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TPC 14. Crosstalk vs. Frequency
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For the following load circuit and waveforms, the notation that is used is VIN and VOUT where

V V and V V or V V and V VIN A OUT B IN B OUT A= = = =

CONTROL
INPUT EN

0V
tPLH

VOUT

VT

VIH

VH

VT

VL

tPLH

Figure 2. Propagation Delay

VCC

VIN VOUT

CL RL

RL

SW1

GND

2 � VCC

RT

DUT
PULSE

GENERATOR

NOTES
PULSE GENERATOR FOR ALL PULSES: tR  2 .5ns, tF  2.5ns,

FREQUENCY  10MHz.
CL INCLUDES BOARD, STRAY, AND LOAD CAPACITANCES.
RT  IS THE TERMINATION RESISTOR, SHOULD BE EQUAL TO ZOUT

OF THE PULSE GENERATOR.

Figure 1. Load Circuit

TIMING  MEASUREMENT  INFORMATION

ENABLE DISABLE

CONTROL INPUT EN

VIN = 0V

VIN = VCC

VOUT

SW1 @ 2VCC

VOUT

SW1 @ GND

tPLZ

tPZH tPHZ

tPZL

VT

0V

VCC

VT

VH

VH – V�

VL

VL + V�

VCC

0V

VT

VINH

0V

Figure 3. Enable and Disable Times

Table III. Switch Position

Test S1

tPLZ, tPZL 2 × VCC

tPHZ, tPZH GND

Test Conditions

Symbol VCC = 3.3 V ±  0.3 V (SEL = VCC) VCC = 2.5 V ±  0.2 V (SEL = VCC) VCC = 3.3 V ±  0.3 V (SEL = 0 V) Unit

RL 500 500 500 Ω
V� 300 150 150 mV
CL 50 30 30 pF
VT 1.5 0.9 0.9 V
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BUS SWITCH APPLICATIONS
Mixed Voltage Operation, Level Translation
Bus switches can provide an ideal solution for interfacing
between mixed voltage systems. The ADG3249 is suitable for
applications where voltage translation from 3.3 V technology to
a lower voltage technology is needed. This device can translate
from 2.5 V to 1.8 V, or bidirectionally from 3.3 V directly
to 2.5 V.

Figure 4 shows a block diagram of a typical application in which
a user needs to interface between a 3.3 V ADC and a 2.5 V
microprocessor. The microprocessor may not have 3.3 V toler-
ant inputs, therefore placing the ADG3249 between the two
devices allows the devices to communicate easily. The bus
switch directly connects the two blocks, thus introducing
minimal propagation delay, timing skew, or noise.

3.3V ADC

2.5V3.3V

2.5V
MICROPROCESSOR

A
D

G
32

49

3.3V

Figure 4. Level Translation between a 3.3 V ADC
and a 2.5 V Microprocessor

3.3 V to 2.5 V Translation
When VCC is 3.3 V (SEL = 3.3 V) and the input signal range is
0 V to VCC, the maximum output signal will be clamped to
within a voltage threshold below the VCC supply. In this case,
the output will be limited to 2.5 V, as shown in Figure 6. This
device can be used for translation from 2.5 V to 3.3 V devices
and also between two 3.3 V devices.

ADG3249

2.5V

2.5V

3.3V

2.5V

3.3V

Figure 5. 3.3 V to 2.5 V Voltage Translation, SEL = VCC
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Figure 6. 3.3 V to 2.5 V Voltage Translation, SEL = VCC

2.5 V to 1.8 V Translation
When VCC is 2.5 V (SEL = 2.5 V) and the input signal range is
0 V to VCC, the maximum output signal will, as before, be clamped
to within a voltage threshold below the VCC supply. In this case,
the output will be limited to approximately 1.8 V, as shown
in Figure 8.

ADG3249 1.8V2.5V

2.5V

Figure 7. 2.5 V to 1.8 V Voltage Translation, SEL = 2.5 VCC
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Figure 8. 2.5 V to 1.8 V Voltage Translation, SEL = VCC

3.3 V to 1.8 V Translation
The ADG3249 offers the option of interfacing between a 3.3 V
device and a 1.8 V device. This is possible through use of the
SEL pin. The SEL pin is an active low control pin. SEL acti-
vates internal circuitry in the ADG3242 that allows voltage
translation between 3.3 V devices and 1.8 V devices.

When VCC is 3.3 V and the input signal range is 0 V to VCC, the
maximum output signal will be clamped to 1.8 V, as shown in
Figure 9. To do this, the SEL pin must be tied to Logic 0. If
SEL is unused, it should be tied directly to VCC.

ADG3249 1.8V3.3V

3.3V

Figure 9. 3.3 V to 1.8 V Voltage Translation, SEL = 0 V
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Figure 10. 3.3 V to 1.8 V Voltage Translation, SEL = 0 V
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Analog Switching
Bus switches can be used in many analog switching applications,
for example, video graphics. Bus switches can have lower on
resistance, smaller ON and OFF channel capacitance, and thus
improved frequency performance than their analog counterparts.
The bus switch channel itself, consisting solely of an NMOS
switch, limits the operating voltage (see TPC 1 for a typical
plot), but in many cases, this does not present an issue.

Multiplexing
Many systems, such as docking stations and memory banks,
have a large number of common bus signals. Common prob-
lems faced by designers of these systems include

• Large delays caused by capacitive loading of the bus

• Noise due to simultaneous switching of the address and data
bus signals

Figure 11 shows an array of memory banks in which each ad-
dress and data signal is loaded by the sum of the individual
loads. If a bus switch is used as shown in Figure 12, the output
load on the memory address and data bits is halved. The speed
at which the selected bank’s data can flow is much improved
because the capacitance loading is halved and the switches
introduce negligible propagation delay. Bus noise is also reduced.

High Impedance during Power-Up/Power-Down
To ensure the high impedance state during power-up or power-
down, EN should be tied to VCC through a pull-up resistor; the
minimum value of the resistor is determined by the current-
sinking capability of the driver.

MEMORY
ADDRESS DATA

MEMORY
BANK B

MEMORY
BANK C

MEMORY
BANK D

MEMORY
BANK A

Figure 11. All Memory Banks Are Permanently
Connected to the Bus

MEMORY
ADDRESS DATA

MEMORY
BANK B

MEMORY
BANK C

MEMORY
BANK D

MEMORY
BANK A

A
D

G
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G
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Figure 12. ADG3249 Used to Reduce Both Access
Time and Noise
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OUTLINE DIMENSIONS

8-Lead Small Outline Transistor Package [SOT-23]
(RJ-8)

Dimensions shown in millimeters

 1  3 

5  6

 2 

 8

 4 

 7

2.90 BSC

PIN 1

1.60 BSC

1.95
BSC

0.65 BSC

0.38
0.22

0.15 MAX

1.30
1.15
0.90

SEATING
PLANE

1.45 MAX 0.22
0.08 0.60

0.45
0.30

8�
4�
0�

2.80 BSC

COMPLIANT TO JEDEC STANDARDS MO-178BA
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