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QuaLITY
SEMICONDUCTOR, INC.

QuickSwitch® Products
Last Value Latch
20 Active Bus Terminators

QS3389

(Bus Hold)

FEATURES/BENEFITS

= Active termination pulls bus pins to rails

» Holds last value of input signal

* Ideal replacement for resistive termination

» Ultra low 3uA DC quiescent current

= Available in 24-pin QSOP

» Bus-hold eliminates floating bus lines and
reduces static power consumption

* Low power QCMOS technology

= Operates over 2.7 to 5.5V V- range

» TTL-compatible input and output levels

+ No added noise or ground bounce

» 20independent terminator circuits

APPLICATIONS

+ Bus termination
« Extend data hold time

DESCRIPTION

The Q583389 provides a set of 20 active termination
circuits which pull data bus signals to the voltage
rails. Thisfeature prevents bus signals fromfloating
inthe threshold region of standard TTL I/O devices.
The Q83389 can replace resistor termination
solutions which add DC power dissipation and
increase component count. Input clamp diodes
help to reduce reflections and undershoot in
transmission line environments. Importantly, the
terminator circuits pull signals to whichever logic
state the signal previously held (HIGH or LOW).
For this reason, this device is alsoreferred to as a
lastvalue latch. Thisdevice is appropriate for data
bus applications where interfacing devices have
CMOS inputs with low input currents. These
terminators provide sufficient drive to overcome
leakage currents and drive corresponding signals
away from the TTL threshold region.

Figure 1. Functional Block Diagram
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QS3389

QuickSwitch® Products

Table 1. Capacitance Figure 2. Pin Configuration
T,=25°C, f=1MHz, V\y = 0V, Vg r = 0V (All Pins Top View)
QSOP S0IC, QSOP
Pins Typ Max
L4

T19-TO 3 4 Vee O 1 24 [] Vei

Note: Capacitance is characterized but not tested. For total T0 I: 2 23 :I T10
capacitance while the switch is ON, please see Section 1 under T1 Q3 22 ] 111
“Input and Switch Capacitance.” T2 I: 4 21 :I Ti2
T3 [5 20 [] T13

T4 []e 19 ] T14

507 18 [ T15

Te [ 8 17 0 T16

T7 09 16 1 T17

T8 [0 10 15 1 T18

T9 [ 11 14 [1 T19
GND [] 12 13 [] GND

Table 2. Absolute Maximum Ratings

Supply Voltage to Ground .......cccoo oo —0.5V 1o +7.0V
DC Switch Voltage Vg ..o -0.5V to +7.0V
AC Input Voltage {for a pulse width <20ns) ...........ccoooiiieennnn. 3.0V
DC Output Current Max. Sink Current/Pin.............cc....ccoe 120mA
Maximum Power Dissipation ... 0.5 watls
Tare Storage Temperature .......ocooooveeieecncee e —65° to +150°C

Table 3. Power Supply Characteristics

Note: ABSOLUTE MAXIMUM
CONTINUOUS RATING are those
valuesbeyondwhich damagetothe
device may occur. Exposuretothese
conditions or conditions beyond
those indicatedrating may adversely
affect device reliability. Functional
operation under absolute-maximum
conditions is not implied.

Symbol Parameter Test Conditions™ Max | Unit
lccq Quiescent Power Voo =Max, Viy=GND or Vg, 1=0 1.5 mA
Supply Current
Notes:

1. For conditions shown as Min. or Max., use the appropriate values specified under DC specifications.
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QuickSwitch® Products QS3389

Table 4. DC Electrical Characteristics Over Operating Range
Commercial: Ty = 0°C to 70°C, Voo = 5.0V £ 5%

Symbol | Parameter Test Conditions Min | Typ® | Max | Unit
Viy Input HIGH Voltage 20 — — A
Vi Input LOW Voltage — — 0.8 v
Vi Threshold Veltage — 1.5 — A
[l Input Leakage Current@ | V= Vo or GND — — 5 uA
gy Input Current® Voo =Max,, Viy=0V or V= Ve — — 20 A
Input High or Low
Bus Hold Inputs3 Voo =Max, 0.8V <V <2.0V — — | 5004 | pA
lgHH Bus Hold Sustainingt®” Vee = Min. Viy = 2.0V 60 | — — A
Current
lghL Bus Hold Inputs Viy=0.8V +60 | — — LA
Rt Terminator Resistance — 7K — Q
Notes:

1.
2.

Typical values are measured at Vi, =50V and T, = 25°C.

Trip Current Definition (see Figure 1 and discussion):

An external driver must source at least I to switch the node from LOW to HIGH.
An external driver must sink at least |, to switch the node from HIGH to LOW.

. Hold Current Definition (see Figure 1 and discussion):

Iy is the Maximum Current the QS3389 can sink without raising the node above V| max.

iy is the Maximum Current the Q83389 can source without lowering the node below V min.

An external driver must provide at least | lg,| during transition to guarantee that the Bus-hold input will
change states.

|lgy! - Magnitude of the input current specified under two conditions:

{(a) Input voltage at GND or V. This indicates the input current under steady-state conditions.

{(b) Input voltage between 0.8V and 2.0V (TTL input threshold range). This indicates the maximum input
current during transient condition. The driver connected to the input must overcome this current
requirement in order o switch the logic state of the Bus-held circuit.

lg - Minimum sustaining ‘sink’ current at the input for Vy = 0.8V.

This parameter signifies the latching capability of the Bus-hold circuit in logic LOW state.
lgun - Minimum sustaining ‘source’ current at the input for ¥V = 2.0V.

This parameter signifies the latching capability of the Bus-hold circuit in log HIGH state.
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Figure 2: Trip and Hold Current Characteristics of the Last Valve Latch

Active Terminator or ‘Bus-hold’ Circuit

The Active Terminator circuit, also known as the Bus-hold circuit, is configured as a ‘weak latch’ with positive
feedback. When connected to a TTL or CMOS input port, the Bus-hold circuit holds the last logic state at the
inputwhenthe input is ‘disconnected’ from the driver. When the output of a device connected to such aninput
attempts a logic level transition, it will overdrive the Bus-hold circuit. The primary benefit of a Bus-hold circuit
is that it prevents CMOS inputs fromfloating, a situation which should be avoidedto prevent spurious switching
of inputs and unnecessary power dissipation. Bus-hold is a better solution than the traditional approach of
using resistive fermination to Vo or GND to prevent bus floating, because the Bus-hold circuit does not
consume any static power.

Figure 2. shows the input V-1 characteristics of a typical Bus-hold implementation. The input characteristics
resemble a resistor. As the input voltage is increased from 0 Volis, the input 'sink’ current increases linearly.
When the TTL threshold of the circuit is reached (lypically 1.5 Volts), the laich changes the logic state due 1o
positive feedback and the direction of current is reversed. As the input voltage is further increased towards
Ve, the input ‘source’ current begins to decrease, reaching the lowest level at Vi = V..
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