

* 28.5dBm TX Pgat E N 340
« 26.5dBm Tx P1dB g / g

6 5 d X d o4 10 -4 60 K VIVMW
« 3.5 dB Rx Noise Figure / Tx Gain
e 21 dB Rx Gain 015 20 25 30 35 80 15 20 25 30 35

Frequency (GHz) Frequency (GHz)

» Package Size: 4 x 4 mm QFN 25 0

. . : o~ Rx Isolation
« Single positive bias 20 / \\M,N\\ 20

15

10

\

-40

Response (dB)

Technology demonstrator, can be tailored/customized

Rx Gain

Response (dB)

-

-80

15 20 25 30 35 15 20 25 30 35

Frequency (GHz)

Frequency (GHz)

ALTUM RF
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Switches

: . Input Output
Name Ml ::(;qul)Jency MEES (I:sraq;Jency Inser’(c;lan) HoEE Isolation (dB) Return  Return P((;)I.Bld)B Vctrl (V)  Package Sampling
£ £ Loss (dB) Loss (dB) m
ARF2001 55 96 <2 >35 15 15 >30 0/-5 Bare Die NOW
ARF2003 DC 100 14@>50GHz) 4 15 15 >30 | 0/-5 | BareDie | NOW
2.5@ 77 GHz

ALTUM RF
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ARE2001 * samples and eva bosrds available now

Insertion Loss (dB)

(=)
]

« 55 - 96 GHz SPDT Switch
« 55-71 GHz typical 1.8 dB IL
« 71-86 GHz typical 1.6 dB IL

dB(Measurements..S(2,1))
dB(S(2,1))

: 1 --measured --simulated
» 86-96 GHz typical 2.5 dB IL i
¢ 35 dB |SO|atI0n 40 50 60 freqT(:BHz 80 90 100
» Typical 15 dB Input and Output Return Loss o Isolation (dB)

-- measured -- simulated

« 0/-5V Control Voltages

dB(Measurements..S(4,3))
dB(S(3,1))
T

EAR99 freq, GHz

ALTUM RF .



ARE2003 * samples and eva bosrds available now

. Insertion loss , Isolation
Em—" -10
« DC - 100 GHz SPDT Switch & Bha 520
: 3 \/\“\.‘ 3 30 e R S A
« 50 GHz typical 1.4 dB IL 2 g 40 /..f”""
+ 77 GHz typical 2.5 dB IL " 4 m;z{
* 100 GHz typical 4 dB IL 5 70
0 10 20 30 40 50 &0 70 80 90 100 0 10 20 30 40 50 &0 70 80 90 100
. 30 dB |SO|ati0n Frequency {GHz) Frequency {GHz)
, Input return loss Output return loss
« DC-70 GHz >15 dB Input and Output Return 0
Loss -0 10 L
« 70-100 GHz >10 dB Input and Output Return ?_m 1 L v . T o
Loss 2 \“\\ 2 [
* 30 o < 30
» 0/-5 V Control Voltages
-40 -40
0 10 20 30 40 50 &0 70 80 90 100 0 10 20 30 40 50 &0 70 80 90 100
Frequency (GHz) Frequency [GHz)

EAR99

ALTUM RF .




THANK YOU !
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