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Altum RF: Key Product Groups

Distributed Amplifiers

Power Amplifiers

Low Noise / Driver Amplifiers

Integrated Front-End

Switches

 Attenuators (details on request)
* Phase Shifters (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 DC 24 13 21.5 23.6 30 10 130 4 x 4 QFN NOW
ARF1301Q5 DC 18 12.5 28 30 37.5 12 310 5x5QFN NOW
ARF1303 DC 60 15 22 24 TBD 6 240 Bare Die NOW
ARF1303Qé6 DC 50 14 22 24 TBD 6 240 6 x 6 QFN Q32023
ARF1304Q5 DC 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 DC 26.5 15 29.5 32 TBD 20 450 6 x 6 QFN NOW
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ARF130004
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Export from The Netherlands/EU, no licence

Measured Gain at -40°, 25° and 85°C
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 samples and eval boards available now
ARF130105

Measured Gain at -40°, 25° and 85°C
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Export from The Netherlands/EU, no licence Input Power (dBm)
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~ samplesand eval boards avalable now
ARF1303 2
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Export from The Netherlands/EU, dua(}-use,Nemnd-use statement required. ‘uncompensated, on-wafer measurement
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AR F 1304Q5 Measured Gain at -40°, 25° and 85°C
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Export from The Netherlands/EU, no licence
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ARF1306(C5)

15 dB Small-Signal Gain
34 dBm Output Pgar
10 dB Power Gain
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Export from The Netherlands/EU, no licence

2 - 18 GHz Distributed Amplifier

>12 dB Input/Output Return Loss

RRRRR

5 mm x 5 mm Ceramic Package or Bare Die
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ARF1307(C7)
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2 - 20 GHz Distributed Amplifier
18 dB Small Signal Gain
40 dBm Output Pg,

VD1 VD2A VD2B

Y
;ﬁ/\ﬂ_@ -

1

ANANA

VG1

4
NC VG2 NC

>15 dB Input/Output Return Loss

7 mm x 7 mm Ceramic Package or Bare Die

0=

Export from The Netherlands/EU, dual-use, end-use statement required.
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ARF13120Q6

DC — 26.5 GHz Distributed Amplifier
15 dB Small Signal Gain

32 dBm Output Pg,7 at 10 GHz

> 10 dB Input and Output Return Loss

6 mm x 6 mm QFN Package
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Export from The Netherlands/EU, no licence
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Power Amplifiers: X-, Ku- and K- 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 40 38 40 45 -1.9/22 200 5x 5 QFN NOW
ARF1020Q5 9 11 27 39 40 45 -1.9/22 180 5x5QFN NOW
ARF1021Q5 9 12 29 34 37 TBD -1.9/22 100 5x5QFN Q2 2023
ARF1022Q4 8 12 30 31 34 TBD -1.9/22 80 4 x4 QFN Q2 2023
ARF1108Q4 8.5 12 23 26.5 27 TBD -0.6/8 170 4 x4 QFN NOW
ARF1109Q4 8 12 25 29 30 TBD -0.8/8 230 4 x4 QFN NOW
ARF1110Q4 8 12 25 31 33 TBD -0.9/8 330 4 x4 QFN NOW
ARF1111Q4 13 17.5 22 27 28 TBD -0.95/8 85 4 x4 QFN NOW
ARF1112Q4 13.5 17 24 29 30 TBD -0.75/8 270 4 x 4 QFN NOW
ARF1113Q4 13.5 17.5 19 31.5 33 TBD -0.6/8 720 4 x4 QFN NOW
ARF1114Q4 17 23 24 25 26 TBD -0.6/7 170 4 x4 QFN NOW
Al [V
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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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Export from The Netherlands/EU, dual-use, end-use statement required.
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ARF1002C7
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« 8 - 11 GHz Power Amplifier ~ / N
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Export from The Netherlands/EU, dual-use, end-use statement required. Output Power (dBm)
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ARF1003C7

« 8.5-10.5 GHz Power Amplifier
* 42 dBm Output Pgut

37% PAE
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Export from The Netherlands/EU, dual-use, end-use statement required.

>10 dB Input and Output Return Loss

High-Performance 7 x 7 mm Ceramic Package
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| samplesand evalboards available
ARF1009Q5

45
3 5., Ji Output power
« 9 — 11 GHz Power Amplifier : / N P, = 10 dBm
« 40 dBm Output PSAT at 30 dB Power Gain %35 . VD=22v,
3 —Pulsed 10us 10% \
* 40 % PAE (CW Operation) ° / Ccw ' IDQ =150 mA
« 5mm x 5 mm 32L QFN Package % . 10 " 2
] Frequency (GHz)
« 20 — 26 V Operation 50,00
- Also available as bare die g I s e PAE
c98ygedy 2 4500 'S --CW
: [[ N - P, = 10 dBm
NC I 28 NiC w \‘ h_______‘//
M- = 3" f N AT \ VD =22V,
§ 3500 / \ IDQ = 150 mA

30.00

13|
oLgeLgyge g
zzzgzgzz

Export from The Netherlands/EU, 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 (CW operation)

* 5mm x 5 mm 32L QFN Package

« 20 — 26 V Operation

* Also available as bare die

N/C
NC B

Bl N/C

El N/C

El N/C

Bl GND

2l RFOUT
il GND

[l N/C

[l N/C

N/C |E
GND I
RFIN S
GND i
N/C |
N/C |

Export from The Netherlands/EU, dual-use, end-use statement required.
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Pn=20dBm
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IDQ = 144 mA
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Pn=20dBm

VD = As indicated
IDQ = 144 mA
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ARF1108Q4

35
30
| 3 g25 ,ﬁ-_-%-:;i‘:‘_‘::—-— ______ - Small Signal Gain
* 8.5 —12 GHz Driver Amplifier 320 f - =3 vpD=8V
815 = !
« 27 dBm Saturated Output Power £ --a0c| VG =-0.6V,
« 23 dB Linear Gain 5 _z:z IDQ =170 mA
0
* > 10 dB Input and Output Return Loss 8 v 1 [éiu 12 13
requency z
* 40 % PAE at 10 GHz 35
30
* 4 mm x 4 mm QFN Package
2> Zr Output power
ERCRCRERERE £ 20 7 _
N/CI’LH LHIEN/C %15 y/ VD - 8 V,
ool 7] [rjore 3 =
wnfa  Ctreour o 12) A// = VG =-0.6V,
g E ; 7 —F=10GHz | IDQ =170 mA
Nel 6] 13 |ne —F=12GHz
. . ) o " " _5 I I
H H H H H H 20 -15 -10 -5 0 5 10

Export from The Netherlands/EU, no licence
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ARF1109Q4

gg -—521
30 Small Signal Gain
. .- S 25
« 8 — 12 GHz Driver Amplifier 2 % — VD=8V,
215
« 30 dBm Saturated Output Power £ 10 VG =-0.8V,
5
« 25 dB Gain 0 IDQ =225 mA
8 9 10 11 12
* > 10 dB Input and Output Return Loss Frequency [GHz]
40
* 42 % PAE at 10 GHz 35
« 4 mm x 4 mm QFN Package 30 —
Q J T 25 A// Output power
HEH Y 2 20 A VD=8V
e[ 7] (8 |we = // // ’
= =i B I VG =-08V,
[ (el % —FoEe T DQ =229 mA
o[ E] s 5 A —F = 10GHz || -
vl e v —F=12GHz
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Export from The Netherlands/EU, no licence Piy [dBm]
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ARF1110Q4

40
35 -_—S521
@ 30 . .
225 Small Signal Gain
° — I ifi ¢ 20
8 —12 GHz Driver Amplifier 5 VD=8V,
« 33 dBm Saturated Output Power & 10 VG =-09V,
« 25 dB Gain 0 IDQ =324 mA
8 9 10 11 12
* > 10 dB Input and Output Return Loss Frequency [GHz]
+ 38 % PAE at 10 GHz ©
35
* 4 mm x 4 mm QFN Package —
J . yd /7 Output power
VG N/C NC VD1 VD2 VD3 p— 25
B B £ -
jLH L\J: 520 / VD=8V,
g = dnl // VG =-09V,
ool [ 10 —F=8GHz | IDQ = 336 mA
w5 o //
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GRURCRCRTAT 0 —
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Export from The Netherlands/EU, no licence Py [dBm]
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ARF11110Q4

Measured Gain at -40°, 25° and 85°C

35
30
_25 |tk Small Signal Gain
« 13 - 17.5 GHz Driver Amplifier 320 // ---------- RN VD=8V
« 28 dBm Saturated Output Power i 12 Jacl VG =-0.95V,
. . —+25°C
« 22 dB Linear Gain 5 T IDQ = 85 mA
« > 10 dB Output Return Loss, >8 dB IRL "2 135 14 15 16 17 18
Frequency [GHz]
* 40 % PAE at 15 GHz a
* 4 mm x 4 mm QFN Package 30 -
os A~ Output power
VG NC NC VD1 VD2 VD3 / y
24|ﬁ||f|21 20[ |19 = 20 /A VD_8V
Ne| 1] 18 |ne dEJ / 7 - ]
o= pe Sis VG =-0.95 V
RFIN| 3 |—|E RRRRR n'_élO //A/ - Y !
ool 7] [ ]on : /A/ —F=13.5GHz | IDQ = 86 mA
nel s | (4 |ne 7 —F =15.5GHz
-20 -15 -10 -5 0 5 10
Export from The Netherlands/EU, no licence P, [dBm]
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ARF11120Q4

« 13.5 - 17 GHz Driver Amplifier
« 30 dBm Saturated Output Power

« 24 dB Gain

« >10 dB Input Return Loss, >7 dB ORL

* 30 % PAE at 15 GHz

* 4 mm x 4 mm QFN Package

Ne| 1]

3 2
z [S]

ERERE

NiC| 6

VG N/C NC VD1
HEE
1
2
3

1

VD2 VD3
20 19
N/C

18
[17]eno
6

RRRRR

13 [NC

71 [ [ [ [ [
N/C N/IC NC NC NC NC

Export from The Netherlands/EU, no licence
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35 —S21
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Q
g 20 N
215
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5
0
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Frequency [GHz]
40
35
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/
_.25 // PeZa
E AN/
220 Ve a4
'_,:_;15 //////
5 LA —F = 13.5GHz]]
0 P —F=155GHz |
S —F = 17.5GHz
_5 T T
20 -15 -10 -5 0 5 10

P,y [dBm]

Small Signal Gain

VD=8V,
VG =-0.75 V,
IDQ = 275 mA

Output power

VD=8V,
VG =-0.75 V,
IDQ = 265 mA

ALTUM RF
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ARF1113Q4

30
- =521
g Small Signal Gain
s 20
° _ = g E’ /—- \
13.5 - 17.5 GHz Driver Amplifier £ 15 VD=8V,
« 33 dBm Saturated Output Power 51(5) VG =-0.6V.
« 19 dB Gain 0 IDQ =720 mA
13.5 14.5 15.5 16.5 17.5
« >10 dB Input Return Loss, >12 dB ORL " Frequency [GHz]
* 25 % PAE at 15.5 GHz 35
N7
* 4 mm x 4 mm QFN Package %0 -
Q J _ 25 /// Output power
ERERERCRERE & 20 74
o7 s 2 7 VD=8V,
e o 1 %/ VG =-0.6V,
ool 4] [ ]ere 5 ,A —F = 13.5GHz IDQ =715 mA
no[ 5] [ o —F =15.5GHz|
w6 | [ e . ,
oliclolclola v o
-20 -15 -10 -5 0 5 10 15

Export from The Netherlands/EU, no licence
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ARF1114Q4

N W
v O

« 17 - 23 GHz Driver Amplifier §i§
« 24 dB Linear Gain ;’,‘10
+ 25 dBm P1dB .
« 26 dBm Saturated Output Power

« > 25% PAE, 7V, 170 mA Nominal Bias 0
« 4 mm x 4 mm QFN Package 25
= .E. 20
- o] - 3 s

P D - ,5
s [ | e n? 10
e :J] 5
e 0

Export from The Netherlands/EU, no licence

—_—521
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p’ —
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Frequency [GHz]

.
// /
/7 —Freq-17GHz
r ==Freq=20GHz |
/ =—=Freq=23GHz
-20 -15 10 -5 0 5 10
P,y [dBm]

Gain

VD =7V,

VG =-0.6V,
IDQ = 170mA

Output power

VD =7V,
VG = -0.55V,
IDQ = 180mA
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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
(GH2z) (GH2) (mA)

ARF1010Q4 22 30 28 27 29.5 36 4 600 4 x 4 QFN NOW
ARF1026Q4 27 31.5 28 26 29 36 4 600 4 x 4 QFN NOW
ARF1106Q4 24 31 28 24 26 33 4 300 4 x 4 QFN NOW
ARF1012Q4 37 41 26 24.5 27.5 32 4 550 4 x 4 QFN NOW
ARF1107Q4 37 41 26.5 24.5 25 29.5 4 275 4 x 4 QFN NOW
ARF1023Q4 34 38 29.5 26 28 335 4 550 4 x 4 QFN NOW
ARF1013 27 31.5 28 38.9 44 -1.9/22 115 Bare Die NOW

ARF1013Q6 27 31.5 27.5 38.5 43.5 -1.9/22 115 6 x 6 QFN Q22023
ARF1014 27 31.5 24 41 49 -1.9/22 230 Bare Die NOW

ARF1014Q6 27 31.5 27 39.5 48.5 -1.9/22 230 6 x 6 QFN Q2 2023
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

Al [V
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ARF10100Q4

22 - 30 GHz Linear Amplifier

28 dB Gain

27 dBm Output P1dB

> 13 dB Input and Output Return Loss
36 dBm Output IP3

* 4 mm x 4 mm QFN Package

N/C il il N/C

N/c B [l GND

GND Ll RFOUT

RFIN [ (Bl GND

GND [ [l N/C

(El N/C

N/C

NC I

VREF S

Export from The Netherlands/EU, no licence

Response (dB)

Gain(dB) and PAE (%)
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ARF10260Q4

« 27 -31.5 GHz Linear Amplifier

« 28 dB Gain

« 26 dBm Typical P1dB

« > 10 dB Return Loss Input/Output

« 36 dBm Output IP3

* 4V Power Supply, 600 mA (Quiescent)

« Positive Supply and Control Voltages Only

« 4 mm x4 mm QFN Package

Export from The Netherlands/EU, no licence

N/C N/C N/C VDD N/C VDET

Measured Gain at -40°, 25° and 85°C
40
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N/C

GND
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—-40°C| —20°C | - -85°C
20 225 25 27.5 30 315
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Measured P1dB at -40°, 25° and 85°C

30

Output Power (dBm)
> ) N
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=
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\_ -
S~
-

—-40°
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N
N

28
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Frequency (GHz)
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ARF1106Q4

24—31 GHz Linear Amplifier

28 dB Gain

24 dBm Typical P1dB

>10 dB Return Loss Input/Output

33 dBm Output IP3

4 V Power Supply, 300 mA (Quiescent)
* 4 mm x 4 mm QFN Package

 Positive Supply and Control Voltages Only

VBIAS N/C N/C VDD N/C VDET

ERZRGREAE

GND GND

B

RFIN 17 |RFOUT

GND

GND

N/C

N/C N/C

ERERCRERERS

e |
[15 |nve
(4]
(]

N/C

[ [ ] [ [ [

Export from The Netherlands/EU, no licence

Measured Gain at -40°, 25° and 85°C

Response (dB)

Measured P1dB at -40°, 25° and 85°C

Output Power (dBm)
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Measured Gain at -40°, 25° and 85°C

ARF1012Q4

30
« 37—41 GHz Linear Amplifier T TN T
o ) —_\\———"\ \
» 26 dB Gain g 25 - NN
% P el e -~ \
+ 24.5 dBm Typical P1dB : N \
g 20 = b
e > 12 dB Return Loss Input/Output * —25°C
--85°C
e 32 dBm Output IP3 s
. 37 38 39 40 41 42
« 4V Power Supply, 550 mA (Quiescent) Frequency (GHz)
* 4 mm x 4 mm QFN Package Measured P1dB at -40°, 25° and 85°C
oy 30
* Positive Supply and Control VoltagesOnly — —~| .
VvD1 VD2 VD3 VD4 N/C VDET gzs ------- %:/':'——{—/_’ —__L -_\- -
GND 520
815
NiC -+-40°C +25°C + -85°C
10
37 38 39 40 41 42
Export from The Netherlands/EU, no licence Frequency (GHz)

ALTUM RF .




Measured Gain at -40°, 25° and 85°C

ARF1107Q4

35
« 37—41 GHz Linear Amplifier .
30 © S -
« 26.5 dB Gain g o~ T~ <7S
) - -—-- \ -~ =
. § Skl \/—-\ \
« 24.5 dBm Typical Output P1dB 2% ARRET EE N N
& — -40° A
* 29.5 dBm Output IP3 20 — %
. - -85°C
« 4V Power Supply, 275 mA (Quiescent) .5
37 38 39 40 a1 42
i 4 mm X 4 mm QFN PaCkage Frequency (GHz)
(o] o o]
» Positive Supply and Control Voltages Only Mea;ured P1dB at -40%, 257 and 85°C
eno[ 1] GND § 25 =T ,,i_-\_\f‘\_._/‘g
GNDZI EGND %20 ---" )
N/CII ENIC -o:-;
Q
N/CEI EN/C 315
N/CZI EN/C
-1-40°C +-25°C + -85°C
II\Z:I IIE:I Ir\il Irxil IECI VI:;: 10
37 38 39 40 41 42
Export from The Netherlands/EU, no licence Frequency (GHz)

ALTUM RF .




ARF1023Q4

35

|

AT N

34 - 38 GHz Linear Amplifier Gain
g \

Response (dB)
)
(6, ]

« 29.5dB Gain /
20
« 26 dBm Output P1dB /
15
« > 13 dB Input and Output Return Loss 0 32 M4 3% 3B 40

Frequency (GHz)

4 mm x 4 mm QFN Package

VDL VD2 VD3 VD4 NIC VDET Y A
30 S S
ol :
N/C 18 |NIC !
N/C GND 20

/ Power Gain

B £ 10 / PAE at 37 GHz
Tg;wc / _.Gain
III 12

RFIN

Gain(dB) and PAE (%)

GND

I
2]
GND E
5]

NiC Zl E NIC 0 ____________./ —PAE
7] ]_aLTM [19] 5 10 15 20 25 30

N/C VBIAS N/C N/C N/C VREF Output Power (d Bm)
Export from The Netherlands/EU, dual-use, end-use statement required.
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ARF1013

Measured Gain at -40°, 25° and 85°C

40
11 30 e — T
« 27 - 31.5 GHz GaN Power Amplifier MMC g — ]
« 28 dB Small-Signal Gain 5 20
g —-40°C
- 18 dB Power Gain 0
* 6 W Output Power o LB
27 28 29 30 31
« 30% PAE Frequency (GHz)
42
* Die Size: 3.00 x 1.75 x 0.10 mm
E
g
5 36 Power
§ —20V
s 3% [T—22v
£ 3y | --2aV
© | - 28V
30
27 28 29 30 31
Frequency (GHz)
Export from The Netherlands/EU, dual-use, end-use statement required.
ALTUM RF )



ARF1014

40
30

« 27 - 31.5 GHz GaN Power Amplifier MMC g
« 24 dB Small-Signal Gain é “
17 dB Power Gain " 10
« 12 W Output Power 0
« 25% PAE a4
* Die Size: 3.0x 3.4 x 0.1 mm -

£

5
:g 38

3
36

Export from The Netherlands/EU, dual-use, end-use statement required.

Measured Gain at -40°, 25° and 85°C

— \_ _ ..... | / i
—-40°C
—25°C
--85°C
27 28 29 30 31
Frequency (GHz)
“\‘Z. _ \__ ~~~~~~~~~~~~~~~~ L -
—_——— \\Q--:'i’/._'
— == Output Power
—20V
—22V
--24V
----- 28V
27 28 29 30 31
Frequency (GHz)

ALTUM RF
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ARF11030Q4

Measured Gain at -40°, 25° and 85°C

30— e R
25 ;/F‘
« 27 - 31.5 GHz Power Amplifier & 90 lmo- "1 T -~
A
o
o 26 dBm PSAT § 15
25 dB Small Signal Gain 10—
5
(o) —25°C
+ 20 % PAE at Pgar C =
* 4 mm x 4mm QFN Package 27 28 29 30 31
Frequency (GHz)
0 g %0 —VDD = 10V
D) Gl 28 |—VDD=12v
GND D GND E
RF INPUT D_‘ > > RFOUTPUT _cg 26 Output Power
e I
GND D GND g
2 24
GND D — GND 9_-'
GND D GND §- 22
alalaNalalia N
GND VG1 VG2 GND VG3 GND 27 28 29 30 31
Frequency (GHz)

Export from The Netherlands/EU, no licence
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ARF1104Q4

GND

GND

RF INPUT

GND

GND

GND

GND VD1 VD2 GND VD3 GND

tSjJ

GND VGl VG2 GND VG3 GND

27 - 31.5 GHz Power Amplifier
28 dBm P,

28 dB Small Signal Gain
20 % PAE at P¢pq

4 mm x 4mm QFN Package

GND

GND

RF OUTPUT

GND

GND

GND

Export from The Netherlands/EU, no licence

Response (dB)

Ouput Power (dBm)

Measured Gain at -40°, 25° and 85°C

35

V — —

30

25

- - - - =

20

15

10 —=o~c

5 [—25°C
- -85°C

27 28

30

29 30 31

Frequency (GHz)

—YDD = 15V
29

28

|

27

26

27 28 29

Frequency {GHz)

30 31

Output Power

ALTUM RF
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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

Export from The Netherlands/EU, no licence

Response (dB)

Ouput Power (dBm)

35
30
25
20
15
10

35

33

31

29

27

25

Measured Gain at -40°, 25° and 85°C

. -T
.

\ —

-

/
-
-

—

- - -

T T —
,—_—— - -

—

-

—-40°C
—25°C

- -85°C

27 28

29 30 31

Frequency (GHz)

—VDD = 20V
—VDD = 22V

—VDD = 24V

e

27 28

29 30
Frequency (GHz)

31

Output Power

ALTUM RF
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Q, V and E-band Amplifiers

» i MELS PIdB  Psar  OIP3 Bias Voltage 012 :
Power Amplifier Frequency Frequency (dBm) (dBm)  (dBm) V) Current Package Sampling
(GHz) (GHz) (mA)

ARF1208 37 59 26.5 16.5 19 TBD -0.4/2 55 Bare Die NOW
ARF1207 57 71 20 21.5 22 TBD -0.4/4 250 Bare Die NOW
ARF1206 71 86 22.5 14 15 TBD -0.25/3.5 55 Bare Die NOW
ARF1006 71 76 30 28 30 35.5 -0.4/4 750 Bare Die Q4 2023
ARF1007 81 86 27 28 30 35 -0.4/4 750 Bare Die Q4 2023

A] [V]

ALTUM RF .



ARF1208

« 37 - 59 GHz Low Noise Amplifier

« 3 dB Noise Figure (LNA Bias)

« 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

* 4V, 100 mA for Driver Bias

>

T

\ /
\ /

2

Export from The Netherlands/EU, dual-use, end-use statement required.

30
A et N RO T £
a \d‘\\;:_\'~\. _________ -;E
S — T T e~
(]
g --2.5vV
8 —30V
15 =—35V
— 4.0V
10
37 41 45 49 53 57
Frequency (GHz)
6
—20V
=25V
—30V
_’Cg 4 —35V
:Z: =y \ —40V
2
0
37 39 41 43 45 47 49
Frequency (GHz)

Gain

Noise Figure

ALTUM RF
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ARF1207

« 57-71 GHz

LNA/Driver/Medium Power Amplifier

* > 20 dB Gain

* 22 dBm Pg,; Output Power

* > 10 dB Input and Output Return Loss
* 5 dB Noise Figure

4V, 250 mA Nominal Bias

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

Export from The Netherlands/EU, dual-use, end-use statement required.

30

Response (dB)

Output Power (dBm)

20

10

0

-10

-20

w
o

N
w

N
o

[N
(8]

[N
o

(9, ]

o

N

C11 4

N

S L LU

Frequency (GHz)

—S21dB
—S22dB
N
“‘\fﬁ\%m /
60 65 70 75

(5]
0

61

63 65 67 69
Frequency (GHz)

71

Gain, S11, S22

(includes bond
wires)

Psat vs. Frequency

(includes bond
wires)

ALTUM RF
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ARF1206

« 71-86 GHz Low Noise Amplifier
22.5 dB Gain

Noise Figure 3.2 dB at 77 GHz
14 dBm Typical Output P1dB
Die Size 1.40 x 1.00 x 0.05 mm

3 7 6
RPN
2 3 4

Export from The Netherlands/EU, dual-use, end-use statement required.

30

20

Response (dB)
N e =
o o o o

(%)
o

Pour (dBm), Gain (dB), PAE (%)
= = N N
w o (3, o (8,

o
1

—_—

BN

avay

V'/

|

¥

60 7

0 80

90

Frequency (GHz)

Gain

[

i

Dl
/

/ PAE

\\
\

N
o

-15

-10

P (dBm)

Small signal
Measured
S-parameters

Output Power
Power Gain
PAE at 77 GHz

ALTUM RF
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ARF1006

RFIN

Export from The Netherlands/EU, dual-use, end-use statement required.

71 - 76 GHz Power Amplifier
28 dB Small-Signal Gain
30 dBm Output Pgar

> 15 dB Input and Output Return Loss

20 % PAE
Bare die 3.5 x 2.3 x 0.05 mm

VG1B VD1B VG2B VD2B VG3B VD3B VG4B VD4B  VREF VDET

(2] [s] [4] [5] [e] [7]  [e] [e]

VG1A VD1A VG2A VD2A VG3A VD3A VG4A VD4A

RFOUT

$21 (dB)

-35

Pout (dBm), Gain (dB) & PAE (%)

35
25
15

5
-5

Vi \/ ~
70 72 74 76 78
Frequency (GHz)

Input Power (dBm)
*Includes RF Ribbon transition

Measured’
Small signal
S-parameters

Measured®
Output Power

Power Gain
PAE

ALTUM RF
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ARF1007

RFIN

Export from The Netherlands/EU, dual-use, end-use statement required.

81 - 86 GHz Power Amplifier
25 dB Small-Signal Gain
28 dBm Output Pgar

15 dB Input and Output Return Loss

15 % PAE
Bare die 3.5 x 2.3 x 0.05 mm

VG1B VD1B VG2B VD2B VG3B VD3B VG4B VD4B  VREF VDET

(2] [s] [4] [5] [e] [7]  [e] [e]

VG1A VD1A VG2A VD2A VG3A VD3A VG4A VD4A

RFOUT

S21 (dB)

30

20 —— —

10

0

10 1

-20 >~~~ /——\ ~N.

A AN
78 80 82 84 86 88

Frequency (GHz)

N - N
o )] o

Pout (dBm), Gain (dB) & PAE (%)
(6]

o

LA N I B I O Y I O ) B A
-12 10 8 6 4 -2 0 2 4 6 8

Input Power (dBm)
*Includes RF Ribbon transition

10 12 14

Measured’
Small signal
S-parameters

Measured®
Output Power

Power Gain
PAE

ALTUM RF
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Low Noise / Driver Amplifiers

Dril;c;\;vpl\\ln?rl)s“e]ii/ers Min. z:cr;'quZl)Jency Max. (FGrE(il)Jency Gain (dB) NF(dB) P1dB (dBm) Bias X/o)ltage Blas(ril;\r)rent Serflers | Semiralfi
ARF1200Q2 20 31.5 20 3.5 1 3.3 15 2.5x2.5QFN NOW
ARF1201Q2 17 31.5 21 2.6 7 3.3 40 2.5x25QFN NOW
ARF1202Q2 37 42 17 4.0 8.5 3.3 15 25%x25QFN| NOW
ARF1203Q2 37 40 20.5 4.0 13 3.3 40 25%x25QFN| NOW
ARF1205Q2 13 24 23 2.5 16 3.3 50 25x25QFN| NOW
ARF1204Q4 7.5 12 21 2 16 8/-1.5 65 4 x4 QFN Q2 2023
ARF1210Q2 32 37 18 3.8 10 3.3 40 2.5x25QFN NOW
ARF1211Q3 6 14 25 1.7 18 4~8 60 3x3QFN NOW

A][V]

ALTUM RF .



ARF12000Q2

Mea%lred Gain at -40°, 25° and 85°C

. . - = . -"-—-,-"/"{/,&\
« 20 - 31.5 GHz Low Noise / Driver Amplifier s e SN
« 20 dB Gain &
& 10 ---+85°C A\
« 3.5 dB Noise Figure —+25°C
- --40°C W
[ ] 0 =
6.5 dBm Output P4dB 0 20 0 40
Frequency (GHz)
* > 12 dB Input and Output Return Loss
9
« 3.3V, 15mA - -10mA
—15mA
« 2.5 mm x 2.5 mm QFN Package 5 6 ~20mA
GND Eo e RS PPy - NF
RFIN B2 % 3 —
GND g z
NC 0
24 26 28 30
Frequency (GHz)
Export from The Netherlands/EU, no licence
ALTUM RF )




ARF1201Q2

Measured Gain at -40°, 25° and 85°C

30
» 17 - 31.5 GHz Low Noise / Driver Amplifier g R A
« 21 dB Gain g | :
* 2.6 dB Noise Figure =P i e ‘\;‘?;\
- 16 dBm Output P4dB . A s 3
« > 10 dB Input and Output Return Loss i " Frequency (GHe) ®
« 3.3V, 40 mA ’ Tﬁﬁﬂﬁ
« 2.5 mm x 2.5 mm QFN Package g o “eOmA
GND E" NF
RFIN B R e mov—— —
GND g z
e .
24 26 28 30
| Export from The Netherlands/EU, no licence Frequency (GH2)
ALTUM RF O




* samples and eval boards available now
ARF12020Q2

Measured Gain at -40°, 25° and 85°C

20
» 37 - 42 GHz Low Noise / Driver Amplifier T o~
« 17 dB Gain 2
« 4 dB Noise Figure « 10 -
—+25°C
« 8.5 dBm Output P1dB i - --40°C
- >10 dB Input and Output Return Loss %7 Y eqeny iy
10
- 3.3V, 15mA o
—15mA
« 2.5 mm x 2.5 mm QFN Package =8 --20mA
GND :g; 6 NF
RFIN B E o e
GND g Z° 4 ___;qf:\;\:“;ﬁf—-—
2
37 39 41 43

Export from The Netherlands/EU, no licence Frequency (GHz)

ALTUM RF .




ARF1203Q2

Measured Gain at -40°, 25° and 85°C

25
37 - 40 GHz Low Noise / Driver Amplifier g0 }’ ______________
- 20.5 dB Gain 2T
« 4 dB Noise Figure &£ 15 -1g5°C
—+25°C
« 13 dBm Output P1dB o - --40°C
« > 10 dB Input and Output Return Loss ¥ evequency (GHa) “
- 3.3V, 40 mA 10
« 2.5 mm x 2.5 mm QFN Package _® A
2 ---60mA
GND % 6 NF
GND BB é 4 =;-......___--__._—__:._-._:---__:----:-‘)'_-—:
2
37 38 39 40
| Export from The Netherlands/EU, no licence Frequency (GHz)
ALTUM RF . [




ARF1205Q2

30
PSIPENIPED Z N \
. . . go | \
* 13 - 24 GHz Low Noise / Driver Amplifier 3 \ Gain
[}
« 23 dB Gain 8 10
— 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
Frequency (GHz)
* > 10 dB Input and Output Return Loss
« 3.3V, 40-60 mA, 2.5 mm x 2.5 mm QFN Package ¢ Vool ov, veiab - 2v
g 9 9 9 5 — VDD =3V, VBIAS =3V
o4 \\ —VDD =4V, VBIAS = 3V
GND % \.| = -VDD-=4V,VBIAS =4V
€3 \\‘\-\ A / NF
RFIN &3 o S~ L= =<
g2
GND BB
1
NC
0
5 10 15 20 25 30
Frequency (GHz)
Export from The Netherlands/EU, no licence
ALTUM RF )




ARF1204Q4

7.5 - 12 GHz Low Noise / Driver GaN Amplifier
21 dB Gain, 16 dBm P1dB
2 dB Noise Figure

5 W Maximum Input Power Survivability
> 10 dB Input and Output Return Loss
« 8V/-1.5V, 65 mA, 4 mm x 4 mm QFN Package

Export from The Netherlands/EU, no licence

Response (dB)

Response (dB)

25

N
o

=
(9]

10

\\
/ --8V
— 10V
7.5 10 12.5 15
Frequency (GHz)
--8V
—10V
/)
7
7
\
\ e
\ _|-
N~ _ -
5 7.5 10 125 15
Frequency (GHz)

S-parameters

NF

ALTUM RF
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* samples and eval boards available now
ARF1210Q2

Measured Gain at -40°, 25° and 85°C

22
---+85°C
—+25°C
« 32 - 37 GHz Low Noise / Driver Amplifier = 0 - -a0%c e
= 5 J-- N
* 18 dB Gain 2 —
§ //
« 3.8 dB Noise Figure g 8 I | I
- 10 dBm Output PdB T e
16
« > 10 dB Input and Output Return Loss 3 3 34 3 36 37
Frequency (GHz)
10
« 3.3V, 40 mA
- -15mA
« 2.5 mm x 2.5 mm QFN Package _ 8 o
% ---60mA
5 © NF
&
b B P -
L e i E—
I e B
2
@ 32 33 34 35 36 37
Export from The Netherlands/EU, dual-use, end-use statement required Frequency (GHz)

ALTUM RF .




ARF12110Q3

 6—14 GHz Low Noise Amplifier

« 25 dB Gain

* 10 dB Input and Output Return Loss

» 1.7 dB Noise Figure

« 4~8V, 60 mA Nominal Bias from Single Supply
« 3mm x 3 mm QFN Package

[an)
>

be L3 L4 L3

i
L]

RFINEH G RFOUT
9]

[5] [e] [7] [8]

Export from The Netherlands/EU, no licence

Response (dB)

Noise Figure (dB)

30

20

10

-10

-20

10

—511
—S21

—S522

/-

'

T

10

Frequency (GHz)

15

10

Frequency (GHz)

15

20

S-parameters

NF

ALTUM RF
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Front-End IC (LNA + PA + Switch)

Frequency Tx Gain TX Pgat Rx NF Rx Gain Package

ARF1502Q4 | 8-12 GHz 26 dB 31 dBm 3dB 24 dB 4 x4 QFN

Sampling
NOW

A][V]

ALTUM RF
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Rx
Small Signal Gain

ARF15020Q4

w
o

N
v

N
o

* 8 -12 GHz Integrated Front-End IC

Response [dB]
[N
w

. Vd, Rx=3.3V
* 31 dBm Transmitted Saturated Output Power 10 d Rxx— 30 mA
- 3 dB RX Noise Figure (LNA + Switch) 5
i 24 dB RX Linear Gain ’ ° ’ Freque:coy[GHz]11 n v
« 3.3V, 30mA LNA Quiescent Bias . 7. 35
+ 8V, 316mA PA Quiescent Bias S a0 A —
5V Switch S ly Volt GNDIIu u [18 [ ne 25 ///// Tx
witch Supply Voltage T = 20 V748 Output Power
* 4 mm x 4 mm QFN Package - 8 s A
eND| 3 | ;\gﬁ TRX E // V'
oND[ 4 | GND = 10 7///// —FeeeHz vd, Tx =8 V
s L —ro | Vg, Tx=-0.9V
= / el 1dg, Tx = 308 mA
GNDE N/C : / —F=12GHz q
e : 1: |7| FI 20 15 10 5 0 5 10 15
g 5 5 & = = Py [dBm]

Export from The Netherlands/EU, no licence

ALTUM RF . o




SPDT Switches

Min. Frequency Max. Frequency Isolation 1PO.1dB :
Switches IL (dB IP1dB (dBm Package Samplin
ARF2002Q3 7 11 1.5 30 33.5 35 0/+5 3 x 3QFN Q2 2023
ARF2004Q3 6 12 1.1 30 33.5 35 -5/0 3x3QFN Q2 2023
ARF2001 55 96 <2 >35 >22 >24 0/-5 Bare Die NOW
1.4 @ 50 GHz ;
ARF2003 DC 100 25 @ 77 GHz >30 >22 >24 0/-5 Bare Die NOW

ALTUM RF .



ARF20020Q3

=
/TN |
/ \ Insertion
/\ N\ Loss
—RF1
—RF2

7-11 GHz SPDT switch

Response (dB)

1.5 dB Insertion loss
30 dB Isolation

[ ]
A )
-——.__-.-.M

« > 15 dB Input and Output Return Loss T 6 8 10 12 14 16
GND RF2 GND NC Frequency (GHz)
° . . 0
33.5dBm IP0.1dB o] (o] () (1) -
- 37 dBm Power handling ne [1) (i ne —RF2
-10
* 0/5V Non-complimentary voltage o | 2) (] vee g
« 3 mm x 3 mm QFN Package I (@]wr g 20 Isolation
&
oo [ Gloo T =7
() (o) (7] [5)
GNP RRLGND R e 4 6 8 10 12 14 16
Export from The Netherlands/EU, no licence Frequency (GHz)

ALTUM RF . g




ARF2004Q3

1 / \"'\q
f\ \?::N\ Insertion
\ Loss

6-12 GHz SPDT switch
1.1 dB Insertion loss
30 dB Isolation —RF1 \

—RF2

Response (dB)
IN 1

> 15 dB Input and Output Return Loss 4
« 33.5dBm IP0.1dB
« 37 dBm Power handling

4 6 8 10 12 14 16
Frequency (GHz)

—RF1
—RF2

NC NC -10
« -5/0V Complimentary voltage )
GND Vetrl2 ¢ .
« 3 mm x 3 mm QFN Package 20 Isolation
RFC Vetrll & j\v"/
-30 2™
™D (; ar f/‘w
() () () (¢ 0 et
GND - RFL GRD KNG 4 6 8 10 12 14 16

Export from The Netherlands/EU, no licence Frequency (GHz)

ALTUM RF - g




ARF2001

* 55 - 96 GHz SPDT Switch

« 55-71 GHz typical 1.8 dB IL

« 71-86 GHz typical 1.6 dB IL

» 86-96 GHz typical 2.5 dB IL

35 dB Isolation

» Typical 15 dB Input and Output Return Loss
» 0/-5 V Control Voltages

Export from The Netherlands/EU, no license

(=)
]

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

>
fw)
ey

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

-8 IIII|IIII|IIIIII\IIlIIIIlIIII

Insertion Loss (dB)

{1 --measured --simulated

40 50 60 70 80 a0 100

freq, GHz
Isolation (dB)

-- measured -- simulated

freq, GHz

ALTUM RF
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ARE2003 * samples and eva bosrds available now

. Insertion loss , Isolation
N — 10
« DC - 100 GHz SPDT Switch & T 520
: 3 k/\“\.‘ 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)

Export from The Netherlands/EU, no license
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Technology Partner

Richardson
Electronics

POWER & MICROWAVE
TECHNOLOGIES

rellpower.com | rellpower@rell.com
800.348.5580 | 630.208.2200 rellpower.com/locations

For over 75 years, Richardson Electronics has been your industry-leading global provider of
engineered solutions. We are an authorized distributor that provides specialized technical
expertise and engineered solutions based on our core engineering and manufacturing
capabilities. We provide solutions and add value through design-in support, systems
integration, prototype design and manufacturing, testing, logistics, and aftermarket technical
service and repair-all through our existing global infrastructure.

We are proud to announce our new partnerships with manufacturers of leading edge and
disruptive technologies. These technologies drive the latest innovations for our customers.

THANK YOU !
ALTUM RF


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