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Zero Delay Bus Switches

1. Bus Switch Features

Pericom’s bus switch product family has many features
that are useful in logic circuit design that are not provided
by TTL logic ICs. Thesedevicesare busconnect switches
that use an enable/disable control, with no propagation
delay. Using busswitches, al ogic designer can accomplish
certaindesigngoalswithavery simpleandeffectivecircuit.

Pericom bus switches are high-speed TTL bus connect
devices. When they are enabled, they directly connect two
buses with a resistance of less than 50hms. Since these
devicesdirectly connect thebussignal sbetweentwo buses,
they introduceno propagation delay, timing skew, or noise.
They are inherently bidirectional and dissipate very little
power.

Figure 1 showstheequivalent circuit of abusswitch when
enabled. The switch provides alow resistance connection
between inputs and outputs for input or output voltages
below 3 volts. As compared with competitor devices,
Pericom's bus switches have lower resistance. This low
resistance feature makes them ideal for bus switching
applications.

When the bus switch is disabled, the N-channel transistor
gateisat OV, and thetransistor is off. Figure 2 shows that
theinput pin A and the output pin B arefully isolated when
thetransistor is off.

The resistance characteristic is shown in Figure 3. If the
voltageat point A or point B of Figure lis1volt, thenmost
of Pericom’s bus switches have only 2 to 3.5 ohm resis-

tance. Asthel/O voltagerisesabove 3 voltsat points A and
B of Figure 1, theswitch resistanceincreasesuntil the switch
turns off, at approximately 4 volts.

Whenthel/O voltagesarebelow 3volts, thevoltagesat A
and B areidentical, sincethey are connected by an equiva-
lent resistor of less than 5 ohms. Note that the resistance
valueisdetermined by thelower of thevoltagesonthetwo
1/O pins (points A and B). When theinput voltage at point
A risesabove4 valts, theoutput voltageat point B doesnot
follow the input voltage, but rises and maintainsat Vcc —
VT, whereVccisthesupply voltageat pin 24 or pin 20, and
VT is the threshold voltage of the N-channel transistor,
typicaly 1V.

Pericom’s bus switches are low-power devices with
quiescent power supply current lcc = 3.0pA. Excellent for
Green PC and notebook PC applications.

Pericom’ sbusswitch productsareavailablein three pack-
age types: 300 mil wide plastic DIP, 300 mil wide plastic
SOIC, and industry’s new 150 mil wide plastic QSOP.
The pin-to-pin pitch of the SOIC package is 50 mils.
The pin-to-pin pitch of the QSOP packageisonly 25 mils.
Asshownin Figure 4, the SOI C package saves 44 percent
of board space compared with a plastic DIP package.
Amazingly, the QSOP package saves 81 percent of board
space as compared with the plastic DIP package.

Pericom’ sbusswitch hasmany uniqueapplicationswhich
cannot be easily implemented by competing devices.
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Figure 1. Bus Switch Equivalent Circuit When Enabled.
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Figure 2. Bus Switch Equivalent Circuit When Disabled.
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Figure 3. ON-Resistance of Pericom Semiconductor's Bus Switch, at Vcc = 4.75V.
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Figure 4. Package Comparison Board Space Requirements.
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2. Buslsolation and Multiplexing

ThePI5C3245 and PI5C3861 CM OShusswitchesareideal for bus
isolation applications. A logic block diagram of the PI5C3245 that
is pin compatible with the 74 x 245 TTL transceiver is shown in
Figure5. Thisdevice, when enabled, allows eight signalsat bus A
to be connected to eight signals at bus B. Since the corresponding
bus signalsare directly connected, the bus switch does not introduce
propagation delay, timing skew, or noise, comparedwithatraditional
TTL 74F245 transceiver or 74F244 driver. The purpose of bus
isolation may be zero delay bus multiplexing or bus loading
reduction for isolating the loads, which are not currently in use.

Figure 6 shows the application of bus load reduction.
The microprocessor’s output driver can drive only one bank of
SRAMSs. It cannot drive two banks simultaneously because of
capacitive loading of memory arrays. By address decoding, only
onebank isenabled at atime. Each datadriver of each SRAM does
not tiewith the other bank’ sSRAM. Thedriver loading isreduced
and the bus switch transceiver does not have any propagation
delay. Asaresult, the access time of the SRAM array is reduced.
Thisisanideal application for a high-performance system.

Logic Block Diagram

Truth Table®

Fr————————— a
Ao — LI = Bo
o | | o
o | | o
° | ®
| |
A7 — LT B7
. |

Function BE A0-7

Disconnect H Hi-Z

Connect L BoO-7
Note:

H = High Voltage Level
L = Low Voltage Level
Hi-Z = High Impedance

Figure5. PI5C3245, 8-Bit, 2-Port Bus Switch, or PI5C3384, 10-bit, 2-Port Bus Switch
for Zero Delay Multiplexing.
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Figure 6. BusIsolation by PI5C3245, for Bus Load Reduction
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3. Zero Delay Bus Transceiver

To eliminate system propagation delay of transceiver bus switches,
PI5C3245and PI5C3861 canreplace 74F245/F86TTL transceivers.
Inthisapplication, thedriver of theinput pin of thebusswitch can
drivetheoutput load at the output pin. Sincethebusswitchdirectly
connects two buses, it provides no drive of its own but relies on
external drive. In addition to azero delay benefit, the bus switch
also has an advantage over a TTL transceiver which requires
complex timing of the direction signal to direct the data flow either
fromA busto B busor from B busto A bus. Toavoidacurrentglitch

at the power/ground plane, the TTL transceiver’ sdirection signal
must remain unchanged while the transceiver is enabled
(see Figure 7). The direction signal may switch only during the
window of time when a TTL transceiver is disabled. The bus
switchdoesnot requireadirectionsignal. Therefore, thebusswitch
doesnot need thelogic circuit generating the appropriate direction
signal and does not have the problem of ground glitch because of
the direction signal'simproper switching time.

' |
—’: «—— OUTPUT DISABLE TIME
! l
LOGIC 1
Output
74F245 Enable
PIN 19 LOGIC O
OE
LOGIC 1
T4F245
PIN 1
DIR
— LOGICO

Figure 7. Time Relationship Between OE and DIR of 74F245 Transceiver.

4, Conversion Between 5V and 3V Logic

Withmicroprocessorscontinuously strivingtoreach higher speeds
and lower power consumption, the trend is to use low voltage
processes with smaller feature sizes. As a result we often find
mixed voltage systemswheremi croprocessors, chip sets, and other
components require different power-supply voltages.

When 5V and 3V logic devices need to communicate with each
other, sincemany of the3V ICsarenot 5V Tolerant, thereisaneed
toprovidelevel shift/trandlation functions. Pericom’ sbusswitches
are widely used to provide these functions

Battery operated computers, such as notebook computers, use 3V
TTL logic families for both high-speed and low power. Most
systems have a mixture of 5V TTL and 3V TTL logic, because

peripheral/peripheral controllers still need 5V TTL logic. The
conversion between thetwo typesisrequired to prevent damageto
the3V TTL eventhoughtheir logiclevel sarecompatible, sincethe
3V TTL often cannot tol erate any input voltage swing above 3.3V.
Toassureaproper interface between thetwotypes, abusswitch can
be used as shown in Figure 8.

If thediodehas0.8V drop, theVccvoltageisat 4.2V. Theinternal
enabling signa at point A is 4.2V max. When signals B are
connected to the 3V TTL circuit from the 3384 bus switches,
voltagewill be 3.2V max, which doesnot cause any problemtothe
3V TTL circuit. R1 pull up may be required to ensure that the
switchturnson properly. R2isneededif 3V dataneedstobepulled
up to 5V.
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Figure8.5V TTL to 3V TTL Conversion.

Toassumeareliablevoltagedrop acrossthediode, thecircuit must
consist of the following:

1

A diodethat i scapabl eof maintai ningaconstant voltagedrop,
such as 1N4001.

A resistor Rto provideaconstant forward current required by
the diode. Missing this resistor can cause the diode voltage
drop to become unpredictable and cause intermittent failure

problems. Some Pentium board design takes this unwise
designrisk. Any well designed Pentium motherboardsalways
include theresistor. The typical valueis2.2K ohms.

A by-pass capacitor C to avoid any glitch at the Vcc pin,
typically 0.01pF.

For cost savings, one of thiskind of diode circuit may providethe
4.2V Vcc that will be shared by several bus switches.
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Figure 9. On-Resistance Rqy I ncreases Only Slightly when V- Voltage Drops Below 5.0V, for TTL Signals
Between OV and 2.5V.
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Figure 10. Input and Output Signals at V- = 4.2V. Output Signal Stays Below 3.3V.

5. Multiplexing Analog Signalswith a Bus Switch

Bus switches are ideal devicesto multiplex small analog signals.
They offer many advantages over traditional analog switching
devices. Pericom’ sbusswitch hasonly 5 ohmsof resistance, while
traditional analog switching devices have from over 80 ohms to
several hundred ohm resistance. The bus enable/disable time

of abusswitchis10to 100 timesfaster, compared with traditional
anal og switching devices.

In multimediaapplications, for example, it isdesired to multiplex
video signals without any signal loss in a multiplexing circuit.
TheVGA signalsare OV to 0.7V peak-to-peak. The bus switchis
the best device for this application, and at alower cost.
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Figure 11. One Pericom Bus Switch, PI5C3384, Multiplexesthe VGA Signals
from VGA Controller and TV Video Signal.
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Propagation Delay

Because they add less than 5 ohm resistance to the VGA signal
propagation path, Pericom’s Bus switches are able to offer zero
propagation delay.

Enable/Disable Time

Pericom’s Bus Switches enable/disable a bus at 6.5ns max.
Sinceitislessthan one VGA clock time period, the switchisvery
easy to be used as a VGA multiplex circuit. For comparison, a
traditional analog switching device needs enable/disable timein
the order of 10nsto over 100 ns.

Crosstalk and Off-isolation

Crosstalk measures the noise that couplesfrom aswitching signal
to another signal at adjacent channels. Off-isolation measuresthe
noisethat couplesfrom aswitching signal to the output of an open
switch.

The noise level of crosstalk and off-isolation depends on circuit
layout and circuit loading. For VGA applications, crosstalk and
off-isolation of Pericom’s bus switches are equivalent to
traditional analog switching devices.

Insertion L oss

Insertion loss is the attenuation of an analog signal propagating
from an input to an output of a bus switch. Since Pericom’s bus

switch resistance is very small, itsinsertion lossis similarly very
small for VGA applications.

Package

Pericom’s bus switches are packaged in small SOIC or tiny
QSOP packages, resulting in tremendous board space savings.

6. Hot-Plug

Certain computer systems, such as airline reservations,
manufacturing control, and telecommunication, cannot be
regularly shut down for maintenance services or adding new
hardware enhancement. These systems must allow installation/
removal of hardware without turning off power. Hot-plug means
the ability to replace aplug-in board in a system while the system
power is fully active. When a board is plugged in, it must not
disturb the operation of the system, even though it initially
has no power. Bus switches are useful to entirely isolate the
connector of the plug-in board from the bus until the bus
switch is enabled by the system.

Figure 12 shows the application. The CPU must run all the time,
even for the purpose of adding new hardware or repair service.
The PI5C3384's isolate the bus completely when disabled.
Addingaplug-inboard or removing aplug-inboardwill not disturb
the CPU operation while the bus switches are disabled.

NON-STOP SYSTEM

' PLUG-IN CARD

CPU

RAM

L)

Connector

| @)

<]
[0
3 | PLUG-IN CARD
3
&

Connector

Figure 12. Hot-Plug System.
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Staggered Pin Arrangement for an Edge Connector:

A staggered edge connector arrangement can beadoptedto provide
control of an output enablepin (OE), ensuring highimpedanceonthe
back-plane. It will satisfy both insert and removal requirements. By
offsetting the OE pin, OE, driven by the backplane, will reach a
highlevel beforeV ..isapplied or OE remainsat ahighlevel during
V c ramp.

Pericom’s bus switch devices offer the features required by hot
plug applications. During the processof plugginginthecard, when
V< is not connected, all signal pins at the bus interface remain
floating. See Figure 2, “ Staggered” Finger Arrangement for Hot
Plug Applicationsin Application Note 5.

7. Bus Exchange for Shared Memory

Figure 14 showsthelogic diagram of Pericom’sPI5C3383CMOS
5-bit, 4-Port Bus Switch designed with alow ON-resistance. When
theexchangecontrol BX isLOW and BEisactive, A-busisdirectly
connected with C-bus while B-bus is directly connected with D-
bus. When the exchange control BX isHIGH, A-busis connected
with D-bus while B-busis connected with C-bus. This exchange
configuration allows bit swapping of busesin systems. Figure 15
showsHost CPU and DSP CPU exchange Memory A and Memory
B. In this configuration, Host CPU and DSP CPU are allowed to
accessMemory A and Memory B simultaneously, for high-perfor-
mance system application. A typical DMA configuration does hot
allow such asimultaneousmemory accessoperation. A busswitch
has many benefits over TTL transceivers: it does not incur a
propagation delay, and does not require generation of adirection
signal.

Logic Block Diagram Pin Description
po g T D o T Name Description
: L —F BE Bus Enable Input (Active LOW)
| _L_ : BX Bus Exchange Input
Bo : 4 LI Do AX BusA
- [ p |
. ° ° . Bx BusB
[ ] [ ] [ ] [ ]
. ° . . Cx BusC
A e — T ___I:___] Ca Dx BusD
| L |
®
: — | — | Truth Table .
Ba 7| CIng Da4 Function BE BX A04 | Bo4
_____ T Disconnect H X Hi-Z | Hi-Z
Connect L L Co4 | Do4
Exchange L H Do4 | Co+4
BX Note: 1. H=HighVoltage Level
- L =Low Voltage Level
BE Hi-Z = High Impedance
X =Don't Care

Figure 14. Pericom’s P15C3383, 5-Bit, 4-Port Bus Switch.
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7 16x32 SRAM
N
N4
7 N
/N
N MEMORY B
T »| 32x32 SRAM

Figure 15. Bus Exchange for Share and Memory.

8. Bus Exchange for Crossbar Systems

Figure 16 showsthe 3383 busexchange switch used to connect four
CPUs and four memoriesin a crossbar configuration, where any
CPU canbeconnectedtoany memory. The3383busexchangeswitch
isideal for crossbar work becauseit introducesno delay of itsown.

The CPU seesasimple RAM interface.

direction signals at a proper time.

U e S g S i B
A // A /
N/ N/
\ \

CPU | 17 . _Ne——3| RAM
(2) 2)
cPU e ol ] <« »| RAM
(3) \ / \ (3)
A / A /

N/ N/

\ \
CPU / N / RAM
(4) €« ————— <€ »f————— o E— (4)

Figure 16. Crosshar Switch Between Four CPUs and Four RAMSs.

If traditional bustransceiversare used, the multiple stages of bus
switching require long propagation delays which will result in
acomplicated timing skew problem. Using bus switches elimi-
nates the need for a complex logic circuit to generate the

12/30/98
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9. Data Byte Swap in Hardware

Pericom’ sbus switches PI5C3245, PI5C3384 or PI5C3400can be
used to provide a byte swapping capability between a CPU and
memory. Busswapinhardwareisextremely useful insystemswhere

BigEndianandLittleEndian byteordersaremixedwithinthesame
system. Figure 17 showstheBigand LittleEndian memory formats
and Figure 18 illustrates a conversion between the two memory
formats.

M+3 M+4

31 24 23 16 15 87 0

M+1 M

DOUBLE WORD IN
LITTLE-ENDIAN MEMORY FORMAT
M M+1 M+2 M+3
31 24 23 16 15 87 0

DOUBLE WORD IN
BIG-ENDIAN MEMORY FORMAT

Figure 17. Big versus Little Endian Memory Format.

PI53245
Do-A L Do-B
D1-A D1-B
[ ) [ ]
[ ) [ ]
[ ) [ ]
D7-A D7-B
CONVERSION — A
Do-A LT D24-B
LTTLE | D1-A ¥ D25-B BIG
ENDIAN . o ENDIAN
FOMAT . | ° FOMAT
1 [ ]
D7-A D31-B
CONVERSION — A

Figure 18. Conversion Between Little Endian and Big Endian Format.
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10. Test Load/Driver or Test Channel Selection

Because it contributes no added load, the Bus Switch is an ideal
circuit selection for automatic test equipment.

ATE Load/Driver Switch: Automated test equipment needsto
test an output driver of a Device Under Test for different test
loads. The bus switch allows the tester to switch to a new test
load and isolate the old test load for an output pin (see Figure
19). The bus switch also allows a tester to select a different
driver to drive an input pin.

Application Note 1

ATE Test Pin Function Selection: Using Pericom’ sPI5C3400,
each test pin can be programmed individually for different test
functions. Figure 20 shows that a pin of a Device Under Test
may beinput or output. The PI5C3400 provides an individual
control pin BXi. When BX0isLOW, A0 and CO are connected
so driver of ATE drives the input pin XO Device Under Test.
Similarly, if BX1isprogrammed HIGH, Blis connectedto C1
so comparator of ATE cantest output pin X1 DeviceUnder Test.

DRIVER
UNDER
TEST
ATE
DRIVERS
AND
COMPARATORS
BEA
BEB

Figure 19. ATE Load Switch using Pericom’s PI5C3384 Bus Switch.

11
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\
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Figure 20. Test Pin Selection Under I ndividual Contral.
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PI5C3125 and PI5C3126
Low Cost Quad Bus Switch Devices
With Individual Enables

11.1 Introduction

The Pericom’s PI5C3125 and PI5C3126 CMOS Quad anal og bus
switch devices provide 4 bidirectional, high-speed switches that
have separate enables. Useful from DC to more than 120MHz,
these devices present a5-ohm typical ON resistance and 8pF total
capacitance when enabled.

Useful for alarge variety of applications, these devices are both
low in cost and small in size. They are suitable for desktop,
notebook, and other space limited applications.

Busswitch devicesarelargeanal og transmission gatesthat exhibit
low resistance, bidirectionality and extremely low power con-
sumption. Thedevicesdo not provide any driveinthemselves, but
propagate signal levels between the source and drain pinswith a
minimum of signal distortion and attentuation. Since bus switches
arebidirectional, thereisno additional delay owing to turnaround
typical of 74x245 type devices ( PI5C3245 is functionally pin
compatible with a 74x245 footprint, but the DIR pin is a no-
connect).

These devices propagate signal levels from ground to approxi-
mately 1V below Vcc, where the signal level is cleanly clipped.
This feature is very useful for extremely fast level translation
between 3.3V and 5V system logic that is popular today.

Because thereareappli cationsthat needimpedancematching with
afast enable, Pericom bus switch devices are al so offered with an
integral 25-ohm resistor.

11.2 Applications

1. Fast in-line signal enable/disable without introducing

additional propagation delay.
Fast signal multiplexing with a minimum of waveform
distortion.

Pull-up and pull-down (up to 200mA) can be used in pairs
for cable driving.

Manual jumper replacement on motherboards (pull-up,
pull-down, and signal enable/disable) use one dip switch or
hex switch to select user configurations.

L oad | solation: several parallel banksof load can beisolated
by bus switches so that the controller seesonly one bank at a
time, andthebank seesonly thecontroller. Thisisparticularly
useful for DRAM memory applications where the capaci-
tance of several banks of DRAM can force additional wait
states.

Fast L ocal BusReady Control: Peripheral controller cards
that reside on alocal processor bus (most architectures) need
to pass or control handshake lines. In situations where the
particular controller cardisnot being addressed, thesecritical

10.

control signalsneed to be passed on asquickly and ascleanly
as possible, or the system will start introducing additional
undesirablewait states. ThePericom PI5C3125 (or PI5C3126
for active high enabl es) can be placed near the connector and
usedto bypassthecontrol signal (i.e.theLRDY #of theVESA
bus) around thenormal control logicif thecardisnot actually
being addressed.

Signal Blanking: Where a signal needs to be suppressed
during a critical interval, or where unnecessary clock data
need to be removed from a data stream, the PI5C3125/
PI5C3126 can be used as a fast signal flow controller. One
typical applicationisthe datafrom CCD arrays, where clock
and dataare gated together. Oncethe clock isrecovered from
the data stream, the clock can then be used to blank the clock
information in the data stream.

Applicationsthat already usethe 74xx126/126 partsthat can
benefit from afaster enable/disable time.

Small multiplex/demultiplex applications that need to be
local toaparticular part of thedesign. The3125/3126 hasfour
separate bidirectional gateswith individual enables. Joining
inputs and/or outputs together, custom mux/demux designs
can be built efficiently. Requirements that need decoded
enable/control signals can use the Pericom 3251/3253/3257
for mux/demux applications and the Pericom 3383/3400/
3401 devices for switch matrix applications. Since the bus
switchisinherently bidirectional, thereisnodirection control
necessary.

Another multiplexer application that is particularly useful is
on the VESA Video feature connector that allows a second
device(video capture/playback for example) to gain accessto
theV GA connector. Thebusswitch providesanideal solution
for thisapplication sincethebusswitchwill not introduceany
additional waveform distortion or signal-to-signal skew.

Hot Plug and Hot Swap Isolation: Pericom bus switch
devices exhibit extremely low leakage (less than 0.2mA
typical when disabled and/or when power isoff). Sincethese
gates are designed without “P” channel devices (which can
cause latch-up) and do not have adiode clamp to Vcc, there
is no leakage path when power is off and the signal level is
above ground. Internal clamp diodes from signal to ground
prevent fal se enabl e effects because of signal undershoot, up
to better than 1V below ground level. Asaresult, the impact
of a hot plug-in on a live circuit is minimized to the stray
capacitance of the device and the layout. Good hot-plug
modul edesi gnscan minimizeaccidental pre-enablesby care-
fully managing the connect pin strategy (ground then control

13
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then Vcc) as well as using pull-ups on active low

enables (and pull-downs on active high enables). A0 L1 BO
11.3 Product Features BEO _>OJ
*  Near zero propagation delay (250ps typically)

. . A1 —_ B1

*  5W switches connect input to outputs
*  Direct us connection when switches are ON BE1 —>OJ
¢  Fast Individual Enable (6nstypical) A2 L B2
e Ultra-Low Quiescent Power (0.2mA typical) L
*  Familiar 74xx125/126 footprint BE2 —

Packages: 14-pin 150 mil SOIC, 14-pin 300 mil A3 L B3

P D I P

or “1/4 size” 16-pin surface mount QSOP BE3 _>OJ
*  Quiescent power, package size and features are

ideally suited for notebook applications. -
PI5C3125 Block Diagram

11.4 Product Description

Pericom Semiconductor’s PI5SC series of logic circuits are pro-
duced using the Company’ sadvanced 0.8 micron CMOStechnol- A0 LT BO
ogy, achieving industry leading speed grades. >_‘|'
BEO —
ThePI5C3125 and PI5C3126 are 4-bit busswitches designed with
4individual 5-ohm busswitcheswith fastindividual enablesinan A1 i, B1
industry standard 74XX125/126 pinout. When enabled via the
associated Bus Enable (BE) pin, the“A” pinisdirectly connected BE1 —>J
tothe“B” pinfor that particular gate. Thebusswitchintroducesno
additional propagation delay or additional ground bounce noise. A2 LT B2
The PI5C3125 device has active LOW enables, and the PI5C3126
has active HIGH enables. BEZ —
A3 L B3
BE3 —>—T

PI5C3126 Block Diagram
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PI5C3125 PI15C3126
14-Pin Product Pin Configuration 14-Pin Product Pin Configuration
EOE']O 14:|V_CC BEO 10 14 = Vee
A0 =2 13 = BE3 A0 2 132 BE3
_BOH3 4 pN T2 A3 BO {3 44 pN 122 A3
BE1 4 |44 MPB3 BE1 {4 |14 11/ B3
A1 5 \yq4 107 BE2 A5 4, 102 BE2
B1—6 9= A2 B1 6 9 A2
GND 47 8= B2 GND 7 8= B2
PI5C3125 PI15C3126
16-Pin Product Pin Configuration 16-Pin Product Pin Configuration
NCH10 16 = Vee NC—H10 16 (=2 Vee
BEO 2 15 = BE3 BEO =2 15 = BE3
A0 3 1o pN 4 A3 A0 3 1o piN 4 A3
_BO|:4 Q16 13:|§ BO {4 Q16 13= B3
BE1 5 12 = BE2 BE1 5 12 = BE2
A1 =6 1152 A2 A1 =6 112 A2
B1 47 10 = B2 B1 47 10 = B2
GND /8 9FNC GND /8 9FNC
Product Pin Description Truth Table®
Pin Name Description PISC3125 | PISC3126
BEn Switch Enable (PI5C3125) BEn BEn An Bn Vcc | Function
" = . -
BEn Switch Enable (PI5C3126) X X | H-Z |H-Z GND | Disconnect
A3-AO BUSA L Hi-Z | Hi-Z | Vcc | Disconnect
B3-BO BusB L H Bn An Vce | Connect
Vce Power Notes: _
GND Ground 1. H=High VoltageLevel, L = Low Voltage Level

Hi-Z = High Impedance, X = Don’'t Care
* A pull-up resistor should be provided for power-up protection.
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Bus Switches as
Multiplexer/Demultiplexer

Pericom offersfour bus switch multiplexer/demultiplexers:
* PI5C3251 8:1 multiplexer/demultiplexer
« PI5C3253 Dual 4:1 multiplexer/demultiplexer

The first three are functionally pin-compatible with
F-series multiplexers F251, F253, and F257, respectively.

Recall that abus switch device, shown in Figure 1, when enabled,
isequivalent to a5-ohm resistor. The advantage of a bus switch
device over an F-seriesmultiplexer isthat abus switch device has
nearly zero propagation delay. Thisisanideal circuit for asystem
design, assuming that the output “A” providing theinput signal to
thebusswitch deviceinput "IN" can also drivethe output load “L”
of the bus switch device.

Figure 2 shows a4:1 multiplexer PI5C3253. Selection signals SO
and S1 determine which one of the 4 input signalsis connected to
the output. This is exactly identical to the function of F253
multiplexer. Their pinouts are also identical.

Figure 3ashowsa4-bank circuit, whose output istied together to
produce a one data bit signal. Only one bank is enabled at atime.
Theoutput |oad isexcessive and causesasl ow downinthroughput
speed. Using a multiplexer, F253 or PI5C3253, the outputs from
each bank are no longer tied together, and hence the load of each
output is reduced to one quarter (see Figure 3b.) The data signal
will be speeding up. If F253 isused, its8ns propagation delay will
slow downthecircuit, but the zero propagation delay feature of the
PI5C3253 bus switch will not slow it down.

Since abus switch device, when enabled, is equivalent to a5-ohm
resistor, itishidirectional. Asaresult, amultiplexer busswitchalso
canbeusedasademultiplexer. Figuredaillustratesan ASICdevice
driving anexcessively overloaded circuit. Each bank isenabl ed by
decoding certain upper address bits from the ASIC and only one

* PI5C3257 Qual 2:1 multiplexer/demultiplexer
» PI5C3390 16:8 multiplexer/demultiplexer

bank is enabled at atime. Figure 4b shows that output A is now
driving only two banks at onetime, reducing the output loading to
one half.

Designing a system with a large number of common bus signals
always encounters two common problems:

1. Simultaneous switching of the address/data bus signal s causes
noise coupling and ground bounce on the adjacent signals
traces, and

2. Largedelay time caused by excessive capacitive loading from
the large number of loads and long trace length.

The Pericom PI6C3xxx bus switch devices are ideal for solving
these types of system problems because of their zero propagation
delay, zero ground bounce, andlow connectionresistance (5 ohms)
between an input pin and its output pin.

Figure 5aillustrates alarge memory of eight banks, in which each
address signal and each datasignal are excessively loaded. Figure
5b showsthememory circuit can beimproved by usingabusswitch
asboth ademultiplexer and multiplexer. The PI6C3257 busswitch
is used as a 2:1 demultiplexer to reduce the output load of the
memory addresshit MAQOto onehalf. PI6C3251 busswitchisused
asa 8:1 multiplexer for adatabit DO to reduce the output load of
e a c h
DO0-x to one-eighth. A significant performanceincrease and noise
reduction can be achieved by the bus switch being used as
demultiplexer and multiplexer, plus the zero propagation delay
feature of the bus switch.

BUS SWITCH
,_ - = -1
|
A INI i 1OuUT
ASIC
f---- OUTPUT
I LOAD "L"
BUS SWITCH i
WHEN ENABLED
r—- - -1
| |
A INI 5Q 10UT
ASIC
[ OUTPUT
T LoaD"

Figure 1. Equivalent Circuit of a Bus Switch
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1A0 1AL A2 A3 IBo IB1 1B2 IB3

—iL

s C
S1 H:‘
L

Figure 2. PI5C3253 Logic Block Diagram

BANK 0

BANK 1

——> DATABIT O

BANK 2

BANK 3

Figure 3a. Overloaded Data Bit

PI5C3253
BANK 0 T

|

| —

! I
BANK1 [— | ﬁ !

|

' 1, ¢——>DATABITO

| I_I |
BANK 2 f—— : i

[ :

[ I

l____-l
BANK 3 |—1

Figure 3b. Use PI5C3253 as a Multiplexer to Reduce Output Load and I ncrease Performance
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I_ e |
asic By BANK 0 A 2
|
|
BANK 1 UPPER i sgL :
ADDRESS PI5C3257 BANK O
BIT
BANK 2
BANK 1
BANK 3
BANK 2
Figureda. The ASIC Output isHeavily BANK 3
Loaded by Four Banks of Circuits.

Figure4b. Use PI5C3257 as a Demultiplexer to Reduce
Output Load and I ncrease Performance.

MEMORY | D0-0 o
BANK 0 4

MAO > DO

MEMORY | DO-1
BANK 1

Y

MEMORY | DO-2
BANK 2

Y

MEMORY | DO-3
BANK 3

Y

MEMORY | DO-4
BANK 4

Y

MEMORY | DO-5
BANK 5

Y

MEMORY | DO0-6
BANK 6

\4

.| MEMORY | DO-7
” BANK7

Figure 5a. A Large Memory of Eight Banks.
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PI6C3257

MAQ —>»

MAOA

_| MEMORY

D0-0

PI6C3251
— DO

MAOB

DEMULTIPLEXER

"1 BANKO

MEMORY

DO-1

Y

BANK 1

MEMORY

D0-2

YYYYVYVYVYY

Y

BANK 2

MEMORY

DO-3

Y

BANK 3

MEMORY

DO0-4

Y

BANK 4

MEMORY

DO-5

Y

BANK 5

MEMORY

D0-6

Y

BANK 6

MEMORY

DO-7

> BANK 7

MULTIPLEXER

Figure5b. A Large Memory of Eight Banks, | mproved by Bus Switch

Pericom Semiconductor Corporation
2380 Bering Drive ¢ San Jose, CA 95131 « 1-800-435-2336 ¢ Fax (408) 435-1100 ¢ http://www.pericom.com

Demultiplexer and Multiplexer.
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