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A driver is an interface between

digital circuitry (TTL, ECL, etc.) and .

solid state RF/microwave switch : :
circuitry. The switch usually consists ' )
of PIN/NIP diodes or Field Effect

Transistors. In order to maintain

high quality RF grounds, it is neces-

sary to drive the switch elements

both above and below ground po-

tential. Hence the simplest driver

contains a level translator and a

bipolar current source (for PIN/

NIPs) or voltage source (for FETS).

Vee
NEM DRIVERS DRIVER RF CIRCUIT

For higher quality, more reliable = _ _______ | ____________.
GaAs FET Switches, PIN Switches
and PIN Attenuators.
Since its inception in 1981, the
central focus of New England

- Microwave Corporation (NEM) has

been to support the performance LOGIC IN WVQ '
and reliability objectives of your Cs RS
programs with the highest quality L

drivers, diodes and switches.
NEM is organized into three

vertically integrated business seg-

ments in order to provide youwith L _______ 4 ____-!

control devices which are optimized

for the best possible in-system

performance characteristics. Since VEE

we manufacture our own diodes

we need not settle for what others

make available. NEM optimizes

each component, each assembly Drivers may offer additional

for the best match, the best quality ~ features such as input logic func-

— consistently. tions (EXOR, decoding or latching),
In the Driver product line, lntern_al vqltage regulation/protection

NEM specializes in the design and and circuitry to improve the RF re-

manufacture of hard substrate, sponse time (spiking and active

hybrid microelectronic devices, current sensing). For example,

primarily PIN/NIP diode drivers. the diode driver circuit shown

Our ongoing research and devel- above features spiking circuitry

opment programs have resulted in (Rs and Cs).

remarkably flexible, low transient
diode and FET drivers which have
set the standards for small size and
high speed. NEM continues to set
new standards.
This brochure presents a com-
prehensive line of driver products;
8% o however, should special needs ' )
3 ! require a driver with characteris- .
ties seemingly not covered here,
w:k}qnces are we have a design

et " st contact your
e ma O We . nraocantative (eap



http://www.dzsc.com/stock_2056.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/
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CHARACTERISTICS DEFINED
Input Logic (type) —
the particular levels that define
“qital family’s true and false
.6s. NEM manufactures a
wide range of TTL, ECL and
CMOS compatible drivers.
Logic Sense —
an inverting (INV) driver provides a
negative potential (sinking current)

when its input is logical true (high, 1).

A non-inverting (NONINV) driver
provides a positive potential
(sourcing current) when its input is
logical true. An EXOR input allows
the user to electrically configure
the driver for inverting or non-
inverting operation. The inverting/
non-inverting (INV/NON) driver

is configured by selecting the
appropriate input pin.

QUALITY ASSURANCE

Each NEM driver is built in

accordance with a strict QA
*gram and is subjected to
_ogram of screening and

‘inspection to insure delivery

of the performance you expect.

This program is detailed below.

Output Current —

is the typical current available from
the driver’s output for PIN diode
biasing. Most NEM drivers produce
symmetrical source (from Vcc) and
sink (to Vee) currents when used
as spegcified. Drivers that accom-
modate large Vee ranges produce
symmetrical currents when

[Veel = Vce. See Application Notes
for more details.

Spiking —

a short duration surge current
delivered to the PIN diode during
state transition. Its purpose is to
speed up the removal of stored
charge in the diode’s “I” region,
allowing faster switching.

MIL-STD-883
QUANTITY Table VIII,
OPERATION SUBJECTED Class B Method
Internal Visual Inspection 100% 2017
Nondestructive Bond Pull 3 UNITS/LOT 2023
Temperature Cycling 100% 1010 Cond. B
25 cycles
Electrical Test 100%
Gross Leak (packaged units) 100%
External Visual (packaged units) 100% 2009

Additional MIL-STD-883 screening is available. Contact the Marketing Department at the

factory for pricing.
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Speed —

is specified as the time from 50%
of the input transition to 10% or
90% of the output, terminated into
a specific load. This time is the sum
of delay time and rise (or fall) time.
Note that the completed switch’s
speed is the driver’s speed plus the
PIN diode’s switching speed. The
following figure defines the condi-
tions under which driver speed

is specified.
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APPLICATION NOTES

Producing Asymmetrical

Output Currents from a PIN

Diode Switch Driver

To better analyze the typical switch

driver, one can reduce the circuit —_ LTEST POINT
]

to the simple model shown.
INPUT jD-__- RO, LouTPUT

'(TO PIN
NOTE: with symmetrical Vce and Vee, MODE l
symmetrical source and sink output CONTROL K +tDIODES)

currents are available.

0000131 O r) ;_7__5_2‘_2/

O +5VDC )
Ve (+5VD
:
|

By utilizing an external current _i+5VDC CR1,1N4148
limiting structure (accessed via the I Isource
test point terminal) asymmetrical \TEST —_—
output currents can be produced 'POINT CR1 Rl
from symmetrical power supplies R G —_—— g RD o

or symmetrical outputcurrents N\ ’
from asymmetrical supplies. h "W

TSINK

The key to this approach is a Co
¥4‘Efa
—ovoe DIODES
NOTE: CR1 can be reversed for higher sink

dynamic current limiting resistor
(Ro). This is achieved via a

than source capabilities. | (SOURGE}) = (5-3 (V1)) = (R1//R2)
[ (SINK) == (5-3 (Vf)) =+ R2

“steering” diode. The example to
Vf =DIODE FORWARD DROP

|

—o——-——-—-—l———-(

the ri'ght. sources more current .
than it sinks. OUTPUT
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DRIVER CURRENT *STEER' RF CIRCUIT
. STRUCTURE  ——*—
Go+svDC T gy A7

RF
COMMON
o
J2
Above is an example using a NEM The inputs of the driver are wired
2052 driver to actuate a SP2T RF to provide out of phase outputs.
PIN Diode Switch. Surge (spiking) capacitors “C” may

be placed in parallel with the cur-
rent limiting resistors (and diodes)

| (SERIES RF DIODE) = 20 mA : oY
to improve switching speed.

R3 = 630 ohms

1{(SHUNT RF DIODE) = 30 mA

R1= 60ohms

R2 = 560 ohms, this resistor provides
reverse blas during the
RF Diode’s “off” state
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SPECIFICATIONS

To the right are key selection para-
meters. Detailed electrical and
mechanical specifications are
available from the Marketing
Department at the factory. The
models shown here are recom-
mended for current applications,
but represent only a portion of
the entire line. Information on
other models is available from
the factory.

FAST TTL Input PIN Diode Drivers

QuTPUT |
LOGIC OUTPUTS SUPPLY | CURRENT | SPEED
MODEL # | SENSE |CHANNELS | /CHANNEL | VOLTAGES mA nS SPIKING | OUTLI )
202 NONINV 1 1 +5, -12 10 6 Y H
207 INV 1 1 +5,-5:-12 10 6 Y H
261 INV/NON 1 1 +5,-5:-15 10 8/11 Y H
2016 NONINV 1 1 +5, -5:-12 20 9 N H
2052 EXOR 2 1 +5, -5: -15 20 12 Y F
HIGH CURRENT TTL Input PIN Diode Drivers
. ouTPUT
LOGIC OUTPUTS SUPPLY | CURRENT | SPEED
MODEL # | SENSE [CHANNELS | /CHANNEL | VOLTAGES mA ns SPIKING | OUTLINE
218 EXOR 2 1 +5,-5:-12 20/50 70 N B
250 INV 1 1 +5,-5:-12 35 8 Y H
2041 NONINV 1 1 +5,-5 30 6 Y H
2117 NONINV 1 1 +5,-5 40 9 Y C
2118 INV 1° 1 +15,-15 40 9 Y C
MINIATURE TTL Input PIN Diode Drivers
QUTPUT
LOGIC OUTPUTS SUPPLY | CURRENT | SPEED -
MODEL # | SENSE |CHANNELS ] /CHANNEL | VOLTAGES mA ns SPIKING { OUTLI )
230GC | INV/NON 1 1 +5,-5 - 30 8/11 E
254 INV 1 1 +5,-5 15 30 A
HIGH VOLTAGE TTL Input PIN Diode Drivers
OUTPUT
LOGIC OUTPUTS SUPPLY | CURRENT | SPEED
MODEL # | SENSE {CHANMNELS | /CHANNEL | VOLTAGES mA nS SPIKING | OUTLINE
233 INV 1 1 +9,-5:-75 10 60 Y R
2026 5 CP +5,-30 20 50 Y J
2089 EXOR 1 1 +5, -5 -30 10 25 Y H
2119 NONINV 1 1 +5,-5:-60 90 20 Y G
MULTICHANNEL TTL Input PIN Diode Drivers
OUTPUT
LOGIC OUTPUTS SUPPLY | CURRENT | SPEED
MODEL # | SENSE |CHANNELS | /CHANNEL | VOLTAGES mA ns SPIKING | OUTLINE
219-4 EXOR 4 1 +5,-5 50 90 N D
219-6 EXOR 6 1 +5,-5 50 90 N D
277 INV 4 1 +5,-5 1% 50 N B
2027 INV 6 1 +5,-5 10 75 N D )
2054 EXOR 4 1 +5,-5:-15 20 12 Y D
2056 EXOR 6 1 +5,-5:-15 20 12 Y K l
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ECL Input PIN Diode Drivers

r OUTPUT
LOGIC OUTPUTS SUPPLY | CURRENT | SPEED
JDEL# | SENSE |[CHANNELS | /CHANNEL | VOLTAGES mA nS SPIKING | OUTLINE
238 BAL 1 CP +5,-5.2 3 3 Y B
2110 BAL/SE 1 2 +5,-5.2 5/15/40 2 Y B
RF Field Effect Transistor Driver
LOGIC OUTPUTS SUPPLY QUTPUT | SPEED
MODEL # | SENSE |CHANMELS | /CHANNEL | VOLTAGES |VOLTAGES ns OUTLINE
2120 ECL 1 CP +5,-5.2 4
2121 TIL 1 cP +5,-10:-20 [

SUBSTRATES

NEM drivers are also available in
unpackaged substrate form. These
units can be mounted into your
switch assembly, giving you the
ability to miniaturize the complete
switch package. These substrate
drivers are electrically connected
via wire bonds. Some models may
also accommodate soldered
connections. Consult your NEM
Representative or the factory for
specific application information.

.
pe]] usu3u03 oooouaw w o

T52-2/

/ denotes selectable feature
CP = complementary pair
BAL = balanced line

SE = single ended




NEW ENGLAND MICROWAVE 1k DEI L563403 0000L3S & r

PACKAGE OUTLINES
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SOLDER

CONSTRUCTION FEATURES

NEM drivers are manufactured in
an ESD-protected clean room.
Fabricated on alumina substrates,
each NEM driver features laser
trimmed sputtered nichrome thin
film resistors. Circuit paths and
attachment areas are gold plated
(MIL-G-45202, Type lll, Class 2).
Semiconductor devices are at-
tached via electrically conductive

SEAM WELD

epoxies. Hybrid interconnections

are made through aluminum wire
bonds. The driver substrate is the’ )
installed into a Kovar housing usin,

a thermally conductive epoxy. The
sealed housing features glassed-in
feedthru pins and a seam-welded
cover. Geramic housings are avail-
able for selected models.

/ELECTRICAL ATTACH

AN 7

GLASSED 1IN
FEEDTHRU

INSTALLATION

NEM flatpack drivers are intended
for installation into printed wiring
assemblies. Electrical connections
can be made with solder or wire
bonding techniques. For high-
power drivers or high operating
temperature situations, “heat
sinking" is required. This can be
accomplished by planar contact
between the driver’s bottom sur-
face and the chassis or heat sink.
Use of thermally conductive
greases will aid heat transfer.

\\ \ALUMINK\\
THERMAL

KOVAR

ATTACH

Metal flatpacks may also be
mounted, or “‘sandwiched”,
between two heat sink surfaces,
top and bottom, for maximum
heat transfer.

NEM Leadless Chip Carrier
drivers are intended for reflow
soldering or similar surface mount
techniques. Ceramic housings
should not be used in mounting
schemes that involve compres-
sive forces.
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