M MILLER —

16dB 1Bit DC-20GHz

Features

* Frequency: DC-20GHz

« IL: 1.1dB typ.

+ Att. Range: 16dB

» Control bits: 1bit

* Input /Output Return Loss: 20dB typ.

C00SININ

» Power Supply: -5V -
« Control Level: -5/0 V [ H
+ Die Size: 1.0 x 1.0 x 0.1 mm [1}EH
Typical Applications gl

» Test Instrumentation

* Microwave Radio & VSAT
» Military & Space

» Telecom Infrastructure

» Fiber Optics

Electrical Specifications
TA = +25°C, VEE = -5V

Parameters in. . . in. g . in. Typ. Max. Units
Frequency DC-6 6-18 18-20 GHz
IL 0.9 0.9 1.0 0.9 11 1.3 1.3 14 1.5 dB

Attenuation (V2-0.1) | 16.0 | 16.1 16.2 15.9 | 16.0 16.1 | 159 16 16.1 dB
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Revision * Standard Version 16.0dB+/-0.25dB (As shown above) dB
Different Nominal Version 1 16.10dB+/-0.25dB (Special Order)
Attenuation Value
Version 2 16.15dB+/-0.25dB (Special Order)
Version 3 16.35dB+/-0.25dB (Special Order
Input RL 20 20 20 dB
Output RL 20 20 20 dB
Input P1dB 24 (typ.) dBm
Switch time 30 (typ.) ns

* Special Order requires a minimum order amount with a different price. Contact us for details

MILLER MMIC INC. www.millermmic.com
Sales: sales@millermmic.com Technical : support@millermmic.com




#4) MILLE

V1.0.0 GaAs MMIC Digital Attenuator
16dB 1Bit DC-20GHz

=
=
QA
=]
=
N

IL vs. Frequency Att. vs. Fequency
0 10
I E e o i e et e A a2 b T e e e ()
Q
o
FE070 Rl S Lt el A el A Al Rl Rk s (el 3 14 fedeeebes T P A A A Y S R AN I R R A A >
7) s (7
2 B
2 3 — 521 2 O — =
P R O Z =
18 e e P P e A A R R N RN 6
N 20 O
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 >3
«Q
FREQUENCY/(GHz) FREQUENCY/(GHz) =
Input RL vs. Frequency Output RL vs. Frequency D
0 0 Z
NN L] 3
[ T YT Y Y PN P AR S PP RSP SRR RS AR SO S I T P O ) P O P P AP S P P A POt S (]
— 0dB e 0dB =
-10 A0 ftetdbi,. T VOB
c
I LT TECT| T PPP) PRPP PPN PRPPS PPPT TOPO POPPT PPPPRAPIF SRR PP S PP PPN I TR T TYPS PP O A P P FOPPY PIPPPEPIK PPN SN I PPN SRRPE NN PP m
o o -,
) 220 Ferrsbernefrnnntunnntonncdennad ol ———ete e TR L 3 =20 b —— b -
= RREL T o3 ﬁ - R, ) 2
b -25 nns e .. ................................... .}.’.., ] 25 feeerpernsfennedunndiit® LRy ..... .............. PP POPPY PRIPR SR PN ““1 =
-30 o 30 |t R ol .1 S OO O OSN i
0‘ “ us® Q
-35 ICT Y [ITTITYCRY POOPY FOPPY PPN SPPN PRP PPOSY FPPRY FOPPS HOPP SO g g ®eedeeeaspens Q
-40 -40 m
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 -
FREQUENCY/(GHz) FREQUENCY/(GHz) g
Attenuation over Temperature Attenuation accuracy vs. Frequency w)
15 i —r—r— 1 1 ] : . — 1 IO
A2 s e I ] T _ 0.8 |orberrdemmedinidinndiniinidi N YR A VR P PR R N SR N
asa | T e e OO0 OO PP DOV PO (O PP OO OO DO ()
a -15.6 1 e E 04 PELTY TTTLI TETTT EYPTT Crre O
:E' asg | —cmaps7esc | L L L L L L 1 L L 1 | | | © 0.2 feeereetenmatinnaden I
=]
% § [ EECI R s A Lo N
3 et
5 § 02
E g 04 Feopeerernfinndens
166 § L0.6 footee b O R P P R R A P o
168 b S0.8 fotee b
v o l 2 3 4 5 6 7 8 9 10 1 172 13 14 13 16 17 18 19 20 -1
0 2 4 6 8 10 12 14 16 18 20
FREQUENCY(GHz) FREQUENCY(GHz)
MILLER MMIC INC. www.millermmic.com

Sales: sales@millermmic.com Technical : support@millermmic.com




e
M) MILLE
P GaAs MMIC Digital Attenuator

16dB 1Bit DC-20GHz

Chart Title

15.00 |

-15.20

C00SININ

-15.40

-15.60

-15.80

-16.00

-16.20

-16.40 |

-16.60

0.00 200 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
—8—5V_+01V —8—5V 0V —8—5V :0.2V
-16dB Attenuation

-15.40
-15.60

-16.00

-16.20

-16.40 |

0.00 200 4.00 6.00 £.00 10.00 1200 14.00 16.00 1800 20.00

—e—15V —8—20V —%—25/ —#-30V —#—35V ——40V —®—45/ —8—50V —8—55V —e—GOV

Not Connected VS 0V

1520

-15.40

1560

()
Q
>
(7}
=
=
@
=
Q
-~
=l
2
-+
9)
>
c
Q
-+
©)
q
Y
(o2
Q
vy
-
o
-~
O
%
N
Q
@
L
N

15.80

-1620

Attenuation (dB)

-16.40

-16.60

16.80

0.00 200 400 6.00 800 10.00 12.00 14.00 16.00 18.00 20.00
Frequency (GHz)

@m—Poly. (-5V_0V_-16dB)  emmmmmPoly. (-5V_NC_-16d8)




//ﬁ/ M I L MI\TC R MM5002
o v1.0.0 GaAs MMIC Digital Attenuator

16dB 1Bit DC-20GHz g
=
(8]
(=)
Standard Version 16.0dB+/-0.25dB (As shown above) S
-15.75
-15.8 2 G)
Q
-15.85 >
-15.9 72
=
-15.95
-16 E
(@)
-16.05
O
-16.1 5
- -~
16.15 9_)
-16.2
-16.25 5
—@—AVERAGE —@—MIN —@— MAX g
c
Q
[
o
-_—
Version1 16.10dB+/-0.25dB (Special Order) 8
(v 1)
-15.85 -_—
20 w
-15.9 =3
15.95 O
(@)
-16 ll\,
-16.05 o
()
16.1 -
-16.15 N
-16.2
-16.25
-16.3
-16.35
—@— AVERAGE —@—MIN —@&—MAX
MILLER MMIC INC. www.millermmic.com

Sales: sales@millermmic.com  Technical : support@millermmic.com



//ﬁ/ M I L MI\TC R MM5002
o v1.0.0 GaAs MMIC Digital Attenuator

16dB 1Bit DC-20GHz g
=
()]
=
Version 2 16.15dB+/-0.25dB (Special Order) N
-15.95
0 2 4 6 8 10 12 14 16 18 20
16 ®
Q
-16.05 >
(7]
-16.1 =
=
-16.15 —
(@]
-16.2 9
«Q
-16.25 =:
D
-16.3
>
=
-16.35 (1)
=
—8—AVERAGE —@—MIN —&—MAX c
Q
-
o
q
-
»
Version3  16.35dB+/-0.25dB (Special Order) %
-16 -
0 2 4 6 8 10 12 14 16 18 20 W
161 -~
-16.2 O
(@)
163 Il\>
o
-16.4 o
-16.5 E
-16.6
-16.7 w
-16.8
169
—8—AVERAGE —@—MIN —8—MAX
MILLER MMIC INC. www.millermmic.com

Sales: sales@millermmic.com Technical : support@millermmic.com



M MILLER —

16dB 1Bit DC-20GHz g
. . =
Outline Drawing: T3]
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19 RF1. RF2 50 ohm circuit matched, and there is no Y
’ ’ blocking capacitor integrated inside the chip a
34 A1, A2 Contorl ports, see below the truth table g
Bottom of GND The bottom of the chip should be in good C:)
chip contact with the RF and DC ground B
()
L
N
Reference 0V~+0.2V (+0.5V max) -5V (-8V Max)
Or NC- No Connection)
16dB -5V (-8V Max) 0V~+0.2V (+0.5V max)
Or NC- No Connection)
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Notes: Maximum Ratings:
. Die thickness: 100um 1. Input power: +24dBm
. Typical bond pad is 100100 pm? 2. Max control Voltage -8V and +0.5V
. Bond pad metalization: Gold 3. Operating temperature: -55°C to +100°C
. Backside metalization: Gold 4. Storage temperature: -65°C to +150°C

. No connection required for unlabeled bond pads

. Internal DC Block at both input and output.

. Input/Output use two 25um gold wire, length less
than 250um is recommended.
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5. Backside of the die (GND)
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