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Features

BANDWIDTH: DC-6 GHZ
LOW INSERTION LOSS : <1dB
HIGH ISOLATION: >40dB

General Description

The HMC104 chip is a fast, broadband
SPDT switch. It features RF and control
port bondpads conveniently located for
easy interface.

GaAs MMIC
Non-Reflective
SPDT Switch

HMC104
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Electrical Performance ) SUEE N S S |
with 0V/-5V Control FREQUENCY (GHz)
Insertion Loss DG - 6 GHz dB
. DC-3GHz | 40 dB
Isolation DC-6GHz | 35 dB
DC-3GHz | 15 dB
Return Loss ‘ 7 DC - 6 GHz 9 dB
Input Power for T dB Compression 0.5-6 GHz +27 dBm
Input Third Order Intercept 0.5-6GHz +40 dBm
Switching Characteristics
tRISE, tFALL (10/90% RF) DC -6 GHz 3 ns
tON, tOFF (50% CTL to 10/90% RF) 6 ‘ns
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Absolute Maximum Ratings
s = Control Voltage Range +0.5 to -8.5 Vde
Hand"ng Precautions Storage Temperature -65 to +150 deg C
Follow these precautions to avoid permanent damage. Operating Temperature -55 t0 +125 deg C

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

systems. - Control Voltages

Static Sensitivity: Follow ESD precautions.

ow [0 to -0.2V@20uA Max

Transients: Suppress instrument and bias supply tran-

sients while bias is applied. Use shielded signal and bias ngh -5V @50UA Typ to -8V @300uA Max
cables to minimize inductive pick-up.
General Handling: Handle the chip along the edges with a Truth Tab le

vacuum collet or with a sharp pair of bent tweezers. The
surface of the chip has fragile air bridges and should not
be touched with vacuum collet, tweezers, or fingers.

Mountmg High L(?w ON OFF
Low | High OFF ON
The chip is not back-metallized and can be die mounted
with electrically/thermally conductive epoxy only. The . . .
mounting surface should be clean and flat. S Ugges ted Dr ver C"' cui t
Epoxy Die Attach: Vz=5.1V
Apply a minimum amount of epoxy to the mounting 1zt=50uA A
surface so that a thin epoxy fillet is observed around the COMPENSATED
perimeter of the chip once it is placed into position. 232‘;? GaAs SWITCH
CONTROL
Cure epoxy per the manufacturer's schedule. L
o—f<} 0
OR B
CMOS
. . 10K 74HCTO4 (TTL)
Wire Bonding 744004 (GMOS)
Ball or wedge bond with 1.0 diameter pure gold wire.
Thermosonic wirebonding with a nominal stage tempera- . : I .
ture of 150 deg. C and a ball bonding force of 40 to 50 Simple driver using inexpensive standard
grams or wedge bonding force of 18 to 22 grams is IOQ'F ICs provides fast switching using
recommended. Use the minimum leve! of ultrasonic minimum DC current.
energy to achieve reliable wirebonds.
Wirebonds should be started on the chip and terminated H H
on the package. RF bonds should be as short as possible. D imensions
C e 0.034 x 0.067 x 0.005 in.
Die Size

0.875 x 1.690 x 0.125 mm
0.004 x 0.004 in.

0.100 x 0.100 mm

0.004 x 0.008 in.

0.100 x 0.200 mm

Signal Bondpads

Gnd Bondpads
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NOTES: FOR 8 LEAD CERAMIC PACKAGE

e

(0.51 +/-0.08)

1. MATERIAL:

ALL TOLERANCES ARE +-

A PACKAGE BODY & COVER: WHITE ALUMINA (92%)
8. LEADS & PACKAGE BOTTOM: COPPER
2. PLATING : ELECTROLYTIC QOLD 100-200 MICROINCHES OVER
ELECTAOLYTIC NICKEL 100 TO 250 MICROINCHES.

9. DIMENSIONS ARE IN INCHES (MILLIMETERS). UNLESS OTHERWISE SPECIFIED

0.008 (+/- 0.13).

0,020,040
{ (0.511.02)

0.007/0.009 TYP
{0.18/0.23)

;

4, THE PAGKAGE BOTTOM, RF QROUND, MUST BE SOLDERED

‘OR CONDUCTIVE EPOXIED TO THE PCB RF GROUND.
5. NON-HERMETIC EPOXY SEALED COVER

5. CONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE

8 PACKAGED PRODUCTS.

RAF GND PLANEBX

COPLANAR WITH LEADS

S8 .

0.188/0.196 —

(4.78/4.98)

0 AAA

Igllitstaitée

0,150,167 0.220/0.244
(3.81/4.00) (5.82/8.20)
o
PIN 1

}

| —

(0.36/0.46)
TYP

NOTES: FOR 8 LEAD SOIC PACKAGE

0.054/0.068

U_L (1.371.73)

D_r—-Tw‘m
flA014.lD.(l|Ej 0. .008

(0.10/0.23)

HAAA
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LOT NUMBER

DATE CODE
= YEAR
WW= WEEK

\ PIN 1 (REF)

3DEG/8 DEQ % -I

0.018
(041) MINTYP

0.007/0.009

©1sm2s5) 7P

1. MATERIAL: 3. DIMENSIONS ARE IN INCHES {MILLIMETERS),
A PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIC, UNLESS OTHERWISE SPECIFIED TOLERANCES ARE 10.005 (10.13)
SILICA & SILICONE IMPREGNATED.
B. LEADFRAME MATERIAL: COPPER ALLOY 4'3? :::ggég;gg‘ssg?;m DESIGNATION OF AVAILABLE
2. PLATING: LEAD-TIN SOLDER PLATE
21 Cabot Road, Woburn, Massachusetts 01801 Phone: 617-933-7267 FAX: 617-932-8903
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0.116/0.120 0.188/0.196

(2.96/3.05) (4.78/4.98) YYWW
(] ~

\ DATE CODE
—pgEE | FEEE, ww
- o0ezocse \ PIN 1 (REF)

— (0.81/0.91)
H |_| I_I |_ ._.] 0.005/0.007
:’—u =y v T er (0.13/0.18)
0.038/0.042 L 05 DEG
0.021 MIN TYP

(0.881.00) 00256 TYP
(085) — fe-00t27VP
(0.30)

(0.53)
NOTES: FOR 8 LEAD MSOP

1. MATERIAL:

A. PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIC,

3. DIMENSION: INCHES (MILLIMETERS),
SILICA & SILICONE IMPREGNATED. e ! el

UNLESS OTHERWISE SPECIFIED TOLERANCES ARE

B. LEADFRAME MATERIAL: COPPER ALLOY +-0.005 (+-0.13)
4. CONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE
2. PLATING: LEAD-TIN SOLDER PLATE MSB PACKAGED PRODUCTS.

SSB o *ﬁ
IARE RRAR

030170311

o0 % Q\;éﬁ:m NNNNN
ozosoze ||
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i veww ] e
Lt HHHH HEbH

(0.63/0.95) TYP
0.00200. 0010/.015
{0.05/0.21) 10.25/0.38)
NOTES: FOR 8 LEAD SSOP e
1. MATERIAL:
A THESE ARE REFERENGE DIMENSIONS AND DO NOT INCLUDE
A. PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIC, MOLD FLASH OR PROTRUSIONS, BUT DO INCLUDE MOLD MISMATCH
SILICA & BILICONE MPREQNATED. AT THE PARTING LINE. MOLD FLASH OR PROTUSIONS SHALL NOT
6. LEADFRAME MATERIAL: GOPPER ALLOY EXCEED 0.006 (0.15) PER SIDE.
5. COPLANARITY: LEADS SHALL BE PLANAR WITH RESPECT TG
2. PLATING: LEAD-TIN SOLDER PLATE ONE ANOTHER WITHIN 0.003 (0.08) AT SEATING PLANE.

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

8. CONSULT FACTORY FOR PIN DESIKINATION OF AVAILABLE
858 PACKAGED PRODUCTS.
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NOTES: FOR 14 LEAD SOIC PACKAGE

1. MATERIAL:
A PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIC,
SILICA & SILICONE IMPREQNATED.

B. LEADFRAME MATERIAL: COPPER ALLOY

+-0.005 {+-0.13)

814 PACKAQGED P

2. PLATING: LEAD-TIN SOLDER PLATE

3. DIMENSIONS ARE IN INCHES (MILLIMETERS),
UNLEBS OTHERWISE SPECIFIED TOLERANCES ARE

4. CONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE
PRODUCTS,

AHAAAHA
XXXXX

YYWW <1 wwewex
HHHHHHEH

— LOT NUMBER

PIN 1 (REF)

0.007/0.009

18025 TP

3DEG/8 DEG _I o
pan MNT®

|=— 0.252 SQ

Ll

—

Ci2

0.050 TYP

PiN1

:\ —

0.100 TYP I I —
0.076 TYP —f

I

lea———— 0.402 SQ REF

—_—

—
_L 0.013/0.017

RF GND PLANE
SEE NOTE 5

0.141 SQ
GND PLANE

%\

lew— 0.075 TYP

i 0.075TYP
T

16 PLCS

e

L

0.003/0.007 ]_

NOTES: FOR 12 LEAD CERAMIC PACKAGE

1. MATERIAL:
A. PACKAGE BODY & COVER: WHITE ALUMINA (92%)
8. 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 N ING’!ES. UNLESS OTHERWISE SPECIFIED
ALL TOLERANCES ARE 10.

0.085 MAX T

4. NON-HERMETIC EPOXY SEALED COVER.
5. THE PACKAGE BOTTOM , AF GROUND, MUST BE

SOLDERED OR CONDUGTIVE EPOXI(ED TO THE RF PGB GROUND
0. CONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE

C12 PACKAGED PRODUCTS.
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NOTES: FOR 16 LEAD QSOP PACKAGE
1. MATERIAL: 3. DIMENSIONS ARE IN INCHES (MILLIMETERS),
A PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIG, LS OTHERWISE SPECIFIED TOLERANCES ARE
SILICA & SILICONE IMPREGNATED. 013
. 4. CONSULT FACTORY FOR PIN DESIGNATION OF
B. LEADFRAME MATERIAL: COPPER ALLOY AVAILABLE G816 PACKAGED ARODUCTS.

2, PLATING: LEAD-TIN SOLDER PLATE
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NOTES: FOR 24 LEAD QSOP PACKAGE

1. MATERIAL: 2 DIMENSIONS ARE IN INGHES (MILLIMETERS),
" A PACKAGE BOOY- LOW STRESS INJECTION-MOLDED PLASTIC, m(m‘s‘“ 1SE SPEGIFIED TOLERANGES ARE
SILICA & SILICONE IMPREGNATED. - 13
. 4. GONSULT FACTORY FOR PIN DESIGI NATION OF
B- LEADFRAME MATERIAL: OOPPER ALLOY AVAILABLE G524 PACKAGED FRODUCTS.

2. PLATING: LEAD-TIN BOLDER PLATE
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—0.3204-0012  —
(8.13+/-0.31)
L—— 0.260
(8.60)
0130 050640001 0.050+/-0.020
. ,006-+-0. —1— 1.274/-0.61
PNy ) (3.30) {0.13+/-0.03) ( 7PLCS J
0.130 7PLCS
{3.30)
l 1
0216 0.2764/-0012 CASE BOTTOM
{5.48) ; ) == (7.01+-0.31) 1S GROUND
l ’ SEENOTE §
0.010+-0002
3|+ 5]|e
(0.25+-0.08) 0.0000.010
0065 (0.000.25)
0.063 — . 0,045 " COPLANARITY
(1.60) (1.14) 065
0.135 MAX
{3.43)
hasd
NOTES: FOR 7 LEAD CERAMIC PACKAGE
1. MATERIAL: 4. G8 PACKAGE IS AVAILABLE WITH STRAIGHT LEADS,
SPECIFY *P7".
1.1 G7 PACKAGE: ROUND, M bERED
A. PACKAGE BODY- WHITE ALUMINA (92%) 6. THE PACKAGE BOTTOM, RF , MUST BE SO oR
B. LEADS, BASE, & COVER - ASTM F-1(5 ALI).OV CONDUCTIVE EPOXIED TO THE PCA AF GROUND.
€. CONDUCTOR TRACES- TUNGSTEN 6. CONSULT FAGTORY FOR PIN DESIGNATION OF AVAILABLE
2. PLATING: ELECTROLYTIC GOLD 50 MICROINCHES G7 PACKAGED PRODUCTS.
MINIMUM, OVER ELECTROLYTIC NICKEL 50
MICROINCHES MINIMUM.
3. DIMENSIONS ARE IN INCHES (MILLIMETERS),
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE
+/-0.005 {+/-0.13)
ORIENTATION TAB
PIN 1 0.180 SQt
(457 50)
MAX
1 L]
4
T — =, NOTES: FOR B LEAD GLASS/METAL PACKAGE
0.150 WFH: :II:‘
381) . 1. MATERIAL:
TYP {1.27) fr——
TYP 4 L § 1.1 G8 PACKAGE :
A. PACKAGE BODY- ALUMINA LOADED BOROSILICATE GLASS
N

—.
‘f;f;i‘f,’ﬂj g (¥7052 CORNING)
0400 ePLes B. LEADS, BASE, & COVER - ASTM F-16 ALLOY

(1019 2. PLATING: ELECTROLYTIC GOLD 50 MIGROINCHES
MINIMUM, OVER ELECTROLYTIC NICKEL 50
MICROINCHES MINIMUM.

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

+-0.005 (+-0.13)
g‘%‘; — 0.0054/-0.002 4. 68 PACKAGE IS AVAILABLE WITH STRAIGHT LEADS,
L A 3N (0.13+/-0.05) SPECIFY 'P8".
Tt 0004 Ty T spcs 5. THE PACKAGE BOTTOM, AF GROUND, MUST BE SOLDERED OR
(+010)  COPLANARY 0.070+/-0.020 CONDUCTIVE EPOXIED TO THE PCB AF GROUND.
(1.78+-0.51) 8. CONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE
spcs @8 PACKAGED PRODUCTS.

CASE BOTTOM IS GROUND
SEENOTE 5
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|—0.2308Q —

G 1 6 (5.84 SQ)
MAX 0.005 +/-0.002

0.13 +/-0.08)
013+ 18 Puzcs 4

B} I

{1.27 +-0.51)
9 4 16 PLCS
| =men = m— 1
c— rr— B+,
1 2PLCS CASE BOTTOM
_‘I'_':n:m i 1S GROUND
0.012 +/-0.002 SEENOTES
(0.31 +/0.05) H H H H |
16 PLCS
13 18
g-%‘; — ORIENTATION TAB ;/,43-001
: PIN 1 (+/-0.10)
TYP 0.030
©.78) COPLANARITY
TP 0.090 0.021
(2.29) 0085 — (0.53)
e (1.65) v
MAX
NOTES: FOR 18 LEAD GLASS METAL PACKAGE
1. MATERIAL: 4. GO PACKAGE IS AVAILABLE WITH STRAIGHT LEADS,
1.7 G180 PACKAGE: SPECIFY ‘P18
A PACKAGE BODY- ALUMINA LOADED SOROSILICATE GLASS 5. THE PACKAGE BOTTOM, AF GROUND, MUST BE SOLDERED OR

(#7052 CORNING) CONDUCTIVE EPOXIED TO THE PGB RF GROUND.
8- LEADS, BASIE, & COVER - ASTM F-13 ALLOY 6. CONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE
2. PLATING: ELECTAOLYTIC GOLD 50 MICROINCHES G186 PACKAGED PRODUCTS.
MINIMUM, OVER ELECTROLYTIC NIGKEL 50
MICROINCHES MINIMUM.

3. DIMENSIONS ARE IN INCHES (MILLIMETERS),
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE
+-D.005 (+/-0.13)
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