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QS74FCT163952

High Speed CMOS 3.3V
16-Bit Bus Register

QS74FCT163952

@ALITY )
SEMICONDUCTOR, INC. Transceiver
FEATURES/BENEFITS DESCRIPTION

Pin and function compatible with T.1.
Widebus™ and IDT Double-Density™ families
CMOS power levels: <1uW typical standby
SSOP (PV) and TSSOP (PA) packages

Low output skew: 0.5ns tg g

Flow-through pinout for easy layout
Extended commercial temperature:

—40°C to +85°C

Extended 3.3V supply range 2.7V to 3.6V
JEDEC compatible LVTTL output levels for
3.3V

Input hysteresis for noise immunity

Multiple power and ground pins for low noise
A and C speed grades: 6.3ns tpp, for C

5V tolerant inputs for 5V to 3.3V translation

The FCT163952 is a 16-bit bus register transceiver
with three-state outputs that is ideal for driving ad-
dress and data buses. Two independent 8-bit regis-
tered transceivers are used to permit independent
control of data flow in either direction. Easy board
layout is facilitated by the use of flow-through pinouts
and byte enable controls provide architectural flexibil-
ity for systems designers. All outputs have ground
bounce suppression circuitry (See QS| Application
Note AN-01). Multiple power and ground pins result
in low ground and V¢ bounce. This JEDEC LVTTL
compliant 3.3V device is useful for 5V to 3.3V appli-
cations since all inputs will support 5V signals.

Figure 1. Functional Block Diagram
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Figure 2. Pin Configuration

(All Pins Top View)
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QS74FCT163952

Table 1. Pin Description

Name Description
xOEAB  Ato B Output Enable Inputs (Active LOW)
xOEBA B to A Output Enable Inputs (Active LOW)

10EBA —
1CLKBA xCEAB  Ato B Enable Inputs (Active LOW)
1CEBA xCEBA B to A Enable Inputs (Active LOW)
GND xCLKAB Ato B Clock Inputs
1B1 xCLKBA B to A Clock Inputs
:/82 XAX A to B Data Inputs or B to A 3-State Outputs
ﬂgg xBx B to A Data Inputs or A to B 3-State Outputs
1B4
1B5
GND
1B6
}gg Table 2. Function Table .2
2B1 Inputs Outputs
ggg xCEAB xCLKAB xOEAB  xAx xBx
(3)
GND H X L X B
2B4 X L L X B
2B5 L T L L L
2B6 L T L H H
Vee X X H X z
2B7
2B8 Notes:
GND 1. T = LOW-to-HIGH Transition
— H = HIGH Voltage Level
2CEBA L = LOW Voltage Level
2CLKBA X = Don’t Care
20EBA 2. A-to-B data flow shown: B-to-A flow control is the same, except
using xCEBA, xCLKBA, and xOEBA.
3. Level of B before the indicated steady-state input conditions
were established.
QUALITY SEMICONDUCTOR, INC. MDSL-00241-01
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QS74FCT163952

Table 3. Capacitance
TA = 2500, f = 1MHZ, VlN = OV, VOUT = OV

Symbol Parameter Typ Unit
Cn Input Capacitance 7.0 pF
Cout Output Capacitance 8.0 pF

Note: Capacitance is characterized but not production tested.

Table 4. Absolute Maximum Ratings

Supply Voltage to Ground .............ccoocovvvveeeeeeieeeeeeen . —0.5V to +4.6V
DC Output Voltage Vot «.ooveeeveeeceniirevieene —0.5V to Vg +0.5V
DC Input Voltage Viy .o.ooeecenieieeeicceee e -0.5V to +7.0V
AC Input Voltage (for a pulse width < 20nS) .......c.ecoeveveeeeeeeen.. -3.0V
DC Input Diode Current with Vg <0 ..ooooeviiii i, —20mA
DC Output Diode Current with Vour <0 .oveeieccee e, -50mA
DC Output Current Max. Sink Current/Pin ..........ocoveeveeee oo, 120mA
Tgre Storage Temperature ..........ccccooooevvvivneeievceeeen —65° to +150°C

Table 5. Recommended Operating Conditions

Note: Stresses greater than
those listed under ABSOLUTE
MAXIMUM RATINGS may
cause permanent damage to
this device resulting in func-
tional or reliability type failures.

Symbol Min Max Unit
Vee Supply Voltage ' 2.7 3.6 Vv
Vin Input Voltage -0.5 55 Vv
Vour Voltage Applied to Output or /O 0 \/ %
At/AV Input Transition Slew Rate — 10 ns/V
T, Operating Free Air Temperature —40 +85 °C
MDSL-00241-01 QUALITY SEMICONDUCTOR, INC. 3
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QS74FCT163952

Table 6. DC Electrical Characteristics Over Operating Range
Recommended Operating Ranges apply unless otherwise noted.

Symbol | Parameter Test Conditions™ Min Typ@ | Max | Unit
Viu Input HIGH Voltage Logic HIGH for All Inputs 2.0 — 55 Vv
Vi Input LOW Voltage Logic LOW for All Inputs -0.5 — (08| V
AVy input Hysteresis® Vi — Vo for All Inputs — 150 | — 1 mV
[y | Input HIGH Current Ve = Max. V,=5.5V — — 1 HA

(Input pins)
Input HIGH Current Vi=V¢e — — 1
(O pins)
M | input LOW Current Ve = Max. V,=GND — — 1 pA
(Input pins)
input LOW Current V|, =GND — — 1
(/O pins)
ozl Off-State Output Vo = Max., Vgur =0V, — — 1 LA
Current (Hi-Z) Vour = VCC
los Short Circuit Current® Vg = Max., Vour = GND 60 —140 | —240| mA
Vor Output HIGH Voltage | Vo =27V lon =~0.TmA Ve 02| — —_— v
Vin=Vior V| loy =-3.0mA 24 — —
Vee =3.0V loy = —8mA 24 — — \
Vin=VigorV,
Voo Output LOW Voltage Ve =2.7V loL =0.1mA — — 02| V
Vin=VigorVy| lg.=16mA — — 0.4
loL = 24mA — — | 055
Vge =3.0V foL = 24mA — — 05| V
Vin=Viorvy
Vik input Clamp Voltage® | V.. =Min., |y =-18mA — 07|12 V
Notes:

1. For conditions shown as Max or Min use appropriate value specified under Electrical Characteristics for the
applicable device type.

N

. Typical values indicate V¢ = 3.3V and T, = 25°C.
. Not more than one output should be shorted at one time. Duration of test should not exceed one second.
. These parameters are guaranteed by design but not production tested.

QUALITY SEMICONDUCTOR, INC.
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QS74FCT163952

Table 7. Power Supply Characteristics

Symbol

Parameter

Test Conditionst

Typ

Max

Unit

'CC

Quiescent Power
Supply Current

VCC = 36V, Fl’eq = O, VIN = GND or VCC

0.1

10

A

Supply Current per
Input @ TTL RIGH

20

30

ICCD

Supply Current per
Input per MHz@

Ve = 3.6V, Outputs Open
One Bit Toggling

@ 50% Duty Cycling

xOE = GND

Vin= Ve
VIN = GND

65

100

MHz

Total Power
Supply Current®

Ve = 3.6V, Outputs Open
One Bit Toggling

@ 50% Duty Cycle

f = 5MHz,

fcp = 10MHz (xCLKAB)
XOEAB = xCEAB = GND
xOEBA = V.

V|N = VCC _06V
V)y = GND

0.4

0.6®

mA

Ve = 3.6V, Outputs Open
Sixteen Bits Toggling

@ 50% Duty Cycling

f = 2.5MHz,

fep = 10MHz (xCLKAB)
XOEAB = xCEAB = GND
XOEBA =V

Vi, = GND

2.1

3.46)

mA

Notes:

1. For conditions shown as Min. or Max. use the appropriate value specified under Recommended Operating

Conditions for the applicable device type.
2. Typical values are at Vo = 3.3V, +25°C ambient.
3. Per TTL driven input. All other inputs at V¢ or GND.

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

5. Values for these conditions are examples of the I¢¢ formula. These limits are guaranteed by design but not tested.

6. Ic = lauiescent * linputs + loynamic:
Ig = lggq + Alge PyNt + leep f Ng-

lecq = Quiescent Current (leey, logn, and lggz).

Alec = Power Supply Current for a TTL-High Input (V= V¢ —0.8V).

Dy, = Duty Cycle for TTL High Inputs.

Ny = Number of TTL High Inputs.

lgcp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL).
f = Average Switching Frequency per Output.

No = Number of Qutputs Switching.

Note: 1. Characterized but not production tested.

MDSL-00241-01
July 31, 1997
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QS74FCT163952

Table 8. Switching Characteristics Over Operating Range
Recommende operating ranges apply unless otherwise noted.
ClLoap =50pF, R oap =500Q unless otherwise noted.

FCT163952A | FCT163952C
Symbol | Descriptiont" Min Max Min Max Unit
tey. | Propagation Delay 2.0 10.0 20 6.3 ns
tey | XCLKAB, xCLKBA to xAx, xBx
tpzy | Output Enable Time 15 105 1.5 7.0 ns
tpz | XOEBA, xXOEAB to xAx, xBx
tpyz | Output Disable Time® 1.5 10.0 1.5 6.5 ns
trz | XOEBA, xOEAB to xAx, xBx
tsy Setup Time HIGH or LOW 25 — 25 — ns
xAx, xBx to xCKLAB, xCKLBA
ty Hold Time HIGH or LOW 2.0 — 15 — ns
xAx, xBx to xCLKAB, xCLKBA
tsy | Setup Time HIGH or LOW 3.0 — 3.0 — ns
xCEBA, xCEAB to xCLKAB,
XCLKBA
tH Setup Time HIGH or LOW 2.0 — 2.0 — ns
xCEBA, xCEAB to xCLKAB,
xCLKBA
tw Pulse Width LOW 3.0 — 3.0 — ns
xCLKAB to xCLKBA®@®
Notes:

1.

Minimums guaranteed but not tested on propagation delays. See Test Circuit and Waveforms.

2. Switching characteristics are with Vg = 3.3V £ 0.3V. For 2.7V V; operation, parameters should
be degraded by 20%.
3. Guaranteed by design, but not production tested.
4. Skew between any two outputs of the same package switching in the same direction.
This parameter is guaranteed by characterization but not production tested.
6 QUALITY SEMICONDUCTOR, INC. MDSL-00241-01
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QS74FCT163952

ORDERING INFORMATION
QS7AFCT XXXXXX X XX Device Type:
163952
Speed Grades:
A
C
Package type
Package Type:
PV — SSOP, 300 mil
—————— Speed grade PA - TSSOP, 240 mil
| Device type
{74 —a0°C to 85°C
MDSL-00241-01 QUALITY SEMICONDUCTOR, INC.
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PACKAGING INFORMATION

300-MIL SSOP - Package Code PV
Shrink Small Outline Package
Plastic Small Outline Gull-Wing Notes:

1. Refer to applicable symbol list.
. Alt dimensions are in inches.

T measured at maximum material
condition but do not include mold
E flash. Allowable mold flash is
0.0086 in. per side.
| 5. Lead coplanarity is 0.004 in.
Y l maximum.

UUUUUUUUHUUUUUUUUUUUUUHU‘

< D *»1

~ SEATING PLANE

M00000000000000A0N0ANRAT *T 4 Dimensions Dand Eare 1o be.

/ ¢ ‘
>l (xj fC
JEDEC# MO-118AA MO-118AB
DWG# PSS-48B PSS-568
Symbol | Min | Nom | Max | Min | Nom | Max
A 0.095 (0.102 | 0.110 {0.095 | 0.102 | 0.110
Al 0.008 (0.012 | 0.016 |0.008 | 0.012 | 0.016
b 0.008 | 0.010 (0.0135]0.008 | 0.010 |{0.0135
C 0.005 |0.008 | 0.010 |0.005 | 0.008 | 0.010
D 0.620 |0.625 | 0.630 {0.720 | 0.725 | 0.730
E 0.291 |0.295 | 0.299 |0.291 | 0.295 | 0.299
e 0.025 BSC 0.025 BSC
H 0.395 | 0.410 | 0.420 |0.395 | 0.410 | 0.420
L 0.020 | 0.030 | 0.040 ]0.020 |0.030 | 0.040
N 48 56
0° 5° 8° 0° 5° 8°
0.022 | 0.025 | 0.028 [0.022 | 0.025 | 0.028
B 74LLA03 0003418 594 WM
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