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3.3 VOLT OCTAL TRANSCEIVER/REGISTER
=

FEATURES

H Function and Drive Compatible with the Fastest
TTL Logic

H Inputs and Outputs Interface with TTL Logic
Levels

M 3.3V + 0.2V Power Supply and CMOS for Lowest
Power Dissipation

H FCT3-D speed at 4.0ns max. (Com'l)
FCT3-C speed at 5.4ns max. (Com'l)

M Edge-rate Control Circuitry for Significantly
Improved Switching Characteristics

ESD protection exceeds 2000V

64 mA Sink Current (Com’l), 48 mA (Mil)
15mA Source Current (Com’l), 12 mA (Mil)

Mulitiple Center Power and Ground Pins

Input Clamp Diodes to Limit Bus Reflections
Independent Register for A and B Buses
Muitiplexed Real-Time and Stored Data Transfer
3-State Outputs

Manufactured in 0.4 micron PACE Technology™

b
DESCRIPTION

The 'FCT3651 and 'FCT3652 consist of bus transceiver
circuits, D-type flip-flops and control circuitry arranged for
multiplexed transmission of data directly from the input
bus or from the internal storage registers. GAB and GBA
control pins are provided to control the transceiverfunctions.
SAB and SBA control pins are provided to select either
real-time or stored data transfer. The circuitry used for
select control wiil eliminate the typical decoding glitch that
accurs in a multiplexer during the transition between
stored and real-time data. A low input level selects real-
time data and a high selects stored data.

A

Data on the A or B data bus, or both, can be stored in the
internal D flip-flops by low-to-high transitions at the
appropriate clock pins (CPAB or CPBA), regardless of the
select or enable control pins. When SAB and SBA are in
the real-time transfer mode, it is also possible to store data
without using the internal D-type flip-flops by
simultaneously enabling GAB and GBA. In this
configuration, each output reinforces its input. Thus,
when all other data sources to the two sets of bus lines are
at high impedance, each set of bus lines will remain at its
last state.
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LOGIC SYMBOL LOGIC SYMBOL
I O I ' E CPBA
— cPAB A1 Az A3 A4 As Ag A7 Ag 27 sBA
—|sAaB
— GAB 2d B,
—{CcPBA 2d B,
o= 2d 5,
— GBA 31 Bz Bs B4 85 Bs B7 Bg E B
4
R
1580 R E Vee
21 Vee
PIN DESCRIPTION =d s
S
Pin Names Description 1d B
A-A, Data Register A Inputs id B,
Data Register B Outputs 3 s
8
B.-B Data Register B Inputs
1 8
Data Register A Outputs 33 CPBA
CPAB, CPBA Clock Pulse Inputs 19 sBA
SAB, SBA Transmit/Receive Inputs
— DIP (D4, P4), SOIC (S4)
GAB, GBA Output Enable Inputs 1560 03
1560 Thi 01
rarA RHE
| I|| ! 1 'l] 1
| | |
BUS A BUS B BUS A BUS B
Pl to
| I I B | I III 1
L...l:l_.l I__ll!__.l
GAB GBA CPAB CPBA SAB SBA GAB GBA CPAB CPBA SAB SBA
L L X X X L H H X X L X
REAL-TIME : REAL-TIME
TRANSFER TRANSFER
BUSBTOBUSA BUSATOBUSB
rﬂ;rﬂ :
t [
I 1 :
BUS A , ' BUS B BUS A | BUS B
| i ) :
I lll I )
L4 L X
GAB GBA CPAB CPBA SAB SBA GAB GBA CPAB CPBA SAB SBA
X H [ X X X H L Horl HorlL H H
L X X J x X
L H I I X X
TRANSFER
STORAGE FROM STORED DATA
A AND/OR B TO A AND/OR B

1560 04
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FUNCTION TABLES

Inputs Data I/O Operation or Function
GAB{GBA | CPAB | CPBA | SAB|SBA | A, thruA, | B, thru B, 'FCTE51T 'FCT652T

L H HorL{HorlL X X Input Input Isolation : Isolation

L H I g X X Store A and B Data | Store A and B Data

X | H J |HorL] X | X Input | Unspecified' | Store A, Hold B Store A, Hold B

H | H N x| X Input Output | Store A in both Store A in both
registers registers

L X HorlL| _I X X | Unspecified' Input Hold A, Store B Hoid A, Store B

L L g I X X2 Qutput Input Store B in both Store B in both
registers registers

L X X X | L Output Input Real-Time B Data | Real-Time B Data

to A Bus. to A Bus

L L X Horl X H Stored B Data to Stored B Data to
A Bus A Bus

H| H X X X Input Output | Real-Time A Data | Real-Time A Data
to B Bus. to B Bus

H H Horl X X Stored A Data to Stored A Data to
B Bus B Bus

H L HorL{HorlL H H Output Qutput Stored A Data to Stored A Datato
B Bus and B Bus and
Stored B Data to Stored B Data to
A Bus A Bus

Notes: 1560 Tbi 02

1. The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Datainput functions are always enabled, i.e., data at the bus pins
will be stored on every low-to-high transition on the clock inputs.

2. Select control = L: clocks can occur simuitaneously.
Select control = H: clocks must be staggered in order to load both registers.
H = HIGH, L = LOW, X = Don't Care, I~ = LOW-to-HIGH Transition
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ABSOLUTE MAXIMUM RATINGS'?
Symbol Parameter Value Unit Symbol Parameter Vaiue Unit
Ts1e Storage Temperature —-65t0 +150 | °C lourur | Current Applied 120 mA
T, Ambient Temperature | —65 to +135 | °C to Output

Under Bias Vi Input Voltage 0510V, +05| V

Vee V. Potential to Ground | -0.5t0 +5.0 | V Vour Voltage Applied 0510V +05] V
In Input Current -301t0+5.0 | mA to Output

Notes: 1560TH 03 1560 T 04

1. Operation beyond the limits set forth in the above table may impair
the useful life of the device. Unless otherwise noted, these limits
are over the operating free-air temperature range.

RECOMMENDED OPERATING CONDITIONS

voitage level, preferably either V. or ground.

2.Unused inputs must always be connected to an appropriate logic

Free Air Ambient Temperature Min Max Supply Volitage (V..) Min Max
Military -55°C | +125°C Military +3.1V | +3.5V
Commercial 0°C | +70°C Commercial
1560 T0l 08 1560 T 06
DC ELECTRICAL CHARACTERISTICS (Over recommended operating conditions)
Symbol Parameter Min Typ' Max |Units| V.. | Conditions
Vv, Input HIGH Voltage 2.0 Ve +# 05| V
Vi Input LOW Voitage -0.5 0.8 \
Vy Hysteresis 0.35 \ All inputs
Vi Input Clamp Diode Voltage -0.7 -1.2 V [MINjI,=-18mA
Qutput | Military/Commercial (CMOS) Ve —0.2] Vo V [MIN]| Iy, = ~300uA
Vou HIGH Military (TTL) 24 V |MIN{ I, =-12mA
Voltage | Commercial (TTL) 2.4 V [MIN|I, =-15mA
Output | Military/Commercial (CMOS) GND 0.2 V |MIN| I, = 300uA
Voo Low Military (TTL) 0.3 0.55 V [MIN| I, = 48mA
Volitage | Commercial (TTL) 0.3 0.55 V |MIN| I, = 64mA
Iy input HIGH Current (Except 1/O Pins) 5 HA |MAX| V=V
Iy Input LOW Current (Except I/O Pins) -5 LA |MAX| V= GND
by Input HIGH Current (Except I/O Pins) 5 HA IMAX| V=27V
Y Input LOW Current (Except I/0 Pins) -5 pA |MAX} V, = 0.5V
hy Input HIGH Current (I/O Pins only) 15 pA [MAX} V=V
e input LOW Current (I/O Pins only) -15 pA |MAX| VvV, = GND
I Input HIGH Current (/O Pins only) 15 A |MAX} V=27V
I Input LOW Current (I/O Pins only) -15 A [MAX| V, = 0.5V
los Qutput Short Circuit Current? —60 -120 | -225 mA |MAX]| V= 0.0V
Cn Input Capacitance® 5 10 pF All inputs
Cwo I/O Capacitance® 9 12 pF All I/Os
Notes: 15T 07

1. Typical limits are at V.= 3.3V, T, = +25°C ambient.
2. Not more than one output should be shorted at a time. Duration of
short should not exceed one second. The use of high speed test

apparatus and/or sample and hold techniques are preferable in
order to minimize internal chip heating and more accurately reflect

228R2-4

operational values. Otherwise prolonged shorting of a high output
may raise the chip temperature well above normal and thereby
cause invalid readings in other parameter tests. In any sequence
of parameter tests, |, tests should be performed last.
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DC CHARACTERISTICS (Over recommended operating conditions uniess otherwise specified.)

Symbol Parameter Typ! Max Units Conditions
lee Quiescent Power Supply Vo= MAX f, =0,
Current (CMOS inputs) 0.003 0.5 mA Qutputs Open,
Vys02VorV, >V, -02V
Al Quiescent Power Supply 0.5 2.0 mA Vee = MAX, V= V. — 0.6V,
Current (TTL inputs) f, = 0, Qutputs Open
Vo = MAX, One Input Toggling,
leco Dynamic Power Supply Current® 0.15 0.25 mA/ 50% Duty Cycle, Outputs Open
MHz GAB = GND, GBA = GND,
SAB = CPAB = GND,
SBA =V,
Vys02VorV, 2V, -02Vv
Voo = MAX, f,= 10MHz,
50% Duty Cycle, Cutputs Open,
One Bit Toggling at f, = 5SMHz,
1.7 4.0 mA GAB = GND, GBA = GND,
SAB = CPAB = GND,
SBA =V,
V,<0.2VorV,2V,—-02V
Ve = MAX, f, = 10MHz,
50% Duty Cycle, Outputs Open,
One Bit Toggling at f, = 5MHz,
2.2 6.0 mA GAB = GND, GBA = GND,
SAB = CPAB = GND,
SBA = V.,
V= Vee—0.6VorV, =GND
Ic Total Power Supply Current® Ve = MAX, f, = 10MHz,
50% Duty Cycle, Outputs Open,
Eight Bits Toggling at f, = 2.5MHz,
7.0 12.84 mA GAB = GND, GBA = GND,
SAB = CPAB = GND,
SBA =V,
Vys02VorV, =V, —-02V
Voo = MAX, f, = 10MHz,
50% Duty Cycle, Qutputs Open,
Eight Bits Toggling at f, = 2.5MHz,
9.2 21.84 mA GAB = GND, GBA = GND,
SAB = CPAB = GND,
SBA =V,
V= Ve — 0.8V orV, =GND
Notes: 1560 Tl 08

1.

2.

3.

e =lou|sc

Typical values are at V.. = 3.3V, +25°C ambient and maximum
loading.

Per TTL driven input (V,, = V.. — 0.6V); all other inputs at V.,
or GND.

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

. Values for these conditions are examples of the |, formula.

These limits are guaranteed but not tested.
o+ lururs + e
le =lee+ Alge'D N+ 1 (f/2 +fN,)

I =Quiescent Curmrent with CMOS input levels

Al .= Power Supply Current for a TTL High Input (V= V..~ 0.8V)

D,, = Duty Cycle for TTL Inputs High

N, = Number of TTL Inputs at D,

I, = Dynamic Current Caused by an Input Transition Pair (HLH or
LHL)

f, = Clock Frequency for Register Devices (Zero for Non-Register
Devices)

f, = Input Frequency

N, = Number of Inputs at f,

All currents are in milliamps and all frequencies are in megahertz.

cco

272802 -4
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AC CHARACTERISTICS

'FCT3651C/3652C ‘FCT3651D/3652D

Symbol Parameter ML | cowL | ML | comL | units :;'g
Min.'} Max.|Min.'| Max.{Min.'| Max.|Min.'| Max.
t Propagation Delay
t::: Bus to Bus 15{60|15|54 |15 |54 15| 46 ns 1,3
too Qutput Enable Time
to Enable to Bus and 15(63[(15{57 |15 (57|15 |48 ns (1,7,8
DIRto AorB
tonz OQutput Disable Time
tos Gto Bus and 15|70{15|62|15|62[15|53| ns [1,7,8
DiR to Bus
t Propagation Delay
o Clock to Bus 15|89 (15|78 15|78 |15|66| ns | 1,5
t Propagation Delay
PL
tpnt SBA or SAB 1o A or B 15{77]115|63|15|63|15|54| ns 1.5
1560 Tol 09
Note:

1. AC Characteristics guaranteed with C_ = 50pF as shown in Figure 1.

AC OPERATING REQUIREMENTS

‘FCT3651C/3652C 'FCT3651D/3652D
Symbol Parameter MIL COM’L MIL COM’L | Units :‘g:

Min.| Max.| Min.| Max.] Min.| Max.| Min.| Max.

t (H) Setup Time HIGH

t(L) or LOW Bus to Clock 20| — |20 — 20| — |17 — | ns | 4

t,(H) Hoid Time HIGH

t.(L) or LOW Bus to Clock 15| — 15| — 15| — 13} — | ns 4

t (H) Pulse Width,

t(L) HIGH or LOW 50 —|50| —{50]| — |34 — ns 5

Notes: 1560 Tbl 10

1. Minimum limits are guaranteed but not tested on Propagation Delays.
2. With one data channel toggling, t (L) =t (H) =20ns and t, = {, = 1.0ns.

ORDERING INFORMATION

PxxFCT3 XXXX XX X
Temp. Class Devicetype Package Processing

Blank Commercial
M Militarg_
MB MIL-STD-883, Class B

P Plastic DIP
D CERDIP
SO Small Cutline IC

651C  Inverting Octal Transceiver/Register
652C  Non-inverting Octal Transceiver/Register

651D  Fast Inverting Octal Transceiver/Register
652D  Fast Non-inverting Octal Transceiver/Register

_|74 Commercial
154 Military

22882-4 6 AE1560-3

o3z257 V _ R
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