HITTITE GaAs MMIC

MICROWAVE Low Distortion HMC1 60S14

CORPORATION Diversity Switch

JUNE 1996
Features
HIGH THIRD ORDER INTERCEPT +54 dBm
SINGLE POSITIVE SUPPLY +3 TO +8V
HIGH POWER CAPABILITY
TTL/CMOS CONTROL
General Description Typical Performance
The HMC160S14 is a low-cost diversity switch in a 14- Y s ~—BRE T andprars
lead SOIC package for use in transmit-receive applica- § RFB RF2 and RRSAFE
tions which require very low distortion at high signal g 2 <
power levels. The device can control signals up to 3 s ™S
2.0GHz and is especially suited for 900MHz applica- E A ‘ | : \
tions. The switch is used to exchange two antennae 2 |
between transmitter and two receivers, providing 5 oS ; 15 > 25 3
system diversity. The design has exceptional FREQUENCY (GHz)
intermodulation performance; providing a +54 dBm 0 T
third order intercept at 8 Valt bias. On-chip circuitry & 10 i RF.zimm,ﬁ rirs
allows single positive supply operation atvery low DC Sl / P
current with control inputs compatible with CMOS and e 2 LAty —
most TTL logic families. g // R
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Electrical Performance ' FREGUENCY (i)

DC - 1.0GHz . .
. RP2-RF1RF4RFS | be - 2.0GHZ 08 | 11 | o8
Insertion Loss
RF3-RF2.RF3-RF4 DC - 1.0GHz 0.9 1.2 dB
- ’ DC - 2.0GHz 1.6 1.9 dB
. DC -1.0GHz 21 24 dJaB
Isolation ALL DC-20GHz | 19 | 22 dB
RF2-RF1 RF4-RFS5 DC -1.0GHz 25 35 dB
DC - 2.0GHz 17 22 dB
Return Loss
RF3-RF2.RF3-RF4 DC -1.0GHz 15 18 dB
' DC - 2.0GHz 7.0 9.5 dB
. 0.5 - 1.0GHz 33 35
Input Power for 1dB Compression 0/8V Ctl ALL 05 - 2.0GHz 31 a3 dBm
. 0.5 - 1.0GHz 50 55
Input Third Order Intercept 0/8V Ctl ALL 0.5 - 2.0GHz 47 54 dBm
Switching Characteristics DC - 2.0GHz
tRISE, tFALL (10/90% RF) ALL 22 ns ‘
tON, tOFF (50% CTL to 10/90% RF) . 50 ns
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HITTITE GaAs MMIC
MICROWAVE Low Distortion HMC160S14

CORPORATION Diversity Switch

JUNE 1996 Di : :
, , istortion vs Bias Voltage
Absolute Maximum Ratings g
Bias Voltage Range (Port V} | -0.2 to +12 Vdc £ %r
Control Voltage Range (A & B) | -0.2to +12 Vdc § 60
Storage Temperature 6510 +150 deg C E S5} BOORITE
Operating Temperature -40to +85deg C EE SO[- N
K*)
. o= 45
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Typical Application Circuit

5 28 33 27 31
[ 3t 35 30 33

Caution: Do not operate in 1dB compression at power levels above +35dBm.

Truth Table

Notes:

1. Control inputs A and B can be driven directly with -
CMOS logic (HC) with V of 3 to 8 Volts applied to the High | low | OFF | ON OFF ON
CMOS logic gates and to pin V of the RF switch.

2. DC Blocking capacitors are required for each RF port
as shown, Capacitor value determines lowest =

frequency of operation. ow - ax.
3. Highest RF signal power capability is achieved with High [+3V@50uA Typ to +BV@500uA Max |
V set to +8V. However, the switch will operate properly

(but at lower RF power capability) at bias voltages

Low High ON OFF ON OFF

down to +3V. Logic High control voltage must be in the range of V-0.2 to

4. Set V to 5 Volts and use HCT series logic to provide V where V is the applied bias voltage. Recommended bias

a TTL driver interface. voltage V is +3 to +8 Volts.
21 Cabot Road, Woburn, Massachusetts 01801 Phone: 617-933-7267 FAX: 617-932-8903
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(7.16/7.57) (3.004.14)

(0.51 +/-0.08)

NOTES: FOR 8 LEAD CERAMIC PACKAGE

1. MATERIAL:
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
ALL TOLERANCES ARE 4 0.008 (/- 0.13).
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{ 0.511.02) B B E B\
0.050 TYP ——l I-— _..”:’-— 0.007/0.000 TYP RF GND PLANE
——‘ l-—o.ozomunoswp
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(0.10)

——

f~e— 00Ea7DEG —ﬂ lest— 0.177/0.183
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tts. AR

{0.18/0.23) COPLANAR WITH LEADS

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.

| 0.1880.106 .
S 8 wress®
PINB \

0 AAA

PN 1

LI 1t Y -

(3.81/4.00) {5.82/8.

imm |

244
20}

}

TYP 0.0140.018

NOTES: FOR 8 LEAD SOIC PACKAGE

1. MATERIAL:

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

2. PLATING: LEAD-TIN SOLDER PLATE

—
il [y comm

.
0.050 -l l- — ‘
t2n _J 0.004/0,008

(0.36/0.46) (0.10/0.23)
TYP

LOT NUMBER
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NNNNN

- noe

YYWW - WW- WEEK

5 HHE

0.007/0.009
% ©1sm2s5) 7P
3DEG/8 DEQ -.I

0.018
(041) MINTYP

3. DIMENSIONS ARE IN INCHES {MILLIMETERS),
UNLESS OTHERWISE SPECIFIED TOLERANCES ARE 10.005 (10.13)

4. CONSULT FACTORY FOR PIN DESIGNATION OF AVAILABLE
88 PACKAGED PRODUCTS.
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0.005/0.007
0.038/0.042 ]—H J_U‘:U__j ! er e

0-5 DEG
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NOTES: FOR 8 LEAD MSOP
1. MATERIAL:

A. PACKAGE BODY- LOW STRESS INJECTION-MOLDED PLASTIC, 3. DIMENSIONS ARE IN INCHES (MILLIMETERS),

SILICA & SILICONE IMPREGNATED. 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

a’lm gg Ol . NNNNN
M
Pl o= | -
i veww ] e
L ta HHHEH Higd

(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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Package Outline Drawings
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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,
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T
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e

L
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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.

21 Cabot Road, Woburn, Massachusetts 01801
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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 & SILIGONE IMPREGNATED, w013)
. 4. CONSULT FACTORY FOR PIN DESIGNATION OF
B. LEADFRAME MATERIAL: COPPER ALLOY AVAILABLE G816 PACKAGED ARODUCTS.

2, PLATING: LEAD-TIN SOLDER PLATE

je————— 03080344 —
(8.59/8.74)
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NOTES: FOR 24 LEAD QSOP PACKAGE

1. MATERIAL: 2 DMENSIONS ARE IN INCHES (MILLMETERS),
" A PACKAGE BOOY- LOW STRESS INJECTION-MOLDED PLASTIC, m(m‘s‘“ 1SE SPEGIFIED TOLERANGES ARE
SILICA & SILICONE IMPREGNATED. - 13}

B. LEADFRAME MATERIAL: COPPER ALLOY . m@mﬂ-ﬂ DESIGNATION OF
21 Cabot Road, Woburn, Massachusetts 01801 Phone: 617-933-7267 FAX: 617-932-8903
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NOTES: FOR 7 LEAD CERAMIC PACKAGE

1. MATERIAL:

1.1 G7 PACKAGE:
A. PACKAGE BODY- WHITE ALUMINA (92%)
B. LEADS, BASE, & COVER - ASTM F-15 ALLOY
C. CONDUCTOR TRACES- TUNGSTEN
2. PLATING: ELECTROLYTIC QOLD 50 MICROINCHES
MINIMUM, OVER ELECTROLYTIC NICKEL 50
MICROINCHES MINIMUM.

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

4. G8 PACKAGE IS AVAILABLE WITH STRAIGHT LEADS,
SPECIFY P7°.
§. THE PACKAGE BOTTOM, RF GROUND, MUST BE SOLDERED OR

CONDUCTIVE EPOXIED TO THE PCB AF GROUND.

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

G8

ORIENTATION TAB
PIN 1 0.180 SQt
(4.57 50)
MAX
1 1 L]
2 —

' 2 7
&:ﬂ; Toes— 55— @ F——
1.2 Fr—
. —
£-0.015+/0.003
(0.38+/-0.08)
0.400 sPLCS

(10.16)
MAX

0070 —

(1.78) 0.005+/-0.002

wx al 3N (0.13+/-0.05)
sPLCS

Tt 0008 F
(010  COPLANARITY —-I L—o.mwo‘m
(1.784/-0.57)
L]

PLCS
CASE BOTTOM IS GROUND
SEENOTE 5

NOTES: FOR B LEAD GLASS/METAL PACKAGE

1. MATERIAL:
1.1G8 PACKAGE :
A. PACKAGE BODY- ALUMINA LOADED BOROSILICATE GLASS
#7052 CORNING)

{
B. LEADS, BASE, & COVER - ASTM F-15 ALLOY

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

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

4, 08 PACKAGE IS AVAILABLE WITH STRAIGHT LEADS,
SPECIFY 'Pg".

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

8. CONSULT FACTORY FOR PiN DESIGNATION OF AVAILABLE
@8 PACKAGED PRODUCTS.

21 Cabot Road, Woburn, Massachusetts 01801
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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
=] ———
— rr—— B+
1 2PLCS CASE BOTTOM
J_ 12 1 IS GROUND
0.012 +/-0.002 SEENOTE 5
{0.31 +/-0.08) |
16 PLCS
13 18
g-%‘; — ORIENTATION TAB ;/,43-001
] PIN 1 (+/-0.10,
TYP 0.030
©.76) COPLANARITY
TYP 0.090 0.021
(2.29) 0065 — (0.53)
e (1.65) e
MAX
NOTES: FOR 16 LEAD GLASS METAL PACKAGE
1. MATERIAL: 4. GO PACKAGE IS AVAILABLE WITH STRAIGHT LEADS,
1.7 18 PACKAGE: SPEGIFY “P1e.
A PACKAGE BODY- ALUMINA LOADED BOROSILICATE GLASS 5. THE PACKAGE BOTTOM, AF GROUND, MUST BE SOLDERED OR
(#7052 CORNING) CONDUCTIVE EPOXIED TO THE FOB 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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