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GaAs MMIC HIGH ISOLATION TRANSFER SWITCH DC - 10 GHz
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Features General Description
BAND WIDTH: DC - 10GHz The HMC150 is a transfer switch which
INSERTION LOSS: 2.0 dB provides high isolation over a DC to 10GHz

frequencyrange. The device canbeusedto
switch additional gain (or attenuation) in
series withthe signal path. Alternatively, the
device can be used to reverse the signal \
path through any two port device. Switch ‘
control is via complementary logic paths A |
and B located in several locations along the |
periphery of the MMIC.

ISOLATION: >50dB

Electrical Performance with 0/-sV Control, 50 Ohm System, -55 to +85 deg C

Parameter Frequency Min. Typ. WMax. Uniils
. DC - 5GHz 20 25 dB
Insertion Loss DC - 10 GHz 26 | 31 | dB
Isolation DC-10GHz | 45 50 daB
Return Loss DC - 5 GHz 14 18 dB
DC - 10 GHz 10 14 dB
Phase Balance DC - 10GHz 1 Deg
Input Power for 1dB Compression (0/-5V Ctl) 05-10GHz | +22 +27 dBm
Input Third Order Intercept 05-10GHz | +38 +42 dBm
Switching Characteristics DC - 10 GHz
tRISE, tFALL (10/90% RF) 3 ns
tON, tOFF (50% CTL to 10/90% RF) 6 ns
21 Cabot Road, Woburn, MA 01801 Phone: 781-933-7267 Fax: 781-932-8903 Web Site: www.hittite.com
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Schematic

RF3 | O—0—"

{BACKSIDE)

Absolute Maximum Ratings

HMC150 HIGH ISOLATION TRANSFER SWITCH DC - 10 GHz

Truth Table

Signal Path State

Control Input

A B RF to RF1 RF to RF2

OFF ON

Low High

Control Voltages

State Bias Condition

Low 0to -0.2V @ 20uA Max.

High -5V @200uA Typ to -7V@600uA Max

Suggested Driver Circuit

Control Voltage Range +0.5 to -7.5 Vdc
Storage Temperature -65to +150 deg C
Operating Temperature -55t0 +125deg C
Outline
[ -
r 0o |
[m]m]n] II T lI [m]n]u] E
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0675 (0.0631)
1.200 (0.0266) )
0.0472) 1 0.300
* l ‘ (0.0118)
(0.0059) 0.150 L
(0.0050) 0.127
(0.0050) 0127 —mf =
(0.0059)  0.150 wm{ [
(©.0118)  0.300 —ed -
{0.0285) 0.750
(0.0472) 1200
{0.0531)  1.350
(0.0591)  1.500

ALL DIMENSION IN MILLIMETERS ( INCHES)
ALLTOLERANCES ARE 0.025(0.001)

DIE THICKNESS IS 100{0.004), BACKSIDE IS GROUND
BONDPADS ARE 100(0.004), SQUARE
BONDPADMETALLIZATION: GOLD
BACKSIDEMETALLIZATION: GOLD

Vz=5.1V

izt=50uA ————— 0 A

COMPENSATED

DEVICES GaAs SWITCH

CD4689 CONTROL
TTL o B

74HCTO4 (TTL)
74HCO4 (CMOS)

o -5VDC

Simple driver using inexpensive standard logic ICs
provides fast switching using minimum DC current.

21 Cabot Road, Woburn, MA 01801
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Handling Precautions

Follow these precautions to avoid permanent damage:

Cleanliness: Handle the chips in a clean environment. DO NOT attempt to clean the chip using liquid
cleaning systems.

Static Sensitivity: Follow ESD precautions to protect against > +250V ESD strikes ( see page 8- 2).
Transients: Suppress instrument and bias supply transients while bias is applied. Use shielded signal and
bias cables to minimize inductive pick-up.

General Handling: Handle the chip along the edges with a vacuum collet or with a sharp pair of bent twee-

zers. The surface of the chip has fragile air bridges and should not be touched with vacuum collet, twee-
zers, or fingers.

Mounting

The chip is back-metallized and can be die mounted with AuSn eutectic preforms or with electrically
conductive epoxy. The mounting surface should be clean and flat.

Eutectic Die Attach:

A 80/20 gold tin preform is recommended with a work surface temperature of 255 deg. C and a tool tem-
perature of 265 deg. C. When hot 90/10 nitrogen/hydrogen gas is applied, tool tip temperature should be
290deg. C.

DO NOT expose the chip to a temperature greater than 320 deg. C for more than 20 seconds. No more
than 3 seconds of scrubbing should be required for attachment.

Epoxy Die Attach:

Apply a minimum amount of epoxy to the mounting surface so that a thin epoxy fillet is observed around
the perimeter of the chip once it is placed into position.

Cure epoxy per the manufacturer's schedule.

Wire Bonding

Ball or wedge bond with 1.0 diameter pure gold wire. Thermosonic wirebonding with a nominal stage
temperature of 150 deg. C and a ball bonding force of 40 to 50 grams or wedge bonding force of 18 to 22
grams is recommended. Use the minimum level of ulirasonic energy to achieve reliable wirebonds.
Wirebonds should be started on the chip and terminated on the package. RF bonds should be as short as
possible.

1 Cabot Road, Woburn, MA 01801 Phone: 781-933-7267 Fax; 781-932-8903 Web Site: www hittite.com
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C8 _

PINS
CHAMFERED LEA;\

0.197/0.203
(5.00/5.16)

HEES

0.095 MAX

(241) ——‘

0.282/0.298
{7.16/7.57)

0.157/0.163
(3.90/4.14)

o —\\g g g g
0.050 TYP —»l l--f
2n 020 +-0.003 TYP
{ )

(0,51 +/-0.08]

NOTES: FOR 8 LEAD CERAMIC PACKAGE

1. MATERIAL
A PACKAGE BODY : WHITE ALUMINA (92%)
8 LEADS & PACKAGE BOTTOM: COPPER
C.COVER: PLASTIC
2. PLATING : ELECTROLYTIC GOLD 100-200 MIGROINGHES OVER
ELECTROLYTIC NICKEL 100 TO 250 MICROINCHES.
3 DIMENSIONS ARE IN INCHES (MILLIMETERS). UNLESS OTHERWISE SPECIFICD
ALL TOLERANCES ARE /- 0.005 (+/- 0.13)

\ { (0.511.02)

0.004 COPLANARITY MAX

©.10)
0 DEG/7 DEG fem— 0.177/0.183
(0.18/023)
AF GND PLANE “‘T
COPLANAR WITH LEADS
0137/0.143
(3.48/3.63)
0.020/0.040 *

BERIN

0.007/0.009 TYP
y COPLANAR WITH LEADS

(0.18/0.23)

4 THE PACKAGE BOTTOM. RF GROUND. MUST BE SOLDERED
OR CONDUCTIVE EPOXIED TO THE PGB RF GROUND.

5. MOM-HERMETIC EPOXY SEALED COVER

6. CONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE
C8 PACKAGED PRODUCTS

S 8 m_\‘* ?J.?S?S:é??.—'t
il
HIHG]

sl

PIN 1 /
0.054/0.068

0.050 ——‘ |~ —
{1.27)
8 0.004/0.009

TYP 0.014/0.01
(0.3610.48) (0.10/0.23)
TYP

0.150/0.157
{3.81/4.00}

|

NOTES: FOR 8 LEAD SOIC PACKAGE

1. MATERIAL:

A. PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIC,
SILICA & SILICONE IMPREGNATED.
B. LEADFRAME MATERIAL: COPPER ALLOY

2. PLATING: LEAD-TIM SOLDER PLATE

A0nfn

NNNNN
YYWW -]

HHEH

/— LOT NUMBER

DATE CODE
YY= YEAR
WW= WEEK

0.007/0.009
:FE (018025 Y7

0016
©41)

i

MIN TYP

3. DIMENSIONS ARE IN INCHES (MILLIMETERS),
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE —0.005 (-0.13)

4. CONSULT FACTQRY FOR PIN DESIGNATION OF AVAILABLE
S8 PACKAGED PRODUCTS.

21 Cabot Road, Woburn, MA 01801

Phone: 781-933-7267

Fax: 781-932-8903 Web Site: www hittite.co

g-2

I 9004125 0000548 238 W




L2Hittite

MICROWAVE CORPORATION

PACKAGE OUTLINE DRAWINGS

FEBRUARY 1998

MS8 - b |
RARE A e

0.1160.120 /B, HMC 0.188/0,196 XXXX

(2.95/3.05) (4.78/4.98)
YYWW |
\ DATE CODE
— Y YY= YEAR
PIN 1 } WW=WEEK
| ‘- 0.032/0.036 - PIN 1 (REF)

- i ) ©.81/0.91)
ulislislials) D.00510.007
]—‘-’ bl [ \r(o.m/o.‘a)
0.038/0.042

05DEG
(0.9611.07) 0026 TYP

; —{ |e-o0012TVP
i 0.65) o 0(0230) 0.021 MINTYP

NOTES: FOR 8 LEAD MSOP 053

1. MATERIAL: .
| A. PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIC, * 4. CHARACTERS TO BE HELVETICA MEDIUM, .030 HIGH

SILICA & SILICONE IMPREGNATED. WHITE INK, LOCATED APPROXIMATELY AS SHOWN
B. LEADFRAME MATERIAL: COPPER ALLOY &DIMENSION DOES NOT INCLUDE MOLDFLASH OF 0.006 (0.15rm) PER SIDE
2. PLATING: LEAD-TIN SOLDER PLATE /3, DIMENSION DOES NOT INGLUDE MOLDFLASH OF 0.010 (0.25mm) PER SIDE

3. DIMENSIONS ARE IN INCHES (MILLIMETERS),
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE +/- 0.005 (+/- 0.13)

0.004 COPLANARITY MAX

C 1 . (d‘o)
4 0.350
PIN 1 .(a89) ?’21256)””‘_”
CHAMFERED LEADY, ! 7 Deg.
FRF GND PLANE

COPLANAR WITH LEADS
0,285/0.295 0.157/0.163
(7.2417.48) (3.99/4.14)

o

[}
[ ] * 0.020/0.040 =
(0.5171.02) =
EHHEEESR i 58
o 3 SE
- 0.007/0.009 TYP % ;
PIN 1 0330 {0.18/0.23) @ S
bt gy " (x) a
©
H H E E E E NOTES: FOR 14 LEAD CERAMIC PACKAGE o
) — L

A PACKAGE BODY: WHITE ALUMINA {92%)
6 LEADS & PACKAGE BOTTOM COPPER
0.137/0.143 C. COVER: PLASTIC
(3.48/3. 53) 2. PLATING ; ELECTROLYTIC GOLD 100-200 MICROINCHES GVER
ELEGTROLYTIC NMIGKEL 100 YO 250 MICROINCHES.

3. DIMENSIONS ARE IN INCHES (MI LUMETERS) UNLESS OTHERWISE SPECIFIED
ALL TOLERANCES ARE +/- 0,005 (+/-0.13)

4, THE PACKAGE BOTTCM. RF GROUND, MUST BE SOLDERED
RF GND PLANE OR CONDUCTIVE EPOXIED TO THE PCB RF GROUND.
COPLANARWITH LEADS

5. NON-HERMETIG EPOXY SEALED COVER
000 TP —i e 0.016 +- 0,003 TYP

(127 & GONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE
(051 +- 0.08) 14 PACKAGED PRODUGTS

p1 Cabot Road, Woburn, MA 01801 Phone: 781-933-7267 Fax: 781-932-8903 Web Site: wWw.hittite.com
I 9004l25 0000589 174 WM ' 9-3
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0.337/0.344

S14 -

PIN 14 '\"
AAAARASA
e | [FIE

0.229/0.244
(3.81/4.00) (5.82/6.20)
PIN 1
' |
{ 1 0.054/0.066
U I:I l:l I:l I:l UJ (1.371.73)
=) == - = = ==
ooso | |-~ T
nzn 0.014/0018 0.004/0.009
0.10/0.23)

{0.36/0.46)
TYP

NOTES: FOR 14 LEAD SOIC PACKAGE

2. FLATING: LEAD-TIN SOLDER PLATE

AAAARAR
XXX -]
YYWW -

HEHHBHHEH
‘ \PINHREH

|—~— LOT NUMBER

| — DATE CODE
YY=YEAR

WW= WEEK

0.007/0.009
{7 r;r‘-_ 18025 TP
3 DEG/8 DEG —l 0.018

(0'_41) MIN TYP

. 3 DIMENSIONS ARE IN INCHES MILLIME!'ERS

1. MATERIAL: UNLESS OTHERWISE SPECIFIED ARE
A PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIC, +H0.008 (+0.13)
SILICA & SILICONE IMPREGNATED
B, LEADFRAME MATERIAL: COPPER ALLOY 4 SONSULT FAGTORY FOR EIN DESIGNATION OF AVAILABLE

|e— 0.252 8Q

L]

C12 |

0.050 TYP

PIN1

:\o

0.100 TYP I —]
—
0.076 TYP —f

—

4

i

[=——— 0.402 SQ REF

==

0.085 MAX T

[

0.003/0.007 J
NOTES: FOR 12 LEAD CERAMIC PACKAGE

1. MATERIAL:

T *
0.013/0.017

RF GND PLANE
SEENOTE 5

0.1415Q.
GND PLANE

16 PLCS

0075 TYP

A FAGKAGE BODY & COVER: WHITE ALUMINA (92%) )
B. LEADS: KOVAR(tm) OR ASTM F15 (ALLOY 42) EQUIVALENT .
2. PLATING (LEADS): ELECTROLYTIC GOLD 25 MICROINCHES MINIMUM OVER
ELECTROLYTIC NICKEL 100 TO 250 MICROINCHES.
3. DIMENSIONS ARE IN NCFES UDI-ESS OTHERWISE SPECIFIED
ALL TOLERANCES ARE

4. NON-HERMETIC EPOXY SEALED COVER.

5. THE PACKAGE BOTTOM . AF GROUND, MUST BE
SOLDERED OR!

6. CONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE
c12 P‘OKAGEDPRODUCTS

CONDUGTIVE EPOXIED TO THE RF PCB GROUND *

21 Cabot Road, Woburn, MA 01801 Phone: 781-933-7267 Fax: 781-932-8903

Web Site: www.hittite.cor
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pe— 0.188/0.197

—
(4.80/5.00)

ililililililili
pliitstile

HEHEHHH
T

-, EIDEIDDDE! ‘ngs;ﬁ%g
0.004/0.010 ]
{0.10/0.25)

le— 0,012
(0.30)
TP

QS16

0.180/0.157
(3.81/3.99)

[

0025 —.I

{0.64)
TYP

NOTES: FOR 16 LEAD QSOP PACKAGE

11AAAAAA

XXXXX ‘1 | LOT NUMBER

YYWW -

DATE CODE

HHHHHEHEH
\ PIN 1 (REF)

0.004/0.010
# (0.10.25 TYP
0016

©41) MIN TYP

1. MATERIAL

A. PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIC.
SILICA & SILICONE IMPREGNATED.

3. DIMENSIONS ARE IN INCHES (MILLIMETERS),
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE
+£0.008 (+/-0.13)

4. CONSULT FAGTORY FOR PIN DESIGNATION OF

B LEADFRAME MATERIAL: COPPER ALLOY AVAILABLE QS16 PACKAGED PRODUCTS.

2. PLATING: LEAD-TIN SOLDER PLATE

0.336/0.344 —_—
(8.5%8.74)

AHAAAAAARARS
infitstaite

PIN 1 {REF)

QS24

0.228/0..
{5.79/6.

0.150/0.157
(3.81/3.89)

O

L

YY= YEAR
WW= WEEK

}

y 0.050.063

_L (1.4711.73)

0.025 ——l i——

(0 64)

T emmere

(0.230.36) 0.004/0.010

(0.10/0.25)

NOTES: FOR 24 LEAD QSOP PACKAGE

1. MATERIAL:

A PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIC,
SILICA & SILICONE IMPREGNATED.

B. LEADFRAME MATERIAL: GOPPER ALLOY

3 DIMENSIONS ARE IN INCHES (MILLIMETERS),
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE
+-0.005 (+/-0.13)

4. CONSULT FACTORY FOR PIN DESIG NATION OF
AVAILABLE Q524 PACKAGED PRODU!

2. PLATING: LEAD-TIN SOLDER PLATE

0 DEG/8 DEG

NARAAARAAAAS

XXXXX
YYWW

DOUHBHEaRHEY

(BOTTOM VIEW)

0.016 X45 DEG
(0.381 X45 DEG)

s
=

0.007/0.013
I (0.20/0.33) TYP

1 Cabot Road, Woburn, MA 01801 Phone: 781-933-7267

Fax: 781-932-8903
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I—0.320+-0.012 —
G 7 : (B.13+.0.31)
) b 0280 ~——d

{6.60)
0130
3.30)
e () B30 0.130
(3.30)
I

0.215 @
(5.46)
49 2 il

|

0.010+/-0.002 J
- (0.25+-0.05) HIN s
7PLCS .
. 0.063 —] J» J [ 0.045
(1.60) (1.14)
013s [
. (343)
TYP
NOTES: FOR 7 LEAD CERAMIC PACKAGE
1. MATERIAL:

1.1 GT PACKAGE:
A. PACKAGE BODY- WHITE ALUMINA (92%)
B. LEADS, BASE, & COVER - ASTM F-15 ALLOY
C. CONDUCTOR TRACES- TUNGSTEN
2. PLATING: ELECTROLYTIC GOLD 50 MICROINCHES
MINIMUM, OVER ELECTROLYTIC NICKEL 50
MICROINCHES MINIMUM. )
3. DIMENSIONS ARE IN INGHES (MILLMETERS),

UNLESS OTHERWISE SPECIFIED TOLERANCES ARE
. H-0.005 (+/0.13}

0.050+/-0.020
0.005+/-0.001 —r (1.274/-0.51)
{0.13+/-0.03) 7PLCS
7PLCS
—
0.2764+-0.012 CASE BOTTOM
{7.01+-0.31) 1S GROUND
SEENOTES
|
0.000/0.010
(0.00/0.25)
0.065
(1.65) COPLANARITY
MaX

4. G8 PACKAGE IS AVAILABLE WITH STRAIGHT LEADS,
SPECIFY “P7"..

5. THE PACKAGE BOTTOM, RF GROUND, MUST BE SOLDERED OR
CONDUCTIVE EPOXIED TO THE PCB RF GROUND.

©. CONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE
G7 PACKAGED PRODUCTS. .

ORIENTATION TAB
PIN1 ~ 01805Q
(4.575Q)
MAX
1 3 -

m) —
2 7
?3.?3510 ng:n: —
= [ —— —
1 e . S
.| T—o0015+0003
. 040 (0.38+/-0.08)
. BPLCS
.1
a%e
0070 — .
(1.78) 0.005+/-0.002
MAX . r<o41:w-o.os)
Thuoooe oo sapmry ! e
(+0.10) -—I 0.050+/-0.020 -

(1.2744051)
CASE BOTTOM IS GROUND it
SEE NOTE 5

NOTES: FOR 8 LEAD GLASS/METAL PACKAGE

“1. MATERIAL:
1.1 G8 PACKAGE :
A PACKAGE BODY- ALUMINA LOADED BOROSILICATE GLASS
T (#7052 CORNING)
B. LEADS, BASE, & COVER - ASTM £-15 ALLOY

2. PLATING: ELECTROLYTIC GOLD 50 MICROINCHES
MINIMUM, OVER ELECTROLYTIC NICKEL 50
MICROINCHES MINIMUM.

3. DIMENSIONS ARE IN INCHES (MILLIMETERS),
UNLESS OTHERWISE SPECIFIED TOLERANGES ARE
+-0.005 (+/-0.13)

4. G8 PACKAGE IS AVAILABLE WITH STRAIGHT LEADS,
SPECIFY "Pg". .

5. THE PACKAGE BOTTOM, RF GROUND, MUST BE SOLDERED OR
CONDUCTIVE EPOXIED TO THE PCB RF GROUND. .

21 CabotRoad, Woburn, MA 01801

Phone; 781-933-7267

Fax: 781-932-8903 Web Site: www.hittite.cor
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l—0.230 SQ

G16 i
i

NOTES: FOR 16 LEAD GLASS METAL PACKAGE

1 MATERIAL
1.1G16 PACKAGE:
A PAGKAGE BODY- ALUMINA LOADED BOROSILICATE GLASS
(#7052 CORNING)
B.LEADS, BASE. & COVER - ASTMF-15 ALLOY
2 PLAYING ELECTROLYTIC GOLD 50 MICROINCHES

IMUM, OVER ELECTROLYTIC NICKEL 50
NICROIN S MO

3. DIMENSIONS ARE IN INCHES (MIL IMETERS)
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE

0.005 +-0.002
(013 +0.05)
16 PLCS

T

T 0.050 +-0.020

4. G16 PACKAGE IS AVAILABLE WITH STRAIGHT LEADS,
SPECIFY "P16”

5. THE PACKAGE BOTTOM, RF
'CONDUCTIVE EPOXIED TO THE PCE RF GROUND.

(1.27 +-0.51)
9 4 16 PLCS
1T - —
pr— i 0.310 +/-0.012
] Fr— {7.87 +/-0.31)

i 2PLCS CASE BOTTOM
J—12 1 IS GROUND
0.012 +-0.002 SEE NOTE §
(0.31 +/0.05)
18 PLCS
g%‘)’ - ORIENTATION TAB +//0-00‘;
B PIN1 (+/-0.10
Tvp 0.030
©.76) COPLANARITY
i 0.080 0.021
(2 29) 0.065 — 0.53)
(1.65) TP
MAX

GROUND. MUST BE SOLDERED OR

6. CONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE

G16 PACKAGED PRODUCTS.

PINT (REF) H H H

NQTES FOR 6 LEAD SOT PACKAGE:

1. MATERIAL:
SILICA & SILICONE IMPREGNATED.

L
H E‘ H PIN 1 {REF)

#0005 (#-0.13}
0.118 [3.00]
0.102 [2.60
0.118 (3.00 0.069 [1.75)
0.057[1.45) 0.051(1.30]
0.035(0.90] | 0.110 [275}__' [o 035E0 90{ 0.059 {150 A 9
ﬁ ,—-‘ i—1 H 0.0079 0.20]
! | Ll L 4 g; _-k\fo.ooss 008
0.006{0.15] J T o)
0.000(0.00] 0020 [050) 0-10° 0.004 [0.60) £
037 [.95] REF 0,014 [0.35] 0:002{0.10] e 2N
C
oS
a E a PART NUMBER a a E LOT NUMBER Da
X N
g
H__ XXXX a

4. CHARACTERS TO HELVETICA MEDIUM, .020 HIGH
WHITE INK, LOCATED APPROXIMATELY AS SHOWN
&DIMENSION DOES NOT INCLUDE MOLDFLASH OF 0.006(0.15mm) PER SIDE.
&DIMENSION DOES NOT INCLUDE MOLDFLASH OF 0.010(0.25mm) PER SIDE.

A. PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIC,
B. LEADFRAME MATERIAL: COPPER ALLOY

2. PLATING: LEAD-TIN SOLDER PLATE

3. DIMENSIONS ARE IN INCHES (MILLIMETERS),
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE 0.005 (0.13)

21 Cabot Road, Woburn, MA 01801 Phone: 781-933-7267 Fax: 781-932-8903 Web Site: www.hittite.com
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